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Why take the risk?

of damage to expensive
transistors and integrated
circuits, when soldering”?

Use Antex low-leakage
solderingirons

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 unigue 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”

PRICE: £1.75 (rec. retail)

Model CCN 220 voits or 240 voits

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"’

.

\\ '

Suitable for production work

and as a general purpose iron PRICE: £1.95 (rec. retail)

A SELECTION OF OTHER SOLDERING EQUIPMENT.

and can easily be removed

S—_—

MODEL CN

MODEL

¥

. contains 15 Watt miniature iron fitted
% with 3/16" bit, 2 spare bits 5/32"
) and 3/32", heat sink, solder, stand

SK.1
Kl;is:};_

and ""How to Solder’ booklet.

PRICE: £1.70 (rec. retail}
MODEL CN2

Miniature 15 watt soldering iron fitted 3/32"" iron-
coated bit. Many other bits available from 1/16"" to . ._,A"," PRICE £2.75
3/16". Voltages 240, 220, 110, 50 or 24 !

MODEL SK.2 KIT
contains 15 Watt

y bj
o )U( S e

w’

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)

i

Miniature 15 watt soldering iron fitted with nickel miniature iron fitted with 3/16" bit, -
mniature watt soldering iron Titted wi nicke 2 bit 32" d3 32.. rﬂ‘
plated bit 3/32". Voltages 240 or 220. spare bits b/ aﬁeat/smk = b ﬂ
PRICE. £1.70 (rec. retail) solder and T o k/
booklet''How :".."1:—;'"
to Solder’
1 s PRICE £2.40
MODEL

- . 2
plastic wallet with booklet “"How to Solder.”

1 MES.KIT Battery-operated 12v. 25 watt
iron fitted with 15" lead and 2 heavy clips
for connection to car battery. Packed in strong

PRICE £1.95

Please send the ANTEX
colour catalogue.

SO0 00

From radio or electrical dealers,
car accessory shops or,

l—__] Please send the following:

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

NAME

in case of difficulty direct from:—

ADDRESS

ANTEX LTD. FREEPOST

(no stamp required) Plymouth
PL1 1BR Tel: 0752 67377

'j/




l.L.P. (Electronics) Ltd

THE HY41

The HY41 supersedes the popular HY40 introduced by ILP iast year. This highly improved
module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at
1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40.

s Kyap 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 ampiifier of extremely tigh performance sufficiently versatile to provide power not merely
for Hi-Fi but aiso for public address systems and industry. .

The free manual gives a full circuit diagram of the HY47 and its various applications including
a complete stereo amplifier

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

OUTPUT POWER: Briush 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 + tdb

SUPPLY VOLTAGE: + 22.5volts D.C.

SUPPLY CURRENT: 0.8 amps maximum.

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

UNIQUE HYBRID PRE-AMPLIFIER

The HYS5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier 10 contain all feedback and equalization networks within an integrated
pre-amplifier circuit. IP””S

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

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

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

Specifically and critically designed to meet exacting Hi-Fi standards, the HYS
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 OUTPUTS
Magnetic Pick-up (within +1db RIAA curve) Main Pre-amp output 500mV

2mV. 47K Q) Direct tape output 120mV.
Tape Replay (external components to suit

head). 4mV. 47K} ACTIVE TONE CONTROLS ({Bexendall) SUPPLY CURRENT
Microphone (flat} 10mV. 47K §) Treble + 12db. 6mA approx.
Ceramic Pick-up (equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20—2000mV. variabie. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner (flat) 250mV. 100K §? Enableslthe P-:‘YS to share an unregulated infinite on tuner and aux|
Auxiliary 1 250mV. 47K §) supply with the Power Amplifier. g
Auxiliary 2 2-20mV. 100K SUPPLY VOLTAGE OUTPUT NOISE VOLTAGE: 0.5mV

16—50 voits
PRICE: MONO: £3.60 STEREO: £7.20

POWER SUPPLY PSU45

The versatile P.S.U.45 is designed to supply your HY41’s +HYS5’s in stereo or mono format.

Specification

Input: 200—240 Volts.
Output: + 22,5 Volts at 2 amps.
Overall Dimensions: L. 7; D. 3.8, H.3.1"

PRICE. £4.50 inc. P.& P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from.

Y Portable—4 octave keyboard with 10 voices,
3 pitches—vibrato, at £103-00, P/P £1-50.

+ Console—5 octave keyboard with 10 voices,
3 pitches .
accompaniment. Vibrato built in amplifier and
50 watt 12”7 Goodmans speaker at £167-00,
P/P £5-00.

% Console—2 x 4 octave keyboards and 13 note pedal
board, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, Precussjon, YWah Wah, etc. at £406-00.
Carr. paid on complete kit U.K. only.

welcomed.

(L T Rl

% Console—2 x 5 octave keyboards and 32 note pedal
boards,
Reverberation, Precussion, 3 Couplers, etc., at £572-55
carr. paid on complete kit U.K. only.

We regret H.P. facilities are not available, but components
can be bought separately.
Send 25p for latest catalogue.

Please call in for demonstration.
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
S.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door.
walk from East Putney or IS minutes walk from Putney Bridge
Underground and Wandsworth Town British Rail station.

T 1

Keyboard can be split into solo and

32 voices. Vibrato, Delay Vibrato, Sustain

Trade and overseas enquiries

Business hours: 10 a.m. to

10 minutes

‘MULTI MINI
VICE

This unique all purpose vice is
just like a ‘third hand’ countless
uses for the electronics enthusiast
——assembly, soldering, gluing, wir-

ing, drilling, etc. Firm base,
positive grip for all shapes of work,
with independently adjustable
twin jaws.

Truly a precision made bargain.
£3-37

Also single jaw model

(22p P. & P)
FREEBORN LTD. (Dept. PE9)

Beechfield House ¢ West Bar
L Banbury e« Oxon J
706

Vary the strength
of your lighting witha

DT STGH

o

The DIMMASWITCH is an attractive and effic-
ientdimmer unit which fits in place of the normal
light switch and 1s 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, S50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt £3-20. Kit Form £2:70

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

DEXTER & COMPANY

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

As supplied to H.M. Government Departments

DIGITAL READOUT KITS

v s PROPER FIGURES—
| PROPER PRICES:

£2-50

per digit

4, 6 or 8 way PCB with
Tube and Driver. BCD ip.
1" Calculator tubes or large GN4 type

e PROFESSIONAL KEYBOARDS

* Complete moulded reed, single
. |, ‘switch assembly with fig. colour
engraved in keytop. P.C. mount-
fing, 0.1 pitch. PCB's available
" for most calculator designs.

Ei!p per digit]

— 12-hr. DIGITAL CLOCK

AS
| Complete kit £] 8-50

Mains operated with case
PCB only, £1:50 full inst.

PCB8's and kits available for . . .

Frequency Meter ¢ Up/Down

Counter ¥ Digital Voltmeter y¢

Calculator y¢ I.C. Patchboard kit
10 ic. from £15.

SEND S.A.E. FOR DETAILS BY RETURN

NORTHERN ELECTRONIC DESIGNS-

180 CHAMBER ROAD
OLDHAM, LANCS.

Practical Electronics
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LEAK AMPLIFIER
BARGAINS

STEREO 70 Amp. (Cased).

LASKY S
LIST PRICE £75-00 PRIC £55-00

each
Lasky's £45-00

PRICE each
C&PEL

STEREO 30 plus
(Cased). LIST PRICE (62 SO

LEAK TEAK CASES

Rosewood case for Stereo 30 or Stereo 70, please
state which is required.

LIST PRICE LASKY'S c&p
£7-37 PRICE £2.75 259

Teak case for Stereofetic tuner only.
LIST PRICE LASKY'S . C&P
£7:37 PRICE £2:50 250

Double case to hoid Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak.

LIST PRICE LASKY'S Ca&P
£10-37 PRICE £4.95 350

LEAK
TRUSPEED

2-speed 45 and 334 rpm
belt drive turntable

L complete with plinth, cover
and Shure cartridge.

e _— LIST PRICE £69-50
LASKY'S £47.50

PRICE

SINCLAIR PHASE LOCK
LOOP STEREO FM TUNER

Incorporates varicap
diodes, printed cir-
cuit, coils, squelch
circuit {.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 C&p
£25-00 PRICE £16.95 25p

C&P
£1 50

NIVICO MCA-V7E

4-CHANNEL AMPLIFIER

USE 1T AS A 4-CHANNEL AMP
USE IT AS A STEREO AMP
USE IT WITH SYNTHESISED
4-CHANNEL SOUND FROM
2-CHANNEL SOURCE

The MCA-V7E can be used as a true 4-channel
integrated amplifier from discreet 4-channel
source using four speakers or have synthesised
4-channel sound using only two speakers. The
MCA-V7E can also be used as a conventional
stereo amplifier with two speakers only. Output
4% 12:5W or 2 x25W
£78.00 5%
£1:00

LIST PRICE LASKY'S
£115-00 PRICE

Inasky's IRadio

Bronches

207 EDGWARE ROAD. LONDON, W.2 Tel

33 TOTTENHAM CT. RD.. LONDON. W Tel: 01-636 2605

Open o'l doy.7 a.m.-6 p.m. Monday to Saturday

152/3 FLEET STREET, LONDON, E.C4 Tel: 01-353 2833

Open all doyThursday. early closing 1 p.m. Soturday

ALL MAIL DRDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tei.: 01-790 4821
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8 TRACK

Stereo car

Player

Accepts all stand-

ard pre-recorded

8 track scereo car-

tridges. Features

include automatic

head cleaner,

channel select and

channel repeat push but-

tons, slider type volume and tone controls, channel
balance. Qutput 5 watts per channel, frequency
response SOHz- IOkHz Ou(pu( imp. 4 ohms, size
43 (W) x | [;(H) < 6{D) in. Operates on 12V 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.

£19.75 cariop
BELTEK R5310 FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.
LASKY'S PRICE £]8.95 cariso

Add £3-75 to any BELTEK car player for
pair of FANTAVOX KS70I car speakers.

}“4/

AKAI TAPE
vy ™ RECORDER

i'.ﬁﬂf SCOOP !

{C&P75ponall
| = Tape Decks.)
AKAI 4000D illustrated

List Price £93-65
AKAI 1720L

List Price £87-36
AKAI X1800SD

List Price £162:79
AKAl X200D

List Price £157-93
2 CSS-8 Speakers

List Price £25-00

Lasky's Price £61-50
Lasky's Price £58.95
Lasky’s Price £111-50
Lasky’s Price £106-50

Lasky's Price £15-95
C & P5S0p

2 ADM 11/8 mics. Suitable for use on all Aka

tape recorders. List Price £/1-90. Lasky's Price

£7-50. C &P |5p.

MULLARD UNILEX KITS

CONTROL

Fitted with

bass, treble,

vol. and bal-

ance con-

trols. Afl

wires fitted

for connec-

ting. Size 9in

x 13inx lin,

£2:25.

EP-%9001

PRE-AMP. Input imp. PU 2.2M, tuner M.
Sensitivity PU 320mV, tuner 140mV. Treble and
bass control range — 14dB to 14dB Treble at
16KHz, bass at 60Hz. Size 4in x Sin x lin.
£2-40.

EP 9000 AMP. Output 4W per channel into
12 ohms. Output imp. 12 15 ohms or 8 ohms
with series resistors. Freq. resp. SO0Hz
16KHz. Size 32in x 4in x 13in. £2:25.

EP 9002 POWER SUPPLY. Use with control,
EP9001 and 2 x EP9000. For 220/250V mains.
£3.50. C & P ISp each.

OUT NOW 1972

AUDIO TRONICS NEW
REVISED EDITION

The great new 1972 ediuon of Lasky's famous
Audio-Tronics catalogue is now available—FREE on
request. Send your name and address and 15p for
post and inclusion on our regular mailing list.

The Home of High Fidelity

23327
Openallday.90.m.-6 p.m. Monday to Soturdoy

NEW CITY BRANCH NOW OPEN
109 FLEET STREET, LONDON. EC4 Tel: 01-353 5812

Open all doyThursday. early closing 1 p.m. Soturday »

Asdimmited

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

DIGITAL
CLOCK

EXCLUSIVELY

FROM LASKY'S

The clock meas-

uresSET (W) x 23"

(H) x 37 (D) (over-

all from front of

drum to back of switch). SPEC.: 210/240V a.c. SOHz
operation; switch rating 250V, 3A. Complete with
instructions. NOW WITH ILLUMINATED
DIAL COMPLETE WITH KNOBS
FEATURES: @ MAINS OPERATION @ I2-
HOUR ALARM @ AUTO "SLEEP” SWITCH
® HOURS, MINUTES AND SECONDS
READ-OFF @ FORWARD AND BACKWARD
TIMEADJUSTMENT O®SILENT OPERATION
® SHOCK AND VIBRATION PROOF
@® BUILT IN ALARM BUZZER

SPECIAL QUOTES LASKY'’S C&P
FOR QUANTITIES PRICE £6.75 25p

BSR TD8S ﬁg :
8 TRACK STEREO .
CARTRIDGE PLAYER < .

The TODBS is suitable for ™

use with most modern

stereo amplifiers and delivers a

pre-amp  output of 125m 3
Power requirements: 210/250V AC 50Hz. Frequency
response: SQHz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and woodgram plastic
cabinec. Size: B4(W) - 33(H) ~ 10 (D) in.

LASKY'S ‘ I 195

PRICE

STEREOSOUND
SPEAKERS

List
Price £24:20

Bookshelf
Extension Speakers |

An attractive

bookshelf
speaker system with teak veneer finish. Imp. 8 ohms,
Max. Power 12W. Size 144 (H) x 9 (W) x 7§ (D) in.

LASKY’S PRICE (PAIR) £1 578 ca&Pasp

LEAK SPEAKERS

150 Speakers (pall‘)
250 .

600
C & P£2:50

FANTASTIC VALUE
WHARFEDALE
SCOOP!

BRONZE 8RS /DD sin, i5ohms

LIST PRICE LASKY S
£4-75 RICE £2.95

TWO FOR £5-75
SUPER IORS/DD 10in, 15 ohms

LIST PRICE LASKY'S . CcC&P
£13-50 £6-95 20p

TWO FOR £|3 50

£E

Q
621

C&P
20p
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quite simply — the best

Are you alrig
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 r
screened and unscreened versions . . . socket bodies in high melting
point thermoplastic . . . several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.

If you want to study all the facts and figures, all the ingenious con
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.

The cost of the catalogue is 25p, including P & P, and it's money very

well spent!

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

RESISTORS
FULL RANGE OF ISKRA CARBON FiLM RESISTORS
tW (range 47 ohms to 470K) iskra  Miniature High Stabitity
1p each carbon Film Resistors with neghgible
W and {W (range 47 ohms to noise factor.
10 Megs) 5 Ip each | Ajl Resistors +5 per cent (except
IW (range 47 ohms to 10 Meg) |‘values over 47 Megs). These
21p each Resistors are even lower in price
2W (range 47 ohms to {0 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/miniature Tp each Sub-minjature 5p each
SIEMENS PROFESSIONAL CAPACITORS
O A NONATEEENE ELECTROLYTIC
Voltage Capacitance Price Voltage Capacitance Price
100V 0 1ufF 6p oV 22uF 7p
100V 0 15uF 6p 1ov 470uF ilp
100V G-22uF 6p 16V 47;F Tp
100V 0-33:F %p 25v 10uF Tp
100V 0 47uF 10p 25V 100uF 9p
100V 0-68uF 15p 25v 220uF lip
25V 470uF l4p
250V 0-0luF 5p 25V 1,000uF 2p
a50v 0-015uF 5p 25v 2,200uF 42p
250V 0-022:F Sp I5v 4 TuF 7p
250V 0-033uF 6p sV 220uF 14p
250V 0-047uF 6p 100V 1 QuF 8p
250v 0-068uF 6p 100V 22,0F 9p
250V 0 | uF 6p 100V ATuF l4p
SPECIAL INTRODUCTORY OFFER 1
with all orders value £5 or —
over we will give'absolutely
free one GSPK P.C. Kic for
making your own printed
circuits (normal retail price £1-95).
Hurry! Offer voiid for limited period only.
SEMICONDUCTORS
Here are just a few examples of our LOW Semiconductor prices . Many
more semicons available all at equally sensational prices NOw
I+ 25+ I+ 254 |+ 25+
ACI27 24p 22p BZY8BC Series QC76 22p  2ip
ACI28 190  16p E12(2:7v-300V) QcCl70 24p  2p
ACI176 150 13p — 10p 9p IN400} 6p Sp
ACY!8 18p |I5p NKT210 24p  I19p IN4002 ép 5p
ADI6I 27p  25p NKT211 24p 19p IN 4003 7p 6p
ADI62 27p  25p NKT212 24p 19p IN4004 8p 7p
AFI139 28p 26p NKT213 24p 19p IN4005 10p 9p
BCi07 ®p 8p NKT214 19p 17p IN4006 12p lip
BC108 8p 7p NKT2i8 24p 19p IN4007 18p 16p
BCI09 9p 8p NKT219 24p 19p IN4148 4p 3p
BC 47 8p 7 NKT223 26p 20p 2N1302 lép 15p
BCI48 8p 7p NKT224 2lp 19p 2N1304 2lp 20p
BCI149 8p 7p NKT242 l4p 12p 2N1613 l14p  13p
BCY70 i4p 1Jp NKT243 5lp 44p ANIT 15p l4p
BCY7| 20p 19p NKT401 70p S6p 2N2904 19p 28p
BCY72 l4p 12p NKT402 75p 59%p 2N2905 24p 22p
BDY20 9ip 73p NKT403 64p S50p 2N 2906 19p  I8p
BFX29 24p 23p NKT453 4lp 33p 2N2907 12p 12p
BFX30 24p 13p QA47 6p S5p 2N 3053 17p  l6p
BFYS50 19p 18p OAT9 6p 5p 2N3054 49p 47p
BFYSI i8p 17p QA0 5p 4p 2N3055 5Tp S51p
BFY52 i1%p lI8p oC70 12p 12p (BD130)
NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:
Switches., Comprehensive range of N.S.F Toggle switches and Rotary
Wal)er switch kits (to enable you to make yourown 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.
Freexer and Cleaner aerosol sprays.
Jack plugs and sockets.
Variety of speciality products

All orders value £2 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.FP.O.

addresses only.
To GSPK (Sales) Limited
Dept. P.E., Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

AL Please fill in the coupon and send with 10p (refundable on | |
CALLERS ordering) for catalogue
WELCOME Name oo 8 A e e I
MON. TO FRI. : I
9-5.00 poEE noooceates ________«E_I

LOW COST BRIDGE RECTIFIERS

DC output Type Nos
Amps Volts
10 60 PM7A1
125 PM7A2
when 250 PM7A4
mounted 375 PM7A6 I
15 60 PM7A10C
125 | PM7A2Q
when | 250 PM7A40Q
mounted I 375 I PM7A6Q AVAILABLE EXSTOCK
AMP tags electrically isolated from
mounting bracket. Mount them on a  SEMICONOUCTORS

AEl Semiconductors Limited
Carholme Road Lincoln

chassis, the equipment box, trans-
former housing etc.

708

The most accurate
pocket size

CALCULATOR

in the world

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

CARBIC LTD. (Dept. PE 42)
54 Dundonald Road, London SW19 3PH
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NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, SW2, SW3, TOTAL BUILDING
TRAWLER BAND, VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod uerial for MW/LW. Retractable, chrowe plated telescopic aerial, for cosTs

peak short wave and VHF listening. Push-pull output using 6001.W transistors. Car

Acrial and tape record sockets. Switched earpiece socket complete with earpiece. 10 L]

transistors plus 3 diodes. 8~ ~ 21" speaker. Air spaced ganged tuning condenser with

VHF section. Volume/jon/off, wave change and tone controls, Attractive case in black

with silver blocking. Size 9in x 7in x 4in. P.P. & INS, 50p
Easy to follow instructions and diagrame. Parts price Iist and eaxy build plans 30p (FREE (OVERSEAS P. &P.£1)

with parts).

ROAMER
SEVEN
Mk. IV

ROAMER
EIGHT
Mk. |

NOW WITH T ypiotABLE
WAVEBANDS
VARIABLE MWl MW, LW,
IohE A L e
AND w E
CONTROL i BAND. Extra WAVEBANDS .
7 TUNABLE WAVEBANDS: MW1, MW2, LW, SW1, meditnn waveband providex easier tuning of Radio MW, LW,
SW2,8W3 AND TRAWLER BAND. Built-in ferrite rod Luxembonryg, ete. Built-in ferrite rod aerial for MW SWI1, SWe.
aerial for MW and LW, Retractable chrome plated tele- and LW. Retractable 4 section 24in chrome plated TRAWLER
scopic aerial for short waves. Push-pull output using telescopic aerial for W, Hocket for car aerial. Power- BAND PLUS AN EXTRA MW BAND FOR EASIER

BOOM W u, Car aerial aml tape record sockets, ful push-pull output. 7 transistors and 2 diodes, TUNING OF LUXEMBOURG, ETC. Hensitive ferrite
Helevtiv i Switched earpiece socket complete including  micro-alloy  R.F.  transistors. LY rod aerial and telescopic aerial for short waves. 3in
with earpicce. 8 transistors plus 3 diodes. 8% 217 speakel. Air  spaced  ganged tuning condenser. speaker. K stages—t transistors and 2 diodes incinding
speaker. Air spaced  ganged tuning  condenser. Volumefon/off, tuning and wave change controls. micro-alloy R.F. transistors, etc. .Attractive black
Volunie/onfoff, tuning, wase change and tone controls. Attractive case with carrying handle. Rize %in X 7in x case with red grille, dial and black knobs with
Attractive case in rich chestnut shade with gold Hin appros. Fasy to follow instructions and Jdiagrams. polished metal inserts. Size 9in X 3}in X 2{in approx.
blocking. Rize 9in X Tin X 4in appror. Easy to follow Parts price list and easy build plane 1op (FREE with Easy build plans and parts price list 15p (FREE with
instructions and diagrams. Parts price list and easy parts). Earpiece with plug and switebhed socket for parts). Earpiece with plug and switched socket for
build plans 25p (FREE with parts). private listening, 30p extra. private listening 30n extra.

TOTAL £6 98 POP & INS. 4Ip TOTAL '(,0\'I,E:SIENASS 41p TOTAL R Pépénisé:% 26p

(Sriiseas £598 ¢ £398¢:
BUILDING COSTS P.&P.£l) BUILDING COSTS P.&P. £1) BUILDING COSTS P.&P.£1)

TRANSONA ¢ ~ TRANS
FIVE EIGHT

8 TRANSISTORS
AND 3 DIODES

POCKET
FIVE

- A

5 TRANSISTORS * 8 ATIRABLE
:AVEBA!{]?WQ:
W,

3 TUNABLE WAVE- AND 2 DIODES §Wl,  sWe.

BANDS: MW, LW, SW3 _ AND

WITH - EXTENDED TUNABLE WAVE BAN LWANDTRAWLER ¢ 1LAWLER
E 3 BLE EBANDS: MW,LW AND A . . .
MW BAND FOR EASIER TUNING OF LUXEM- § BAND. 7 stage 5 transistors and 2 dioden, ferrite § DAND. Sensitive ferrite cod aeria) for MW and LW,
BOURG, ETC. 7 stagex -5 transistors and 2 diodes, ral aerial, tnning condenser, volume contro!, fine tone Tmprov :’d type transistors plas 3 ||m:|es Mtruine
supersensitive ferrite 1od aerial, fine tone moving coil moving coil speaker. Attractive case with red cu‘e in blac i'“ ith red grille, dial and black knobs with
speaker. Attractive black and gold case. Size 3}inx speaker grille. Size 8jin x 4%in X Ilin. Kaay build olished metal inserts. Kﬂlzevqm X 33in x 23in approx.
1}in x 3lin. Eaxy build plans and parts price |ist plans and parts price list 10y (FREE with parts). ‘lj’nnh- ull output. DBattery pcon‘)‘n)iser-.w'ilch for
10p (VREE with parts). Earpiece with plug and Karpiece with plug and switched socket for private extended ham‘; lite ,m,p’,e sower to drive a larger
awitched socket for private listening 30p extra. listening 30p extra. speaker Partsyprlce' list sml' easy build plans 25p

(FREE with parta), Earpiece with plug and switched

TOTAL £ - FOVPE:SIE'ASS 2ip TOTAL FO&,E:SIE'XSS 22p socket for private listening 30p extnp NOCEE
BUILDING COSTS 2 2 BUILDING COSTS £2 5 TOTAL 4 4 Ip
P. & P. 63p) P. & P. 63p) BUILDING COSTS (oizgs?li J

EXCHANGE LTD |

BUILD RADIOS, AMPLIFIERS ETC., FROM 1!

EASY STAGE DIAGRAMS, FIVE UNITS INCLUD- 61 HIGH STREET, BEDFORD. Tel. 0234 52367
ING MASTER UNIT TO CONSTRUCT. Components I

include: Tuning Condenser: 2 Volume Controls: 2 =
Slider Switehes: 37 Speaker:.Terminal Stri

| enclose £ . . please send items marked
ROAMER TEN O ROAMER SEVEN []
ROAMER EIGHT [] TRANS EIGHT O
TRANSONA FIVE [] ROAMER SIX O
POCKET FIVE ] EDU-KIT O0J

Parts price list and plans for. . .. ..

Ferrite Rod Aerial: 3 Piugs and Sockets: Batte !
4 Tag Boards Balanced Armature Uni
10 Transistora: 4 Diodes: Resi
tors: Capacitors: Three
Knobs.
Units once constructed are de-
tachable from Master Unit, enabling
them to be stored for future use. |
Ideal for S3chools, Educational
Authorities and all those interested in I
i

radio construction.

% Callers side entrance Barratts Shoe Shop

PPALL PARTS
INCLUDING
" CASE AND PLANS

P.P.&INS. 31p
OVERSEAS P. & P. £1)

Name e e e e s e e
Address I

FULL
AFTER SALES
SERVICE % Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday

...... -~ P.E. 45

— ——— — —— v— — S— p— (S S— — — W—p———y
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A QUARTER TURN RIGHT!

..opens a world of real stereo sound

BALANCE
+R

VISCOUNT Il AUDIO—£52 complete

| SYSTEM | Viscount Il RIOI amplifier £22-00 - S50p p&p T SYSTEM 2 Viscounc Il RIOI amplifier £22-00 ' 90p p&p
| 2 x Duo Type Il speakers £14:0012 p&p 2xDuo Type lll speakers £32:00--£3 p&p

Garrard SP25 Mk. Il with Garrard SP25 Mk. ill with
! MAG. cartridge, plinth and MAG, cartridge, plinth and

cover £23-00 ' £1-50 p&p cover £23-00--£1-50 p&p

Total £59-00 Tocal £77-00
Available complete for only £52 - £3-50 p&p Available complete for only £69 + £4-00 p&p

14W - 14W per channel 40Hz to 40kHz 3dB SPEAKERS Duo Type Il. Size: Approx. I7in = |0%in -« 63in. Drive
Total distortion at 10 watts at | kHz 0.1%, unit: 13in X Bin with parasitic tweeter. Max. power 10 watts, 8 ohms.

Simulated teak cabinet. £14 pair--£2 p&p.

Duo Type Ill. Size: Approx. 234in I14in < 94in. Drive unit:
134in x Bfin with H.F. speaker. Max. power, 20 watts at 3 ohms.
Freq. range: 20 Mz to 20 kMz. Teak veneer cabinet, £32 pair--£3 p&p.

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

For both systems we have chosen the famous Garrard SP25
Mk. lll 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 II's for the
smaller room or the big Duo III’s for real bass response.

Check through the technical specification for convincing
evidence of the true value and excellence of Viscount Il suites.
SPECIFICATION. 14 watts per channel into 3-4 ohms (suitable 3-15
ohms). Total distortion at 10V, at | kHz, 0-1%,. P.U.I (for ceramic cartridges):
1S0mV into 3 Meg. P.U.2 (for magnetic cartridges). 4 mV at | kHz into 47 K
equalised within 4 1 dB R.ILA.A, Radio: 150 mV into 220K. (Sensitivities given
at full power). Tape out facilities; headphone socket, power out 250 mW per
channel. Tone controls and filter characteristics. Bass: +12dB to — 17 dB at
60 Hz. Bass filter: 6 dB per octave cut. Treble control: treble +12 dB to

—12 dB at IS kHz. Treble filter: 12 dB per octave. Signal to noise ratio:
(all controls at max) P.U.l and radio —65 dB. P.U.2: —58 dB. Crosstalk

better than —35 dB on all inputs. Overload characteristics better than 26 dB Goods not
on all inputs. Size: Approx. I3fin x 9in x 3}in. de_spatched
outside U.K.

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

Radio & TV Components (Acton) Ltd., 21D High Street,
iv i 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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sl o wraps off
Unisounp
anew concept in stereo

The whole system is complete including superb cabinets in simulated
teak—just simply screw together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025T7C
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big 13" » 8" EMI twin cone speakers ready
for mounting in their elegant cabinets which simply need screwing and
gluing together. Ali glue and screws supplied.

Easy to follow step-by-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound.
£25 complete plus £2°80 P. & P.

P r :

m?:g O(;‘t;lrt‘;:lt 4 watts per channel R T ) ’V c
Inputs: 120 mV (for ceramic cartridges)

Diamond stylus £1-25 extra
Stereo headphones with adaptor £4

if you prefer, you can buy the three modules

—pre-amplifier power supply dual power

amplifier, and control panel—by themselves \;uk“‘g_:

’ for only £6-95. P. & P.50p extra. No solder- L% _(2'
w . ing, just simply screw together with screwdriver

,,,{' See opposile supplied. Their overall specification is the same as

page for addresses shown tor the complete Unisound console using the high

efficient I.C. monolithic power chips to ensure very low distortion

at all power levels, correct operation in all ambient temperatures, full

power over the audio spectrum.

RELIANT MK. 1V

i

TOURIST

S g The Reliant Mk.IV provides a

high standard of sound re-

MARK 3 N production. with full mixing
SO facilities. lts versatlity makes

‘: it suitable for Discotheque,

P.A.. Home Entertainment Applications, etc,

CAR RADIO

% Five Electronicaily Mixed inputs % Mixer employing F.ET. (Field Effect

ALL TRANSISTOR % ThreelIndividual Mixing Controls Transistor)
% Separate bass and treble controls % Solid State Circuitry
Beautifully designed to blend with the interiors of all cars. Permeabihity tuning common to al! five inputs % Atcractive Styling
and long wave loading coils ensure excellent tracking, sensitivity and |
P = - h rystal Mic. or Guitar 9mV 2. Mowving coil Mic. or Guitar 8mV Inputs
selectivity on both wave bands. R F. censitivity ac |IMHz s better than 8 3 4 and'S are suitable for 3 wide range of medium outpuc equipment (Gram.
microRvelcs Power OUIELIS s 3 ohm spcaker 1S 3 watcs. Pre-ahgned ? Tuner. Monitor QOrgan, etwc.) All ZSOmV sensitvity
module and tuner together with comprehensive instructions guarantees CONTROLS: 3 Vglur.ne contrals. Bass control range
success first time. 12 volts negative or positive earth. Size 7in  2in  4:in 1348 60'Hz Treble con:ro‘l range 12dB PR'CE
e SET OF PARTS ISKHz. Separate ON OFF Switch. Neon Indicator
£6 Plus P. & P POWER OUTPUT: 12 Waus RMS. into 3 to
i g q q '30 $ : 4 ohms speaker.
C'D':f,':s oo iy fhee  idl Hep SIGNAL NOISE: Better thain —60dB on inputs 3. 4 °
peaker, baffle and fixing kit i d
£| 25 Speaker postage free when and 5 and —50dB sn | and 2.
extra plus P. & P. 25p ordered with parts SUPPLY: 220 to 250V A.C. Mains
SIZE: 125in  6in 300 Plus P. & P. 60p

puUETTO MK. 11 I.c. | CONTINENTAL
STEREO AMPLIFIER 4-TRACK, 3-SPEED
sophisticated sying comerned | TAPE DEGK

means Hi-Fi.  This is what the with high impedance heads

Duetto Mk. 11 offers at a
realistic price Mullard built stereo pre.amplifier tone control module and the R.C. 74 rtape deck. Three speeds—7.
highly efficient |.C. monolithic power chips ensure: reliability, very low distortion 3} and Iy 1.p.s. 4track record playback

head. Plus 4-track erase head. Positive
pressure pad system. Takes any tape
spool up to and including 7in. TheSR,C. 74
Inputs: P.U. 150mV « 22 Meg. (for cer. cartridge). is driven by a powerful 200,250V $0-cycle
A | (V2 B a.c. motor. A heavy, accurately balanced =
sl (CY @ 0 R, (o o, GG aad) flywheel brings wow and flutcer levels down to approx. 0 3, total at 34 and

Qutputs: S watts rms per channel into 8- 150 speakers. 75 i.p.s. Fast rewind in both directions.
Switched stereo headphone socket with power correction. Controls couldn’t be simpler! Just five push buttons that interlock ta cut out
accidental tape damage. Efficient servo-action type braking. Easy drop-in

at all power levels, correct operation in all ambient temperatures, full power over
the audio spectrum, etc

Controls: Mono stereo switch, selector switch, treble, bass, volume. tape loading.
balance and an’off switch. Neon indicator The R.C. 74 comes with an attractive mouilded deck cover. which has positions
. for tone and volume controls. The unit is built into a rigid die-cast frame. and
Tone Controls: Treble - 14dB « 1SkHz. overall size of the whole unit 1s 125 113 ~6in. Every single deck fully tested
Bass 14d8 « 60 Hz. before dispatch. Spools not supplied. £15. Plus75p P. & P.

Power Bandwidth: 2db  20Hz - 25kHz1.

£11'50 plus P. & P. 60p

See opposite page for addresses
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RADID

AUGUST ISSUE

* * * *
Cover Feature

Also featured

by F. Griffiths
ON SALE NOW—PRICE 20p

& ELECTRONICS

BUILD YOUR OWN ELECTRONIC ROBOT
CONSTRUGTIONAL DETAILS BEGIN IN

CYCLOPS—A truly fascinating electronic
project by L. C. Galitz

DIRECT-READING CAPACITANCE METER

The ‘JUBILEE’ 8 WATT AMPLIFIER
Part 1 by J. R. Davies

MANY OTHER
CONSTRUCTIONAL

PROJECTS

* * *

Copies may also be obtained direct from the
Publishers, 26p including postage. Published by
Data Publications Ltd., 57 Maida Vale, London, W.9

forfast,easy
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 EASY-TO-USE
CONSTRUCTORS | DISPENSERS

Size 5

(Savbit) 18swg,

18p (illustrated)

Size 19A

(60/40 alloy)

18swg. 18p
Size 1 cartons all at 25p each | Size15 ;';‘T:-“—‘E
in 40/60, 60/40, (60/40 altoy) SR
or Savbit alloys in 7 gauges. 22swg. 22p

Model 3A. Strips insulation

from cable or flex without
- nicking wire.4 different

"“- O—" settings, 4&6BAspanner ends,

= ground cuttingedges Price 32p.

NEW! e voiels

From Electrical and Hardware Shops. If unobtainable, write to:

s

Multicore Solders Ltd., Hemel Hempstead, Herts.

712

BIB WIRE STRIPPER AND CUTTER

Price 58p.

UHF-AERIALS

Suitable for colour and monochrome reception.
PLANAR folded dipoles {- MESH reflectors

=75 7
i x> e

= _ﬂ_ ot o ol Tr E\, M@Eaﬁ leda,
= yz JJ

%

ILLUSTRATED UHF.50
Aerial Arrays designed for fringe area reception UHF,50 £3-90
UHF, 18 f£2:60
Without alochrome process for

loft/window sill mounting UHF,10 £1-85
chm Bkt & 5° angled mast C,5 £1:50

wall Bkt & 5" angled mast W.5 £1-00

(Available by mail order only when ordering UHF 50-UHF.18 ar FM Aerials)

VHF/FM AERIALS

Aertal Array single-dipole B,21 £1-30
Aerial Array dipole-reflector B,22 £1-65

CAR-AERIALS

Wing mounting spring Aerial 3-section extends to 483" A.6 £1-60
Motorised electric Aerial complete with details &
switch. 12V poss or neg. 5-section extends to 40" A,7 £6-00

PRE-AMPLIFIERS

Suitable for colour and monochrame, freq coverage 40-860 MHZ-1408 Gain
Weather proof Pre-Amplifier T1 £5-25

240V.AC. Power Unit T1/PU  £4-25

Low-Loss co-axial cable sold in multiples of 6 meters at 40p, nylon cable clips
per 100 at 30p. Aerial switches-at 90p Co-axial plugs at 8p.
P & P. UHF & VHF/FM Aerials 50p, Car Aerials-Amps & cable etc.. 25p,
When ordering UHE Aerials, please state channel combination
or transmitter location. S.A.E. with enquiries please
Terms P.0/Cheque with order. I.K. Mainland anly.

AVEE (COMMUNICATIONS) LTD
Dept P.E.1. 96a Plains Avenue, Maidstone, Kent
Telephone Maidstone 56962
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ALMOST UNBELIEVABLE! Think ot 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 perfzctionist’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 £80 radies! *You can't lose, we'll refund instantly
if you are not astounded! Elegant black & chrome finish
facia, set in fabulous Cabinet built case—constructed of
fine Russian hardwood in beautiful Teak Veneer finish—
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 bnlluantly reflecting their advanced micro-circuitry ]
techniques in the field of spaceship and satellite communications. 4
Yes, EVERY WAVEBAND instantly at your fingertips including [ 2,
Standard Long, Medium, Short and Ultra Short Waves

404,

ERAND

svm
m\‘
“M “m
\N lea

G‘_“\“ﬂ%\
U\“

AN

THE FABULOUS\ &

ASTRADI7 &

ORTABLE RADIO
OMMUNICATION
RECEIVER- .

e ATs
X\§\
Haa

orOATE

8 5 I
= "MAGIC EYE tuning [\ |
levelindicator

=

I

[

= -
g
70T |

LT,
NI,
I,
TN,

™A,

N
*COM

I
>
ol

g

to cover the four corners of the earth 24 hours a day in- [, I
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 gl
perfection of reproduction and tone! Press-button dial illu- f. 4
mination! Take it anywhere—runs economically on standard
batteries (obtainable everywhere) or direct through bactery
eliminator from 220/240v AC mains supply. Internal ferrite rod )
aerial plus built-in ""rotat>ble' rtelescopic aerial extending
3%9ins approx. It's also a fabulous CAR RADIO. Can also

be used through extension amplifier, tape recorder or public address

facilities & spares available for years & years to come, if ever necessary!).
manual with simple operating instructions & circuit diagram.
£1-48 extra). BOX, POST, ETC, 50p.

U.K. when abroad. NO GUESSING! NO MESSING!)

ultra sensitive earphone for personal listening,
any earlier model purchased.)

HURRY! Send today or call at either store.

PERSONAL PORTABLE
and CAR RADI

FANTASTIC!
Brand spanking
new from East
Europe — we
bring you this
incredible 2-in-
I Radio! First
class makers
-—because of
our crazy price,
contract stipu-
lates we must
NOT men-
tion name!
Beautifully
made. 9x5x
2% inches over-

9., -
/volV WORLD

4wnmmn

At 'FM/

EII approx.
-to-
ONG & dace” techno-

logical improve-
ment. I5SEMI-
CONDUC-
TORSI 9 Tran-
sistors. 5 Diodes
and Stabiliser!

FANTASTIC DRICE

£9- 955

BOx, POsST ETe. 459
wave-
bands! will
get stations
around the world, including Standard Long, Medium and Shor( Wave, also
focal 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! Equaliy wonderful
in CAR or HOME! TW O Tuning Dials for flat or upright use as illustrated.
RUNS OFF 12 VOLT BATTERY! (AS A PORTABLE it runs on ctandard
batteries.) PLUG IN i2 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 incar! 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£9-95box, post4Sp. *Sprungall metal matching
detachable carry handle (as illus.) AND set of batteries only 25p extra if
required. Match with sets costing £35 or more. Refund if not delighted.

Order by post to Uxbridge Road address, or call at either store.

to A

10tins x 45ins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service
With WRITTEN GUARANTEE
ONLY £20-75 (with mains/battery eliminator
*BUT WAIT, for only 55p extra you get the sensational
“COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint & get transm;ssions
the whole world over—even a child can do it in a flash—it even lets you know when to tune into the
PLUS Standard ‘longlife’ batteries PLUS
(Sorry—We cannot change these new radios for

HOPERTU IES LTD

o S,

DS

i ITS.PERFORMAN

. with£8
RADIOS!

o o / *No ’”’”‘-’1’6

. L BLE W/r

OR £1.2s¢ , Tnlsm

SIZE 14ins x

T,
I
T,

LU,

system.

[This equipments got |
EVERYTHING!

g,ulous
nRA

Vi AM/EM

RADIO and
CASSE
TAPE RE

WITH REMOTE
CONTROL MICROPHONE

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 tn the 220/240V. AC line
cord.) Record and play back anything,anywhere! Eventapedirectfrom the
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
£44' WE OFFER AT ALMOST HALF PRICE! Wonderful features:

% Press-button Keyboard Control Panel or latest MASTER SWITCH
CONTROL! % “MAGIC EYE" Visual Battery check/recording level
indicator or built-in automatic Leveller! ¥ Separate ON/OFF and
HI-LO volume controls! % Heavy duty built-in speaker! ¥ Earphone
(for personal listening or ‘‘monitoring”’) and extension speaker sockets!
+ Remote control mlcrophone' % Built-in swivel teliescopic 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. Unlque 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 £ £ £'s more for a
Car Radio or Car Cassette player ALONE! £23.75, CARR. ETC, 35p. Com-
plete with simple instructions, remote contrnl microphone with onjoff
switch and microphone stand. WITH WRITTEN GUARANTEE. Send
todoy or call at either store.

BONUS OFFER; Batteries and Cassette Tape 25p extra if required.

Dept. PE/20, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI28AQ. (Thurs. Fri. 7). Also at 37/39 HIGH
HOLBORN (opposn(e Chancery Lane) LONOON, W.C.I. (Thurs.
7 p.m.) BOT STORES OPEN FROM MONDAY TO
ATURDAY FROM 9 AAM, UNTIL 6 P.M.
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A.M.C HECTRONICS LTD.

““GEMINI”’ FM STEREO TUNER

[}

meet the precision
'INVADER' RSN
Precision nstruments supplied with standard detachable

copper chisel face bits. Standard temp. 360°C at 19/23/27
watts. Special temps. from 250°C/410°C.

For perfection
in soldering

prices. Complete kit £33 90.

Ie |_1076 |_646 All components to build this outstanding phase
i BIT SIZE 1/4" BIT SIZE 3/16" lock easily aligned tuner as described in April/
H 6-734 mm Dia. [ 475 mm Dia May/June P.E. We are offering an optional
i ié’"?‘és iff 23waus chassis and solid wood sleeve in ready to
i {3 £2-12 assemble form. S.A.E. for details and itemised

L706 —

| Ry SCORPIO ELEGTRONIC IGNITION
; 19 watts Complete kit with comprehensive construction
: £1°96 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

LATEST RELEASES

- from R.,S. Compoonems Ltd. include these Printed Circuit type

- @ CAPACITORS, Electrolytic, low voltage, small size. Available
in the following uF/V. 0-47/63, 1/63, 2-2/63, 4:7/40, 10/63,
u 22/40, 100/10, Tp each; 47/40, 10p each; 100/63. 220/40, 470/16,

13p each: 1,000/16, t6p each.

Miniature Moulded Bridge Rectifiers for printed circuit
mounting. REC 60, 80O volt, 0-9 amp, 38p each; REC 65,
800 volt, |'3 amp, 45p each.

LUDESIGN Fixed Voltage Regulators, TO-3 case. MVR 5 vole, MVR 12 volt, MVR
e 15 volt, all at £1-50 each.
Low Voltage Transformers for the above Regulators. 9 volt for MYR
5 volt; 155 vole for MVR 12 volt; 17'5 volt for MVR 14 volt, all at
o, d her high grad
0 of the above and many, many ocher high grade components, are
Dokt t,ake Chances. shown in our CATALOGUE, Price 25p by return of post.
Wedon't. AN our All prices POST FREE in U.K. Minimum order S0p.
‘s ADCOLA Instruments MAIL ORDER ONLY FROM
are of impeccable qual- ' :ELE' : l RDN—E
ity. You can depend Dept. P.E., P.O. Box No. |, Llantwit Major, Glamorgan CF6 9YN
on ADCOLA day afterday.
That's why theyresopopu-
lar.You getgood service ...

reliability... from our famous
WG G RAIGE PIEOL NEW LIGHT SENSITIVE SWITCHES
Element and the tough steel
construction of this production TWO NEW LITE-IC’

o
COMPLETE LIGHT SWITCHES
tool. ADCOLA day after day. Ol EIETE BN

T ONINERY e M
ca a ogue ay single 4mm. dia. can,

NEW FEATURES: WIDER
YOLTAGE SUPPLY RANGE—

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6LH H}E}g o g LN M
Postagepacking paidon orders over £2 under£2.add £0-10 HIGHER OUTPUT CURRENT

] DRIVE—to 40mA.
Models required SR

Enclosing P/Om cheque for APPLICATIONS INCLUDE: Relay, Triac or Logic Drive. Automatic

B i Light Switching and Door Control, Beam/Break Detection—Burglar
Name Alarm, Batch éoumin; and Code Reading.
PRICE ONLY 95p each wich full operating instructions. 10 off for
Address 80p each. Postage free in the U.K. P.O./CHEQUES made payable to
ELBON and crossed (with order).
o LITE-IC, ELBON, SUMMERFIELD, THE CRESCENT, WEST WITTERING,'SUSSEX
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BlI-PRE-PAK

COMPLETE TELEPHONES
EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p

POST & PACKING 35p EACH

TELEPHONE DIALS

Post Office type.
in working order,

Scandard
Guaranteed

TESTED AND GUARANTEED

4 Photo Cells, Sun Batter
03 to 0-5V, 05 to 2mA

B79 4 IN4007 Sil. Rec. diodes.
. 1,000 PIV | amp. plastic SOP
B8i

Reed Switches, mixed types g
10 large arld small SOP

B9 700 Mixed Capacitors. Approx.

- 200 quantity, counted by weight 5°P

44 7CQ Mixed Resistors. Approx.

. 250 quantity counted by weight 5°P

H Wirewound Resistors. Mixed

types and values 5°P

H8 4 BYI27 Sil. Recs. Ty
4 D000 PV i ams. plascic 50p

HY 2 QCP71 Light Sensitive 50p

] Photo Transistor
HI1 §O NKTI55/259 Germ. diodes,
brand new stock clearance
H28 20 OC200 ;2 3 PNP Silicon
uncoded TO-5 can
HI0 20

{ Watt Zener Diodes,
H35 |00 Mixed Diodes, Germ. Gold

50p
Sap
s0p
50p

Mixed Voltages 6 B-43V
bonded, etc. Marked and
Unmarked

Short lead Transistors,

Trans. manufacturers’ re-
jects all types NPN. PNP,
Sil. and Germ. .
B84 |(QQ Silicon Diodes DO-7 glass
equiv. to OA200, OA202
B86 G0 Sil. Diodes sub. min.
27 IN9I4 and IN9I6 types
Bss §9 Sil. Trans. NPN, PNP
equiv. to OC200/1
s 2NT706A, BSY95A, etc
He 40 250mW. Zener Diodes
DO-7 Min. Glass Type

88) 200

50p
50p
50p

50p

HIS5 Top Hat Silicon Rectifiers,
_31750mA. Mixed volts 50p
Hié Experimenters’ Pak of  ga
8 Integrated Circuits. Data SOP

o supplied
H1T Q20 2 amp. Silicon Stud Recti-

20 fiers, mixed volts Sop
H20 BY126/7 Type Silicon Recti-

20 fiers | amp. plastic. Mixed 50P
S e ——
HY4 | Power Transistors, PNP,
%erm. NPN Silicon TO-2

an

50p

MAKE A REV COUNTER
FOR YOUR CAR

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

£1 each
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F.E.T. PRICE

138 30
e o L 507 [l BREAKTHROUGH !
B1 50 Germanium Transistors This field effect transistor is the
_ " PNP, AF and RF 50! 2N3823 in a plastic encapsulation,
B&s |50 2;‘;"“;]:;‘:’:‘,3““ 50p coded as 3823E. It is also an excel-

lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50 420p each.

PAKLTD

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

£p £p
ACI107 015 OCI70 0.23
ACI26 015 OCI7I 023
ACI27 017 0C200 0.25
ACI28 015 OC20l 025
ACI76 020 2N1302-3 015
ACY17 _-0.20 2N1304-5 0.17
AF239 0.30 ) 2N1306-7 020
AF186 ~0-207 2N1308-9 022
BCl48 010 2N38I9FET 0.40
8CI54 020 | 2N4416FET 0-35
8C107 o.10.
BCI08 010 DPower
BC109 0:107] Transistors
BCI169 012 OC20 050
BF194 0.15 OC23 0.30
BF274 020 OC25 0-25
BFYS0 015 OC26 025
BSY2S 013 OC28 0.30
BSY26 013 OC35 0-25
85Y27 013 OC36 0.37
BSY28 013 ADI49 0-30
BSY29 013 AUYIO 128
BSY9SA 0.10 25034 025
C4l 015 2N3055 0.50
OCH44 b13
QC4s 0:10" /Diodes
OC71 0-10" AAY 42 010
gcctg? g-:g OA95 0.07
oceio 013 S or
ocss 018 d
OE139 0.13 OA95 007
QC 140 015 IN9I4 0-06

TRANSISTOR IGNITION !
AS USED BY RACING DRIVERS !

NOW We introduce a Transistorised lgnition
that is NOT a Kit at LESS than Kit price!
The Super Spark, Mark li, is ready to go.
Installation time—I10 minutes. It operatesona
unique and newly discovered principle that
drives a standard ignition coil with a fantastic
peak of 400V. The solid impact gives 45,000
Votts right to the sparking plug and gives
cooler running, longer plug life, more M.P.G.
and greater B.H.P. Contact breaker life is
extended indefinitely and no visible burning
will ever take place. The circuitry is all
silicon solid state and is engineered for top
dependable performance on any car wich
standard ignition coil. and 6 cylinder.
Every unit is tested before despatch and each
carries afull guarantee. Givesafull spark atup
to 10,000 r.p.m.

Please state negative or positive earth on

order.
SUPER SPARK, MARK Il
£9-95. P. & P.25p

OUR VERY POPULAR 3p TRANSISTORS

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCULTS,
FULL PRE-PAK
LISTS

TALOG
FREE CATALOGUE
\

RELAYS FOR
VARIQUS TYPES

P. & P. 25p £

COLOUR T.V. LINE OQOUTPUT
TRANSFORMERS
Designed to give 25kV when used with PLS09
and PY500 valves. As removed from colour
receivers at the factory.
NOW ONLY 50p each
post and packing 23p.

Quantity V=10 10-30 50+
BBI10S Varicap Diodes 10p 8p ép
OC7! or 72 Fully Tested

Unmarked S5p 4p
Matched Sets (-OC44 and

2-0OCA45's. Per Set. 25p 20p 1Sp
Matched Sets of OCA4S's st

and 2nd IF 1Sp 12p 10p
QA47 Golid-Bonded Diodes,

Marked and Tested 3p 3p 1p
l-watt_Zener Diodes 7°S,

24, 27, 30, 36, 43 Volts Sp 4p 3p
10-watt Zener Diodes S-1,

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

100 Volts 20p 17p ISp
Micro Switches, S/P, C/O 25p 20p I5p
{-amp Bridge Rec's 25-volt 25p 21p 20p

INTEGRATED CIRCUITS
Quantity 10 10-50 50+
SL403D Audio Amp.,3-Watts 2000 195 180
709C Linear Opo. Amp 25p. 20p I5p
Gates, Factory Marked anc

Tested by AE.Ll. 25p 22p 10p
). K. Flip-Flops Factory,

Marked and Tested by

AE) 40p 135p 30p

SN7490 Decade Counter 50p 45p _40p
UL914 Dual 2 I/P Gate 40p 35p 30p

LOW COST DUAL INLINE 1.C.
SOCKETS

14 pin type at I1Sp each
16 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; 75p

Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Send for lists of these English publications.

NAME

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

-------’

'--

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE : SOUTHEND (0702) 46344
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Project 60 Stereo FM Tuner

STEREO
FM TUNER

102 - 104 106 108 MHz

60 55 X 70 Channels

Built and tested.
Post free.

£25

with phase lock-loop principle

Amongst the many advanced electronic features to be found in this
remarkable stereo tuner, use of the phase lock loop principle ensures
standards of audio quality better than from any other method of detection
yet used. Varicap diode tuning, accurately formed printed circuit coils, an
I.C. in the special stereo decoder section and switchable squelch circuit
for silent tuning between stations contribute to the unsurpassed per-
formance of this tuner, irrespective of price consideration. But the Project
60 FM Stereo Tuner is far from expensive — indeed, it offers fantastic value
for money and will bring the thrill of stereo radio to many who previously
may not have been able to afford it. The tuner may be used with any good
system as well as Project 60, but if you use it with other Project 60 modules,
you will find the matching front panels particularly impressive in ap-

pearance as well as function.

Integrated circuit
Super IC-1 2 high fidelity amplifier

Hawving introduced Integrated Circuits to hr-fi
constructors with the IC.10. the first time an IC
had ever been made avatlable for such purposes.
we have followed it with an even more efficient
version, the Super IC.12, a most exciing advance
over our onginal unit, This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidehity amplhitier 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 1C.
make possible. It s the equivalent of a 22 tran-

sistor circuit contained within a 16 lead DIL
package. and the finned heat sink 1s sufficient for
all requirements. The Super IC.12 1s compatible
with Project 60 modules which would be used
with the 2.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6—80. Frequency Response: 5Hz
to 100KHz = 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000,000 umes) after feedback
Supply Voltage: 6 to 28V Quiescent cur-
rent: BmA at 28V. Size: 22~ 45> 2Bmm 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

SPECIFICIATIONS

Number of transistors: 16 plus 20n 1.C
Tuning range: 87-5to 108MHz.
Sensitivity: 7V for lock-in over full de-
viation

Squelch level : typically 20 uV.

Signal to noise ratio: +65dB

Audio frequency response: 10Hz-15Khz
(+1dB).

Total harmonic distortion: 0-15% for
30% modulation

Stereo decoder operating level: 2V,
Cross talk : 40dB.

Output voltage: 2 x 150mV R.M.S. max.
(typically 2 x 50mV. stereo)

Operating voltage: 25-30V DC at 100mA.
Indicators: Stereo on " tuning. )
Size:93 x40 x207mm,

Project 605

The easy way ‘ '

to buy and Pl
build .
Project 60

Project 605 i1s one pack containing: one PZ5,
two Z30's, one Stereo 60 and one Masterlink

This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
Iittle clips to plug straight on to the modules

Thus alt soldering and hunting for the odd part 1s
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

comprehensive manual, post free E 2 9 . 9 5
Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder.

sirnci=ir-
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Sinclalr Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel: St. lves 64311
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Z. 3 0 & Z . 5 0 powe r a m p I ifi e rs Built, tested and guaranteed with circuits and instructions manual. T.30 £4.48 z.50£5.48

The 2.30 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 (8Q)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 80 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be usedn afar wider range of applications.

SPECIFICATIONS (Z.50 units are intarchangeable with Z.30s in all applications}).— Power Qutputs:
Z.30 15 watts R.M.S.into 8 ohms using 35 volts : 20 watts R M.S.into 3 ohms using 30 volts.

Z.50 40 watts R.M.S.into 3 ohms using 40 volts 30 watts R.M.S into 8 ohms using 50 volts.

Frequency response: 30 to 300,000Hz+ 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8Q2). For speakers from 3t0 15
ohms impedance. Size: 14 x 80 x 57mm.

Stereo 60 Pre-amp/control unit

Designed specifically for use on Project 60 systems. the Stereo 60 1s equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout. a really
nigh signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easytomount.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. pu. 3mV correct to R.LAA. curve
+1dB 20 to 25.000 Hz. Ceramic p u. — up to 3mV Aux — up to 3mV. Qutput: 250mV Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE +12 to —12dB at 10KHz: BASS
~12t0—12dB at 100Hz. Front panal : brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

Built, tested and guaranteed. £ 9 . 98

A.F.U. High & Low Pass Filter Unit

For use between Stereo 60 unit and two Z.30s or Z.50s. The unitis very easily mounted and is unique
In that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are neghgible. The A F.U. 1s 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 1KHz
(35V. supply) 002% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:
66 x 40 x 90mm.

Built, tested and guaranteed. £ 5 . 98

Power Supply Units

Designed specifically for use with the Project 60 PZ.5 30 volts unstabiised £4.98
system of your choice. Use PZ.5 for normal Z.30 PZ.8 35 volis stabilised  £7.98
assemblies and PZ 6 or PZ.8 where a stabilised supply PZ.845 volts stabilised

(lessmains transformer) £7.98

isessential. PZ.8 mains transformer  £5.98

Typical Project 60 applications

@ O

System The Unitsto use together with Units cost
Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume control, etc
Mains powered record Z.30,PZ.5 Crystal or ceramic P.U £9.45 Guara ntee
player volume control. etc If, within 3 months of purchasing any product direct from
. i .. fi h it
12W. RMS continuous 2x2Z.30s, Stereo  Crystal, ceramicormag  £23.90 i'ﬂﬁ?;’ﬁﬂdﬁ"if?uﬁéﬂd :?‘:m.c’: '3" v 'Sll:gl:l(rnlp:oi:?:t;
sine wave stereo amp. for 60:PZ.5 P U., F.M. Tuner, etc. Stockists also offer this same guarantes in co-operation with
average needs Sinclair Radionics Ltd.
Each Project 60 module 1s tested before leaving our factory
A and is guaranteed to work perfectly. Should any defect arise
2.5W. RMS continuous 2xZ.30s, Stereo  High quality ceramic or £26.90 e e R e e e e
sine wave sterec amp. 60;PZ.6 magnetic P.U., F.M. charge 10 you. if it 18 returned within two years from the date
using low efficiency (high Tuner, Tape Deck, etc. of purchalg,xoouomdo this period of guarantee 8 small char'qo
(typically .00) will be made. No charge 1 made for
peﬁormance) speakers postage by surface mail. Air Mail 1s charged at cost.
80W. (3ohms) RMS 2xZ.50s, Stereo  As above £34.88
continuous sine wave de 60;: PZ.8, mains
luxe stereo amplifier. (SOW. transformer SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ
RMS into 8 ohms)
Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 Please send
transformer etc.. controls 'enclose cash/cheque/money order.
F.M. Stereo Tuner (£26) & A F.U. (£5.98) may be added as required. Name
=irnci=ir- i
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CRESCENI ... .

COMPONENTS AND HI FI
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)

1 & 40 MAYES ROAD, LONDON N2 6T1 sss 3206

TRI-VOLT CAR SUPPLY

13 SOUTH MALL, EDMONTON, N.9 803 1685

74 Series 1.C.s. DIGITAL CLOCK KIT
7400 .. 1

EA10003 WATT AUDIO AMPLIFIE Enables you to work your Transistor Radio, Amplifier 730 l:p he. Nisie dig. clock kit
N Ao il or Casaette, etc., from the 12 volt car supply. Positiveor] / 14 24-hr. Ninde dig. clock kit
4:“;‘2":‘:. ""‘P]"(‘?“‘ iestened arulntigthe negative earth. Approx. aize = 2° “x 1477402 15p ' We supply: a complete set
Suppte Vollage 9 04y This converter supplies 6, 7} or 9 volts and ia transistor | 7410 15p| + = ¥ of components: acomplete
g p:kir Tm, 8-16 ol regulated. A real money saving device for £2-50 plus | 7430 18p set of easy to follow
Fp' b 30Hz 23kH/ 10p P, & P. 7441 67p instrnctions: printed circuits made to
Oiﬁfﬁngi’;e :',in xzqi"r“’x 3in 7473 37p| nake consiruction as siusple as possible;
; H i i 7474 37p a cabinet and front panel to give a

I?eal An):ahﬂ:r for radios, record players, . & volt50 ”h‘:‘“NIATURE RELAY 7490 a7p professional finish. Al for the price of
stereo units, etc. £2 6 ‘ Please inchule the components. £222.50 + 0p P. & P.

