Please

send S.A.E.
for fully
descriptive
leaflet.

HIGH FIDELITY
LOUDSPEAKER KIT

retail price

Distributers te the wholesale
and retail trade

LINEAR PRODUCTS LTD.

Eloctron Works. Armley, Leeds
LS12 3SA. Tel. 630126

Recommended

£10-98

including V.A.T.

Consisting of a Fane Model 803 ultra-low
resonance 8’ speaker unit with PVC cone
surround, and a Fane Madel 303 high frequency
pressure tweeter together with a Pvineed
circuit cross-over assembly with ferrite cored
<Qils. -

GPECIFICATION OF UNITS
Madel 80 Model 303
Overall Diameter 3”
Natural resonance 30H= m
Main resonance ¥35Hz 1200Hz
Magnet Pole Diameter 1" o
Magnet Flux Density 13,000 gauss 10,000 gauss
Prequency response 30mz-8kHz 2kHz-17kHz
Impedance 8-15 ohms 8~15 ohms
Power Handling *|5 watts *|5 watts

Very easy to assemble, this boxed kit comes
with acoustic foam damping material, panels,
screws, wire, wiring diagrams and instruc-
tions to provide a remarkable loudspeaker
assembly==a pair is ideal for stereo.

CABINETS for the ‘Mode One’ are available in Teak
veneer finish, SIZE 153" x 103” x 9”.

*When used with above cabinet.
Manufactured by

FANE ACOUSTICS LTD.

Hiele Lane, Batley, Yorkshire.
Tel, Batley 6431

TWO NEW
SOLDER
SIPPERS
MAKE DE-

Longs Ltd.
Hanworth Lane
Trading Estate
Chertsey Surrey
KT16 9LZ.

N N S
PLEASE FORWARD

without obligation
lfurther details.

I NAME__

L8 N )
PLEASE SUP

Maxi-Super HT Maxi-Mini HT

1810 at £6.60

Maxi-Super HT 1810 and
Maxi-Mini HT 1800
Splder Sippers

Designed for use when working
or re-working P.C. Boards. Per-
mits removal of molten solder
from Multi-leg components, en-
abling easy extraction. The sol-
der is ‘sipped’ through the noz-
zle, and automatically ejected
whenthe instrument is next used.
A Swiss precision . instrument
manufactured to a high degree
of accuracy.

The anti-corrosive outside casing
has a knurled finish for more
positive grip, and encases plated
‘nternal parts.

The Maxi-Super has been design-
ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Maxi-Mini with its conveniently
shaped operating button, has a
2.5 kg. spring action plunger,
protected by a channel guard.
Both models have been designed
with an easy-to-replace ‘dupont’
teflon screw-in nozzle.

— v X _R_ N |
PLY PLEASESUPPLY

1800 at £4.95D|

1 enclose cheque value £

POSITION I

l COMPANY_——

I ADDRESS
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u’rices include VAT ) Reg. England 6849(3
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% AMAZING MINIDRILL

= i ¥ Indispensible for preci-
= o) %@B_ sion drilling, grinding,
on [PaS =) polishing, etching, goug-

F ! A N
ing, shaping. Precision
PRECISION ;0.0 for the enthusiast.

Shockproof. Completely
portable pswer from 41
volt external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) £6-35 p.p. 13p.
De Luxe Professional Kit

with 17 tools £9-40 p.p.
+ B TOOLS )3, prices include V.A.T.

, Money retf. g'tee. MER”N SUPPI_Y cn.

Dept. pw 274 Nailsea, Bristol BS19 2LP

MASSIVE CLEARANCE BARGAINS

Bargain nent parcels tai tors, Capacitors, P ti ters,
Knobs, Rotary, Slide, Key Switches, IF's, Tag Strips, Drive Drums, Springs,
Handles, Coil Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets.
Transistor Panels, etc., etc.

Save yourself £'s on these well selzcted parcels. 6lbs net weight £1-00.
p. & p. 40p.

Brand new Wire-Wound Resistors 1-7 Watts. Good selection 100 for £1,
p. & p. 15p.

Assorted Computer Panels. These panels are exceptionally good value and
contain @ minimum ot 75 Transistors, Stacks of Diodes, plus Trim Pots,
Polyester Capacitors, Resistors and include a few 1.C.'s. 10 panels for £1,
n. & p. 27p.

Mullard Ferrite Cores LA3 100 to 500kHz S0p, LA4 10 to 30kHz 75p. LA 2100
3 to 200kHz 50p.

Mullard Electrolytic Capacitors, C432 4500uF. 25V 35p.-

Please include 10% V.A.T. to total cost of goods.

MAIL ORDER ONLY

XEROZA RADIO

1 EAST STREET, BISHOPS TAWTON, DEVON




HOME RADIO (Components) LTD. Dept.PW, 234-240 London Road Mitcham CR4 3HD Phone 01-648 8429

Among the 240 pages of the famous HOME RADIO 60MPOIII:'IITS
Gatalogue, are seven pages listing Reslstors cees .

Car. No, sp3,
224
SP21 pack, Comenmaller " version of (pe

Making 5 to Watt g,
orap

Quantities m” be Wovum:uely 450 b,

time 1o avoid o .mend 5"1"'11) & ‘n}ur

General Technica) [3ycq
Resistance Range;
$70—10m o (see below)

Tolerance: #10- 1m0 )
1M D100 -;75";-’
(]

Waccage Rating: 25w at4o°C,

Obmic vajyes

4E7 330
SE6 3905 22:(( IMs

S|IOWIII9 20f
ouUr unigue
money saving

RESISTOR
PACKS

Pack prigs .
- £5.50
Plus 24p smndard P&pan Parcel,
cels,

Cur No, spay

Our f
amousl ’?’a guSzl resistor pack.
{at leas; 25 difleren; ':a'ﬁ:r:S)

Pack price 27
Plus Mp siznarg
P&pan p‘.,w,s

*The famous Home
Radio Components
Catalogue lists
6,800 items—

1,770 of them

illustrated
The Catalogue costs S5p plus 22p post R mm o —n e o e e e e . = g
and paCkmg Every copy contains ten Please write your Name and Address in block capitals
vouchers.each worth 5 pence when used ' I
as directed. Regularly up-dated price lists N
are supplied to you free ' |
*Send : I
WA POST THIS GOUPON |
Cata|ogue withcheque orPO.for77p. i
1 HOME RADIO (Components) LTD. ;lezg“No. I
. Dept. PW 234-240 London Road, Mitcham CR4 3HD (iai,
l G NN D AN W e . R GEE TN S NS .

The price of 77p applies only to cam/ogues purchased
by customers in the U.K. and to BFPO addresses



WILMSLOW

AUDIO

THE Firm for speakers !

SPEAKERS !

EMI 13 x 8, 3, 8 or I5 ohm

EMI 13 x 8,150 d/c 3, 8 or 15 ohm
EMI 13 x 8,450 t/tw 3, 8 or 15 ohm
EMI 13 x 8 type 350 8 ohm

EMI 61" 93850 4 or 8 ohm

EMI 8 x 5, d /Cone Rall/s 8 ohm
Baker Grsup 25 3, 8 or |5 ohm
Baker Group 35 3, 8 or |5 ohm
Baker De Luxe 12” d/cone

Baker Major 127

Kef T27

Kef TI5

Kef BI10

Kef B200

Kef BI139

Kef DN8

Kef DN9

Kef DNI2

Kef DN13

Fane Pop 100 watt 8/15 ohm

Fane Pap 60 watt 8/15 ohm

Fane Pop 50 watt 8/15 ohm

Fane Pop 25/2 25 watt 8/15 ohm
Fane Pop |5 watt 8/15 ohm

Fane Crescendo 15” 8 or |5 ohm
Fane Crescendo 12A 100w 8 sr [5ehm

£27
£24

-50
20

Fane Crescendo 12B 75w bass 8 or |5 £24:20

Fane 807T 8” d/c roll/s 8 or 15 ohm

Fane 808T 8” d/cone 8 or 15 ohm

Goodmans Axent 100 tweeter

Goodmans 8P 8 or 15 ohm

Goodmans QP 8 or 15 ohm

Goodmans I2P 8 or 15 ohm

Goodmans I15P 8 or |13 ohm

Goodmans 18P 8 or |5 ohm

Goodmans Twinaxiom 8

Goodmans' Twinaxiom 10

Elac 9 x 5 5” 59RM109 15 ohm,
59RMI114 8 ohm

Elac 64” d/c roll/s 8 ohm

Eiac 61" d/cone 8 ohm .

Elac 4” tweeter TW4

Wharfedale Bronze 8 RS/DD

Wharfedale Super 8 RS/DD

Wharfedale Super 10 RS/DD

Coral 61" d/cone roll/s 8 ohm

Siran 61” 3 or 8 chm

Richard Allan 12” d/c 3 or |5 ohm

10” x 6” 3, 8 or 15 ohm

8” x 5” 3 or 8 ohm

7” x 4” 3 or 8 ohm

21” 64 ohm or 70 mm 80 ohm

Adastra Hiten 10” [0w 8 or 15 ohm

Eagle DT33 dome tw.

Eagle HTI5 tweeter

Eagle CT5 tweeter

Eagle CTI0 tweeter

Eagle MHTIO tweeter

Eagle FR4

Eagle xover CN23, 28, 216

Sp. matching transformer 3-15 ohm

£3

£2-64

£6

£3-

£4
£11

Celestion MF1000 25w horn 8 or |5 ohm

Celestion PS8 (for Unilex)

Celestion GI2M 8 or |5 ohm
Celestion GI2H 8 or |15 ohm
Celestion GI5C 8 or |5 ohm
Celestion GI8C 8 or |15 ohm

Car Stereo speakers—ask for leaflet.

£10-

£2-
£12-
£15-
£24-
£33

-60
80
-49
-55

SPEAKER KITS

Wharfedale Unit 3 £8-25
Wharfedale Unit 4 £14-50
Wharfedale Unit 5 21-00
Richard Allan Twinkit £7:95
Richard Allan Triple 8 £11-75
Richard Allan Triple Assem. £17-50
Richard Allan Super Tripla £20:75
Goodmans DIN 20 £8.58
Fane Mode One £9-00
Kefkit 2 £25-75
Kefkit 3 ' £35-50
Peerless 2-8 £5-50
Peerless 10-2 £8-47
Peerless 20-2 £10-41
Helme XLK 25 (Pair) £18-17
Helme XLK 50 (Pair) £37-18

Stephenspeaker kits and cabinets—send for
free booklet ““Choosing a Speaker”.

Prices include YAT.

Carriage and insurance 75p per kic.

RADIOS/CASSEQ'E;I’ES/AMPS.

Grundig Mariner T

Grundig Elite Boy 500 £27:00
Grundig Melody Boy 500 £27-00
Grundig Melody Boy 1000 £38-75
Grundig Yacht Boy 210 £34-25
Grundig RF430 mains £27-00
Grundig RF310 mains £22-75
Grundig RF310 £21-25
Grundig Top Boy £16:75
Grundig Satellit 1000 £121-00
Grundig C402 cassette £27-00
Grundig Signal 500 £27-00
Grundig C230 Cassette £28-00
Tandberg TP41 £42-00
BASF 9301 radio/cassette £58-00
Bush VTRI78 5 Band (Inc. Air) £29-00
Trio KA2000A £33-00
Trio KA2002 £41-00
ITT Colt £9:95
ITT/KB Golf Preset £21-25
ITT/KB Weekend Auto £16-00
ITT/KB Europa £18-00
ITT/KB SL53 cassette £22-82
ITT/KB Studio 73 stereo cassette £44-00
Koyo KTR664 8 waveband £40-00
Koyo KRT 1770 || waveband £56-50
Koyo KTRI883 5 Band (Inc. Air) £23-50
Tec C200 Radio/Cassette £31-00

Prices include VAT.

Carriage and insurance 75p. FREE with each
radio—"World Radio Stations Book"’
PA/DISCO AMPLIFIERS

Carriage and insurance £1-00

Baker 100 Watt £40-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00

FREE with speaker orders over £7

‘“Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

perfect. Prompt despatch.

Carriage and insurance 35p per speaker (tweeters and crossovers 20p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW AUDIO oept. p.w.

Loudspeakers: Swan Works, Bank Square, Wilmsiow, Cheshire
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 IHF.

Telephone Wilmslow 29599

EX COMPUTER PC PANELS

4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min. 35 transistors,
plus data. 10 boards 50p (12p)

Special Bargain Pack
95 boards for £1 (30p)
Panels with 4 Power

transistors sim OC28 50p (10p)
COMPUTER GRADE
ELECTROLYTICS
12,0004+ 100v, 5 x 24 dia 75p (25p)
30,0002 25v 65p (20p)
ELECTROLYTICS
4,000, 70v, 7,0001 70v, 3,600u 40v,

10,0001 50v. 44 x 2 in dia  55p (14p)
10,0004 35v, 5,000 35v, 44 x 2 in

40p (12p)
2,000 30v, 400 40v, wire ends 15p (6p)
100 piv 3A, Si diodes 4 for 50p (7p)

250 mixed resistors 60p (94p)
250 mixed capacitors 60p (9:p)
200 Si planar diodes 50p (7p)
Suk-min ¢o-ax connectors

4 prs 3R (7p)

Min. glass neons

12 for 50p (7p)
Reed relays mixed

« 10 for 50p (7p)

Micero switches 8 for 50p (9p)
Assorted relays 8 for £1 (18p)
10 way terminal blocks 10 for 55p

Papst extractor/blower fane
100 c.f.m. 4% x 44 x 2in  £3-50 (28p)
QH bulbs 12v 55w (also some
’ 50p (6p)

6v bulbs)
Postage and package shown in brackets.

Please add 10% VAT to prices.
KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON W8. 01-478 8499

SHORT-WAVE

H ] Al ] KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equip-
ment of quality, “H,A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the

amateur constructor. Over 10,000 satisfied
customers—including Technical Colleges, Hos-
vitals, Public Schools, R.A.F., Army, Hams, etc.

1974 “DX” RE!

Complete kit—Price £4-30 (incl. p. & p. & V.A.T.).
Customer writes: “Australia, India and America
at loud volume.”—‘‘Y have now heard over 300
tati i d many Amat; I have
received 32 Q.8.L. verified reports—from all
continents. An amazing one-valver.’”

This kit contains all genuine short-wave com-
.ponents, drilled chassis, valve, accessories and full
instructions. Ready to assemble, and of course,
as all our products—fully guaranteed. Full range
of other 8.W. kits, including the famous model
‘K plus” (illustrated above). All orders despatched
by return. Send now for free descriptive catalogue,
of kits & components. Test Report available.
EXCITING COMPETITION for Short-Wave
listeners. Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
29 Oid Bond Street, London W.}
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SAXON

Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORY

Better built
Better performance
Better value

SAXON HI-FIPOWER AMPS FOR DOMESTIC
& COMMERCIAL USE

New Versions using 3A
“'Plastic Power'" Driver
Transistors now avallable,

To meet demand, we have
in¢luded a more powerful
module in our well-
established and proven
range. All these power
ampliflers are carefully
assembled, tested and
gunranteed.

They offer superb valua for
rellabllity and versatility,

SA35

36 watts RMS. Uses 7
transistors and 7 diodes
Garr. paid,

50 watts RMS, 7 tran-
sistors, 7 diodes. Carr,
paid,

makes an ideal unit in

SA50 £565
SA'I 00 disco assemblies, A £1 0.90
reai glutton for work.

Rellable, tsugh and eampacet, 11 transistors, 6 diodes. Carr, pald,

BRIEF SPEC. FOR ALL THREE MODULES

All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over-dissipation and faulty inductive
loads In the SA.100,

£4'45

Freu.response 40,000 Hz & 1dB
Distortion 23/ at 1kHz
Loads uo 16 ohms

Qulescent current 15 mA
Noise Better than —76d8

Supply voltage SA35 45 volts
AS0 46-65 volts
smoo -o—m volu
Size

447 x S A 100)
4 a" X 1" (SASSISASO)
Circuits, connecting instruction and application data are
free with all modules,

POWER SUPPLIES
FOR THE SA35, SA50 AND SA100 POWER AMPS. ABOVE

PU.45 =i £4,90
PU.70 55185 £1.75
PS.45 ivi s £3,50
MT.45 £2.85
MT.30 £3.50
PS.70 £4.90
MT.70 £4.90

Transformer for un«
slabllleed supply com-
plete with rectifler di-
odeg mounted Carr, 20p

Stabilised supply mod-
ule for one or two
SA100 Carr. free

Transformer for PS70
Carr., 40p

Transformer for above,
heavy duty  Carr, 20p
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD
AND SUPPLIED FULLY TESTED
Orders and personal shop

SAXON ENTERTAINMENTS LTD.
Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.

TRADE & EXPORT ENQUIRIES INVITED

SAXON P/A MIXER
CONTROL UNITS

In extra slimline easy-fit case

Using grouped pairs of inputs (high Z and
low Z inputs) with individual bass, treble
and volume controls on each pair, plus master
controls. These low-noise units will feed all
makes of amplifiers, making .them ideal for
clubs, discos etc. Standard Jack sockets,
Compact design. In strong metal cases. All
units guaranteed for 3 years.

® HIGH AND LOW IMPEDANCE
INPUTS

oM4H
4 high Z, 4 low Z Inputs, 4 sets
of controls. Casow”xa”

Sl r £18'50

1‘? .z':?;e'ﬁlgf 5‘%1l?3"wx - 2M£27 50

@ BAYS/TREBLE/VOLUME ON EACH
PAIR

Channal spation moduloo for

bullding your own: galn—16 x £3.50
@ MASTER CONTROL ON OUTPUT &%)  Tore eontrolovigdd
CONTROL£1 5.80 Unbeatable for quality & val

ue
e

UNITS

Mono (as shown)
For 9v battery oparation. As stereo mode

less mic. Input

Carr. 20p £6 50 -

Two decks, and full headphone monltarlng. The unit is maing operated and measures 174” x 3" x 4” deep
and is finished with a smatt white an biaak facla. Tha controls are; Left/Right deck flder. volume. bass,

trable. Headphone Selector and yolume. Microphone volume, bass, treble, mains on/
e A R LS B L PV e T W ICE TrE PRI, ebles

120 WATT HEAVY DUTY MODULE

Rugged class A driver stage. This module will run from all our mixers,
ete., and most other makes, Dellvers 120 watts into &n eight ohm load

and employs 4 TO3 can (115 watt) output transistors.
Freq., response 20-20,000 H 2d8

Input sensitivity 200 mV Inio OK
Conatraction Fibreglass, board ."}f" Wa“ vmion
tt B £27-90
(Carr. 50p)

Steres Unit Carr. 30p

AKG
MICROPHONES
World famous D.190C~the

one the professionals use—
at special bargaln price of

£1 9-50 VAT

Maduls &
power aupply

SPECIFICATION
Power output 120 watis Inlo 8 ohms

Size " % 47 (6" with

Subsly) it
Low distortion parallel
output stage.

SOUND AND LIGHT UNITS

3 | model handl 0 3kW (3000 watts) of
llqhﬂng and Incorporates versatlle sound eontrol arrangement to
enable professional standards to be achleved. Basth units aré
excellent examples of 8axon quallly and value.

SINGLE CHANNEL UNIT
Operates from 5 to 100 watt ampliflers. Supplied
for bass note operation, is enully udnpted for
treble or mld -range ulca coﬂdof about 5p,

arr. pd,

pusgh=puil

3 CHANNEL UNIT
Includes bass, middle and treble as well as master
controls 2 ampllﬂer sockets eliminate need for

split leads. Up W flphting_lead. Smartly
ﬂnlthed steel cau. carr. 30p, - 5

COMPLETE
AMPLIFIERS CSE 100

The versatile unit Is now available in a black vynide
case and 80 represents evan better value than ever
dellvering speech und music powars of up to 100
watts S and

70 watts, ‘t‘we lndlvldually eontrellod inputs with
wlda range bass and treble controls.

. £34.90 carr. free
SAXON 100 £48.50 carr, free

With an RMS output of 120 watts speech and musie,
100 watts continuous power, four Individually
controlleﬂ FET input stages and wide range base
and treble contrals, this amplifier has established
ltse{f as a unlit offering quality and rellablllty at low
€0

LOUDSPEAKERS British made bargaing!! Prices subjoct to alteras
12" 25 watt 8/16 ohms £5:95 carr, 30p 15” 80 watt 8/18 ohm £14:50 carr. 80p. |tion wlt'?out notice,

12” 40 watt 18,000 gauss magnet system 8/15 ohr £11:80 carr. 40p. E, & O.E
v A T Please add 10% to total value of order Please include S.A.E,
oMhe Ko (inc. carr.) for Value Added Tax. with written enquirles.

, 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

TERMS OF BUSlNESS
Cash with order (C.W.Q.) For C.O.D, please add 35p

extra, cash by regd, letter, please
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The largest selection

EX COMPUTER BOARDS
Packed with
and resistars—-COMPONENT VALUE Bl -50.
8 for ONLY &65p + p & p 30p

SPECIAL ONE. As above PLUS Power Tran-
sistors ONLY 55p each + p & p 15p

STABILISED POWER MODULES

Complete with oirouit diagrams. efc,
9p each + p & p 15p
PAXOLINE BOARDS 73 x 9" approx.

4 for 80p + p & p 20p.

FIBRE-CLASS PRINTED

CIRCUIT BOARDS
16% x ‘4~ approx. 2 for 88p

De Luxe Groov-Kleen
Model 42 £1-84
Chrome Finish Model 60 £1 50

Ref. 36A. Record/[Stylus Clewumg hi zsn
Ref. 43. Record Care Kit £2:35

Ref. 31, Uassette Head Cleaner §4p

Ref. 82. Tape editing Kit £1-54

Model 9. Wire Stripper/Cutter 83p

BIB HI-FI ACCESSORIES

P HeFLleaner 1p
Ref. 32A. Stylus Balance £1-36

Kef.

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
80p each

VYEROBOARDS
Packs containing approx., 50sq. ins. varlous
sizes, all -1 matric 55p

REPANCO CHOKES & COILS

RF Chokes
CH1. 2:5mH £5p CH2. 5-0mH 25p
CH3. 7-5mH 25p CH4. 10mH 25p

CHp, 1-omH 25p
COILN
DRXI1 Crystal set 31p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }” Cores & Formers 7p
§” Cores & Formers 8p

SWITCHES
DP/DT Toggle 25p SP/ST Toggle 18p

FUSES .

14” and 20mm. 100mA, 200mA,
500maA, 1A, 154, 2A

QUICK-BLOW dp ea. ANTI-SURGE 5p ea.

EARPHONES

Crystal 2-6mm plug 33p
Crystal 3-5mm plug 33p
8 ohms 2:5mm plug 22p
8 ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1225. 200 ohms plus an/off switeh and
2:5mm and 3:5mm plugs £1-60

250maA,

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CCN 240. 15 watt £215

Model G. 18 watt £2-15

BK2. Soldering Kit £2-84
STANDS: S5T1 £1°21. 8T2 77p
SOLDER: 18SWG Multicore
228WG 7oz 82p. 188WG 2
228WG Tube 22

7oz 82p
2ft 28p

ANTEX BITS and ELEMENTS

Bits No.

102 For model CN240 3/32” 88p
104 For model CN240 8/16” 38p

1100 For model CCN240 3/32" 38p

1101 For model CCN240 3/8" 38p

1102 For model CCN240 1” 38p

1020 For model G240 3/32" 38p

1021 For model G240 1/8” 38p

1022 For model (240 3/16” 38p
50 For model X25 3/32” 88p
1 For model X25 1/8” 88p
52 For model X25 3/16” 38p

ELEMENTS

ECN 240 £1-18 KCCN 240 £1-32

B@ 240 £1-18 EX 95 £1:18

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD- V.A.T. included in all prices. Pl )
PHONE JUNCTION BOX add 105 P. & B, (U.K. only). Overseas
H1012 £1-87 orders—please add extra for postage.
2.WAY CROSSOVER NEW COMPONENT PAK
NETWORK BARGAINS
K4007. 80 ohms Imp. Insertion Joss 3dB £1-21 Pack
No. Qty. Description Price

CAR STEREO SPEAKERS
(Angled) £3-85 per pair.

Cl 250 Resistors mixed values approx.
count by weight 055

C2 200 Capacitors mixed values approx.
count by weight 0-55
BI- PAK C3 50 Precision Resistors 1%, ‘2%
mixed values
CATA LOGU E AND Ll STS C4 75 ith \:V Resistors mixed preferre‘;i55
values
Send S.A.E. and 10p. C5 5 Pieces assorted Ferrite Rods  0-55
Ce 2 Tuning Gangs, MW/LW VHFE 0-55
INSTRUMENT CASES C7 1 Pack Wire 50 metres assorted
. colours 0-55
C 8 10 Reed Switches 055
C 9 3 Micro Switches 0-55
C10 15 Assorted Pots & Pre-Sets 0-55
. Q11 5 Jack Sockets 8 x 8-5m 2 x
(Black Vinyl covered) Standard Switch Type 055
No. Length Width Height  Price | C12 40 Paper Condensers preferred
BV1 8~ X 517 x 27 90p types mixed values 0-55
BVZ 11" x 6" X 3" 3120|0390 Rlectrolytios Trans. types  0-55
Cl4 1 Pack assorted Hardware—
ALUMINIUM BOXES Nuts/Balts, Grommeta cte. 055
g:; 4,, X 4,, o ﬁ,, fl"'; Cls 4 Mains Siide Switches 0-55
BA3 47 X 2”7  x 1} 41p| Cl6 20 Assorted Tag strips & Panels 0-55
BA4 57 x 47 X' 14" 47|17 10 Assorted Control Knobs 0-55
BAS 47 x 237 x 2" 4lp - 3
BA6 3" x o X 17 3ap | C18 4 Rotary Wave Change Switches 0-55
BAT x 5” B3 21” 66p| Cl9 3 Relays 6—24V Operating 0-55
BA8 8” x 6” x 3” 84p | C20 4 Sheets Copper Laminate
BA9 6”7 x 47 X 27 54p approx. 10” x 77 055
18 BALDOCK ST., WARE, Herts. (A10)
Open Mon.~Thurs. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61593
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BOOK BARGAIN BUNDLE

8 Books comprising

2 Transistor Equivalent Books

1 Radio and Electronic Colour Code and
Data Chart

1 Radio Valve Guide PLUS

3 other Constructional books on Receivers,
PM Tuner, ote.