Full technical data and diagrams with ecach
module. All guaranteed and a bargain at

+aopPox P,

single Pole Changeover
Approx. size

40p 1in

11" x 1" x 3"

pP.&P. Please send H.A.1. if ¥ou require more

op P.&P. per
31.Cx information.

J

-
J (I

CRESCENT CASSETTES

Best quality LOW NOISE
Cassettes, comiplete in standard
storage case. Please note our
new low price.

€60  28p

Cc90  38p

Cl1e20  48p
Please inclwle op P. & P.

1B40K05

‘ Bridge Rectifier (Texas).
Plastic encapsulated 50V
at 4A. Approx.size 1{in 1in -
$in. Our Price 60p each.

EMI LOUDSPEAKER 450
10W  13in Rin 2 two in
tweeters and cross-over, All wired
and ready for use. This ever-
popular 450 in 3-8-15 ohm imp.

£3'25 plus 38p I'. & P. each.
PRINTED CIRCUIT KIT

Everything for producing your
own  Printed  Circults. £1-40,
plus 10p P. & P.

NK2 CALIBRATED KNOB
0-10 calibrated plastic knob
with metal insert and skirt.
Fixing size 6-353mm.  Hkirt
dia. 36mnr. Our price 20p
each plus 2p P. & P,

ADD LUXURY TO YOUR CAR

WITH A MOTOR DRIVEN
CAR AERIAL
8pec.: J Section

Extended Length 100cm

o ==

BARGAIN 8.

HIGH QUALITY IMPORTED HEADPHONES *

1,000  per phone
2,000  per phone
Plus HOp 1*. & P, per par.

£10

MINI LOUDSPEAKERS 0

TTC _’,}Xm 8 ohm a0 .
2}in 80 ohm 50p
5 G1105 ‘ ‘.ziln 40 ohm 50p

- Please include Jp P. & P. on

BRIGHTNESS CONTROL
Full control over 300 watts of
incandescent lighting. Thyristor
light dimmer mounted on a stanl-
ard switch block ready to fit into a
MK. Box Enjoy the pleasure of
having the precise
amount of light you
require at any time.
Our Price £2.75
plus 8pP. & P, each

« TRI-VOLY BATTERY
© ELIMINATOR

' 28 Enables you to work
‘».)" your Transistor
A Radio, Amplifier or

Casactte, etc., from
the a.c.mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 7} or @ volt. This
means all your transistor power
pack applications can be handled

ch L.5.
INTEGRATED CIRCUIT SOCKETS | 2
A nwst for the experi-
menter interested in P | Z_NJOSS it .
7 1.C.s5. 14 pin, 20p each, | Tvpniar power transistor now at
;16 pin,  20p each | ourlow price = each.

Please inclusle 5p P. &

F. per 3 sockets. Plcase include Jp P. & P.

CRESCENT 100W STEREO

A new style 100 watt per cl
stereo  amplifier. Al londspeaker
systems, 8-13 ohm are suitable. This
awmplifier is designed for the D.J, and
group who must have good looking and
reliable equipment. A bargain at £62.
We also have a mono 100 watt at £42. Please include £1 . & P. and
insurance. If you require inore information please send 8.A.E.

PSYCHEDELIC LIGHT CONTROL UNIT

Three Channel: Bass—Middle—Treble.
Each channel has its own sensitivity
control, Just conmect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to

i fw o e Cewcwe o‘

Length under Fender 40cm . - : R 500W lamps to the output terminals
o 8 by this one unit. Approx. size np P! A
o )“e‘ll,acl())]:l ]ﬁltlfl\:"'tllf(;?ilrin ofin 2fin - 3}in. Our  Price of the unit, and you produce a fascinating
Br&ket h pl i .)lmg.)_ . i £2.75 plus 10p . & I same sound-light display. (All guaranteed)
Control Switch. £5 Solf’ 5 -I;)I N model suitably wired for the £18-50 plus 38p P. & I
g . s N Philipe Cassette £3 plus 10p P. & P. 111 you require more information please send 8.A.E.
Eall
THOUSANDS Kl
NOW IN USE PHOTOELECTRI I

NELSON-JONES Reduced prices

Approved parts for this outstanding design (W.W. April 1971).
Featuring 0-75 uV sensitivity,. Mosfet front end. Ceramic I.F.
strip. Triple gang tuning, 4V 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. 16p.

NEW IC Stabilised PSU. SC, overload protected, low ripple.

£3.55 p.p. 19p.

LIGHT EMITTING DIODES
(Red)

Hewlett Packard panel or PCB mounting with free mounting
clip—clear or black. Order LED1,

Monsanto miniature PCB mounting with radial leads.
LED2. Please add postage.

NOW ONLY 39 each with connection data.

RESISTORS. W 5% Low Noise Carbon Fiim,
10 ohms-4.7M E12. 1-9 1p, 10-99 0.9p each. Please add
postage.

INTEGREX LIMITED

P.0. BOX 45, DERBY DE1 1TW. Tel. 0283 89 3580

Order
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, Infra-lted Photo-
Control, Terminal

CONTENTS, 2 P.C. Chassis Boards, Chewicals, Eteh Man
transistor, Latching Relay, ¥ Transistors, 3 Diodes, Resistors, G

Block, Elegant t‘ase, Screws, ete. In fact everything you need to huilita Steady-Light
Photo-Switch/Counter/Burglar Alarm, ete. (Project No. By which can he noditied for
modulated-light operation.

PHOTOELECTRIC KIT
£2-60

Postage and Pack, top (U K.)
Conunoenwealth:
SURFACE MALL 25p
ATR MALL £1:40

Australia, New Zealand,
M. Africa, Canada and U85,

Alvo Essential Data Circuits
and Plans for Building

10 Advanced Designa

PHOTOELECTRIC
BURGL AR ALARM
fiwvisiaLe oE am TvoE )|

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for hwiding. | Invisible-Beato Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alanne,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 $i-degree wooden blocks. Infra-red tilter, pro-
jector lamp holder, building plans. ete. Price £1-25.  Postage anid Pack. 105 (U,
Commonwealth: Surface Mail 20p; Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standar:l hit. Larger Lenses, Filter, etc.
Price £1.85, Postage and Pack. 15p (U.K.). Commonwealth: Surface Mail 20p; Air
Mail £1-15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-8witch, Burglar Alar, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra- Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Reaistors, Berews, ete. Full Size Plany, Instructions, Data Sheet 10 Advanced Photo-
electric Designs’’,

Price £1-25. Postage and Pack. 10p (U.K.). Conmwnwealth 20p: Airmail 501

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, ete. Everything
(except plywood) to build 1 miniature invisible beat projector anl photucell receiver
for use with Junior Photoelectric Kit.

Price 75p. Post and Pack. 10p (1".K.). Cotnmoenw ealth: Surface Mail 20p: Air Mail 50p.

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

Send S.A.E. for full details, a brief description of all Kits and Projecta
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Practical Electronics

FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MMé6 &V, 500mA + 6V, 500mA

MML2 12V, 250mA + 12V, 250mA

MM20 20V, 150mA + 20V, |50mA
£1-29 plus 13pp. & p

L.T.

LTI 63V, | SA—75p plus 18pp. & p.
LT26-3V, 3A—80p plus 26p p. & p.
LT3 12V, | SA—80p plus 26p p. & p.
LT4 12V, 3A—£132 plus 30p

p. & p.
LT5 9-0-9V, 0-5A—75p plus 2lp

p. &p.
LT6 12-0-12V, 1A—95p plus 26p

p.- & p.
LT7 30-0-30V, 1A—£1-87 plus 30p
p-&p.
Multi-tapped
MT30/2 0-12-15-20-24-30V, 2A—
£1.95 plus 30p p, & p.
MT60/1 0-5-20-30-40-60V, I1A—
£1-97 plus 30p p. & p.
MT60/2 0-5-20-30-40-60V, 2A—
£2-90 plus 34p p. & p
Charger
CT/0I I1A—£) plus 26p p. & p
CT/02 2A—£1-25 plus 30p p. & p
CT/03 4A—£1-50 plus 30p p. &
Secondaries—0-5-11-17V
Auto-transformers
AT30 30W—£1:18 plus 30p p. & p.
AT75 75W—£1.85 plus 30p p. & p.
ATI50 150W—£2.55 plus 34pp. & p
AT300 300W—£4.75 plus 42pp. & p
ATIO00 1000'W—-£8-90 plus 62p

p. P
All shrouded with terminal blocks.
AT30 0-110-240V. AH others 0-
110-200-220-240V.
Speaker isolating transformer
| : 1 ratio for 3-15Q, 2W—486p plus
13pp. & p.
Speaker matching transformer
Tapped 3, 8, 164, Will match
almost any speakers to any amplifier.
15W max.—90p plus 20p p. & p.

ALUMINIUM BOXES

with lids and screws
W.

7] D.Price p. & p.
S5zin 23in Hiin 38p

4in  4in

4in  23in

5{in 4in

4in  24in

3in  2in

6in  4in

7in  5in

8in  6in
10in 7in

* These sizes fit

standard
veraoboards

EQUIPMENT CASES

with slopmg front panel
wW. . Pricep.&p.
5%in  2iin  45p 12p
7hin 3lin 60p  l6p

SF3  2in  9%in Lin 75p 19p

Plain aluminium.

Stove - enamelled

stlver-grey ham-

mer finished, 20p

extra

CONSOLE CASES

«n plain aluminium, ideal for mixers,
instruments, etc,
Type W A B C D Price p- & p.

3 £1.42  30p

015
matrix
16p
1Sp
15p
29p
17in i 57p
17in i |
Pins—either size; packet of 36 IBp

matrix
22

September

ELECTROLYTICS
450V
500V
350V
450V
450V
25V
S0V
450V
50V
25V
50V
25V
50V
25V
500uF 50V 50-50;:F 350V

MINIATURE ELECTROLYTICS
IuF 63V
22uF 63V |6[_AF
4uF 40V 30uF
4 7uF 63V ATuF
BuF IS5V ATuF
BuF 40V 6BuF
10p:F 5v 100.:F
ENT{(RE MULLARD 015/016/017 RANGE
ALSO STOCKED

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI2 Power unit for connection to

12V + or — E car electrical

systems, giving 71V, stabilised

output. £3 25
PU!4 As above but switched for

6V, T4V or 9V output. £5 Io
PP75 Mains power supply, output

Tk £1.95

All units are comple(e with cable and plug.

VARIABLE POWER SUPPLY
Input: 240V, a.c.
£4:20

Qutput: Switched 3, 45,6, 75,
9, 12 volts d.c. at S00mA

BATTERY ELIMINATORS
suitable for transistor radios and ssmilar light
current equipment
PP6 Input 240V a.c. OQutput 6V d.c.
PP9 Input 240V a. Qutput 9V d.c.
Price £1-50 plus 12p p. & p.

NEW NEW
ILLUSTRATED
1972-73

CATALOGUE
Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 15p

Single, D.P. switch, 24p

Tandem, less switch, 40p

SkQ, 10k, 25k, 50kQ. 100k,
500k, IMQ,2Mq

250k 2,

SLIDER CONTROLS, 87mm.
complete with knobs.

Single, 44p; Tandem, 55p. 10k, 25kQ
50k, 100k 2. log. or lin

RESISTORS
Carbon
All 5%, hlgh-s(abilily. El12 values. W, lp;
W, 1ips I L 4pi 2W, 6p
Wire-wou
, 10p; IOW 12p

LOUDSPEAKERS
i 4in, 30 —£1:12, 8O —£1-12,
150 —£1-40,
8in Sin, 30 —£1.85, 80 —£1.77,
150 —£1-70,
10in ~ 6in, 30 —£2-32, 80 —£2:32,
150 —£2-32.
8in round, 30 —£2-10, 80 —£2-50,
150 —£1-10
Adastra’'Hi- Ten ', 10in, IOW, B or 15 —£3-40
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. 25p per
yard

1972

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

PLUGS

Car aerial
Co-axial
I.N. 2 pin {speaker)
3 pin
. 4 pin
.5 pin, 180
.5 pin, 240
.6 pin
Jack, 2fmm unscreened
Jack, 24mm screened
Jack, 3tmm unscreened
Jack, 34mm screened
Jack, 1in unscreened
Jack, 1in screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, fitted 4 ft lead
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS

Car aerial

Car aerial
Co-axial, surface
Co-axial, flush

LN, 2 pin (speaker)

Jack, 3in unswitched
Co-axial lack, }in switched

N.2 pin (speaker) Jack, stereo, switched

.N. 3 pin I Phono single

.N.5 pin, 180 Phono, 2 on a strip

.N. S pin, 240 Phono, 3 on a strip
Jack 3imm Phono, 4 on a strip 10p
Jack, 1in screened Wander, single, red or black Sp
Jack, stereo, screened Wander, twin strip P
Phono, plated metal Banana 4mm red, or black 6p

CAPACITORS 0-0027uF
2:2pF
3.3pF
5pF
10pF .
10pF 0-0047F
I1SpF S, 0-0047uF
0-0047uF
0 0047)F
0-005uF
0-005:F
0-0068uF
0-0068:F
0-0068uF
00082uF
0-00821.F

1-0eF

Note
S/M =silver mica 1% tol.
P.S. = polystyrene 24%, tol.
MDC-—a.c. rating =300V,
/ -] M.F.=Mullard min. foil.
00022;:F 1,000V Cer. =ceramic.

MAIL ORDERS: Some items have a post and packing
charge shown against them. Where p. & p. is not shown
the charge is 2p for any selection. When both classes of
goods are ordered the charge is {2p plus any p. & p. charges
shown, (Overseas extra.) Telephone 01-692 4412
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o The full Ferranti range of By
f‘ semiconductor devices embracing diodes, -
£ rectifiers, transistors, opto-electronics and o
o integrated circuits, including E-line o
% transistors and the other components 2 T ST T e TS
o =8 B 3 H Tee? -~ o] er ana-vVise [
3 specified for the ‘Practical Electronics 5 POSITIONERS - are  specially firmly secured with a patented
#  electronic piano, are available from our X designed to quickly and easily ONEKNOB CONTROL, a unique
¢ distributor in your area: = achieve the moséCONVENTI_:-ZNT, feature of COLBERT
I % | COMFORTABLE and TIME- ITIONERS.
,: . ha SAVING work position. POSITION
= o Available with vacuum clamp or A series of special holders is
e . South i screw-on base. They can be available for various types of
E Edmondsons Electronics, by i%Té‘IEEDb TlpEPLEE'V I'%Eeg' work,
London, SE1. w LOWERED. Full details available on request.
0I-237 0404 T Distributors :

SDS Components Ltd.,
Portsmouth.

0705 65311
Semicomps, Wembley.
01-903 3161

SPECIAL PRODUCTS DISTRIBUTORS LTD.

81 PICCADILLY, LONDON, W.1. Tel. 01-628 9556
Cables: SPECIPROD LONDON (made in*U.S.A.)

A B b Y

¢ Swift-Hardman, Guildford. % | THEULT IMATE N GOMMUNICATIONS RECEIVERS
-~ Yr

ST EA + WORLO MAP &

B Midlands & TIME ZONE DIAL

o n

e Coventry Factors, Coventry. z Brings INSTANT WORLD-WIDE RECEPTION at the

.~ EeN press of a button. Nensational <coop purchase of this

. 0203 ZIOSI ' &} 1mst-released model enables us to offer @ truly

::- Swift—Hardman Stoke-on-Trent. &= advanced communications receiver at o previously

Gy & LR unheard-of price!  (Similar models can cost £120 or

v 0782 60011 =, more!) The 8 WAVEBANDS cnablr voii to cover

oy < the world at the press of a hutton.  Yon might ever

: North Re pick up a world scocp on vour world-wide receiver:

> = A well as all the nsnal BBC Programun s you car

o Swift-Hardman, Rochdale. ” pick up Local Radio Stations (ineluding new stations

- = yet to be introduced). *Pop Pirates * \ireraft

¥ 0706 47411 e feontral o pitot -pilot to controb. shipping

< (‘; *Taxic. *RACC AN “Fire and  Ambulances

o Scotland - "Continental and 1008 more t nierc

B " 2 o list, fross Anstealia, Africa, Amcisca, lielia,

% Semicomps Northern, Kelso. 22 Furupe  Vowl gt T aftee bt of anosable

& KCISO 2366 and 2369 ; l»l«(vnAmu oty this superl receiver 24 hoars a .[ln_v PRICE

& c Py Talaysa werk, U complete hobby moateedf. By e N
= e exeiting crosstath hetwec eontenl tosws e and £29-5 Aar DI
= awrbioe pidots Disten to the progress of anmubuilance deposit + §0p
= vty way tean acenlent  hear the deep-scatranlo p. & p. and 8 monthly peyments
@ captain’s ship-tu-ship amd shigeto-slore conversi- of £4-40 (Total £33-80).

f’; tivn~. PLUS many more exciting and absorbing

T 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. \ttractiiels finiched in
22 rathicrette and stainless steel to add guality arel dhstimetion tooany livine-room. Coin-
;{ pletely portable nsing standard batteries tobtamnable anywhero)  or can be plugged
S directly intvnains. 14 Tranaistors. 8 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 enahles yont to tell the corieet tinie in any eountry of the
world (exsential for world listening).  Hi-fdelity earplione antamnatically cutz out main
speaker when in nwe. Fregs. Lone Wave 150-350Kes.  Medium 333-1603Kces. Marine
1.6-4.5Mc-. Short Wave 4-12Mc-. Short Wave 12:24Mc. FM/VHF <K 10AMcs,

JERATLIr §

i'xa‘ﬁ.ﬁ'ﬁ'q??‘-' CRARDN L AR IO R ey

F AIRCRAFT I108-135Mc~.  PUBLIC SERVICE BANDS §15-175 Mo,

o Note: Ministry of Posts and Telecoumunications state that a licence not generally

!‘i available to the publicis vequired for the reception of \ircraft, Fire-brigade, Shipping, etc.

£ BUT THERE’S NO LICENCE NEEDED TO BUY!

¥ Send 5p for comprehensive brochure of specialised frequency radios

3 . SCIENTIFIC AND TECHNICAL (PE9)
BT G T B T I T i Ty e 507-511 LONDON ROAD, WESTCLIFF, ESSEX

T Fe417[rD)
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PREMIER 800
STEREO AMPLIFIER

(As used in
System "ONE")

A truly high quality stereo amplifier  compare the
lpgciﬂcation, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,00011z 4+ 2db.
Distortion: 1%, Output Inipeilance 8 ohimg nom. Inputs
equalised to R.LLA.A.
Magnetic  4mV. Ceramic  100mV.  Tuner H0mV.
Tape 100mV, Tape out 150mV.  Din sockets fur inputs
and outputs. Controls: Bass, Treble, Volume, Balance,
Selector. Mono/Stereo switch. Ntereo Headphone
socket. Attractive slim line design black leatherette
eabinet with aluminium front panel. Size 12lin X

6%in x 2}in ONLY £|500 T

Mk. I1 Version available with Teak
216-25. Carr, 20p.

P
Finish Cabinet.

SYSTEM ‘‘ONE"”

.
consists of the Premier 800 all trausistor sterco amphiner, Gal
record player unit fitted stereof/mono cartridge with diamond a

Absolutely complete and supplied ready to plng in and
play. The 800 amplificr has an vutput of 5 watts per
channel with inputs for ceramic and magnetic pick-up,
tape and tuner also tape output socket and headphone

and magnetic cartridge.

£45

Carr. £1'75

carteilge. A pair of
MF Speakers size
16in x t0lin x 9in
fitted EMI units com-
plete  the  matching
syatenn.

in teak Anish plinth with cover and two matching teak finish loudspeaker aysters ‘

sucket., Cantrols: Bass, Treble, Volume, Balance.
Selector. Mono/S8tereo  switeh,  Headphone  soeket. — I
Tower onjoff. ck leatherette vabinet with aliminiun L
front panel. Size: 12}in x
63in x 23in. Carr. £1-75— e
SY?TEM SYSTEM “THREE"”

This consists of KLINGER KC903 stereo ampiifier giving
HTWO" 6 watta rms per cliannel with Bass, Treble. Volume aml

Balance Controls. Inputs for Magnetic and Ceramic F R E E
as  above  but  with pick-up, tuner, tape in and out. Stereo headphone
Garrard SP25 Mk, 111 socket, CGarrard 8125 Mk, F11 in teak finish plinth with

cover and ftted Sonotone STAHCD diamond stereo

PREMIER HI-FI STEREO SYSTEMS

rrard autofmanua:
tylus and mounted

\

leads and plugs
supplied with
all systems

£5775

Carr. £1'75

METER BARGAINS

MODEL GT800 MULTIMETER

A precision made pocket sized test meler,
ldeally suited tor testing electronie
circuits or electiunic nppliances.  Supplied

complete with test lead and batteries.
to,

Ranges —D.C.  voltages:
1,000V (1,000 0O.1.V.).
10, 56, 230, 1,000V {1,000
current: lmA
0-150 kobms.

56U, 2ou,
voltuyges:
. b

PV
A. Resistance:
10 to 422dB
. Py PLosp

MULTIMETER 20.000 O.P.V., MULTI-
METER

Features large
choice of ranges.
apd manual.

v-tostead meter, wide
st leads, batteries

3tin lin.
iU

Ranges: D.C 50-250~
50 SooALe 0-10-50-
100-500-1,000V.  D.LC. current: 0-50uA-

25mA-250mA. Resistance: 0-6,000 okms,
0-6 meg ohis (300 ohme and 30 kohme
at centie scale). Capacity: 10uf to 00luf, -00Tuf to -Tuf.
Decibels: —20 to 4+22dB. £4.80. P. & P. 20p

PREMIER HI-FI OFFERS !
B e £38'50
Soreo Ampliter teak £49-00
Metrosound ST20E £25 50

£22-00
£15-00

Stereo Amplifier teak

Goldring GL72 less
Garrard SP25 Mk, III Single
Record Player. Fitted

cartridge

Garrard SP25 111 with
Goldring G800 Magnetic
Stereo Cartridge. Complete

Goldring G800 cartridge
A
in Teak Plinth with Cover,

“ WELLER EXPERT"
! SOLDER GUN

aves titwe and simplifies suldering
in the home aud service dept.
Two position Irigger gives instant
dual heat 100/140 watt. 240 volt A.C.

£3:95 5"
= :E'

““Weller Marksman’’ Soldering Iron
Lightweight, §in pencil hit, 23 watt,
£1.50 P. & P. 16p

240 volt AL,

Total list Price over £34.
PREMIER  £18:50

. & P.a0p
GARRARD AP76 WITH G800, READY

I pLanrs wits cover £29°90
£18-80

\!'!L

VERITAS V-313 TAPE HEAD DEFLUXER

A must for all tape users! Tape
heads Dbecorn permanently
magnetized with constant use;
this leads to background noise
that prevents perfect recordings. Nimply applied to
recording head the V313 leaves head free of mugnetisn.
Cleans any tape head in seconds. £1.72. P. & P. 16p.

GARRARD 401
TRANSCRIPTION UNIT

Garrard AP76
less cartridge
£27-40
£8-50

Garrard 2025 T C with
Stereo Ceramic Cartridge
Garrard 2025 T C with
Stereo Ceramic Cartridge

E.M.I. (3 :<8in. HI-FI SPEAKERS
Fitted two 2}in tweeters
and crossover network.
Available with R or 15
ohm impedance. Hand-
ling capacity 10W. Brand
new.

£3-47 P. & P.50p

ready wired in teak

plinth with cover £1 2‘45

Carriage and Insurance 60p extra any item.

CARTRIDGE BARGAINS!
GOLDRING (:B00H £5-00; G800 £5-50; GBOOE £9-50.
SHURE M3D £4.00, M44F £5-76; M55E 26-50;
M73EII £10-90.

“VERITONE” RECORDING

SPECIALLY MANUFACTURED IN U.S.A. FROM
PRE-STRETCHED MATERIAL. THE QUALITY

TENSILISED to ensure the most permanent base. Highl

output throughout the entire audio range. Double wrapped

TTS 3* 450' POLYESTER 37p LP6 517 1200°
DT3 84" 600 POLYESTER 57p DTG 51- 1800°
8P5 5° 600 P.V.C. agp T8 517 2O%
LP5 5° 900° ACETATE 50p LP? 7° 1800’
DT5 §° 1200' POLYESTER 75p DT? 7°  2400°

™7 77 3600°

TAPE S8POOLS 3 5p, 67, 527, 7° 9p.
Post and Packing 3° 5p, 5°, 53 8p, 7" 10p.

PREMIER RADIO

23, TOTTENHAM COURT ROAD, LONDON, W.1
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IS UNEQUALLED.

age, moisture, heat, cold or humidity. High polished eplice free finish. Smooth

' POLYESTER £1-87

(3 reels and over Post Free.)

TAPE

EXTRA STRONG

y resistant to break- M

—attractively boxed.

ACETATE 75p
POLYESTER £1-12

oy
%:itom'

magnetic recording tepe

62p
75p
POLYESTER £1-25
POLYESTER £2-50

57442400 Faat TINSITID POUTESTEE |

Tel:01-636 3451

SPECIAL OFFER!

MIDLAND MODEL 19-520
AM/FM STEREO TUNER
AMPLIFIER

| wm @

° L

- |

A fantastic all =

il state stereo receiver at a realistic
price.  Beautifully styled in slimline design cabinet.
Covers AM 535-1,685 kHz and FM x3-10R MHtz with
built-in stereo multiplex decoder.  Input for ceramic
phonu.  Qutput 2! watts r.os. per channel.  Controls:
Volunie, tone, balance, tuning, AF(, stereo indicator.
Speaker impedance 4-8 ohm. Size: 15inx 8 §in X 3}in.

ONLY £25 Cll.'l'. 50p

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
24in speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohim impedance, Com-
plete with 6ft lead and
stereo jack plug.

£2:47 L1

25D

VERITAS V-49 MIXER

Battery operated 4-channel audio ixer providinyg four
2in anitahle for cryatal

separate inputs.  Size 6in 3din
microplivne, low impeldance
microphone with transformer,
radio, tape, ete.  Max. input
1-5V, max. output 2:5V, gain
6dB. Standard  jack  plug
socket  inputs, phonoplugs
output. Attractive teak wood

grain finish case.
£3-47 P& P 15p

Me £3 Hn

GENUINE EMI-TAPE

COMPACT
CASSETTES
LOW NOISE

BRAND NEW IN
LIBRARY CASES

C80 (List 71p) 53p
C80 (List 88p) 88p
C120 (List £1-48) 80p P. &P. 15

« VERITONE ** CASSETTES
In library cases—!ully guaranteed.
Cé60 C90 Cl20

29p each 40p each 52p each
(3 tor 81p) (8 tor £1-11) (3 for £1-40)

| +5-OxFORD ST

prpn 32:

P.&P.
16p

TOTTENHAM COURT RD

] Bion 1
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The largest selection

NEW |_ow PRICE TESTED S.C.R.’s |KING OF THE PAKS Unequalled Vaiue and Quality | NEW QUALITY TESTED PAKS
PIV 14 B4 T4 104 164 S04 SUPER PA KS NEW BI-PAK UNTESTED -
5 61 0-48 TO-4! X ak Description Price
o  fp tp  fp  f&p £ SEMICONDUCTORS i
80 028 026 047 050 083  1.15 | Qatistaction UUARANTEED in Every Pak, or money back. Q1 20 Red spot trans. PNP AF 0-50
100 025 083 053 058 083 140, oo Q2 15 White spot R.F. trans, PNP 0-80
200 035 037 057 061 075  1.60 | ¥ 21353 4007 type t
. " ! " " j UT 120 Glass sub-min. general purpose germaninm diodes 050 | 9 iBERLIAnS, 0-50
400 043 047 067 075 0983 1.7 g
: Q4 6 \latched trana. OC44/45/81/81D 0-50
800 053 057 077 097 1.25 qe2 60 Mixed germanium transistors AF/KF 050 | Q5 4 OC7J transistors 3
800 063 070 080 120 1-50 4-00 3 o . . . - - gﬁ 4 0072 (mnixstgrs . g:g
u 75 Germanium gold bonded diodes sini. 0AS, OA47T 0-50 Qr 4 AC178 trans, PNP high gain 0.50
SIL. RECTS. TESTED U4 40 Germanium transistors like OU81, ACI28 0-50 Qg 4 ACéfD trans. PNP 0-50
PIV 300mA 750mA 1A L34 84 104 30 | U5 60200maA sub-min. Sil. diodes . 0-50 8i0 .'0;,,1 :;iv: f?ﬁiii . 8_‘:8
£p 20 £p £p lTs 30 Silicon planar transistors NPN sim. BSYUOA, 2N706 050 [ Q1) 2 ACI27/138 comp. paita PNI/NPN . 0-80
50 0-04 0-14 021 047 Q12 J AF116 type trans. 0-80
100 0-04 016 028 075 UY 16 Bilicon rectifiers Top-Ilat 750mA up to 1,000V 0:50 | Q13 3 AF117 type trans. 0-50
200 0-05 0-20 024 1.00 | - e g — n 0 i0n Q14 3 0CITL H.F. type tians. 0-50
100 008 057 037 Los| U8 90 Sil planar diades 250m4, 04/200/202. 0-50 Q15 5 2N2926 sil. epoxy trans. 0.50
ggg 0033 83; 8;? égg vy 20 Mixed volta 1 watt Zener diodes . 050 | Q16 = P\880 low naoise germ. trany. 0-50
- - . - : - ) 7 8 NPN 1 STI41 & 2 8T .
10% 011 g;g ggg 2.50 f ULl 20 PNP silicon planar transistors TO-5 sini. 2N1132 0-50 g}é 1 Madt's -_-'11;1‘\}[ }00 ?\,1.1431.‘-1 120 . ggg
121 = b d U13 30 PNP-NPN sil. transistors 0C200 & 23104 3 Madt’s 2 MAT 101 & 1 MAT 121 0-80
) 4 OC44 germ. trans. AF. | .0
TRIACS L oF | Li4 150 Mixed silicon and germanium diodes . 3 AC]‘.'?KNIK’]N gerlm. trans. ogg
. ZENER DIODE! 115 25 NPN g 20 NKT trans. A.F. R.F. coded 0-50
VBOM 2A , GA - 104 TAGE RANG 15 25 NPN Silicon planar transistors TO-5 sinm. 2N697 10 0.A202 sil. diodea sub-min. 0-50
TO-1 T0-66 10-88 | 2.33V. 400} (r%o.: TI6 10 3-Amp silicon rectitiers stud type up to 1000 PIV . 0-50 | Q4 = 0\\081 diodes ... . 0-50
2 2 2 Case) 13p ea. 14W (Top a . . . o . . v 1 Q25 INO14 nil. diodes 75PIV 7HiiA 0-50
b & P e o 10W (sota | V1T 30 Gormaninm PN AF transistors TO-5 Jike ACY 172 050 | §ai D I T e ees BN
100 30 50 7 Stud) 25p e AL Gy | V1N 8 6-Amp silicon rectifiers BYZ13 type ub 10 600 PV 0-50 8,;; o S CCUIARY e Rt s 080
este 5% ol. and i 2] 2 8il. power recta. BY. . .. H
3% :g :4; L 80 | larked. Slate voltage | U19 20 Silicon NPN transistors like BC108 ... e 0-50 | Q20 i, frans, 5 x 2N606, 1 x 2N697, v
‘10 | required. U“lo 12 1:5-Amp uilic‘on rectitters Toipvllnt up to 1,000 P1V 0-50 | 530 ANTON NPN gjgg
DIACS U21 30 A.F. germanium alloy transistors 2¢:300 seriea & OC71... 0-50 | Q31 N708 NPN 0-50
For vsp  wimir | L0ome FOTTEDBRIDGE | U23 30 Maritw like MAT werica PN transistors 050 | 9 G, B EIELL oo
on ical y :
TRIACS sink. 100 PIV. 90p each.§ U24 20 Germanium 1-Amp rectifiers GJM up to 300 PEV 0-50 | Q23 0-50
BR100 D32.. 37p each P Qa4 0-80
U225 25 300Mc/s NPN silicon transistors 2N708, BRY27 0-50 § Q35
UTe D eN264s, COLUP':)BNOE NT U26 30 Fast switching silicon diodes like IN914 micro-in 050 { o gs
“Eq¥t. TIS43. BLN3000 U2¢ 10 1-Amp 8CR's TO-5 can up to 00 PIV CRS1/25-600 . 00) 0-50
27p each, 25-90 25p PAKS U31 20 8il. Planar NPN trans, low naise aimp 2N3707 0-50 | Ga 080
100 UP 20p. ) R ' ‘ - Qa8 v 2 0-50
MIXED TU32 20 Zener dioles 400mW DO7 case mixed volts, 3-18 0-50 Q39 0-80
40 7 NPN 4% 2 3% 3N .
NPN SILICON PLANAR ELECTRONIC U'33 15 Plastic case 1 amp silicon rectitiers IN4000 series 0-50 841 3 Pla:h‘cm}‘ili’\ );'o 135'0'\'1‘;: o708 g:g
ey K, Gl COMPONENTS |5, 304 pxp alloy trans. TO-5 BCY26, 28302/4 050 312 8 NP trans 2NG172 080
8p ‘e’uc]l'pl 1,000 c:lpI' Excepdhonlt‘l”y 25 Sk planar trans. PNT TO-18 2N2606 0.50 83': ’ ]\;(1 1\0‘( :‘ \;)r(alr;quOﬁ 4% Il(,IOQ g:g
i y . ood value 20 Hih ans. P - B 3 3 T £ Tans 3
7p each,  Fully tested 8 : : § g .
and coded T018 caae. Resistors,  eapacitors, | U35 <5 Sil. planar NPN traus. T0-5 BEVS00152 Ge0) [ B e e = B3
" FREE Do e o™ ather | U387 30 il alloy trans. 80-2 PNP, 0U200 28322 . 050 | Q47 NI bieh gain 3 x “Erl(;“ 3x BC16R o0
P . T — - . i rans -
One 50p Pak of your ::s{‘clll‘_ 1§§$“vin/\3"};li;’|::_ U'38 20 Fast awitching sil. trans, NPN. 400M¢/a 2N 050 | Q46 4 NPX trans. 2x BFY. S BEYS 0.80
omn choice “free with | Price’ incl T. "5" . | U89 30 KF germ, PNV trans. 219093 70-5 050|820 I RSYIONT .P\v“t;;“,::"',?oo’g,i., R
orders valued £4 or over. i L0 only U$0 10 Dual trans. 6 lead TO-5 2N2060 050 | Q32 8 BYI00 typesilrect. . ... .. 1.00
. SPECIAL OFFER ma‘:!ing:,l;ks;"l;{:ﬁ,‘:,,’_" K ETRE RF germn. trans. TO-1 0C45 NKT72 . . 0-50 Q58 23 i:i{rk:l nzs:lm sk MEEH (il 1-50
2N2026 (Y) (0). 10 for 5 10 VHEF 5 e )
50p. 5 for £1. 20,000 gern. PEN'I trans, TO-1 ?KTM.: AF1IT. 0-50
TO CLEAL. 23 8il. trans. plaslic TO-18 4.F. BCI13/114 B .
BRAND NEW TEXA$§ D 1 D HROHITD) SR EY -
GERM. TRANSISTORS 20 il trans. plastic TO-5 BCL15/116 PRINTEP CIRFUITS EX-COMPUTER
CADMIUM (ELLS Coded and Guaranteed = —_— . Packed with semiconductora and components,
43p ;’:;k A;n:.(‘ . EQVT 7 3A SCR' TO-66 up to 600 Fiv. ... ... 10 boards give a guaranteed 30 trans and 30 diodes,
ORPGO ORPGI 40p cach | 1o SHDIB (o] Coude Nos. mentioned above are given as a guide to the type of device in Our price 10 boards, 50p. Plus 10p P. & P.
2 8 DI3T4  OCis ¥
T3 8 D126 OC8ID | the Pak. The devices themselves are normally unmarked. 100 Boards £3, P. & P. 30p
GENERAL PURPOSE | T4 8 263811 0CS81
NPN SILIZON SWITCH- § To 8 2G382T 0C82 SILICON PHOTO TRANSISTOR.
IXG KNS. 0-18 ;ﬁ g g?gun 0C44 POWER TRA N SISTO R BO N A N ZA! TO- 18 Lens end. NPN 8ini. to
SIM. TO  2N708/8, | T7 13458 0C45 aml PrL. BRAND
BSY27/28/85A. llusable | T8 8 56378 - OCT8 | codet P%!gm!lﬁ%\l’uxrosa e L ADIBI  ~ey NEW. Full data available. Fully
devices no open or short 2G:3004 2N1302 REPLACE 3 guaranteed.
circuits. ALBO AVAIL. | T10 8 2G417  AF1I7 30 . .
ABLE in PNP 8im. 10| Al 50p cach pak 3 E £ ADIB2  ~ry e o B0 SEOIDm
2N2906, BCY70. When VCBO ROV \u-,o .‘ov i toa" P g 5 \\ ATTS Hfe | M(P COMP riee caeh D 4D Hy
ordering please state 80 NP 30-170. © ({EP M TRANS
EOECtRRTR or RN ZN2000 NPN SIL DUAL§ PRICE 124 2549 100 up OUR LOWEST PRICE FET'S
20 For plJ-.'io TEXAB. Our price 25p 43p ench 40p each 36p each OF 8bp PER PAlR 35p 2N3458 .. 50p
30 For 100 each. SILICON High Voltage 250V NPN | i rwio :gp
For 1.78 TO-3 case. C:.F. Switehing & Amplifier 30 2 P - 40p
300 For 7:50 Applications. Brand new Coded R 2400 ZN 55 SILICOK _ 50 WATTS 2..30p  MPFI05 40p
1000 Por 13-00 120 VCB NIXIE DRIVER | VCBO 230/VCEO 100/1C 64/30 Watta. MATCHED  NPN/PNP
— e | TRANSISTOR. Sim. HFF type 20/{T SMHZ. 115 WATT 8IL { BIF 19 NN TO-3 NEW EDITION
PHOTO TRANS. |Dsxo1 & cuo7, 21803 | OUR PRICE EACH: POWER NPNJUSUE L oh o
OCP71 Type. 43p (r:(l) 11)% TEIS)TLOD ND ‘50-: o Y 10‘00:p 50p EACH. il rand TRANSISTOR EQUIVALENTS
12 1-24 ety VOB - BOOK. A conplete cross refer
Lo VCBO  [00/VCEO 30 ¥ QI
SIL. G.P. on 17p each. TO-5 N.P.N.§ EX-STOCK TYPE EACH AS PRICED IC 10A. HFE tspe J| and equivalents book for European,
P OOmn AR gg 25 up 18p each. 020 80p 80;2 40p AD14943p BDI3| 70p 1D139 78p | 100/1t smHZ ’ American and Japanese Tranais-
O 022 30p O p AL102 85p BDI132 80p 1iD14085p | OUR  PRICE  IEK . Exclusiv PAK
é?lrl;—lll a2 igo 1:8 8il. trans. suitable for 33p ALI03 88p BD135 70p BD15576p | PAIR: lo"i E};“l]“’“‘.e t‘l? II:I S B
o : 6 0C24 45p OC36 40p BDI21 60p D135 80p BU105> 231 1-24  25-99 100 Gl 1) (et LA
Full Tested 1,000 .. 8-00 | P.E. Organ. Mctal TO-18 oCes c e 4 205
Ldeal for Organ Builders. | Eqvt, ZTX300 bp each. | Sea0 282°AD14080p BDI23 760 BD137 70p 2N40544Bp | pro.  pro. prs. A LARGE RANGE O
—_— | Any oty 26 25p AD14240p BD12470p BD13x 80p 80p  55p  50p GE RANGE OF TECH-
DISDI Bilicon Unilatera! NICAL AND DATA BOOKS
o lich 51‘311’ gachy P RTL MICROLOGIC CIRCUITS DUAL IN-LINE BOCKETS AREINOWIAVAILAB LEJEXS
Iithiclcionl;.('gri??g’ gxﬁ?ﬁm IVE Price each {Izall,lld\lllg Lead Sockets for use with DUAL- | STOCK. SEND FOR FREE
i 1 o B LI N I.C's
basing tipristor elec: A AME WAPST- | Epoxy TO-G case 1-24 25-99 100 up | TWO Ranges PROFESSIONAL and NEW LS
wif}: Bc x:ra% enstlcs. l(:lut RECTS. uL900 Buffer 35p 83p 27 LOW COST.
bulerl: "l'%ee K:le :’? da Each uL914 Dual 2i/p Prof. type No. 24 25-08 100 np OUR STOCKS of individual devices
between ':ie l:n:l’ 50V RMS 32p gate wp 33p 2 TS8O pin '\'pe 30p £27p 28p are now too numerous to mentlon in
b LS 100V RMR 87p 19923 J-K flip-fl TSO16 ., 36p 32p 30p this Advertisernent. Nend 8.A.E.
cathode. Full data and 100V RMS 48 u ip-flop 80p  47p  48p Low Cost No. for our listing of over 1,000 Semi-
application circults avail- P Data and Circuits Booklet for I.C's BP314 15 13, 11, d 2 -ailable
able on request. Bize 13mm X 61 Price 7 P P p conductors. All avajlable Ex-Stock
- I By tice 7p. BPBI6 16p 14p 12p at very competitive prices.

Practical Electronics

September

1972



74 Series T.T.L. L.C’s

DOWN AGAIN IN PRICE

Check our 74 Series List betore you by any LU Our prices are i
the lowest posaible. All devices ex-stock. Full upee. gnaranteud.

BI-PAK Price and gty. prices BI-PAK Price and gty. prices
Oceder No. 1-24 23-99 100 up Order No. 14 25-%9 100 np

£p £p £ £y £

BProo =3N7400 g 0.14 012 d 0-32 030 0-28

H 014 012 087 0-64 0-58

0-14 012 0-87 0-84 0-78

0-14 012 0-67 0-64 0-58

0-14 012 0-87 0-64 0-58

0-14 012 0-77 074 0-68

0.17 0-16 077 074 0-68

0-17 018 0-77 074 0-68

0-17 016 1.75 1.85 1-55

0-14 012 0-97 0-84 0-88

0-26 0-24 0-97 0-94 0-88

0-40 0-38 0-40 0-38 0-36

0-40 0-38 0-55 0-83 0-50

014 012 1-26 115 1-00

014 o012 1-00 0-95 0-90

014 012 1-35 1-25 1-10

0-64 0-58 087 084 0-38

0-84 0-58 0-67 0-64 0-58

1-85 1-7% 1-50 1-40 1-30

1-85 1-7% 1-80 1-70 1-60

1-85 175 1.00 095 0-90

094 0-88 1.20 1-10 0-95

0-94 0-88 1.80 1.70 1-80

0-94 0-88 1-40 1-30 1-20

0-14 012 1.40 1.30 1-20

014 012 1.80 1.70 1-60

0-14 012 1-80 1-70 1-80

0-14 0-12 200 1.0 1-80

0-14 012 2:00 190 1-80

0-26 0-24 2.75 2-80 240

0-26 0-24 0-97 0-94 0-88

035 0-32 350 328 3-00

0-35 0-32 3-50 3-25 3-00

0-45 0-42 210 1.85 1.76

0-40 0.38 210 lgg 1-7g

’ 110 1- 0-9!

v o iR

BP82=8N748: 0-97 094 0-88 5.50 5.30 4.00

BP83=8N7483 110 1.05 0-85 BP199=38N74194 5-50 5-00 4-00

PRICE-MIX. Devices may he mived to qualify for juantity piices.
PRICES lor quantities in excesa of 500 pieces unved, on application.

Owing tu the ever increasing range of TTL 74 Series, pleasc check with vy for supplies
of any devices not listed above, as it i probably now in sfock. WARE 3442,

LINEAR I.C’s FULL SPEC. ROCK BOTTOM PRICES
" LOGIC DTL 930 Series 1.C’s
Beice Type Price
Type No. 24 25-89 100 up § No. | 24 23-99 100 up
BP 201C  HL201C 83p 58p 45p BPY3u 12p 1ilp 10p
BP701C SL701¢ BPO32 13p 12p 11p
e ol 83p 500 A4Sy pon; 13p 12p 1llp
702C-- SL702C 83p 50p 45p BP93S 13p 1%p 1lp
BP 702 72702 53p 45p 40p BP934 13p 12p 1lp
BP 709 72709 53p 45p 40p JBPA44 1o 1z ol
BP709P —pAT09C  58p 45p 40p B TO it e W
BP710- 72710 53p 45p 40p BPO48 25p 24p 22p
BP7I1- pAT7ll 58p 50p 45p BP951 85p 60p 55p
BPT41- 72741 76 60p  S0p | BPOUY o T
LA TOC pATOIC 43p 35p 27 | preeos 40p 38p 35p
TAA 263 70p 80p 55p BPYHO9T 40p 38p 35p
TAA 293 BPooas P p 35p
TAA 330 970p 239 70p Devicen may be ixed to yualify for quan
AA 3D 170p 158p 150p ity . price. Larger iuantity prices o
8.4:.8. EA 1000 £2-63 application. (DTL 430 8eriea.only.)
. ]
f ‘ MODEL ©hés GRI1S S010F
P X - =
hl Anode voltage (Vde) 170 oun 175 min o min
[} -, ‘ ~
- Cathode current (maA) 23 14 All - indigators
o ————— 0% 4+ Decimal
Numeral height (mm) 14 13 9 point: All side
e Ty 5 ; viewing uall
ube height (rim) 7 32 B data  for all
—J typed available
Tube diameter (nm) 19 13 12 wide | on request.
I.C. driver rec. BP4lor BP4l or BP47
1 141
Price each £1-70 2158 £1-90

NOW OPEN

BI-PAK’'S NEW COMPONENT SHOP

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

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

Practical Electronics
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-the lowest prices!

BI-PAK DO IT AGAIN!

50W pk 25W (RMS)
01% DISTORTION!

HI-Fi AUDIO AMPLIFIER:},{%
THE AL50 f

z z

%* Frequency Responuse 1IoHz 1o
100,000 141, ONLY
% Load 3,4, Ror 6 ohms 3.
% Distortion-—better than ¢-1v, at £ 25p eac"
Tktz. % Supply voltage 10-35 volts,
% Signal to noise ratio 8641 Y Overall nize #3mm x 1050 X 13nnn

Tailor made to the most stringent specifications using top quality compunents and
incorporating the latest solid state circuitry and ALBO was conceived to fill the need
for all your A.F. amplification needs. FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER MODULE

A PR i8 especially designed to power 2 of the ALJ® Amplifiers, up to 15 watt (r.uee.)
per channel. simultaneously. This module embodies the latest coliponents and
circuit techniques incorporating complete short circuit protection. With the addition
of the Maina Transformer MT80, the unit will provide outputa of up to 1:5 ampe at
35 volts, 8ize: 63mm x 103mmn x 30nin.

These units enable you to build Audio Systemn of the highest quality at a 1. therto
unobtainable price. Also ideal for many other applications including:—Disco
Systems, Public Address, Intercom nits, ete. Handbook available, 10p.

STABILISED POWER MODULE SPMB80 £2:95
TRANSFORMER BMT80 £1-95 p. & p. 25p

SPECIAL COMPLETE SET COMPRISING
2 AL50's, 1 SPMBO & | BMTB80. ONLY £11 FREE P. & P.

DTL AND TTL INTEGRATED CIRCUITS

Manufacturers’ “1all outs™ -out of spec. devices includiug functional units awdl
part function but classed as out of spec. from the manufacturers’ very rigid specifica-
tions. Tdeal for learning about 1.C'a and experimental work.

Pak No. Pak No.

U930 = 12 50p UIC948 80p
50p UIC951 50p
50p UIC961 50p
50p 1C9093 50p
50p UIC9094 50p

g 50p §0p

VICHS = X pA 940 50p 50p

V10946 = 12 x g1 946 50p 21-50

Paks cannot be aplit hut 25 Assorted Pieces (our mix) iy available an PAK 1'ICX9.
Bata Booklet available for the BP930 Series, PRICE 13p.

1000 I x T40pN 50p CIC46 = O x 7446N 50p UIC8I 5 x T48IN B80p
12 x 740IN 50p 11C47 X T447N 50p UIC82 X 7T482N 80p
) I2 x 7402N §0p UIC4H8 x 7448N 80p UICE3 x 7483N b0p
5 12 x 7303N 50p UICS0 2 x 7450N 50p 17ICBG X 7486N 50p
] E2 x T404N UICsH1 2 x 7431N 50p U1C90 x 7T490N 80p
) : [ x 7405N 2 x 7433N 80p VUICI1 x T491N 50p
VICI0 = (2 x T410N 2 x T434N 50p UIC92 x 7492N §0p
UICI3 = 8 x 7413N 12 x 7460N 50p UIC93 x 7493N 80p
UIC20 = 12 x 7T420N 8 x 7470N §0p UIC94 x 7494N 50p
UICH0 = 12 x T440N  50p 8 x 7472N 50p UICYS x 7495N 80p
UiCdl = 5 x T441AN50p 8 x T473N 50p UIC96 x 7496N 50p
"4 5 x T442N 50p R x 7474N §0p UIC121 x T4121N80p

X 744 50p 8 x T470N X x Asst'd
x 444N 50p 8 x 7476N T4's 21-50

X 7443N 50p 5 X 480N

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

-PANK

P.O. BOX 6, WARE- HERTS

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

Guaranteed Satisfaction or Money Back

723



BUILD 5 RADIO AND
ELECTRONIC PROJECTS
onvy £2-45

Amazing Radio Con-
struction sel! Become
a radio expert for
22-45. A comiplete
Honw Radio
Course. No ex-
perience needed.
Parts inclading
sitople instructions for
h design. Itustrated
stepy- h\ -step plans, all transistors,
lowlspeaker, personal phone, knobs, screws,
ete, all you need.  Presentation box 45p
extra ax illus. (if required) (parts available
separately) no soldering necessary.  Send
£2-45 4 20p p & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING
RELAXATRON

CUTS OU'T NOISE
POLLUTION

SOOTHES YOUR
NERV The

'
RELAXATRON I®
basically a pink noise
generator. Besides
being able tu niask out
extraneons unwanted i

v”i

sounds, it -has other
very interesting pro- ONLY
perties. I Your
WORK IN NOISY £2°75

OR DISTRACTING SU RI{()I \l)l\(“
YOU HAVE TROUBLE N
ING, IF YOU FEEL T
TO RELAX then fantastic
Relaxatron. Once used you will never want
to be without it— TAKFE IT ANYWHERE.
Usea standard PP3 batteries {current used
s0 amall that battery life is almost shelf-life).
CAN BE EASILY BUILT BY ANYOKNE OVER

12 YEARS OF AGE using our unique,
step-by-step, fully illustrated plans. No
soldering necessary. Al parta including
case, a pair of crystal phones, Coinponents
niuts, Screws, Wire, ete., no soldering.
Send only £2-75 4+ ip p. & p. (Parts

available separately.)

ELECTRONIC ORGAN
S - ONLY
= £3-25

Don't  eonfuse
with  ordinary
electric organs that
simply  blow  air
vver mouth-organ  type
reeds, elc. Fully tran-
sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fiftren separate keys span fwo
Sull octaves—play the “* Fellow Rose of Texas™,
play " Silent Night"', play ** Auld Lang Syne",
etr. ete.  You have the thrill and excitement
of building it together with the pleasure of
plaving a real. live, porlable electronic
organ.  NO PREVIQUS KNOWLEDGE OF
ELECTRONICE NEEDED, No soldering
necessary, simple as ABC to make. Anyone
orer nine years can build it eazily in one
short evening following the fully illusirated.
slep-by-atep, simple instructions. ONLY
£3-25 + 20p p & p for kit, including case,
nuts, screws, sithple instructions, ete. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for comeone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

ONLY
£4-95

FULLY
TRANSIS-

METAL
DETECTOR MODULE.
Ready built and tested—just plug in a PP3
battery and ‘phones aml it's working.
Put it in a case, screw a hamdle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT £20: EXTREME-
LY SENSITIVE—- PENETRATEX EARTH,

SAND, ROCK, WATER, ETC. EASILY
LOCATER (COINS, GOLD, SILVER,
JEWELLERY, HISTORICAL RELICH,

BURIED PIPES, ETC. 8o senaitive it will
detect certain objects buried SEVERAL FEET
BELOW GROUND: GIVER  CLEAR
SIGNAL ON ONE COIN! £4.85 4 30p carr.
ete.

Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND
CONVERTER onLy £2°85

Listen i to AIRLINES,
PRIVATE  PLANES, JET-
PLANES. Eavesdrop on exciting
«cross talk between pilots, ground
approack control, airport tower.
Hear for yourself the disciplined
voices hiding lenseness on talk
downs. Be with them when they
hn\e to take nerve ripping decisions in

emergencies—Tune into the international
distress  frequency. Covers the aircraft
frequency band inclwiing BEATHROW,

GATWICK, LUTON, RINGWAY, PREST-
WICK, ETC. ETC. CLEAR A8 A BELL. This
fantastic fully transistorised instrument ean
be built by anyone orer nine in under two
hours, No soldering neccssary. Fully
llustrated  simple instructions take you
atep-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 £2-85 + unp
P & p for kit including case, nuts, screws,
wire, ete. ete. (Parts available separately.)

SLEEPINDUCER
ONLY 3
£3:25

Do you wake
up iu the night
and cap’t get off to lleep againP Would you
like to be gently soothed off to satisfying sleep
every night? Then buill this ingenious
electronic sleep inducer. It even stopa by itself
50 you don't have to worry about it bring on all
night! The loudspeaker produces soothing
audio-frequeney  sounds, continuously re-
peated—but as time goes on the sound
gradnally becomes less and less—until they
eventually cease altogether, the effect it has
on people i amazingly very aimilar (o
hypnosis. Al transistor. No knowledge of
electronics or radio needed. Step-by-step
nstructions. Yo aoldering necesaary. Kit
includes case, nuts, wire, screws, etc. SEND
£3-25. 4+ 5p p & p. (Parts available
separately.)

CONCORD ELECTRONICS LTD. (PE9U), 12 Archer Street, London, W.I

FIND BURIED TREASURE!

Transistorised Treasure Locator

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

vbjecta—it signals exact
location with loud audible
sound (no  phones used)—
uses any transistor radio
which fits inside—no con-
nections  needed. FINDS
GOLD, SILVE COINS,
JEWELLERY, ARCHAEO-
LOGICAL PIE! ETC.

Extremely :nmlwr u‘tll
vignal presence of certain
objects buried several
feet below ground’
No  knowledge of
ONLY radio or  elec-

. tronics required.
‘2 85 Can be built with
ease in one shurt evening by anybody from
nine years of age upwards, with the clear,
easy-to-follow, step-by-step, fuily illustrated
instructions—uses standard PP3 battery.
No soldering necessary. Kit includes nuts,
screws, wire, ete. ONLY £2-85 4 25p p & .
{Sectional handle as illustrated 95p extra.)
Parts available <eparately. Made up looks
worth £15!

SHORTWAVE TRANSISTOR
=i

i
i ONLY £2-75

i Anyonefrowm 9 years
v o up T can follow the

o/ 1 step-by-vtep, easy
ax ABC, fully illus-
trated instructions. No

= . b A
soldering neceswary. 76 stations

logged on rod aerial in 30 mins—
Africa, USA, Switzerland, etc,
Experience thrille of world wide newa,
sport, music, ete. Eavesdrop on unusual
broadcasts. 1'ses PP3 battery. Size only
8in x 43in x 1}in. Only £2-75 4+ 20pp & p.
Kil inclides cabinet, serews, instructions.
ete. (Parts available separalely.)

Ruasia,

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

Al U.H.F. aerials

now ficted with

tilting bracket and 4

element reflector.

LOFT MOUNTING

ARRAYS
7 element £2-25. |l element
£2-75. 14 element £3-25,

i8 element £3-75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7element £3-25. || element
£3-75. 14 element £4-25. 18 element £4.75,
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT, 7 element £4,
11 element £4.50. 14 eclement £4.75. 18
element £5-25.

MAST MOUNTING arrays only 7 element
£2:25. 1 element £2.75. 14 element £3-25,
18 element £3.75. Complete assembly ir-
structions with every aerial. LOW LOSS
coaxial cable 9p yd,

KING TELEBOOSTERS from £3-75. 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, & P. on all
aerials 50p aces. I5p. W.0. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC (band I) Wall $/D £2. LOFT inverted
T £1-25. TERNAL 'H’ array only £3.
ITY (band 3) 5 element loft array £2.

7 element £3. COMBINED BBC-ITVY left
| +5 £2.75. 1 +7 £350. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3.75.

COMBINED U.H.F,-V_ H.F. aerials | +5+9 £4.
| +54t4 £4.50. 147414 £5. F.M. RADIO
loft S/D £1. 3 element £3-25. 4 element £3.50,
Standard coaxial plugs 9p. Coaxial cable 5p yd,
Qutlet box 30p, P. & P. all aerials 50p, accs. 30p.
C.W.0O. 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

THE RADIO SHOP

16 Cherry Lane, Bristol BSI 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for electronic
components and solid state devices

2 METRE CONVERTER KIT
9V Neg. earth feeding 28-30 MHz.
Consisting of: RF BFI180. Fet. mixer,
crystal osc. BF180and muitiplier BF180.
Complete with all components, in-
structions and aluminium box.
Not for beginners. £5, post paid.
2 METRE PRE-AMPLIFIER
Single F.ET. Pre-amp. neg. earth.
Gain app. 12 dB. Circuit, Instructions
and Components. All you need is a
tobacco tin. £1.20, post paid.
AIRCRAFT BAND CONVERTER
Circuit, Instructions and Components.
All you needisatobacco tin, £1-27, p.p.
TAPE RECORDER LEVEL
METERS
500//A, size lin - lin
LINEAR IC'S
1A 709 Op. amp. TOS or DIL

42p, P. & P. 5p.
Transistor Equivalent Book

44p, post paid.
Coil Design and Construction
Manual 34p, post paid.
Tested Transistor Circuits (1972)

44p, post paid.
World’s Short Wave, Medium
Wave, FM and TV Listing. 40p, p.p.
NUMICATORS
GNP-TAH, similar XN3, side reading
clear. Send Sp for data. With data,
75p plus 10p P. & P., 4 post free.
WE " STOCK “Weco" Television
Tubes. 1972 CATALOGUE, 5p, Post Free

2in. 85p, p.p.

[as 4-STATION lNTERCOM

Solve your communica-
tion problems with this
4-Station Transistor Intercom systern (1 master and

3 Subs), in de-luxe plastic calinets for desk or wall
mounting. Callftalic, listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and HHume. Operates
on one 9V battery. On/ofl switch. Volume control.
Complete with 3 connecting wires each H6ft. and
other accessories, P. & P. 40,
MAINS INTERCOM

No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear coinmunication.
Onfoff switch and \olume control with Jock system.
Price 212:40. P. & P. 53p cxtra.

IN_TEHCOM/ BABY ALARM

—— ,,. o
S \V /
Qe —— £3°35
Same as 4-dtation Intercomn {or two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with #6ft. connecting wire.
Battery 14p. P. & P. 25,

Tronsistor TELEPHONE AMPLIFIER
£2-99

Why not boost

B business  effi-
ciency with this mcredxbh De-Luxe Telephone Ampli-
fler, Take down long telephone messages or converse
without holding the handset. A useful oflice aid. On/
off switch. Volume control. Battery 14p extra, P. & P.
22p.  Full price refunded if not satisticd in 7 days.