Also 1 General Constructional book

Value £3 Our Price £210p p & p

BPl  Handbook of Transistor Equivalents
Ref. J. Tape Head Cleaning Kit 8ip and Substitutes 40p
Ref. 34. Cassette Case £1-27 Br: Handbook of Radio, T.V. and
Ref. 56. Hi-Fi Stereo Hints & Tips 32p Industrial Tube & Valve Equiv. 40p
BP3 Handbook of Tested Transistor
PLUGS AND SOCKETS Circuits 40p
SOCKETS BP4 In%smztiors)il Handbook of the
& s J 2 orlds Short Wave, Medium and
ES.IODIN 2 Bim,(Bbeaker) 0,08 Long Wave Radio Stations and
Pg gg gg g 11:;“ 58 2’12 FM/TV Listings 85p
P n LY B .
PS 38 DIN 5 Pin 240° 010 | BPS Haérindban of Simple Transistor a5
PS 39 Jack 2-5min Switehed 0-09 5
P Jack 3-6mm Switched o0 | BP7 R‘i‘)i:;ga& Electromc Colour Codes ﬁd
P8 41 Jack 1 Switched ":" BP  Bound and Loudspea.ker Manual 50p
PS 42 Jack Stereo Switched 0-26 i =
PS 43 Phono Single 006 BPY 38 Practical Tested Diode Cirouits
P8 44 Phono Double 010 for the Home Constructor  85p
o y BP11 Practieal Trangistor Novelty
Py 48 Car Aerial 008 Cireults 108
PS 46 Co-Axial Surface 0-09 20 URi 1 G Motor Speed
P8 47 Co-Axial Flush [PTY e Indioios  -Motor Bpee 80
INLINE SOCKETS 138 H(;;:nt;gnl]?l‘f!e;;?id: TV Aerials, al
P8 21 Di‘; 2 g ;n (Speaker) gi: 141 Radio Servicing for Amateurs  20p
P8 22 D.LN. n 8 148 Fideli
PS23 D.LN.G5 Pin 180° 017 High Fidelity Londepeaker 87
) o .
P824 D.LN. 6 Pin 240° 9171 155 Transistor Cirenits Manual No.l 16p
PS 25 Jack 2-5mm Plastic 0-10 160 Coil Design & Constructional
P8 26 Jack 3-5mm Plastic 012 “Mamaae & Conetructional
: ” '
P8 27 Jack 37 Flaatle b T Radio, TV and Blectronics Data
P8 28 Jack }” Screened 0-28 25p
B30, Jack Btarao Blastic ;28 170 Tra,nslstor Circuits for Radfo
PS 30 Jack Stereo Screened 032 Controlled Models 10p
PEJL [Ehony S.creened 0-!,'4 174 Transistor Subminjature
PS 32 Car Aerial 015 Receivers 39
E8I4S CorAxial 0:17 175 Transistor Test Equipment and .
Servicing Manual P
PLUGS ' 176 Transistor Audio Amplifier
PS 1 D.IN. 2 Pin (Speakery 0-11 Manual 40p
PS 2 D.LN.3Pin 0121177 Modern Transistor Circuits for
PS 3 D.IN.4Pin 015 Beginners 40p
PS 4 D.LN.5 Pin 180° 014§ 174 A Comprehensive Radio Valve
P8 5 D.LN. 5 Pin 240° 015 Guide, Book b 80p
P8 6 D.IN. 6 Pin 0151183 How to Receive Foreign TV Pro-
P8 7 S.IN.7Pin 015 grammes on your set by simple
P8 8 Jack 2:5mm Screencd 010 modifications 32p
P8 9 Jack 3-5mm Plastic 0:09 | 185 Tested Shortwave Receiver Cuircuits
P8 10 Jack 3:-5mm Screened 012 using MAT’s 30p
PS 11 Jack 1” Plastic 013 | 187  The TSL Mark ‘4’ Valved FM Tuner
PS 12 Jack }” Screened 018 and its construction 20p
PS8 18 Jack Stereo Screened 0-29 ] 196  Reactance-Frequency Chart for
PS 14 Phono 0-08 Audio & RF use
P8 15 Car Aerial 015 Resistor Colour Code Disc
P8 16 Co-Axial 010 Calculator 10p
CABLES
CP 1 Single Lapped Screen 0-08 CARTRIDGES
CP 2 Twin Common Screen 0-08 | ACOS GP91-18C. 200mV at 1-2oms/sec £1-18
CP 3 Stereo Screened 0-08 § ACOS GP93-1. 280mV at lcm/fsec £1-65
€P 4 Four Core Common Screen 0-23 | ACOS GP96-1. 100mV at lcm/sec £2-65
CP 5 Four Core Individually Screened 0-80 } 71¢ 3-2005. Crystal /Hi Output 95p
CP 6 Microphone Fully Braided Cable 0-10 9 Output C tibl
CP 7 Three Core Mains Cable 0.0y | TFC 720 10C Crystal/Hi Outpu OmPE10
CE 8 dwiniOval:MainaiCable 998 | p1G 3200 €8 Stereo/Hi Output £1:60
CP 9 Speaker Cable 0-04 C 3-210 4. Output £1-64
CP 10 Low Loss Co-Axial 010 | TTC J-2105 Ceramis/Med. Outpu
gAREO_'r‘I METE CARBON FILM RESISTORS
OTENTIOMETERS The E12 Range of Carbon Film Resistors,
Log and Lin 1/8th watt available in PAKS of 50 pieces,
47K, 10K, 22K, 47K, 100K, 220K, 470K, § assorted into the following groups:i—
’%’1%{2 tngle Toss Switch 014 | BY 50 Mixed 100 chms-520 ohms 40p
ingle less Switcl B . .
VC2 Single D.P. Switch 0.9g | B2 60 Mixed 1K ohms-82K ohms  40p
VC 8 Tandem Less Switeh - 0-44 | B3 50 Mized 10K ohms-82K ohms 40p
VC4 1K Lin Less Switch 014 | R4 50 Mixed 100K ohms-1 Meg. ohms 40p
VC5 100K Log anti-Log 0-44 | THESE ARE UNBEATABLE PRICES—

HORIZONTAL CARBON
PRESETS

0-1 watt 0-08 each
100, 220, 470, 1K, 22K, 4- 7K, 10K, 92K,

LESS THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES

4K7, 100K, 2‘70K 470K, 1M. 2M. 47M

C60. 32p €90, 41p €120, 52p




the lowest prices!

The ALLIO. AL2 and AL3Y0 uouits are

AUDIO AMPLIFIER MODULES

similar in their appearance and Iy their
general  specification.  However,  careful
selection of the plastic power devives has
resulted it a range of output puwers from
3 1o 10 watts R.M.8.

The versatility of thetr Jesign makes them
ideal {or use in recar] players, tape recorders,
stereo amplifisrs awl cassette aud eartridps
tape players in the car and at home,

Parameter

HARMONIC DISTORTION

LOAD IMPEDANCE

INPUT IMFEDANCE
FREQUENGY RESPONNI (B 2012
GMI‘;NS- IT[\:-I;EY“ ;lu RATED OfP
DIMENSIONS

Po -3 WATTS { .IKHz

Conditions

“'T\"PT-\'
D RI-B0 € (RHy

The above tahle relates to the ALIO, AL20 and AL30
modules. The fullowing table vutlines the differences
in their working eonditions.
Parameter ALl AL20 AL3D
Yaxituin Supply Voltagy 23 30 430
Power output for 20, T.11.13. 3 watts 5 watts 10 watts
(RL = 8Q1f. I Klzn RMSB Min, RMS Min, RMS8 Min
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA I2 (Use with ALIO & AL20) £4-35
AL 10. 3 watts RMs £2-19 PA 100 (Use with ALR0 & AL50) £13-15
AL 20. 5 watts RMs £2-59
AL 30, 10 watts RAals £3-01
POWER SUPPLIES
P8 1. (Use with ALIO & AL20)  §8p TRANSFORMERS

RPM B0, (Usewithals AL30 & AL50)
-25
FRONT PANELS 8P 12 with Knobs
£1

T461 (Use witk ALIO) £1-88 P & P {5p
T338 (Uxe with AL20) £183 P & P 15p
BMTRO (Iise with AL30 & ALSD) £2-15

e &P 25p

I-PAK QUALITY GOMES TO AUDIO!
AL10/AL20/AL30

SOW ok 25w

0-17, DISTORTION!

Hi-FI AUDIO AMPLIFIER

~ THE AL50

* Frequency Response 15Hz to

100,000—14d8.

* Load-—-3, 4, 8 or 16 ochms.

* Distortion—better than 1% at

1 KHz.

* Signal to noise ratio 80dB.

(RMS)

ONLY

£3°58 cach

* Supply voftage 10-35
Volts.

* Overall size 63mm
105mm ~ 13mm.

Tailor made to the mast stringent specifivafims ustug top quality compouent -
and incorpurating the latest «ofid state elrevitry and ALSQ was conceived to fil
the need for all vour A.F, amplification neeils.

FULLY BUILY

TESTED

APBY i

foruter MT80
amps at 35 vol

other applications
Tutereom Units, ete.

‘T'hese -units enable you lo build Aue
quality at a hitherte unobtainable y

GUARANTEED.

STABILISED POWER

MODULE SPM80

s especlally desigoed ta power 2 of the ALSI

Anpliflers. up ta 15 watt (r.n.s.) per ehannel simul
taneoudy. Thix juadule ensbadles the lagest component-
and_e¢ircait techniques incorporating complete skor
circuit protection. With the mldition of the Maing Trans

. the anit’ wild provie
ts, Size: Gdmne .

outputy of up to 1.
i % 30w

v Bystemn of the highes
. Also ideal for maus
ineluding:  Disco Systems, Puhlic Addresc

Hawihouk availabie Iop PR'CE £3- 25

TRANSFORMER BMTS80 £2-15p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Built to a spectication and NOT a price. and yet xtill the greatest value on the oarket
the PAL00 steren pre-ampllfier has been condeived from the lztest cirenit techniques

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amplifier hax been dexigned

most budget stereo systems, I ix compatible with the
AL 10, AL 20 anvd AT 30 andio power amplifiers and It
can Le supplied from their associaled power supplies,
‘Theve are twa stereo inputs, one has been designed for nse
with *Ceramic cartriiges while the auxiliary input will
suit most tMagnetic cartriges. Full detai are given ft
the specification table, The four controlx are, from left to
right: Vohaine and onfolf xwitch. balance, hass aml treble.

Size 18%2mm x B4iun x 85mun.

Frequency response
20z 50K Hz(
Bass control- -
£ 12483 at 60H2
Treble contmy- -
+ 1-4hiBat 14KHz
*lhiput 1. Uupedance
1 Meg. ohm
Sensitivity 300mV
Fluput 2. Ympedance
30 K ohtus
sensitivity 4mV

t mateh inte
3dB)y

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Efectronics
Wireless World
Radio Constructor
Electronics Today

Desig

foruw: with the AL50 poweramplifier systenn. thisyuality made unjtincorporate-

no lexs than eight silcon planar transistors. two uf (hese are specially selected low noiae

NPN devices for use in the input stages.
Three switched «terev inputs, and rumble
which alkn bas » STEREO/MONQ switch
bass atul trehle eontrols,

SPECIFICATION
Frequency Response
Harmonic Diatortion
inputa: 1. Tape Head

Bass Centrol !
Treble Control
Filters: Rumble (High P:

Signal/Noise Ratio
{nput overload
Supply
Dimensions

2. Radio, Tuney

3. Magnetic P.1
Allinput voltages are for an output of 250my. Tape and £.U. inpnt-
equallsed to RTA A curve within 4 1dB. from 208z to 20K Hz,

Serateh (Low Pass)

and scrateh Alters are featursa of the PALOe
- volume, balance and continuously variabic

20Hz - 20KHz £ 3L

hetter than 019,

1-26 1V into 50K Q

35 mV into 0K ¥
15 mV into 50K Q

+ 15bB at 20Hz

+ 15dB at 20 KHz

100H2

SKHz

better than - 63dB

— 26UB

+ 30 volts at 20mA
292mm % 82mim X 35mun

ONLY £13:15

8%

ALL PRICES INCLUDE V.A.T.

SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
SPMB0, 1 BMTS0 & 1 PA100 ONLY £25-30 FREE p. & p.

The STEREO 20

‘The ‘8tereo 20° amplifier ix mounted. ready wired and tested

vn 2 one-piece chaswis easuring 20 em x Idenr » 53 cm.
Thig compact unit comex cosuplete with onjoff awlteh
volume control, balance. bass and treble controls,
‘Transforiuer, Power supply and Puwer amps,
Attractively printed front paiel and watch-
ing control knobs. The *Hterco 20° hag been
deslgned to fit into most turntablée plinths
without interfering with the wechanism or.
alternatively, into a separate cabinet.
Output power 20w peak. Input 1 (Cer)
300mV Into IM. Frey. res. 23Hz-25kHz.
Ioput 2 (Aux.) 4V into 30K. Harmonic :
distortion. Bass contrul + 1B at
60Hz typically 0-25°, al | watt. £1 4'4
Treble con. & 14dB at 14k Hz.

Please send all orders direct to war2house and despalch department

P.O. BOX6, WARE - HERTS

Giro No. 388-7006

-PANK

Postage and packing add 11p. Overseas add extra for airma
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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ELECTRON!IC MAINS TIMER

.-.*”v\_‘-.q

A reliable unit
ideal for timing

TRANSFORMERS

suitable for Radios, Tape Recorders, Record
Players, etc. Size 76 » 50 x 140 em Price

£3-95. Post 26p.

AS.P. LTD.

Bathroom{Toilet
Yentisior 3 SAFETY ISOLATING 50 Volts 60 Volts
Cloakroom Prim, 120/240V. Sec. 120/240V. Centre Tap | Prim:- 200-240V. Prim:. 200-240V.
Lighting ete, with screen . Sec:- 19, 25, 83, 40, 50V. Sec:- 24, 30, 40, 48, 60V,
Gives up to 30 vA Ret. Price PEP § smps  Type Price P& P Amps ype Price P& P
ming delay befor« (watty) No. £ £ 05 102 1-80 0-30 124 1-68 038
switching off. 60 149 286 0-38 * 1 126 2-25 0-38
Delay: 1-30 mins 100 150 315 0+52 1 103 2:85 0-38 2 127 3-55 0-42
adjustable. 200 15} 5-30 052 2 104 3-25 0-42 3 125 5-40 0-52
Max Load: 400VA or 1000 watts resistive, | 260 152 7-05 0-65 3 105 4-40 0°52 4 123 8-98 0-67
Ivory Case: 33” x 33" ~ v, Fitting j 350 153 9-40 0-80 4 106 548 0-52 5 40 8-48 0-67
instruetions included. 500 154 13-55 1-00 $ 107 3-65 0-67 6 120 8-20 0-82
Trade Price: £5-80. Post 20p. 1000 156 24-97 1-20 2 . 8 121 11'80 1400
2000 158 4125 x 8 118 11-27 0-97 10 122 15-25 1:00
DIMMER SWITCH 3000 159 6454 L 10 119 1415 .97 12 184 16-43 110
Type CL. LOW VOLTAGE
i Prim:- 200-240V. Sec:- 12 & 24V. MINIATURE AND EQUIPMENT
JIDAimr';xer for Amps Type Price " pap {Prim 240V with screen . )
AR A {1)2; 342‘,5 iqlol 1§00 0.§2 Sec. 1 o ec. 2 Sec.lgllhamsp:c ] §i‘)l"‘ Prz:ec N i f
aeration. 1 0:5 213 1-23 0-02 |3-0-3 — 200 — 238 112 010
Ivory Case: e I e b 000 1000 5 La8 o
ﬁ"xa‘ ’ 6§ 3 70 270 038 1s0e &= 100 — 13 095 010
Fittin 8 4 108 3:00 0-52 |0-9 0-9 330 330 235 1-28 0.10
b w0 5 7 3-55 052 | 0-8-9 0-8-9 500 500 207 1-70 0-22
fncluded, ety 0mrsglsen il 8 N bh oo |Boeas = Bt T+ S & - B 4
Price: £2-80. Post 20p, or £2- . . . =
5;38% per pair, Post ‘Esp. Post 30p. ?;3 ig }ég lg. o 8 gg 3633_20 025 223 fgo gig }33 8%8
POWER UNIT Type P1076 SO A - S 7 B bt PN 00 w0  2op 518 0.8
30 Volts 201901920 200 D 800 291 % 0.5
—12-0-12~ (DfC) 221 1-21 0-30
Prim - 200-240V, Sec:- 12, 1! -15— 0-15-21 1000 1000 206 3-106 0-38
2 15, 20, 24, 507, 0510920 e
wp g e rieTEE bEs @ o4 &0 f@ b
5 b 5 .99 -15- 15~ - .
1 79 1-84 0-38 -
2 4 8 o3 | pPLASTIC CASED SILICON BRIDGE RECTIFIERS o
4 21 3-55 0-52 One Amp Two Amp Four Amp 8ix Amp
5 51 4-40 0-52 50 Volt 25p 50 Volt 85p 100 Volt 585p 50 Volt  85p - o
Pa PR A livie s s B o8I B
Output switched 3, 45, 6, 7-5 9 and 12 Volts | 8 88 8-80 067 olt 25p olt 45p 400 Volt p 200 Volt  80p :
at 5 .:OOn;A I)LC ‘Oper;les ix"om "4(; V. mains, | 10 89 8-36 0:87 600 Voit 30p 400 Volt 50p 600 Volt 75p 400 Volt 90p

| PLEASE ADD 10% FOR V.A.T.| e AR RO R DR

BYRE HOUSE - No.2 UNIT . SIMMONDS RD - WINCHEAP
CANTERBURY - KENT . CTI 3RW Canterbury (0227) 52436

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

SPECIAL OFFER MULLARD ELECTROLYTIC CAPACITORS
071 and 072 Series
s MALL ELECTRO LYTICS s ™ ‘\;V(l’trkingvd Capagitance éllax. Rippte
e No. 5 o
ﬁgk No. Ca1pz;_cny V%lggee Pri:e Ref.No. Capacity Voltage Price 0'71"1533 ° ?g e vde ';aoo 2-‘{;%‘;‘::[ soe 1w S Pl;lsc;
I : .
HB/1A 2uf 150V 2p | HIA 64uF asv Sp o 15822 it an 33 ames 152 14
8/2 2-2u4F 25V 4p | HY/S o« 80uF 16V 4p 072 15752 16 7500 + 7500 10-5 amps 30z EHS
H%A g‘-laFuF 233 :p :;Iﬁ W :xug :g\\; 5p o721513l:; 16 11000 + 11000 13-8 amps 4oz 493
-] 4 4 071 164 25 4700 5 £
Hajaa 4uF 50V 4p |H7s B 1254F 16V s 072 16502 25 5000+ 5000 9.6 ampe aor Erd
8/4 4-TuF 25V 4p | HI/8BA Qf 100uF 35V 6p 072 16752 25 7500+ 7500 12-6 amps 4loz 49p
HB/4A SufF 64V 4p | H7/9 0o 100uF 63V 6p 071 18681 63 680 2-1 amps 1oz 15p
H8/5 SuF 10V 4p | H7joA 125uF 4V 4p
H8/5A Suf 150V 4p | HY7/1D o« 125uF 25V 6p 106 and 107 series
H8/6A 10uF 10V 4p | H7/1DA 160uF 2-5V 3p 106 16223 25 22000 17 amps 100z £3-12
Hg/7 10uF 70V 4p | H7/111 W {eouF 25V 6p 106 17103 40 10000 12 amps Tioz 94p
H8/8 16uF 35v 4p | H7/11A B 1504F 16V 5p 107 10222 100 2200 10 amps 5oz T4p
HB/BA 16uF 16V 4p | HI/13A 2004F 25V %o :
Hs/9 20uF 6V 2p | H7/14 B 2204F 50V 10p Type No. Voltage Capacitance Weight Price
HB/9A 20uF 0V 4p | H7/18A WA 2304F 16V 6p 102 15163 16 16000 8oz 20p
H8/10 22u4F 50V 4p | H7/15 == 2204F 25y 5p 104 90003 33000 160z 30p
HB8/10A 22uF 100V 4p | HT15A  , 220uF a5V 10p 102 16802 25 8000 7oz 25p
HB8/11 25uF 12V 4p | H6/1A * 2504F av 3p 104 90001 45 20000 160z %0p
Ha/11A 24uF 275V 4p | Hej2 - W o50F 25V 3 ;
8/12 32uF 1oV 4p | H5/3A O 320uF 2.5V 3p A further 10% discount on lots of 100 of any one type.
HB/12A 30uF 10V 4p 6/4 < 320uF 10V ap 0
Hgﬂ iA ::%u; gg¥ ;p H6/4A - 330uF 16V Sp Please caiculate the weight of your order and include appropriate postage.
11! P 6/5 330uF 25V 10p
nsth 40uF 16V 4p | He/5A @ 330uF 35V 15p Not over Ordinary Parcels Not over Ordinary Parceis
8/15 4TuF 50V 4p | He/e O aT0uF 25V 19p 13b 16p | 10Ib 37p
H8/15A 40uF 35V 4p | H6/8A Q. 470uF 35V 20p 2lb 21p | 14lb 47p
Th mr o W Bl RN OB B8
A ot o » 6/13A 1000uF 25V 16p 6l 29p | 221b 67p
H7;3A B4uF 25v 4p
H7/4 64uF 15V 4p
UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25p
ALL GOODS PLUS 10% V.A.T.
190 4.4 WATT RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED UNUSED § COMPUTER PANELS
100 CERAMIC $2¢in. x1in. x ‘15 BOARDS 1 MARKED, TESTED CONTAINING MASSES OF
CAPACITORS 50 SQ. INS. “ODD PIECES" TRAN TO S DIODES, TRANSISTORS,
100 DIODES VERO C. :‘ggchél!rsO;SES|5T Rb
POSTAGE 20p | PACK No, 1| POSTAGE 20p |PACK No. 3| POSTAGE 20p [ PACKNo.5|POSTAGE 27p [ PACKNo.7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
100 CERAMIC 100 CERAMIC 1 SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACIT RS 1 TRANSISTORISED (ASSORTED TYPES)
160 POLYSTYRENE LLARD POLYESTER . SIGNAL INJECTOR KIT =
CAPACITORS CAPA RS i
POSTAGE 20p {"PACK No. 2| POSTAGE 20p PACK No.4|POSTAGE 20p | PACK No. 6|POSTAGE 20p PACK No. 8
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electronics
reall
m Mmastered

... practical
... visual
...exciting !

|

no previous knowledge
no unnecessary theory
no “maths”

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now whnch explains our system.

S T
RN :

{l oy v,l} v

G e SRTTE T
a‘-,;', 2, s

) R
x&‘sg\ Wk

1/ BUILD AN
i  OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property..
With it, you will become
familiar with all the
components used in
electronics.

4

2/ READ, DRAW
AND UNDERSTAND s
CIRCUIT DIAGRAMS
L L i
as used currently in the ’1’
various fields of electronics. |

R

R L R G et g

- [3/ CARRY OUT
 |oVER
| @O EXPERIMENTS

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-

ON BASIC ELECTRONIC
CIRCUITS & SEE HOW  ments, simple counter. time delay circuit,
| THEY WORK, mcludmg servicing procedures.

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc,

IS»IW“*

z r.s}« 2

§i
cardh

POST NOW
FRE E or
BROCHURE NAME
or write if you prefer not to cutpage ADDRESS

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do nol employ representatives

BLOCK CAPS
PLEASE w24

special free gift also to all our students
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(YOU AIN'T HEARD
NOTHIN’ YET ! !

. . . until you tune in to stereo
perfection with ‘Varicap’

g i Size approx,
p.e.'f.m. o .
varicap stereo tuner 837 x 23" x 6§”

This elegant and practical stereo tuner features push buiton
'spat-on' tuning with up to five simple pre-set stations (no difficult
tuning dial and drive cord). It's easy ‘no problem’ construction
requires only a few simple setting adjustments with a D.C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and L.F.
circuits, this eliminates the need for the usually difficult circuit
alignment.

All this, coupled with the latest Motorola high efficiency, inte-
grated Circuit ‘phase lock loop' stereo decoder and gutomatic
stereo lamp indicator, ensures perfect stereo reception.

The ‘Varicap’ is, in our opinion, THE most easily constructed
stereo tuner available which will achleve professional results.
The kit comprises Fibre glass P.C. board, elegant siimilne teak
veneer cabinet, brushed aluminium front panel, push buttons,
instructions, in fact everything you need.

We aiso supply any of these kit components as separate items.

Total kit price ONLY £2858 (inclusive of VAT
and postage).

IDEAL FOR USE WITH THE ‘TEXAN',
‘GEMINI' OR ANY OTHER GOOD QUALITY
‘STEREO AMPLIFIER.

PARTS FOR PRACTICAL WIRELESS PROJECTS:

After many requests, Electro Spares are supplying lists of com-
ponents far ALL projects featured in ‘Practical Wireless' from
July 1973 issue onwards. We regret that we cannot supply lists
tor projects published before this date.

All you have to do Is send us a stamped addressed envelope, not
less than 9” x 4”, stating which project Is of interest to you. We
will then forward you an individually priced list of the components
required, there is, of course, no necessity to purchase a full kit,
you may purchase only the parts you require at any one given time.
Woe believe this method of *one source' buying can save you time
and postage—AND THAT MEANS MONEY ! !

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES
ARE NEW, BRANDED PRODUCTS OF REPUTABLE
MANUFACTURERS AND THEREFORE CARRY THE
MAKERS FULL GUARANTEE.

‘P.E.' '‘GEMINI' STEREQO AMPLIFIER

The ‘Gemini’ Is a quality hi-fi stereo amplifier for the home cons-
tructor, featuring a genuine 30 watt R,M.S. per channel output
into 8 ohms. Total harmanic distortion of 0-02% and a frequency
response (-3dB) 20Hz - 100kHz, at all power levets. .
We are continuing to supply components for this fabulous ampli-
fier, which Is now recognised as practically THE ultimate in
High-Fidelity. i

We know no better unit for the home constructor—hundreds have
been supplied throughout the world.

Electro. Spares have ilable a booklet taini full speci-
fication, complete constructional information, wiring diagrams
and fault finding gulde etc. o

The price is 55p + 4p postage, along with which we will send
you our new LOW PRICE LIST. Price list available separately on
receipt of a large S.A.E.

Our new Mail Order department address is sel below. We aim for
quick, efficient service—or why not pay us a call, we make ali
enthusiadts welcome and there are no parking probtems.

ELECT
SPARE

SHEFFIELD S11 8PE
Tel. (0742) 668888

“The Component Centre of the North'

&
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PRACTICAL PAPERBACKS

FROVI ;

FOULSHAM-TAB

Handbook of Semiconductor

Circuits £1-95
All-In-One T.V, Alignment
By J. Shane £1-75
Basic Electronic Circuits
Simplified -
By N. Hibbs

Basic Electronic Course
By N. Crowhurst  £1-83

FET Applications Handbook
By J. Eimbinder £1-85

Basic Electronic Test
Procedures £1-95
By 1. M. Gottlieb

Basic Electricity and
Beginning Electronics

By M. Clifford £1-40
Handbook of IC Circuit

Projects

By ). Ashe

Pictorial Guide to Tape

Selecting and improving
your Hi-Fi System £{-:40
By H. Swearer

4-Channel Stereo From
Source to Sound £1:38
By K. Sessions

japanese Radio, Record and
Tape Player Schematic/
Servicing Manual £1-%0
By Homer L. Davidson

101 T.V. Troubles From
Sympton To Repair £1-40
By A. Margolis

Stereo/Quad Hi-Fi Principles
and Projects £1:35
By K. Sessions

How to Repair Musical
Instrument Amplifiers
By B. Wels £l-

Installing Hi-Fi Systems £1-40
By J. Markell and J. Stanton

New Ways to Diagnose
Electronic Troubles £1-50

Recorder Repairs ~ £1-40 By Jack Darr

By F. H. Belt ] Servicing The Solid-S
Simplified T.V. Trouble Chats T oSG
Diagnosis -88 By H, Davidson

By R o

ruRoberglElGoodman Model Car Racing By Radi

Marine Electronics Handbook Control £1-40
By L. G. Sands £1-35 By G. Siposs

FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH. BUCKS.