WEST LONDON DIRECT 8UPPLIES (PE/1)

169 KENSINGTON HIGH STREET, LONDON, W.8
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DRILL CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-
mately 10 revs, to
maximum. Full power at
all speeds by fnger-tip
cootrol. Kit includes all
parts, case, everything and

full instructions. £1-50 plus
13p post and insurance.
Made up model also avail-

able, £22-25 plus 13p post and p.

MAINS OPERATED CONTACTOR
220/240V. 50 cycle solenoid

with laminated core so very

silent in operation. Closes 4

clrcuits each rated at 10 amps.

Extremely well made by a ¥
German Electrical Company. a
Overall size 2§ x 2 x 2in. g

£1-50 each. 10 for £13-50.

NEED A SPECIAL SWITCH?
Double Leal Contact.

VYery slight pressure cluses
SUin both contacte. 6p

each, 80p doz. Plastic push-
rod suitable for operating,
8p each, 45p doz.

AUTO-ELECTRIC CAR

AERIAL

with dashboard coutrol switeh -

fully extendabie to 40in or fully
retractable. Buitable for 12V positive

or negative earth. Supplied complete

with fitting Instructions and ready
wired dashboard switch, 2£5-78 plus =%
25p post and ins. e

MAINS TRANSISTOR POWER
PACK

Designed to operate trans nets and ampli-
flers, Adjustable output 6V, 9V, 12 volts for vp
to 500mA (class B wurking). Takes the place of
any of the following batteries: PP1, PP3, PP4,
PP6, PP7, PP9, and others. Kit comprises: niaing
transformer rectifler, smoothing and load reaistor
condensers and Instructions. Real snip at only
21 plus 18p postage.

MICRO SWITCH

5 amp changeover contacts, 9p

each. 21 doz. 15 amp Model
10p each or £1-05 doz.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—

3 pole, 3 way—4 pole,
pole, 4 way—3 pale, 4 way—2 pole
6 way—1 pole, 12 way. All at 20p
each, £1-80 for ten, your assortment.

MOTOR GENERATOR

Ex Admiralty—24 volt D.C. input—240V 50 c.
output. Admiralty rating 80 watt but we
tested this to 509, overload voltage regulated so
euitable to operate TV orinstrument. In case with
metal cover—controle on front include voltmeter.
Probably cost £200 each to make. Our price only
228 each plus carrlage. £2 up to 200 mlles, 24 np
to 400 miles.

FLEX CABLE SNIP
3-core heavy circular T.R.B. waterproot flex, ideal
for running down the garden to pool or shed.
1-5mm cores (3 amp). 100 yard coils £4-28 plue
carriage; 75p up to 200 miles; £1 300 miles;

£1-50 500 miles.
A

| NUMICATOR TUBES

For dlgital instruments, counters, timers,

| «locks, etc. Hl-vac XN.3. Price 99p each,
10 tor £9.

12 WAY SUB-MINIATURE

= MULTI-CORE CABLE

7-0078 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.

1} STACK INDUCTION MOTOR
Motor for ventilation and fans generally 78p
plus 25p P. & P

E LIGHT CELL
» \ Almost zero resistant in sun-
light incrcases to 10 K Ohms
~ i

in dark or dull light, epoxy
resin sealed. Size approx. lin dis. by }in thick.
Rated at 500 MW, wire ended. 48p with circuit.
Alno ORP12 light cell 45p.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector a8 the circuit in Practical
Wireless, August jssue. $2-96 plus
20p post and insurance.

BAKELITE
INSTRUMENT CASE
Bize approx. 6%in X 3lin X

2in deep with brass inserta in
four corners and bakelite plnel

MULLARD 1.,F. MODULE

This 18 a fully screened intermediate frequency module
for amplification and detection of f.m. aignals at
10:-7MHz and a.m. signals at 470kHz. The first stage
in used as an i.f. amplifier tor £.m. and a self-oscillating
mixer for a.m. operation, in conjunction with an
external oscillator coil. 68B8p each; 10 for £7.85.
‘With connection dig.

STANDARD WAFER SWITCHES

,@&E Standard size 1} wafer —silver-plated S-amp contact
standard 1° spindle 2" Jong —with locking washer and nut.

No. of Puley 2 ‘ly 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way
1 pole 40p 40p 4d0p 40p 40p 40p 40p 40p
2 poles 409 40p 40p 40p 40p 409 40» 70p 70p
3 poles 40p 40p 40p 40p 70p 70p 20p 96p 95p
4 poies 40p 40p 40p 7T0p 70p 770p 70p 2120 £1-20
5 poles 40p 40p 70p 70p ©O5p 085p 95p £1.45 21458
6 puoles 40p 70p 70p 70p 95p 96p 95p £1.70 21.70
7 poles 70p 70p 70p 95p £1.20 £1.20 21.20 £1.85 21.85
Npulen 70p 70p 70p 95p 21-20 £1-20 £1.20 £2-20 22-20
9 polen 70p 70p 9©5p 95p £1.45 £1.45 £1.45 £2.45 £2.45
10 poles 70p 70p 95p £1.20 £1.45 £1-45 £1-45 £2.70 £2-7)
11 poles 70p 95p 95p 21.20 £1.70 21-70 21.70 225 2288
12 poles 70p 95p 95p 21-20 2£1.70 2£1.70 21-70 £3-20 23:20

13 AMP TWIN GANG SOCKETS
Offered at levs than wholesaje price your
opportunity to  replace thuse dangerous
adaptors —brown bakelite flush mounting —

standard  fitting. Unswitched 20p each,
separately awitched 80p each. Heparately
switched and with neon onfoff indicators 45p
each. Less 109, ten ur more + 20p postage it

order under £5.

THIS MONTH’S SNIP
e most precious thing you have. Do
you waste it waiting for the soldering iron to heat up?
You can be soldering in a few secondn with the E.T.P.
HSoldering Gun which we ofter at a sapecially keen price.
Itis in fact this month’a snip. A well made lightweight
unit with flash lamp to illuminate the work. Has
100 watt double insulated mains Transtormer and is
huilt into a shockproof Therimo-plast ¢ case. Buitable
for 240 volt, 30 c.p.s. This comes complete with
5 apare tips and is offered at a special snip price £2-28, Y
plus 20p post and insurance,

CENTRIFUGAL FAN

Mains operated, turbo blower type. Pressed steel housing
contains motor and lmpeller. Motor iy 1/10th h.p. giving
considerable air flow but virtually no noise. Approx.
dimensions 10}in wide x 12ins dia. outlet juto trunking
104 x 4iin. £4:85 plus €] post and inaurance.

THERMOSTATWITH THERMOMETER
Made by Honeywell for normal air temperatures
40-80°F (5-25°C). This in a precision instrument
with a differential which can be adjusted to better than
1-5°F. A mercury switch breaka on temp. rine—the
awitch 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 windowns, thermometer above and
awitch setting scale helow — nize approx. 3-8in x 3-2in
x 1-4in deep—can he mouuted on conduit box or
= = directly on wall. Price £1-26 each gr ten for £11.25.
MULLARD AUDIO AMPLIFIER MODULE
Tres 4 transistors, and has an outpnt of 750mW inte
8 ohms speakers. Input suitable for cryntal mic. or pick-
up. 9 volt battery operated. Bize 2in long x 1}in wide X

lin high.
SPECIAL SNIP PRICE 80p each. 10 for £5-40.

DISTRIBUTION PANELS
Just what you need for work bench orlab.
4 x 13 amp socketr in metal box to take standard 13 amp fused plugs and
onfcff switch with neon warning light. Supplied complete with 7 feet of heavy
cable. Wired up ready to work, £2-28 less plug; £2:30 with mted 13 amp
plug; £2-85 with fitted 15 amp plug plus 23p P. & P. ‘_

- -

| HOUR MINUTE TIMER
Complete with control knob and calibrated .

Made by Smiths. 2
dial. This month’sspecial bargain at 30p. Usefulin the kitchen, \" v
oftice and dark-room, ete.
e ——7 ELECTRIC TIME SWITCH

Made by Smiths, these are AC mains operated. NOT
CLOCKWORK. Ideal for mounting on rack or shelf or
can be built into box with 13A socket. Two com-
pletely adjuatable time periods per 24 hours, 5A
changeover contacts will switch circuit on or off during
these periods. £2:80 post and ire. 23p. Additional
time contacts 50p pair.

3000 WATT IMMERSION HEATER

230-250 volts. Suitable all water tanks. 1linlong, normal hole fixing complete
with bakelite cover over This is & standard Immersion Heater
made by the famous Remploy Company. Price £1.60. Thermoatat 80p extra.
Post, ete. 20p.

50 MICRO AMP METER

MAINS OPERATED

tions.

8quare, panel mounting type, £2.
MAINS RELAY BARGAIN

SOLENOIDS B8pecial this month are
some single, double
b."d'l 77%—small and treble pole change-
ut  powerful lin over relays. Contacts
pull, approx. size rated at 15 amps.
é“)lpn x 1}in x1jin. Operating coil wound
N for 240V A.C. Good
Mode!400/1 Lin pull. British Make. Unused.
8ize 21in x 2o X 8ize approx. 1ljin X lin. Open
itin, 76p. conatruction.
Model TT10 1}in pull, size 3in x 2}in Bingle pole 25p each 10 for 42-28
x 2io, £1.80 plus 20p post andinsur. Treble pole 88p each 10 for £3-16

CAPACITOR DISCHARGE CAR
1GNITION
This system which

ELECTRONIC IGNITION has proved to be
ingl

We offer a kit of
parte as PW circuit #8:95 4+ 20p. De-luxe model
with prepared circuit boarde £8:95. When
ordering please state whether for positive or
negative syatems. Also available, ready made
ignition aystems for 6V vehicles. £5-25 plus 20p.

TRUVOX TAPE MECHANISMS
1f you have a Truvox Tape Recorder {we under-
stand these are not now being produced) you
may conslder it a8 good idea to purchase one of
these mechaniams whilst we have them. They
comprise the mniain mechanical and electrical
part, traosforiner—relay—asolenoide— flywheel—
rectifiera—transistors—and condensers, etc, A
few only. £4-80 each plus 65p carriage and
insurance.

CUADRAC. The latest thing m varisble power
control, Thin i & power thyristor with bailt-in
triggering cirenit, Requires only variable control
and condenser. We can offer the 400V § amp
model with eircuit at only £1-68.

22 POSITION SOLENOID OPERATED STUD
SWITCH

Mains operated, each current pulse to switch
molenoid moves awitch arm through one position
on to the next contact atud —current to release
rolenoid brings back switch arin to poaition ose.
Theae are ex-equipment but in gaod working

order.  Any not so would be replaced. Price 80p
each.
0-8 AMMETER
2iu square full vision for fush
mounting.  Moving iron instru-
wment. ldeal far charger. Price 80p
each. 10 for £5:40.

PAPST MOTORS

Est. 1/40th h.p. Made
forl17-120volt working,

but two of these work ¥
ideally togetber off our
atandard 240 volt main«. |
A really beautiful motor, ‘
extremely guiet runming

and reversible, 50
each. Postage, one 23p,
two 33p, 230V mudel £8.

PRESSURE SWITCH
Containing a 15 amp changeover
awitch operated by a diaphragm
which in turn in operated by air
pressure through s small metal
tube. The operating prensure in
adjustable but is set to operate in
approx. 10in of water. These are quite Jow
pressure devices and can in fact be operated
aimply by blowing into the inlet tube. Original
use waa for washing macbines to turn off water
when tub has reachedd correct letel but ne doubt
has many other applicationa,
75p each, 10 for £6-78.

PR

Tape Heads. Miniature xize, fromt 5~ W
depth {°, made (ur Truvex, eeparate heals for
record amil erase. 2 track 45p pair, 4 track 78p
pair.

LEVER SWITCH REF._HM.52/4
Thin is on the older pattern but “atill idesl for
intercom or simiilar. Pressing the lever down

perates 6 paira of cer ¢coutacts, p [}
the lever up operates 4 pairs of changeover
contacts. The switch is springloaded and normally
returns to the off or centre position. Rize approxi-
mately 1}in  long x 2}in deep x {in thick.
40p each.

5 PUSH BUTTON SWITCHES
Malns, suitable for sudio or R.F, Each awitch
rated at 250V 15 amps. lst (black push button)
closen 2 eircuita. 2nd (white push button) operates
one changeover. 3rd (white push button} operates
one changeover. 4th (white push button) opena
one circuit. Note: all depreased buttons remaln
down until cleared by the 5th (red button).
Further note:—It ia a relatively easy job to
alter the position of the tags thus making the
awlichen sult your circuit. Fitted with 3 white,
1 red and 1 black button. 30p each or 10 tor
22-70.

2 POSITION ROTARY MAINS
SWITCH

Rated 15 amp at 230V. 4 citcuits. Position A—all
circuits open. Position B—circuit 1 closed. Posi-
tion C—circuit ciosed. Position D.circuita2,3 & 4
closed. Posluon E—2 & 3circuitaclosed. Position
F—1, 2, 3 & 4 circuita closed. Position G—2 & 4
clrcuiu cloned. 15p each or 10 for 81.35.

EDGE CONNECTORS
32 way for 21.50 strip boards. Gold plated con-
tacts.  B80p each or 10 for §4-80.

VEROBOARD
Offcuts— 10 pieces.— 1—'15 & -2 matrix. All good
useful sizes. Total not less than 150 sq.ins. Very
useful for circuit building. Regular price value at
least 2. Price £1 the lot.

This is a very strong case suitabl
bouse instruments and speclal rigs, etc
Price 45p each.

20 Amp Isolatlion Switch—wIith neon indicator.
Neat surface mounting switch. Bize only 2§in x
2in % 1in—820p each. Ditto but without indlcator
lamp—10p.

Practical Electronics

Where postage Is not stated then orders
over £5 are post frce. Below £3 addt 20p.
Semi-conductors add Gp post. Over £1 post
free. 3.A.E. with enquiries please.
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HOME RADIO (Gomponents) Ltd.
Dept. PE, 234-240 London Road,
Mitcham CR4 3HD. 01-648 8422

When you think

of GOMPONENTS

think of

HOME RADIO (components) LTD.

Some things in life are just about inseparable—eggs and bacon, sausage and mash, Tweedle
Dum and Tweedie Dee! Think of one and you think of the other. That's how thousands of radio
and electronic enthusiasts think of Components and Home Radio Ltd. When they need the first
they automatically contact the second. They simply flip through their Home Radio Catalogue,
locate the items they need and telephone or post their order.

PDST -"“s It you have not yet experienced the simplicity and satisfaction of linking Components and Home
coupo" Radio, why not make a start now? First of all you'll need the catalogue . .. in its 315 pages are

5 listed more than 8,000 components, over 1,500 of them illustrated. Every copy contains 10 vouchers,
with your

each worth 5p when used as instructed.

cheque or The catalogue costs 70p including postage
p08tal order and packing. Drop usaline or usethe coupon
for 70p below. ) f_;i-hour
It would help us considerably if we shor!e
knew whether this was your first ervice.
Home Radio Components Catalogue. Rlng
If it is please place a tick in the box. 01-648 8422
U Enm ) 5SS e SR SN AY 6N S S S 6 5 )
0 This is my first H.R. Components Catalogue (] [] Ask for
| N ] details of
i O I our Credit
| 1 Account
I Address......... l Serticel
[ | HOME RADIO (Com i
ponents) LTD. The ori ,
] Dept. PE, 234-240 London Road, Mitcham CR4 3HD B o) eonice of T applies only to catalogues purchased

by customers in the U.K. and to BFPO add
T — ] CLLIEI,
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GUILTY PARTY

HE use of technical devices to invade the privacy

of the individual was one of the important matters
considered by the Committee on Privacy whose report
was presented to Parliament in July.

The devices in question are described in this report
as ‘falling into two well-defined categories: electronic
and optical extensions of the human senses. By way of
illustration the Report lists examples brought to the
Committee’s notice of devices for visual surveillunce
(optical instruments) and devices for aural surveillance
(audio, radio. and tape recording instruments).

Clearly, certain electronic devices for aural surveil-
lance are highly sophisticated examples of modern
microelectronic techniques and have been intentionally
designed for ready concealment. Other devices which
could be used for snooping purposes are commonplace
and are generally in use for entirely legitimate pur-
poses.  The Report recognises this fact. and rules out
the possibility of banning the use of such aural devices
by law. because all such devices would have some
legitimate use. The person who uses such devices for
unethical purposes is the reul guilty party. who must
be singled out for detection and be prosecuted.

The report makes two important recommendations
in this respect.

(1) That unlawful surveillance by surreptitious means
should be made a criminal offence.

(2) That it should be an offence for anyone to adver-
tise technical devices with reference to their aptness
for surreptitious surveillance.

Following from this second recommendation regard-
ing advertising, it would be logical to assume that it
would likewise become an offence to publish design
and constructional information relating to devices
specially intended for such surreptitious surveillance.
To such a proposal this magazine has no objection,
so far as devices intended avowedly for surreptitious
operations are concerned: P.E. has certainly never
countenanced the building of snooping or bugging
devices.

But again, caution is required. As anyone familiar
with electronics will appreciate, many harmless and
perfectly legitimate projects can be adapted for (or
simply put to) perverse uses. Electronics is no closed
book. Components are freely obtainable. The deter-
mined snooper will always find ways and means to
acquire devices or to modify existing equipment to
meet his disreputable needs. So a complete clamp-
down on the publication of all technical information
relating to designs potentially of value to a snooper is
quite as impractical as the banning of all commercial
devices that have some similar dangerous potentiality.

F.E.B.
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P.E. ELECTRONIC PIANO 733
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I
GENERATOR

THls article describes the construction and use of
a transistorised square wave generator for providing
four preset square wave frequencies selected to cover
the three pass bands in which the audio engineer is
most interested. This information enables the complete
frequency and transient response of audio amplifiers to
be determined by four simple measurements. The unit
1s completely portable. and self powered by two small
9V batteries.

CIRCUIT DESCRIPTION

From Fig. | it will be seen that the basic circuit is a
free running multivibrator producing the waveform
shown in Fig. 2. Resistor RS together with the “fine
frequency”™ control, VRI and R3 and the selected
capacitors on Sl. form the RC time constants which
govern the repetition rate of the output square wave.

Simplified formulae. which are sufficiently accurate for

practical purposes. give the time constant for ¢ and
R as
Time constant 1, =07CR
and 1, = 07 C R

The values of C and R have been seclected to give
the four required time constants. These are:

By
A.G.WHITTAKER

1. 10kHz t = 100us 3. 1kHz ¢t = 1ms
2. 5kHz ¢ 200us 4. 50Hz ¢ 20ms

There are selected by the two-pole 4-way wafer
switch, St.

Large values of C, the coupling capacitors, are needed
to provide the pulse duration necessary for the 50Hz
frequency. For this frequency the coupling capacitors
are 0-22uF. If the circuit is required to generate 20Hz
the coupling capacitors should be changed to 0-68,F.

Fine frequency adjustment is by VRI and VR2 is
the amplitude control with a two-pole switch attached.

The diodes clean up the waveform so that the wave
shape is square. or more accurately. rectangular. Fig. 3a
is a photograph of the 50Hz wave. Fig. 3b shows a
10kHz wave produced by the generator. Fig. 4 shows the
10kHz wave after it has been fed through a high fidelity
amplifier.

The trace was given by connecting an oscilloscope
across a 4 ohm resistive load shunted by a 1uF capacitor
on the output terminals of the amplifier.

ASSEMBLY

The component parts of the signal generator are
assembled on a piece of perforated or plain s.r.b.p.
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s2a! +IBY
— )
R2 VAt [Five Fmﬂ@u R4 RS R6 ,
10kn 50k 0290F 68Kk0 1010 47k !
|
ooise |
t— I_ﬁozl Sta 02
-r—l’OOZZ“F I——‘C‘3 S INGH4 9
R3 _I — o TR3 —_— 7

47kN. C4 0-001pF

A'A%

C10

TR TR2 8YS5]
R7
15k0
/T 1
/
yo3 i !
=+=N9i4 p !
¢ !
D1 R1 </ = ‘ uTPUT
N4 <350k VA2 —V———‘I: .
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TRI,2,3 BFYSI o s2b ov

Fig. 1. The complete circuit of the square wave generator, with band selection switch S1a and S1b
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EDGE
REPETITION RATE
(ONE CYCLE)

Fig. 2. The ideal square
wave showing the lead-
ing and trailing edges
and mark/space ratio

TRAILING
EDGE

sheet, measuring 4in by 2-5in. Fig. 5 shows the com-
ponent layout togsther with details of the switch wiring.

The complete assembly is mounted in a die-cast metal
box measuring 43in X 34in X 24}in (outside dimensions),
as shown in Fig. 6. The generator assembly board is
fixed inside the lid on three $in paxolin spacers. The
amplitude control and the pulse frequency selection
switch are fitted into the box as shown in the photo-
graph. The fine frequency control is on the side.

The output lead of the generator is brought, out through
a rubber grommet on the opposite end:; this is a 12in
length of screened cable with crocodile clip terminations.
The screen of the cable is connected to the metal box
at the generator end, as shown in Fig. 6. *

The unit is powered by two small 9V batteries con-
nected in series, to give 18 volts. Since the current con-
sumption is only between 4 and 6mA, PP3 style batteries
are suitable, although the generator will function on one
PP3 but the wave shape is better with the higher voltage.
The power.is switched on via a two-pole switch, which
is attached to the gain or amplitude control.

OUTPUT

The output amplitude control adjusts the signal level
suitable for the unit under test. The maximum amplitudc
is 8 volts psak to peak, and will be found to be con-
stant over the four spot frequencies. The waveform has
rise and fall times of Sus.

APPLICATIONS

Square wave or step signals are frequently used in the
production testing of audio equipment. The test engineer
can see by the waveform reproduced on an oscilloscope
screen, the following infarmation.

The frequency pass band of the amplifier over a very
wide range, depending upon how well the amplifier
reproduces the wave shape as compared with the original
input signal. A square wave comprises a fundamental
frequency plus a series of odd harmonic overtones,
i.. f, = fundamental, f, = third harmonic, f, = fifth

harmonic, f. = seventh harmonic and so on.

The squareness of the reproduced wave will depend
upon the capability of the amplifier to respond to a
wide pass band, and hence to the harmonic overtones.
Ac-restricted high frequency pass band will filter off the
higher harmonics resulting in a wave shape with slant-
ing sides, indicating an increase in the rise time, as
illustrated in Fig. 7.

Thus the rise time is related to f .,
quency in the square wave spectrum.

the highest fre-

L 1
is given by - —— ——
Smaxis / 2 X rise time
Since the rise time of this square wave generator is Sus,
will extend to
1

fmax = 157% 107

Fourier analysis of a square wave shows it to have a
continuous frequency spectrum extending from zero, or
the d.c. value, to a very high odd harmonic frequency
depending upon the steepness of the rise time.

fmax

= 100kHz
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‘
Fig. 3b. Oscillogram of the 10kHz waveform (timebase

50us)

Fig. 4. Oscillogram of the 10kHz waveform across a
4 ohm load across the output of an amplifier

.

-
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Fig. 5. Layout of components on plain s.r.b.p. sheet

The wave shape in Fig. 7 has been purposely drawn
with exaggerated sides to illustrate the rise and fall
times, but in a good square wave generator they should
be almost vertical. The rise time is the time taken for
the leading edge of the wave to rise from 10 per cent
to 90 per cent of its final steady value. The fall time
taken for the trailing edge to fall from 90 per cent to
10 pzr cent of its final steady value, as shown in the
sketch in Fig. 7.

Thus we may see that if the amplifier under test
increases the rise time, this is an indication of a limita-
tion in bandwidth response.

DISTORTION

Ideally the reproduced square wave as seen on a
good oscilloscope should consist of the top and bottom
horizontal lines only, the rise and fall times being so
rapid as to be almost invisible. Fig. 8 shows the various
distortions that may be introduced to the square wave
signal, together with the information obtained from the
wave forms shown.

The waveforms in Fig. 8 are observed by connecting
an oscilloscope to the output of the amplifier, across
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COMPONEN

Resistors
R1 150k!}
R2 10k{}
R3 47k!}
R4 68k!2
R5 10k!2
R6 4-7k!}
R7 15k!2)

Potentiometers
VR1 50k{) linear carbon
VR2 25k!} log. carbon with double
pole on-off switch S2

Capacitors
C1 0-22uF
C2 0-01uF
C3 0-0022F
C4 0-001uF
C5 0-22uF
C6 0-01uF
C7 0-0022uF
C8 0-001uF
C9 47.F elect. 25V
C10 100xF elect. 25V

Diodes
D1,2,3 1N914 (3 off)

Transistors
TR1, 2, 3 BFY51 or BC108 (3 off)

Switches
S1 2-bank, 2-pole, 4-way wafer
S2 2-pole, on-off (mounted on
VR2)

Miscellaneous
Die-cast box (see text)
Plain or perforated srbp sheet
Batteries 9V type PP3 (2 off)
Pointer knobs with skirts (3 off)
Battery connectors (2 off)




Fig. 6. Assembly of board and controls in the box

LEADING
EDGE TRALING
3
Fig. 7. Exaggerated 9"’4“\“' “““
waveform illustrating

rise time and fall time

of a square wave

Fig. 8. Approximate wave shape
distortions of a square wave with
the causes of distortion

:

(a) The ideal waveform from the
square wave generator into the
amplifier test

(b) High frequency attenuation.
The curvature in the wave shape
may be varied by manipulation of
the treble control

(c) Low frequency attenuation.
The.curvature may be varied by
manipulation of the bass control

(d) This wave shape is produced
by low frequency attenuation plus
a leading phase shift. Severe
forms of this produces differen-
tiation in waveform

(e) A lagging phase shift at low
frequencies produces this wave
shape

(f) A leading phase shift at low
frequencies produces this form

(g) Combined high frequency

attenuation and low frequency

phase shift produces a wave of

this form

(h) Ringing or overshoot. A
damped wave train oscillation,
caused by transient instability,
in the amplifier under test. This
is also an indication of poor
response to the attack or decay
of the signal (i.e. poor transient
response)

OSCILLATION

a fixed load resistor corresponding in value to the loud-
speaker impedance (see Fig. 9). This is usually shunted
by a 1u«F capacitor which may cause the amplifier to
oscillate if it has a tendency towards instability. ~

With the square wave generator connected to the input
terminals, the wave shape on the scope screen should
show no ringing. At frequencies of 1kHz and SkHz there
should be a good square wave shape with no rounded
corners, and it should be practically identical with the
input signal. At 10kHz, one may observe a slight round-
ing of the corners on the leading edge of the wave, but
there should be no overshoot or ringing.

SQUARE WAVE
GENERATOR

/
FINE
FREQUENCY
Fig. 9. Test set-up

Fig. 9 shows the test set-up for making the measure-
ments shown above. The controls should be set initially
in the flat position. The square wave generator gain
control should be adjusted so that the input signal does
not overload the input stages. Finally, set the amplifier
volume control to give the signal level at which it is
desired to make the square wave measurements. This
is usually the full rated undistorted output power of the
ampvlifier.

The square wave generator will cover three pass
bands. low frequency band 50Hz, middle range 1kHz,
‘high frequency 5kHz and 10kHz bands.

ON-OFF/ 4
AMPLITUDE

PULSE #

i n
for checking a REPETITION

audio amplifier

Practical Electronics  September 1972

%
-
0SCILLOSCOPE £
)
AMPLIFIER o
v/ b
N\ T
Bl J;
LOUDSPEAKER| e
L0AD Y &
oUTPUT RESISTOR j{o /j‘\. 9
: 20 (B! o
s <y
o ® o® pp ©
o on e
731




BY

TRAGEDY OF TD-1

The largest and most expensive
venture by ESRO (European Space
Research Organisation), the launch-
ing of the ultra-violet observatory
TD-1 has suffered an instrumental
failure which was quite unexpected.
The main recorder can now only
give real time data and therefore
limits the amount of total data to
14 per cent.

Only while the satellite is visible
to the ground station network can
data be recovered. In an attempt to
salvage as much data as possible
the ground network has been ex-
tended so that about 25 per cent of
the observations will be recovered.

The vehicle carried a back-up
recorder but this failed quite early
on in the mission due to an elec-
trical fault. It is doubly tragic that
this should have occurred because
the first full orbit results were
startlingly successful. Up till the time
of breakdown the amount of data
recovered was of great value and
extensive in its implications and the
team responsible for the collation
of data do not consider that the
mission is a loss.

The TD-I cost £8 million to
build and weighs about half a ton.
Up to the end of April one third
of the sky had been surveyed with
the highly sophisticated ultra-violet
telescope.

The principle object of this orbit-
ing ultra-violet observatory was to
study the young parts of the far out
universe. The distribution of the
young hot stars that radiate in the
ultra-violet region has been deter-
mined and a great deal added to
the knowledge of the chemical
structure, abundance and size of
these stars. Only from an observa-
tory in space is it possible to make
this investigation. The spacecraft
has a planned life of six months.

HYDE

FRANK W,
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PHOTOGRAPHS IN FAR
ULTRA VIOLET

On the return journey from the
Moon, the Apollo mission had some
scheduled extra-vehicular activities.
Part of this was devoted to taking
more than 200 photographs in far
ultra-violet light. These pictures are
of immense value to astronomers
because  hydrogen emits  very
strongly at a frequency of 1,216 ang-
stroms {the Lyman alpha region), it
is a valuable tool that can be used
in space but not from the ground.

Pictures of the state of the geo-
corona of the earth were particu-
larly interesting. The low density
hydrogen halo that surrounds the
earth was clearly visible and in
areas of the tropics the additional
ultra-violet radiation can be seen.
Another interesting feature of these
pictures was the presence of
auroral activity over the south pole.
In this case an immensely long
streamer was seen radiating from
the south magnetic pole.

A great achievement was the
photographing of the Large Magel-
lanic Cloud. This miniature galaxy
which is part of our own galactic
family is only 200,000 light years
from the solar system. In the pic-
tures large areas of hydrogen gas
in which bright spots are prominent,
indicate the formation of hot blue
stars radiating very strongly in the
far ultra-violet. Other bright areas
indicate the regions where concen-
trations of hydrogen precede the
birth of stars according to current
thinking. This is the kind of data
that will enable astronomers to
establish the relation of interstellar
distribution and the regions of star
birth.

SHUTTLE CRAFT
PROGRAMME UNDERWAY

The development phase in the
space shuttle project has now been
reached and the orbiter contract is
under way. Some doubts have been
expressed on the system chosen.
This is partly because there are a
number of unknowns to be con-
sidered.

Basically the orbiter will have a
solid fuel booster, an external tank
to be jettisoned and air breathing
engines. The development contracts
for these units will be given separ-
ately and the final models delivered
to the orbiter contractor.

The booster system envisages two
solid fuel rockets which are to be
mounted on the opposite sides of
the fuel tank which will be fitted to
the underside of the orbiter. On
lift-off the three engines of the
orbiter using liquid fuel will fire
simultaneously with the solid fuel
engines of the boosters.

Some seven million pounds of
thrust will be available and when
the combined vehicle reaches a
height of 25 miles (40km) the
boosters will be detached and
splash down in the ocean. These

are re-usable so are to be recovered
for repetitive use. The orbiter it-
self will continue on under its own
power and later jettison the fuel
tank.

If this system is to succeed then
there must be near 100 per cent
reliability. Thus back-up systems
will be important. The reliability of
the simple solid fuel rocket will con-
tribute to this end in a large
measure.  All the control systems
and ignition controls will have built-
in redundancy. Guidance control
and other essential systems will be
on board the orbiter itself. A great
deal of confidence is placed in X-
ray checking and strict quality con-
trol towards the standards required.

The re-usability of boosters has
not so far been tried in an opera-
tional mission, though the Minute-
man vehicles have had some testing.
They have been fired, refuelled and
then fired again. Structural testing
of the units will be set at a higher
standard after the first firing.
Another po'nt in favour of the solid
fuel booster is that ocean recovery
is easier and survival longer than
liquid fuel rockets.

Each booster is expected to be of
a high weight order around 100 tons
each. In the preliminary designs an
impact speed of about S50ft per
second was considered, but now it
is set at somewhere between
75/100ft per second. The descent
speed will be of the order of 1.000
miles per hour before the para-
chutes are deployed. Studies of
recovery systems have used from
three to nine parachutes. There
have been free fall tests of Tiran
boosters (unstressed for recovery)
which have survived and on exam-
ination found to be structurally
satisfactory.

RUSSIAN SPACECRAFT
STUDIES MARS

The temperature of Mars, the red
planet, has provided some interest-
ing data about the condition of its
surface and up to half a metre
below. There appear to be varia-
tions between the northern and
southern latitudes. The temperature
of minus 40°C in lower northern
areas, is much higher than the
southern part around latitude 60°,
where it falls to minus 70°C.

The Russian spacecraft Mars-3 is
fitted with a small radiotelescope
which operates on a frequency of
approximately 9GHz (3-4cm). 1t is
arranged in such a way that emis-
sion and polarisation of the radia-
tion can be determined. It has a
fixed aerial system of 60cm
diameter. It can establish the tem-
perature down to a depth of half a
metre.

Because the orbit of the probe is
elongated, 1,500km at perigee and
200,000km at apogee, observations
extent from latitude 60° south to
30° north.
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ELECTRONIC

Part 1 By A. J. Boothman B.Sc.

Authentic piano sounds from an
instrument a quarter ithe size of
a conventional pianoforte and at
a fraction of the cost.

It combines in ene insirument. ..

Y

@ SOFT AND SUSTA
1% 2 ¥ . I
@ VARIABLE ATTACK ANDE
@ BUILT-IN AMPLIFIER AND SPEZ
@ SOCKET FOR HEADPHONES
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SPECIFICATION . . .

Musical Compass
Five Octaves F to F — 61 notes

Frequency Compass

Fundamental Frequency Range — 43 Hz to
1.4 kHz approx.

Nominal Output Levels

External Amplifier
450 mV into 1 MQ
200 mV into 10 kQ
60 mV into 2 kQ
Headphone or external loudspeaker
2.5 Watts into 8Q2
Internal loudspeakers
Approximately 3 Watts

Mains Input
200-250 Volts 50 Watts

Sound Envelope (nominal times)

Attack Period 30 ms
Decay Period 300ms
Keyboard Sustain 3:5s

Pedal Sustain 3s

~

Tremolo Frequency Range
SHz-10Hz

Physical Dimensions and Weight

Case when packed 42in x 21in x 71.5in
Height of legs 24in
Weight 60 Ibs

Controls

Keyboard
1. Main Amplifier on/off Switch
2. Touch Control
3. Tremolo on/off Switch
4. Level Control
Foot Pedals
1. Sustain
2. Soft
Side Panels
1. Master Volume
2. Tremolo Rate
3. Tremolo Intensity
4. Mains on/off Switch

J

HY design an electronic piano rather than a
W small portable electronic organ? Here the
author must revert to personal prejudice, shared he
believes by many musicians, in that the organ has
a very dominant presence within any small (or
large) group and impresses on the sound an overall
characteristic tonal coloration which cannot be over-
come,

Perhaps a more universally acceptable point
would be that the percussive nature of the piano
cannot be reproduced in any reasonably priced
organ, and that this characteristic is extremely desire-
able in a large amount of modern popular music or
jazz.

THE ELECTRONIC PIANO IN THE HOME

The traditional piano is large for the average
modern home, and can be very restricting to furni-
ture disposition. In recent years, because of the
skilled techniques involved in the manufacture of
such a product, the piano has also become expensive.
The instrument described here can be built for a
material cost of approximately £100 and is con-
structed in such a way that in addition to occupy-
ing a fairly small space in normal operation, it can
actually be stored away, if necessary, within the
space of two average suitcases.

Two other features which offer a bonus are the
possibility of fitting a spare set of short legs for the
use of children, and the obvious advantage in
the use of head-phones for prolonged periods of
practice.

SYSTEM DESCRIPTION

Referring first to the block diagram of Fig. 1 it
can be seen that an output from the power supply
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unit is taken to the touch control which is mounted .
at the side of the keyboard. One of five possible
levels of attack is selected on this control which
determines the d.c. level applied to the common con-
nection side of the 61 switches operated by
the keyboard. When a note is depressed this voltage
is carried forward to the relevant envelope circuit
(p.c.b.s) and triggers the commencement of a tone
with the required degree of attack.

The decay characteristic is fixed for the period dur-
ing which the key is depressed, and will in fact
follow a similar pattern after the key is released
provided that the sustain pedal is operated.

The outputs from the 13 boards are fed to
a three stage pre-amplifier. Shunt modulator type
tremolo is also included on the pre-amplifier printed
circuit board. A high level output is available for
driving an external amplifier, and an internal power
amplifier drives small internal speakers, or external
loudspeakers or headphones.

MAIN P.C.B.s

The functions carried out by one of the 13 main
printed circuit boards (p.c.b.s) is shown in Fig. 2. The
first 12 boards each give five octave separated
outputs for pitches F to E, and the thirteenth board
is greatly reduced in component content as it only
has to provide one pitch (Top F).

The basic pitches are produced by Hartley oscil-
lators, followed by integrated bistable dividers. Out-
puts at frequencies f to f/16 are each fed to a
separate transistor which mixes the signal with a
fast attack, long decay envelope. Each mixer is
followed by a tone forming circuit, and the five
notes are then fed to a single stage amplifier which
boosts the output from the board.
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Fig. 1.1. Block diagram of electronic piano

Soft and sustain pedals are linked to the ampli-
fier gain and the envelope circuits respectively.

KEYBOARD CONTROLS

Four keyboard controls are available to the
pianist. The internal amplifier and tremolo circuit
have simple on/off switches, whilst the touch con-
trol gives five optional degrees of attack, and the
level control gives five alternative levels of volume.
All knobs were chosen for quick flip operation
whilst playing the instrument.

PHYSICAL DESCRIPTION

The piano is contained in a wooden case 42in X
21in X 7-5in which includes a dual purposc lid
acting as both the music stand, and the container for
the legs during transport.

The keyboard is fixed to its own wooden sub-
frame, complete with gold plated switch contacts
and interwiring. The switches corresponding to each
of the five octave keys of each pitch are wired to a
single 6-way connector strip, which includes a ter-
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minal for the sustain connection. The connector
strips are positioned such that each length lines up
with the corresponding pitch board.

The 13 main printed circuit boards which
hold the bulk of the electronic components are
easily removed for test or repair purposes, along
with the pre-amplifier and tremolo units. A control
panel on the end of the instrument has the master
volume, tremolo controls, and external amplifier
output socket. The box containing the p.c.b.s can be
removed from the piano independent of the key-
board subframe assembly.

The power supply unit is a separate sub-assembly
within the main box, as is the internal power ampli-
fier which is mounted along with the internal
speakers on the front panel immeditely above the
keyboard. This front panel can also be removed as
a separate independent unit, thus completing the
modular construction format.

The pedals are separate units which plug into the
base of the piano, and are transported in the special
accessory compartment which is also designed to
accommodate the power lead.

735



DIVIDERS
o 2
é ) LOGIC
SUPPLY
REGULATOR
OSCILLATOR - 2 312 - A2 - =2
ty %Y %Y U | A |
1 2 s - =
, ’ ’ l p— oecourLInG
MIXER MIXER MIXER MIXER MIXER
1 — ——1 rﬂ |
|
A Y A A Y A y A
PITCH
TONE TONE TONE TONE TONE AMPLIFIER
ccT crT cer ccT ceT
ENVELOPE ENVELOPE ENVELOPE ENVELOPE ENVELOPE
SHAPER SHAPER SHAPER SHAPER SHAPER
i A A A A l J)
\O o o (o}
SUSTAIN - =~ QUTPUT TO -+
KEYBOARD INPUTS PREAMPLIFIER  oorors oy
INPUT

Fig. 1.2. Block diagram of pitch p.c.b.

-

Quantity\

BULK Capacitors
0-05uF polyester 125V 18
COMPONENT LIST e :
0-2uF polyester 125V 45
. 3
To take advantage of any concessions offered by ?:;F gl(;l():/ﬁster 112\\; 12
retailers for bulk purchases we include the follow- 5uF  elect. 15V 62
ing list which covers the majority of components 10uF  elect. 15V 64
used in the piano. 100uF elect. 6-4V 25
.Indi\{idule component lists will appear as usual 100uF elect. 15V 29
with circuit diagrams as they occur. Diodes Quantity
Resistors Quantity 25170 (Ferranti) 350
682 15 or any silicon planar diodes of
27042 80 20V P.LLV.
39002 14 KS 047A 4.7V 400mW zener diodes 14
TS 95 Transistors Quantity
1-8k(2 95 ZTX300 110
ggtg 1;8 Integrated Circuits Quantity
) ZNT7474E 24
10k2 160 .
27kQ 135 Miscellaneous
56k 145 SEl Feralex pot core VF723/739/P 13
100k 20 SE| Bobbin MM733A 13
560kQ 18 SEl Assembly MM773 13
820k 130 Main printed circuit boards 13
All 5% % watt carbon The pot core assemblies and p.c.b.s can be
2700 12 obtained from Clef Products (Electronic Division),
5% 2:5 watt wirewound Yew Tree Lane, Poynton, Stockport, Cheshire. )
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COMPONENT PURCHASES

In a project of this nature it is essential that all
camponents should be easily available, a fact which
has been checked with some care. The cost sug-
gested earlier assumes that all items are purchased
from current advertisers within this magazine, with
additional addresses given where necessary. The
component content can be roughly broken down
into the following three cost groups, and this should
assist in the planning of the expenditure throughout
the period of the project. These are.

1. Semiconductors, resistors and capacitors £40

2. Hardware (pot core assemblies, switches,

p.cbs) .. .. .. . .. £40

3. Keyboard and switch contacts .. .. £20
Sources for the first two groups are well covered
in the various parts lists which will be given during
the project, but some general comments are made
here on keyboard suppliers.

KEYBOARDS

Three keyboards have been investigated by the
author, two of which were versions of the Morelli
(Italian) keyboard, and the third of which was a
Swedish keyboard. All keyboards as supplied were
C-C and this therefore required modification work
which was in fact carried out on one Italian and one
Swedish board. Suppliers of both keyboards have
stated that F-F boards could be supplied to order
on a delivery of about six weeks, but details of the
modifications are given later in case any constructor
has easy access to a C-C board or prefers to buy
from stock.

MORELLI A

The prototype piano has a Morelli A keyboard
which can be obtained from Elvins Electronic Musi-
cal Instruments. It is characterised by a simple
metal frame without end fixing points and without
any form of mounting hinge. It is easy to modify
to F-F by cutting the frame in order to remove the
bottom C-E section which is then attached to the
top end of the board.

MORELL! B

This is the version of the ltalian board submitted
by Harmonics Limited, and is characterised by metal
end fixing points and a rear hinge. Harmonics have
stated that they will be able to supply an F-F board
with the same mechanical outline, and this should
prove a very convenient unit. The author has not
actually attempted to modify the C-C version of this
particular board but it should be possible to handle
it in the same way as above. Later mechanical
details will give method of mounting this keyboard.

SWEDISH KEYBOARD

A Swedish keyboard is supplied by Kimber-Allen
and is notably lighter in weight than the other two
boards. The author has successfully modified it to
F-F. Again, details for doing this will be given later.
Kimber-Allen have also stated that they will be able
to supply F-F boards to order. The keybourd is
slightly longer than the two [Italian boards, but is
easily accommodated within the console area.

lll

\_

The Morelli

B keyboard

T

- P10 SU: S . (ES-

The Swedish keyboard with the lower C-E section
removed prior to modification to an F-F keyboard

J
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The keyswitch assembly for the Morelli A key-
board is manufactured by Clef Products. This switch
assembly s suitable for all the aforementioned key-
boards.

OTHER KEYBOARDS

The mechanical design of the piuno is very simple
and it should be possible to accommodate virtually
any keyboard. The choice of F-F is buased on a
musical evaluation of the requirements of this sort

Accessory

13 Pitch PC Bs
Al

of instrument, and whilst it would make no
difference to the electronics to cover C-C (except in
the choice of tuning capacitors) the author very
strongly recommends that F-F be considered us
essential to the character of the instrument.

Next month, constructional details for the
p.s.u. will be given together with pre-ampli-
fier and tremolo circuitry and assembly

Pre-amplitier

Compartment
\ f Sustain and soft pedal sockets

\ and Tremolo

Tremolo and
| Volume Controls
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on/otf . i &7 2 J . % l i |8 PG on/ott
Touch _I J l VB Level
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Internal Loudspeakers {LS1 LS2)

Details of interior of electronic piano

Underside view of Clef keyswitch assembly

KEYBOARD SUPPLIERS

Elvins Electronic Musical Instrumenis
8 Putney Bridge Road, London S.W.18.

Harmonics (Bromley) Ltd.
Clarion Works, Napier Road, Bromley, Kent.

Kimber-Allen Ltd.

Broomfield Works, London Road, Swanley,
Kent BR8 8DF.

KEYSWITCH ASSEMBLY SUPPLIER

Clef Products (Electronics Division)
Yew Tree Lane, Poynton, Stockport, Cheshire.
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Youcan make any of these just wellas we can.
And save yourself money into the bargain.

We at Heathkit do all the
denkey-work — the restis up
to you. If you're handy with a
soldering iron, 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 S
you take the - f[ g
plunge. L gy /

Just think - o f in &
what you could e
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 g

could make —_—el
Wt - —

yourself an
[B-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. [deal
for beginners.

Andif 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

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 shiowrooms — 233 Tottenham
Court Road, London W.1
(open 9-6, six days a week), and
17-13 St. Martin's House,

Bull Ring, Birmingham (open
Tues-Sat, 9-6).

Like we said, you can make
therr all as well as we can. Butif,
by any remote chance, you do
manage to go wrong with your
assembly, we'll put you right
again. Infact, that's a firm
guarantee.

You simply can't fail.

Want to know more ?

Mail the coupon for our free
catalogue — it's packed with
Heathkit goodies

Address

HEATH (Gloucester) Ltd., Gloucester GL2 6EE.
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK
BEDFORD

RESISTORS

4W Iskra high stability carbon fil y low i pl construction.

+W Mullard CR25 carbon ﬁlm—very small body uxe 75 x 25Smm.

2% ELECTROSIL TRS

Power Values Price
watts Tolerance Range available 1-99 100 4

4 5% 470-22M0 E24 Ip 0-8p
t 10% 3-3Mn-10Mn EI2 Ip 08p
+ 2%, ion-1Mn E24 35p 3p
+ 10% lo- 390 EI2 Ip 0-8p
s YA 470-1M0 Ei2 Ip 0-8p
4 10% lo-100 EI2 6p 5-5p

Quancity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 470 to IMQ.

E12 pack 325 resistors £2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS

Carbon track 5k to 2MQ, log or linear (log W, lin +W).

Single, 12p. Dual gang (uereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to SMN. Horizontal or vertical P.C.

mounting (0-] murnx)

Sub-miniature 0-1W, 5p each. Miniature 0-25W, 6p each.

TRANSISTORS

ACI07 1Sp | BCIOB 10p | BFYSI 22p | OCP7I 40p | 2N3703 12p

ACI26 12p BCIO9 10p  BFYS2 21p ORPI2 50p 2N3704 13p

ACI27 12p | BCI47 10p | B5Y 56 32p | 2N2369 I16p | 2N3705 i2p

ACI28 12p | BCI48 13p | OC26 45p | 2N2646 60p | 2N3706 ilp

ACI131 I1p | BCI49 13p | OC28 45p | 2N2926R 9p | 2N3707 ilp

ACI32 12p | BCIS? I3p | OC35 45p | 2N292609p | 2N3708 10p

ADI40 50p | BCISE 13p | OC42 2p | 2N2926V 9 | 2N3709 Iip

ADI61 33p | BCIS9 i3p | OC44  12p | 2N2926G 2N3710 1p

ADI62 36p | BDI3l 75p | OC4as 12p | 10p | 2N37H1 )lp

AFIl4 20p | BDI32 750 | OC70 12p | 2N3054 58p | 2N4062 12p

AFI1S 200 | BFI79 320 | &C7 2 | IN30S5 805 | ZTX302 ISp

AFII6 20p = BFI8I 25p P

AFI17 20p | BFI94 15p | OC72 12p | IN3442 ZTX500 16p

AFiig 38p | BFI9S 15p | OCBl 12p | 140p | ZTX503 l6p

BCIO7 10p | BFYS0 22p = OC82D 12p | 2N3702 13p | 40362 S58p

ZENER DIODES LINEAR i.C.'s (D I.L)  DIL Socket 14

400mWY 5% 3-3V to 30V, I5p. 709 50p 741, 50 and 16 pin. 16p

710 30p 748, 50

DIODES

RECTIFIER SIGNAL

BY{27 1250V 1A 12p OA8S e

BZVIOQ 800V 6A 15p QA% Sp

BZYI13 200V 6A 20p OA9I Sp

IN4001 50V 1A TP OA202 Tp

IN4004 400V 1A 8p IN4{48 Sp

IN4007 1000V 1A 12p BAII4 8p

BRUSHED ALUMINIUM PANELS

12in x 6in =25p; 12in x 2{in = 10p; %in x 2in = 7p.

SLIDER POTENTIOMETERS

86m x 16mm, length of track 59mm

SINGLE IOkn 15kn 50k0, 100k0), log or lin 40p

DUAL GANG 10kn + IOkn etc, Iog or lin 60p

Knob for above 12p

FRONT PANEL 65p

20 gauge panel 12in 4in with slots cut for use with slider pots.

Grey or matt black finish, complete with fixings for 4 pots.

C.W.O, PLEASE. POST AND PACKING
PLEASE ADD i10p TO ORDERS UNDER (2,

Catalogue which contains data sheets for most of the
components listed will be sent free on reguest.
tOp stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, OOOIS‘.LF 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-0068uF, 0-0|uF,
8-3;5‘&,'?-022‘&, 0:033uF, 3p. 0-047uF, 0-068uF, 0-1uF, 4p, 0-1SuF, 6p. 022uF, 7{p,
334l P:

160V: 0-01 uF, OOISuF 0022;.1F 0:033u:F, 0-047uF, 0-068
0-22uF, Sp. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, 1lp. -0yl

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-O1uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068,F,
3ip. O-1uF, 4p. O-15uF, OlluF Sp. 0-33uF, 6}p. 0-47uF, 8p. 0-68uF, lip. 1-OuF, 13p.
1-SuF, 20p. 2-2uF, 24p.

uF 3; 0-1;:F 3¢p. O-15uF 44p.

MYLAR FILM CAPACITORS 100V
0-001:F, 0-002uF, 0-00SuF, 0-01uF, 0-02uF,
2ip, 0-04uF, 0-05uF, 0-068uF, 0-1uF, 3ip.

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

ELECTROLYTIC CAPACITORS _MULLARD C426 SERIES

(uF/V) 10/2:S, 40/2'5, 80/2-5S, 160/2'5, 320/2:5, 500/2°5, 8/4, 32/4, 64/4, I25/4 2 0/4
400/4, 6-4/6-4, 25/6:4, 50/6-4, 100/6°4, 200/64 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/10,

200/10, 2-5/16, 10/16, 20[|6 40/16, 80/16, 125/16, 1-6/25, 64/25, 12-5/25, 25/25 50/25,

80/25, 1/40, 4/40, B/40, 16/40, 32/40, 50/40, 0-64/64, 25/64 5/64, 1064, 20/64, 32/64.

MULLARD C437 SERIES

100/40, 160/25, 250/16, 400/10, 640/6-4, 800/4, 1000/2:S, 9p. 100/64, 160/40, 250/25,
400/16, 640/l0 1250/4, 1000/6:4, 1600/2-5, 12p. 160/64, 250/40, 400/2'5, 640/16,
2000/4, 1000/10, 1600/6-4, 2500/2 5, 15p. 250/64 400/40 640/25, 3200/4, 1000/16,
1600/10, 2500/6-4, 4000/2. 5 18p.
ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each.
(uF/v): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD JACK PLUGS AND SOCKETS
01 Q15 tandard screened 18p 2-5mm insulaced 8p
24 x 3% 12p lép Standard insulated 12p  3:5mm insulated 8p
24 x§ 24p 24p tereo screened 35p 3-5mm screened 13p
33 x 3% 24p 24p | Scandard socket 15Sp  2-5mm socket 8p
3} x5 27p 27p tereo socket 18p 3-Smm socket ep
17 x 2} 75p 57ip
17 x3} 100p  78p | D.LN. PLUGS AND SOCKETS
17 XS (plain) — 82p |2 pin, 3 pin, S pin 180° S pin 240°, 6 pin
17 x3% {plain) — 60p | Plug I2p. Socket Bp.
’ x 2% (plain)  — 42p | 4 way screened cable, I5p/mecre.
x5 (plain) = f2p | 6 way screened cable 22p/metre.
x 3% (plain) fip
Pm insercion tool Slp 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery.
THERMISTORS
VAI0S55 15p; VA10665 15p; VAIO77 1Sp; RS3 £1.35,
COMPACT CASSETTES—’N PLASTIC LIBRARY BOX
C90 635p CI20 85p
LARGE (CAN) ELECTROLYTICS
1600uF 64V T4p 3200uF 16V 50p
2500uF 40V T4p 4500uF |6V 50p
2500uF SO0V 58p 4500uF 25V £1-68
2500uF 64V 80p S000uF S0V £110
2800uF 100V £3.00
HIGH VOLTAGE TUBULAR CAPACITORS—I 000 VOLT
0l uF 10p 47uF 0-22uF 20p
0 022uF llp 0 |[1F Ilp 0-47uF 22p

POLYSTYRENE CAPACITORS 160V 2%,
10pF to 1,000pF E12 Series Values 4p each.

C.T. ELECTRONICS

are holding an |

ELECTRONIC JUMBLE SALE |

TO MARK THE OPENING OF THEIR

SURPLUS ELECTRONICS WAREHOUSE |

20-24 BEAUMONT ROAD, LONDON, W .4 (Ist floor)

on Saturday, 2nd September
10 a.m.—6 p.m.
PUBLIC AND TRADE WELCOME

Thousands of bargains at ridiculous prices; oscilloscopes, oscillators,
test meters, resistors, capacitors, components, etc., etc.

All enquiries: C.T. ELECTRONICS, 267, ACTON LANE,

LONDON, W.4 01-994 6275

REED COILS REED SWITCHES
3, 6,9, 12, 24V Miniature 27p Large range of many sizes, types
Small 27p and manufacture
Standard 34p Popular types:
E Small nfo 1G for 50p
A Miniature n/o 24p each
P. & P. 7p on all orders. B Standard ¢/o 40p each

REED RELAYS

Many versions available, popular

REED PUSH BUTTON

SWITCHES types: 3, 6, 9, 12, 24V

Momentary Action M.mature I/A normally open 56p
| contace £1:00 Small 2/E | contact 36p
2 contacts £1-25 2/EE 2 contacts 44p
IHuminated | contact £1:30 2/EEE 3 contacts 52p
Illuminated 2 contacts £1'55  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. 14
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PLASTIC PLANAR

RS

TRANSIST

S

4

This article outlines the planar epitaxial process, and describes in detail the construction
and assembly of one well known type of plastics encapsulated silicon transistor manu-

factured by Ferranti Ltd.

o e %

silicon semiconductors can operate at higher
temperatures, have much lower leakage current
figures and are much less affected by temperature
changes.

The mass production of silicon semiconductors is
made possible by a very sophisticated modern tech-
nology involving advanced photographic and chemi-
cal laboratory techniques, coupled with the use of
high precision handling equipment and automatically
controlled assembly machines. Many of the proces-
sing steps must take place in ultra-clean rooms with
strictly controlled temperature and humidity levels.

The silicon used has an impurity content of less
than ten parts in a thousand million and the chemi-
cals and gasses used in processing are of high purity
analytical laboratory standard. De-ionised water is
used for the many washing operations which take
place between processes.

PLANAR EPITAXIAL PROCESS

Most modern, high quality, silicon transistors, are
manufactured by the planar epitaxial process. This
process will be described briefly, followed by a
description of the construction and assembly of one
particular style called E-Line transistors, in plastics
packages by the Ferranti Company.

The development of the planar process has
made it possible to create thousands of tran-
sistors simultaneously on a thin slice of silicon.
Planar transistors are extremely reliable and have
very stable characteristics. They can be manu-
factured with operating frequencies of well over
2GHz.

An important feature of the planar process
is that the surface of the processed slice is covered
by a layer of oxide, which protects the devices from
contamination by moisture and impurities that may
be encountered. This inherent protection is of great
value both prior to and after the encapsulation
process.

The planar epitaxial process is a modified form of
the basic planar process. It was developed in order
to manufacture transistors with high collector break-
down voltages and low saturation voltages. These
apparently conflicting requirements are satisfied by
means of a very thin high resistivity epitaxial layer,
in which the emitter, base and collector regions are
formed.

The thin, high resistivity collector layer gives the
required high collector breakdown voltage charac-
teristics. By making the substrate of low resistivity

COMPARED with their germanium counterparts,
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By F. BRIERLEY

METALLIZED METALLIZED METAL HEADER AND
Eg.lg_}'g% BASE CONTACT OXIDE  COLLECTOR CONTACT

N TYPE

EPITAXIAL LAYER EMITTER

Fig. 1. Sectional view of a silicon planar
epitaxial transistor chip

silicon, the overall collector resistance is Kkept
low and thus the transistor saturation voltage is also
low. '

The sketch (Fig. 1) shows, in simplified form, a
sectional view through a planar epitaxial npn tran-
sistor; note how the junctions are protected by an
oxide layer. The base and emitter contacts are made
to metallised areas on the top of the silicon chip, the
collector connection is usually taken from the under-
side of the chip via the metal header and the N+
low resistivity substrate.

PULLING THE CRYSTAL

A principal route of manufacture begins with the
pulling of a monocrystalline bar of silicon from
refined polycrystalline silicon of known resistivity.
Fig. 2 shows a crystal pulling furnace. The poly-
crystailine silicon, together with closely controlled
amounts of boron, phosphorous or arsenic dopants,
is loaded into a graphite crucible which is enclosed
within a quattz chamber. Boron is used for p-type
characteristics, arsenic and phosphorous for n-type.

The electrical resistivity of the crystal is determined
by the quantity of dopant added. Heavily doped sili-
con exhibits low resistivity and is known as “N+"
or “P 4" according to the nature of the dopant.

A flow of inert gas is passed through the quartz
chamber while the silicon is heated by an r.f.
generator When the silicon has melted, a seed of
monocrystalline silicon is lowered to the surface
of the molten silicon. The temperature of the melt
is then reduced to a value just above the melting
point of silicon so that, as heat flows from the meit
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to the cooler seed crystal, the silicon in the immediate
neighbourhood solidifies on to the seed crystal. The
seed crystal is rotated and slowly withdrawn from
the melt. The silicon atoms orientate themselves into
the same crystal lattice pattern as the seed and thus
i continuous single crystal is “pulled” from the melt.

Crystal diameter is governed by the temperature of
the melt and by the rate of pulling. both these factors
must be controlled very precisely. In the early days
of semiconductor manufacture. one-inch diameter
crystals were considered large; now. diameters of
two inches are quite usual and crystals of three or
even four inches in diameter are not rare.

The bars of monocrystalline silicon are sawn into
slices and then lapped. etched und polished to obtain
an optically flat surface (see Figs. 3 and 4). The
polished slices. now around 0-0lin thick. are cleaned
in readiness for epitaxial deposition.

EPITAXY

In the epitaxial process, a layer of silicon of high
resistivity. and with the same orientation as the slice.
is grown onto the low resistivity substrate. The slices
are pluced in a treated graphite carrier in a quartz
tube and are heated to approximately 1,200 C by un
r.f. heating coil.