. TRANSISTORISED. F.M. tuner head with-A.M. gang, slow -
* motian. drive. 88—108Mcs, ‘with cirCuit-diagram: £2-30p. -

P.C BOARDS (not computer panels) ;
1 off 6 transistors single wave band

1 off 4 transistor audio } :

1 off 3 transistor £1-60 the. three. :

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each,
4 for £1-00. —a, i

All Transistor STEREOGRAM CHASSIS. Medium, Long
and VHF/FM. 3 Watts per channel S/M rating. With cifcuit
service manual. Less tuning scale which can be obtained from
well known British manufacturer . . ; £20. .

. Colour Translator panels, as used on well known British E.V:R.

Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each panel £3:50 each.
X605..14 off. BC148. 2 RCA ca3054(ic). 1 crystal 4-433618MHz.
Z2607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA
ca3045(ic).

Z608..23.0ff BC148. 2 BC158. :

Z612..12 off ME4102. 2 BC251B. 1 BFY50.

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystat
controllgd heterodyne wave-meter covering S500KHz-10MHz
(harmonics up to 30MHz) power required 300V DC 15mA.
12V 0-3A DC. Test equipment for 62T M/RC. £2-50 ‘each.
WIRE-WOUND RESISTORS. Our selection of mixed Ohms
and Watts. 25 for £1-50, 50 for £2:50, parcel.of 1,000 £30-00.

‘CONDENSER-ELECTRET MIC. INSERT incorporating

ZE.T_IsPre,amp 14 volt Supply. Details of connections included

" AUDIO. AMPLIFIER -MODULE" (Mullard: ‘_LP1'1,',73)-A- Output'

data £3-25. g
... ALL.ITEMS.INCLUDE.VAT
‘ Alt items post paid in GREAT BRITAIN !

216 LEAGRAVE ROAD, LUTON, LU3 1D, BEDS.

power, nominal 10 watt. Supply voltage - 24:volt. With reference




MAPLIN ELECTRONIC SUPPLIES

XSAME
DAY
SERSVICE

Model 120 digitally derived from a SINGLE h.f. maste:
Centurion | Hr e e yeots DRl Ok [TnansisTons, oiobes & 1c-
elative tuning

PROJECTS DESERVE A DRIFTS ! + External control allows instant tune-up ﬁggg ggg gg%‘l ig; gﬁgg zg
PROFESSIONAL QUALITY [INSTRU- | iiher musicians. % Outputs will directly drive most | 4 517 170 | MPFLO2 38p | IN914 4p
MENT CASE—4 MODELS types of dividers including the SAJ110. % And each ) 4 pige 47 | oc44 20p | 1N4148 4p
| output can also be used as & direct tone source. v Vari- AD16L2 89p | OCT1 20p | 1N4001 8p
Model 120 all aluminium two part | able DEPTH AND RATE tremulant optional extra. | g7 10p | TIS4s 28p | 1N400: 8ip
construction. Top and sides. blue i % Gold-plated plug-in edge connexion. + Complete | K108 10p | 2N1711 24p | 1N4003 D
hammer fiaigh, frout, rear aud fbre glass board (including tremulant if required) ONLY | g0 10p | 2N2218 95p | 1N4004 74D
bage: white. Others: mild steel e 37In. x 4-5in. + Very low power consumption. BC147 10p | 2N2646 45p | 1N4005 8p
T e S £ EXTREMELY ECONOMICAL | + Sae. pleace | BC148 10p | 9N2905  33p | IN4006  8ip
Top, af' bﬁ’ e R ~ v PRICE. % Ready built, tested | for full technical | BC149 12p | 2N2907 25p | 1N4007 D
R T e e e T and fully guaranteed. details, BC168 13p | 9N29260  10p | WOO5 30p
ablefalutniciim frontpaueliinishedi sibi DMO2T (with tremulanty ONLY BCIEIC  19p | 2N2926Y  10p | WO4 33p

Pimensions in inches, Mode! 320 £14-25. Trade enguiries | BC182L 10p | 2N2926G 10p | 741C 8- pin
1 w " D Price DMO2 (without tremulant) £12-25. welcome. BC204 14p | 2N3053 18p DI 36p

%code 23 6 £1-85 § SAJ110 7-stage frequency divider in ome 14 pin DIL BC205C 14p 2N3°5g 421' 741C 14'1“11
220 8 6 3} $2.65 [ Package. Sine or square wave input allows operation ané ﬁp 211381-1 24p EL 5p
291 8 e 6 £2-80 | from almost any type of master oscillator including the gg%gl 1 et 13 %Y}é7 13,'3 g p}nsoc}{ets.%p
19 £5-00 DMO2 (when 97 notes are available). Square wave BD135 36p | BY164 5y lépin 15p

320 12 8
Chassis for model 320 £1-75 extra

Please send s.a.e. for free illustrated leaflet.

LA]&GE
SMALL

ORGAN BUILDERS

MES announce the very latest development in org:

circuitry.
THE DMO2

13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencies from C8 to C8. Each frequency

an

MAPLIN: Projected site of London's third airport.

outputs may be modified to saw-tooth by the addition
of a few components. BAJ110: £2-83 each OR special
price for pack of 12: £25-00. 8.a.e. please for data sheet.

See our catalogue for our full range of transistors. 74 series
I1.0.’s bridges etc,

CAPACITORS

Sub-miniature

Axial lead electrolytic ~
Mtd V Price Mfd V Price

1 63 8 68 -3 8p

1-563 8p 68 16 6p

2263 8p 68 63 10p

83363 6p 100 4 6p Mid V Price

4763 €p 100 10 8p 470 63 6p
6840 6p 100 25 8p 470 10 10p

6:863 6p 100 40 6 470 25 1%
10 25 6p 100 63 12p 470 40 18p
10 63 6p 150 48-38p 680 63 10p
15 16 6p 180 16 6p 680 16 12p
16 40 8p 150 25 6p 680 25 18p
15 63 6p 150 40 l0p 680 40 22p
22 10 6p 150 63 12p 1000 4 1l0p
22 25 6p 220 4 6p 1000 10 1%
22 63 6p 220 10 6p 1000 16 18p
33 6:36p 220 16 p 1000 25 93p
33 16 6p 220 25 10p 1500 63 12p
33 40 6p 220 40 12p 1500 10 18p
7 4 6p 220 63 18p 1600 16 22p
47 10 8p 330 Gp 2200 63 13p
47 25 6p 330 10 6p 2200 10 o2
47 40 6p 330 16 10p 3800 6:3 20p
47 63 6p 330 63 22 4760 4 282

OMNIUM
GATHERUM
PP3, 6 ete. battery clip dual mia. 9p

P¥1, 9 etc. battery clip separate per pair 8p.

Pair erocodile clips 1 red, 1 black insulated
sleeve. b2y

Solder Multicore 22swg 10 metres 20p
Silicone grease in special dispenser 20ml. 43p
Red neon 240V panel mounting 25p

Yacing Cord Strong rayon cored PVC
26m. 48p

Panel fuse holders 20mm 20p; 13" 30p

Transformers
LT700 min. output transformer Pri. 1 2kQ
8ec. 5 Q) 200mW

Sub-min. Mains Transformer
6-0-6V 100mA

12-0-12V 50mA
Size:Both approx. 30 x 27 x 25mnl

959
95p

Min. Mains Transformer (8ize: 46 x 31 X
38mm) 0-12V 250mA, 0-12V 250mA  £1-85

Mains transformer MTSAT
Pri. 200-220-240V, Sec. 12-15”30-24-30"53%8

Mains Transformer MT206AT
Pri.  200-220-240V, 8ec. 0-153-20V 1A,
0-13-20V 1A . 2310
Also in stock: Wide range of brass and nylon

nuts, bolts and washers + solder tags,
shakeproof washers ete.

PLUGS AND SOCXKETS

WE KNOW YOU NEED
Im!

The MES 1874 Catalogue

is STACKED with dozens

of tempting new lines,

\BRIHMIRG OVER with

clear  fllustrations

and detailed data.

WE’RE WAITING
TO RUSH YOU

A COPY.
You'll be IMPRESSED

DIN Sockety
2 pin

§A 1862 Line socket
for above 18p

DIN PLUGS MAINS RE8 8 way chassis Std. 1" stereo plug with

2pin (1 8at) 8p P360 3 pin 1-5A socket 52p Plastic 6n i BOST, WRER

3 pin 9p chassis plug with Screened 25y CITE. by our BIG

4 pin, 6 pin A line socket. Per PHONO Open mono socket. VALUE digcount vouch-

(180%, & pin B pair 4p I tasti 5 1” 10p; Moulded ers, STAGGERED by our

(240°), 6 pin 10p SA 2190 3 pin 5A 11:133 Ec:::e:e » BP 1mono socket 4” with UNBEATABLE speed of
chassis plug  17p Chaisin e 4]1: break contacts service. Take the first

13p; Moulded stereo
1” with 3
break contacts 18p;
3-5mm. plug plastic

socket

8p; sereened llp;

step towards real service
NOWI 8end ONLY 25p
for our  beantifully
produced catalogue and
leave the rest to us!

D JACK
3 pin, 4 pin, 5 pin McMURDO 8td. &” mono plug
A (180°), § pin B. RPS 8 way chassis Plastic D
(240°), 6 pin  7p plug 38p Bcreened 17p op

en socket 8p.

POTENTIOMETERS

Rotary miniature carbon track 1” spindle

Single gang Lin or
bk, 10k, 25k, 50k, 100k 250k
500k 1M, oM {and 1k Lm) lzp

Dual gang Single gang with DP switch
(Stereo) without 250V 24 Log or Lin 5k to
gwitch Log or Lin 2M as above 28p
5k to 2M as g ‘
above 88p.

PRESETS
Sub-miniature 0-1W
Vert or Horiz
100, 2

KNOBS

Diameter shown in brackets

All 3" shaft. Grub screw fixing

K30/1 K30[3 K30/2 BK12 32mm K30/6 (32mm)
{13mm) (17mm) (13mam) long, black 4lp
24p 22p 26p pointer with
white stripe 8p
F18 (26mm) FI‘Z (33mm)
with number-
ed skirt 2Ip
& MK50 (34mm)

CK4 (36mm)
1%4p

2-5k, 5k, 10k, 25k,
50k, 100k, 250k,
500k, 1M 8p

Wirewound 10% 1'W 3” spindle 10, 50, 100R 84p; 250, 500, 1k, 5k
83p; 10k, 87p; 25k 409, 50k 44

RESISTORS

Carbou Film {W 5% 1Q to 13; 10% 1-2M to 10M EI2 1p
Carbon Film }W 5% 1€ to 100 10% 1-2M to 10M E12 1p
Carbon Film §W 5% 11Q to 910k E12 & E24 1p
Carbon Film 1W 59% 10Q to 10M E12  3p
Metal Oxide }W 2% 10Q to IM E12& E24 4p

Wirewound 2¢W 109% 0-22ohms to 0-47chms E12 10p
‘Wirewound 2§W 5% lohm to 270chms E12 10p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11 13, 186, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades

SWITCHES

Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2t0 6 way,;
3 pole 2 to 4 way; 4 pole 20r 3 way, each 24p,
Maing rotary DPDT 250V 24 20p.

Push-to make Slide
nonh-locking Miniature
12p DPDT $8p

(Sub-mmmture toggie DPDT
F X 12:5 x 14mm excl.
Toggle 250V 1-64  {oggle) 250V SA 81,
} with ON/OFF oggle) P

plate  25p.

Please add 10%
to the final total.

VAT

Post & packing FREE in U.K.

(10p handling charge on orders under 50p.)

Ovrders and enquiries for catajog to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. PHONE SOUTHEND (0702) 44101
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 127, 10” or 7” records
Auto or Manumal. A ligh
quality unit backed by BSR

| relinbility with 12 months'
gusrantee. AC 200/250v.

Size 18} x 1liin.

Above motor board 3

Bolow motor board 2tin.

With STEREO snd MONO XTAL

£6'15 Post 25p,
PORTABLE PLAYER CABINET

Modern design. Size 18” x 15~ x 7" Black rexine £4. so
covered. Silver tront grille. Padded Lid, Chrome

fittings. Motor board cut for BSR deck.

4 TRANSISTOR MONO AMPLIFIER

Powertul 38 watt output. 15 ohm, AC mains operated with
transtormer, 8-Controls, volume, treble, bass and On/Oft
switch with knobs. Resdy made on printed cironit board.
Fused inputs and outputs. Famous make,

Bixe 8in, wide x 4in, deep x Sin, high. £5.95 Post
Suitable 77 x 4” speaker, £1. 25p

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-spsed motor with
separate piok-up arm ftted
LP/78 turnover mono £4 95
| compatible carirldge,

GARRARD DECCA HI FI DEC
Single play Slereo/
Mono Deram
teanscription

head and arm.
Four spseds,
104in. turntable.
Antl-rumble filter.
Bias compennation,
Laboratory motor.

SPECIAL £ I 8 50

PRICE
METAL PLINTH AND PLASTIC COVER

Out out for most Garrard ot B.S.R, £4°95

:!«;n wilA pl;y v;lu: cover in pomlon.

Oovered in black leatheretie, Post 35p

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH--AT SAMB PRICR

dea) for
Disco-Deck

Post
25p

COMPACT PORTABLE STEREO HI-FI

Two full sixe loudspeakers 188 x 10 x 3in. Player
unit clipa to loudumkm making it eztremely compact,
Overall sixe only 18% 10 x Siin. 8 watls por

eantmll 240v
AC wniny

Bargain Price
g“*“‘“' £25 '
‘Welght 131bs. 88p carrisge

Pont 25p. |

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode. Printed Circuit
Bmlga Rectiﬂerl and Double Wound Mains Transiormer,

¢, Oul tp t tag anﬂahla 8or8orl2
0! 15 or18 or 20V d c.

PLEASE STATE VOLTAGE REQUXRED Post
Detzils §.A.E, Size 3¢ x 1% x 1jin, £2.20 20p

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

Ideal tor Mike, Tape P.U., Guitar, etc. Can be used with

Battery 9-12v. or H.T. hne 200-300V. D.C, operation. Size

14 x 13” x #”. Response 25 c.p.s. to 25 Kc/s, 26 db gain,

For use thh valve or transistor equipment. 99 Post
Full instructions supplied. Details S.A.E. P 1lop
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p | 250/26V 14p | 18 +18+18/275v45p

/850 14p | 500/25V 20p | 504+ 50/300V &
8/450V 18p | 1000/25V 35p { 80+100/350V  85p
18/450V  22p | 1000/50V 47p | 824-82/250V  20p
82/500V  50p | B+8/450V  92p | 32482/450V  €0p
25/26V 10p | 8+18/450V -88p | 350-150/326V 55p
50/80V 10p | 18+18/450V 40p 100+ 50+ 60/360V55p
100/25V  10p | 82+32/850V 40p

LOW VOLTAGE ELECTROLYTICS.
4, 5, 8, 16, 25, 80, 50, 100, 200mP 15V 10p.

.1, 2,
600ml’ 18y 15p ; $5V 20p; 8OV

30p.

1000mF 12V 20p ; 25V 86p ; 50V 47p; 100V 70p.
2000mF 8V 25p ; 2BV 42p ; 80V 87p.
2500mF 50V 82p ; 3000m¥ 26V 1‘79
5000mF 8V £5p ; 12V 42p ; 25V 7bp ; BBV 85n ;) " 5OV 85p.
CERAMIC IpF to 0-01mF, 4p s iiver Mios £ to 5O0ODE, s 4p.
PAPER 350V-0-1 4p; 0- 1mF 15p; BmP 150V 15p,
500V-0-001 to 0-05 4p; 01 5p. 0-25 8p; 0-47 25p.
SILVER MICA. Close tolersnce 19 22-500»! 8p; 560-
2, 20(;;! 10p; 2.‘700-& B800pF 20». 8,81 OpF-O 01 mid 30p each,

Q. 40.0" 208p¥-+178pF, 85p
alo mot!on drive 885pF + 888pF -m: NDF l-?,&p!' 80p;
800pF standard 85p; asmall 8-gany

00p]
 BHORT WAVE SINGLE. 10pF, 80p; 25»1‘ HD- S0oF, 58D

JSHORT WAVE SINGLE GANG. Precision Bilver Plated
Oangable Tuning Condensert,

Vslues up to 100pF. each
Seation Couplezs luppllcd FREE with two or more gangy. |

168 x 10 x 8in,
Teak Veneer

£5.50

Post 25p

Idell bnn unit lmr
HI-Fi systemu

NEON PANEL INDICATORS. 250V AU/DC Amblr. 20p.
RESISTO iw..tv..lw.. 7.11),8' 8p. 104 to 10M,
BIGE STARILIFY 3 w. 85, 10 ohms to 8 mez., 10p
Ditto 5%, Pnlmed nluu 0 ohms to 10 meg., 4p.

WIRE-WOUND RESISTORS. § watt, 10 wait, 15 watit,
%0 o%msstarioox 10p sach: 8w 0-5 ohm to 8-2 ohmu 10p,

LATOR 00IL, Vlln type, 85p.
FERRITE ROD 8" x 1" 20p; 6 x §" 20578 X 1”100,
MAINS TRANSFORMERS AL;ros

o 5gll H’l‘lﬂ m-o-mv ) T 90,

sav.ssn."v.ln.orh.h £2-8
$30.0-860 50 mA. $3784s 837 1u. or Bv. BL 4300
800.0.800 v. 180 mA, 6-8 v. 4 0. G183 7. 2 0. 45 96
MINIATURE 500 . 50 mA, 83 v, 188§ %2} x8ia. 709
MIDGET 250 v. 45 1wA., 8 o 9 b x3i 90p
HBATER TR.

yol ANB. 8
GENERAL PDRPOW Low ‘VOLTA |
at 2 amp,, I. 8,8, 12, 16. 18
1 amy., 4, 8, 10, i2 151 ﬁ
2 amp,, 6, B, 10 19 16, 18 EO.I 80 30 40, 48, 60 83-80
Bnmp.. n.‘a. 5 ! 1o.na 20, 24 ao 88, Aoéw.n 0 #8:75

3 and
5-0-6 v. $1-30, DlMo [ lmp ll 50 6-0-0 v. 500 mA 90y,
5 A 75 Is v. 600 mA 86p.

0 w. £6:! 5. 50w, § ow. E16.

for 8 or 19v,, 11 smp, 81:50;
BATTRRY ch;namu Ready bum with Jouds and olips
am!

%nmp. M: i
FULL WAVE BRIDGR OKA mm nmmmm H
8 ot 19v, outputs. 1} amp. 40p; ® amp. 55p; 4 amp. 8ip.

SPECIAL OFFER!
SMITH’S CLOCKWORK
15 AMP TIME SWITCH
0-60 MINUTES

Sigxte pole two-way Burface mouniing
with ﬁxlng1 sorews. Will replace aximng
wall switoh to give light tor mum hom
inngo. nutomm attisburgiar lights atc.
urth on or oft ut lull or intermediate stiin
Fully ineut
tully gusranteed.

Vutistle xnob
kted, Makars laot Lat prios £4:50, ﬁunﬂ new aad
QUR

FRICE £| 65 or £8 m_m. Poit #8p.

BLANK ALUMINIOM OHMSIE. 18 2 w 8iin nides
sxﬂnlsg;axanbs 110 % % &’f x Bip Bbp;

9iu 60ps 18 x 8in 90p; 18 x sm& pj 18 % 10ia 21,
ALUMINIUM BOXES 8 x 8 x 8in, 80p. 4 % 4 % 4in, 70p,
8 x4 x4in80p.9 x4 x 4in.81,12 x 4 x 4in.81:80.
ALUMINIUM PANBLS 18 s,w.g. 8 x 4in 0p; 8 x 8in 1bp3
14 x 3in 18p; 10 x 7in 10p; 1B x 5ln B0p; 12 x 8in 28p}
18 % 8in 289} 14 x Bin B4p; 12 x 1%in 40p; 18 % 10in 50p.
PAXOLIN PANEL 10 % 8in 15p.

1finch DIAMETER WAVECHANGE BWITUHES, 28n.
n o 8-way, or B p. 8-way, or 8 p, 4-way, 25p each.
1 pd 2-wap, or 4 p. B-way, ot 4 p. S-way, 2ip.
TOGGLRE SWITCHES, sp, 18p: dp. 28p; dp. at. 22y,
Sbicaiaiatire. 43, 800; v, 875 3p. db. o,

1010

MAINS ISOLATING TRANSFORMER

Prlmug 0.110.40v, Hesondary O-240v. & ampns. 720
watte. Insulated terminaly, Varnish imptegnated, Fully
sriclossd in steel onss with Axing teet. Oarr.
Funious make, {Valus 418) OUR PRICE
Oani be uted an 800 watd auto transtormers £40-110V,
SET OF 3 MOTORS

EOR COLLARO STUDIO

115 volt TAPE DECK £2-50 Post 50p.

YOLUME CONTROLS | 80 onm Coax 4» 4.
Long lnlndlu. Midgat Sie | BRITISH AERIALITE

_ AERAXIAL-AIR SPAOED
§1 olmp o P MR JOBST | 40°va. 61401 60 . 88,
STRREO L/3 Abp. D.B, 76p.

FRIRGE LOW LOSS Io d
n Y

Hdge 5K. 5.P. 'tnnmm 25p | Ideal 626 and colour,

Witewound controls 11y, diam. 8 watts. 10 obms to 100K
British muede with lohg spindles }in, dls up [TH

HEBLYCAL POY 10k LIK Lis 48, Bng.in

DUAL (ONCERTRIO POT 500k LOG + 5001: LIN D.P,
lwitoh. fnner spindle 8iin: nuhr mndlo Bun. 75ps

EM.L 13} x 8 in.
SPEAKER SALE!
With t twoetcrl
And c:;::over £4 50
watt, State 3 or 8 o
15 ohm. Asillustrated.  Post 25p
With !:nlag tw::ter cone and cersmic
IAENG wal
Bass res. 45-60 ops. £2'75
Flux 10,000 gauss.
State 8 or 8 or 15 ohm. Post 25p
Bookshelf Cabinet
GOODMANS 6%in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magney
Special Cambric cone surround.
Frequency responla 30-12,000 £4
cps. Idesl P.A. Columns,
Hi-Fi Enclogure Systsms. ete,
Snitable cabinet 12 x 8 x & £4-00.
Suitable Tweeter £2-60.
ELAC CONE TWEETER
The moving coil diapbragm gives a good
radiation pattern to the higher frequencies
and a_smooth extension o total response
from 1,000 cps to 18,000 ops. Size By X
84 x 2in. deep. Rating 10 watt, 3 ohm,
Crossover £1.25
Post 20p
GOODMANS
f
8in. WOOFER
8 ohm 12 watt. Deep cons,
Hoavy ceramic magnet. Bam
momnoe 35 opl. Freu\unay
LOUDSPEAXERE P.M, 8 OHMS, 7 x &in, $1-25; 8}in. 81-80;
8 x tn, #175; 10 x @i ln.lln-lln.uﬂb.
m 24in. 98 obm, Rin.; 8in;
95 ohm, 1in. dla,; Sin. dia. '8 x Gin, 16 ohm. £  EACH

; 8x bin

8 ohm, Bhn. zlln aun. Bin. dis. (8 x 4in., B ohm, #1.80).
RICHARD WwiN CONE LOUDSPEARES. Bin,
dinmeter 4W !250 u)m dlamem 5W 88:50; Poit 25p.
18in, dhmater "g9-85: § or § or 18 ohm models.

PEAK) \mn.imaummmm. Samples Largs 8.A
Horn Twe-lm 2.18Ko/u, 8 ohm or 15 ohm 8186,
De Luxe Horn Tweeters 2-18 Kofs, 18W, 15 ohm $3-80,
TWO-WAY 8,000 o.p.s. CGROSBOVERS 8, 8 or 15 obm #bp.

‘ IWO-WAY CROSSOVER NETWORK 3,000 cll e

q‘enny blunaa. Hounced on yml Enn x_4in, wlth
oontrol knod, twester and woofer leads and input £2
terminals, Suitable tor 8 to 8 ohm Impedlnua.

» 0

VALVE OUTPUT TRANSFORMER 28p
MXKET'I‘RANH' RMER HU. metal 100-1 41 95.

B WA ULTI RAT: , 8 and 15 ohm
PUSH-PULL VAL B OUTPUT TRANSFORI*ERE
80 watt .......... 8188 100 watt ........

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-3¢ 4.0, operation aver 250 hrs. doatinuous on BP2 battery,
fully adfustable swing and speed. Idesl displays euohinz
electro magnetiam or tor metronoma; sirohe am, 95p, Post 20p

R.C.S. VALVE AMPLIFIER

2 Stage Triode Pentode valve, 8 watts § ohm output, Voluwe
onfoR and tone conirols AC maine, Complete and toxted,
#4-50, Post 65,

WEYRAD €COILS
MIW 85p.

0, OPTL Gﬁi:.
P50/400-40p. LFDT4.
Printed Oircult 80p, Twin Gung 50,

GOAXIAL PLUG mp. PANEYL SOCKETS 10p, LINE 18p
0UTLET BOXES, SURFACK MOUNTING 25p,

BALANOED TWIN MBBON FEEDER 800 ‘ehims, 8P tli
JAGE BOURRT 8id. opén-oireuit 14p, elowsd cirouit Sdp
ﬂhrumo Lead Hocket 46p. Phnno Plngi 8p. Bhorio Sooket 5
JACK PLUGE Std. Ohrnmu 40p; 8:5aum ﬁhmma 19p. DI
BOCKETS Ohussis S-pin 1011 5 i 10p, DIN SOCUKETS
Lead 3-pin 18p; B-%iﬂ 16p. DIN PLUGS 8«pin un; bpin 26p,
VALVE HOLDERS 8p; CERAMIC 8p; CAKS bb.

BRITISH FM/VHF TUNING HEART

Blli‘to 108 -ﬁoll ?IIMI: made, Tfllol‘l"', Our Price
|—requireR

s budy Mlesrtnin 167 2.6

Conaeotions  supplied  but  some

téchinical exporishos essentlal. Post 20p,

ALL PRIGES INCLUDE VAT  MINIMUM POST AND PACKING 200,

CALLERS WELCOME

RADIO COIVIPONENT

tiustrated Colour Brochure, Radlo Books & Component Lists 10p. Written guarantee,



ALL OUR PRICES INCLUDE V.A.T.

E M WOOFER AND
" »1: TWEETERKIT

THE PAIR. Post 25p.
{Availabla separately,

£5-75 Woofer £4.25; Tweeter

Comprlsmg a ﬁne example of a Woofer
107 x 6in. with a massive Ceramic
Magnet, 440z. Gauss 13,000 lines,
Aluminium Cone cenire fo improve
middle and top response. Alsg the B. BT
Tweeter 3lin. square has a special
lightweight paper core and magnet flux
10,000 lines. Crossover condenser and
tull instruetions supplied.
Impedance Standard 8 ohms

Maximum power 12 watts
Useful Response 25 to 18,000 cps
Bass Resonance 45 ops

SUITABLE ENCLOSURE 20 x.13 X 9in, £9'9o
MODERRK DESIGN. TEAK WOOD FINISH. Post 25p

8in.or 10in. ELAC
Hi-Fl SPEAKER

Dual cone plastwlxed roll sur-
round, Large ceramic magnet,
50-16,000 cps. Bass resonance
gf 105 8 ohm impedance.
n. 10 watts, .
10in. 12 watts’ £3 75

TEAK VENEER HI-FI SPEAKER CABINETS

Fluted Wood Fronts
gxong. ‘;:lx;. 20 x 13 yrgms
or 12in. dia. or 08!
10in, speaker. £9 90
oo 38 g
or 18 x 8in, or ast
8in. epsaker, £5'50 25p
MODEL “B2” ditto. Triangular
corner version.