High purity hydrogen, to which silicon tetra-
chloride and a p or n dopunt have been added. is
passed over them and a thin Jayer of silicon L2rows
onto the slices by vapour phase deposition. An
automatic system controls gas and vapour flow rates
and time of deposition. The resistivity and depth of
the epitaxial layer are checked before slices ure

Fig. 2. A crystal pulling furnace
—

; B - .'

passed to the next production stage. It is into this
epitaxial layer that the junctions upon which the
operation of the device depends, will be diffused.

OXIDATION AND PHOTOLITHOGRAPHY

After epitaxy. the cleaned and tested slices receive
4 protective oxide coating in an oxidising furnace
and are then cleaned again in preparation for a
series  of photographic and chemical processes,
known collectively as photolithography, by which a
number of musks are used to define areas of the
protective oxide which are to be etched away, in
order to allow subsequent diffusion or metallising
processes to take place.

The masks are derived from original master draw-
mgs with a scale of 250 times full size. Working in
ultra clean conditions. a high resolution camera pro-
duces a reduced copy, ten times full size. A step and
repeat camera, working at a reduction of 10-1. is
then used to make a master photographic plate on
which a full size image of the mask is repeuated
several thousand times across the plute, over an area

Fig. 3. A crystal sawing machine

|
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Fig. 4. Slice polishing machine




Fig. 5. Mask alignment

equivalent to the useful area of the silicon slice. The
camera stepping accuracy is one quarter of a micron
and four masks are generated simultaneously.

From the master plates, working masks are
made by contact printing. The hazards to be
contended with during mask making include,
faults in photographic plates, accidental dam-
age occurring in contact printing, and foreign
bodies settling on the plates during processing. Emul-
sion type working mask plates have a relatively short
life. necessitating regular inspection and frequent
renewal in order to preserve a high yield of good
devices. Chrome plates, introduced more recently,
have a longer working life.

NUMBER OF MASKS

The number of different masks required for a
particular transistor design depends upon the design
complexity: for a relatively simple device, there may
be one mask for the base, one for the emitter and
one for the area to be metallised. Other designs may
require five, or more, different masks.

Assuming that three masks are to be used, the
cleaned, oxide covered slices are coated with a
measured quantity of photo-resist emulsion which is
distributed evenly over the slice by a centrifuging
operation. Coated slice and the base mask are
brought together in the alignment machines (Fig. 5)
and a controlled exposure is made under ultra-violet
light. The slice is then developed and the photo-
resist coating is dissolved away from the unexposed
areas. An acid etch then removes the exposed oxide.

BASE DIFFUSION

After cleaning. the slice is ready for the base dif-
fusion. This process takes place in a diffusion fur-
nace, at a temperature in the range 1.000 to 1,280°C,
where the slices are exposed to an atmosphere of
p or n doped nitrogen. The dopant diffuses into the
silicon epitaxial layer, through the etched areas, to
form the required collector/base junction.

Coincidentally with this, an oxide layer is formed
over the silicon. The slices are then coated again
with photo resist and the next masking operation
takes place.

The development, etching and diffusion processes.
which follow the second masking operation, form
the base/emitter junction and a further oxide layer.
The characteristics of the diffused junctions can be
determined precisely by control of the processing
conditions.

The oxide is etched away from defined regions in
thz base and emitter areas to permit contact to be
made. A thin film of aluminium is then evaporated
over the slice, making contact with the base and
emitter: the unwanted areas of the aluminium are
then etched away.

Each successive mask must be aligned very
accurately with the pattern made on the slice by
the previous mask and the alignment machines are
capable of working to a tolerance of one micron in
pattern position.

These processes take place in air-conditioned clean
rooms fitted with laminar flow cabinets. A stream
of continuously filtered air passes through these
laminar flow cabinets in which the alignment
machines and other equipment are housed.

QUALITY CONTROL

Inspection takes place at all production stages and
completed slices are tested by automatic probe test-
ing machines under computer control. The test
probes of the machines locate, in turn, on the
metallised contact areas of each transistor on the
slice. Any transistor failing the test is marked. auto-
matically, for removal at a later stage.

SEPARATION

The tested slices are separated into individual
transistor chips by scribing between the patterns and
cracking the slice along the scribed lines.

A method of expanding the cracked slice has been
devised by Ferranti which enables all the chips to
be spread out but preserved in their original arrange-
ment with respect to each other. so that they can
be picked up without difficulty by vacuum probes
employed in the dice alloying operation. An
expanded cracked slice is shown in Fig. 6.

CO NSTRUCTION OF THE E-LINE STYLE

The basic processes that have been described are
common to all planar epitaxial transistors.

It is in the processes of assembling the silicon chip
to its header, the bonding of wires from the base
and emitter electrodes to the pins, and in the encap-
sulation process, that plastics transistors differ from
conventional metal can transistors.

The major proportion of the direct manufacturing
cost of a conventional transistor is incurred in the
assembly and encapsulation stages which, between
tfhem. employ the largest portion of the total labour

orce.

A high degree of automation of the assembly and
encapsulation processes of the E-Line transistor has
brought about a significant reduction in the cost of
these operations and thus in the price of finished
devices. Automatic machinery simplifies the task of
the operator and makes high speed production
possible.

The degree of skill required by the operator
is minimised and the processing conditions are regu-
lated automatically by the machines themselves so
that a high yield of good devices and consistent pro-
duct quality are obtained.
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The reliability of the product is determined by the
overall design, including the design of the production
equipment. E-Line transistors make use of a strip
nickel framework specifically designed for use with
the automatic assembly machines. The framework,
illustrated in Fig. 7, is provided with location holes
along its edges, these holes are employed to transport
the framework through the altoying and bonding
‘machines.

= OCaswpa 24
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Each strip of framework is made to carry 128
transistors. The collector lead terminates in a
depressed “flag” to which the silicon chip is alloyed.
Investigation has shown that the main route by
which moisture might reach the chip is along the
interface between the lead wire and the plastic encap-
sulation; this path has been made as long a prac-
ticable in order to protect the transistor from adverse
climatic environments.

Fig. 8. Alloying machine for E-Line transistors

Fig. 9. The bonding operation
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ATTRACTIVE

DISGOUNTS

ON ALMOST ALL ITEMS
WHEN YOU BUY FROM US

Wide range. Up to qafe.
no ‘seconds’ or
quality awl reliability

TRANSISTORS

TU3 Tran-istor covers, each 7p.

surplus.

Brand new MY
ey | Minitron
o —

N:L Type Purpose Price DlG'TAL ’ ’
UNGYT Sil. NPN (leneral 18p
IN1304 Ger. NPN . 260 § INDICATOR —
2N1305 N -
2N2646 Oscillator, SCH diiver
2N296 A Small sig. amp
aN3055 High power
AN Low power
2N3704 Low power
AC126 Sinall sig./drives
ACl28 Low power
AD14Y High power
AC176 Low powelr
*ADI16I \led. power
*ADI16Y Med. power
BC108 Small Signal
BC109 Low noise
BC168 small signal
BC169 Low noise
BF194 RI" amp.
BFY3!1 5 Med. current
0A90 Ger. diod RF detector
0A9] a General
8D1 Rilieon Rectifier | amp
wou Silicon bridge b amp
*Matched pair ADIG1/ADIG2

(Sil. = Silicon. tier. = fiermanium,

26p
47p TYPE 3015F Seicn sey- ’ ’

11p ment indicator  colne

ELECTROVALUE

Electronic Component
Specialists

SOLDERSTAT [&Rs"
{RONS

Ay nppomled distributors for well-known Elremco-

Woli Boblerstat'” irons, we offer thiy imodel M8 in

16 or 24 watt, a.e. nains, net £ I ,87

INFINITELY VARIABLE TEMPERATURE
CONTROLLED SOLDER IRON £9-20

50p patible  with standard - DE-SOLDER BRAID
10p logic modnles ad power = Per Bit length, nel 50p.
égv supplies. Figs. 0-¢ fron
P well illnminated flament
20p seguients tu ive . NlPPlBOARDS
58p charaeter ol Winne height plus decial puint. b cinl b U fba ‘
16p Power requireiient SmA from 5V d.c. pel Tepe LV il i patten = 15p.
33p | semment. A limited number of alphabetical o ( . 28p.
38p | <vubals alsn available, In 16 lead DI case X Bual char 28p.
11p ’ Type $A. 3l \side 36p
12p Type 445, Dual channel, 2 al . 44p.
10p Many s in stk v pattern
1ip | Suitable BCDH decordvt |I||\u l\]lL £1-36
o o PUBLICATIONS
200 | 11 Socket 117 dead 30p. No. 30156 showing {1 e 30p,  Mantinnk
5: ot — and fig. 1 and decimal point £2. £ Tested Transistor Cisenits (11 40p. Radio &
9p Edectronicos Colony Ie b wal 15p.
30p Enginee « Reference Handl Tahles, 20D, (\ihd )
for y ar each | saght separateiv.)

& PRECISION
COMPONENTS

Resistors by Rivlin, 0-19, to i1 ¢, £1 to £2.

SIEMENS
TTL INTEGRATED CIRCUITS

f\~ designed by P Baxamlall and originally described in
“Wireless World® Complete kit inc. «pkr., equaliser and
apecial cabinet kit (18in x I2in x 10in) cut to size.

4
10 watt RM&,15Q loading. Part cost carr.in UK. G0p.

Net £'38'

Speaker nnit aud equabiser hit, net. Post frec £4-81.
Pack flat cabinet assernbiy (all cut to shape), natural teak
Anish with instructions, £9 nct Part cost carr. in 17K, 6lp.

SIEMENS THYRISTORS

0-8A-400V, 48p. 600V, 80p.

3A-400V, 52p. KOV, Tép.

CARBON SKELETON PRE-SETS

Bmall high quality, type I'R linear only .
47001, 1K, 2, 4K7, 10K, 22K, 147K,
470K, 1M, 2, 3M, 10MQ.
mounting, 5p each.

ZERER DIODES 5°, full tance, F24 values:
2.7\ to 36V, 14p each; W 3V to B2V,
13W: 47V to 75V, 48p each

Clip to increase |1 J\‘ rating !u 3 watts (type 2G6F) 4p.

MINIATURE TOGGLE SWITCHES
247250V, DP'DT, 48p.

MAINLINE AMPLIFIER KITS
70 watt power amp module kit
supply kit, £6 50 net.

1005, 2200,
100K, 220K,
Vertical or horizontal

4000W:
7p each;

£12-80 net. l'ower

Q.E.D. HIGH QUALITY AMPLIFIER SYSTEMS. Duill
to vour |v('r“m|1| specitication<. Enguirics in ited. Pleasw
mote PET

RESISTORS 1 0°.—5°%. —2¢ Camaeetvore o ST 011528 1022 510% 70p
o) fe) fe) £3-50 ¥ AI 1 (7400) 20p Vb2 (47 45p
: v 740 20 FLal41 (7474 45
Code Power Tolerance Range Values 1to9 10to 99 100 up I 1‘748-‘ 20: PLIIIL (74 45:
in ohms (sce note helow) X (74000 20p IR 1 45p
COH20W 50 82- 220K Y 4 I ¥ (T404) 25p VLI (T480) 68p
¢ ousw 3o, 17 470K | 08 07 SLIDE POTENTIOMETERS i T D sl OF
C 1AW 10Y 47-10M 1 08 07 I (740%) 25p FLIEZA T (T453) 1-32
C 172w 3% 4-7-10M 1) t 09 I (740%9) 25p AT (7486 33p
¢ w5y 47 10M 23 2 16 PLHLI (7410 200 FLJIGI (7160 $0p
MO 1/2W 29 10-1M 4 3 2 et F (1413) 35p I 401y, . 128
WW W 100 022 34 7 i (7420 20p e 850
+1:209) (7430) 20p §
WW gw 59, Z i H ',uu, 24p FLYISE i 80p
WW W 59 ) 8 122 vLJ 113
Codes: C = carbon filu high stability low noise 116 1101 T 87p
MO = metal oxide Electrosil TR ultra low noise b i:g : :-’ 3 igg
WW = wir 1 ; B | p
o v A0 By RIS Lobust construction, smooth silent action 20p 1L 3 43p
8 T values from $k7Q to 1M Q, linear ar log, 20, FH 4 52p
gel;:‘lg“"}“:“’“;:" l‘}"‘ l'm :1 LK 2T, & 26p each. Escutcheon, light grev. 10p. 203 PRI (7 48p
52 ) \ ) d
and their decarles. Prices are in pence sach for same olonic vatue and | Kuobs, flat, grip type, in blackredjgreen Zor i igg
porcer rating, NOT wired vatues. (Iqnore fractions of 1p ou tatal ralue | vellow/blue/light. grey/dark grey or <hite, A 2 5 e
of resistor order.) 5p each. 32; " l‘l ) 174
BAXANDALL SPEAKER SIEMENS CAPACITORS NEWMARKET LINEAR 1.Cs
11 709C/ 14 daalin | 34p. 709 105 39p

POLYCARBONATE 5%, TOLERANCE

2500 up to O 1pF: 100V /0 148 and aboy

0:01, 6-:012, 0 013, 0-018, 0-022, 0-027, 0-033, 0 G4T.0-036.
3p each.

0-068, 0-042, 0-1, 0-12, 0 15, 4p each.

0 1R, - 5p each.
027, 6 8p; 034, 7p: 0-47. 8p; 0-06 10p: 0-6%, 11p;
1uF, 13p.

ELECTROLYTIC CAPACITORS
(Values in /vy

047100, 1,100, 22063, 4-7/35, 10725, 22 16, 47,10, 4520

100710, 22473, 5p each

10/5! 35, 47 , 100 14, 1ng2

0.1

auhh, 220010,

170/3, 8p each.
47150, 47 A3,
9p each;

100,35, 470710, 7p each; 10050,
160 63, 47072 160/14, 10p each:
. 14p each: 100025, 18p each;
2200725, 30p each; 1000/63, 2

200735,

1700/16, 33p each.

Tauntalutn aud other capacitors, cte. see
catalogne 14sue No. 6.

latest 1972

1972 ELECTROVALUE
CATALOGUE (No. 6)

Now eniarged to 96 pages plas cozer. More ilems. more
information, more diagrama than ever. Post freein U.K. 10p.

1L1C 7400 04 dnab o Tine. 40p. THC S, T0S 42p

CARBON TRACK POTENTIOMETERS

CARBON TRACK POTENTIOMETERS. spindles
Donble wi

SINGLE GANG | Loty ‘M. 12p; Single
vang lowr, 4Tk o 20 n 12p; Dual gamy lincar
1Tk o oM. 42p: 47kt
SN 42p: log h ¢ K. 4Tk, IMQ
uly 42p; Dl antil wk(z niv, 42p. Any type with
DA DP . 12p extra,

Unl [ aiial 111 TANKCs
DUAL CONCENTRIC " wlion of P
values, 80p: “w 72p.  Knobs, pur 24p.

DISCOUNTS
fo gl

Nodesenunt

107, on orders £
159, s onlere

iterms murked

Net. Prices suhjret (o alteration swithont potice.
POSTAGE AND PACKING
FREE dless otherwive studs Handling s harg

101 on paail orders ander €20 Overseas onders: carr.
and insarance charged at cost. U.8.A. CUSTOMERS are
invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore. PA 19081

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

ELECTROVALUE

(Dept. PE 972) 28 ST. JUDES ROAD,

Hours: 9—5.30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3).
ELECTROVALUE LTD.—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1865

ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telex 264475
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THEPULLMAN PB

PUSH BUTTON

GARRADIO I(IT

If you can solder
& on printed circuit
4 board, you can
build this

Apart from the output stage,

push-button
which is an integrated circuit,

the only other electronic com- car radmklt'

ponents that need soldering RI¥ simple_
are some capacitors, resistors, 1

etc. The kit includes a pre- jllst fﬂllow the
built RF tuner unit, an.d fully step_by_step

modulised IF stages which are |
pre-aligned before despatch. RIS e4TR ({11113
As well as electronic com-
ponents, this kit also contains 2 diamond-spun
aluminium knobs, elegant matching front pane!, dial,
washers, screws and wire.

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

PRICE ONLY

£100+ cso 50

* Circuit diagram and comprehensive §
instructions 50p, free with parts.

* Car aerial £1-25 post paid.

Bohm speaker with baffie
and fixing strips, £1-50
post tree it bought with the kit

RADIO & TV COMPONENTS (ACTON) LTD.

21d High Street, Acton, London W3 6NG

323 Edgware Road, London, W.2 Mail Orders to

Acton. Terms

C.W.0. Al
enquiries S_A.E.

n I b "v c Goods not
despatched outside

UK.
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| 28 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

Why wait weeks?

—ALL OUR ORDERS
DISPATCHED BY
RETURN OF POST!

Transistors, Diodes
and Integrated Circuits

A) DIODES & 4o4|| €195 BFI159

RECTIFIERS

Compare
our
prices

W QOS5 50V
IA Bridge
40

P
WOl 100V
|A Bridge
45,

BC149

P Send 10p

WO4 400V for Price

IA Bridge List or free
& with order

BCIS5) 3p

9p OC25
P 9p
AU103 €1 BCI84L [ 13

Component Discounts
10%, on orders over £5

709C (TO-5)
709C (DIP)
741C (TO-5)
741C (DIL)
48p

TBABO0 SW
Audio £I-50

BC212L

POSTAGE AND PACKING
PLEASE ADD 10p TO YOUR ORDER

N3055 59p | AD,142
?|53VV°5|5A 18‘)\/ 10A TO.3
2N3053 7p AUID , -
L— —— i 155V, 10A TO-3
BCI107 *p -
also BC108 and BC109 | BC147/8/9
AF239 40p | High gain LOCKFIT
UHF: 5DB Noise factor at —_—

B800MMHz 404 "
30A, ISQV
BFYSO, 51, 52
NEW! TBA8OO
SW Audio IC

WOH .
1A, 100V Bridge Rectifier

AD262 \PNP Matched 0p
BDI162 INPN Pair
10W, Audio output pair
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ALLOYING

Each collector flag of the framework is coated
with gold and the framework is fed into the auto-
matic alloying machine where the flag is heated to
alloying temperature by a heated platform. The
machine operator selects a transistor chip by adjust-
ing a rotatable plinth on which the chips are laid
and centring a chip under the cross wires of a micro-
scope.

The selected chip is picked up automatically
by a vacuum probe and placed onto the heated
collector flag where, under pressure and vibration, a
gold /silicon eutectic forms, alloying the chip firmly
into position. The framework is automatically
carried through the alloying and bonding machines
by the feed mechanisms acting upon the location
holes.

Accurate location of the chip and bond wires
is necessary and the feed mechanisms and location
holes ensure that the framework is positioned within
the machines to a tolerance of 0-00lin. A close-up
view of one of the automatic alloying machines is
shown in Fig. 8.

BONDING

The framework, with 128 dice attached. is passed
from the alloying machine and fed into the bonding
machine where the emitter and base connections will
be made. As the framework is stepped through the
machine. fine gold wires are ball bonded to the
metallized base and emitter pads on the chip.

The operator views the operation through the
microscope and ensures that the bonds are positioned
centrally on the bonding pads. The machine auto-
matically bonds the free ends of the base und emitter
bond wires to the emitter leads on the framework.
?\ photograph of the bonding operation is shown in
‘ig. 9.

ENCAPSULATION

An encapsulation, whatever form it may take, is
intended to provide certain requirements. These are:
protection from the environment, vibration and
shock: ease of handling and mechanical protection:
heat dissipation.

Since the encapsulation can determine the re-
liability of the device, many evaluation trials have
been carried out in order to select a plastic encapsu-
lant and a method of encapsulation that would
satisfy performance requirements. The method
which is currently being used involves the moulding
of a non-hygroscopic plastics substance with the
desired electrical and mechanical properties, employ-
ing a transfer moulding press.

After bonding has been completed, the 128 unit
framework is cut into eight sections, each carrying 16
transistors. One edge of the framework is then re-
moved and the sub-frame then appears as illus-
trated in stage 4 of Fig. 10. Two of these sub-frames
are clamped into a moulding jig consisting of two
halves held close together by a high pressure
hydraulic system.

The plastics encapsulant is heated to 150°C and
then. when its viscosity is similar to that of water,
it is forced into the mould at a pressure of 90
pounds/sq in. The encapsulant flows freely around
the chip and lead wires producing a mechanically
strong, high density structure. The moulded sub-
frames, now as shown in stage 5 of Fig. 10, are
removed from the moulding jig and. after curing,

9006000600 ¢
STAGE 1. Part of the 128 unit framework
before alloying
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STAGE 2. Transistor chips atloyed to the
framework
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STAGE 3. Emitter and base bonded to the
leads by fine gold wires
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STAGE 4. One stage of the {framework
removed
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STAGE 5. After encapsulation
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STAGE 6. Lead wire supports removed
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STAGE 7. After tinning and separation

Fig. 10. Stages in the manufacture of E-Line
transistors
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Fig. 11. Variations of lead-out arrangement for printed
circuit wiring: left—normal; centre—triangular TO-18
right—"flat-pack” mounting

the unwanted parts of the framework are removed.

Any moulding flash is then removed and the
transistor leads are tinned. for casc of soldering.
The devices are then ready for testing and type
stamping.

The lead spacing is specifically designed to be
compatible with the standard 0-050in (1-27mm) hole
pitch for printed circuit boards und the devices are
normally supplied with straight leads.

They can be supplied with leads preformed to the
TO-5 or TO-18 configuration, or for flat mounting.
and examples of three lead configurations (normal.
TO-18 and “flat” mounting) are shown in Fig. 11.

Fig. 14. The Micro-E frame is formed and trimmed and
the moulded dice separated by cutting

TESTING

High-speed automatic testing machines carry out
comprehensive tests on all of the E-Line transistors
manufactured. The transistors are fed automatically
into the machines and are fully tested according to
the required specifications and automatically sorted
into appropriate categories. Test programmes are
held on punched cards and can be changed as desired
for different device types.

Random samples are taken from the production
batches and subjected to mechanical and environ-
mental tests in order to ensure that consistent pro-
duct quality is being maintained. After testing, the
type numbers ure stamped on to the devices by auto-
matic machinery according to the test figures
attained.

RELIABILITY EVALUATION

The tests conducted include prolonged storage at
low temperature. high temperature storage with nor-
mal voltage applied and current flowing. temperature
cycling between -55C and +175 C. and
accelerated ageing by storage at high temperature.

A long term moisture test, at 100 per cent humidity
with a programmed temperature variation every 24
hours, has confirmed that the E-Line encapsulation
resists the ingress of moisture extremely well

Stability tests have shown these devices to be
equivalent in performance to those mounted in con
ventional metal can encapsulations.

A measure ol the reliability of plastics encapsu-
lated transistors can be tuken from the fact that the
E-Line series are the first plastics encapsulated tran-
sistors to have been accepted for Defence Standard
classification and meet the requirements of the
BS9000 specifications.

Fig. 13. The franted

Fig. 15, The leads are cropped releasing the finished

transistors

dice are given a transfer mould



GLOSSARY OF TERMS . . .

Some of the terms used in the article may
not be known to the ageneral reader. This brief
glossary is an attempt to define such terms in
sufficient detail to make the article more readily
understood.

CHIP or DICE

A small piece of silicon, containing one transistor
element, obtained by scribing and cracking a
processed slicesinto individual devices.

FLASH (moulding)
Superfluous moulding material.

HEADER

The structure, carrying the external leads, on to
which the chip is secured and which forms the
lower part of a conventional “metal can”
encapsulation.

JUNCTION

A transition region between semiconducting
regions of differing electrical properties.”

N TYPE SILICON
P TYPE SILICON

A silicon atom has four electrons in its outer
orbit. The atom has no charge because the total
negative charge of all its electrons is balanced

APPLICATIONS

Currently, there are some 50 different types in
the E-Line range, catering for almost every appli-
cation including popular general purpose types,
switching transistors, and low noise u.h.f. types with
minimum useful bandwidths of 1GHz. A series of
diode pairs, with either common anode or common
cathodes completes the range.

MICRO-MINIATURE TYPES

A range of micro-miniature plastics encapsulated
transistors and diode pairs (called Micro-E) has been
developed specifically for hybrid integrated circuit
applications. These devices are equally suitable for
thick film or thin film circuits and also for conven-
tional printed circuit boards.

Fig. 16. Micro-E transistors are suitable for mounting
on thick film circuits. Notice the scale approximately
4% times

by the positive charge of the nucleus. The outer
electrons are called ''Valence' electrons, hence,
silicon, having four of them, is “tetravalent”.

If an atom of a pentavalent element (having
five outer electrons) such as Arsenic or
Phosphorous, is introduced into the crystal
fattice, there will be one surplus electron which
will be free to act as a current carrier. The
crystal charge remains zero because the nega-
tive charge due to the electrons of the added
pentavalent atom is still balanced by the positive
charge of the nucleus of that atom. Since the
free current carriers resulting from the addition
of pentavalent atoms are electrons (negative
charges), the crystal is known as n-type.

Similarly, the addition of a trivalent element
(having three outer electrons), e.g. boron.
causes deficiencies of electrons (known " as
“holes”) in the crystal lattice. The holes (posi-
tive charges) behave as free current carriers and
the crystal is known as p-type.

PLANAR TECHNIQUE

The formation of p-type and/or n-type regions
in a semiconductor crystal by diffusing impurity
atoms into the crystal through holes in an oxide
mask. which is on the surface. The latter is left
to protect the junctions so formed against sur-
face contamination.®

* B.S, 204:1960

Despite their small size, 0:085in (2-16mm) by
0-054in (1:38mm) by 0:055in (1-4mm high), most of
these devices can dissipate up to 350mW and have
an operating temperature range of —55°C to
4+175°C. The range includes npn and pnp com-
plementary transistors, low level and medium current
amplifiers, high speed switches, zener diodes, photo
transistors, v.h.f. and u.h.f. amplifiers and oscillators,
and high speed diodes.

Micro-miniature plastics encapsulated transistors
are especially suitable for use in implanted heart
pacemakers. The photographs in Figs. 12 to 15 show
stages in the manufacture of Micro-E devices. Fig.
16 shows a thick film circuit using these devices and
a thin film circuit is shown in Fig. 17

Fig. 17. Micro-E devices can also be mounted cn thin
film circuits. Scale approximately 53 times




DEMONS

A simple means of showing
the definitions of Jogic
functions

By N. M. MORRIS

THE present trend in logic system design is
towards the increasing use of microcircuits,
and in its wake lie many associated problems of
education. In this article the development of an
experimental circuit is described. together with the
reasons for it, in which all the conventional logic
functions are generated by a simple switching
sequence. Some elementary knowledge on switching
logic is expected or can be acquired by reading text
books on the subject.

DUAL FUNCTION

Many manufacturers of microcircuits offer logic
gates under a name which suggests that each gate
performs u dual function. For example. the #1914
is often referred to as a NOR/NAND gate. At first
sight this can be very confusing, and unless the user
has some knowledge of the meaning of logic signal
levels (i.e. positive logic and negative logic), the
difficulty may not be resolved!

In positive logic the more positive of the two
switching voltages is logic “1", and the lower is
logic “0”. In negative logic the more positive of the
two voltages is taken as logic “0”, and the lower of
the two logic 1",

In both systems a positive potential is taken to be
greater than a negative potential (irrespective of the
numerical values). Thus, if the two voltage levels
which exist in a logic system are +0-2V and + 3V
(typical of a 11914 system), then the 402V signal
corresponds to positive logic *0™ (or negative logic
“I™), whilst +3V is equivalent to positive logic “1”
(or negative logic “0").

It is evident that the two logic levels are the
inverse of one another, that is

positive logic 1™ = NoT negative logic *“1"
positive logic “0” = NoOT negative logic “0™

or positive logic “1” = negative logic “0”
positive logic “0" = negative logic “1"

750

Clearly a gate which performs u specific function
In one system appears to perform another logic
function in the opposite system. For example, the
#L914 gate can be used either as a positive logic

NOR gate or as a negative logic NAND gate. Hence

the meaning of the expression NOR/NAND.

LOGIC GATE DEFINITION

So far we have assumed that the logic signal levels
applied to the input of the gate are operative at its
output. There is no valid reason for this assumption.
For instance. if positive logic levels are used at the
input of the gate, and negative logic levels are used
at the output, what then is the function performed
by the gate? The solution to this problem has already
been developed, and the results are in Table |,

Thus a positive logic Nor gate (i.e. positive logic
levels are employed at both input and output) per-
form the Nnor function with input and output positive
logic. and it generates the NAND function with input
and output negative logic.

For a negative logic Nor gate (i.e. negative logic
levels are employed at both input and output) the
Nor function is performed and in the NAND function
the input and output ure positive logic.

INVERTERS
In an attempt to illustrate these functions, the

Table1: INPUT/OUTPUT LOGIC DEFINITIONS

LOGIC LEVELS FUNCTION INVERTED
OUTPUTS

Positive Negative Positive Negative
Input Output Logic Logic Logic Logic
Gate Gate Gate Gate
POS. POS. NOR NAND OR AND

POS. NEG. OR AND NOR NAND
NEG. POS. AND OR NAND . NOR
NEG. NEG. NAND NOR AND OR
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most satisfactory method would be to make up a
demonstration unit using integrated circuits.

The basic experimental circuit, using positive logic
NOR gates, allows all the required logic functions
to be generated and is shown in Fig. 1. Gate G3 is
the principal gate, while gates Gl, G2, and G4 in
conjunction with switches Sl and S2 act as logic
level inverters. (The inverter is used to change an
output of 1 to 0 and an output of 0 to 1.)

Let us assume for the moment that positive logic
levels are being used throughout, so that the switches
are in the position shown (note: the plus and minus
signs on the switches merely indicate the logic signal
levels 1 and 0, and not the polarity of the voltage at
that point). In this event, inputs X and Y are applied
directly to G3, and the output is the positive logic
NOR function of the inputs, otherwise expressed
as X + Y.

If S2 is switched to the minus position, gate G4
acts as a logic level inverter, and the output from the.
circuit is then the negative logic version of the signal

from G3,ie., output = X + Y =X +Y

It is seen that the function generated by a NOR
gate which employs positive input logic and negative
output logic is the or function of the inputs.

By switching S| to the minus position, the input
logic levels to G3 are inverted, and the output is
found to be the Nanp function of the inputs. The
AND function is generated by leaving SI in the
minus position, and S2 in the plus position. Thus by
a simple switching sequence it is possible to generate

IC1a
N

the four basic logic functions, i.e. NOR, OR, AND
and NAND.

All that now remains is to provide additional
switching and logic circuitry to enable the input
signals (X and Y) and the output signal to be
inverted, so that all 16 configurations in Table I
can be generated.

PRACTICAL CIRCUIT

The schematic diagram of the unit is shown in
Fig. 2. A supply of about 415V is used (anything
between about 12V and 16V will do), the high
voltage being necessary to energise the lamp drive
unit which is described later. The total current
drawn by the logic section in Fig. 2 is about 40mA
at a voltage of approximately 3-9V, the supply
being drawn from a simple Zener diode stabilised
power supply (Fig. 4).

A resistor is included in the input circuit to match
the output resistance of a #L914 gate. The input
logic levels are selected by S2 (Fig. 2). In the upper
position positive logic signal levels are applied to
inputs X and Y, while negative logic levels are
applied when the wipers of S2 are in the lower
position.

input | +L
X i
LDJ !
]
]
(] : + 52

+k‘ 64

Fig. 1. Basic configuration of
the logic network; the symbols
62 used are NOR symbols to
BS 3939

+4 55
output and lamp
drive input

output

]
] |
|
1 g |
chsth glsSid f—fpmm e e — P
54 £
Y
L_<8 e
To pins 4 Fig. 2. Circuit diagram of the complete logic
of ICs demonstrator
Rl
LP2 330
a1
z;ol':gti’:ifr‘::(uit 1o pin 8 of uL94 and

Fig. 3. Power supply
and lamp drive unit

| g

R4 resistor in Fig2

; o 3.9v
F
to pin 4 of
L pLAN4
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o

Printed
circuit

Fig. 4. Completed unit
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COMPONENTS . . .
Resistors
R1 3300 iW R3 4-7k)
R2 2-2k!() R4 68002

All£10% }W carbon except R1

Capacitors
C1 1,0004F elect. 6V C2 250uF elect. 25V

Transtormer
T1 Mains transformer, 12V 1A secondary

Diodes
D1 39V 1W Zener »
D2 to D5 12V 0-5A Bridge rectifier

Transistors
TR1,2 1E2242 or BC108 (2 off)

Integrated Circuits
IC1, 2, 3 xL914 (3 off)

Switches
S1  3-bank, 2-pole, 4-way, rotary
S2 2-pole, 2-way, rotary
S3, 4, 5, 1-pole, 2-way, rotary (3 off)
S6 1-pole, on-off, toggle

Miscellaneous
LP1 12V 0-75W indicator lamp
LP2 Mains neon with ballast resistor
Case, diecast box (see text)
Component boards (see diagrams)
Screw terminals

Switches S3 and S4 are used to select the appro-
priate input signals to lines X and Y, respectively;
these lines are brought out to terminals on the front
panel to allow the actual voltage levels to be
monitored.

FOUR FUNCTIONS

Switch S1 is a 5-pole, 4-way switch made up from
a 2- or 3-bank wafer assembly, and allows four basic
functions to be generated. These four connections
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are arbitrarily designated A, B, C, and D, and the
student has to determine the type of gate by truth-
table tests.

Since positive logic NOR gates are used, the posi-
tive logic functions generated by the respective posi-
tions of S1 are:

Position Function  Position Function
A NOR C AND
B OR D NAND

These functions are generated by gates Gl to G4
inclusive. Gate G5 is used as an inverter in con-
junction with switch S5 so that it is possible to
select either positive or negative output logic levels.
The wiring of the integrated circuits is shown in

Fig. 3. The output from the logic network is taken
to a terminal on the panel so that the voltage can
be monitored, but for demonstration purposes it is
desirable to have visual indication of the output.

LAMP DRIVE

The lamp drive circuit is shown in Fig. 4, and con-
sists of a super-alpha pair of transistors with a suit-
able input attenuator (almost any low-cost transistors
will do if they have the current and voltage rating).
Due to the simplicity of the circuit, it lends itself to
printed circuit board construction, and the completed
unit is shown in Fig. 5.

By means of a series of truth table tests, the
student can see quickly what function is generated
at each setting of the function switch.

L, . BOOK
REVIEWS

INTRODUCTION TO SEMICONDUCTOR DEVICES

By F. J. Bailey

Published by George Allen & Unwin

238 pages, 8%in x 54in. Price £3-95 hardback, £1-95

paperback

ONG chapters on solid-state physics usually form
L a prelude to books on semiconductor devices but
in this case the author has reduced all this to a
purely qualitative description based on the concept
of the atom as a planetary system with charged
particles revolving round a nucleus. This simplistic
concept would be inadequate to explain such things
as light emitting diodes or. Gunn diodes but seems
perfectly adequate in describing the range of devices
in this book.

All the most common devices are included : diodes,
Zener diodes, bipolar transistors, junction and insu-
lated gate f.e.t.s and thyristors. There is also a sec-
tion on integrated circuit technology. Descriptions
are clear and give information of real practical
value.

The section on integrated circuits seems rather too
extensive for an “introduction” and the omission of
the unijunction transistor which is now so common
is surprising.

For the engineer or student this is a well written
and thought out book, requiring no extensive know-
ledge of mathematics.

S.R.L.

CECIL E. WATTS—PIONEER OF DIRECT
DISC RECORDING

By Agnes Watts

Printed and produced for the authoress by
William Clowes & Sons Ltd.

150 pages, 94in x 64in. Price £2:25

MAN of unusual qualities was “Dust-Bug Cecil ",

as he became affectionately known; a warm
generosity, a determination to achieve by any means
what he set out to do. Cecil E. Watts was a perfec-
tionist, and an idealist—even his love for the
authoress (his wife) in the earlier years seems to take
second place while producing sound recordings on
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disc in poor accommodation. The First World War
inflicted nauseating injury to his left leg and foot
through a “pineapple” bomb. His selfless determina-
tion subsequently resulted in hospital treatments for
respiratory and heart illness during the early years
of MSS Recording Co.

From this platform, this biography builds a picture
of the devotions of Cecil to his work and of his
wife’s unending tolerance of his determination and
at times stubbornness. The Second World War laid
restrictions on his activities to continue improving
the standard of disc recording, until a renewed busi-
ness obligation arrived in which he was requested to
help the Post Office produce entertainment for H.M.
Forces on disc. Through the MSS Recording Co.
Ltd. and British Homophone, many of today's
recording artists and engineers can indeed look upon
Cecil as the co-founder of their livelihoods.

Although there is an unfortunate lack of
chronology, this biography conveys much of the feel-
ings of his wife and through her the character of
Cecil and the history of disc recording techniques in
England. There are abundant excellent photographs
that enhance the story. M.A.C.

POINTS ARISING

CHARGER-POWER. UNIT (June 1972)

Page 511, Fig. 2 A, connecting lead from the
junction of D2 and D4 should be taken to socket
SK2.

CALLERCORD (August 1972)

Page 688, Fig. 6. A connecting link from the
junction of D15, CI15 negative should be
connected to the copper strip which has the supply
lead “E” soldered at one end.

Page 690, Fig. 7., The diodé D9 should be re-
versed.

’

P.E. GEMINI TUNER (April, May, June 1972)
. The authors ask us to point out that there have
been reported cases of misconnecting the i.c.
CA3075. Pins 6, 7, 11, 12, 13, 14 must be left
unconnected and for this reason small areas of
copper around these pins are etched away on the
‘p.c.b. Soldering these pins to the earth copper
pad causes excessive power dissipation and may
damage the i.c. permanently, also preventing the |,
CA3075 from operating.. ’
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New colour video display system

HE Moore Reed colour video system

consists of a single keyboard and
electronics package used in conjunction with
a standard 625 line TV monitor. A “stand
alone”™ unit requiring no special interface,
the VT 109 Display is designed to accept
serial or parallel inputs from any one of
the many computers in common industrial
use. It may be readily added on to an
existing computer control facility or used
as an integral part of new systems.

The wuse of colour adds considerable
clarity to complex combinations of alpha-
numeric and graphic information. Displays
which would otherwise appear cluttered and
even unrecognisable in monochrome can be
transformed by the addition of colour. Con-
versely a greater volume of information can
be displayed.

Individual characters. symbols. types of
information and sections of diagrams can
all be clearly picked out in different colours.
Any four of seven colours are supplied as
standard. Additional colours are available
if required.

In addition to offering colour alpha-
numerics the VI 109 incorporates complete
sets of graphic symbols.

Vehicle identification

NpivipuaL vehicle identification and status can auto-

matically be obtained with Motorola’s new CD.100
mobile radiotelephone system. Designed to operate in
any of the land mobile v.hf. or u.h.f. bands the system
incorporates five tone sequential selective calling tech-
niques. Manual or automatic response from the mobile
equipment is decoded at the radio control centre, dis-
played and recorded individually on an alpha/numeric
display or collectively on a cathode ray visual display.

Manual updating of the mobile data equipment can
provide status. location or other forms of information.
dependent upon the way the system is pre-programmed.

Motorola have recently received contracts from
several ambulance authorities for the CD.100 system.
which is particularly valuable to the medium to large
fleet operators, and significantly reduces use of the
frequency spectrum.

/4

—

New low temperature manpack

EEN in the environment for which it is specifically

designed, the new Racal-Mobilcal TRA.92IL man-
pack provides satisfactory working over a wide tem-
pzrature runge. With a 20W output in the range
2-8MHz, Syncal "L offers 6.000 synthesizer-controlled
channels at 1kHz spacing.

Designed for simplicity of operation and maintenance,
the all solid-state construction and the use of conser-
vatively rated components ensure extremely reliable
performance under the most demanding environmental
(—40°C to +55°C) and operational conditions. Racal-
Mobilcal manpacks are today in service in over 100
countries throughout the world.




Communication 72, an Intermational Conference and Exhibition, was held

recent'y at Brighton. Some of the electronic equipments displayed are pictured

amd described below.

Packet pager

WIDE area paging is now possible with Motorola’s latest paging
receiver. Pageboy 1l is a miniature pocket pager employing
monolithic integrated circuitry throughout and has a unique built-in
memory which can discreetly store a “‘page” to avoid embarrassment
to the user.

Weighing less than 4 ounces and occupying only 49 cubic inches,
the Pageboy Il receiver houses a battery which provides up to
1,500 hours operation.

Both “tone only”™ and ‘“‘tone plus speech™ models are available
together with an extra loud version for use under high ambient
noise conditions.

Motorola have recently installed citywide paging schemes in many
major U.K. cities involving their Pagebov 1 equipment. The intro-
duction of the super-sensitive Pageboy il unit makes county and
nationwide systems economically viable and already several poten-
tial large-scale users are evaluating the sysiem.

Line scan recording oscilloscope

OF particular interest among Honeywell
test instruments on show was the new
1856 Line Scan Recording Oscilloscope
which provides excellent resolution (0-lmm
spot diameter) with considerable versatility

-up to 2us per cm X scan speeds and 250
cm/sec paper drive speeds. A Y deflection
capability permiis the printing of conven-
tional wave forms (d.c. to 100kHz) as well
as providing simulated contour displays
when combined with Z modulation—both in
spectrum analysis and pictorial displays.

For use wherever line scanned informa-
tion is transmitted, the Honeywell 1856 has
high-speed picture build-up with near in
stantaneous print-out. Its flexibility in
design provides also for spectrum analysis
and conventional waveform recording.

P.c.h. digital tester

THE Swift Digital Tester will be demon-
strated during the exhibition. This
low-cost portable ATE for use in the pro-
duction, inspection and development testing
of digital printed circuit board assemblies
was introduced by Honeywell last year

The system performs one million tests
per second and indicates either a pass or
fail with diagnostic assistance being given
by a visual indication of the outputs at
which discrepancies exist. Pre-set high and
low pulse voltage limits are selected by
push-button so that in most cases a board
can be tested under both high and low
tolerance conditions within a few seconds.




Gerry Brown . . .

PSYCHO BLUES

Mark my words, noise is going to
be aracket (if you'll forgive the cliché)
that over the next couple of years or
so will cost an awful lotin prevention.

Peter Walker, Minister for the
Environment, has already publicly
stated that this will be next on his list
of pollutants to get the axe. So, |
guess, industrial people and even
discotheques will shortly be in hot
water if they pay no heed to the
accumulative deafness that they
could be inflicting upon unwitting
individuals.

But, laudable though Mr Walker's
intentions may be to reduce the
effects of noise, particularly its in-
sidious ability at high levels to
produce permanent surdity, there
remains the additional, rarely con-
sidered (and in many ways more
pernicious), bogey. Namely, the
psychological effect.

What, after all, /s noise? | once
heard it referred to as unwanted
sound, and no doubt any other defi-
nition would fall short of the truth.
This being so, pretty well anything
comes under criticism from neigh-
bours' children yowling like terriers
after their street football, to dawn-
calling dustbin-men over-zealous to
get into fettle for "‘It's a Knockout!"

Of course, unwanted sound for one
person is not necessarily unwanted
for someone else, either from the
psychological viewpoint, or, in the
case of the already deaf, on the basis
of intensity. Thus, it seriously looks
as though hapless souls afflicted by
psychological noise will have to
resort to earmuffs if some kind of
neurosis is to be avoided. It is
highly unlikely that the offenders,
basking in a euphoria of excess dB's,
will tolerate being cajoled into
attenuation, much less cessation!

HELP FOR THE OLD

With the sun brightly shining as we
sit on a breakwater and idly dangle a
toe ortwo in the briny, it is all too easy
to forget the coming Winter and the
terrors it can bring for many old folk.

During the cold months, aside from
the consequences of slipping on ice
and breaking a femur, there always
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exists the strong possibility of de-
veloping a condition of hypothermia
(very much lowered body tempera-
ture) resulting from poorly or un-
heated homes. This, if permitted to
continue for long can ultimately
result in unconsciousness and death.
Not a very pleasing thought, particu-
larly since most older folk do not
notice temperature drops all that
easily and may therefore be totally
unaware of the danger at the time.

But this is just one problem. As
| see it, the biggest threat to most
senior-citizens is the difficulty of
communicating any form of distress
situation automatically to the outside
world. One old chap ! used to know
thought up a manually-operated
device that went part-way to beating
the problem.

The device amounted to a lamp-box
which flashed a ''help!" notice to
passers-by, provided it was first
switched on; trouble was, one day he
had a nasty fall and couldn't raise
himself from the floor to reach the
switch! Luckily for him, a caller was
due and prevented what might have
been a dodgy situation.

Some while later, he and | devised
a set-up (see Fig, 1) which overcame
most of the disadvantages of the
earlier device. This arrangement is
virtually fail-safe and relies upon a
principle which requires the alarm to
be reset from time-to-time to ensure
that it doesn't go off.

Once the reset switch has been
depressed, a long-duration timer
runs down for, say, 12 hours, at the
end of which its output operates a
Schmitt trigger to set a 2 minute
timer. This timer immediataly sets
off a warning light (and buzzer, if
required) which indicates that the
reset switch must be again de-
pressed. Provided, at this stage, the
system is reset, no further warning
will be given until another 12 hours
have passed.

However, if during the 2 minute
period no attempt is made to reset,
as when an emergency exists, then
the short-term timer will cause the
In so

Refinements like a temperature
warning, and a "holiday switch" to
override the system while the owner
is away could be incorporated.
Another improvement might be a
standby battery to take over in the
event of a power cut.

Why not design and build one for
someone you know, or even someone
you don't? It could save their life!

PSITRONICS

In an age when science appears
just about able to achieve anything,
short of effecting an improvement in
the cost of living or in an under-
standing between nations, it is re-
freshing to notice what is rapidly
appearing to be a revival in the “cult”
to apply electronics to psi, or para-
normal phenomena.

Among a number of P.E. readers
this subject seems to have been re-
approached following my discussion
about ''Occultaphonics” in this
column a few months back. Indeed,
Pete' Morton, who contacted me
recently, has suggested that a group
be formed to investigate various types
of design for psitronic (his handle})
equipment. His letter (see Readout)
says that he will be pleased to hear
from other readers interested in the
subject, or those who are actively
working with any experimental gear
in this field.

Schmitt trigger to switch. 2minyte
doing, a pulse will set the flip-flop raming
causing a “help!" lamp to flash LIS
attention to the front window.
resel 12 hours
push switch
LONG SCHMITT n 2 SCHMITT LAMP
=] ] O——— DURATION TRIGGER MINUTE TRIGGER DRIVE
H TIMER TIMER
: reset
Ju—
O
% o
{lip-tlop
S
LAMP R
DRIVE
é‘hclp’ indicater using lamp
Fig. 1 with built in thermally

operated flashing contacts
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By RW.COLES PRPART3

CONSTRUCTION OF THE DISPLAY PANEL

As1 month the construction of the main chassis

was described. In this month's part the logic
and construction of the display panel will be dealt
with. The outputs from the power supply whose
description also appeared last month will be used
when it comes to the testing stage.

DISPLAY BOARD

Any calculator depends heavily on its display sys-
tem not only because it is obviously necessary to
register the answers to the problems being worked
out, but also because it is required to display any
data entered through the keybouard so that keying
errors ¢an be corrected immediately.

Digi-Cal has an entry capacity of six digits and
an answer capacity of up to eight digits, making a
display length of eight digits necessary. In addition
to the display of numerical data the display is
required to illuminate a decimal point in any one of
four locations, the exact position being determined
by the setting of the decimal point thumbwheel (for
answers) and the contents of the decimal place
counter (for entries).

The display format chosen for Digi-Cal is the
“seven segment’ system specified because of its
simplicity and low cost.

With any display format, but particularly with
the seven segment system, a multi-digit readout can
look confusing if insignificant zeros are not blanked
in some way to leave the significant digits un-
cluttered. For Digi-Cal a leading-edge ripple blank-
ing circuit has been incorporated which produces a
very easily interpreted display of the form normally
used in written calculations.

DISPLAY DEVICES

When choosing the display devices three different
types were considered, the gas-filled Nixie tube, the
Light Emitting Diode (L.E.D.) and the incandescent
filament.
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Nixie tubes were rejected because of their bulki-
ness and high-voltage requirements and L.E.Ds
because of their high cost. The device eventually
selected was the Minitron type 301SF which is an
incandescent filament, seven-segment readout with a
buiit in decimal point, housed in a package with the
same pin configuration as a dual-in-line integrated
circuit.

GLOSSARY OF TERMS USED

CALL-UP bring data from a store or register

ENABLE allow the inputs or outputs of a device to be-
come active. Also the reverse DISABLE

DATA BUS a wire or group of wires used to carry data
to or from a number of different locations (see TIME
SHARING)

DUMMY INPUT atemporary input to a device used to
simulate an input that could occur (Note that with TTL
i.c.s. an input with no connections to it will be equivalent
to a logic 1)

RIPPLE BLANKING or ZERO SUPPRESSION the
method of improving readability by switching off, i.e.
blanking, all display devices whose inputs are insignificant
zeros.

DIODE MATRIX a two-dimensional array of diodes
used for a variety of purposes such as decoding and read
only memory

READ ONLY MEMORY a system whereby unalterable
data is held in store to be called up when required
ONE-OF-EIGHT or ONE-OF-TEN DECODER a de-
coder which takes a binary number as its input and pro-
duces only one active output (out of eight or ten) as its
output

DEpCADE COUNTER a system which has ten states
each of which is produced in turn when clock pulses are
present at its input

CLOCK a system which produces pulses of fixed dura-
tion at a fixed repetition rate

TIME SHARING or MULTIPLEXING the method of
selecting data from a number of sources in turn and
presenting them on a single wire or group of wires
STROBE PULSE a pulse which enables a system for
a fixed period only
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The small size and low current requirements, along
with their ready availability made the Minitron
indicators ideal for the display, and ensured that
both the indicators and the drive electronics could
be built on the same piece of Veroboard, eliminating
all of the messy readout-to-board wiring required
with most systems.

DRIVE ELECTRONICS

The Minitron indicators are used in Digi-Cal as
part of a completely self-contained display board
working in the “time shared” mode.

Time sharing, or multiplexing the indicators in a
display system involves scanning each digit of the
display in turn, and switching it on for only a frac-
tion of the total display period.

The basic principles of time shared displays were
laid out in last month’s article in the 4lpha Numeric
Displays series, and for this reason we need only
discuss them briefly here.

One of the advantages of a multiplex system is
that only one seven-segment decoder is required,
instead of one per digit as in a static system. The
single decoder is connected to each digit of the dis-
play in turn by means of an electronic commutator
which at the same time calls-up the data to be dis-
played in that digit position from its stored
location.

The scanning rate is made high enough that no
flicker is detected by the human eye, and the ener-
gising voltage of the indicators is increased from its
nominal d.c. value to compensate for the fact that
each indicator is on for only a short time compared
with the time it is off.

Another advantage of time sharing is that since
all the data for display is not required simul-
taneously, connections between the data store and
the display can be made by means of a time shared
“data bus™ (see Alpha Numeric Displays, Pt. 6)
consisting of only four wires in this case.

BLOCK DIAGRAM DETAILS

The skeleton block diagram of the display system
is shown in Fig. 3.1.

=8 cLock
COUNTER 1kHz
Iimb
lof8 DECODER

data
8 lines call-up
strobes

supply switches

N
i

Programme control

‘ A_" 4lines
E Ll 3 E l D 7lines 1:?5;0

DECODER
DATABUS  databus
8 displays SELECTOR
N
Fig. 3.1. Block diagram showing the main

sections of the display panel

The 1kHz clock is used to drive a binary counter
whose own outputs are fed to a decoder which pro-
duces a one-of-eight response to drive the electronic
switches which connect the 20 volt line to the Mini-
tron common terminals,

The one-of-eight output is also used to *‘call-up”
each bit of the data in turn from the entry and the
answer registers of the calculating unit. Both the
entry and the answer data buses are routed to
the display board where one of the two is selected
for display by a gating arrangement controlled by
the programme.

The selected data is fed to a seven segment decoder
which produces as its output a series of ‘“‘earth”
connections corresponding to the segment pattern
for that numeral.

The seven outputs from the decoder are wired to
all the Minitron segment wires (via an isolating diode
matrix) but since only one of the Minitrons will be
connected to the 20 volt supply only that device will
indicate the data on the bus. In the following time
period of course, a different Minitron will be
“enabled” and a different B.C.D. code will appear
on the bus.

CIRCUIT OPERATION

The circuit of the display is shown in Fig. 3.2,
and before going into a detailed guided-tour it would
be useful to spend a while correlating the various
components on the circuit with their counterparts in
the block-diagram (but note that a few of the com-
ponents cannot be found a home in this way).

In the detailed circuit the clock (Fig. 3.3) is used
to drive an SN7490 (IC6) decade counter which has
its D output connected to the RESET input so that
as soon as a count of eight appears the counter is
reset to all zeros from which it starts to count up
again.

The output from the SN7490 is decoded by an
SN7442 one-of-ten decoder (ICS), which in this case
is made into a one-of-eight version by connecting its
D input to earth permanently.

The SN7442 outputs are “‘active low™ which means
that all outputs except the energised one will be in

-
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Photographs of the two sides of the Veroboard panel
in the prototype. Construction is complete except for
one Minitron. Note the underside wiring from the diode
matrix to the Minitrons
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Fig. 3.2. The complete circuit diagram of the display panel. Lettering on the right-hand side refers to the
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the “logic 1" state. This is-the wrong sense to drive
the following circuits so two quad NAND gates ICI,
IC2 (SN7400) are used as inverters to give aone-of-
eight code which is ““active high”.

The eight lines so produced are used both to drive
the eight electronic switches routing the 20V supply
to the selected Minitron, and to call-up the correct
data from the remote storage registers.

ELECTRONIC SWITCH

The circuit of each of the eight 20 volt switches
is shown in Fig. 3.4 along with one of the eight
open-collector gates used to drive it.

The SN7401 gates also act as inverters so that the
selected gate will have an “active low” output, or
in other words, a low impedance earth connection,
this earth connection being used to turn on the pnp
switch via a resistor and Zener diode.

The Zener diode is used to protect the output
transistor of the gate which has quite a low collector
breakdown voltage of about 15 volts. The Zener
actually employed in this position is the reverse
biased base emitter junction of an npn transistor
,with a breakdown voltage of about 6-5 volts: using
a transistor instead of a purpose-built Zener is
actually cheaper where voltage tolerances are loose.

It is worth noting that the breakdown voltage of
SN740! gates is not guaranteed above seven volts
by the manufacturers, but in tests these gates have
nearly all shown breakdowns of 15 volts or more
which is satisfactory for these purposes, and should
a particularly poor device be found (this will be
indicated by its digit being “on”™ permanently) the
gate can be replaced.

DATA BUSES

Returning to the main circuit, the two data buses
are fed to four AND-OR-INVERT gates ICI1, ICI12
(2 X SN7450) which act as four single pole change-
over switches with the extra feature that they also
invert the data on the buses, a desirable feature in
fact, since this data is in complement form to start
with.

Selection of the required data bus is performed by
two control wires which come from a bistable in the
control programme, the selected bus being fed from
the SN7450s to the SN7446 seven segment decoder
inputs (IC10).

Each of the SN7446 outputs corresponds to one
of the display segments labelled “a” to “g”, and these
outputs are wired to all eight of the appropriate
segment connections on the Minitrons via a diode
matrix and current-limiting resistors.

The diode matrix is necessary to ensure isolation
between the separate indicators, and consists of one
diode for each segment of each Minitron, making
56 in all.

The current-limiting resistors are included to limit
the high inrush’ of current to the- outputs of the
decoder possible when an indicator is first switched
on and is cold. Since the output of the decoder is
subject to continuous switching in a time shared
system these resistors are vital.

DECIMAL POINT

The decimal point in the Minitron indicator is
effectively an extra segment, one of its connections
being made to the coMMon terminals, and the
other being available for control purposes.

+
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In the Digi-Cal system the control’ wire for the
selected decimal point is grounded through a one-of-
eight decoder, the filament being switched on along
with the appropriate numeral segments when the
correct digit-strobe -is present and the coMMON
terminal simultaneously connected to the 20V supply.

The required position of the decimal point is
defined by a three bit binary code which can
originate in one of two places the appropriate one
being selected in the keyboard circuit by the control
programme.

The three wires bringing' the code to the display
carry it in inverted form so that 111 means “no
decimal places™ and 000 means “seven decimal
places”.

The three bit binary number is fully decoded to
its one of eight equivalent by an SN7445 decoder
(IC8) and the appropriate connections made via
current-limiting resistors to the decimal point control
lines on the Minitrons.

Eight separate decimal point positions are not
required by the arithmetic section of Digi-Cal which
as it stands can only cope with four separate decimal
points.

The display unit is wired for eight positions, firstly
to allow for improved calculating circuitry and
secondly to make the display a self-contained system
which can be used for any other purpose should this
be required.

If desired by the constructor, the few extra wires
redundant in Digi-Cal can be left out as well as R
to R4.

RIPPLE BLANKING

Up to now the ripple blanking circuitry (IC9 and
IC7) has been ignored, and this has been done
because it is essentially an “add on extra” feature
making it possible to leave it out altogether without
affecting the operation of the rest of the circuit.

Despite the fact that it is optional, however, it
must be said that the display readability is sadly
reduced without it and its incorporation is highly
recommended.

clock clock %////,

Fig. 3.3. Circuit diagram of the clock generator
circuit

swilch 20 Vo MINITRON
© COMMON

Fig. 3.4. Circuit diagram of the 20V switching
circuits, eight of which are required
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In a time shared system the ripple blanking infor-
mation has to be stored for future use with subse-
quent digits as they arrive on the data-bus, and in
the Digi-Cal display this storage is effected by means
of a “custom-designed™ flip-flop in the form of an
SN7402 quad two input NoOR gate, 1C9.

The display strobing system operates from left to
right across the display, the most significant digit
being displayed first, and as each digit is decoded
by the SN7446 an extra output is produced for use
in the ripple blanking circuit.

This output is a “zero detect” output which will
go low if the data at the input of the decoder is
0000. If this ripple blanking output is low at the
start of a strobing run across the display then that
first digit is blanked by a low input to the decoder’s
ripple blanking input and at the same time the
fact that this digit is a zero is “remembered” by
the SN7402 flip-flop.

If the next digit is also a zero it will be blanked
in turn and so on until the first significant number
appears at the decoder inputs at which time the
flip-flop will be set by the corresponding high output
on the ripple blanking output (RBO0) pin.

From this point on, any digit, regardless of
whether it is a zero will be displayed until the flip-
flop is reset by the strobe counter reset pulse at the
end of a run.

DECIMAL POINT ZEROS

The system as just described performs the sup-
pression of all leading edge zeros as required, but
can give peculiar results in some conditions.

If the answer or entry to be displayed consists of
all zeros for example then they will all be blanked
to give a display consisting of nothing but a decimal
point, an obviously unsatisfactory state of affairs,
and one which can be corrected by arranging to have
the ripple blanking flip-flop set by either the
appearance of a significant digit or the appearance
of the digit immediately preceding the decimal point
even though it be a zero, whichever arrives first in
cach display run.

With this proviso an eight digit answer consisting
of all zeros would be displayed as 0-00 (two decimal
places selected).

Arranging for the ripple blanking flip-flop to be
set in this way is quite straightforward except for
the fact that the decimal point position can be in
any one of eight places, a complication which is over-
come by the use of an SN74151 eight line to one
line multiplexer (IC7).

This device operates in a similar manner to a
one pole eight way switch, the switch position being
determined by the three bit binary code input, which
in this case is the decimal point position code.

The eight inputs are provided by the display
strobes, only one of which will be selected by any
particular code for transmission to the Z output.
When the selected strobe appears it is routed straight
to the flip-flop Se1 input and it removes the blank-
ing signal until the end of the display run when the
flip-flop is reset and the process repeated.

CONSTRUCTION

The baseboard for the display consists of a single
piece of Veroboard cut from a West Hyde type 122
board which has a matrix of 0-1in.
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COMPONENTS . . .

DISPLAY PANEL

Resistors
R1-15 47Q (15 off)
R16 180k
R17 3-9kQ
R18 5-6kQ
R19 15kQ

R20-36 1-2kQ (17 off)
All W, +10% carbon

Capacitors
C1 0-01uF
C2 150uF 15V elect.
C3-5 0-047uF (3 off)
Cé 10uF 15V elect.

Transistors
TR1 E5200
TR2, TR3 E5201 (2 off)
TR4-11  E5200 (8 off)
TR12-21 E5201 (8 off)

Diodes
D1-D56 West Hyde type “red” (56 off)

1
fAII West Hyde types

Integrated Circuits

IC1, 1C2 SN7400 (2 off)

1C3, IC4 SN7401 (2 off)

IC5 SN7442

1C6 SN7490

1C7 SN74151

1C8 SN7445 (or SN74145 see text)
1C9 SN7402

1C10 SN7446 (or SN7447 see text)
IC11,1C12  SN7450 (2 off)

Display Devices
LP1-8 Minitron 3015F (8 off)

Miscellaneous
0-1in matrix Veroboard (9-3in < 3-3in)

The dimensions of this board along with the
copper strip break layout are given in Fig. 3.5.

The component layout is also shown in Fig. 3.5,
and when wiring up this diagram should be used in
close conjunction with Fig. 3.2

With a circuit board of this complexity it is impos-
sible to give a point to point wiring diagram, so all
the pin numbers of the integrated circuits have been
given on Fig. 3.2.

The best strategy to employ when wiring up is
first to label all the i.c.s with sticky labels so as to
correspond to the ic. numbers in Fig. 3.2. Wiring
should be carried out using thin single core wire
and wherever a number of wires need to share the
same i.c. pin a terminal pin can be used to make
this easier.

The circuit should be built up in blocks, check-
ing the functioning of each block before proceeding
to the next. The first block should be the clock
circuit, followed by the counter (IC6), the decoder
(IC5), then one digit strobe gating circuit (one gate
of IC2, the corresponding gate of IC4 and its
associated 20V switching circuit).

When wiring the integrated circuits it is a good
idea to wire up all the power supply lines (5V and
0V) before the logic gates themselves as this allows
the functioning of the ic. to be checked as its
wiring is completed. continued on page 776
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

electronics

|

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be niastered.
Write for the free brochure now which explains our system.

reall
m Mastered

L ey
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

CIRCUIT DIAGRAMS

as used currently in the

L e

P

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

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

RAPY various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments This new style course wilt enable anyone to
OVER amplifiers, oscillators, signal tracer, pho- 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 afl
types of electronic equipment, radio and TV
receivers, etc.

ARl St

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:

NAME
ADDRESS

we do not employ representatives

BLOCK CAPS
PLEASE EL92

special free gift also to all ovur students
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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 (a”,”“S)

ratings
SA1 00 £1 0' 90 carr. free SA35 £4' 45 carr. free SA25 £2 0 95 carr. free
16 transistors—®6 diodes 8 transistors—2 diodes

8 transistors—2 diodes
43" x 4" x 1" 4" x3" x1”

4" x3" x1”
COMPLETELY BUILT AND TESTED — SATISFACTION GUARANTEED
Employing the latest silicon devices these

BRIEF SPEC. FOR ALL THREE MODULES

three modules excel in the field of low-cost Response 15- 40,000 Hz + 1 dB
high quality audio. All three modules are Distortion % @ 1 kHz

short and open circuit proof and the 100 watt Loads 4-8-16 ohms
module has further protection against over- Quiescent current 15 mA

heating and faulty inductive loads. All Noise Better than —75 dB

25-45 volts SA25/35

40-70 volts SA100

ALL MODULES ARE CONSTRUCTED
ON GLASS FIBRE P.C. BOARD

SPECIAL OFFER. Complete
power supply if purchased two SA100's including
with either two SA25 or two mains  transformer for
SA35, only £5°00. music use, £7°75. Carr, 45p,

GOODMANS 12P

.4 127 50W 8/15Q
only £10-90 carr.
30p
Famous British
25W 12” loudspeaker
only £4-95 carr. 20p

modules may be used with a wide range of Supply voltage
supply voltages and loads.

ONLY ADVANCED' DESIGN TECHNIQUES MAKE THESE

PS45—supplies two SA25 or two SA35. PS70—Complete supply for

120 WATT MODULE
for 8 ohm systems.

Rugged transformer =
driver stage. b\Q'
£13-90 carr. 20p or

s“PPI"Es Carr. PS45 free, MT45 20p,
low-priced addition to the D.J.'s equipment.
¢ . F !
the music. Complete with control and ree with Supply £18-95 carr. 40p.

EXTRAORDINARILY LOW PRICES POSSIBLE.
Fully assembled and tested, £2-85.
OUND to LIGHT CONVERTER £8:90
It will operate from the bass notes thus
attractive case—fully tested and guaranteed.

MT45 to suit the above module £2-85.
This single channel light unit is the ideal
flashing lights up to 1000 watts in time with Carr.

A UNIT TO SATISFY ALL THE NEEDS OF A MIGH QUALITY
DISCOTHEQUE

LOOK AT THESE FEATURES

% Left/right fader, treble and bass controls for decks.

% Microphone mput with own volume, treble and bass controls.

+ Headphone monitoring (P.F.L.) with 100mW undistorted output.

4 Master volume control—output levels up to | vole.

% Suitable with all power amplifiers or with the SAXON SA series of

PRICE BREAK-THROUGH !

CSE AMPLIFIER £32 carr.
free. 70W cont. R.M.S. i 3
100W music. Two inputs, amplifier modules.
bass, tr

eble.
FULLY GUARANTEED.

STEREO GONTROL

SAXON 100 AMPLIFIER.
FET inputs four channels

100 watts RM.S. 8 ohms,
&5 25| UNIT onty £15:803
£37-75. y - Free

Y% Built-in mains operated power supply, or may be battery operated.
P———— . * 20-25,000Hz response.

R 3 —65dB nojse level.
MONO VERSION with P.F.L. still Accepts all ceramic cartridges.

*
available at £6-50, carr. 20p % 26dB tonal variation.

% Smart black panel.
SALISESCTIONRCUARENITEED (Illustration shows Mono Unit only)

Lo el
’.'.MX__O_N i‘

S.A.E. WITH ALL ENQUIRIES PLEASE — TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME

R AND A ORDER RS O
ehorse Ro a [ ) 2 A 6a Delce Road, Ro este
ovdo R 01-684 6 edway 4420
[ NEW
e . o | || Bwatt HiFi B CALCULATOR

LION ELECTRONICS AMPLIFIERS 3 CHIP
°,° INTRODUCE ® °* ° f;fgiﬁ;g%pg’?nfu:ﬁ?‘??%ﬁﬁg‘;’: ;E():AS “m; Olne-Chip Calculator Circuit.
® ® o & o M ELECTRONICS uild yourself alow-power pocket calculator

A MINIATURE ELECTRONIC DICE

Based on unique circuit comprising: 3 D.LL.
I.C.’s, 6 transistors and sub-miniature

| 105, GRANGE ROAD, LONDON SE. 25.  J

lamps. Completed size (including lamps)
only 24in x 2{in x #in, excluding 6V battery
and 2 miniature switches. Kit of all parts
needed to build this fascinating device including
pre-cut circuit board, wire, solder, switches,
etc. with circuit dlagram and instructions.
ONLY £2.75, post paid. Circuit and instruc-
tions if ordered separa(ely 20p. Bactery holder
to suit 4 x HPIl's, 20p, post free if ordered
with kit.
ALL PARTS AVAILABLE SEPARATELY.

Send S.A.E. for full parts and price list.
C.W.O. Mail Orders to:

17 RUTLAND ST., LEIGH, LANCASHIRE

RUN YOUR

TAPE RECORDER

OFF

A.C. MAINS

Madins u:it supplied complete
and ready to plug into your

cassette recorder. (State volt- a 50
age, model and plug required.) P. & P. I5p
Also available for single outputs 6V, 9V 12V,
18V, £2.P. & P, 15p.

R.C.S PRODUCTS (RADIO) LTD.
(Dept. P.E.}), 3| Oliver Road, London, E.I7

with 8 digit display (7-Segment) and all
professional functions.

Calculatar Chip TMS 1802NC £30-00

RAPIDMAN 800 Calculator £39-50

LED Displays--One digit £4-50
Four digits £17-00

—5x7 Dot Matrix £12:50
All displays 14 pin D 1.L. packages. CWO to:

BYliiND

ELECTRONICS

181 EBBERNS ROAQ, HEMEL HEMPSTEAD, HERTS.
0442 62757
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FREE

SPECIAL INSERT

IQCO Ilead' Olll
Identichart

Gives connection data and diagrams of a large number of the most
commonly available types of linear and logic integrated circuits,
with manufacturers’ equivalents of common series.

This Wall Chart is a companion to the Semiconductor Lead-Out
Identichart and measures 21 in. x 15fin. It provides at-a-glance
data for the workshop and laboratory on differential amplifiers,
operational amplifiers, voltage regulators, transistor arrays, power
amplifiers, DTL and TTL.

1.C. Infercom

Using an integrated -
circuit amplifier for s
simple and rapid con-
struction, this master/
slave intercom can
give a powerful 1 watt
output at only 3 per
cent distortion. In
office or home, this
unit is invaluable,
saving both time and
effort.

NEW SERIES
Designing with Integrated Circuits

An absorbing exercise in applying 1.C. principles to experimental
circuits that have severai advantages over discrete circuit counter-
parts. This series of articles will open up the practical applications
of 1.C.’s and provide some inexpensive circuits using popular devices.

October issue on sale September 8

PRACTICAL

ELECTRONICS
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LASERS IN THE NEWS

A laser optical wideband trans-
mission system is under develop-
ment at the Signals Research and
Development Establishment
(SRDE) at Christchurch. A single
flexible glass fibre is used as the
transmission medium and it can be
laid just as any ordinary electrical
conducting cable (i.,e. round
corners) and harnessed and laced
with other cables. A gallium
arsenide laser is used with a
simple silicon photodetector at the
other end. An alternative non-laser
system also being investigated uses
bundies of fibres and simple
gallium arsenide lamps.

The advantage of the system is
its high immunity against electro-
magnetic pick-up and it is there-
fore particularly valuable in en-
vironments which are electrically
“noisy”. The development is seen
as one answer to the problem of

INllllﬂllY

NOTEBOOK
gy

interference-free data transmission
or voice communication in bad
environments such as ships.

The German company Siemens
is experimenting with lasers from
an entirely different angle although
still in communications. They like
it for the astonishing number of
communications channels avail-
able over a single laser beam but,
of course, there is still the problem
of atmospheric attenuation in free
space.

An experimental installation has
now been set up in Munich over
a 54 kilometre path between the
district of Obersendling and
Giesing. A 5W CO, laser is used,
emitting an invisible infrared beam
which, say Siemens’ engineers, is
less susceptible to atmospheric
influence than the visible beam
emitted by helium-neon lasers. It
has been found that transmission
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is still possible in heavy mist,
moderate rain, fog and snow and,
in fact, any atmospheric distur-
bance where deterioration of the
signals is less than 8dB/kilometre.

For high volume short-range
traffic in cities, say between tower
blocks, the system shows con-
siderable promise especially for
data transmission where, if there
should be a temporary break in
communications due, perhaps, to
heavy rain, the data can be tem-
porarily stored and then trans-
mitted in high speed bursts when
the channel is open.

Nobody has yet made a fortune
from lasers but they could become
big business in this sort of appli-
cation when one considers that
every major city could be using
scores of such links in the 1980's
merely because the local land-lines
are already overloaded as, indeed,
they will be.

CONTROLLING UPPER
AIR SPACE

I was fortunate in being one of
the very few journalists to be
invited to inspect the new Euro-
control air traffic control centre in
Maastricht, Holland. The Centre
has been designed to control the
upper air space over Belgium,
Holland and part of north west

Germany. It has been built by a
consortium of companies com-
prising Plessey Radar (UK),

Thomson-CSF (France) and AEG-
Telefunken (Germany).

It is a massive complex of sight
computers, 140 cathode ray
display units, and operating posi-
tions for 80 controllers and
trainees. Now only in partial opera-
tion, it is in its final stages of
development and should be in full
operation by late 1973. The Centre
is costing some £5 million and
looks like being a good investment
as it is clearly a pattern for similar
centres elsewhere in Europe and,
possibly, in other parts of the
world. The Eurocontrol Commission
of Ministers has already announced
a further installation to be based
on Karlsruhe.

Meanwhile there is uproar over
the British ATC centre at West
Drayton with much of the blame
for its operational shortcomings
allegedly being attributed to the
Marconi computer system. J. W.
Sutherland, chief of Marconi Radar
Systems, is defending the com-
puters and blaming constantly
changing operational requirements
which have resulted in computer
capacity below that now required.
Wherever the problem lies, the
consequence is that larger and
faster computers are now needed
and are being ordered.

The only crumb of comfort is
that the Americans have ®een in
similar trouble and, surprisingly,
Eurocontrol who should have

profited by the experience of
America and Britain, having started
much later, has already decided
that three IBM 370/155 computers
will be needed in place of the
present 360/50 complex as air
traffic growth was underestimated,
especially that of charter flights.

Mutual recriminations between
specifiers and equipment suppliers
may help injured pride but don't
help the provision of quick solu-
tions to problems. The successful
implementation of very large inte-
grated electronic systems is clearly
much more difficult than was
thought. It was refreshing to hear
Eurocontrol administrators admit
quite openly that a mistake had
been made which would be
speedily rectified.

MAKING THE GRADE

Giant GEC and medium-sized
Racal have both announced record
profits and growth during a period
when business conditions have
been anything but easy. Which just
goes to show that well- -managed
companies can make progress in
bad times as well as good.

The Unitech Group has recently
acquired APT Electronics and
might well be looking for further
expansion through acquisition. One
Unitech company to keep an eye
on is Data Recognition Ltd.,
specialising in Optical Mark Read-
ing (OMR) equipment for data-
entry into computing systems. OMR
is proving to be somethmq more
than the poor man's optical
character recognition system. It is
now taking off in a big way. fully
justifying the faith of NRDC who
backed Data Recognition’s pioneer-
ing work and now see it coming
to fruition with several large con-
tracts in hand.

MICROWAVE 73

Europe’s first full-scale Micro-
wave International Exhibition and
Conference, scheduled for next
year, already looks like being a
winner. A call for papers has been
put out and | understand that the
exhibition stand space has already
been more than half sold.

The event is to be at the Metro-
pole Hotel, Brighton, which is
turning out to be something of an
up-and-coming electronics centre.
Communication 72 was a success
which is to be repeated in 1974.
The annual Internepcon show is
now a "must” in everybody's diary
and the Electro-Optics show is
another big draw. And it's not just
because Brighton is a jolly place
to have a conference and exhibi-
tion, although it clearly must be a
factor. More important s the
organisation, the quality of the
speakers, the technical standing of
the delegates and the rigid exclu-
sion of literature-snatchers.
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INPUT 230/240V a.c. 50/40 OUTPUT
VARIABLE 0 260V
All Types

from } to 50 amp from stock.
SHROUDED TYPE

1 amp, £7-00 20 amp, £49.00
2.5 amp, £8-05 15 amp, £58-00
5 amp, £11-75 37-5 amp, £82-00
10 amp, £22.50 50 amp, £98.00
1S amp, £25-00

(Panel Mounting) 4+ amp, £4.75.
I amp, £7-00. 2} amp, £8-05.

L.T. TRANSFORMERS

All primaries 220-240V

2-5 amp
OPEN TYPE
All carriage paid.

Type No. Sec. Taps Price Carr.
1 30, 32, 34,36V at SA ....... .... £4.68 45p
2 30, 40, 50V at SA ..... £6.88 45p
310, 17, 1BY at 10A £4.95 45p

6, 12V at 20A . 45p
S 17,18, 20V at 20A 55p
6 6, 12,20V at 20A 55p
7 24Y at 1I0A ... .. a0 45p
8 4, 6,24, 32Vat 12A ... 45p
9, 6 and 12V at 10A ... .. 45p

220240 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
Case dia. 3-lin, width (case only) 3:125in, width

24b.

overall (inc. motor) 5:25in, aperture 3-125in
1-85in. Price only £2-95. P. & P. 25p.

12 VOLT D.C. MOTOR

Powerful | amp. REVERSIBLE 3 i
motor. Speed 3,750 r.p.m. .

complete with external gear train 1
(removable) giving approx. final speed of

either 125 r.p.m. or 240 r.p.m. Size: 43in
x 24india. Either type price 95p inc. post.

PARVALUX TYPE SD2. 120)/250 VOLT
A.C./D.C, HIGH SPEED

cll & ~

A

MOTOR
4|
\;

Speed 9,000 r.p.m. approx. or 3,200
600 WATT DIMMER SWITCH.

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.

§ Easily ficted. Fully guaranteed by
p makers. Will contro!l up to 600W of all
S “_ 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 21, Dia. #, Shaft
length %, Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. lIdeal for portable
recorders, etc., etc. Price £1-25P. & P. 10p.
——y

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

30 r.pm. 40 |b, ins,
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex-equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6:30. P. &
P. 50p.

17 WAY SELECTOR
SWITCH with RESET COIL

This fascinating electro mech-
anical device can be switched
through |7 positions, and can
3 be reset from any position by

- energising the reset coil.
110 voit A.C. operation, or 230/240V A.C. with
500 ohm, 10W resistor, or SOV D.C. Two for £l.
P. & P. 10p.

UNISELECTOR SWITCHES

NEW 4 Bank 25 Way =

24V d.c. operation. £588, / I

P. & P. 25p. 6 Bank 15 Way } te== T 5
24V d.c. £6-50, P. & P. 25p. i = =
8 Bank 25 Way, 24V d.c.

operation. e b -2

£7.62 plus 25p. P. & P.
All Mail Orders—Callers—Ample Parking

CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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Dept. PE9, 57 BRIDGMAN ROAD

Extramely powerful with approx.
14ib puil, lin travel. Fitted with
mounting feet. Size: 4in_ long,
%iig Pwida, 3in high. €2.00 incl.

130-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration). Approx. l}lb pull
Feet size 1§in % l}in. Price 85p incl. P. & P.

18-24 VOLT D.C. SOLENOID
Size: O.A.L. 3{in Itin lin. Max. push § at
|lb. approx. PRICE: 75p incl. P. & P.

STROBE !{ STROBE“

Build a Strobe Unit, using the latest type Xenon
white hght flash tube. Solid state timing and trigger-
ing circuit. 230/250V a.c. operation.
EXPERIMENTERS’ ECONOMY KIT
Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard S$.C.R. Uni-
junction Xenon Tube and instructions £6-30, plus
25p P. & P,
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plasticthyristor.
Speed adjustable 1-80 {.p.s. Price £10-50. P. & P. 50p.
HY-LYGHT STROBE MK II]
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.
2-00, P P. 50p. SPECIALLY DESIGNED.

£l .
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
white light.

Never before a Strobe Kit with so HIGH an output

at so LOW a price. ONLY €20 plus 75p P. & P.

ATTRACTIVE, ROBUST, FULLY VENTI-

LATED METAL CASE specially designed for the

Super Hy-Lyght Kit including reflector £T00P. & P.

STROBE'!

intense

45p.

For 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. £5-75 incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 75p incl.P. & P. Motor
available with wheel.

INSULATION TESTERS NEW!
Test to |.E.E. Spec. Rugged metal (j

construction, suitable for bench or £ /_(>}
.v."

-~

field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight élb.

carriage paid,

500V, 500 megohms, £28 incl. P. & P.

L.T. SUPPLY UNIT 0. ~
INPUT 220/240V a.c. . @Q
VARIABLE 0-36V 1
Fully isolated. Fitted in robust metal case with

Input and output fully fused. Ideally suited for
Lab. or Industrial use. £68 plus £2 P. & P.
SWITCH 200/250v Ex. GPO.

Tested. Manually set 2 on, 2 off every

€3.75. P. & P. 20p. Also available with

solar dial ON dusk, OFF dawn. Price as

1,000V, 1,000 megohms, £34.00

36V 30 AMP.A.C.orD.C.VARIABLE
E e s

QUTPUT CONTINUOQUSLY %

Voltmeter, Ammeter Panel Indicator and handles.

VENNER ELECTRIC TIME

24h. Override switch: (SA £3-25, 20A

above.

PROGRAMME TIMERS

J—
Tl uu:é’ -

3 ‘y,{ (Mfg. by Magnetic Devices
AT 3 Ltd.). 240V a.c. r.p.m.
h gy Crouzet motor. Orives

4 IS cams, each operating

a 10 amp ¢/o micro switch, Cams are individually
variable, allowing innumerable combinations. Ideally
suited for machinery control, automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays, etc. PRICE £5-75. P. & P. 25p.

SIMPLE 9 CAM PROGRAMMER
9 by S amp | make, | break micro switches. Oriven
by heavy duty 'Crouzet' 115 V/230 ¥ A.C,, IS r.p.m.
motor. Solid fibre cams may be profiled and adjusted
to individual requirements. Price £3-50. P. & P. 25p.

MOTOROLA MAC |1/6 PLASTIC
TRIAC 400 PIV. |10 AMP
Now available EX STOCK. Supplied with full data
and applications sheet. Price £1:05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

SERVICE
TRADING CO

Superior Quality Precision Ma

NEW POWER RHEOSTATS

100 WATT. | ohm, I0A; 5 ohm,
4-7A; 10 ohm, 3A; 25 ohm, 2A;
50 ohm, ['4A; 100 ohm, I|A;
250 ohm, 0:7A; SO0 ohm, 0-45A;

1 kf2, 280 mA;
18 kQ, 230mA; 2.5 kQ,2A;3-5k0, Ska, 1490mA.
Oiameter 3%in Shaft length Fin, dia. §{in. All at
£1-65 each. P. & P.74ip.

50 WATT. 1/5/10/25/50/100/250/500/1/1°5/2:5/5k Q.
All at €115 each. P. & P. 7ip

25 WATT. 10/25/50/100/250/300/500/1/1-5/2 5/3'5/

p.

SkQ. All at 90p each. P. & P. 7%
Black Silver Skirted knob calibrated in Nos. 1-9.
14 in.diabrass bush. Ideal for above Rheostats, 18p e2.

RELAYS sieMeNS, PLESSEY, Etc,

MINIATURE RELAYS

Col. (1) | 2 3 4
Coil ohms = s S T
— cfo P

Col. (2 410 | 10-18  4cjo 73p°
Working 600 1224  4c/o 78p°*
d.c. voles 700  16-24  4M2B 63p*
Col. 3 700 16-24  4clo 78p*
ey 700 15-35  2c/o HD  73p*
700 16-24  6M 65p*

Col. (4) 700 6-12 | ¢jo HO 50p*
Price 700 20-30 6 cfo 75p
1,250  24-36  4cjo 63p*

HO = 2,500  36-45 &M 63p*
Heavy duty | 2,400 30-48 4 c/o 50p*
*Incl. Base |9.000  40-70  2¢c/o 50p*
Post paid. 15k 85-110 &M 50p*

12 VOLT D.C. RELAY 140 ohm coil

Three sets ¢/o contacts rated at 5 amps. 78p includ-
ing P. & P. (Similar to illustration below.}

‘DIAMOND H' 1230 VOLT A.C, 'y‘a%
RELAYS (Unused)

Three sets ¢c/o contacts rated at 5 amps.
PRICE: SOp, P. & P. 10p. (100 lots
€40 including P. & P.} J

230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set ¢/o contacts rated at 7°S amps. Boxed.
PRICE: 40p.P. & P. Sp. (100 lots €32 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 §” high, #" wide, §” thick. Com-
plete with 3” leads. New 73p, incl. P. & P.

ELECTRONIC
ORGAN KIT

: Easy to build. Solid State. Two full octaves

i (less sharps and flats). Fitted hardwood case.

Powered by two penlite |}V batteries. Com-

plete set of parts including speaker, etc.,

together with full instructions and 10 tunes.
P. 22p.

Price €3. P. &

50 in | 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.

e Tl o s e ——
G.E.C. 12 WAY I5 AMP CONNECTORS
NEW in makers carton.

SRR adtey

oz E 50 S, m

per doz.  Post paid SNOVTY kAl
(Minimum 1 dot;; ” mu‘nu

LIGHT SOURCE AND PHOTO
CELL MOUNTING

Precision :ngigeered light m

source wit adjustable lens

assembly and ventilated lamp mE

housing, to take MBC bulb. =

Separate photo cell mounting assembly for ORPI12

or similar cell. Both units are single hole fixing.

Price per pair £2-75. P & P. 18p. B
V)

LIGHT SENSITIVE SWITCHES %

R

Kit includes ORP.12 Photocell, Refay .
Transistor Circuit. For 6 or 12V D.C.
operation. Price £1-50 pius 12p P. & P.
ORP. 12 and Circuit 6Jp post paid.
120/240V A.C. MAINS MODEL

Mains transformer, rectifier, relay, | make | break
H.D. contacts. price incl. circuit £2:65. P. & P. 20p.

MICRO SWITCH
5 amp ¢/o contacts. Fitted with
removable push button
assembly. Ex. P.O.20for £1 inc.
post. (Min. order 20.)

D.C. AMMETERS NEW!
1A, 5A, I5A, 20A, £1.75, incl. P. & P.

Very special offer

0-300V a.c., £1:90, incl. P. & P

Personal caliers onfy. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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(A LT | PCB's and KITS

All PCB's Fibreglass, Drilled, Roller-Tmned

CALLERCORD—Designer Approved PCB and Kit
Semiconductor set, £5-20
; R’s, C’s, Pots, Swnches Relays, Transformer, £7.75

PCB (4|n V7}|n) also holds edge-con, and relays £1.50
Pips Gen.—5/C’s, R’s, C's, PCB (I#in - 24in), £1-20

) ] L L
AURORA—Multichannel Sound Controlled Lighting
Designer Approved PCB’s and Kit
4 Channel set —Semiconductors incl. thyristors, £6-45
R’s, C's, Pots, Ferrite Cores, £5:70

.
Power Supply (will supply 8 channels) £3-20
a” e ec ,’Unlcs PCB (44in - Ilin) holds Pre-amp and 4 chans. incl. pots, £1-80
PCB (44in . 6}in) holds PSU, Sync. Gen., 8 output trans-
formers, and 8 thyristors or triacs, £4-35
PHOTO-PRINT PROCESS CONTROL UNIT

Whether you are a newcomer to radio and elec- :sm'<°"d"“°'= incl. thyristor and LDR, £3-15
, ., . N s, C's, Pots, Relay, Switches, Translormer £5-05 .
tronics, or are engaged in the industry and wish PCB (3in - 5}in) also holds pots, relay, keyswitch, 95p
to prepare for a recognized examination, ICS GEMINI PRE-AMP
can further your technical knowledge and fﬁgr?i'r"sl}dégiég)[ssﬁenrf?onsr’;eﬁfflihiis'f?i? fo afso hold
provide the specialized training so essential ‘953°C s, Rotary pots and switches to match PCB (Stereo set),
to success. ICS have helped thousands of AT G AT
ambitious men to move up into higher pald PCB (34in - 5}in) (Stereo), £1-40
R’s, C's, pots to match PCB (Stereo set), £4:28
jobs—they can help you too! Why not fill in ST Lo S .
the coupon below and find out how? PCB (2in  4in), 60p. R’s, C's. pot to match PCB, £3-20
. TAPE NOISE LIMITER
Many diploma and examination courses available, Dogi';:"' CY; Pot, £1:45. PCB (l4in  3in), 60p
including expert coaching for: S/C's, RI‘-sI: C's,EEtI;,LLE:éS. PCB (3in - 34in), 60p
OTHER CIRCUITS AND PCB's AVAILABLE — FREE LIST
® C.& G. Telecommunication Techns'. Certs.
® Radio Amateurs' Examination PHONOSONICS
® General Radiocommunications Certificate 25 KENTISH ROAD, BELVEDERE, KENT. MAIL ORDER ONLY
® C. & G. Radio Servicing Theory
® General Certificate of Education, etc.
Now available, Colour T.V. Servicing G“"Igﬁ‘lrﬁhﬁc;rTONlc £7 95 . 35,

Examination Students coached until successful

* ALLC HIGH QUALITY COMPONENTS
Capacitive dlscharge ignition is recognised as being the most efficient
system and will give you:
® Continual Peak Performance

SELF'BU'LD RA DIO COU RSES @ Up to 20% reduced fuel consumption

@ Easier All-weather Starting

@ Increased Acceleration and Top Speed

Learn as you build. You can learn both the theory and @ Longer Spark Plug Life
q q q R A~A @ Increased Battery Life
practice of valve and transistor circuits, and servicing @ Elimination of Contact Breaker Burn
. AN q . @ Purer Exhaust Gas Emission .
work while building your own 5-valve receiver, transistor 12 volt only-—state pos. or neg. earth. Supplied
q q withillustrated assembly and fitting instructions,
portable, and high-grade testinstruments, all under expert with details for fitting all types of tachometers
o q . Can be built in an evening and fitted in |5 minutes. Spare snap-on con-
tuition. Transistor Portable available as separate course. nectors for coil, ecc. Call in for a demonstration. SAE. all enquiries

please. Ready built unit, guaranteed 5 years—£9-95 + 35p P. & P

INVERTER TRANSFORMERS; Scorpno £| 35+25;> P.&P.; Fl/llgh( 20
PosT THls coupo" ToDAY watt £1-85 + 25p P. & P.; Choke BSp + 15p & P.; B wart £1.45 + 25p

P, & P.Silver Hammer Case/alumm base + H/smk 75p + 20p P. & P.

tor tull details of ICS courses in Radio, T.V. and Electronics ELE?;EA%'I:JgTsREE?rEvsvll?L':ALtsv?solgll)éTEs
Member of the ABCC Accredited by the CACC 3 2
| l‘:s INTERNATIONAL
I EST. 1891 CORRESPONDENCE SCHOOLS ' SEMICQNDUCTORS AT LOWEST PRICES
| Dept. RB25, Intertext House, Stewarts Rd., London SW8 4U) | T paecicondyctoplbrangleendardiiully ‘”““"“%WA
I Please send me the ICS prospectus—free and without I z
l obligation. . ‘
I (state Subject or Exam.)
| NAME , AGE { it mz”
(Block Capitals Please) eners
| ADDRESS I 15 E§§§§E izﬁ
ZTX314 BFS60 Z5174 KS0I5A 17p
I ' MOTOROLA: MIE29SS £1.06. MIEI0SS 88p. IN4444 €235
9172 R.C.A.: CA07S £1-13. CA3090Q £3.46
l 1 Postage & packmg 10p, Free above £2. Send SAE for Ferranti data.
INTERNATIONAL CORRESPONDENCE SCHOOLS NI O BOX SE OEDHAMILANCS
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. CONNECTING UP SLAVE BATTERIES

In BP 1270799 Joseph Lucas
(Industries) Limited suggest a
simple answer ‘to the irritations
which can occur when a car
battery is semi-flat or flat and a
slave battery has to be connected
in parallel with the flat one to start
the vehicle.

Connection to the flat battery
is by non-conventional crocodile’
clips. Each clip is formed from
two halves in normal ‘‘clothes peg”
-manner, but the two halves are
insulated from each other to pro-
vide two separate “flat” terminals
at each crocodile clip. As well as
the double crocodile clips, X1 and
X2, a pair of conventional “slave”
clips X3 and X4 are used for
connection to the slave battery.

One terminal of each “flat” pair
(11b, 12b) are connected together
through diode D1 and relay coil
RLA in series, a warning tamp LP1
being shunted across the relay coil,
see Fig. 1.

BP 1270 793

B b2
\unl

», ’ SLAVE

FLAT BATTERY

BATTERY e
1
R1
;j
LY G

%g

L7 siges b (X1.X2) croc chip intulated from side ¢ X4

Fig. 1

The ‘'slave” terminal X3 con-
nects to fixed contact RLC1 of an
electromagnetic relay of which
another fixed contact RLC2 con-
nects to “flat” terminal Xla. The
relay contacts are bridged by RLC
relay wipers when the coil is
energised. One end of RLC coil is
connected to the ‘flat” terminal
X2a and the other end to the slave
terminal X3, via resistor R1, con-
tact RLA1 which is normally open
(but can be closed by the relay
coil) and diode D2.

The relay coil RLC, R1 and RLA1
contact is bridged by another warn-
ing lamp LP2. Finally the RLC wiper
contacts are connected to both the
terminals 12a (“flat”) and X4
(“'slave”) through relay coil RLB1
which  controls contact RLB1
bridging the resistor R1. o

Practical Electronics ° September 1972

In use the terminals X1a, b and
X2a, b, are connected to the flat
battery and any useful current
flows through the relay coil RLA
to close RLA1 and lights up the
lamp LP1. .

The terminals X3 and X4 go to
slave battery and the lamp LP2
lights up. If lamps LP1 or LP2 fails
to light, the indication is that a
connection has been made the
wrong way round with the diodes
blocking any discharge and so
averting problems. Failure of lamp
LP1 to light can also, of course,
mean a totally flat battery.

The relay RLC is energised (so
long as RLA contacts have closed)
and the RLC wiper contacts link
the RLC2 and RLC1 contacts
together to provide a simple
parallel connection of both bat-
teries. Relay coil RLB also operates
.to open RLB contacts and so limit
the current through coil RLC. The
circuit thus automatically provides
various safety factors. If the battery
is hopelessly flat, then there will
be insufficient current through RLA
coil to pull over the contact RLAT.
If either battery is connected up
the wrong way round, the diodes
will block and prevent damaae.
Also, if either clip is removed RLA
coil will be "open circuit” and RLC
wiper contacts will open.

FIBRE OPTIG IBGNITIONS

CLEVER use for light guides

turns up in British Patent
1257 794. This is from the British
firm Associated Engineering Ltd.,
and is for an optical system which
controls ignition systems in inter-
nal combustion engines.

In its basic form the mechanical

rotor arm arrangement is replaced
with an equivalent optical arrange-

“ment, Fig. 1. A solid state source,

such as a gallium arsenide diode,
emits light continuously and is
picked up by one end of a rotating
L-shaped light guide. The other
end of this light guide sweeps past
a sequence of fixed light guides:
one for each of the engine cylin-
ders. The light from each stationary
guide is detected and passed to
a pulse forming circuit. The output
pulses are -then fed to separate
h.t. coils in series with each spark-
ing plug.

In a more sophisticated arrange-
ment the stationary tight guides are
in pairs for each cylinder of the
engine, see Fig. 2. The gallium
arsenide diode produces a con-
tinuous low level light output which
is fed by the rotating guide to the
first light guide of each pair and
then to an associated photoelectric
detector and pulse trigger circuit.
A delay circuit is introduced be-
tween the detector and trigger
circuit so that the triggering pulse
may be varied in accordance with
differing engine timing require-
ments.

The low level output from the
gallium arsenide diode is sufficient
to produce an output from the
detector stage and this output is
sufficient to trigger a high inten-
sity light pulse from the diode. This
high intensity light pulse is picked
up by the second light guide of
each pair and initiates sparking by
feeding pulses to an h.t. coil in
the same way as the basic circuit.

The delay which is introduced
into the first circuit can be con-
trolled by engine parameters such
as r.p.m. or manifold pressure and
allows advancing or. retarding of
the trigger pulses, and thus spark-
ing. This way, engine timing can
be optimised.

BP 1 267 794

FIXED PHOTO
LIGHT GUIDES SCR
etbe

- GUIDE

Fig. 1

PULSE
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| h.o.
ENGINE COIL T e paRK
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ENGINL SPEED SIGNAL
MANIFOLD DEPRESSION SIGAAL

CONTINUOUS LPLUG
INPUT 73 =
ROTATING . ,eer” X3
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IrLue
Fig. 2
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DISPLAVS

Other types of Display

N THIS final part of the series we are going to
I have a look at some display technologies which
are still on the fringe of amateur project usefulness.
the first because it is relatively new, and the second
because devices are not currently available from
the usual suppliers,

It is readily apparent that today's “fringe” device
is tomorrow’s best solution, and no discussion of the
display scene would be complete without a mention
of these two novel and useful techniques.

LIQUID CRYSTALS

Sounding like a contradiction in terms, these new
display devices are expected to eventually share the
bulk of the display market with L.E.D.s, comple-
menting these devices because of their suitability
for large area displays.

The operating principles are based on the utilisa-
tion of a class of organic materials which exhibit a
regular crystal-like structure even when they have
melted from the solid and become liquid. This effect
occurs over a fairly restricted temperature range,
and much of the development centering on these
materials has been aimed at increasing their operat-
ing temperature range.

There are various types of liquid crystal struc-
tures, all of which are capable of useful employment
in display devices, the most popular at the moment
being the “nematic” type in which the cigar-shaped
molecules are aligned with each other in a two
dimensional sheet over the normal liquid crystal
temperature range.

The liquid is normally transparent, but if it is
subjected to a strong electric field ions move through
it and disrupt the well-ordered crystal structure,
causing the liquid to turn an opaque, milky colour.
Removal of the applied field allows the crystal
structure to reform and the material regains its
transparency.

PRACTICAL LIQUID CRYSTAL DISPLAY

The basis of a useful display technique is inherent
in the behaviour of the nematic molecules, and the
way in which this is realised can be seen in Fig. 7.1
which shows an exploded view of a typical liquid
crystal display “plaque”.

770

Part
By R.W.(oles

The liquid crystal material is held in the centre
cell of a glass sandwich, the inner surfaces of which
are coated with a very thin conducting layer of tin
oxide. which can be either transparent or reflective
as required. The oxide coating on the front sheet of
the indicator is etched to produce a seven (or more)
segmint pattern with fine interconnections to edge
terminal pads, each of the segments being insulated
from each other.

The voltage typically required to render the seg-
ments opaque is 30V and this voltage can be applied
in either sense, a fact which makes a.c. operation
quite feasible, even desirable, because of the reduc-
tion of electrolytic transport, i.e. erosion of the elec-
trodes and the consequent increase in life.

AN

seven segment
. | decoder

BCD
input data

Fig. 7.1. Construction of a typical liquid crystal
display. Sheet A is a glass sheet covered with
a conductive layer (which can either be trans-
parent or reflective), sheet B is a spacer to
produce a cavity to contain the liquid crystal
and sheet C is the front glass sheet which has
a (transparent) conductive layer in the form of
a seven-segment layout
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Braml

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/C120 4-SPEED AUTOCHANGER.
With latest monu compatible cartridge £8-97. Carr. 50p.
With stereo cartridge £7-97. Carr. 50p.
LATEST GARRARD MODELS. 8.A.E. for Latest Prices!

new coniponents
throughout. 5 silicon
trangistors  plus ¢
power output transjs-
tors in push-pull. Full
wave rectification.
Output approx. 13W
rans. into % ohin,
Frequency  response
12Hz - 30KHz - 3db.
Fully integrated pre-
ammplifier stage with
Bass boost and Treble cat controls.
Input for ceramic or
cryatal cartridge. Sensitivity approx. 40m\v for full
output. Nupplied ready built and tested, with knobs,
eacutcheon panel, input and output plugs.  Overall size
3in high x Gin wide x 7}in deep. A.C. 2001250V,

PRICE £10-50 5"

23p.

DE LUXE STEREO
AMPLIFIER

separate Volume,
Huitable for 8-15 ohm speakers.

A, nains
260-240 volta,
Using heavy
duty fully
isolated

= & —= mains trane-

J r— former with

= ,| tall wave
= N rectitication
NE W) giving ade-

B\ et —  quate smoothing

— ) — with negligible hum.
% Valve line up:—2-
LCL86  Triode  Pentodes.

1 EZso aa recuticr.  Two dual polentiometers are
provided for bass and treble control. giving bass and
treble bonst and cut. A dual volume control is used.
Balance of the left and right haml 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 fult peak output of 4 watts per channel
(8 watts mono), into 3 ohm speahkers. Full negative

feedback 1n a carefully calculated circuit, allows
with

volurne levels to be used negligible distortion.
Supplied complete with knohs. chassis gize 1lin, w - 4in. x.
Overall height including valves 3in. Ready built and

teatedl to a high standard. Price £892- P. & P. 45p.

NEW! POWER SUPPLY UNIT

200/240V  A.C. input. Four switched fully smoothed D.C.
outputs giving 6V and 74V and 9V amed 12V at 1 amp
continuous (1} amp intermittent).

Fitted insulated output terminals and pilot lamp indicator.
Hamumer finish metal case, overall size 67 31 2.

Suitable for Transistor Radios, Tape Recorders,
Amplifiery, etc., ete. Keady built and tested.
P & V.

PRICE £4-50

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and hushes. Size 22in X
3in approx. 25p pair. P. & P. 5p.

15p.

HIGH GRADE COPPER LAMINATE BOARDS
8in x 6in X Ain. FIVE for 50p. P. & P. I3p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 107, extends to 36~
4 core or & core. 25p each. P. & P. 3p. 5 ur more post free,

SPECIAL OFFER! MAINS TRANSFORMER.
A.C.input. 35V at 1} amp A.C. output.
L SEPS o 37 approx.
vertical mounting.  75p.

200/240V
Overall size
sugtable for drop through or
P. & P. 30p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. : 0-210-240V.  Secon-
dary comnbinations: 0-3-10-15 0-35-40-60V  halt
wave at 1 amp or 10-0-10, 20-0 30-0-30V, at 2 amps

full wave, Size 3inL inW )(v 3inli, Price £1-75.
P.& P, 30p.

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

P 00/240V. SBec. 0-12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES

A must for servicemen and home
constructors. Including many 1000’s
of British, U.S.A., European and

Japanese transistors.  ONLY 40p.
Post 5p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge “‘Colorcoat™
plastic coated steel. Resonance free.  Designed to take
tarrard 1023, 000, 2023TC, 2500, 3000, 3500, 5100,
sP25 I and 111, 8L63B, AT60, ete., or B.S.R. C109,
N A21, ete. C'hoice of black leatherette or teak grain
fin Nize 12%in x 14}in x 3iin high (approx. 7iin
high, including rigid smoked acrylie cover). Price

P. & P.60p. £5.50

=3

LATEST ACOS GP81/18C Mono Compatible Cartridge wnith
t/o stylus for LI EI'78. tniversal mounting bracket.
2150, P. x I'. 8p.

SONOTONE §TAHC COMPATIBLE STEREG CARTRIDGE
T/0 sty Ins. Diatond Stereo LP and Ssapphire 78. ONLY
£2-50. 1. & P. 10p. Also available fitted with twin
Diamond T;0 stylus for Stereo LP, 23, P. & P. 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 21-63. P. & P. 10p.

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP;LP/78 mono or sterco records on mono equipment.
£1-50. P.& P.10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier enploying heavy
duty double wound mains transformer, ECC83, ELS4.
and rectifier. Separate Dass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker.8ize 7in.w. 3d. 6 h. Ready built and tested.
PRICE £375. P. & P. 40p. ALSU AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £4-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} - 12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
9P23). Size 18x 15 x8in. PRICE £4:75. P. & P. 50p.

SPECIAL OFFER
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Sjze 16}in high
~104in wide - 5} deep. Fitted with E.M.I
Ceramic Magnet 13in <8in bass unit, two H.F.
tweeter unita and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8:40 car. iz

CABINET AVAILABLE SEPARATELY
24-50. Carr. 60p.
Also available in 8 ohm with EMI [3in x 8in. baw
apeaker with parasitic tweeter. £6-50. Carr. 65p.

LOUDSPEAKER BARGAINS

5in 3 ohmn £1-05, P. & P.15p. 7 X 4in3ohm £1-15, P. & P.
20p. 10 x 6in d ar 15 ohiy £1-80, P. & P. 30p. E M1
#x 5in 3 ohm with high flux magnet £1-82, P. & P. 20p.
EMIL 1 X 8in 3 ohm with high flux ceramic magnet
£2-10 (15 ohm 22-26). P. & P. 30p. EM.I. 13x8in, 3 or
& or 15 ohm with two inbuilt tweeters and crossover net-
work £4:20, P, & P. 30p. E.M.1. 13" <8 twin cone
(parastatic tweeter) 8 ohm 22-25. P. & P. 30p.
BRAND NEW. 12Zin 13w H/D Speakers, & or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6-25.
Guitar models: 25w £68 50. 35w £8-50. I'. & P. 38 each.
E.M.I 3in HEAVY DUTY TWEETERS. Powerful ceratnic
magnet. Availablein 3. K or 15 ohtn 98peach. P. & P. 13p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, % or 15 ohm, £2-20. P. & . s0p.
35 ohm SPEAKERS 3”. ONLY 63p. I'. & P. 13p.
«pOLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Rize  112in x 143300 x 1 4in deep. Weight 190z,
Power handling 20W ran.s. (40W peak).  Impedance
¥ ohm only. Response $0Hz-20kHz. Can be nounted
on ceilings, wally, doors, under tables, ete., and used with
or without baffle. Send S .A.E. for full details. Only
£5-75 each. P. & P, 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. UVsually £1'75 vd., our price 75p yd.
length. 1. & P.15p (min. 1 yd.). ®.A.E. for sBamples.

HARVERSONIC SUPER SOUND
10 -~ 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER QUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN FEASIER  CON-
STRUCTION

A really first-class Hi-F tereo Amplifier Kit. Uses
14 transistors including con Trangistors in the first
five stages on each channel resulting in even lower noige
fevel with improved sensitivity. Integrated pre-amp
with Bass, Trcble and two Volume Uontrols, Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to maodify to suit magnetic cartridge—instructions
included), Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled flbre
glass printed circuit board, rmart hrushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts— no extras to buy. Himple step by step
instructions enable any constructur to build an amplifier
to be prowd of. Brief specification: Power output 14W
r.m.s. per channelinto 6 ohma. Frequency reaponse 3dB
12-30,000Hz. Sensitivity better than 80mV into IMQ.
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 - 127 wide 87 deep
- 23" high.
Fully detailed 7-page construction manual and parts 1ist
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, 21050 TI. & I'. 15p.
(Magnetic input compotents 30p extra)
POWER PACK KIT, P. & P.30p.
CABINFET, 23 P. & P 30p.
(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
£20-50. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources inlo inputs (e.g. e, radio, Lwin record
decks, ete.) and will then provide mixing and Jading
facilities for medium porwered Ifi-Fi Discothegue use, elc.

3-VALVE AUDIO

AMPLIFIER HA34 MK I
Designed for Hi-Fi reproduc-
tion of iecords. A.C. Mains
operation. Ready built on
plated  he gauge metal
chassis, size T§inw. din.d."
43in. b. Incorporates ECC83,
LLB4, 1Z80 yvalves. Heavy
duty, dJouble wound mainas
.| transforuter and output trans-
former matched for 3 ohm
apeaker. Separate volume control and now with improved
wide range tone contrals giving bass and treble lift and
cut. Negative feedback linc. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested foronly £4:78. I’ & I’. 35p.

HSL “FOUR" AMPLIFIER KIT, Similar in appearance to
HA24 above but employa entirely different and advanced
circuitry.  Cumpiete set of parts, etc. £8-98. P. & P. 40p.

e e e e ——————
HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amiplifier using a double wound fully
isolated mains transfornier, rectifier and ECL82 triode
pentode valve ag awlio amplitier and power output stage.
Impedance 3 ohme. Output approx watts. Volume
and tone controls. Chaseis size only Tin. wide  3in. deep
6in. high overall. AC mains 200/240V., supplied absolutely
Brand New, completely wired and tested with good

quality output transfornier
£2.75 P&

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam eur-
muffs. Wired and fitted with standard stereo tin jack
plug. Frequency  response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
£22:95. P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.
PRICE £1-05. P. & P. K.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER, For P.U. Tape, Mike,
Guitar, ete., 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 13x 11 - {in.
Brand new — coniplete with inatructions. Price
88p. P.& P. 13p.

CENTRE ZERO MIKIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin lin
- #in. Limited number 75p. P. & P 10p.

oUR

OUR ROCK BOTTOM
BARGAIN PRICE

10,14 WATT HI-FI AMPLIFIER KIT
A stylishly Gshe] [V
monaural  amplifier
with an output of
14 watts from 2
ELS4s 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 i
Fully shrouded section wouwd output transiormer to
mateh 3-15Q speaker and 2 independent volume controls,
and separate baes aml treble controls are provided giving
good 1ift and cut. Valveline-up 2 EL¥4s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY £7-97.P. & P. 55p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

A few minules from South Wimbledon
Tubs Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.i9 el 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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TRANSFORMERS

MAINS ISOLATING SERIES

Primary 100 250 Volts

Secondary 240 Volts Centre

Tappad (120V) and Earth Shielded
ALSO AVAILABLE WITH [15/120V SEC. WINDING

Ref. YA  Weight Size em.

b
4
b

COMPARE OUR PRICES

lPelker Bargains
M.I.13in x 8in 3, 8 & 15 ohs
plain 200
with tweeter
twin tweeter

8in x 5in 3, 8 & 15 ohms

9THAC Sonvtone stereo ceramic

(diamond) £2-00
ACOS GP67/2C mono crystal 85
ACOS8 GP101 compatible crystal 78
Postage ip per cartridge

£
3
i

8in x 3in Dual Cone & ohw,
ceramic magnet 2
7in X 4in 3 & 8 ohms 1
2

Multitesters 2p
1 000 ohms/volts 22.50
2,000 ohms/volts 2876

o @2 e 0 0 FANE 8in 8 ohm, dual cone 50 10,000 uhms/volts £5-00
-0 2.39 CELESTION 8in 13 ohm 2-00 30,000 ohms/volts £10-00
9 2162 (GOODMANS 10in X 6in 3oh  1.75 100,000 ohms/volts
3 39 ADASTRA TOP 20 12in 25W with transistor tester  £15.00
12 &7 5.80 8 or 15 ohm 550 Postage 17p each
8 777 BAKER GROUP 25 12in 25W
. i-20 8 or 13 ohm 5-50 Panel Meters
33 ? {0-63 24in 64 ohm 50 2in 8q.
. 410 Kit-forin cabinets, teak 0-500m 4, 0 TwaA, 0-10mA, 0-100mA
& S 3 (17in x 10in x 7in) 0-500mA, "8 METER
AUTO SERIES (NOT ISOLATED) with a 13in X 8in o1 ®in cut out £1-50 Postage 17p each
Weight Size cm. Auto Taps {please specify cut out) 275
(Wd"s) b fll T O 5-210.240 Postage 23p per speaker Stylii £p
. . - - Sapphire. TCSLP, GUS, G2,
|s ;g 2‘: %8.%28.140 Microphone Bargaina £p GP63/67, BF40LP, 8tudio LP 20
MICH5 “ACOS™ metal cane, 8/Diamond as above 40
0 |0:2 :82 " erystal han 25 D/Diamond all popular types 145
8 140 2 - CM 20 Crystal Hand 45 Postage 3p per stvlus
0 114140 o ! : ostage 3p per stylu
DX 166 Dyuamic Btick 80
9 135x149 " DX 143 Dvnamic, cassette-typ
0 178165 00 stick i - 1.00 Tapes- "MYLAR'' base finest quality
8 745181 MIC60 “ACOS' stick crystal 1-00 ) (o, Titish mad
TOTALLY ENCLOSED 115V AUTO TRANSFORMERS CM70 PLANET atick metal. LI 0011 38
115V 500 Warce totally enclosed auto transformer, complete with switch crystal 1-45 il ,‘,00” 4sp
mains lead and two | ISV outlet sockets, £7-87. P & P 67p. DM 180 Dynamic uni-dir. i l{)gg:[ 23"
Also available a 20 Watt version. £1-67. P & P 22p. ball metal 3.75 a4l 1?'001: 55'
LOW VOLTAGE SERIES (ISOILATED) RAN Ul[’);ﬁ%?&*;llﬁ“ﬁ ohn uni-ir, 50 SEL 1acott 85p
PRIMARY 200-250 VOLTS i2 AND/OR 24 VOLT Ge 2 8 . B
Ref. Amps. Size cm. Secondary Windings LP &P gzéf?lﬁ-ie::t‘" dualimp 5Z§ %::I ;538:: gg:
No. e Tin 24004t 95p
i . q -12V ‘25A 0-8 Lapel type, cryatal 40 oo A
0378 030 '3 2% 317 af gupvasmast tol Fostage 17p each Postage 71p each
7 7 0-12V ac 1A x2
u 3 { s B-g ; ; 3% 8-1'%V :: 2A §1 Clrtr;zdgfll—mth atandard fittings E.:i:‘lelle! Low Noise a0
n b 6 0-12V A stylii
B8 3 B 3H HR= BR i eaasy ACO8 GP91/SC stereo compatible 105 C90 80p
7210 5 3 79.108 102 ACOS GPY4 stereo ceramic 1.0 Cc120 80p
1716 8 8 121~ 95,102 ACOS GP90 stereo crystal 1-35 Postage $1p cach
11520 10 41 i3 121114102
187 30 5 16 12 (33 121 <21
226 60 30 34 0 170-145.125 RIVERSDALE Mail Order Department,
30 VOLT RANGE P.0. Box 470,
Ref. Wi Size em. Secondary Taps Manchester M60 4B0
No. b oz £
1 05 | 4  83x 37x 49 0.12-15-20-24-30v  1-01
7 10 2 0 70« 64 60 o " -35 ALL OUR MERCHANDISE IS FULLY GUARANTEED
30 1% 10389 a6 bt
. 46 10 9.8 o " .
40 6 0 102x100x 86 . . -94
50 6 8 121 /100x 86 . . -66
2?8 Igg '.3'-:';4'.?‘7”33 " . ::: SEMICONDUCTORS
100 12 2 140<102x114 N . 4 AALI9  9p | BCI08 ~10p [ BCY42 30p [BYI27 15p] OC75 23p
AAYIl 10p | BCIOBA 10p | BCY70 15p | BYI47 €140 | OCI70. p
D - 50 VS°L"; RATNGE AAY30 10p | BCI0BC 15p [BCY7I 20p | BYl64 35p | R2008 435
Amps. 15 sht bzefcy LA VELS Aezn Jgp BCIO9 .. 12p | BCY72 I5p | BZYBB1er 9 | R2009 €25
. . _ ACI07 p|BCII3 I5p | BCY8Y 97p Sp | R2010 £2.5
?_g '2 e s vl 0-19-25- 33 40-50v ACI26 25p |BCII6 20p {BDII5 75p | BZY94ser 9 | SP8385 €1.0
20 50 102x 85 ACize 150 |BEIls 3o [BBI3 15 |smico 235 | TABISS £33
. . e p p | BDI3I  75p TADI0O €13
30 6 0 102x102 ACI4IK 28p | BC121 p | BDI32 80p | BRC4443 90p | TBAS00 £2.0
40 9 4 121 x!l4
B3 S ACI42K 18p | BCI258 15p | BDI35 7Sp | BRY39 ~ 30p [ TBASIO €20
80 I8 9 1335133 ACI53 p { BCI36 p | BDI7S 44p | E1222  40p | TBAS20 €25
100 1912 165x11-4. ACIS3K 22p | BCI37 20p | BDIBI 90p | E5024 40p | TBA520Q
" ACI75K 36p [ BCI39 25p | BDIB4 £13 | GETI02 39p 0as
VOLT RANGE ACI76 p | BC142  21p | BF12I 28p | GETIO3 25p | TBASI0 £1.8
Amps. Weight Secondary Taps ACI76K 210p | BC143  23p | BFI23 30p | 15921 8p YBAS]OQ
b oz ACle7 p | BC147  12p | BFI25  28p | iS923 12p
05 2 4 95 0-24-30-40-48-60V ACIBTK 25p | BCI148  10p { BFI27  30p | ME0404 11p | TBAS40 ao
10 3 0 76 . . ACIBBK 28p | BCI49  12p | BFi53  20p | MEO4I2 15p | TBAS50 £3.0
20 5 6 89 - " ACI193K 28p | BCIS2 20p | BFI54  20p | MEO4I3 12p | TBAS50Q
Bop pirses oo A filacy mimnie e need i) o
q : " = P ISp | BFI61  45p | M 8p | TBASTOQ
60 16 12 21 " " ACY2I p | BCI58 12p | BFI78 : ME4003 12p €12
100 23 2 27 - :gvz}z gp gg:;g I15p | BFI79  30p ME:Igl |gp TBA750 £1.4
LEAD ACID BATTE TYPES 4 4 15p | BEIBO  35p | ME4104  8p | TBA750Q
- ADI61  35p | BCI71  13p | BFI84  20p | ME6OO2 12p £l
AR Bp[REin Lpleies e neenl be|ncw, e
15 P p | BFi94 IS p | TIP29A p
40 Rlorss eems o AFI17  20p | BCI77B 23p | BFI95 |s: MEBOO! 12p | TIS60M/61 M
60 units do mot in. AF121  30p | BCI7BB 16p | BFI9  15p | MEBOO3 13p 37p
g0 clude reccifiers 3. AFi2s  Jon[BEisa Jop|EEss 8 |MECIS* e Taer  oe
12:5 520 67 P p | BF200  35p p | TIS9| 17p
Alt ratings are continuous. S(andard construction: open with solder AF127  20p | BCIB2LB 10p | BF222 30p | MPBI12 34p | 2N404 15p
tags and wax impregnation. Enclosed styles to order. AFl39  30p | BCIB3  10p | BF224) 15p [ MP8II3 40p [ 2N697  12p
FULL SPEC., TRANSISTORS AFI70 o | BCI&L 10p [ BF256L 30p [ OA47 ~ 10p | 2N706 ~ 3p
! . . AFI78  55p | BCI83LB 10p | BF256LC 349 OABI  10p |2N708 [2p
BCI07/108/109 9.0p each | 2N 3055 68p each | AD 161/162 60p pair
25 7 f & 9 h AF179  60p | BCIBALC 12p | BFS36A 37p | OABS 12p | 2N753  10p
+ +mica asnsdpbushes + mica and bushes AF239 ‘sgp Bg:g? 25p | BFWITA 8A9° 3p | IN9I9  45p
ASZI7 p |8 23p £1.22| OA91 - 7p | IN920  41p
b e PR s'&?I :39 BA102 30p [ BC20BA 14p | BFX37  30p | OA9S Te | 2NI302 17p
."‘"““":‘. ohcen 4 10061 40 BAI45  15p | BC2I12  10p | BFXB4 23p | OA200 7p | 2N1304 2ip
S ) BAISS 6 | BE21LA 10p | BEvs  deb | SAZI: 4on [2N1d0e 24
o P P FY50 0 P
AVOMETERS - MAINS KEYNECTOR BAISS 10p [BC2I3L" 12p | BFYSI _20p | OAZ230 458 %::;g; oL
ELECTROSIL RESISTORS BAI63 90p [ BC214 15p | BFY52 20p | OC28 Sp 4
*CARRIAGE VIA BRS BAXI12 12p | BC214L 15p | BFY90 59p | OC35 p 1 IN1309 24p
::ass ;:p :g%soa 'I:p BSX20 I5p | OC36  65p | 2N3053 20p
: 65 36p 61 P | BSX60 50p | OC44  1Sp | 2N3054 50p
H BAVYST 3%0|BC268 1P |Bsxei 3sp [ OC4s 15 [2N30ss sse
nl BBIOS  37p | BC30BA I17p &
BBY20 37p |BC3I7 20p | BTI06 85p] OC70  15p |IN9I4 6p
aci07 10p [ BCY2l 96p | BUIO5/02 £2 | OCT7I llp | INI6 10p
1 MOSCOW ROAD|QUEENSWAY BCIO7B 12p | BCY3I 40p | BY126 I5p | OC74  25p | IN4i48  6p

Terms CWO. if less than £5 [0p P. & P.