MODEL “gv. 16 x 8 x gin.
'or 8 x Bin. ost
speaker. £4.40 25p

LOUDSPEAEKER CABINET
‘WADDING 18in. wide, 15p ft.

I50 watt 8 or 15 ohms

BAKER MAJOR 12" £9-90

Past Free
80-14,500 ¢/s. 1%in, double
cone, 'woofer zand tweeter cone
together with a BAKER

M magnet

having a flux density of
14,000 gauss and a total flux
of 145, Maxwells., Bass
resonance 40 c¢/s Rated 20
watts, NOTE: 8 or 8 or
15 ohms must be stated.

Module kit. 380-17,000 cls
with tweeter, crossover, baflle
and instructions.

Please state 3 or 8 or 15 ohms. Post Free

BAKER
“BIG SOUND”
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Uselul responge 80-13,000 cps.
Bass Resonance 55 ops.
GROUP «25” £8'80
12in. 25 watt

|3. 8 or 15 ohma. v

Post Free
GROUP “35”
12in, 85 wait £9.9o
8, 8 or 156 ohms

Post Free

GROUP “50”
15in. 50 watt

8 or 15 ohms.
NEW 127
YERSION

£22-00
£17-60

- Especially designed to provids

BAKER HI-FI SPEAKERS

HIGH G.UALITY - BRITISH MADE

REGENT
12in. I5 watts

An inexpensive unit for ibe
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hl-Fl or Television
receiver,

Bass Resonance 45cps
Flux Density 12,000gauss
TUsetul response 45-13,000cps
3 or 8 or 15 ohm models.

£8-80
DE-LUXE Mk Il

12in |5 watts

full range reproduction at an
economical cost, Suitable for
use with any high fdelity
system, Built-in concentric
tweetfer cone,

Bass Resonance 30cp!
Flux Density 14 OOOgauss
Useful response 25-18 ,000cps
8 or 15 ohms models,

El

SUPERB
12in. 20 watts

A high quality loudspeaker,
its remarkable low come
Tesonance  ensures  clear
of the deepest

Paost
Free

BARGAIN AM TUNER.

’Kedi%mtoW;ve. -
ansistor Superhet

Ferrite aerial, 9 volt, £4 95
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects

to recordings, Will mix
Microphone, records, tape
and tuner with separate
;ontxignil, itnéo single output.

volt battery

operated. £3.95
STEREO VERSION OF ABOVE £5-95.
BARGAIN FM TUNER,
88-108 Me/s Six Transistor,
9 volt. Printed circuit.
Calibrated slide dial tuning,

Walnut Cabinet,  £12.85 | Ts
£8.8

BARGAIN FM TUNER.
As above less cabinet,
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and
bass conirols. 18 volt baitery operated.
THE “INSTAN'T” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
tape recls. A.C. msins 200/250V,
Leaflet S.A.E. 50 Post
20p

Yiin HEATING ELEMENTS

OFFERING 1001 USES for every type of heatinz and

£4.50

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speeck and music. 4 way
mixing, Output 8/15 ohm. a.c. Maing,
Separate treble and bus eon trols,

Guaranteed, Details SAE £4

CALLERS ONLY! DE LUXE 100 WATT
AMPLIFIER CHASSIS

7 valve version, 4 input 10 wide range controls. For mikes,
Discos, Organs, Guitars, etc. 4, 8 & 15 ohm loudspeakers

f matching £69:00.

Q@ MAX CHASSIS CUTTERS

A die, punch and Allen Screw

137 cervrrreinnrrannns £1-70
Key ‘B’ for above 10p
2 .. £225

| —nl;
o<

|':l
ool

ol
EL

Key “E” for above 20p
1” Square, with key
£2:10

F kA

[etoatira

drying applications in the home, garage, g
actory (available in manulacturing guantities). Apprax
size 107 x 81 x in. Operating voltage 200/250V. a.c.
‘1250 watts 2pprox. Printed cirouit element enelosed in
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat. British-made for use in photo-
coplers and print drymg eqmpment

Ideal for hom
for Hesating Pads, Food Wnrmerl, Convector Heateu. efc.
Must be clamped between two sheeis of metal or asbestos,
ete., te make efficient clothes dryers, towel rails—ideal for
airifig cupboards, Ideal for anti-frost device for the garage
—preventing frozen radiators or acting as ofl sump heater,
Use in the greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
beat applications.

ONLY 40p EACH (FOUR FOR £1-50)
ALL POST PAID- Discounts for guantity,

SPECIAL OFFER

100 Ohm 20 watt Rheostat

2%in diam, Ceramic Former. Serew Terminals 1in, diam.
spindle. 95p. Post 25p.

SPECIAL OFFER

8 inch Panel Meter 50 Microamp, unnsuzl scale reguire

recalibrating. £1-75 post 25p.
REVERSIBLE 4 POLE MOTOR
1,400 r.p.m. Reversible 42 Watt,

l:‘ spindle 11” 7]30", size 31”7 X ', £l'95

Ag illustrated, 240v. AC mains, Post 25p

E.M.L 2GRI\;1 MOTOR .

120v, or 240v. A.C, 2,400 rpm 2-pole

70mA, Size 28 x 2} x 2in £I 'oo

Post 25p,

Carr”
£1-00

bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in Iull
range  reprodnction  with
remarkable efficiency in the
upper register. -

Bass Regonance ,  25cps
Flux Density 16, 500gnuu
Usetul reaponse 20-17,000«;»-
8 or 15 ohms models.

£16-50

AUDITORIUM
12in, 25 watts

A Iull range reproducer for
high power, Eleciric Guitars,
public address, multi-speaker
sysiems,  eleciric  organs.
Ideal for Hi-Fi and Disco-

Post
Free

theques.,
Base Resonance 35cps
Flnx Density 185, ,Oﬂogaun

TUsetul responss 25-16 ,000cps
8 or 15 ohms models

£15-40 3=

AUDITORIUM

15in. 35 watts

A high wattage loudspeaker
ol exceptional quality with a
level response to above
8,000 ops. Ydeal for Public
Address, Discotheqnes, Elec-
fronic instruments and the
home,

Bass Resonance 8Gcps
Flux Density 15,000gau3s
Useful responge 20-14,000cps
8 or 15 ohms models.

£2

Hi-Fi Encl “Mzn
erossover data and cnbxc tables

Post
Free

plans, designs,
421: Post Free,

CUSTOMERS FREE CAR PARK

(Exports Remit cash and-extra postage.)

OPEN 9.6. WEDNESDAY 9-1. SATURDAY 9-5.

S PE C 1ALI ST S 337 WHITEHORSE ROAD .

Buses 50, 68, 159. Rail Selhurst

Closed for lunch 1-15—2-30
CROYDON

Telephone 01-684-1665
1011



QUALIFY
TO EARN MORE MONEY

In abetterjob

Exciting new career opportunities! They’'re just waiting to be grasped
—In the ever~growing industries of electronics, radio and television.
And with ICS behind you, you can soon win the qualifications you
need to assure your career success. Win them in your own time, in
your own home, by starting an ICS learn-as-you-earn correspond-
ence course now. You get personal, individual attention from really
expert and experienced tutors. We teach you the theory, we teach
you the practice. Books and components are provided. So is all the
assistance, all the backing you need.

We also have a complete range of courses at the ready for people
keen to score success in other fields. Whatever qualification you're
after, we.can help you get it, whether you're pushing ahead where
you are or switching to something completely new.

Take your first step now towatds a better paid, more assured future.
Send for your FREE Careers Guide today

Take one of these

courses

Society of Engineers Graduateship (Electrical Engineering)
G & G Telecommunications Technicians Certificates

C & G Electrical Installation Work
8 G

&
& G Certificates in Technical Communication Techniques
& G Radio Amateurs i s
MPT General Certificate in Radio Telegraphy
Audio, Radio and TV Engineering & Servicing
Electronic Engineering Mai E ing
Instrumeniation & Control systems
Computer Engineering & Technology ) X
Flectrical Engineering, Installations, Centracting, Appliances
Self-build radio courses

... or take one of these if your future lies in other fields

GCE O and A Level Management, Marketing
Basic foundation for success in  and Business

a thousand and one careers— )

recognised by everybody. Instruction in _the latest proved

All Boards—64 subjects principles and technigues
used in each highly specialised

RFH area.
Bmldmg *Personnel
Tuition for recognised rechnical *Administrative
qualifications in all fields *Works
Architecture *Transport
Builders Quantities Business

Industrial

entry, Joinery
Draughtsmanship Sales

*Quantity Surveyors Marketing

Clerk of Works *Advertising

Heating, Ventilating *Marketing |

;P{xbhc Relations

i i ales

Engineering bl

Theoretical and practical Computers

tuition geared either to *Purchasing

*Book-keeping

*Work Study
Storekeeping

Small Business Owners

professional and technical
examinations or to vocational
(non-exam) courses
Mechanical, Motor. Diesel.

Chemical Fire Service

Welding *Promotion and Institute of
Refrigeration Fire Engineers
Draughtsmanship Police

Garage Management *Entrance and Promotion

* Courses for appropriate professional exams available in addition
- to ICS Diploma courses. :

POST TODAY FOR FREE DETAT[.S W® SESh Gk Sl Wl St s

I your key to a "
brighter better future
| . .

To: Inter 1 Cotr d Schoots, Dept. 232C
Intertext House, Stewarts Road, London, SW8 4UJ.

T — Gy S ey S s el

l NAME . ivtivetnvassaessossnssosetasosestsesossssasansssns
| Address ...o.ioiieen 050D 00000609000060000000
I /X3 Soaoona0000b600a OCcupation ...vvvverecrseannnen 500000

o g weem wem Accredited by the CACC. supmm musmm J

1012

BI-PRE-PAI
AUDIO BARGAINS

STEREQ .. DECODER
£4.8%

incl. P. & P.and V.A. T

Ready buift unit, ready for connection to the I.F, stages of
existing FM Radio or Tuner. A tell take light can be connected.
The Unit is a small printed circuit, no further alignment
necessary.

L.E.D. is recommended as the indicating light. Suitabfe
device available fram us at 364p. Instructions included.

3 wn-M-s-IIEI AMI . :
onl £1 6 Inct. P. & P, and VAT
! Order Code LLC.A. 1

on P.C. Board with all components

ar2 on one board for £2-86

Qr-der Code 1.C.A.1/S

Trese amps. are supplied with a free booklet
1 ificati and easy to

an up, speci
I:1illd projects using the I.C.A1

oW & 10W AMPS

5Wony £1.98
10W ony £2.49

inc. P. & P. and VAT
These matchbox size amplifiers have an exceptionally
good tone arid quality for the price. They are only 247x 13~
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control c¢ircuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More details on
request. Cheapest in the UK. Built and tested.

Now available for 5 & 10WAMPS

Pre-assembled printed circuit boards 2” x 3” available in
stereo only, will fit -15 edge connector.

Stereo Pre-Amp 1 (Pre 1), This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1-21
S_tereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. £1-69
Stereo Tone Contro! (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. £1-21
Instruction leafiet supplied with all units. Post and
packing and VAT included in prices.

L& & _§ N ®B ¥ § —§ ] “
i enclose £.............. foro ool Decoders/..........

SWAmps/.............. SWAmMDS:.............. 10W Amps/
Stereo Pre-Amps 1 .............. Stereo Pre-Amps 2

Name

Dept. D, 222/224 West Road,
Westcliffe-on-Sea, Essex SS0 9DF I
Telephone: Southend (0702) 46344
L a N B & B N N " N ]

Co. Regn Na.820919



.

SUPERSOUND 13 HI-Ft MONO
AMPLIFIER

A cupetb solid
state audio
amplifler. Braud

RECORD PLAYER BARGAINS
Mains models, All brand new in maker’s packing.

LATEST B.8.R. C108/€128 AUTOCHANGER UNITSV

with latest stereo/raono compatible Lartrl»l«'v £7-60 -+
S0p P. & P.

GARRARD SP25 Mk II with heavy precision machined
die cast turntable £10 58, carr, 55y,

New  eolupanents
thruag o Bl
silicon transistors
plus 2 power out-
put trapsistors in
push-pull  Pall
wave  rectifica-
tion. Qutyput
approx. 13 watts
r.ans, into 8 ohin, Frequency response 12Hz--30KHz
& 3db. Fully integrated pre-amplifier stage with ~eparate
Volunie. Bass buost and Treble cut controls. Suaitable for
8-13 ohr i
Sensitivity approx. 40m\V for {ull outpuat. Snpplml ready
built and tested, with kKnobs, escutcheon panel, input and
output plugs. Overall size ‘#" high x 6”7 wide
AC 200/250V.

PRICE £11-60. P. & P. 50p.

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240 v,
Vsing
heavy duty
fally {rola-
ted mains
transform -
er with full
wave recti-
fication
eiving alde-

quate
smothing with negligible bum.
Valve line np:-¥ ~ BCL#6 Triode Pentodes. 1 x EZRO
as rectifier. Two dual potentiometers are provided for
hass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of & vepa-
rate 'Balance’ control fitted at the rear of the chassis,
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channe] (8 watts monuw), into 3 ohm
speakers. Full negative feedback in a carefully calenlated
circuit, allow« high volume levels to be weed with m‘gligible
distortion. Supplied complete with knobe, chassis size
11”w x 4”d. Overall height including valves 3”. Ready
built & tested to a high standard. PRICE £9-94. P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. input.
switched fully smoothed D.C. outputs giving 6v.
Tiv. and Bv. and I2v. at 1 amp ou load.
Fitted insulated output terminals and pilot lamp mduator
Hanuner finish metal case overall size 67 x 8}~ x 23
Suitable for Transistor Radios, Tape Recomers. Amplx

fiers ete. etc. Ready PRICE £5 00 P. &P.35p.

built and tested.

BLACK ANODISED 18g. ALUMINIUM HEAT SINKS.
For TO3. complete with mica’s and hushes, Size 237

3” approx. 28p pair. P. & P. 6p.