8.C.S. COMPONENTS

P.O. BOX 26, WEMBLEY, MIDDLESEX HAO0 |YY
S.A.E. for full list

LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY
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VERSATILITY

One of the unique aspects of liquid crystal dis-
plays is that, like the printing on this page, they
rely on ambient illumination and generate no light
of their own. This means that liquid crystal read-
outs can be used in any situation where the printed
word can be read, and the stronger the ambient light-
ing the better, a complete reversal of the general
indicator trend where readability decreases as
ambient light increases.

The liquid crystal usefulness does not end here,
however, because if the rear electrode is made trans-
parent instead of reflective then back illumination
can be provided by a standard indicator lamp,
rendering these devices equally suitable when
ambient lighting is poor, see Fig. 7.2.

Extending back illumination a step further. by
adding a lens arrangement, a projection system can
be constructed which uses the liquid crystal plaque
rather like the slide in a slide projector to give an
enlarged image.

AVAILABILITY

Liquid crystal displays are potentially very cheap
indeed but at present they are still fairly expensive
because they are not being mass produced, though
development is continuing apace.

The main researchers and potential suppliers in
the U.K. appear to be the Marconi company. though
no doubt interest from other firms will increase now
that practical displays have been shown to be a
sound proposition.

For the future, Marconi also have a display under
development which uses a cholesteric molecular
arrangement to give an indicator which changes from
one colour to another as the field is varied, and it
seems that a variety of colour combinations will
be possible.

FLUORESCENT PHOSPHOR DEVICES

This high sounding technology is in fact one of the
most widely used techniques in the industry and is
the mechanism employed in both monochrome and
colour television display tubes as well as the humble
“magic-eye” tuning indicator, and the oscilloscope.

With such a long-standing application in the picture
display field it is hardly surprising that the
fluorescent phosphor principle should be used in the
alpha-numeric readout field. and in fact a number
of techniques have been employed.

Phosphor devices of all types employ an anode
plate which is coated with phosphor material; when
the phosphor is bombarded with high energy elec-
trons from a cathode the energy in the electron
stream is converted by the phosphor into light energy
of a particular frequency which causes the coating to
“fluoresce™.

Different phosphor materials emit light of different
frequencies (i.e. colours) and in the colour television
tube for example, groups of three different phosphors
(triads) emit red, green and blue light to form the
picture required.

When electron bombardment is stopped the
phosphor continues to fluoresce for a while until the
stored energy is spent, and different types of phos-
phors can be obtained with varying persistence from
a few milliseconds to several seconds. The tube for
a slowly rotating radar display would need a long
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Fig. 7.2. (a) Using front illumination, the ‘“on”
segments are opaque to reflect the light (b)
with back
transparent

illumination the ‘“on"” segments are

0+5V
ple

BCD
input
data

circuits as
for*a’ tor
other segments

O-15V

—0-158V

Fig. 7.3. Typical drive circuit for a seven-segment
tluorescent phosphor display tube

persistence phosphor and that of a high speed scan
television tube a phosphor with a short persistence
for example.

SEVEN SEGMENT TUBES

The circuit arrangement for a typical fluorescent
segment tube is shown in Fig. 7.3. The cathode of
these tubes are of the directly heated type familiar
from the days of the 14 V filament battery valves
once so widely used in portable radios.

The grid operates in the same way as that of a
radio valve and is used to turn the whole tube on
or off when a suitable bias is applied. This facility
is used in time-shared systems when only one indi-
cator at a time is turned on, and its incorporation
saves a good deal of the electronics necessary to
achieve time sharing with other systems.
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The seven separate anodes are phosphor coated
and generally employ a green phosphor because
this is a colour much favoured by calculator manu-
facturers. Each segment anode is ‘“‘enabled” by
taking it about 20V positive with respect to the
cathode whereupon it is bombarded by electrons and
begins to emit the desired green light.

The entire tube assembly is housed in a glass
envelope of about half the size of a B7G valve, and
usually connections are made via flying leads.

This type of tube has been championed in the
United States and Japan, and is widely used in the
small Japanese desk calculators now appearing on
the market.

The drive requirements for these devices are rather
complicated due to the voltages and polarities neces-
sary, and they have never really caught on in Britain
despite their low cost and suitability for use in long
time-shared readouts. This is a pity since the
numeral appearance and legibility is superior to the
thread-like filament indicators and devices of this
type could be put to good use in a variety of
amateur projects.

CATHODE RAY TUBES

When displaying large quantities of alpha-numeric
data the most common readout system employed is
the familiar cathode ray tube which can handle
anything from a few tens to a few hundreds of
characters depending on size.

It is unlikely that amateur projects of today would
require such capacity, but here again there are pos-
sible applications for amateur experimenters, and in
these, potential users think that anything like a
c.r.t. display would have to be too complex, a couple
of simple but practical systems will be outlined.

DOT MATRIX

The simplest type of alpha-numeric display raster
to “paint out” on a tube is a dot matrix which is
generated by feeding synchronised staircase wave-
forms to the X and Y deflection amplifiers.

Fig. 7.4 shows how such a matrix can be generated
on the screen of an oscilloscope, an oscilloscope
being used since, firstly, it already contains X and
Y amplifiers and power supplies, and, secondly, it
is likely to be already part of the equipment of some
experimenters.

The system shown in the diagram is intended to
display only one matrix which can contain any one
of 64 different characters depending on the input
code, but of course the system can be expanded
quite easily to write either one complete row of
characters or several complete rows to make a
“page”. .

The system is controlled by a clock which drives
two counters in series, The outputs from the
counters are used both to address a ‘“read-only-
memory” and to drive a simple digital-to-analogue
converter which. by means of binary weighted
resistors, generates a staircase waveform to drive
the X and Y reflection circuits of the oscilloscope.

The combination of these two deflections causes
the spot to describe a 6 by 8 matrix of dots on the
tube face, the dots appearing while the waveforms
are horizontal and travel between dot positions
occurring when they are vertical.

To actually write a letter or number in the matrix
all that is required is to control the electron gun
of the tube so that it only paints a dot where
required in the matrix.

The control of the bright-up of an oscilloscope is
usually called Z modulation and is achieved by
switching the cur.t. cathode on and off. Many

Character Parallel output cE.'::]lJ?q '5
code input feolumnata time _(multipleser.
o 5®
1 mEAD Oty 2 bright up
=] § MEMORY — o
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- . o
ignetics SN 74151
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*SN  [nput SN finput
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E o4
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Fig. 7.4. The method of displaying dot-matrix characters on an oscilloscope. (a) Circuit using a read-
only-memory; (b) waveforms produced by the circuit;

(c) the form of the display on the oscilloscope
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oscilioscopes have this facility brought out to a
front panel socket, others can be easily modified.

READ ONLY MEMORY

The bright-up information for the 64 possible
characters of the A.S.C.LI. code (see Part 1) is con-
tained in a factory programmed ‘‘read-only-memory”
(r.o.m.), such as the Signetics type 2516, each
character being allotted 6 X 8 separate storage
locations which can hold either a logical “one™ which
means a dot is displayed in this position, or a
logical “nought™ which means a dot is not displayed
in this position.

The 6 X 8 matrix holding the particular character
required is selected by the input data and each of the
six columns is selected in turn by the output from
the divide-by-six counter, the data for each column
appearing in parallel form on the eight output lines.

As the data is not required in parallel form it is
serialised (a column at a time) by an eight input
multiplexer controlled by the divide by eight
counter. The serial train of ones and noughts at
the output of the multiplexer is used to control the
Z input to the oscilloscope, in synchronism with the
stepping deflection waveforms, and thus illuminates
the dots corresponding to the desired character on
the screen.

Dot matrix r.o.m. controlled character displays
are becoming increasingly popular with computer
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manufacturers and factory programmed r.o.m.s are
available at low cost for a variety of raster formats
besides the simple dot type. The most popular is
the “TV scan” type which utilises conventional
625-line television electronics for the display drive
circuitry.

SEVEN SEGMENT SCAN

By cutting the character repertoire down to
numerals only and accepting the more stylised for-
mat of the seven segment system, an even simpler
oscilloscope character generator can be built, Fig. 7.5.
This scheme uses only a handful of i.c.s and discrete
components and can again be expanded to write
more than one character quite simply. The scan and
bright-up are again controlled by a clock driven
counter which divides by cight.

Eight display periods are necessary rather than
just seven because the scan has to cover the centre
bar twice in order to return to the starting position.

The b.c.d. input code is converted into a segment
controlling, parallel output in the seven-segment
decoder, and this output is converted into a serial
string of bright-up signals by a multiplexer con-
trolled by the counter.

The counter is also decoded to give digital out-
puts corresponding to plus x (deflect spot to right)
minus x (deflect spot to left), plus y (deflect spot up),
and minus y (deflect spot down). The spot must stay
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This display system developed at the Mullard Central
Applications Laboratory can display up to 16 rows of
80 characters, each character being generated on a
7 X 5 dot matrix

where it is positioned until commanded to change
position, and the simple deflection waveforms
required are generated from the digital commands
by two differential integrators which can utilise
readily available operational amplifier i.c.s.

APPLICATIONS

There is a rather expensive oscilloscope on the
market which uses a built in alpha-numeric character
generator to write on the screen, alongside the wave-
form being examined, the settings of its important
controls. This is a very useful feature, albeit a bit
of a luxury, and using the techniques previously out-
lined a similar scheme could be built into a humbler
oscilloscope if desired.

By substituting a “bare bones™ deflection system
for the oscilloscope a “built-in™ display system for
any type of instrument which requires to give an
alpha-numeric readout could be arranged, though
this would only be an economic proposition if
several lines of data were to be displayed!

THE FUTURE

This series has attempted to show the variety and
versatility of alpha-numeric display devices, ranging
from the well-established cold cathode tubes to
liquid crystal types which are still in a development
stage.

An increasing proportion of the resources of the
large electronics firms is being devoted to the
development of cheaper and more efficient display
devices since this is recognised to be an area with
an immense potential market. No doubt during the
time that this series has been running some, hew
technologies have been developed, .

As with all integrated circuits the price of display
devices is bound to come crashing down as soon as
production is really underway and there seems little
doubt that the days of the electromagnetic meter are
well and truly numbered!
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P.E. DIGI-CAL

Following the construction of one digit strobe
circuit, the seven segment decoder (IC10) and onc
group of matrix diodes (corresponding to the posi-
tion of the previously wired digit strobe gate) can
be wired in and the single digit display, tried out with
dummy inputs to the SN7446. .

continued from page 762

TESTING ONE DIGIT

If this single digit operates correctly then the other.
digits can be connected up one at a time and tested
in the same way. When all digits are wired in then
all of them will display the dummy input to 1C]0.

Wiring up the data bus selection gates ICI1, ICI2
can be carried out next and these can be checked
by using dummy data on either the ANSWER DATA
inputs or the ENTRY DATA inputs the unwanted
input being disabled by earthing its control wire. °

Apart from using fixed earthing jumpers to pro-
vide the dummy inputs, it is possible to use the A,
B, and C outputs of the SN7490 counter with the D
input of IC10 shorted to earth. With this arrange-
ment the displayed data counts in synchronism with
the counter, the display showing 01234567. Remov-
ing the earth from the D input will give eight and
nine in the first two positions of the display (the
other six can be ignored) thus checking all possible
inputs to the SN7446.

With the basic display system in operation the
decimal point (IC8) and ripple blanking (IC9) can
be added and tested. .

Connections to the edge of the board were made
with an edge connector socket in the prototype, but
this is not necessary and connections can sbe made
permanently via terminal pins if desired.

DIODE MATRIX

A second piece of Veroboard.is used to provide
the seven segment bus outputs from the decoder, this
method of construction giving a very pleasing
appearance and solid mechanical structure to the
completed matrix.

The seemingly impossible task of lowering a piece
of Veroboard down onto the protruding wires of
56 diodes all at once was eventually overcome
by countersinking the holes in the Veroboard using
a drill bit, thus providing a funnel which unerringly
guided the wires into the correct holes.

It is of course necessary to arrange the diodes in
neat ranks on the mother board, and to crop their
leads to about 4in before lowering the matrix board.

VOLTAGE RATINGS

The SN7445 and SN7446 devices specified in the
components list and circuit have a breakdown volt-
age of greater than 30V which is more than adequate
for this application, but as many constructors will
have noticed there are dévices which are logically
identical but with [5V breakdown ratings more
freely available in the shape of the SN74145 and th
SN7447 respectively. ) *

The prototype employed the latter types with no
ill effects, but if these types are chosen it must be
realised that a certain amount of gambling is
involved since you may purchase a .device with one
or more outputs which break down very close to the
15V minimum quoted in the specification.

Next month: Keyboqrd logic and hardware
f . . Praciical Electronics  September 1972
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EXTENSION LEADS

To make life easier in the home.
particularly as powered tools have
increased 1n popularity and use, IXP
Ltd., have designed two extension
cable reels so that power can be
supplied to practically any part of
the home.

Ideal for the electrician, gardner
and d.i.y. enthusiasts, as well as the
caravan. car or boat owner the
model A.12 provides 100ft of cable.
The totally enclosed reel. hardly
bigger than a medium size transistor
radio. is made of high-impact
plastics and measures 103in X 8%in
x 3in, including a shaped carrying
handle.

Two 13A sockets are fitted to one
side of the reel, giving the user the
opportunity to use just one power
line for more than one tool at once
(e.g.. drill and inspection light. port-
able television and caravan/boat
battery charger, etc.). The cable is
casily wound on and off the reel
which limits the possibility of the
cable kinking or knotting.

For the person who requires an
extra long cable length, such as the
electrician or industrial user, the
model A.13 has a cable length of
245ft rated at I5A. The 12in
diameter reel is of toughened insu-
lating rubber mounted on an easy
to carry metal frame.

A feature of the model A.13 is
a special brake and lock mechanism
to contrdl cat'e rewind and lock the
rezl when fully coiled. Two 13A
sockets are also fitted to this model.

Both models should be obtainable
through your local ironmonger,
electrical shop or garden centre or
from IXP Ltd., Henshaw Lane,
Yeadon, Leeds. LS19 7RZ. The
recommended retail prices are £5.60
for model A.12 and £12.70 for
model A.13.

LOW VOLTAGE IRON

To augment their Invader solder-
ing iron range Adcola Products
have introduced a low voltage iron
to operate from a standard car
battery. ,

Designed for use in situations
where there is no access to normal
mains supply. the battery model is
intended to appsal to the d.i.y.
enthusiasts, model makers, motorists
and boat owners.

The new model features the same
slim moulded plastics handie, weighs

- less than 20z and features a simple
replaceable plug-in element.

Two models, are available with
soldering bit diameters of isin and
4in, rated at 23 and 27 watts respec-
tively to provide an operating bit
temperature of 360°C. Crocodile
clips are provided at the end of the
12ft. cable for connection to the
battery terminals.

The time taken to heat up to
soldering temperature is dependent
upon the condition of the battery
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ltems 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.

L

Miniature

; Speaker mark-
Model A.12 Ex- eted by B & Y
tension Lead (Gates) Eiec-

from 1XP tronic Develop-

Adcola Invader low voltage
iron y

Digital
Voltmeter
Card from
West Hyde
Develop-
ments

-
S
o

Photentiomatic potentiometer
marketed by Photain Controls

used as a power source, but will
normally melt solder in a couple of
minutes and will reach full operat-
ing temperature in less than five
minutes. .

The tool is supplied with a fire
resistant tubular transit sleeve which
fits over the element and bit, allow-
ing the user to replace the iron in
a tool box safely after u“@‘g'ithout
having to wait for the tip to fool.

The Invader +%in diameter bit
model BL646, retails at=~£2.37 and
the larger model BL1076 for £2.47.
A wide range of standard copper
and iron plated long life bits are
also available.

DIGITAL VOLTMETER

A digital panel meter card is
announced by West Hyde Develop-
ments Ltd. Using their well known
Atron numicator tubes, which can

. have filters of any required colour,

the panel voltmeter can be powered
from any 5V source.

Designated the WH2.5, the cards
are available in four ranges from
02V to 200V and there are options
for bi-polar or a.c. types. The low
cost means that middle range indus-
trial instruments can now have digi-
tal displays giving clear readings
from a single 5V supply.

The glass epoxy board assembly
has its own bias oscillator for the
op-amps used and the standard unit
can either use the internal sample
rate of two per second or a manual
external sample rate of up to 20Hz.

On the bi-polar type the polarity
indication is by a plus or minus
sign and is fully automatic. The
common mode rejection is claimed
to be 100dB at d.c. and the series
mode rejection 30dB at 50Hz.

Full technical details and typical
applications can be obtained from .
West Hyde Developments Ltd., Rye-
field Crescent, Northwood Hills,
Northwood. Middlesex, HA6 1NN.

MINIATURE. LOUDSPEAKER

A high quality miniature moving
coil loudspeaker designed and
developed for all-purpose uses and
ideally suited for pocket pageing
systems has just been marketed by
B & Y (Gates) Electronic Develop-
ments Ltd.

The speaker has a power rating
of 01W: a claimed frequency
response of up to SkHz; an impe-
dance of 15 ohms and measures
1-5in diameter X 0-65in deep. .

Full technical specifications to-
gather with a typical frequency
response graph may be obtained
from B & Y (Gates) Electronic
Developments Ltd.. 26 Uxbridge
Road. London, WS 2BP.

PHOTOPOTENTIOMETER

An interesting new device that
may appsal to the constructor is
announced by Photain Controls.
Known as a “Photentiomatic™ it is
a potentiometer which is controlled
by light.

It consists of a strip of either
Cadmium Sulphide or Cadmium
Selenide photoconductive material
mounted on a ceramic strip, com-
plete with connecting wires. When
connected to a suitable input (up
to 25 V d.c.)) and subjected to a
moving strip of light it provides
an output voltage which is directly
proportional to the position of the
light on the strip of photoconduc-
tive material.

Details of its  applications,
characteristics and price is avail-
able from Photain Controls Ltd.,
Randalls Road. Lecatherhead,
Surrey.

+
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Reallics

A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stampet_:l addressgd envelo_pe. V\{e
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

Computer construclors
needed

Sir—1 would be pleased to hear

from any of your readers who are
interested in the formation of an

Amateur Computer Constructors’
Society.
M. R. Lord,
7 Dordells,

Basildon, Essex.

The needs of youth

Sir—As one of your younger
readers (16) 1 would like to say that
your magazine, although excellent,
caters far too much for the older
generation. 1 do not need a shaver
inverter, a wash wipe controller, or
an ultrasonic intruder alarm. What
1 need, and a few hundred others
like me, is a reverberation unit and/
or an echo unit. How about it?

Incidentally, why don't you con-
struct a synthesiser. Before you say
“this boy is a fool” (you would be
quite right, but that is beside the
point) you could start with a ring
modulator then progress to voltage
controlled oscillators and so on.

I know that you will say that all
these projects are too hard for the
average constructor but I'm sure
they are not—Please give them a
thought.

Neville Powell,
Chiswick, W4,

Psiironics

Sir—1 was very interested indeed
to read your item under the heading
“Occultaphonics” in On The Fringe,
May edition, as for some months
now | have been experimenting
along the same lines using a white
noise generator and recorder.

The idea that white noise could
be described as a full saturated
communication channel is, as you
suggest, a very old one: several
writers have allowed themselves to
be hypnotised by the notion that
white noise must in theory contain
all possible information—all the
correct answers (as well as all the
incorrect ones!') to every question
that ever will be asked.

Indeed, back in 1952 a science fic-
tion writer Raymond Jones sugges-
ted in a story called “Noise Level”
that the brain contains a pure noise
generator, with associated filters to
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Technical queries cannot be dealt with on the telephone.

permit only semantically meaning-
tul forms to emerge into conscious-
ness. Creativity might then be
defined as using mental disciplines to
force open wider these filter gates
which gradually narrow with the
educative process.

For a long time | regarded this
aspect of white noise as no more
than a philosophical curiosity. My
present experimental interest was
sparked off by reading ‘“Break-
through™ by Konstantin Raudive
{English edition by Colin Smythe,
1971).  The *“Raudive voices™.
alleged messages frem identifiable
dead people recorded by several
different methods onto magnetic
tape, have caused quite a stir in
psychical research circles.

The techniques used are quite
elementary, and the test:monials in
the Appendix to the book, many
from reputable and hard-headed
electronics engineers not obviously
given to  Spiritualist  fantasies,
demonstrate that Raudive can pro-
duce his phenomena on sealed tapes
running through new recorders.

The “Raudive voices™
with your P.E. item over the ques-
tion of white noise. In his book
Raudive details three methods of
producing the messages on tape.
Direct microphone, in which the
new voices appear between and
sometimes in response to the com-
ments and questions of those pre-
sent; radio, when a recording is
made of an unmodulated carrier
from any radio—the voices then
appzar to modulate the carrier.
And via a “diode”, which appears
to be, from the diagram published,
no more than a crude broadband
tuned circuit and detector. The
messages then appear superimposed
on the jumbled output from the
tuned circuit.

All the messages, it is claimed,
have the same characteristics what-
ever method is used.

It is fairly clear from the book
that Raudive's training and interest
in electronics are not large. In par-
ticular it seems obvious that his
three methods are just different ways
of producing white (or perhaps pink)
noise. Nevertheless, we have here
a field of immense interest for these
experiments effectively circumvent
the main objections to physical re-
search: that is non-scientific, i.e.
not quantifiable or recordable or
repeatable.

intersect

1 don’t think we have to accept
Raudive’s thesis- or post-mortem
communication as the minimum
working hypothesis for two reasons:
the messages are mostly polylingual
as is Raudive himself; and they give
no information not available to him-
self. These factors make me sus-
pect the answer lies in the
telepathic modulation of (or pos-
sibly selection from) a white noise
carrier wave. And this might
equally be the explanation of
Gerry Brown’s R.A.F. phenomenon.
A bored operator, his mind
“idling”: the literature of a para-
psychology suggests this half-dream-
ing state i1s the ideal condition for
psi activity whether telepathy, clair-
voyance or spontaneous bodily pro-
jection.

Although 1 have a keen amateur
interest in electronics |1 don’t have
the ability to design circuitry or
devise fruitful channels of research
without expert help. So what 1 am
suggesting, if you think it worth-
while, is the setting up of a forum
of readers interested in **Psitronics’:
physical  researchers, technicians
(the more sceptical the better), and
“mediums” (perhaps publicity would
throw up more of these). In any
case, I'd be pleased to hear views
on the points I've raised.

) Peter R. Morton,
Thornaby, Teesside.

Good devices

Sir,—It has been brought to my
attention that in the June issue of
your magazine. in Poinis Arising,
reference is made to the manufac-
turers of the 2N3055 transistor as
used in the P.E. Scorpio Ignition
System.

We feel that the observations
made regarding satisfactory manu-
facturers are narrow and confining,
and we ourselves have been supply-
ing Solitron devices since the in-
auguration of this project. As far
as we know we have had no failures
due to manufacturing defects.

However, a number of our cus-
tomers have written to us and are
under the impression that we are
selling sub-standard goods because
we are not providing RCA or Fer-
ranti devices. As a result, we have
been put to some considerable
effort to put people’s mind at ease
on this point.

1. A. Marshall,
A. Marshall & Son (London) Ltd.
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BSR LATEST SUPERSLIM
STEREO & MONO

Plays 12", 10 or 7" records.
Auto or Mapual, A high
quality unit backed by BSR
reliability with 12 montbs’
guarantee, AC 200/250v.
Bize 184 - 11iin,

Above motor bosrd 3iin.
below motor board 2in.

with STEREO and MONO XTAL £8:75 Post 250,

MONO-COMPATIBLE 3
Plays all records £7 75 Post 25p.

RC8 DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
Printed circuit. Pentode valve EL84, 3 watts output.
Tone and volume controls. Metal rectifier. Complete
with two knobs, output transformer and

high performance loudspeaker. £
Response 50-12,000 cps. Sensitivity 300mV.

R.C.S. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Size 18 » 15 8in

Metal fittings. Carrying handle. Popular £4 Post
Colours. Two-tone rexine covered. 25p

GARRARD DISCO DECK
TA Mk I

4 speeds. Plays all
sizes of records. 4
pole heavy duty
mofor.  9in. steel
turntable. Plug in
head complete with
stereo/mono cactridge. Adjustable stylus pressure. Auto-
stop. Brown and Cream finish. C majns 110/240v.
Base plate size 12in 8in. Operating area 14in. < 12]in.
Above motor board 3in., below motor board £|0 Post
2{in. Ideal for Home Hi-Fi or Discotheque. free

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

BSR JUNIOR SINGLE PLAYER. Turatable. £4-50
4.speed motor and separate pick-up.
Diamond LP'Stereo,

HI-FI PICK UP CARTRIDGES.
Stereo/Mono 9TA £2-50; GPO4 £2 50; GP93J £2.
Sapphire Mono GP81 £1 50; Powerpoint LP/78 60p.

E M WOOFER AND
. * TWEETERKIT

£5 7 POS’I‘

Comprising a fine example of a Woofer
102 Biin. with a massive Ceramic
Magnet, 440z, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response, Also the E,M.I.
Tweeter 3lin. square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser supp.

Post
25p.

Impedance Standard 8 ohms
Maximum power 12 watts

Useful Response 35 to 18,000 cps
Bass Resonance 45 cps

SUITABLE ENCLOSURE 20x 13 x9%in. £9Post
MODERN TEAK DESIGN 25p

WEYRAD P50— TRANSISTOR COILS

RA2W Ferrite Aerial.. 72p Spare Cores .. .. 3p
Osc. PSO/1AC 33p Driver Trans. LFDT4 . 58p
LF. P50/2CC 470 ke,s .36p Printed Circuit, PCA1 . 58p
3rd I.F, P50/3CC .86p J.B. Tuning Gang .. . 65p
P51/1 or P51/2 .38p Weyrad Booklet .. 10p

0/8V . ... OPT1 ... .. . .58p

Rod 8 x im 20p. 6 x

VOLUME CONTROLS  80obm Coax 4, 1
Long spindles. Midget Size | BRITISH AERIALITE

5 K. obms to 2 Meg. LOG or ' AERAXIAL-AIR SPACED
LIN. L/§ 15p. DJP. 25p. 40 yd. £1-40; 60 yd. £2.
STEREO L/S 56p. D.P. 76p. FRINGE LOW LOSS | (»
Edge 5K. S.P, Transistor 25p. | Ideal 625 and colour yd

8in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance

55 cps. 8
£4-80

ohm
impedance. 10 watts
music power.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2lin. sides
8 x 4in. 45p; 8 x 8in, 53p; 10 x 7in.85p; 12 x 8in. 85p;
14 x9in. 80p; 16 x 8in. 90p; 12 x 3in. 50p; 16  1l0in. £1.
ALUMINIUM PANELS 18 s.w.g, 8 x 4in, 8p; 8 x Bin. 15p;
14 . 3in. 18p; 10 x 7in. 19p; 12 . 5in, 20p; 12 x 8in.28p;
16 x Bin. 28p; 14 x 9in, 34p; 12 x 12in. 40p; 16 - 10m. 50p.
liinch DIAMETER WAVECHANGE SWITCHES. 25p.

2 p. 2-way, or 2 p. 6-way, or 3 p, 4-way 256p each.

1p.1 2-way, or 4 p, 2-way, or 4 p. 3-way 25p

TOGGLE SWITCHES, sp, 14p; dp. 18p; dp. dt. 23p.

“THE INSTANT"” BULK TAPE
ERASER & HEAD DEMAGNETISER
£200/250 v, A.C. £2_3 Post

Leaflet $.A.E. 15p
HI-FI STOCKISTS,
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RETURN OF POST DESPATCH.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transtormer
input 200/240V a.c. Outpnt voltages available 8 or 8 or 12

or 15 or 18 or 20V d.c. at 100mA or en
PLEASE STATE VOLTAGE BEQ £ Post
Details 8.A.E. Size 3! - 1! - 1¢i Free

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

Idesl for Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-l2v4 or H.T. line 200-300v. D.C. operation. Size

137137 - Response 25 c.p.s. to 25 Kc/s, 26 db gain.

For use wm. valve or transistor equipment. 90 Post

Full instructions supplied. Details 8.A.E. P 10p

NEW TUBULAR ELECTROL YTICS CAN TYPES
2/350V 14p | 250/25V . 14p, 50+50/350V. 36p
vl ) w8
P / D | 324+32/250V. 18
16/450V  15p | 100050V  47p 32::32;,50‘, a8
32/450V  20p | 8+8/450v  1gp | Je it T B
25/25V 10p | 8+16/450v 20p 350 +50/325V  5op
50/50V . 10p | 16+18/450V 25p | 32+ 32+ 32350V 43p
100/25V . 10p | 32432/350V 25p |100+ 50+ 50'350V48p

LOW VOLTAGE ELECTROLYTICS.

1,2,4,5,8, 18, 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 47p 100V 7op.
2000mF 6V 25p; 25V 42p; 50V 57p.

2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.

5000m¥ 6V 25p; 12V 42p; 25V 75p; 35V 8511: 50V 85p.

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p; 1mF 16p; 2mF 150V 15p.
500V- 0001 to 0-05 4p; 0-1 5p; 0-25 8p: 0-47 26p.
SILVER MICA. Close tolerance 1°,. 2-2-500pF Bp, 560-
2,200pF 10p; 2,700-5,800pF 20p; 6, BOOpF 0-01, m1d 30p each.
TWIN GANG. *0-0” 208pF+176pF, 65p; Slow motion
drive 365pF+365pF with 25pF+ 25pF, 50p; 50011F siow
motion, standard 45p; small 3-gang 500 pF £1-6

SHORT WAVE SINGLE. 10pF, 30p, 25pF, 550, 50111" 55p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. } w., | w., 1w, 20°, 1p; 2 w. 5p. 10Q to 10M.
HIGH STABILITY. } w. 29, 10 ohms to 1 meg., 10p.
Ditto 5°,. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 0hms to 100K 10p each; 21 watt, 1 obm to 8-2 ohms 10p.

DECCA DECCADEC - GARRARD
MOTOR UNIT Mk. i

Single piay Stereo
Mono Deram
transcription

head and arm.
Four speeds.
10%in. turntable.
Anti-rumble filter.
Bias compensation.
Laboratory motor.
SPECIAL

PRICE £|8 50

Post
25p

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.§.R.
Will play with cover in position. °

Latest Design. Covered in black

leatherette. Antimagnetic.

123 14% 7%in. high. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS AUz
250. 50 80 mA. 6.3 v. 4 amp. . £1-50

250 80 mA. 6.3 v. 3.5, 6.3 v.1 a, or 5 v, 24.£2.50
5080 mA.8.3v.3.5a.63v.1a, or5v.2a. £3

8.

00 v, 120 mA., 63 v, 4a. C.T.;83v.2a. £325
MINIATURE 200 v. 20 mA., 83v la. 2)x2}x2in. 75p
MIDGET 220 v, 45 mA,, 6.3 v 28,21 x2)x2n,.. 980p
MINI-MAINS 20v. 100mA. 14> 1i v 1i|n 50p
HEATER TRANS. 63 v. 3a 80p
Ditto tapped sec. 1.4 v,, 2, 3, 4 8 3. 1} nm 80p

GENERAL PURPOSE LOW VOLTAGE.. ’I‘lpped ontnntl
at2amp., 3, 4,5,86,8,9,10,12,15,18, 24 and 80 v. £2-25
1lamp., 6, 8, 10 12 18, 18 20, 24, 30, 38, 40, 48, 60, 2225
2amp., 6, 8, 10, 12 18,18 20, 24, 30, 38, 40. 48, 60. £3-25
5amp., 6, 8,10,12, 16, 18, 20, 24, 30 36, 40,48,60 £8-75
AUTO ’I‘RANBFORM RS. 1157 to 230 or 230y to 115v.
150w. £2-25; 500w. £6-25; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS lnnnt 200/250v

for 8 or 12v., 11 amp, £1:50; 2 amp. £1-80; 4 amp. £2-50
FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12v. outputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2D5500 Bridge 70v 5 amp £1.

E.M.I. 13} X 8in.
LOUDSPEAKERS

e o, £4+25

And crossover.
watt, State S or 8 or

15 obhm. As illustrated. Post 15p
With flared tweeter cone and ceramic
magnet, 10 watt.
Bass res, 45-60 cps, '7 5
Flux 10,000 gauss,

Post 15p

State 3 or 8 or 15 ohm.

Size 18 ~ 10 Post 25p.

Teak Cabinet.
MINIMUM POST AND PACKING 1I5p.

RADIO COMPONENT SPECIALISTS

Radio Books & Component Lists Sp. Written guarantee. (Export: Remit cash and extra ponage ) Buses 50, 68, 159. Rail Selhurst. Tel. 01-684-1865

8in,

ALL MODELS "BAKER SPEAKERS” IN STOCK
Hi-Fi Enclosure Manual containing 20 plans, crossover
data and cobic tables. 42p. Post Free.

BAKER 12in MAJOR £9

30-14,500 c.p.s., 12in.
double cone, wooler and
tweeter cone together
with s BAKER ceramic
magnet assembly having
a flax density of 14,000
gauss and a total Aux o?
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. State S or §or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.s.

witﬂll: twe;m. CTOBsOYer,

bafle an .

instructions, £I I 50
BAKER ** BIG-SOUND " SPEAKERS

¢ Group 25’ ‘Group 35’ ‘Group 50’

12 inch 12 inch 15 inch

25 watt £7 35 watt £9 50 walt £ I 9

3or8or15ohm | 3or8orlsobm 8 or 15 ohm

Post 10p

TEAK HI-FI SPEAKER CABINETS. Fluted wood {ront.
For 12in. dia. or 10in. speaker 20 x 13 x 8in. £8 Post £8p
For 13 x 8iu. or 8in. speaker 18 x 10 x 9in. 25 Post 28p
For 10 x 8in. or in. speaker 18 x 8 x 8in. 24 Post 28p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p 1t

GOODMANS 6%in. HI-Fl WOOFER 4
8 ohm, 10 watt. Large ceramic magnet. /
$pecial Cambric cone surround.
Frequency response 30-12,000 £4
cps. Ideal P.A. Columns.
Hi-Fi Enclosure Systems, etc.
, ELAC CONE TWEETER
0] The moving coil disphragm gives & good
radiation pattern to the higher frequencies
and a smooth extension ol total response
from 1,000 cps to 18,000 cps. Size 8} x
3} x 2in, deep. Rating 10 watt. 8 ohm or
15 ohm models. £ I 90
SPEAKER COVERING MATERIALS. Samples Large 8.A.X.
Horn Tweeters 2-16Kc/s, 10W 8 obm or 15 ohm £1-50.
De Luzxe Horn Tweeters 2-18 Kec/s, 15W, 15 ohm 28.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 85p.
SPECIAL OFFER! 80 ohm. 2iin. 21|n 35 ohm, 2in.; 3in.
25 ohm, 2}in. dia.; 8in. dia.; 8 ; 8- Bin. £| EACH
15 obm, 3}in, dia.: 6 - 4m 4i TYPE
3 obm, 2{in, 3in, Sin, 5 -
LOUDSPEAKERS P.M. 30HMS 7 4in, £1-25; 8jin. £1-50;
8 Sin. £1-60; 8 x 24in. £1-50; 8in. £1-75; 10 % Bin. £1-90.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin, dia. 4 watt; 10in. dia. 5 watt; 12 in, dia. 8 watt,
3 or 8 or 15 ohm models £2 each. Post 15p.
VALVE OUTPUT TRANS 25p. MIKE ’I‘RANS 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.
BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing lacilities
Response 10-30,000 cps. Matches
all loudspeakers. A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

£39:

£4-50

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

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound eflects to recordings.
Will mix Microphone, records, tape and tuner £3 50
with separate controls into single ontput. 9 volt.

Stereo version of above £4-50.

BARGAIN FM TUNER 88-108 Mc/s §ix ’I‘unmtor 9 volt.
Printed Circuit, Calibrated slide dial tuning. 50
Walnut Cabinet. Size 7 - 5 - 4 inch

BARGAIN FM TUNER as above. £885

Chassis only, less cabinet,

BARGAIN 3 WATT AMPLIFIER, 4 Transistor .
Push-Pull Ready built, with volume control. 9v, £3 50

COAXIAL PLUG 8p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES, SURFACE OR FLUSH 26p.

BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms,
JACK SOCKET 8td. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p, Phono Plugs 5p. Phono 8ocket 5p.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 14p. DIN
SOCEKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETH
Lead 3-pin 18p; S-pin 15p. DIN PLUGS 8-pin 18p; 5-pin
25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS §p.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdayl 9-5p.m.)

E.M.l. TAPE MOTORS. 120y, 0!
§40v 0 Acls_} 2(())0": ngi 483)0]0 135m.
pindle 0 in. Size 4

21 - 2%in, (illustrated), Post 15p, £I 25
BALFOUR GRAM. MOTORS.
120v, or 240v. AC, 1,200 r.p.m, 4 pole
S50mA. S8pindle ¥ > 3/20 SIle. 85P

2} x 2§ < 1}in,
CALLERS WELCONE
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JISEOUNIS
Bn / ON BRANDED

ALL BRAND NEW
SPECIAL OFFER
£17-75

Garrard §P2S Mk. Il
Teak plinth and tinted cover.

in manufacturer’'s sealed cartons.
GUARANTEED .

TUNERS

Please add 75p post & packir;g
95

Goldring G800
A0 Amstrad Multiplex 3,000 €27

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW  FULLY GUARANTEED

MOTOROLA | 1-%: 25;29 1—2!: 25;?

Please add 75p post & packing

Amstrad 8000 Mk. Il £16:2%
Amstrad 1C2000 127-50
Amstrad Integra 4,000 £21-88
Armstrong 521 (Teak cased) £43-90
Alpha Highgate 212 26-00
Alpha Highgate FA300 €29-50
Alpha Highgate FA400 £34.50
Leak Delta SO £47-65
Leak Delta 70 £56-50
Metrosour. { ST20E £24-45
Metrosound $ST60 £45-95
Pioneer SAS00 £92-00
Pioneer SA 1000 19400
Rogers R/brook (Chassis) £35.00
Rogers R/brook (Cased) £37.00
Rogers Ribourne (Chassis) £41.95
Rogers R/bourne (Cased) £47.50
Rotel RA210 450
Rotel RA3I0 £33.00
Rotel RA6I0Q £49.95
Scaneltra HT58 €29.73

Sinclair PR0O60 2 x Z30/PZS
Sinchair PRO60 2 x Z30/PZ6
Sinctair PRO60 2 x ZS0/PZ8 I‘

Trans 21-2%
Sinclair AFU (Filter Unit) 1440
Sinclair 605 18-50
Sinclair 2000 Mk. 1§ £21-50
Sinclair 3000 Mk. H £29-25
Wharfedale Linton £37-50
Goodmans Max Amp £37.9%
Eagle TSA 149 £24.95
Eagle TSAISI 1£34-50
Teleton SAQ 2068 £20.50
Teleton SAQ 306 €22-50

All prices correct
at time of going
topress £. & O, E.

All leads supplied. Armstrong 523 £39-50
Please add £1-2S for P. & P. Armstrong 524 £30-93
Ro(gce’:s R/t):rook FET4 1700
assis, £31
TURNTABLES Ro(;cerx slbrook FET4 3870
. ased) £35-
Please add 75p post & packing R,curs R/bourne FET4
Garrard §P2S Mk. Il £9.45 (Chassis) £43.00
Garrard AP76 £18:50 Rogers R/bourne FET4
Garrard SL6SB £12-65 (Cased) £48.00
Garrard 1028T + cart. £3.97  Sinclajr PR060 (Module) £17-9%
Garrard 2025TC, Sonotone Sinclair 2000/3000 Tuner £32.7%
9TAMC cart. £8.7%  Philips RH690 £33.00
Garrard 401 £26.50 Leak Delta FM (Cased) £54.7%
garrar: %cro '80 (:u(?) :g:;; Leak Delta AM/FM (Cased) £64.50
rrar 100 (Si A
BN HRes 1 BT G TUNER/AMPLIFIERS
oldring £2}- Please add 75p post & packing
Goldring GL72/P £2795  Armstrong 525 (Teak cased) £67-98
Goldring GL7$ £25-75  Armstrong 526 AM/FM
Goldring GL7S/P £34-2% (Teak cased) £77.7%
Goldring GLES/P £55:50  Leak Delta 75 £127.95
Goldring 101/P.C. £20-00  phijips RH78| £50.00
Leak Deita £34-00  philips RH702 £82.50
Wharfedale Linton + cart. 42725  Teleton 2100 £29.95
Thorens TD125 5700 Goodmans One Ten £99-50
Thorens TDI25AB 88:50  Rogers Ravensbrook
Thorens TD150 Mk. H £26.00 (Teak cased) 78.50
Thorens TDIS0A Mk. Il £33.50 ?o‘e" R/brookA(Chusis) (711%
caneltra 1515 AM/FM £102.
AMPLIFIERS Scaneltra 3030 FMG £110-50
Scaneltra ISIS FM £74.50

SPEAKERS
Please add £1-25 for post &

packing Price per pair
Amstrad 138 £15.95
Wharfedale Denton 2 £28-40
Wharfedale Linton 2 £35-93
Wharfedale Melton 2 £47 45
Wharfedale Dovedale 3 £60-95
Celestion Ditton 120 £39-30
Celestion Ditton |5 £33-50
Celestion Ditton 25 £87-00
Goodmans Double Maxim £48-25
Goodmans Mezzo0 3 £44.95
Goodmans Magister £74-00
Sinclair Q16 £12-50
CARTRIDGES

Please add 10p post & packing
Goldring G850 ()‘:Q

Goldring G800 £5
Goldring G8OOE 8.9
Goldring GBOO Super E L14.95
Shure M3D .9
Shure M44E £35-65
Shure MSSE £5.85
Shure M75E Type 2 £10-35

Sonotone 9TAHC

£3.20%

Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover.

(Fully assembled). For

Garrard  SP25; 2025TC; 3000;
AT60; 2000; 2500; 3500; SI00;
§025; SL6SB; Also for BSR,

McDonatd MP60 and others.
For AP76; AP7S; SL7218;
SL95B*. £4.20 plus 35p P. &
Also finished in walnut to
Japanese equipment—at no

SL7S;
(s

match
extra,

DISGOUNT

Dept¢pei3) 174 Pentonville Road, Londan, N1. Telephone 01-278 176

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Iiford, Essex. Tel: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to

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

MAll URDERS Order with confidence. Send Postal Order, Cheque.

« Money Order. Bank Draft. Giro or Cash by Registered

Mail. CALLERS: Please note that cheques can only be accepted together

with cheque cards (not Barclay Card).
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We can now offer a vast range of ' yN7416 3 o BN7T406 o X
;Iroizg:ola IC's at Industrial distributor g;&,iif—’ 8:: g:g ;;-}:«j? é% g:g
Examples £p Data 8heets 8%‘2’ gé(s) 3;':-}:}32 }gg igg
MC724P 0-66 )
MC790P 124 20124 8:?,3 8::% éjﬁ 5:2
MC1303L 2:70 extra 0-48 0-42 1-06 0-93
0.32 0-28 0-80 0.70
FAIRCHILD (RTL) 048 0-42 1-57 1.38
1o e 00 018 192 168
B i RS I ey
Data sheet 124p ggg g: 0-52 0.47
-52 0. 0.90 0-80
HUEas 5 558 o 050 0.2
Op. Amps. 1-11  12-24 25-99 | 8 -20 0 -80 0-80
P- AmP o -l Sl ISR 0-90 080
L702A TO5 280 270 260 . 0-80 077 1-19 1.05
L702C  TO: 077 072 0-67 | BN7442  1.04 0-88 118 1-00
L703C TO5 062 0.57 0-52 | SN7443 1.04 0.88 1.18 1-00
L709C TO5 0388 038 0381 |SN7444 1.04 0-88 1.89 1.7%
L709C DIL 088 08 087 |SN7i45  1.8% 1.70 1-55 1.35
L710C  TO5 047 042 037 | SN7446  1.30 1.20 1.30 1.18
L716C DIL 045 0-40 036 | SNT447 1.30 1.20 1-30 1.15
L711C TOS 0-49 0-44 0-39 | SNT448  1.04 092 1.30 1-15
L711C DIL 045 0-40 0-35 | SNT449 Price to be 1-80 1.70
L716 TOS 1-87 176 170 announced 2-60 2:50
L723C TO5 075 072 088 7450 0-20 0-18 2:80 2:50
L739 1.85 = — 0.20 0-18 3.52 3-08
L741C TOG 040 038 034 0-20 018 4:48 390
L741C _DIL 038 0.8 032 7438 0-20 018 sN7 4-46 3-90
LM741CN DIL  0-70 0-85 0-80 | 8NT454  0-20 0-18 NNT4166 4.25 3-72
SN72700PDIL 045 040 035 0-20 0-18 =N74167
036 031 Y58 58
RCA PLESSEY 045 038 208 182
2 .45 0. 5 1.44 1.8
COSMOS $L403D 1-50 0-60 0-55 5 1.30 1-10
£ sgeug 1.20 8-43 g-gg 1-30 1-10
: 93 SL621 2.60 -70 0- % 1.80 1-55
ggiggéﬁ ‘}.3% SL701C 145 1-45 1-27 9 1.80 1-55
CDi011AE 0.3 SL702C 125 1.26 1.00 1-37 1-20
CD4013AE  1.88 DATA SHELTS i"l’g {:gg | 5-20 4-;2
CD40I5AE 438 174p Liotaian T ASHL;
CDAVITAL A A2 0-45 0.40 o8 138
AL 32 TOSHIBA SNT48% 12-40 11-80 1.70 1-50
CDi024AE .98 gp | NNTA8H 497 440 3 1.70 1.50
THool3p 2457 | SN7190 080 0-75 2.00 1.80
20 WATT AMB 887491 1-20 1-00 5 2:00 180
MULLARD THS014P £1-50 85'149.1 0-80 0-75 1-80 1-38
SNT7193  0-80 0-75 1-80 1.38
DTL PRE-AMP SN7i94 085 0-79 3-00 2.75
gp DATA SHEELTS SNT495  0-85 0479 3-00 275
FCH101 0874 20124 RCA
¥CHI21 1-08
FCH201 132 MULLARD Type  1-2425-98 Type  1-24 25-99
FCH231 180 ) /NEAR £p  £p p  £p
FCJ101 1-82% CA3000 228 1.88 CA3044V11-42 1-17
FC3111 1-85 £p | CA3001 3.38 2.79 1045 1.50 1.24
FCJ201 180 TAA241 180 | CA300: 228188 (\uowc  0.86 0.71
FCJ211 278 242 400 | CA3004 2.261.86
FCK101 437% 263 070 | CA3005 1.50 1.24 159 1-31
FCY101 1-05 293 0.80 | CA3006  3.47 2.86 2:92 241
CA3007 3.28 271 2.34 1.93
300 2:00 | c13008 1.98 1-84 1.96 1.62
GENERAL 310 1-30 | CA3008A 3.24 2.67 2-28 1.88
320 085 CA3010 056 0-47 1-73 1-43
ELECTRIC 350 2.10 | CA3010A 0-89 0-57 1.80 1-48
Py 55 07 | CA3011 082 0-76 0-52 0-43
PA238 221 == 057 | CAB01z L1101 1-19 0-98
PA246 1-54 2 CA3013  1.80 1.07 3-32 2-74
PA264 178 522 118 | CA3014 1.52 1.26 1.84 1-52
PA2ES 198 530 495 [CA3013 1-40 115 )
570 2.60 | CA3015A 1.82 1.50 3.47 2:86
mo  as |CAE SELEIE casons
2 .80 3- -93 4.89
SIEMENS . Bl 445 | (43018 0.88 072 CA3060D 470 3-88
gp TABLOL 0-974 | CA3018A 1.19 0-98 30601 2.74 2:28
TAA151 088 TAD100 1-974 | CA301Y  0-94 0-78 3062 2.97 2.45
TAA435 078 TADI110 197§ | LA3020 1-55 1-28 3064 142 1-17
CA3020A 2-01 1.85 1-42 1-17
$GS CA3021  1.90 1.57 2.81 215
£ CA3022 181 1.33 2.72 2.24
TAA661B $1-32 TAA700 £3-50 | CA3023  1.55 1-28 3.01 2-48
TAA621 £2-08 TBAG51 81:89 | CAB026 1-25 1-03 2.15 1.78
All TTL IC's may be mixed to qualify 92337% 1“1”7; g;g :gé ig{
for quantity discounts. CA3029  0-52 0-43 1.48 1.21
8 Pin TO-5 I.C. Holders, £0-20 CA3029A 0-83 0.52 1.67 1.38
10 Pin TO-5 1.C. Holders, £0-25 CA3030 1-08 0-89
12 Pin TO-5 1.C. Holders, $0-53 CA30404 1-64 1.35 4.88 3-88
8 Pin Dual-in-Line I.C. Holders, £0.20 (1;\30'33‘ 292 2.41 2.80 2.31
14 Pin Dual-in-Line I.C. Holders, £0-17 | (1130334 4.83 4.07 0.94 0.78
18 Pin Dual-in-Line I.C. Holders, $0-20 CA303> 1-52 1-26 0-58 0-48
TTL LOGICS CASggJVI é-gg (1)&2 CA30804 1-80 1.57
CA3036  0-90 0-74 CA3081 1.80 1.48
1-24 2599 1-24 25-09 gAagaz 1.68 1-:{9 'A3082  1-80 1.48
t £p fp gp | CAB037A 280 214 (A 1-36 1.12
. . CA3038  2.60 214 CA3084 1.71 1-41
HN7400 0-20 0-18 SN7407 0-56 0-05 | CA3038A 3-40 280 CA3085 0.94 0-78
8N7401 0-20 0-18 SN7408 0-22 0-20 | C13039 1.00 0-83 (‘430854 1.44 1.19
8N7402  0-20 0-18 SN7409 0-22 0-20 | CA3040 2.95 2.43 C(A3083B 3.78 3-12
SN7403 0-80 0-18 HN7410 020 0-18 | ('A3041 1.30 1.07 C(A3086 0.46 0-38
8N7404 0-22 0-20 SN7411 022 0-20 | CA3042 1.30 1.07 CA3088E 1.38 1.14
8N7405 022 0.20 HN7412 0-48 0-42 | CA3043 1.7 143 CA3089E 2.18 180
ANT406 0.56 0-50 SN7413 0.35 0-32 | CA3044 1.42 117 CA3090Q 4-70 388
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LARGEST STOCKS BRAND NEW
LARGEST STOCKS SEMICONDUCTORS & COMPONENTS  G\;ARANTEED

. TRANSISTORS D.C. PANEL METERS
s 12p|2N4930 2985 AFllo  25p BUB0I 34p | BE205 160 | sRas SERIES FACESIZE 42 . 42mm. ALLPRICES FOR 1-9 PIECES.
20302 12p 2N £2:70 AFIL6 26p | BU302 27p | BE2 ip sou.\u. nz-os-ﬁoo;u PR 200i1A, £1.75; 500j27, £1-80; 50-0-304A,
2G303 12p (2N Op|AFI1IT 20p | BC303 54p | BF25K 46p 5 100-0-100 76: 500-0-500u8, 21-60; Umi, £1-80; SmA,
e 105 i i o ooy " 1o A, 21-60; 10DmA, £1:60; u0mi,’ $1.60:
5 & A lcs 307 .80; unv, g1 20V .60 300V,
203447 10p AFI2 24p | BC307 A 80; V. £1:60: S0V, £1.60; 300
2634513 10p BC307A | »
26371 15 BC30N 2y
206374 7D BC308.A 58p
-ﬁgg?l BCaosit ggp SLIDERLSSTE:;ISNMETERS
26417 BC30Y p A .
BC309.A 46p .
BC30OR 57p |SINGLE GANGED 40p DOUBLE GANGED 60p
P 2N3392 BC31S
IN3303 BC327 "
i DIODES & RECTIFIERS
ENEH 7 sp BAXIZ  l24p  BYZI3  28p
AN 3404 ] 10p  BAX1G  12ip DAL 174
2N3405 IN 20p 10p  BAYIx 174p 049 109
aN3414 INALSS 7D 10p  BAY3l 7ip  OAl0 28§y
2N 3415 INb145 £2-37% 1gip  BAYI%  25p  OA4T 8y
5N3416 16D 1844 9p 120p  BYI00  174p  OAT0 70
oN3417 81 18113 P 16p ©BYlos 22ip ©0AIz 109
e NaTay 5 18120 15, 224 BY 37ip  OATY 7
NSSTORie 8P | 15101 14 iy B 1Bp  0ABI 8p
Noes  lop|inis w48 05 10 By DN Sk oo %
aN3704  1lp $4p | 18020 7 12ip  BYZ10  3bp  OA9D 7
2 85 DAlss  20p  BYZII 82ip  OA200  10p

2op | 18922 g 200
24p 18923 12p BA1D4 12ip BYZ12 80p TIV307 50p

P
25p | MAINS TRANSFORMERS “VARNISHED"

45p | 1 2anp Charger. Bec. 0-3-5-9-18V (P. & P. 22ip.) .. .. 86p
85p | 2 amp Charger. Sec. 0-3-5-9-18V (I". & P.22¢4p.) .. .. .. 2144
45p | 1 amp (Douglas) MT103 Sec. tappings from 6V to 50V . .. 8212
90p | 2 amip (Douglas) MT104 Sec. tappings from 6V to 50V . .. 28-10
85p | Post and packing 23p.

86p | 6 amp (Donglas) MT107 Sec. tappings fron GV to OV .. .. 2747

§0p | Post and packing 37ip. .
40p | Various other Transformers ranging from {A to 5A in stock.

0,
%a; TRIACS BRIDGE RECTIFIERS
@5p |8C41A 85p " 8C35D 21 1 A, PIV A. PIV
16p [8C41B p SC36D 80p 1 100 37p '4 50 40p
16p | 8C41D £1-10 | HC40D £1-25 | 1.4 140 5yp 4 100 70p
16p | SC50D €190 ' 8C45D 2150 | 7 D0 400 14400 80p
15p | 40430 p SCi6D £1-40 - Pl6 50 62
34p | 40486 85p 40429 80p | 2 200 4lp |G o200 80p
41p | 40612 21-53 10432 21:37 ¢ 400 48p | 6 400 £1.10
40
223 Economy Range Triacs DI1ACS
BD140 73p |BFY77 24p { TC4/10 (Pressfit) 4 anp 100 PIV " 85p MPT20 40p
BDY10 £1-25|BFY78 36p | TCH/20 (Prensfit) 4 anip 200 PIV .. 76p MPT28 .. 8Mp
BDY1l 41.50|BFY90 B5p | TC4/40 (Pressfit) 4 amp 400 PIV .. 874p  MPT32 .. %
BDY17 £1.501:RY3Y §8p | 8T2 DIAC Be . 8n 2lp MPT36 .. 3p

BDY18 21-75 | ggx19 18p

' 19 -97 P
Bhyse gi[msxa:o 14 P.E. SCORPIO IGNITION SYSTEM
BDY38  @6p ﬁ:;éé §2D
e Hoiees Bt COMPLETE KIT £10°00 P. & P. 50p
BDY#2 76p | BSX 28 25p

BC153

ACLL7 20p| BCl54 11p |BF115 25p | BSX29 47p
ACI21 11p| BC157 8p |BD117 43p B8X30  68p SUB-MIN ELECTROLYTIC
AC126 20p [ BC1o8 10p (BF114 58p [ B8X 359 78p | Axial Lead 6p each
20p|BC13Y9 10p | BF121 25p | B8X 60 54p | Values (uF/V); 0-64/64; 1/40; 1-6/25; 4/40;
20p | BC160 11p | BF123 27p | B8X61 42p |6-4/6-4; 6-3/25; 8{40; 10/16; 10/6. 5/6-4;
30p|BC1678  11p | BF125 25p | BEX76 15p |25 110; 32740 54; 40/16; 50/
2N2102 25p|BCI68B  10p | BF127 20p |80/16: 80/25; 100/6-4; 125/10; 200/6-4.

ON2147 1§p BC168C  10p g:‘w: 26p
15p| BC169B  11p [ BF153 28p
19p|BCl69C  11p | BF134 ng L"','Ym?'sl.g;o”,go o Ao MULLARD €280
29p| BC170 11p | BRIk 2 2
UN2193 30p | BC171 13p | BF159 zog 1A 25p 27ip 37ip 40p 47ip MIFO!LCAPAC.TORS
IN2193A 16p| BC172 11p | BF160 15p |44 400 45p  S5p 80p
2N2194 17p| BC182 10p | BF161 16p |74 — 87ip 9ip - £112% :
SN21044 17p|BC182L 10p | BF163 15p TIC4T 0-GA 200 PIV 58p 013, 0-22, 033, Sp cach.
2N2195 23p| BC183 9p | BF166 16p | Also 124 100 PIV, 75p; 2N3s2s | 47 2
2N21954 25p| BC1831. 9p | BF167 25p |at 85p.; 2N4444 £1-91 '.’j:'ff m
15p| BC184 11p [ BF173 25p - 2 A
20p|BC184L  11p [BF177 ¢5p | VEROBOARD 015 -1 Tou¥ 2lp
20p | BC186 25p | BI1TR 30p Matrin  Matrix 22l 25p
18p|BC187 25p | BEITY 709 | 24in x 17p 23p
13p| BC204 11p | BFI80 15p zi::: & 25p 25p | WIRE-WOUND RESISTORS
AL 18p | BC200 10p [BF181 40p [ 33in x " 26p 25p 2n o watt 5% (up to 270 ohims
ACY30 42p | BC206 11p [ BF182 40p | 33in x 30p 20p only), 7p
ACY3D 55p | BC207 lop [ BF183 45P |5in  x I7in (bain)  83p — 5 watt 595 (i ta 82k} only), 99,
ACY 40 17p| BC20k 8p | BF184 90 |\ ero Pinw (hag of 5. 20p. Iy watt 5% (up to ¥6kQ oniy)
ACY4) 17p| B¢ 10p | BF185 17p |BUL04 #1421 0 T e by insertion 10p,

| 2N 4062 ACY44  31p|B
2N4302  25p|ADI3AV  84D| B
ON4303  32p|AD130  55p|

» Toole (01 and (15 watrix) at 56p. POTENTIOMETERS
OPTOELECTRONICS | $P0n: . esn switch, 16p.

80p|aDl42  50p|BC214L.  1dp [BF1Y7
87p(AD143  45p| BC236 18p [ BF1OR MINITRON 3015F 7-SEGMENT Log. or Lin., with switch, 25p.
95p|AD149V  58p|BC237 8p | BF199 INDICATOR (SEF P.E. MARCH Wire-wound Pats (3W), 88p.
11p|AD149V  £1:28| BC238 8p | BF200 1972) 192 Twin Gianged Sterco Pota, Log.
17p|AD150 55p| BC239 8p | pyrovyy A COLD  CATHODE | and Lin., 40p.
ggp aa ggv B2l 58’ BF225] SIDE-VIEW NIX1E TUBES 75p. ARBON
P % P 250 P o T1L-209 RED LIGHT EMITT-
80p|ADI6L 1Pk |BC263 23p (BF237 ING DIODE (TEX AS INST.) 35p (I,,;R“ES(FTS (E )
50p|AD162 ¢ 60p 8p | BF238 25p e \v:u o;
2 85pADZ11  £1-50 8p | BF244 Had
E 800 \pzi2  £175 11p | gFoss RESISTORS 0.3 Watt 74p
e aN4926  80p| 0 oan Fil
onze0r  1sp|inier  OF|AFilos 24 Tap | BE2es Gabon ®m | ywan | SUIDER POTENTIOMETERS
V29074  20p|2N1028  £1.80|AFI100R  35p 9gp | BI'247 } watt 5%, 1p. E4 seriex MINGLE GANGED ONLY
9N2913  75p 2N4920  £2:23lAFil4 25p 24p | BF254 } watt 5%, lip. FWL W, & oW E;(.)\L: 11Mk, 25k, 20k, 25k, 100k,
Matching charge (audio transistors only), 15p extra per piair. 4w M/O 29, 4p. are E12seriex. 250k, 1M. .
Post & Packing Lip per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel £139 (Min.). 1 watt 10%, 2ip. LOG: 5k, 10k, bk, 100k, 500k,
Prices subject to alteration without prior notice. 2 watt 10%, 6p. 40p EACH.

CALLERS WELCOME A. MARSHALL & SON Send I5p for Comprehensive Price MON-FR} 9-5.30

1. 01- ] 1 Lists
e T:|°4’(521T962 o 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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w007/ R FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how’—like reading circuits,
assembling standard components experimenting, buxldmg—qulckly and
without effort, and enjoy every moment. B.LE.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!

.. A l4-year-old could understand
understand exactly what you are and benefit from this Course—but
doing. The TECHNATRON it teaches the real thing. The
Outfit contains everything you easy to understand, practical
need, from tools to transistors— projects—f{rom a burglar-alarm to

. and what’'s more, you will

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
experimerts, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and

a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a “non-
technical’”’ type. And, if you
want to make it a career, B.LLE.T.
has a fine range of Courses up to
City and Guilds standards.

New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO. This brand new
booklet—just out—tells you all

i1W TRANSISTOR AMPLIFIER, £1; 10W,
£375, 1\W VALVE AMPLIFIER, £3. STEREO
HEADPHONES, 8 ohm £1-95, with Volume
Control, £6. HIGH IMPEDANCE (2,000 ohm),
80p. RECORDING TAPE, 5in L.P. 900ft, 45p;
5%in L.P. 1,200ft, 60p; 7in L.P. 1,800ft, 80p.
MICROPHONES: Lapel, 28p; ACOS Mic,
45, 90p; Dual Impedance 600 ohm and 50k¢2,
£4-50. ROTARY SWITCHES 250V 2A, 9p.
PLUGS: Jack Standard, 10p; Screened, 13p;
2:5mm and 3-5mm, 6p; Screened 8p. TUNING
METERS, 5001 A, 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, 2ip; 400-200-50-16mF, 300V, 30p.

TRANSISTORS AND DIODES: AC107, 13p;

 ~AC126, 11p; AC127,11p; AC128,45p; AC176,

11p; AD140, 39p; AD149, 39p; - AD161, 35p;
_AD162, 35p; AF117,18p; BC107, 10p; BC108,
“{0p; BC10g, 10p; OC26, 25p;' OCa4, 11p;
¢ OC45,11p;; 1p, OC8T, 11p; ocss 39p;
- IN2926G, 13p 1 1N4004, Bp; 1N4006, 12p POABT,
7p; SILICON BRIDGE ECTIFIER B4,
C1500/1000, 33p.

Special Prices for quantity quoted on request. Large S.A.E. for list.
Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate, Bolton, Lancs

B.H. GOMPONENT FACTORS LTD.

DEPT. P.E., P.0. BOX 18, LUTON, BEDS. LUI ISU

ELECTROLYTIC CAPACITOR BARGAIN PACKS——80p EACH

last a teaching course, but the

training is as fascinating 'as any  about TECHNATRON  and ci c2

i A B.LLE.T.’s full range of courses. 5 x ImF 15V 3 < ImF 25v 4 - ImF S0V
hobby and it could be the spring- = 5 x 2mF 10V | 10 < 2:5mF 50v | 10 x 2-SmF 50V
board for a career in Radio and 4 % 64 . sox 3 - {gmi gsx 6 |ng |§¥

i 10 x 25m 25 5 x m 6 » 25m 2,

Efectronics. Com oo 4 x 50mF 10v 4« 32mF s0v 4 . 2mF 50V
I x 100mF 50V 3 < 500mF 1oV 3 . 100mF 25V

Electroiytic Capacitors OC36 43p pF v
mF v mF Vv uLS14 30p 1000 S0 2§p
064 50 24p 250 25 8p  7400/01/10/ 4700 30 2p
i 6 2p 400 10 Sp 30 15p 00l 30 3p
125 2{p 500 10 5p MClO27 & 8-851 Jgg %p
I 50 3 500 12 8p i : - P
BRITISH INSTITUTE 2 0 2% 300 25 10p Dp',?c Ceramics 0547 30 2p
« 2 15 2ip 640 10 8p | 500 2p O 25 3p
OF ENGINEERING kR oem S @ Lo T TR

4 o 3p 1000 6  8p 10 750 2p Polyester

64 50 ip 1000 12 10p 20 750 2p
TECHNOLOGY 8 25 3 1000 25 ISp 25 750 2p 0001 400 2p
to 3p 1000 50 35p 40 750 2p 00l 200 3p
:g {g gp %880 g :gp go 750 %p 0-068 160 3Ip
P P 7

Dept. B12, ALDERMASTON COURT, READING RG7 4PF 10 40 4b 2500 12 105 105 736 1b oa3 1% ®
10 50  4p 2500 30p 120 750 2p 047 180 5p
1615 3p 220 750 2p 10100 40p

Zener Diodes BARGAIN PACKS

25 s 3 VZY8Btype 14/0076 PCV wire 5 > 10 yds  30p
. 25 25 3p  testedand Small Mutti-cable 4 way To yds 5°p
Court, Read RG7 4PF 25 50 4p  polarity marked  Miniature Co-Ax 10 yds 50p

To B.LE.T. Dept. BI2, Alder

all values, 2-13V, Gen. purpose switching

Please send books and full information — free and without [} B % £ Speack diode 25 for 25p
I obligation 50 10 3p —————— 70V Neon wire ends 5 for 20p
" I 50 50 7p Semi- Miniature Pushbutton 2 for 20p
64 10 4p conductors Trans(ormer 32-0-32 at 1S0mA 50p
I NAME AGE l 64 15 4p 2N706 10p .C. 2 Pin Meta! Lamp-
l BLOCK CAPITALS PLEASE 64 25 4p  2NTO08 \3p  _ hoider S for 30p
64 40 S5p  5N1303 17p MINIATURE R.F. CHOKES
ADDRESS I 100 6 3p 1N3B66  80p 0-22uM. 22uH, 124
i i 1 3 85 Boios b un. Tl s che
...... P P W. 5% Resistors Ip each or
; 200 6 4p BCY30 np W%
| 250 6 4p  BFYSI 20 I Hp
' 250 10 4p  B5X2I 16p TRANSISTOR EQUIVALENTS
| i 250 15 ep  OC35 40p 40p
1 SUBJECT OF INTEREST, TERMS: Cash with order. P, & P. please add 10p for orders below £5.

Overseas extra. Discount: £10—10%. All goods carry our money back
guarantee if not satisfied. We have many components not listed,
enquiries welcome. List 5p stamp. Trade enquiries welcome.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
L Accredited by the Council for the Accreditation of Correspondence Colleges.
LB N B N R N F N N N T W N kX
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USED

EXTENSIVELY

BY

INDUSTRY, GOVERNMENT

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

NEW

]
|
mA
S0uA ... £3.80
50-0-50uA 23.45
100uA ... .. £3-4
100-0-100uA  £3.35

(CSEW’’
CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

-10
£3-75

VU Meter ..

DESIGNS
BAKELITE PANEL METERS

TYPE S-80
80 mm square fronts
30uA

300V d.e. ..

‘SEW' CLEAR PLASTIC METERS

Type MR.85P. 4iic 4}in Ironts.

%
100-0- 100;1 A
200uA ... . X
500uA . .
.;00 (»noo,‘ Ky -
1 0 ]m{ 3
SmA .. £2-80 20Aac.* 22.80
Toma £2-80 | 30A a.c.* £2.80
Type MR.52P, 2|m quare lronn
£3-10 20V d.c. £2.00
2 50V dee. ... 22-00
1002 A -80 | 300V d.c. 22-00
100-0-100isA 2250 ' 15V a.c. ... £2:10
H00uA 2 300V z.c. 22-10
ImA 8 Meter
SmA .. " A
10mA VU Meter .
50mA . 00 | 14 ac*
100m A d 5 *
500mA g200 AT
1A £2.00 104 ac
SA £2.00 204 ac.*
10V 2200 304M a.c.*

Type MR.65P. 3jin <3iin lrontl
£3-37

5 £2:30

| 15 £2.30

[ £2-30

5 £2-30

A 1 A ... £2.37

100mA VU nieter .. £3-37

' 50mA ac.* 4220

£2-20

‘ 2 22-20

300mA a.c.*  £2:20

1A a.c.* £2-20

JA ac.* £2.20

o  10Aact 22:20

| 204 a.c* .. 22:20

10V dc £2-20 | 30A ac.* 12-20
*MOVING IRON —

ALLOTHERS MOVING COIL

Please add postage

-“SEW" EDUCATIONAL

METERS
Type ED.107. Bize
overall 100mm x
80mm x 108mm.

A new range of high
quality moving coil

instruments  ideal
tor school experi-
ments and other

bench applications.
3" mirror scale. The

meter movenieut i8 easily accessible to

demonstrate internal working.

in the following ranges:

SOA ...... uoo |
10004

ImA ...... u 40
50-0-50uA .. £4-65
1.0-1mA.... £4:40
1A d.c. 2440
SAdc. ... 24.40
10Vde ... 2440

Practical Electronics

Available
2OV d.c. £24-40
50V d.c. £4-40
300V d.c. 24-40

Dual range
300mA/[5A d.c.24-65
5V/50V d.c. 2468

Type MR.38P. 1 21/32m square Ironts,
21.

“de. ... £1.80
10V de. ... 21-60
15V dee. ... 21-60
20V d.e. ... £1.60
100V d.c. £1-60
150V d,c. 21-60
300V duc. 21-60

21.60
£1-60
£1.70
£1.70
21.70
1170
2170
A ... 2170
VT meter

!2-10
Type MR 45P. 2m square fronts,
-6 | 10V d.c. £1

VU Meter
LA ac*
JA a.c?
10A a.c.*
204 a.c.*
30A a.c.*

“SEW'" BAKELITE
PANEL METERS

Type MR.85 3iin square fronts,
J00m.A
| I S

1-0-1md .
JInA

10mA .C.
50mA . 2195 | 50A ac* .. 2195
100mA £1-95 | VU meter .. 2310

S0UA ... £3.10 | 500uA ..... 2275

50-0-50414 “00 ImA ...... £3:45
A .

100-0-10041A 299 | 300V ac £3-45

200uA ... 2290 | VU meter 23-40

September 1972

MODEL LT.101
0/10/30/250/1000 Ve
0/10/50/250/1000 AN
0/1/100 M.A. 0/150 K
£21.87. P. & P. 1op.

1900 O.P.V.
D.C

o

TMEK MODEL MD.120.

Mirror  scale. 20k Q/volt

d.e., 10kQ}/voit a.c. 30/

60/300/600/3,000V d.c. 6/

120/1,200V a.c.

Current 0-60uA/0-12/0—

300mA.  0-60kQ/0-6MQ

—20 to +631B. 24-62}. P. & . 10p
MODEL 500. 30,000
O.PV. with overioad
protection, mirror scale

0/-6/2:-5/10/25/100/
250/500/1,000 V d.c. 0/2-5/
10/25/100/2560/500/
1,000 V. a.c. 0/50 uA/5/50/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 MegqQ.
£28-87}. Post paid.

TMEK LAB TESTER.
100,000 O.P.V.
64in  scale buzzer
short circuit check.
Sensitivity: 100,000
OPVd.c. 5/Volta.c.
D.c. volts: 0-5, 2
10, 50, 250, 1,000V,
1o, 50, 250, 500, 1,000V.
D.c. current: 10, 100zA, 10, 100, 500mA,
2:5, 10A. Resistance: 1K, 10K, IOOK,
10 meg, 100 meg. Decibels: —10 to
+49dB. Plastic case with earrying handle,

A.c. volte: 3,

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.68

nized tenter. Rangea 0/3/30/300V a.c. and
d.c. at 2,000 o.p.v, HResistance 0-
ONLY £1.97. P. & P. 13p.

TMEK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battcr, vperated, 11
mey mp\l( U ranges,
1 mirror scale.

X 4in x

. volts 04—

1 o . volts
JOOV B.MM. %0 NS00V
P-P. D.c. current 0-12-
Resistance up to 2,000M ohne.
Decibels —20 to +51dB, Complete with
tions. £17-50. P. & P. 20p.

leads/inatr

TE-20D RF SIGNAL GENERATOR

Aceurate wide range sig-
nal generator covering
120K efs H00Mes on
6 bands.  Directly cali-
brated Variable R.F. at
tenuator, andio output.
Ntal sochet for calibra-

tion, 2207240V, AL
| Brand new with inst
tione. £15. Cal

Size 140 x 21

QUARE WAVE
ENERATORS

8ine:  20cfs to
200 hes on 4
bands,  Hqguare:
20c/s to 30 kefa.
Dutput imped-
ance 3,000 ohms.
200/250V a.c.
Supplied  brand
new and guaran-
teed wlth instrue-

(217

TE-!ORF SIGNAL GENERATOR
Accurate wide range signal generator
covering 120 kc/s-260 Mc/s on G bands.

Directly cali-
brated variable
R.F. attenuator.
Operation 200/
240V a.c.
Brand new with
matmcnonn £15.
& P. 37p.

SAB. tor details.

240° WIDE ANGLE
§ imA METERS
MWI1.6 60mm square
£23-97f. MWI-8 30mm
asquare £497{. P. & P.
extra.

MULTIMETERS /- EVERY purpose/

size 7hin x 6§in x 3}in. £18-90. P. & P. 25p. |

Completely portable, simple 1o use pocket |

Wk Q. |

HIOKI MODEL 720X
20,000 O.P.V,

Overhead protection.
53/25/100/300/1000V D.C.
10/30, 1000V A.C.

GO pA mA. 20K/2 meg
obhm. —5 to + 62db,
£24.97. P. & P. 15p.

MODEL PL438, 20k O/
Volt d.c. 8kQ/Volt
a.c. Mirror scale. 0:6/
3/12/30/120/600V d.c.
3/30/120/600V a.c.
50/600uA[60/600mA.
10/100!\/[ Meg/10 meg

—20 to + 46dB.
!6 ‘971, P & P.124p.

MODEL 5025, 57
rangey, giant Jin
meter, pularity
reverse u\nldl fen-
sitivity: J30K/Valt d.c.
AK/V OI(

Vols
200, 3

0, .;00, ,000\ ‘v

3, 25, 90, 250, .:OOmA b,
10A. Hesistance: 2K, 10K, 100K, lmeg.
10 meg. Decibels: ~9% ta +A85IB. £212.50,
P. & P.1%7}p

HIOKI MODEL 700X
100,000 O.P.V. Overload
protection. Mirror rcale.

3/-6/1-2/1-3/3/6/12/30/60/
120/300/600/1200VDC
1:5/3/6/1:2/30/60/150/300,6001
1200 VAC
15/30L.A73/6/30/60/150/

300 1A

R/12 AMP DC

2K/200K /2 Meg/20 meg ohm
—20to + 63 dh

21850 P. & I 20p

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000
o.p.v. A Hrat class
versatile  instrument
manufactured in

r8.8.R. to the
‘ highest standards,
Ranges: 25/ 10/50/
| 50 7500/ 1000V d.c.,
| 257107 50/250/500 ¢

1000V a.c. D.c. current
100 ot 1 10 4
100mA/LA. Resist-
ance 300 oluns / 3/ 30 s 300k, 3M{}.
Complete with batteries, teat leads, in-
structions and sturdy steel carrying case.
OUR PRICE £5-97. P. & P. 20p.

TO-3 PORTABLE OSCILLOSCOPE

Jin tube. Y amp. Sensiti-
vity 01V p-piCM.  DBand-
width 13 cps-1 OMHz.
Input inp. neg Q@ 23pk
| X amp. senditivity 0-0V
HOOK H2 Iup\lt

ynchronisation. Tnternal
nated scale 140 X 215 x 33¢

220/ “a.c. Supplied
handbook. 240.

u.
brand
Carr.

HONEYWELL DIGITAL
VOLTMETER VT.100
he panel or
bench mounted
Basic meter

measures 1
volt d.c. but
can be used
o raeasure

a wide range
of a.c. and
d.c. volt, current and ohms with optional
plug-in cards.
Rpecification: - Accurae; a0

digit. Rtesolntion: ImV. No, of digits: 3
plus fourth overrange digit. Overrange:
100°, (up to 1-999). Input impedauce:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale adjustmient against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully ﬂoalmg (3 poles). lnput
power: 110-23 a.c.  50/60 cyclee.
Overall size: 3fin. x 213/16in. x 8 3/16in
AVAILABLE BR AND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE. £49°974 Carr, 50p

new  with

300,

“an

1

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

Also see next two pages




SEMI-CONDUCTORS/|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED
VALVES

Transistors 2N3415 2£p BCl14 NKT219
2N3416 40p|BC115  15p|BFW91 £0p|NKT223
2G301 25p|BC116  16p | BFX12 28p|NKTu24
26302 25p|BC118  16p| BFX13 22p|NKT225
2G303 25p| BC119  80p | BFX29 25p|NKT229
2G306 80p|BC121  20p BFX30 825p|NKT237
2308 50p|BC122  20p|BFX37 80p|NKT238
2G309 60p|(BC125 16p{BFX44 37p|NKT240
2G371 N 3564 p 75p|BC126  20p|BFX68 67p|NKT241
20374 20p|2N3569 £5p 32p(BC134 12p|BFX84 8B6p|NKT242
20381  £p(2N3570 128p|28502  36p|BCI35 12pIBFXS85 80p|NKT243
2N388A 49p|2N3572 97p|28303  27p|BCI36  18p|BFX86 25pINKT244
27 40p|BC137  16p|BFX87 26p|NKT245
27p 70p | BC138
22p 77p| BC140
18p 72p| BC141
20p 55p|BC147 2p | NKT271
18p 87p|BL148 NKT262
18p 87p|BC14Y NKT274
20p 55p| BC162 NKT275
25p §0p|BC153 NKT278
25p 32p|BC154 NKT281
15p 32p| BC157 NKT401
18p 45p| BC168 NKT402
15p 36p | BC159 NKT403
18p 47p| BC160 NKT404
10p 37p|BC167 NKT405
10p 37p|BC168B NKT408
1lp 47p | BC168C NKT451
10p 37p| BC169B NKT459
9p 55p | BC169C NKT453
11p 47p|BC170 NKT713
7 32p BC171 NKT717
9p 47p|BC172 NKT734
8p 37p|BC175 NKT736
12p 80p|BC177 NKT773
27p|BC178 NKT781
87p|BC17Y 0C16
b 52p|BC182 oCly
2N1306 25p|9N3716 130p|40360  40p|BC182L 020
2N1307  28p(2N3773 240p|40361 40p | BC183 oce2
2N1308 26» 2N3791 206p|40362  50p|BC183L ocCe3
32p|BC184 0C24
57p| BC184L
40p | BC186
52p [ BC187
85p | BC212L
27 62p| BC213L. C
oN1638  27p|oN38554 30p|40412 50p | BC214L "
2N1639 27p|2N3836 30p [404674  57p|BCY10 0Cs1
2N1701 162p nms\.eA 35p (404684  35p| BCY30 0C42
2N1711  24p|a 25p|40528  72p|BCY31 0C44
2N1889  82p -vN:!B.:EH 80p 40600  57p| BLY32 [0
2N1893  87p|uN3859 £7p|40603  80p BCY33 046
2N2147  72p(2N3850A 32p|AC107  30p|BCY34 0C70
2N2160  87p|uN 6 20p| BCY38 0C7lL
2N2193  40p 24p | BCY 39 ocr
2N2193A 42p 20p| BCY 40 0ocT3
2N2194  27plo 4 18p | BCY 41 0C74
2N2194A 30p ‘n\d900 37p|AC152  22p[BCY42 oCTh
2N2217  25p|2N3900A 0oC76
2N2218  20p|yN3901 0C77
2N2219  20p|2N3003 0C78
2N2220  25p|2N3904 0C81
2N2221  25p | aN3905 ocs1n
2N2222  20p|2N3906 082
2N2! 25, o,s ocrs2h
2N2297  30p| ) 0C83
2N2368 18p quoeo 0C84
2N2369  15p) oN4061 0C139
2N2369A 15p(oN4062 0C140
2N2410  42p|oN4244 0C170
2N2483  27p )N 4248 0C171
2N2484  32p o 0C200
2N2539  22p 0201
2N2540  282p 0202
2N2613  35p|aN4256 00203
2N2614  §0p |2N4: 00204
2N2646  40p 0C205
2N2711  25p|oN 0C206
2N2712  25p 2\'428: 0207
2N2713  27p|aN4u8R MAT120 25p|0CP71
2N2714  30p|oN4u89 MATI21 25p|ORPI2
2N2904  20p|2N4290 MJ400 107p|ORP60
2N2904A 26p|oN4201 MJ420  80p|ORP61
2N2905  25p 922 MJ421 D | P346A
2N2905A 20p|2N4294 MJ430 102p|8T140
2N2906 20D |2N4303 MJ440  95p|ST141
2N2906A 25p|2N 4964 MJI480  97p|TIS34
2 7 28p 2N4965 MJ481 125p)|TIS43
15p MJ490 100p| T1844
18p MJ49] 137p{TI845
16p MJE340 50p|TiS46
10p MJE370 80p|TIS47
10p MJE371 80p|Ti848
‘).N2926Y 10p MJE520 680p|TISd9
2N3011  20p MJE521 70p|TI850
2N3014 32p MPF102 42p|TI851
2N3053 18p MPF103 85p|TISo2
2N3054 46p MPF104 87p|TI853
2N3055  80p MPF105 87p|XB112
2N3133  30p MPS83638 32p| XCI41
2N3134 80p NKTI124 ZTX 167
2N3135 25p NKTI125 £7p|ZTX108
2N3136 25p NKTI26 27p|ZTX109
2N3390 25p NKTI2?8 27p|ZTX300
2N3381  20p NKT135 87p|3TX301
2N3391A 30p NKTI37 32p|ZTX302
2N3392 P NKT210 30p|ZTX303
2N3393 18p 28p [NKT211 80p|ZTX304
2N3394 18p NKT212 30p|ZTX500
2N 3402 NKT213 80p|ZTX501
2N3403 NKT214 20p|ZTX502
2N3404 2Nu366 25p|NKT215 22p|ZTX503
3N3405 4Bp|2N5367 87p 23p | NKT216 85p|ZTX504
2N3414  22p(2N5457  80p 20p/ NKT217 40plZTX531

784

€ See previous page

Integrated FJHI01 25p aN7433 80p
Circuits FJHI11 70p|3N7437 64p
FJH121 25p(8N7440 20p
CA3000 180p|FJH131 26p[SN7441AN
CA3005 117p|FIH141 25p 75p
CA3007 262p|FJH151 25p/8N7442 75p
CA3011 75p| F3HI161 ?0p|8N7446 100p
CA3012 88p(FJH171 £5p
CA3013 106p|FJH181 25p
CA3014 124p(FJH221 25p
CA3018 84p|FJH231 2bp
CA30184 FJH241 28p
110p|FJH251 25p
CA3019 84p|FJJ101 BOp
CA3020 128p|FJJ111  S0p
CA3020A FJJ121  60p
180p | FJJ131 60p
CA3021 188p|FJJ141 125p
CA3022 130p|FJJ181 75p
CA3023 126p|FJJ191 65p
CA3026 100p(FJJ211 125p
CA3028A 74p|FJJ251 125p
CA3028B FJL101 128p
105p(FJY101 25p
CA3029 87p|1C12 180p
CA3029A L1900 40p[8N7496  87p
165p (1914 40p|8N74107 52p
CA3030 137p 1923 40p|SNT4153
CA3035 122p|1M380 £1-22p 185p
CA3036  72p|MC724P 80p|SN74154
CA3039 82p|M(780P 247p|SN74160 200p
CA3041 108p| M('788P 146p 180p
CA3042 108p|MC790P 124p|SNT74161
CA3043 137p| MC792P 66p
CA3044 120p| MC799P 66p|SNT4164
CA3045 122p| MC1303L
CA3046 Blp 200p |8N7T4165
CA3047 13711 MC1304P 225p
CA3048 204p 225p |SN74192
CA3049 180p  MC1305P 175p
CA3050 185p 886p|8N74193
CA3051 134p|3MC838P 540p
CA3052 165p|MC1435P
CA3053 46p 345,
CA3054 losp MC15526
CA3055 240p
CA3059 185p|MC1709CG
CA3064 120p
FCI101 85p| MFC4000P
FCHI111 105p 85p
FCHI121 106p|SN7400  20p
FCH131 50p|8N7401 20p
FCH141 105p[8N7402  20p
FCH151 105p|SN7403  20p
FCH171 106p [SN7404 20p 3
FCH181 106p(SN7405 20p|TAA530 496p
FCHI191 105p|SN7406 80p[TAA811 446p
FCH201 130p|8N7408 20p[(TAB101 97p
FCH211 130p|8N7409 20p[TADI00 150p
FCH221 130p|8N7410 20p[TAD110 150p
FCH231 150p [SN7411  23p|8L403D 150p
FCJ101 160p|8N7412 48p|SL702C 147p
FCI111 150p{SN7413 30p|UA7024 280p
FCJ121 276p|SN7416 84p|UA702C 77p
FCJ131 275p|SN7417 84p|UA703C 137p
FCJ141 526p|8N7420 20p(UAT09C 46p
12

0
o
L

FCJ201 51p| UA7I0C 1R8p
FCJ211 276p 48p[UAT16 187p
FCK101 430p 80p|UA723C 100p

FCL101 230p SN/4JO 20p| UA730C 160p
FCYT01 102p|SN7432 48plUAT41C 80p

BRIDGE S0PIV 4A 40p
RECTIFIERS J00PIV 4A 50p
PLASTIC 200PIV 4A 55p

ENCAPSULATED |a000(v 34 don
AO0PIV 1A 50p| SOPIV 6A 46p
BOPIV 2A 45p|100PIV 6A 56p
100PIV2A  50p[200PIV 64  66p
200P1V 2A 85p[400PIV 6A 75p
400PTV 24 80p6OOPIV 64 85p

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLAS":I‘II‘C

SERIES IN P
1 AMP 1.5 AMP 3 AMP
P 8p 19p

4001 50P1V

4002 100P1V 7P 9p 20p
4003 200PIV 8p 10p 22p
4004 400PIV 8p 10p 25p
4005 600PIV lop 12p 26p
4006 800P1V 12 18p 27p

P
4007 1000PIV  18p 16p 30p
50+ lesx 15% 100+ less 209
SILICON RECTIFIERS

STUD MOUNTING
6A 104 17-5A 35A

100PIV = 45p 50p 21.22
200PIV 26p  60p 56p 2l-42
400PIV 30p 55p é2p £1.77
600P1V 32p 60p 7%p £2-12
800PIV B8p 75y 87p 22-47
1000PIV 40p 85p £1.06 22.77

504 less 16% 1004 less 20%
ZENER DIODES

400MW 1-OWATT 10 WATT
3-3-33V 2-4-100V 39-100V
10p each 25p each 40p each

254 lesa 159% 1004 less 20%,

TRANSISTOR DISCOUNTS: — 12 4 10%;:
2 4+ 15%: 100 4+ 20% any one type.
Postage on all 8emi-Conductors 7p extra.
8.A.E. FOR FULL LISTS

W. SMITH & Co. (RADIO) LTD.

Practical Electronicy

See opposite page

30p
42p
85p

45p
22p
45p
40p
85p
50p
35p
48p
45p
DM70 40p
50p|DYNs  agp
DY#H7 83,
ENBCC  100p
E180F 100p
EABC80 35p
EAF42  35p
EBSI  20p
EB(41 55p
EBC8I  30p
EBFS0  40p
EBF83  40p
EBF89  3gp
EBL21  80p
EC86 80p
EC84  80p
ECC40  85p
ECC84  30p
ECCB>  40p
ECC88  40p
ECFRO  38p
ECF82  36p
ECF86  85p
ECH2l 57p
ECH35 100p
ECH#2 78p
ECHS81 30p
ECHB3  48p
ECL80  48p
ECL82  88p
ECL83 70p
ECLB6  40p
EF37A 120p
EF39 50p
EF40 50p
EF41 85p
EF42  70p
EF80 25p
EF85  88p
EF86  30p
EF89 28p
EF91 30p
EF92 38p
EF183 asp
EF184  35p
EH90  40p
EL34 50p
EL4! 80p
EL42 85
EL81 58p
PlELRY  25p
EL85 43p
EL91 35p
DIODES & RECTIFIERS
IN34A 10p | BA154
1N914 7p|BAXI3
1N916 10p | BAX16
AAlL1Y 7p|BAY3
AAlL20 10p [ BAY3R
AAZ13 10p|BY100
AAZIS
BA100
BAlO2
BAl10
BA1ll
BAll2
BAl1D
BAl41
BAl42
BAl144
BAl4)

ELYS 85p
EM80  4Bp
EM81  80p
a5p
100p
70p
40p
40p
42p
55p
50p
27
29p
48p

PCF800 80p

N 40p
VR105/3038p
VR 150/3085p
Add 12p in 2
for postage

GITM  87p
OAS 17p
0A6 12p
0A9 10p

28p

0A202  10p
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SAVE UP 1O

33’5% OR MORE

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

B.S.R.

(TA50 Mono;  £4:87

C1293 £6:50

MP60 £10-40

610 £14-.07 GOLDRING

510 £11.50 L6y 18-97

310 29-40 l.Lﬁ‘)/" " £24-20

810 £33-45 £20.95

MP60 TI'D]  £17-12 £28-50

MP60 TIPD2  £15-40 £29-05

610 TI'D1 £20.36 £34-95

310 TPD1  £18-20 £3-83

210 Packayc* £0-55 23.85

HT70 14.99 £20-50

HT70 Packag-£21-80 £46-50
£54-30

GARRARD 13?35

2025TIC* £8.50

401+ £9-26 £35-15

3-300* £8-50 250-25

8P25 111 £10-25 £62-85

SL65 13 £13-45

AP76 218.85

APTE/G800*  £22.50

SL72B £22.95

SL75B £26-00

8L95 1B £32-50 A

£28-60 TD150ADB i1

ZERO 100A  £39-95 TDI150 Plinth

ZERO 1008 £37-50 TX11

tMunu cart, *Stereo cart. All uthers fesy

cartridge. Carriage 30p extra any model.

RECORD DECK PACKAGES
Decks supplied with
cartridge ready wired
in  teak venecred
plinth with cover.
Garrard 2025TC/9TAHCD ..
Garrard 8P 29 1H/9TAHCD

Garrard 8P25 111/G800 £18-50
Garrard 8§ I1I/M75-6 £10-50
Garrard 8 1I1/M44-7 £20:35
Garrard 8§ 1/ M44-E £22-30
*Garrard SP25 J111JGROO (l’l'ﬂ [un

Plinth and Cover) . 19-75
*Garrard AP76/GR00 £29-50
Garrard AP76/M7 £30-25
Garrard A ‘6/\1.; .. £32:95
Garrard AIT6/M70 . £34-90
B8R McDonald “Pﬁﬂ/ TS £19-25
doldring GL72/(:800 £34.50
Goldring GL73/G800 £39-70
Uoldring GL73/G800K 4415

*Also available with silver msml p]mth £1
extra.
Carriage 30p any item

SINCLAIR EQUIPMENT

Project 60.Package offers, 2 X Z30 amplifier,
atereo 60 pre-amp. PZ5 pow supply,
815:95. ¢arr 37pp. Or with i power
supply, £18-00. t'arr. 374p. 2 x Z30 ampli-
fier, stereo 60 pre-anp, PZ8 power supply.
£920-25 Carr. 374p. Tranzformer lor PZE,
2297 extra. Add to any of the above
£4-48 for active filter unit and £13-80 for
pair ol Q16 speakers. FProject 60 FM Tuner
£15.75, Carr, 374p. New Project 605 £20-97.
Carr. 37p. All clair produets in stock. 1C12
£1-80. I’ « 1‘. 10p. 2,000 anplifier. £23-50
Carr. 374p. 3000 Arplifier, £30-95, Carr.374p.

Neoteric amplifier. £43 85. Carr. :4T;p.
LATE"SAT" CATALOGUE
~ SEND
E NOW—
ity STILL
irpavests ONLY
& Lqvipment
i 374p
P. &P.
10p

L
QOur 6th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT FREE

DIBCOUNT COUPONS VALUE 50p.
279 pages, fully illustrated apd detailing
thousands of items at bargain prices.

, Practical Electronics

AM/FM

TELETON  F.2000 STEREO

TUNER AMPLIFIER

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low

price. 5 watts r.ni.s. per channel. Tape/

Cer phono inputs. AFC/Built-in MPX.

OUR PRICE £28:25. Carr. 50p.
SUGGESTED SYSTEM

F.2000, Garrard 2025T/C' Changer fitted

stereo cartridge, with plinth and cover

and pair of G.W,5. Speakers.

OUR PRICE £52-85. Carr. £1.

v TRANSISTORISED FM TUNER ¥

#  TRANWISTOR
HIGH QUALITY

s SI1ZE

ONLY #Hxd4x2iin,

3 L1, stages.
A Double tuned dis-
) criminator. Ample

output to feed most
amplifiers. Operates
Cuverage 88-108 M1z, Ready
for use. Fantastic valie for
l637‘ P. & I' 12}p

on Y\ battery.
built ready

nmoney.

Stereo multiplex adaptors H 971

List Price £2-98
OUR PRICE

£1-80 "5 "

NS-1,600Ww STEREO AMPLIFIER

— Exceptional budget

e —y . —————  — .

Model S-100TR MULTIMETER/
TRANSISTOR TEST
100,000 o.p.v. MIRROR SCALE/
OVERLOAD PROTECTION
0/-12{-6/3/ 12/ 30/ 120/ 600
VDC. 0/6/30/120/600 VAC.
0/12/600uA 12/ 300MA /12
AMP DC. 0/10K/1 MEG/
100 MEG, - 20 to-+50 db.
0-01 - -2 MFD. Transistor
teater measurcs Alpha,
Beta and Ico. Complete
with batteries, instructions
and leads. £13-50. P. & P.
25p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-125 VAC. Output
120 VAC or 176-250V input
output 240 VAC. 200 VA
rating. 211-87. Carr. 50p.

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

— = 18 ‘200 000Hz;

Square

{  18-50,000Hz.

| Qutput max

| +10dB (10k0).

Operation

internal

hatteries.

Attractive two-tone case 7gin - 5n -
Price £17-80, Carr. 17}p-

2in.

TRANSISTORISED L.C. R A.C.
EASURING BRIDGE

A  npew portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11-1 meg 3
6 Ranges +
LipH - 111
HENRYS 6 Ran-
ges -29%. (', 10pF
11110mPd. 6
Ranges TURNS RATIO 1:1/1000-
1:11100. 6 Ranges : 1°. Bridge voltage at
1,000 cps. Operated from & volte. 100uA.
Meter indication. Attractive 2 tone metal
case. Size 7} x5 x2in. 220, P. & P. 25p.

aor
B%a

230/240V

SMITHS
SYNCHRONOUS
MOTORS

All brand
60RPM

Built in gearbox.

new and hoxed,
CW. 30RPH (4\\
A H

ACW;
50p each. Post 12p

WOOD C

SK X203
COHMUNI ATION RECEIVER

00006000,

Solid state. Coverage on 5 hawds 200-420
KHz and 0-55 to 30 MHz

Illuminated slide rule dial.

Bandspread. Aerial tuning. BFO, AVC.
ANL. ‘8" meter. AM/CW/SS B, Integrated
speaker and phone socket. Operation 0
240V AC or 12V DC.  Size 325 X 266 X
1500, Complete with instructions and
circuit. £28:80. Carr. 50p.
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O TOTTENHAM RD. LO
O ENHAM R OND
B o N RD
STRE ONDO
S R ONDOC
DGWARE RO DNDO

~ price . All
i < silicon  transistor.
| Handseme walnut | E.-H.T. TESTER 0-30KV
- case.  Switched in-
put  selector, separate balance, volume,
treble, bass controls. Cutput 2 x BW
R.M.8. Inputs Mag, Tape, Xtal, Tuner \ .
- oo o D * | Completely
Tape Out. £14-75, Carr. 37p. self-contained with built-in voltmeter.  Fasy
to read, very accurate, robust construction.
zn.MIBHEAMDSET An essential for colour television servicing,
ete.  Size 360mm long.  50mm lia. £6-95.
MICROPHONE P. & P. 25p.
Moving coil. Ideal for
I} ing.
ETIENAEC T A HELICAL POTENTIOMETERS
Headphone im") 16 ITT MCPMIS> 10 turn 2}W.  Available
e Micm];l\one 200ohm, 1K, 3K ohm. £1.25 ea. P/P Iop.
imp. 200 obms, £4.62.
P. & P. 15p.

| piece,
23.97.

SPECIAL OFFER!
SINCLAIR PROJECT
STEREO FM TUNER

The firat tuner in the world to use the phase
lock loop principle —as uaed for receiving
signals from space craft because of ita vastly
improved vignal to noise ratio. Provides
fantastic results even in difficult aress.
Tuning range 87 5 to 108MHz. Automatic
atereo indicator. Nensitivity: 2uV. AFO
range 4+ 200KHz. Signal te noise ratio:
6311, Output voltage 2 x 150mV. Operating
voltage 25-30V D.C. Size: 93 40 207mm.
REC. LIST PRICE £25. N OD
OUR PRICE . 5 o
RICE £15-75 * %)

Unrepeatable offer —buy now and save over £8.

PS.200 REGULATED POWER
SUPPLY

Solid state. Variable vutput
5-20 voit D.C.up to 2 amp.
Independent  meters  to
onitor voltage and current.
Output 220240 V. AC,
Nrye Thin x 8din ~ 3iin.
214.97.P. & P.25p,

P5.1000B REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3
ampa. Meter to monitor
current. Input 220/240V
AC. Size d4in x 3}in X
6}in. £11.87. P. & 25p.P.

@J‘h}i

B
' el 4
G0 iiesiie 4
UNR-30 RECEIVER
4 Bands covering 560KHz 30MHz. B.F.0.
Built in Speaker 20/240V a.c. Brand new
with instructions. £15.75, Carr. 371p.

LAFAYETTE
HA.-
RECEIVER

Gieneral coverage 150 400K Hz, 550K Hz-
30MHz. FET front end, 2 mech. fAlters,
product detector, variable B.F.O., noi
limiter, % Meter, Bandapread. RF Gain.
15in 93in 8iin. 18lb. 220/240V a.c.
or 12V id.c. Brand new with instructiona
Carr. 50p.

AUTO TRANSFORMERS

£50.

0/115/230v. Step up or step down. Fully
shrouded.
S0W. £82-10. P. & P. 15p
150\, £2:70. P, & P.18p
300W. 23-60. P. & P.23p
500W. 2525 P & P. 33p
1,000W. £7-50. P.& P.38p
1,500W. £10°20. P.& P.43p
2260W. £17°25. P. & P.50p
5,000W. £36-00. P. & P.£1.

8DH-8V HI-FI PHOKES

Tnput 8-16Q. Frequency
20-18,000Hz  stereo  or
mono  switch, separate

volume controls each ear-
padded headband.
P. & P. 20p,

High guality cerannc construction.
epamel. Heavy duty brush wiper.

Windings embedded 1n vitreous
Cuntinuous rating.

Wide range

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

25 WATT.
50 WATT.
100 WATT,

10/25/50/100/250/500/1,000/1,500/2,500 or 5.000 ohms, 80p. P. & F. Tip.
10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, £1:15. P. & P, Tip.
1/5/10/25/50/100/250/500/1,000 or 2

500 ohma, £1-85, P. & P. 7i{p.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .

$-260 General Purpose
Bench Mounting

1A 2700
2-5A 28-05
5A . £11-75

Low price .

Immadiate delivery
§.260B Pane! Mounting
<1A Goo Sy $7-00

254 ... aao

Please add postage

ALL MODELS

INPUT 230 VOLTS, 50/60 CYCLES,

OUTPUT VARIABLE 0-260 VOLTS
Special discounts for quantity

RIADIIO l

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

London, W.2
Tel: 01-262 6562

785



NEWNES

RADIO ENGINEER'S
POCKET BOOK

revised by
H. W. Moorshead

£1-20 Postage 5p.

G.E. ELECTRONICS EXPERIMEN-
TER’S CIRCUIT MANUAL. £I. Postage
ép.

RADIO TECHNICIAN'S BENCH
MANUAL by H. W. Hellyer. £3. Postage
10p.

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. £1-20.
Postage 6p.

THE PRACTICAL AERIAL HAND-
BOOK by Gordon J. King, £2-70. Postage
20p.

COLOUR TELEVISION , PICTURE
FAULTS by K. ). Bohlman. £2-50. Postage
p.

THE HI-FI & TAPE RECORDER
HANDBOOK by Gordon J. King.  £2.
Postage 25p.

1972 WORLD RADIO-TY HAND-
BOOK. £2:80. Postage 10p.

THE RADIO AMATEUR'S HAND-
BOOK 1972 by A.R.R.L. £2.70. Postage
25p.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

PRACTICAL ELECTRONICS
«SCORPIO”
ELECTRONIC IGNITION
SYSTEM

This  Capacitor-Discharge Electromc
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any |2V ignition system
in cars, boats, go-karts, etc., of either
pos, or neg. earth and up to six cylinders.
The original coil, plugs, poirits 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
|mproved fuel economy, Eliminates
excessive contact-breaker point burning
and the need to adjust point and spark-
plug gaps with precision.

Cons(rucnon of the unit can easily be
completed in an evening and installation
should take no Ionger than half an hour.
A lete co of ¢

is supplied with each kit together w:th
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 7fin X 44in X 2in approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit,
Price: £10-50 plus 50p P, & P. SA.E.
with all enquiries,

NEW NS>
15 watt HiFi NG
AMPLIFIERS

Frequency response 15 to19000c¢s. Signal
0 noise > 70db. Input sens. 750mv into 2k

l}-l] ELECTRON ICS
ROAD, LONDON SE.25.

N-T-E-R-L-0-C-K-I-N-G
PI.AS'I’I STORAGE DRAWERS

Newest, neatest 5 sizES
system ever

devised for storing small
parts and components :
resistors, capacitors, diodes, transistors,
ete. 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 . 2%ins x
2%ins). £1:35 DOZEN. :
DOUBLE UNITS (2D) (Sins > 4jins <
2%ins) £2:25 DOZEN.

TREBLE (3D) £2:35 for 8.

DOUBLE TREBLE 2 draws. in one outer
case (6D2), £3'65 for 8, EXTRA LARGE
SIZE (6D1}) £3-30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5"0 in the £
Orders £10 and over DEDUCT 74% in the £
Orders £20 and over DEDUCT |0 in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PA
(Dept. PE9) 124 Cricklewood

Broadway, London, N.W.2
Tel. 01-450 4844

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk. |
and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers, The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.

The unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.l. 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 1-5kW per
channel at 240V a.c.

Complete assembly built and tested.
Size 9in X 7in x 3in,

Price £25 carr. paid. S.AE. with all
inquiries.

We make transformers
amongst other things

OSMABET LTD.

HAI]IS TRANSFORMERS

722 230V, 100m A, B
AUTO TRAKSFORMEBS
0-110-200-220-1403_a.c. up or down fully shronded

OW

aV, 24A, £2.25,

fittedl j lated termiinal blocks. 30\W £1.35
21.80; oW £2:10; 100W £2.55; 150W £3.15; -0
23.80: 300W £5.25; 400W £6-30; S00W  £7.50;

600W £8-25: 750W £8.75: 1,000W £12.75; 1,500W

£18; 2,000W £24-75; 3,000\ 233; 4,000W 245,

HULTXVOLT TRAHSPORMEBS

Pritn.  200/240V . OMT4/1 tapped sec, 0-60V

1A, £2-25; OMT4 2. Jitto 24, £3-45; OMT3/1 tapped
R L0V 1y, £3-45; Duo sec. l‘\ 4A-12V 44,

I)un sec, tapped, O-11-20-25V 24 -1t~ ‘0—
‘80

l T
. 154 tT 5180 3A CT,
£2.70; 5A, £3-75; KA. 28; 123, £9; 40V, 4A (T, £3.45,
lmGBT RECTXFXER TRANSFORMERB
For FW rect. 3 ] x2 X 14in, an 200/240V a.c.
output, PPTI. - 2V, (254
PPT3. 20-0 20V, 0- ! ditto, size 2 X 2}
X 1}in MTVI. 9 0-9V, 14, 88p; MTV2, 2-0-12V,
1A, MTV3. 20-0-20V, 0-75A, £1.20 each.
o/p TBAHBFORMERS FOR POWER AMPLIFIERS
P.P. —-15 ohme, A-A 66k}, 30W
S0W, 3kQ, A-A, £6-75; 100w,
3k}, A-A, EL34 H\TKN etc.) £11-40 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 15W with tweeter, £4-89; 25W,
25-80; 35W, £7.20; 30W, 210-50; 100W, £22.50;
E.M.I. 13} x Rin 10W, 3 or B or 15 ohms, £2.00,
Ditto with two tweeters and Xover, £4-00; Horn
Tweeters 2-16kHz 10W 8 or 16 ohms, £1-50. HI-FI,
8 x 5in 80, £1.85; 10 6in 3orBor 15Q. £2:10,
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transforiuers and chokes specitied, 28p.
LOUDSPEAKERS
2%in 160, 24in 25Q. 3in 8 or 300, 60p each;
3tindor150Q,4in8or 150, 5in 3, 150r25Q, X din
3.8,150r25Q,980peach:6 x 4inRor250Q, 7 X 4in 3Q
64in 30, 21.08; 8 x Sin 3, 8, 15 or 250, 21.50;
8in 30, 21-85. i
SPEAKER AUTO MATCHING TRANSFORMER 12W
3 to 8 or 15 ohms, up or down, 75p. P, & P. 15p.
MINIATURE RELAYS FOR MODELS, ETC.
1 x 1 x {in }oz, with transparent cover, 2 C.0.in 9;
15; 20 or 30V d.c. 50p each,
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c, 200/250V", £2-40 plun 24p P. & P.
PRINTED CIRCUIT ETCHING KITS
Complete outfit ; solutions and equipment to make
your own P.C, boards instructions, £1-40, P. & P. 21p,
Extra p.c. Boards 8 - 6in, 15p each
TAPE RECORDER MOTORS
A varjety of uses, Blowers, Fans, etc., new. 230/250V
a.c. §0p each.
CONDENSERS
Paper: 0-01/2kV 12ip; 0-1/1kV I2ip; 0-22/1kV 20p;
0-22/800V a.c. 25p; 0-47/700V 15p; 0-47/1kV 25p;
4/500V 25p. Electrolytics: 100 + 200/275V 40p; 100 +
200/350V B0p; 100 + 60/450V 25p; J‘)O + 50/325V
15p; 100 4+ 400/275V 20p; 24/450V lOp 000/64\' 50p
BATTERY ELIMINATORS/POWER UNIT!
To operate battery equipment from mams 200/240V
a.c. OQutputs, 6V, 21-50; 9V, £1-50; 7-5V (for cas-
settes), £2-00; 12V 1A, £3-00; 40V 14, £4-50,
Carrhge extra on all orders, etc etc.
8.A.E. INQUIRIES-LISTS. MAIL ORDER ONLY
48 Keuilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-955 9314

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 1UZ
WALSALL 34365
MAIL ORDER ONLY

786
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HENRYS -Your compiete Semi-Condiuclor Store!

INTEGRATED CIRCUITS SPECIAL OFFERS! | ripsier masonstep omovir
EMI-CONDUCT 4 £24
Why buy alternatives when you can buy the genuine article from us at BFYS90 059 2N2926 ORslo ggg}‘(‘l);: i:iv::::x’i]tg pase e
competitive prices from stock. BRAN DED FROM TEXAS I.T.T FAIR- - P 1 and data
CHILD 1000 MC/S All Colours X
- 25 + 20p 25 + 9 £1.50 cacn
oot milm | e
ALK ap kD) 1000 + 5o TRIACS
e —ee—u— | STUD WITH ACCESSORIES “
Type 1/1112/24 26/99 | Type 1/11 12/24 26/99 | Type AF117 Mullard 25p 2N382ls9 Irex]aos 35p | Type ;'ollt; Pri:e
3 P P 3 P P P ? P 25 + 17 P AV, 1-11
SN7400 0-20 0-18 0-16 | SN7450 0-20 0-18 0-18 1 8N74145 1-50 1-40 1-80 100 + |s= 100 + 25p 3 AMP RANGE 1
8N7401 0-20 0-18 0-16 | 8N7451 0-20 0-18 0-16 | 8N741560 3-35 2-95 2-15 500 + 12p 500 + 20p 8C354 100 76p
8N7402  0-20 0-18 0-18 | BN7453 0-20 0-18 0-16 | SN74151 1-10 0-95 0-90 1000 + 15p 8C35B 200 79p
8N7403 0-20 0-18 0-16 | 8N7454 0-20 0-18 0-18 | 8N74153 1-35 1-27 120 8C35D 00 85p
9N7404 0-20 0-18 0-18 | SN7460 0-20 0-18 0-16 | SN74154 2:00 1-75 1-56 | OCI70 Muliard 25p} BC107, BCI08, 6 AMP BANGE (T048)
8N7405 0-20 0-18 0-18 | SN7470  0-30 0-27 0-25 | SN74155 1-55 1-47 1-35 25 + 20 BCI09 10p | 8C40A 100 86p
8N7406 0-30 0-27 0-25 | 8N7472 0-30 0-27 0-25 | 8N74156 1-55 1-47 1-35 100 + 14 All Makes 8C40B 200 90»
8N7407 0-30 0-27 025 | BN7473 040 087 035 | 8N74157 1-80 1-70 1-50 500 1 150 25 sceD 400  s100 3 Amp
8N7408 0-20 0-19 0-18 | SN7474  0-40 0-37 0-35 | BN74160 2:60 2-40 2-26 1200 + 138 R xR SC40E 500 £120 o
8N7409 0-45 0-42 0-35 | 8N7476 055 0-52 0-50 | 8N74161 2-60 2-40 £-25 P ool + ZP 10 AMP RANGE (T048) 048
8N7410 0-20 0-18 0-18 | SN7476 045 0-42 0-39 | SN74162 3-40 3-25 £-70 1200 + 5 SC454 1 95p
BN7411  0-23 0-22 020 | 8N7480  0-80 0-75 0-67 | 8N74163 3-40 3-25 2-70 | gy 97 Muilard 15 + 3p 8C451 200 21-00 =
SN7412  0-42 0-40 0-85 | BN7481 1-251-15 1-10 | BN74164 2-75 2:30 2:10 ullard 13 p|==———m—e———=mr—m | 8C45D 400  £125 q
8N7413 0-30 0-27 0-25 | §N7482 0-87 0-80 0-70 | 8N74165 4-00 3-50 3-00 25 + I2p ADI61, AD162 35p | BC45E 500 2145
BN7416 0-30 0-27 0-25 | 8N7483 1-00 0-90 0-85 | 8N74166 4-00 3-50 8-00 100 + 10p each | 15 AMP RANGE (T048)
8N7417 0-30 0-27 0-25 | SN7484 0-00 0-85 0-80 | BN74167 6-25 5-60 5-10 500 + 9p 25 + 32p 8C50A 100 125
§N7420 020 0-18 0-168 | 8N7486 0-45 0-41 0-38 | SN74170 4-10 8-55 3-05 1000 + 8p 100 + 28p 8C50B 200 51-35
8N7422 048 0-44 040 | 8N7490 0-75 0-70 0-85 | 8N74174 2-00 1-75 1-30 500 + 25p 8C50D 400 £165 o
SN7423 048 0-44 0-40 | SN7491AN1-00 0-95 0-80 | 8N74176 1-351-27 1-15 1000 + 22p 8C50E 500  £1-85 ray
8N7425 0-48 040 0-35 | SN7492 0-75 0-70 0-65 | SN74176 1-60 1-35 1-20 | OA202 10p §=——sme—mcteme—e==u | DIAC D32 25p
8N7427 0-42 0-39 0:35 | 8N7493 0-75 0-70 0-85 | 8N74177 1-80 1-35 1-20 25 + 8p 2N3053S G.S. 20p | TRIACS--
8N7428  0-50 0-45 0-42 | 8N7494 0-80 0-75 0-70 | 8N74180 1-55 1-30 1-20 100 + 7p 25 + I8p Additional Types
SN7430 0-20 0-18 0-16 | BN7495 0-80 0-75 0-70 | SN74181 700 8:00 5-50 500 + 6p 100 + 150 40430 (TO68) 88p 45 A
8N7432 0-42 0-30 0-35 | SN7496 1-00 0-97 0-85 | SN74182 200 1-80 1-80 1600 + 5p 500 + 12p 40669 (Plastic) 5Amp
§N7433  0-70 0-61 0-44 | SN7497 625 5-50 5-00 | SN74184 2-40 2:00 1-80 1000 + 10 1 00T
8N7437 g-ga 0-60 0-50 | SN74100 2-50 f-so 200 | SN74185A 240 2-00 1-80 B 10486 (TO5) _80p 048
8N7438 -85 0-60 0-50 | SN74104 1-451-35 1-20 | SN74190 185 1-851-75
SN7440 0-20 0-18 0-16 | SN74105 1-4b 1-35 1-20 | 8N74191 1-85 1-85 1-75 0c352r;IulIard 50p | 23055 50 S5 | NEW BRIDGE
SN7441AN 075 0-72 0-70 | SN74107 0-50 0-45 0-40 | SN74192 2-00 1-80 1-80 o X o2 R X e RECTIFIER
BN7442  0-75 0-72 0-70 | 8N74110 0-80 0-70 0-60 | 8N74193 £-00 1-90 1-80 58 ;°" B &P S
SN7443  1-00 0-95 0-90 | BN74118 1.00 095 0-80 | SN74194 2-50 2-25 1-80 Tooofl o o K &R SMALL SIZE AND LOW COST
: . ) SN74119 180 1-78 1-65 | 8N74195 1-85 170 1-60 + 30p + 33p Type - Volts P
8N7445 2:00 1-75 1-60 g yp olts Price
e D Fee 3 0 8N74121 060 0-55 0-50 | SN74196 1-50 1-40 1-30 PLV. 1-11
BN7446 76 1:60 | gN74122 1-85 1-26 1-10 | 8N74197 1-50 1-40 1-30 HALF AMP
8N7447 175 1-60 1-45 | 8N74123 2-70 2-55 2-47 | 8N74198 4-60 3-70 3-35 ZENER LINEAR B0O5/05 50 20p
BN7448 1-751-601-45 | 8N74141 1-00 0-95 0-90 | S8N74199 4-60 3-70 3-35 BO5/10 100 250
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONE AMP } x | H
ORDERED REGARDLESS OF N —— PN [ LU BULAE: m
9
ER QUANTITY PRICES PHONE (OI) 402 4891 i, t/ o 2 o U B1/05 50 25p
TEXAS HANDBOOK NO. 2. |.C. 700 PAGES DATA 60p. POST 15p. BZYIoshe 5p | B1j10 100 25p
A ange 709C D.IL. 35p | B1/20 200 30p
HIGH POWER SN 74 HOO Now in stock—send 7230 TO99 0 "
LOW POWER SM 74 LOO | for list No. 36 All voltages T SR @R, & d
‘1’05; eiih‘m‘ 725C  TO099 #4-50 | TUBULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK o o |i46 DAL S | Woi 10 a5
AAY30 10p | BC147 12p | BU105 225 | OC44 15p | TI843 35p | 2N3055 55p 100+ 3: 747C T099 2110 | wo2 200 4o:
AAY42 15p | BC169C 12p | BY100 15p ‘ OC46  15p | V405A 25p | 2N3440 75p 500+ 85p | 747C w06 600 45p
AAZ13 10p | BC182 10p | BY126 15p | OC57  50p | ZTX108 12p | 2N3442 1-25 1000+ sp 5 TWOQ AMPS } H x } L N
AC107 35p | BC214 16p | BY127 15p | OC71 15p | ZTX300 18p | 2N3525 76y 72741P D.LL. 80p x & ‘80:]
AC126 2bp | BCY32 75p | BYZ13 36p | OC72  25p | ZTX301 15p | 2N3614 §8p | Any one type. 72748F D.LL. 60p | B2/06 50 35p o
ACI27 25p | BCY34 85p | C106D 85p | OC77  45p | ZTX302 18p | 2N3615 75p BINCLAIR B2/100 100 40p T
AC128 25p | BCY39 1:00 | GET111 55p | OC81  25p | ZTX341 20p | 2N3702 10p . N IC12 21-50 | B2/200 200 45p |
‘AC176 25p | BCY42 80p | GET115 55p | OC83  26p | ZTX500 15p | 2N3704 lop | 1 Watt 5% TOSHIBA B2/600 600 50p
ACI87 25p | BCY43 25p | GETAB0 46p | 0C110 55p | ZTX503 17p | 2N3705 10p § vire Ends TH9013P Buji000 1000  80p | |
AC188  25p | BCY55 2:50 | LM309K 0C170 25p | 2G301 30p | 2N3714 180 | Metal Case 20 WATT AMP FOUR AMPS
ACY17 80p | BCY70 15p | (T03) 187 | OCITI 30p | 2N404 20p | 2N3771 1-75 | All voltages £447 POST PAID | 4B x 4L x A
ACY20 20p | BCY7l 20p | MATI2125p | 0C200 46p | 2N527 35p | 2N3773 200 6:8-100 Volts TH9014P Pre Amp | Baj100 100 80p T
ACY21 20p | BCY72 15p | MJE340 50p | OC201 75p | 2N696 15p | oN3790 2.25 | 20P each £1-50 | B4/200 200 8p T
ACY39 b55p | BCYS7 209 | MJE370 70p | OC202 80p | 2N697 15p | 2N3819 35p 25+ 18p | pATA AND B4/400 400 70p
AD140 50p | BCZI1 50p | MJE520 75p | 0C203 50p | 2N708 10p | 2N3820 50p 100+ 16p | ciRCUITS REF B4/600 600 75p
ADI149 50p | BD124 80p | MJE2955 OCP71 125 | 2N930 20p | 2N3866 85p 500+ 12p 42 10 B4/RO0 800  £1-00
AD161 35p | BD131 75p 110 | ORPI2 50p 2N987 45p | 2N3903 18p | 1000+ 10p P | six amps
AD162 385p | BD132 80p | MJE3055 ORPG60 40p | 2N1131 25p | 2N3906 12p FREE WITH {H x 4L x &
AF117 20p | BFI15 25p 75p | P346A 20p | 2N1132 25p | 2N4061 12p Any one type. PURCHABES B6/100 100 70p
AF118 50p | BF167 25p | MPF105 40p | RAS310AF | 2N1302 18p | 2N4062 12p B6/200 200 75p
AF124 25p | BF173 25p | NKT21420p 45p | 2N1304 22p | uN4126 15p | 3 Watt Plastic B6/400 400 90p
AF139 30p | BF179 80p | NKT21640p | RAS508AF | 2N1305 22p | 2N4871 35p Wire Ends 5% TRANSIS- B6/600 600  21-00
AF186 40p | BF180 80p | NKT217 40p $5p | 2N1307 25p | 2N5457 30p 3EZ Range TORS, IC’ memm—
AF239 4Up | BF194 15p | NKT40370p | TAA263 76p | 2N1308 25p | 2N5777 55p L S S8ILICON CONTROLLED
ASY27 80p | BF195 15p | NKT404 50p | TIL209 89p | 2N1613 20p | 28001 1-00 | All voltages TRIACS, RECTIFIERS >
ASY28 25p | BFS61 25p | OA5  50p | TIP20A 50p | 2N1671 1-00 | 28012 10-00 { 88100 Volts BRIDGES Type Volts  Price l
BA102 30p | BFR9S 25p | OAl0  35p | TIP30A 60p | 2N2147 75p | 28018 625 | S0P each. . PLV. 111 |
BAI15 7p | BFX13 25p | OA81 10p | TIP314a 60p | 2N2160 59p 28026 8-90 SCR’s, LDR’s ONE AMP |
BA145 15p | BFX34 75p | OA9l 7p | TIP32A 70p | 2N2217 25p | 28301 50p SILICON CR81/05 50 25p
BAX13 5p | BFX37 30p | OA200 7p | TIP33A 2N29221 20p | 28303 65p EC‘]'(I)PI - CR81/10 100 30p
BAX16 7p | BFX88 20p | 0A202 10p 1-00 | 2N22224 23324 9sp | RECTIFIERS = CR81/20 200  30p
BC107 10p | BFY50 20p | OC16 p | TIP34A 25p | 40250  50p ;"AE ENDED BJemvsmoouo | | CRS1/40 400 38p
BCI08 10p | BFY51 20p | 0C20  95p 1-50 | 2N2369A 40360  40p LASTIC CRS8 1/60 600 45p |
BC109 10p | BFY52 20p | 0C23  85p | TIP35A 15p | 40361 40p | Type PIV.1-11 s | | THREE AMP (T048) |
BC109C 1gp | BFY64 50p [ 0C25  40p 250 | 2N2906 20p | 40362 500 | 1 amp ministure T=]] CR83/05 50 30p
BC113 1 BFY90 59p | OC28  85p | TIP36A | 2N2926 (all | 40408  50p IN4001 50 ) D-|=1 CR83/10 100 30p
13 150 | gLy36 800 | OC35 50p 300 | cols) 10p | 40486 75p | IN4002 100 7 / CRE83/20 200 p 1Amp
BC117 20p | BSX20 15p | OC36 85p | TIP41A 75p | 2N3053 20p | 40636 110 | IN4003 200 8 It N CRS8 3/40 400 4 o5
BC143 85p | BSY27 15p | 0C42  40p | TIP42A 85p | 2N3064 50p ' 40430 100 | 1IN4004 400 8|/ S 36 || Cr83/80 600 55p
IN4005 600 10 - Y || FIVE AMP (TO86) 02
INTEGRATED CIRCUIT SOCKETS QUANTITY DISCOUNTS IN0OG 800 12 ST d e :E
LOW PROFILE PLATED PINS ANY ONE TYPE IN4007 1000 15 CRS 7/100 10“) )eo
. 10% 12+ ; 15% 25+ 1-5 amp miniature p “1’ =
s 20% 100+ 25°% 250+ PLi001 20 8| NEW FREE 70p
o P Kﬁj From above sections except Integrated PL4003 200 10 BOOKLET
Circuits and 8pecial Offers where dis- PL4004 - 400 10 | (No. 36)
(18 Lead (14 Lead (18 Lead { counts are included. PL4005 600 12 | Over 1500 types— | SCR 16/100 100
D.LL) D.IL) D.IL.) Minimum order value £1 please. PL4006 800 15 | Bend for yours [ SCR16/200200
i 15p 15p Postage 7p on all orders. PL4007 1000 16 | today! ggg }2’,233 go‘)g

RADIO  MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.2.
LIMITED RETAIL SHOP: 356 EDGWARE ROAD. (01-402 4736)
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Practical Electronics Classified Advertisements

RATES: 8p per word (minimum 12 words).
prepaid and addressed to Classified Advertisement Manager, * Practical Electronics’ IPC MAGAZINES LTD,,

Box No. 10p extra.

Farringdon Street, London EC4A 4AD

Semi-Display £6 per single column inch,

Advertisements must be
Fleetway House,

Please mention
PRACTICAL ELECTRONICS
when replying to

Advertisements

MISCELLANEOUS

12 VOLT
FLUORESCENT LIGHTS

{as illustrated)

Ideal

Beat power cuts.
for caravans, tents, emergency hgl’mng. etc.
Works anywhere where (2v is available.

Be independent.

Guaranteed for six months. Ready to use at:
12ins. 8 watt £3-60 post paid
2lins. 13 watt £4-60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, IHRONHIRE Caliers
weicome. For lists or enquiries, larges.a.e.

NEW o Fmein s

for experimental circuits
one-offs,batch production

USE IT FOR P.E. PROJECTS

B8OLT-DOWN OR PLUG-IN CARDS. SRBP
or FIBREGLASS ETCHED. UNDRILLED or
DRILLED. 0/ . 015 for flexible layout
schemes. COLD PLATED EDGE CON-
NECTORS.
NO NEED FOR MESSY ETCHING.
NO COPPER CUTTING — IT'S
EASY! Improved professional design
pcb for most transistors or i.cs.
ASK YOUR SUPPLIER NOW!
P.C. cards from 16p srbp. 19p f glass
Edge connectors |4-way E{4S 35p
30-way E30S 68p
Handles with write-on |abels Sp
Insulated stand-off pcb fixings from 3p
SPECIAL TRIAL OFFER pack only 50p
_ Sample card and details—srbp iép
fibreglass 19p
PLUG-IN CARD FRAMES. New versatile
guide system for NIP-E-BOARDS for case,
cabinet or rack mounting. Guide and rail
components available separately: 4p stamp

NIPE

for details.

WE EXPORT. Agency inquiries invited.
DEPT.NE[E
P0. BOX 11
$=§ ST.ALBANS
HERTS, U.K
METER REPAIRS. Ameters, voltineters,
multi-range neters, ete. Send to METER

REPAIRS, 39 Chesholm Road, Luondon,
N16 0D,

CHROMASONIC ELECTRONICS is well and
living at 56 Fortis Green Road, London.
N10 3HN. 40-page illustrated catalogue 20p

post free.

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE_ ALUMINIUM.
NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,

BLI GREEN.

TRIAL KIT £1-28 Carr. Paid
No. | KiT £1-88 Carr. Paid
No. 2 KIT £2-39 Carr. Paid

M P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

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 getall
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions.  An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc,
GET YOURS! SEND £5:50 NOW (S.A_E. for details)
TO: ‘BOFFIN PROJECTS®

DEPT. KE2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

SPEGIAL OFFER. Tungsten Halogen pro-
jector lamps. ATLAS, 12V 100W standard 2-
pin fitting. Guaranteed brand new in makers’
cartons, £1.80. each, post 10p. 43-page
catalogue of optical and scientific equipment
free for 3ip stamp. H. W. ENGLISH, 469
Rayleigh Road, Hutton, Brentwood, Essex.
Tel. Brentwood 1685.

788

CIRCUIT BOARD ETGCHING KITS, full
instructions, £1.25, c.w.o. ARVIN SERVICE

COMPANY, 12 Cambridge Road, St. Albans.
Herts.
COMPONENT
CATALOGUE
AND

DISCOUNT VOUCHERS
25p Post FREE (UK.}
W.E.C. LTD.

HIGH STREET, RIPLEY, SURREY

RECORD T.V. SOUND using onr loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
£1 post free. CROWBOROUVGI ELEC-
TRONICS (P.1.), Eridge Road, Crowborough,
Sussex.

ENAMELLED COPPER WIRE

S.W.G. 1ib Reel 3ib Ree!
10-14 €115 65p
15-19 £1.15 65p
20-24 £1-18 68p
25-29 £1-25 75p
30-34 £1-30 80p
35-40 £1-40 85p
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061-224 3553

CONSTRUGTION 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.

YOUNG SCIENTISTS

and not-so-young, whether beginneror
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 you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about
“Thing" capable of REPRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN.

GET YOUR CATALOGUE — SEND JUST
15p NOW! (S.A E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

Build a PROJECT “X”’

SYNTHESISER using
Dewtron™ PROFESSIONAL MODULES

(*Regd. Trademark)

YOLTAGE CONTROL amplifiers,
oscillators, filters and P-H-A-S-E.

MAN-SIZED PATCHBOARD, no
cables.

CASH SAVINGS by buying sets of
modules and components.

ALLMODULESavailableseparately.

Send SAE for details or 15p for full musical
catalogue.

D.EW. Ltd., 254 Ringwood Rd., Ferndown, Dorset

OMNI-D TORS

(Featured % TV % Radio % National Press)

Ancient art o! Dowsing in Modern Guise. Experience
thrill of the old days of Wireless in this overiooked
aspect of the Electro-Magnetic Spectrum. A LABORA-
TORY IN A SINGLE PACK. If you enjoy Treasure
Hunting, use OMNI-DETECTORS to:—

% Locate ANY buried substance. ANY depth.

% Save hours of fruitless searching—MAP-DOWSING
pinpoints search area before you leave home.

+ Analyse ground under your feet without even scratch-
ing the surface

% Limitless other uses involving health
money. YOU WILL BE FASCINATED.

Send only £2-80 + 15p p & p for unique pack of 4 dowsing
instruments (non-electronic) and explicit 40-page manual
to sole suppliers:— Omni-Detector Co. (Dept. PE),
27 Latham Road. Twickenbam, Middx. TWI1 1B

FERRIC
CHLORIDE

ANHYDROUS TO MIL-
SPEC. I Ib. PACKS.
| Ib. 40p plus [Sp post.
10 Ib. £3°50 plus 50p post.

GREENWELD (PEI)
24 Goodhart Way, West
Wickham, Kent. 777 2001

. food, sex,
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MISCELLANEOUS (continued)

MUSICAL INSTRUMENTS

FIBRE OPTICS

FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo-electricand other applications.
FIBROFLEX Type | glass fibre flexible light
conduit {.14mm active dia. bundle sheathed in
1 P.V.C. Prices per metre (U.K. post free): |-4,
70p; 5-9, 35p; 10+, 40p. 25 metres £6 per reel.
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible light conduit now available.

64 filaments. Active dia. |.80 mm.

Prices per metre: |-4, £1-20; 5-9, £1; 10 +, 80p.
25 metres £16 per reel.

Send S.A.E. for full range of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON WI0 6SL

ELECTRONIC PIANO

Touch Sensitive Pedal Sustain
Adjustable Decay

Plug-in units for constructing 2, 4, 6 octave
ELECTRONIC PIANO. Also, Touch
Sensitive Percussion Units for Keyboard
Bass or add Piano Sound to existing organ.
S.A.E. details of these and other units.

To: DIGICHORD

Duffryn Glywd House
Elm Road, Tokers Green
Reading, Berks.

CLEARING LABORATORY, scopes, V.'I.V.M’s,
V.0.M’s, H.S. recorders, transcription
turntables, electronic testineters, calibration
units, P.S.U.’s, pulse generators, D.C. nuli-
potentiometers, bridges, spectrum analysers,

voltage regulators, sig-gens, M/C relays,
components, etc. ILower Beeding 236.

P.E. QEMINI. Etched alumininm fascia
panels as detailed in latest publication.
Printed circuit bhoards and other items.
S.AE. details. RAMAR CONSTRUCTOR

SERVICES, 29 Shelbourne Road. Stratford-
on-Avon, Warwicks.

AMPLIFIERS
AMPLIFIERS UNTESTED. Built-in  own
wood cabinet. Mains consisting 6 valves,
two volume controls, one tone control.

Pre.
amp switch, large jack plug socket, 3 outputs, ‘
2 inputs with room for background deck. Ideal
for sterev in pairs. £5 each. A. BROWN, ‘
77 Vernon Street, Nelson, Lanes. Tel. 0282
62302,

SITUATIONS VACANT .

ELECTRICAL CLEANING AEROSOL
suitable for cleaning and degreasing tape
heads, rubbers, drive mechanisms. etc.,

5:75 0z. can Nom. 895p. Switch Cleaner Aero-
sol cleans and protects switches, controls.
contacts, etc. 575 oz. -Nom. 90p. Post free.
C.W.0. A.E.S. SALES, Jewry Lane. Canter-
bury, Kent.

BUILD IT in a DEWBOX quality cabinet
2in X 24in X any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.AE.
for leatiet. Write now—right now.

HI-FI EQUIPMENT

]}eenless
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. Helme Ltd. (Dept. PES),
Summerbridge: Harrogate HG3 4DR
Yorks. Tel. Darley 279 (STD 0423-72)

WANTED

GASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-607 5400/2971.

HIGHEST POSSIBLE CASH prices for Akai,
B. & O., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

TOP PRICES PAID

for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B} 367 Kensington Street
Bradford 8, Yorks.
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CITY OF LEEDS AND CARNEGIE COLLEGE
Becket Park, Leeds LS6 3QS
SENIOR WORKSHOP TECHNICIAN
(Audio Visual Aids)
T3, £1,194-£1,395 (Additional allowances for
approved qualifications)
To be responsible for closed circuit television.
Applicants should be able to operate and
maintain the College T.V. system including a
distribution system, video tape recorders, a !
studio and portable camera equipment.
Application forms from the Senior Admini-
strative Officer at the College, to whom com-
pleted applications should be returned as soon
as possible.

The only commercial

computer
school offering a revolutionary
COMPUTER OPERATING
course. You learn in 4 weeks, No
special educational qualifications
needed. And you can earn over
£40 a week! JOBS GALORE!
Free exclusive appointments
bureau—over 300 firms have taken
our graduates—introduces you to
computer users. Find out more
FREE, without obligation. Write
or 'phone TODAY!

London Computer Operators
Training Centre
E84, Oxford House
9-15 Oxford Street, W.I
Telephone 01.734 2874

127 The Piazza, Dept. E84
Piccadilly Plaza, Manchester |
Telephone 061-236 2935

TEST ENGINEER

For production testing of portable
electronic instruments containing
transistors.

LEVELL ELECTRONICS LIMITED
Moxon Street, Barnet 01-440 8686

LARGE IMPORTERS of transistor radios,
cassette recorders and allied equipment require
bench repair Engineers/lmprovers. Good re-
muneration for experienced men. Phone 01-594
1473, (MR. MACHELL).

TECHNICAL TRAINING
IN RADIO, TELEVISION

AND ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

| C$S courses offer the keen, ambitious man the opportunity to acquire, quickly apd
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 S-valve receiver, transistor portable, signal generator and

multi-meter.

All under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career.
sent to you by return mail.

MEMBER OF THE ABCC

INTERNATIONAL |
CORRESPONDENCE FRVAS
SCHOOLS :
A WHOLE WORLD |

OF KNOWLEDGE |
AWAITS You! L—

Block Capitals Plaase
ADDRESS ._______.

Full details of | C S courses in Radio, Television and Electronics will be

ACCREDITED BY THE CACC

| Correspondence Schools |

r— International Correspondence Schools
(Dept. R.A.25), Intertext House, Stewarts Road,

London SW8 4UJ




BOOKS AND PUBLICATIONS

BASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40,BASIC TELEVISION 3pts £3-50

The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included
Your Money Back Guaranteed. Free lllustrated Prospectus on request.
SELRAY BOOK CO., 60, HAYES HILL, BROMLEY BR2 7HP.

EDUCATIONAL

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing.
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Next course commencing September 11th. Training courses
in Marine Radiocommunication and Radar are also available.
Electronics College, Dept. B/9, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

Courses of 16

Write for prospectus to: London

ENGINEERS8—get a technical certificate.
Postal courses iu Engineering, Klectronics,
Radio, TV, Computers, Dr'tughtsm'mshxp.
Building, etc. FREE book from: BIET
(Dept. H.4), Aldermaston Court, Reading,
RG7 4PF. Accredited by CAC(.

GET [INTO EKlectronics—opportunities for
trained mén. Learn at home. Postal courses in

RTEB, Uity & Guilds, Radio, TV, Telecoms.,
etc. FREE informative guide: CHAMBERS
COLLEGE  (Dept. R.103), Aldermaston

Court, Reading. RG7 4PF.

LADDERS
LADDERS. 20ft. £7-80. (‘allers Welcome.
Carr. 80p. Leafiet. (Dept. PEE), HOME
SALES, Baldwin Road, Stourport. Wores,

Phone 02-993 2574/5222,

FODD

DaLa.

Ansafone installed
Open Sunday &-12 noon.

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
23‘!, including post. ARTHUR SALLIS

DIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

MORSE MADE EASY!!
FACT NOT FICTION. 1f you start RIGHT
you will be reading amateur and commercial Morse
within a month {(norinal progreas to he expected).

Ualng scientlfically piepared 3-speed records you
Icatly learn to ise the code RHYTHM
without translatiog. You can't help it, it’s us easy as
learning n tune. 18 W.P.M. in 4 weeks guaranteed.
Beginner’s Section only £3-30, complete course 24-50
{Overseas £]1 extra) details only, 4p stamp. 01.660 2896
G3HSC (Box 19), 45§ GREEN LANE, PURLEY, SURREY

YUKAW 50 PROFESSIONAL THE

YUKAN AEROSOL wAY -
‘Z:t"‘:ﬁ gsg‘ak‘drymy GREY HAMMER

NO

BLACK WRINKLE
W / OR (cRACKLE) Fimshes

Orms Vokan A
ety vt
430 w32

nsr'r PE aYUKAN, 3070 mewn: qun LONDON W2188

oment Deparimans M .
v Lo I Oy

Qoo o1 dar o sday shevnoons

ALL ISSUES “PRACTICAL ELECTRONICS"
to date. Excellent condition. Best offer for
majority secures, Box No. 43,

790

!

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide, Prices from §p. Over 8,000
models available. Catalogue 13p.~ Please send
S.A.K. with all orders/enquiries. HAMILTON
RADIO. 54 London Itoad, Bexhill, Sussex.
Telephone, Bexhill 7097,

SERVICE SHEETS.
models. List 10p. $.A.E. enquiries.
11 Maudiand Bank, Preston.

Radio, TV, etc., 8,000
TELRAY,

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GILBERT TELEVISION, 1b
Shepherds Bush Road, London, W.6 (01-743
8441). S.ALL. enquiries.

RECEIVERS AND COMPONENTS

2N404, VCB25, 1C-200, HFE 40, 6p. D¢
pins, -l() for IOp .\Bll; OCT1, 4p. 470€),
W 5%, polythene packed, 10 fn)r 5p.  Anti-

surge fuses, 117, 200-600 MA—2A—2:54, 5
for 20p. All items new coded perfect. Plus
Sp postage per order. N.AE. lists. N.

FREAR, 1 Newton Street, Ulverston, Lancs.

BRAND NEW COMPONENTS BY RETURN.
KElectrolytics 15V or 25V, 1, 22, 4:7, 10 mfds.,
3:p. 22, 47, 4p. 100, Ep 50V, 1p extra,
Subminiature head-type tanmlums, 0-1/35V.
0-22/35V, 0-47/35V, 1/35V, 2:-2/35V, 10/16V,
8p. Mylar Film 100V, 0-001, 0-002. 0-005,

¥

0-01, 0-02, 2p. 0-04, 0-05, 2ip. 0-06%, 01,
3p.  Polystyrene 63V, 10p. 10-000pf., E12
series, 2p. Mullard miniature Carton Film

Resistors, K12 series, third watt 1Q—10 M(,

3 for §p. Insured postage 8p. THE C.R.
SUPPLY CO., 127 Chesterfield Road, Sheflield,
S,

NEED RESISTORS? Let our resistor kit solve
your problem. 160 high stability 59, 1/8—
1/3W components (20 different selected values),
only £1.95 post free. «i.L.. LTD. (P.E.), 31
Cardigan (lose, Tonteg, Pontypridd,
(Hamorgan.

MINT, BRANDED BC168C super-gain low noise
npn, 10p. AD161/AD162 complementary pairs,
60p. Mail order only, U.K. post 5p. AMA-

TRONIX LTD., 396 Selsdon Road, South
Croydon, Surrey, CR2 0DE.
MINIATURE CARBON RESISTORS. ] watt,

E12 series, 2-2() to 1MQ. 10 for 7p, 50 for 30p.
Mixed values to your choice. Postage 5p.
ELECTRONIC COMPONENTS, Lake Bargain
Centre, 113 Park Road, Didcot.

PRECISION
POLYCARBONATE CAPACITORS

Fresh Stock — Fully tested

Close tolerance. High stability. All 63V d.c.

0-47uF:  £5% 30p: £2% 40p; £1°% B80p
1-0uF: +5°% 40p; £2% B50p: £1% 60p
22uF:  £5% B0p: 2% 60p; %1% 76p
4-7uF: +5% 70p; £29% 90p; £1% £1-18
10uF: +0%£1.10;  £29% £1.40; +1% £1-80
16uF: £5%£1.60;  £29% £2.10; %1% £2-70

NEW I—TRANSISTORS, BCI07, BCI08,
BC109. All at 9p each; 6 for 50p; 14 Cor £1. All
brand new and marked Full spec. devices. May
be mixed to qualify for quantity prices.

POPULAR DIODES. IN914, 7p each; 8 for
509, 18 for £1. IN916, 9p each; & for SOp, 14 for
£]1. 1S44, 5p each; 1| for 509, 24 for £1. All
brand new and marked.

SPECIAL OFFER—400 mW Zeners. Values
available 68, 7-5, 82, 9-1, 10, t1, 12, 13-5, I5V.
Tol. 5% at SmA. All new and colour coded.
Prlce t2p each; 5 for 50p; 12 for £1,

RESISTORS. Carbon film *W $%s. Range from
2:2Q to 2:2MQ in El2 series, i.e. 10, 12, 15, 18,
22,27, 33, 39, 47, 56, 6B, 82 'and their decades.
Hngh S(abili(y, low noise. All at p each; Bp
for 10 of any one value; 70p for 100 of any one
value. Special development pack—10 off each
value 2:20) to 2:2MQ (730 resistors) £5.

440V A.C. CAPACITORS. 0-tuF, size b§in X

1in, 25p; 0-25uF, size H{in X {in, 30p; 0-5uF,

slze I#in X %in, 35p; 1- DuF size 2in X }in, 45p;
2-0uF, size 2in X lin 75p

LIGHT DIMMERS. 440V a.c. capacitors listed
above are ideal for dimming filament bulbs
(unsuitable for fluorescent lights). We suggest
| 2F for dimming 25W 2uF for 40W or 60W bulb.
P.E. SCORPIO. IuF 440V a.c. capacitor listed
above is recommended by the Author for use
in place of 2 X 0 47uF 1000V d.c. discharge
capacitors C6 and C7. Improved reliability.
Alternatively, 2 X 0-47uF 440V a.c. may be
supplied at 35p each.

Sp post and packing on all orders below £5.

V. ATTWOOD, DEPT. B4, P.O. BOX 8,
ALRESFORD, HANTS

SOUND SUPPLIES
{Electronics) Co. Ltd.
P.A. EQUIPMENT. Marshall amps, instruments
and guitars, etc. TOA and Eagle amps and
accessories, Reslo mics, 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
Tal. 01.508 2715 Closed all day Thursday

ORY REED INSERTS

¥ W e —X N
R, = )
Overall [ength 1.85" (Body length 1.17),

Diameter 0.14” to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62}p per
doz.; £3-75 per 100; £27-50 per 1,000; £250 per
10,000, All carriage paid.

G.W.M. RADIO L
40/42 Portland Road, Worthing, Snuex 0903 34897
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EX COMPUTER PRINTED CIRCUIT PANELS

2in x 4in packed with semi-conductors and top

quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum transistors. Data on

of 36

\transistors included.
N o
SPECIAL BARGAIN PACK. 25 boards for £1,
P. & P.-18p. With a guaranteed minimum of 85
tramsistors. Data on transistors included,

PANELS with 2 power transistors similar $o

— e e ———

RECEIVERS AND COMPONENTS

COMPUTER PANELS, 3-BC108, diodes, etc.,
4 for 80p, pust 10p. AMERICAN PANELS, 4 for
B5p, post 12p. Panel type 283R, 12 silicon trans.,
18p; 2191, 2 1 silicon trans., 30p, post 5p each. For
lints of othertypen sndoomponenh sen large 8.A E.
UNIT WITH 4 LA2 POT CORES - - CAPS, 50p, post
15p. L\" ex equipt., 20p, C.P. New and huxed
80p, C.P. ORP12 on panel ex equipt., 3bp, C.P
WIRE ENDED NEONS, fitted resistor for mains use,

TV Line out-put Transformers
Replacement types ex-stock.
For * By-return '’ service, contact London
01-948 3762
Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,
Richmond, Surrey TW9 2EQ

2 g(clz,g)%% e-tlch bcl';ml‘mmponentu hoards (4> 10 for 48p, 20 for 75p, opost Ap. M.C, METERS, Valves, Tubes, Condensers, Resistors, Rectifiers
4 i p, P. & T, 8p. 2-3in, three assorted £1-06, post 25p d F) ut- T fe also stocked,
v A & MIXED POLYSTYRENE/POLYESTER CAPS, 100 and Frame out-put Transiormers aiso stoc

Callers welcome.

M ’ . . . ; for 40p, C.P. 1.C.s 7400 series on paneltz), 10
SROAD IR S0 N ot o es R Rt esistor il assorted 75p, post Thp. Tramsistor and I.C. fall
Capactiors, 3 GET 872, 3 GET 8721, 1 GET 875. 100 oy 8p, b RESETTABLE 5
All lung leaded on pauels 13in x 4in. 4 for £1, FIGURE COUNT Py SV, will work on 12V,
[ 3 B nﬁw COIL PACK, X piano key, - T

no dope. 50p, post 20p. ‘

|
|
‘ £21-78, post 15p.
|
|
|
|
!

709C OPERATIONAL AMPLIFIER TO5 COPPER CLAD PAXOLIN, single xided, 12x 12in, AARVAK ELECTRONICS. Soundlight. Con-
R lead I.C. | off 50p. 50 off 35p. 30p, post 10p each; 84 x51in, 10p. post 4p each’ vertors 3 channel [-2kW 217, 3kW  £26.

100 off 20p. K‘S;d’l‘!l;zl? éi’;ig?in‘i?;; 10I|;] T, Strobes, 1 Jonle £16, 4 Joule £26.  Mail or call,

PN 74 Bedford Avenue, Barnet, MHerts. Tel.
2 c.p. ! . . 9
250 MIXED RESISTORS 62p ABSORTED COMPUTER PANELS, 2Ib, n ao 01-449 1265,
i & ¢ watt. }J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS. I
150 MIXED Hi STABS 62p Moil Order only
t.t & 1 watt 5% & better.
— e —- = FORTRONIC

QUARTZ HALOGEN BULBS

With long leads. 12V 50W for mr upot lights,
projectors, ete. 50p each. P. & P.

IS EXPANDING

1/C Patchboard Kit £5
1/C Test Clips
Extended range of 7400 Series |/Cs.
Development Kits of Carbon Film
| Resistors.
’ Range of 6v lamps and lampholders

GPO EXTENSION TELEPHONES |
with dial but without bell, 85peach. P. & P.30p.
£1-75 for 2. P. & P. 50p. |

BARGAIN RELAY OFFER
Hingle pole change over silver contacta 25V to
S0V, 25k Q coil. 8 for B0p. P. & P.5p.

All Brand New, Money Back
Guaranteed. Fast Service.
8V  DIGITAL INDICATOR
0-9 DP, with socket, £1-49.
7447 driver, 21.29. S8.A.E. free
data. NIXIE type 180V, £1:18.
LIGHT EMIT DIODES. Visible
red 1-6V & free pane] clip, 4@p.
Infra-red, £1.49. ORP12, 40p.
I.C. Photo Detectorfamp., 44p.
ZENERS BZY8R 400mW, 12p.
CAPACITORS 25V 10/50/100uF, 8p. l
DISC: 22pF to 0-01uF, 4p. 001 to (dul, Op.
RESISTORS } W 5%, Hp ULTRASONIC "Anlducer l
transmit/receive, 2. ' DIL SOCKE'H plastic for '
| 74N, etc. 14 & 16 Pin, 12p.N .:n\ 1A Bridge, £89.
\

(4 different colours).
instrument cases and cast
zinc boxes.

“KEYTRONICS mail 6rder only
44 EARLS COURT ROAD
LONDON, W.8

Neon

01-478 8499 Send s.a.e. for full lists

FORTRONIC (FIFE) LTD.
13 Knowehead, Crossford, Fife

30V 1A Rect., 5p.* 1N914, 8p; BC107, Sp. BC108,
Bp; 8CLO9, Bp. BC177/9, llp 2N3058, - FET
2N3819, 28p. "ME 0404-2, 17p;~ME 0411-‘2. 18p;
ME 4001 12p; ME 4102, llp SN 3702/3{4)5/6]7.
1lp; ‘.'N3708/9/10/11 8p: AC 125/6/7/8, AC 127/8,
AF 117, all 16p each. TIS43, 20p; BFYGI, 16p; oo
2N2926Y, 9p; 2N3033, 18p- INTEGEA"D
CIRCUITS with data. 709, 23p; 710, 88p; 741,
28p; 748, 89p; 703 RI, 58p. AUDIO AMP 3-5W,

TRANSFORMERS

NEW GUARANTEED COMPONENTS

Fairchild 9315 (equivalent SN744|) n;
5 $N7476 360

g:;:g; ?Z: gm;ﬂo m: N o Hi-Fi, n-a ; TAD100/110 RX, £1-75; Data Booklet,
Siemens Full Spec. 2N3055 46p acmwsm\on RLBs Bl Iyl e 0-74414\331’?94?307'"' DOUGLASIGUARARTEED
Metal oxide resistors all' values, erie aluminium | ge'i. '7'4‘7!; e'”p. 7:98 07:.' 7499, "'" 'néél . 12 or 24 Volts
electrolytic capacitors, Poiyester capacitors. r UE S ’ A ¥ : ; Quipnt V. & Amps.  Ref. No. Price p. & P
F < | CATALOGUE S.A.E., DATA SHEETS, 6p esch. A Na L i epo .
Foolscap S.A.E. plus 3p in stamps for lists. C.W.0. P. & P.7p. Overseas 86p. DI tIn + 12V X2 250 mAx2 MTIIIC8* . 2091 9p
P. & P.7p. Mail Order Only. 109 p. Overseas §0p. Dlacoun 12V X2 500 mAx2 MT213 CT*+ .. £0-97 13p
. Ivxa ) . . 48
AQUA-GEM ELECTRONICS P.0. BOX 20, BRACKNELL, BERKS. Ben dask ]y e i BT
8 Pound Lane, BoEwcn Gifford, Basildon 12V'x2 3AX2 MT 70 AT 2269 32p
ssex 12V X2 4AX2 MT 108 AT .. 22-92 33p
— = ———— s —— —p— 12V X2 HAX2 MT 72 AT .. 23-33 3dp
hl 30 volts. All tapped at 0-12-15-20-24-30V
Out-  Ref. No.  Price P.P. Out- Ref. No. Price P.P.
CANNY SCOTS BUY FROM 100 WATT AMPLIFIER e g Lo
FORTRONIC (F":E) LTD.— Fully protected, transformeriess, 9 transis- : 50?("" :¥ }-;"‘LTT': lllb% ‘l,%p j:: ":‘1;:,01!\31. g;: :ép
| tor circuit. Input 500 mV. Output into 2 oS el it Lt I e
WHY? T P 24 MT 3 AT 223 30p GA MT 51 AT 481 42p
8 ohms. 0-19% distortion. 50 volts. All tapped at 0-19-25-33-40-50

Printed circuit board and full instructions. 500 mA MT 102 ATS 1-48 24p 3A MT 105 AT 391 41p
£1-45p + 10p P. & P, S.a.e. for list of JA  MT 103 AT 200 32p 4A MT 106 AT 508 4lp
component bargains. 2A  MT 104 AT 8-10 32p 6A MT 107 AT 7-47 50p

60 Volts. All tapped at 0-24-30-40-48-60V
EDMUNDOS COMPONENTS, 134 NORTH END 300 A MT 124 AT¢ 146 21p 24 MT 127 AT 916 41p
ROAD, LONDON, W14, (Mail order only) 1 MT 126 AT £:24 28p 3A MT 1256 AT 489 41p

AUTO-WOUND RANGE

7400 series |/CS Gates from 1lp;
7472 from 22p; 7474 from 30p
BC109 and BCI77 from 7p at 25+
IN400| Diodes from 5p at 25+
Power Trans in general to 2N3055

_ Power  Winding tapped at Ref. No.  Price P. & P.
from 25p at 25+ output Jhing tappediat Tl So ¢
Firebug Transistorised lgnition Kit ‘ Tova TlimEIea0 W1 61 ST $198 son
. - 75 ¥ v MT 64 AT £172 30p
£6 ! RAPID SERVICE—GOOD VALUE 150 VA 0-115-200-220-240 MT 4 AT 4218 31p
200 v MT 65 AT £3:00 32p
. j -
.| Send S.A.E. for full component lists i Money Back Guarantee \ t“?,‘,’,,,ﬂ',‘,'g,‘,“,::‘g?ﬂf. ,?‘;,x&’.,:’fon ';;!ﬁip'fgpp'
( - ;n:l:gpcn;cgm 708 80p; 710 38p; 723 7p; 741 a:.:‘r Enq.
= 4 : PA230 90p; PA2" 1 BAp; PA237 S1.457 SEA402 EQUIPMENT RANGE
FORTRONIC (FIFE) LTD- , i: SL701‘2C 40p,,lgN7601:i8£1~24. 174 SERIES TTL: 00 Hec. Oulput (r.m.s.) Ret. No. PriceP. & P.
S 01-18p; 02 04 18p; 0% 18p; 10 16p: 11 21p: 3-0 MT 209 C8*
13 KNOWEHEAD ROAD, CROSSFORD, FIFE | zo"u,.aﬁ»,, 40 Top. 51 180. 72 80p: 74 Alp; 74 30p; | .00\,  100ma  MT 13cBer 2091 b
6 419 ; 90 72p; 91 £1-21. RECTIFIERS 1 Amp: 12-0-12 50 mA MT 210 C8*+ 2091 8p
aov aipy 100V 4p; 200\’ 5p:~400V 6p; 600V Bp; 800\ 20-0-20 30 mA MT 211 C8*t 2091 8p
— e — *12p; 1,000V 14p. TRANBISTORS: 926 \Red 0-20 % 2 300x 2 MT 214 CT*; £121 14p
AUDIO MIXER UNITS wid Kit. Yoo | ~SimeewiaNlivestyinell | tena  shac Mbwerd ol s
operated auto fade units, PARTRIDGE | “BOY70 10p:: BUYTL 2gp: irin 20p: BFX86 159} 0-16-27x2 500  mAX2 MT 203 AT+'  $8.48 205
ELECTRONICS, Dept. P.E.X, 21-25 Hart BFY50/531/52 10p; OC71/7212p. ME SERIES: 0401 19p; 0-15-27x2 1A MT 204 AT* 2342 30p
Road, Thundersley, Benfleet, Essex. Tel. | 0402 18p; 0404-2 16p; 0411 18p; 0412 19p; 0414 24p: 10-12-0-12-20 700 mA {d.c.) MT 221 AT* #3111 25
South Benfleet \'T‘l') 037-45) 3256. I 1002 10p: 1120 18p; 3001 16p: 4101 10p; 4102 1llp: r
e (i“]v i 5) 8256. Yor more | 05 100 C00Y 100: 2002 I4p: alor 145 6103 14n: R OL T e oo SR G
i A ‘ 2301 14p; 8003 18p; MEF104 42p; MP8111 32p; MP8I112 fAxing with P apillga' *with lﬁzérwindmgofcereen-cvlmz
P tapped 240V Primnry'; ¢ Primary tapped at 210’-'210\';
‘ JEF ELECTRONICS (P.E.9) other Primarics tapped 2t 200-220-240V.
; ver 200 types In stock through agents or direct. Bend for
METERS, Motors, Relays, Valves, Electronies. | YORK HOUSE, 12 YORK DRIVE, GR.'APPEIHALL list, ¢
At ROGERS FASCIN: PR & w.lmmm'ron WA4 2EJ. Mail Order Only
At ROGERS FASCINATING ESTABLISH- | V.0. P. & P. 8p per order. Ojseas 85p. DOUGLAS ELECTRONICS INDUSTRIES LTD.
MENT, 31 Nelson Street, Southport. Discounts start at 10%, for 104 o (Dept. MO. 57}, Thames Btreet, LOUTH, Linca.

~
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VALVE MAIL ORDER CO.

|6a WELLFIELD ROAD, LONDON SWIi6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post free

INTEGRATED CIRCUITS 5p + 1p each added

i £p

1N91 017 Arz12 100
IN23 020 ASY26  0.25
INBS 088 | ABY27  0-82
IN353 0.0 | ABY28  0-28
IN266 080 ASY29  0.80
ING45S 025 4SY36  0-28
IN725A 020 A8Y50  0-17
IN914 0-07 | ASYS51 -40
IN40OT 020 ASY33  0-20
18118 018 ABY5H 20
18130 0-18 A8Y62  0-26
18131 018 ASY86 38
18202 083 ASZ21

2G971  0-82 ASZ23 78
26381 026 | AUYI0 098
2G414 080 ' AU10I 50
2G417 0-22 ' BC10T 10
aN404 020 BCIO8 10
aN697 018 BCL09 10
2N698 40 BClI3 018
2N706 010 | BC116 20
2N7064 012 ‘ BC116 25
2N708 018 | BClléa 0-80
2N709  0-68 ' BCLI8 25
aN1091  0-83 | BC12I 020
2N1131  0.88 | BC122  0.80
aN132 088 | BCI2 0
UN1302 0.18 | BC126  0-88
4N1303 018 | BC140  0-88
2N1304 022 | BC147 018
2N1306 0-22 | BC148 018
2N1306 028 | BCL4Y 018
IN1307  0-88 | BCI5T -
2N1308  0-25 | BCIGN

maug 0-73 BC160

2N214 060 pC169

NI 980 moym

2 . o
2N2219  0.20 | BCY 085
2N2369A 0-16 | BCY33 028
2N2444 199 | BCY34  0.30
aN2613 028 | BCY38  0.40
2N2646  0-48 | BCY39  1.00
2N2004 020 BCY40  0-80
2N29044 025 | BCY42 028
2N2006 020 | BCY70 015
2N2907 028 | BCYT1  0-20
2N2924  0-28 BCZI0  0-88
2N2925  0-18 | BCZI1  0-50
2N2926 010 | BD121  0-88
2N3054 0-80 | BD123  0-80
aN3056 0786 BDI24  0.78
Ng702 010 | BDYLL 162
2N3706 0-10 | BF115 028
2N3706  0-23 \ BF117  0-80
aN3707 012 | BF167  0-28
2N3700 010 | BF173  0-5
2N3710 010 | BF181  0-85
2N8711 010 | BF184 020
2N3619 0-85 | BF185  0-20
2N6027 0-83 | BF194 017
IN5088 033 | BF195 0.1
28301 050 BF196  0-15
28304 076 | BF197  0-16
28501  0-37 | BFS6l  0-28
28703 062 | BFS98  0-28
AA129  0-20 | BEX12  0-20
AAZ12 080 | BFX13 026
AAZIS 012 | BFX29 025
AC107 37 | BFX30 0-25
AC126 20 | BFXa5 0.98
AC127 25 | BFX63 0.50

ACY18  0.25 | BFX88  0-20
ACY19 0.8 | BFY10 1.00
ACY20 020 BFYIl 1.28
ACY21 0.20 | BFY17 025
ACY22 0.10 | BYFI8 028
ACY?27 025 BFY19 025
ACY28 017 BFY24 0-48
ACY30 0.50 | BFY4d 1.0
ACY40 .18 | BFYG0  0-22
ACY41 -18 ' BFY51  0-20
ACY44 026 DBFYG2 0.2
AD140 .80 « BFY53 017
AD149 .50 | BEY64  0.42
AD161 087 | BFY90 0-85
AD162 087 | B8X27  0-50
AF106 030 ‘ BSX60 098
AF114 025 | BAX76 018
AF116 025 BSY26 018
AF116 025 BBY27 017°
AF117 028 | BSY51  0:80
AF118 o-ee‘ B8Y954 012
AF119 020 | B8Y95 012
AF124  0-28 | BT102/500R
AF125 020 0-75
AFI26 017 | BTY4y 0-82
AF127 017 | BTY79/100R
AF139 080

AF178 0.55 | BTY79/400R
1-25

AF180 0-52 | BY100 015
AF181 042 | BY126 015
AF186 0.40 | BY127 017
AFY1s 113 | BY182 088
AFZ11 060! BY213 028

fp
BYZ10  0-88 0AZ211
BYZIl 032 8:%3%
q o AZ2
BYZI2 080 oot
BYZ13 028 ()izoq)
| BYZI6 100 7242
| BYZIS  0-82 0AZ244
BYZRRUV3 0AZ246
016 )AZ290
il 0-85
| CRBIjuS 0-28
CR81/40  0-45
(S4B 2-80
| csio 318
DDO0v 018
DD003 g-m
DD -18 a5
| DDOO7  0-40 oee
DDOOR  0-88 | OU26
GD3 0-83 oCu8
.
5 X 5
D8 0-25 gtg?
aDlz 008 b0
GETlo2 Q.80 OL38
GET103 0-22 0C41
GETII3 020 0C42
GETI14 018 0C43
GET115 048 0Ci4
GETI16  0-80 | OC44M
GETI20 025 « OC45
GET872  0-30 | OCi5M
0-25 ' 0Ci6
087 0U5T
028 0UsH
0-28  0C59
026 0C66
GEX44 008 0C70
GEX45/1 010 | 0C71
GEX941 0-18 | OC72
GJ3M 0-26 | OCT73
GJAM 038 | OCT4
aJod 028 | (75
GJ7M 087 | OC76
HG1005  0-80 ' 0C77
H8100A 0-20 | OC78
MATI100 0-26 | 0C79
MAT101 0-80  OC81
MATI20 028 OC81D
MATIZ1 0-80 | OC8IM
MJE520  0-87 | OCBIDM
MJE2955 1:87 0C817
MJE3055 0-87 | 0C82
NKT128 038 , 0C82D
NKTI24 080 | OC83
NKT211 025 | 0C84
NKT213 028 OCI14
NKT2H4 018 ' 0C192
NKT216 0-37 | 0C123
NKT217 035 0C139
NKT218 118 0C140
NKT219 0-38 | 0C141
NKT222 0-20 | 0C169
NKT224 0-22 | 0C170
NKT251 0-24 | 0C171
NKT271 0-26 ' 0C200
NKT272 0-28 | 0C201
NKT273 015 0C202
NKT274 0-20 | 0C203
NKT275 025 | 0C204
NKT277 020 0C205
NKT2i8 08§ 0C206
NKT301 0-40 0C207
NKT304 0-78 ' 0C460
NKT403 076 OC470
NKT404 0-56 OCP71
NKT678 0-830 | ORP12
NKT7l3 0-25 | ORP60
NKT773 0-26 | ORP6I
| NKT777 0-88 | g19T
0781 0-88 | SAC40
04 0-20 | 8FT308
OA8 0-12  gT722
0A47 0-10 | 8T7231
0A70 0-10 | 3X68
0ATL 0-10 | $X631
0A73 0-10 | 8X635
OAT4 0-10 | X640
QA7Y 010 ' X641
| OA8) 0.08 | SX842
0A85 012, 8X644
0AB8 018 8X645
| QA8 0-08 | v15/30P
0491 0-07 | v30/201P
0495 0-07 | v60/201
0A200 007 ' v60/201P
0A202  0-10 ) X A101
0A210 026 ) X Al102
g,\?l}w g-%g X Al51
AZ2 - 5%
0AZ201  0.80 ’;:i;f
O0AZ202 0-42 | -
0AZ203 042 | XA162
0AZ204 0-30 | XB101
OAgzgg 8:5 XB102
OAZ2A -
osz20 047 | <019
0AZ208 0-82
0AZ209 0.32 | XBI121
0AZ210 0-82 | 2124

2
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(31

l 16 pin DIL
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H 3 in 1 AC/DC POWER SUPPLY SYSTEM
UILT-TN BATTERY BOOSTER

OUR PRICE £1 0-50
+40p P. & P.

THIS NEW 1972 RADIO. No lews than
3 VHF BANDS. Pick¢ up Aircraft Trans-
missions, Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC, VHF Stations plus
ions we are not allowed to
areas. PLUS A SPECIAL
0- 1600k Hz, FMHR-10RMHz,

mention! Even TV sound in certa
WEATHERBAND. Frequency ranges: MW

CHECK | Airband 108-145 MHz, VI 145-175 MH2, 23 sewiconductors 12 tran-
INDICATOR| sistors, 11 diodes amd thermistors.  Automatic frequeney control.3lin
telescopic aerial. % off mains a.c. 232300 or off 4 £ batteries, or
use re-chargeable nickel atkali eell.  Finished in strong leather grained caxe with
carrying handle. Approx. size 10%inx6lin  3/in Wiitten guarantee. Special
magnetic ear-piece for personal listening, dry batteries free. HURRY' Limited
quantity only from Marktyme.

Sriee £28°95

+50p P. & P.

Tune into the world with this amazing
communications receiver. A truly ¢xceptional
unit in performance am! luoks—leatherette
with Stainless steel trimi. Looks good any-
where. Use either as a portable
with standard batteries ar plug it
direetly into 220-240%  domestic
mains  supply. 14  transistors:
9 diodes; 1 thermistor. Internal
ferrite rod antenna plus telescopic
aerial. Beparate tone, volume and
: % tuning controls with push-button
4444 sad selectors for the 8 WAVEBANDS.
Complete with Hi-Fi earphone for
personal  listening Fregnency
ranges: Long wave 150-350 kHz.
Medium 353-1605 kHz, Marine 1:6-4-5 MHz.
Short Wave 12-24 MHz. FM/VHF 38-108
MHz. Aircralt MHz. PUBLIC
SERVICE BANDS 135-174 MHz. Fully
guaranteed

N.B. The Ministry of Post & Telecommunicalions has pointed vul that a licence
(not generally available to the public) is required for reception of transmissions
by Fire Brigade, Aircraft. Shipping, elc.

(Dept. PE4), 372 EDGWARE ROAD
LONDON, W.2. Tel. 01-723 0094
Callers welcome Mon, to Sat. 9 a.m.-6 p.m.

P.E. ‘GEMINI’ STEREO AMPLIFIER

30 watts (R.M.S.) per Channel into 8 ohms!
Total Harmonic Distortion 0029, !
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 $Sp, 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

ELECTRO SPARES

21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY ® SERVICE [} VALUE

Open daily to callers : Mon.-Fri. 9 a.m.-5 p.m.

Valves, Tubes and Transistors - Closed Sat. | p.m.-3 p.m.
Terms C.W.0. only |

Tel. 01-677 2424-7

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of excep-
tional quality with a level response to
above 8,000 cps. Ideal for Public Address,
Discotheques, Electronicinstruments and

the home.

Maximum Power 35 watts

Bass Resonance 35 c.p.s.

Flux Oensity 15,000 gauss

Yoice coil impedance 8 or 15 ohms models

Useful response 20-14,000 c.p.s.

GUITAR MODEL “GROUP 50" POST

I5in. Heavy Duty. 50 watt £19 FREE
20 PLANS, CUBIC TABLES,
CROSSOVER DATA AND

CATALOGUE 42p POST FREE
CATALOGUE ONLY 5p

aker Rep

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665
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Over 1530 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.LE.T. and we’ll send you full details and a free book. B.I.LE.T.
has successfully trained thousands of men at home - equipped
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.ILE.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. 1 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.B.,, Y orks.
“Completing your course, meant going from a job I detested to a job that I
Iove, with unlimited prospects” —>Student J.A.O. Dublin.

“My training with B.I.LE.T. quickly changed myv earning capacity and, in the
next few years, my earnings increased fourfold”.—Student C.C.P., Bucks.

AND OUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer way
of getting ahead or of opening up new
opportunities for yourself. It will cost
you a stamp to find out how we can

help you. Write to B.I.E.T. Dept, B38,
Aldermaston Court, Reading RG7 4PF
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MECHANICAL

A.M.S.E.(Mech.)

Boiler Inspection
& Operation

C & G Eng. Crafts

C & G Fabrication

Diesel Eng.

Eng. Inspection

Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng.
Sheet Metal Work
Welding

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
Meter:

& Measuring

Instruments

MANAGEMENT &
PRODUCTION
Automatic Control
Computer Prog.
Electronic Data
Processing
Estimating
Foremanship
Inst. Cost & Works
Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man.
Network Planning
Numerical Control
Operational
Research
Personnel Man.
Planning Eng.
Production Eng.
Quality Control

Farrmgdon Strect,

For one )mr to any pirt of the world £2 63 (£2. AR
without the written consent of the Puyblishers first giveu,

SUBJECT OF INTEREST . ..
Accredited by the Council for the Accreditation of Correxpondence Colleges.

TE OF ENGINEERING TECHNOLOGY

Loudon, DU
Central News Age

Man. Prod.—cont.
Salesmanship
Storekeeping
Work Study
Works
Management

DRAUGHTSMANSHlP

Deslgn ofElec
Machines

Die & Press Tool
Design

Electrical
Draughtsman-

snip
Gen. Draughts-
manship
Jig &,Tool Design
Technical Drawing

RADIO & TELE-
COMMUNICATIONS
Colour TV

ur
C & G Radio/TV/
Electronics
C & G Telecomm.

ech.
Prac. Radio & Elec.
(with kit)
Radio Amateurs

Exam.
Radio Servicing
& Repairs
Radio & TV Eng.

Transistor Course
TV Main. & Serv.

AUTO& AERO
A

A.M.
A.R.B.Cert.
Auto Engineerlng
Auto Repair
C & G Auto. Eng.
Garage
Management
MAA/IMI Diploma
Motor Vehicle
Mechanics
CONSTRUCTIONAL
A.M.S.E. (Civil)
Architecture
Building

Coaching for many major exzams,
including HNC,

POST TODAY FOR A
BETTER TOMORROW

To B.1.LE.T., Dept. B38, Aldermaston Court,
Reading RG7 4PF

ONC,C & G, ete.

Constructional-cont.

Building Drawing
Building Foreman
Carpentry & Join.
Civll & Municipal
gineering
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.

st.

Farm Science
General Education
Gen. Plastics
Pract. Maths
Pract. Slide Rule
Pure & Applied

Maths
Refrigeration
RubberTechnology
Sales Engineers
Tech. Report

Writing
Timber Trade
University Ent.

G.C.E.
580’ & ‘A’
LEVELS SUBJECTS
Over 10,000
group passes

printed 1n Englaud by Chapel River Prews.

: Rhodesia and Zambia
00

Kingstons Lt :

he leut, resold, bhired out ur
. resold ur hired out or otherwise slisposed of in

mutilated condition vr in any unauthorised cover hy way of Trade, or affixed to o1 as part of any publication or advertising, literary or pictorial ntatter whatsoever.



HENRY’S RADIO LIMITED =,»

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI

« ITEXAN

20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

% FREE TEAK CASE v ,
component kits'

FEATURES: New slim design with 6 |Cs, IC

sockets, [0 silicon transistors, 4 rectifiers, 2 zeners.

Special Gardners tow field slim line transformer

Fibre glass PC panel. Complete chassis work.

HIGH QUALITY AND STABILITY ARE PREDOMINATE

FEATURES—DEVELOPED BY TEXAS ENGINEERS FOR

_F]’_IESFORMANCE. RELIABILITY AND EASE OF CONSTRUC-

N.

FACILITIES. Onjotf switch indicator, headphone sockert,

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 Mic. Tape. Tape head, etc

{Parts list Ref. 20 on request)

ELECTRONIC COMPONENTS - TEST - PA. - DISCOTHEQUE - LIGHTI

(As featured in ""Proctical Wireless'
- May to August 1972

SPECIAL SLIM DESIGN
KIT PRICE WITH
SILVER TRIM

£28'50:

COMPLETE WITH FREE
TEAK CABINET
Designer approved kits only
available from Henry’s!

Overall chassis size
14)in x Gin x2in high

LOW COST HI-FI SPEAKERS

E.M.I. Size 135n x 85in and Ceramic Magnet

TYPE 150 6 wartt, 3, B or |5
ohms £2 20. Post 22p.

TYPE I150TC Twin cone ver-
sion £2:75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3, 8
or |50hms. £3.85. Post25p.

TYPE 350 20 watt with tweeter
and crossover. 8and I50hms.
£7-70. Post 28p

POLISHED CABINETS (50, 150TC, 450 £4.60. Post 30p.

NEW MW/LW TUNER
TO BUILD

ML-3 uses Mullard Module.

Slow motion tuning. Built-in

battery  Ferrite aerial Overall size 7in x

23in x 34in TOTAL COST TO BUILD £4.85. Post I[5p.
All parts sold separately—Leafler No. 6.

TEST EQUIPMENT

SE250B Paocket Pencil Signal Injector, £1 90
SES00 Pocket Pencil Signal Tracer, £1-50
TEI5 Grid Dip Meter 440 KH2—280 MHz,
£13-45
500 30 K Volt Mulumeter, £9:25;
with jeather case, £10.50
200H 20K/Volt Multimeter, £4-20;
with case £4:95
AF105 50K Volt Multimieter, £8-50;
with case, £9:5
U434 AC/DC Multimeter with transistor
tester with steel case, £10.50
TE20D RF  Generator [120KHz—500MHz,
£1595 Carr 35p
TE22D Audio Generator 20Hz—200KHz,
£17.50. Carr 35p
TO3 3in Scope |iHz—{ MHz,
£39 00. Carr. 50p
C1-5 3in Pulse Sccpe 10Hz—10MHz,
£39.00. Carr. 50p
TE65 Valve Voltmerer 28 ranges,
£17-50. Carr. 40p

"BANDSPREAD"” PORTABLE TO BUILD

Printed «circuit  all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity
600mW push-pull output, fibre glass
PVC  covered cabiner, car aerial
Attractive appearance and performance.
TOTAL COST TO BUILD £7-98, p.p.
32p (Batt. 22p) All parts sold separately
—Leaflet No. 2.

7T MEDIUM AND LONG WAVE PORTABLE {as previously
advertised) £6-98, p.p. 35p from stock—Leaflet No. |.

BUILD THIS VHFf fM TUNER

G - MAIL ORDER

RECORD DECKS
CHASSIS (Post 50p)

SP25/3, £10.75 HT70, £15.00
MP60, £10-40 MP610, £14.15
AP76. £18-95 GL72, £22-25
WITH PLINTH/COVER

(Past 70p)

MP60, £17:20 TDI50AB. £41.75
HT70, £21-.60  PLI2AC, £35:25
HL(GL7S). £35:25 BD2, £32.25
MP610, £2035
CART/PLINTH/COVER
(Po 70p)
HL) AP76/GBOO/PC £29-95
(HL) SP25~ J/GBOOH'PC £18.95
HT70/GBO0/PC £27 00
HL) 2025TC/9TAHCD

£13-50

MP&O/SCSMD/PC £17-25
{HL) GL75/GBOOE/PC £44.15
{HL) GL72/G800/PC £34.50

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds Ideal remote switching and
swgnallmg Comple(e with data

and circu
PRICE PER PAIR £5-90. Post10p.

TEXAS PUBLICATIONS
{-100 watt Amplfiers and
Preamplifier. 77 pages layouts
and data £1:25. 700-page IC
Data Book (No. 2) all TTL IC’s,
60p. 420-page Transistor Data
(No. 3) 60p. 340- page Transistor
Data (No. 4) 60p. (Post, etc., 20p
each.)

POWER INTEGRATED
CIRCUITS

Plessey SL403D—3 watt with
B-page data, layouts and circuits
£1:50. P.C. Board 60p; Heat Sink
14p. Sinclair 1C12—6 watt with
data and circuits £1-80
TH90I] —20  wact Power

Amp Module £4.57.
TH9014P—iC Preamplifier £1.50.
Data/Circuits (No. 42) for above
10p.

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 sterco
There is no doubt about t—
VHF FM gives the REAL sound.
All parts sold separately

Free Leaflet No. 3 & 7. TOTAL £697, p.p. 20p.
Decoder Kit £5:97. Tuning meter unit £1.75,

Mains unit (optional) Mode!l P5900 £2:47. Post 20p.

Mains unit for Tuner and Decoder P51200 £2.62. Post 20p.

CATALOGUE

Fully

detailed and
Htustrated
covering every
aspect of
Electronics
—rplus data,
circuits and
informacion
10,000

Stock lines

at Special

Low Prices and
Fully Guaranteed

PRICE 55p o

(40p FOR CALLERS)
PLUS! FIVE
10p YOUCHERS

Send to this address—Henry's Radio Ltd. (Dept. PE). 3 Albe-
marie Way, London, E.C.|—for catalogue by post only. Al}
other mail and callers to "303’", see below.

SALID ABARITRI  ssion

y3 g J

PA—DISCO—LIGHTING 565 . 6%

UK's Largest Range—Write o Q V 6‘

phone or call in. Details and %ﬁ ﬁ

demonstrations on request. R -

DJ30L 3 Channel sound o w
light unit, 3kW. £28-50

Dl4oL 3 Channel Mic (Built-in) to hght, FIBRE OPTICS
EWg LIGHTING

DJ70Ss 70 wau Disco amp/mixer. £49.75 EFFECTS - PRO-

DISCOAMP 100 watt Disco amp/ JECTORS - SPOTS
mixer, £67-50 DIMMERS

DJI055 30 watt Disco amp/mixer, £31:00 MIXERS.

Anti-Feedback Quality Mic., £11:50 Everythin for

SDL I2in 50 watc 8 ohm Full range pa e
Speaker, £12 95 Lighting

DECKS. Use MP60 or 5P25/3 see
above. Matching cartridge SC5M, FREE Stock List
£2-62 Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS
Z30 £3.57 Z50 £4-37

STEREO 60 £7.97 PZS £3.97
PZé £6:37 PZ8 £477.
Transformer for PZ8 £2-95.
Acuve Filter Unit £4.45,

PACKAGE DEALS Post 25p
2 x Z30, Stereo 60, PZS £15.95
Stereo FM  Tuner £16:95. 2 x Z30, Stereo 60. PZ6 £18-00

. . 2 x Z50, Stereo 60, PZB £20-25
ICI2 £1-80 QI6's £15 pair. T, folter for PZ8 £2.95

Post, etc 20p per item. NEW PROJECT 605 KIT £19-95

7 SEG & NIXIE TUBES
(Post i5p per ! to 6)
XN3, XNI3, GN6&6 0-9 side

view with data, 85p.

GNP-7. GNP.8 0-9 side view
with decimal points and data,
95p.

JOI5F 7 seg. €2 each, £7 per 4
with data. 12 and 24 hour clock
circuits for above. Ref. No 31
15p.

MINIATURE AMPLIFIER
5 transistor. 300mW  o/p.
Fitted volume and sensitivity
control 9 volt operated. £1'75
each, pp. 15p.

QUALITY SLIDER CONTROLS
60mm  stroke singles and
ganged. Complete with knobs.
5k, 10k0, 25kq. 100kq,
500k©. | meg. Log and Lin
45p each, (0kQ. 25k, 50k,
100k?. Log and Lin ganged.
75p each

HI-FI AND TAPE
EQUIPMENT
Acknowledged

as U.K.'s
Largest Stockrst
with Lowest
Prices Pius 12
Months
Guarantee.
Write or call
for FREE 12
page lists (Ref.

16/17).

TRANSISTORS IC's
RECTIFIERS SCR’s
TRIACS, etc

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S

All the parts you need plus Data and Circuits. Get a Catalogue—it's all in there!

High Fidelity & Tape
Equipment Centre

354/356 EDGWARE RD.,
LONDON, W.2,

Tel: 01-402 4736/5854

NEW FREE LISTS Ref. No. 36
on request.

Mail Order. Industrial Ssles
and Special Bargain Shop
303 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 1008/1009

Disco - PA - Lighting
Equipment Centre

309 EDGWARE ROAD
LONDON, W.2.

Tel: 01-723 6963

Electronic Components,
Audio and Test Gear Centre

404/406 EDGWARE RD,

LONDON, W.2,
Tel: 07-402 8381/8382
309, °354°, °356°, 404 °° & ""406° OPEN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY

———