Four
and

PRECISION ENGINEERED PLINTHS

Begutifully constructed in heavy gauge *Colorcoat™
plastic coated steel. Rc««mau free. Designed to take
2000, "2025TC, 2500, 3000, 2500. 5100,

Garrard 1025,
5

B. ATb(i ete.
29, A2i ete. Black leatherette finish.
* 34" hizh (approx. 737 high.
smoked acrylie cover).

NOW ONLY £495, P. & P. 10p.

LATEST ACOS GP81/1SC mono comypatible cartridge with
tin “1}]“\ mr LPIFP[’S Universal mounting bracket.

£1

SDN OTONE DTAHC COMPATIBLE 8TEREO CARTRIDGE
TJO stylus Diamond Steren LP and Sapphire 78.

ONLY £2:30 P. & P. 10p. Also available ﬁthul v«\th twin
Diamoml T/O stylus for Stereo LP. £2-8 & P. 15p.
LATEST RONETITE T/0 STEREO I COMPATIBLE
CARTRIDGE for EP/LP/Stereo/7%. £1-68 P. & P. 15p.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP{LP/78 1monc¢ or ctereo records
on mono equipment. Onty £1-50, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK, II
A top quality record player amplifier employing heavy
duty double wound mains transformer, I3CCS3, ELS4.
and rectifier. 8eparate Bass, Trebie and Volvme controls.
Cornplete with output trapsformer matched for 3 ahm
speaker, Size 7in, wide x 3in. deep » 6in. high. Ready
built and tested. PRICE £4-40, P. & P. 50p.

ALRO AVAILABLE wmounted on board with output
transfornier and speaker. PRICE £6-85, P. & P. 60p.

SPECIAL OFFER
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with mast
attractive Tygan-Vynair front. Size 16” high < 1047
wide x 6” deep. Fitted with E.M.I. Cerainic Magnet
13” x 8” bass unit, two H.F, tweeter units and
crassover, Maximum power handling 10 watbs.
Avajlable 3 or 8 or 15 ohmas impedance.

OUR PRICE £9.25 car. 750

Cabinet Available Separately £4-95, Carr. 65p.

Also availabie in & ohms with EMI 137 x 8” bass
spegker with parasitic tweeter £7-15, Carr. 75p.

2%
inciuding r]gld

HARVERSON'S SUPER MONO AMPLIFIER
A super guality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECLS2 triode
ventode valve as audlo amplifier and power output
stage. Impedance 3 ohms. Output approx. 3-5 watts,
VYolunie and tone controls. Chassis size only 7in. wide
X 3in. deep x 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer. £3 .30

HIGH GRADE COPPER LAMINATE BOARDS 8 x 6
& for 55p P. and p. 23p.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v,
Secondary combinations 0-5-10-15-20-25-3D-35- 40—60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0--30+.

2 amps full wave. Bize 3in. Iong * 3%in. wide X 3in. deep
Price £2-3L P. & P, 40p

MAINS TRANSFORMER For transistor power rupplies.
Pri, 200/240v. Sec. 9-0-9 at 500 mA. £1-10. P. & P. 25p.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. £1-.21.P. & P. 26p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1:82. P. & P. 35p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA. For balance or tuning. Approx. size 1”7 x 17 x 3”
deep. Limited number. 88p, P. & P. 12p.

GENERAL PUBRPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. %-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz— 25K Hz. Gain 26dB. Solid encap-
sulation size 12” x 11”7 x 2, Brand new complete
with instractions. Prlce £1- 00 P. &P 15

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
trangistors. ONLY 40p. Post 5p.

3 Ret E; 1 iag for Elect: Engineers and
Designers, cmenng between them transistor character-
isties, diode and transistor equivaients. Many thousands
of up to date European types listed,

Diode Equivalents .. .. oo .. 80p
Transistor Equivalents - a0 aa . 80p
Transistor Characteristics .. oo an . 115
POST FREE

All three together .. .. .. ag .. 2260

REW ISSUE
Thyristor, Triac, Diac ete. encyclopedias 95p, Post Free
& pole 3 way 2 bank low loss Yaxley t¥pe switches 137
sections, Standard spindle, 2 switches 68p + 10p P. & P.

& P. 40p BARGAIN PRICE
LOUDSPEAKER BARGAINS

5in. 3 ohim £1-05, P. & P. 15D, 7 x 4in, 3ohm £1-15, P, & T,
20p. 10 x 8in. 3 or 15 ohm £1-90, P. & P. 30p. EM.T,
§ x bin. 3 ohm with high flux magnet £1-62, P, & P. 20p,
BEALL 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £350, P. & P. 30p.
E.M.I. 13 x 8in. 8, 8 or 15 obm with t\wo inbuilt tweeters
and crossover network £4-85, P. & P. 80p.

E.M.L Ceramic magnet heavy duty twi eeter. Approx. 3%,
Available 3 or 8 or 15 ohms, £1:28 + 20p

BRAND NEW. 12in. 15w. H/D Speakers. 3 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £7-50.
Guitar mexdels:

25w. £7-50, 35w, £9-35, P. & P. 45p,

SPECIAL OFFER!
LIMITED NUMBER OF BRAND
KEW ELAC 10” TWIN CONE
LOUDSPEAKERS

With large ceramic magnet and
o * plasticised cone surround.
R obim mpedance. £270.F. & P. 35p.

Also available specification as above but rize 10”7 x 6
£2-70 and size 8” round £2-680. P, & P. 35p.

LIMITED NUMBER EMI 2}” 8 ohm Tweeters. Mounted
on flat bracket size 2}” wide x 73" long. 70p per pair
plus 15p P, & P.

Ex (igmpmeut but new and tested 70p ver pair plus
15p

12in,

“RA” TWIN CONE LOUDSPEAKER. 10 watts

.peak handling. 8, 8 or 15 ohm £2:45, P, & P. 36p

85 ohm SPEAKERS 3in. only 70p P. & P. 25p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113”7 x 1441” x 147 deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only,
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle, Send $.A.E. for full details. Only £6-56 each.

P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRIGS
app. b4 in, wide. Our price 85p yd. length. P. & P. 1
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSONIC SUPER SOUND
10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED - MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED GIRCUIT
BOARD WITH COMPONENT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amyplifier Kit. Uses 14
trangistors ineluding Silivon Traunsistors in the firet five
stages on each channel resalting in even lower noise,
level with improved sensitivity, Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
wadify to suit magnetic cartridge ~truetions ineladed.
Output stage for any speakers frous 8 10 15 ohms, Compact
design. all parts supplied including sirilled metal work,
high quality ready drilled printed circuit board, smart
brushed anodised aluminjum front panel with matching
knnbs. wire, solder, nuts, bolt=—no extrax to buy.
Simple step by step instructions enable any consiructor
to build an amplifier to be proud of. Brief specification:
Power output: 14 watts r.m.s. per channel into 5 ohms.
Freguency response -+£3dB 12-30.000 Hz Sensitivity:
better than 80mV into 1M Q. Fuill power bandwidth:
+3dB 12-15.000 Hz. Bass boost approx. to £12dB.
Treble cut approx. to —16dB. Negative feedback LR(IB
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8ize 127w. x 8”d. x 2{"h.
Fully detailed 7 page construction manual and parts
tist free with kit or send 18p plur large % AE.
AMPLIFIER KIT 55 P.& P.25p
{Magnetic input comp(menm .33[: e\t)a)
POWER PACK KIT £3-30 P.« P.35p
CABINET o £3-3¢ P. & P. 36p
(Post Free li all umm purchased at same time)

Full after sales service o
Also available ready built and tested £23-10. Post Free.
Note: The above amplifier is sultable for feeding two mono,
sources inlo inpuls (e.g. mike, radio, twin record decks. efe.)
and will then provide mixing and fading facilities for med-
ium powered Hi-Fi Discotheque use, ele.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Ti-¥i reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavv galuge metal
x 47d. x

1Incorporates  BECOR3,
EL84, EZ80 vaives. Heavy
duty, double wound mains
transtormer and oUtput trans-
former matched for 3 ohm

speaker. Separate volunse control and now with improved

wide range tone coutrols giving bass and treble 1ift and

cut. Negative feedback line. Output 4} watts. Front

mounting of controle. Complete \nth knobs, valves, ete.,

wired and tested for only £5-50. P. & P. 4 45p.

HSL “FQUR” AMPLIFIER KIT. Similar in appearance

al.’dsan}?ed cireuitry. Complete set of parts, etc. £4-50.
&

10/14 WATT HLFl a

A stvlishly finished E

monatral amplifier

with an output of | |j

EL84s in push-pull,

Super reproduction

of both nmsic and

gible hum. Separate

inputs for mike and

graia allow records

10 1oliow each other,

Fully shrouded section wound output transformer to

match 3-15 § speaker and 2 indepencent volume controls,

giving good lift and cut. Valve line-up 2 EL84s, ECC83,

EF36 and EZ80 rectifier. S8imple instruction booklet

16p + BAE (Free with partsy All parts sold |epqmtely.

tested £12-10 P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3-30, P. & P. 26p. -

panel can be detached and leads extended for remote
to HA34 ahove but employs entirely different and
AMPLIFIER KIT

14 watts from 2

speech, with negli~

and announcements

and separate base and treble controls are provided
ONLY £8-80 P. & P. 69p. Also available ready built and
muffs. Wireld and fitted with standard stereo }in jack

Open 9-5.30 Monday to
Friday. 9=5 Saturday
Early closing Wed.

A few minutes from Seuth Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
(Dept. PW) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 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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GIRO NO. 331 7056
C.W.Q. only. P. & P. 10p on arders below £5
Discount: £10-10%, £20-15% (except netitems)
Export Order enquiries weicome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT L0EI2 2W KIT: 10

SPECIAL RESISTOR KITS

TOEI2 +W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (CARBON FILM 5%), £3:10 net
10E12 W KIT: 10 of each E|2 value, 10 ohms—I|M, a total of 610 (

25E12 W KIT: 25 of each E|2 value, 10 ohms—IM, a totai of 1525 {CARBON FILM 5%,),
25E12 7 W KIT: 25 of each E|2 vaiue, 10 ohms—IM, a total of 1525 (CARBON FILM 5°/:), £7-35 pet
20E12 W KIT: 20 of each EI2 value, 10 ohms—IM, a total of 122
ISEI2 IW KIT: 15 of each EI2 value, 10 ohms—iM, a total of 915 (METAL FILM 5%,), £8°15 net

CARBON FILM 52’;). i.;%g net
20 net

(METAL FILM 593, £7-50 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-01uF, 0-0154F, 0-0224F, 0-0334F, 0-047uF, 3ip. 0-0684F,
0-luF, 4ip. O-|5uF, 4fp. 0-224F, 54p. 0-33uF, Bp. 0-47uF, 9p. 0-684F, 11p. | 4F,
15p. | -51F, 22p. 2-2uF, 25p. 9

MULLARD POLYESTER CAPACITORS C296 SERIES

400V; 0-001 4, 0-00154F, 0-00224F, 0-00334F, 0-00474F, 2Lp. 0-00684F, 0-01 4F,
0-0I54F, 0-022uF, 0-033uF, 3ip. 0-0474F, 0-068,F, O luF, 44p. 0-154F, 6ip.
0-224F, 81p. 0-33uF, 12p. 0-474F, 14p.

160V: 0-01xF, 0-0154F, 0-022uF, 24p. 0-0474F, 0-0684F, 3ip. 0-1uF, 0-I54F, 44p.
0-224F, 5p. 0-33uF, 6p. 0- 47,F, Thp. 0-684F, | tp. 1F, 24p.

MINIATURE CERAMIC PLATE CAPACITORS

S0V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, |

560, 680, 820, IK, 1KS, 2K2, 3K3, 4K7, 6K8, {F) 0-01, 0-015, 0-022, 0-033, 0047,
24p.each.0- 1,30V, 44p.; 0-1; 100V, 54p.

POLYSTYRENE CAPACITORS 160V 59,

(pP) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700, 4p. 6800, 10,000, 44p. =

f each E12 value. 10 ohms—IM, 2 total of 6|O.(METAL FILM 5%,), £12-65 net

RESISTORS

CF.—High Stab Carbon Film, 5% MF—High Stab’ Metal Film, 5%.

W. Type Range 1.9 10-49 50-99 100-249 250-499 500-999 1000+ Size mm
+ CF 22-IM | 0-8 0-65 0-62 0-55 05 0-45 2:-4x7-5
4 CF 22.2M21 0-8 0-65 0-62 0-55 0.5 45 3-9x105
+ CF 22-1M I 08 065 062 055 05 0-45 5:5x16
+ MF i02M71 09 08 0.7 0-65 065 ¢-6 3x7

+ MF 102M21 0.9 08 0.7 0-85 0-65 0-6 4-2x10-8
I MF 10-loM1-5 125 125 1I-]| | 095 0-88 6:6x13
2 MF 10-I0M3 2.5 2.5 2 1-75 1-75 1-6 8x17'5

For value mixing prices, please refer to our catalogue.
VALUES AVAILABLE—E (2 Series only.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0:25W Vertical or horizontal 6p each 1K, 2K2, 4K7, 10K, etc.

upto IMQ
SUB-MIN 0-05W Vertical, 100 Q t0 220K Q@ 5p each

{price in pence each)

(P.W.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU? %A@
Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

ini i i VEROBOARD ¢.] 0-15 | POTENTIOMETERS
Miniature Mullard Electrolytics 24 x 57 28p 28p { Carbon Track 5K 0 to 2M @, log or lin. Single, 164p Dual Gang 46p. Log Single with switch 26p

[ ouE 3 & ggﬁg .s‘g\)’lg: 21 x 337 2¢ép §9p | Slider Pots. 10K, 100K, 500K. 30mm, 3dp. 45mm, 47p. 60mm, 55p.

. i
22uF 63V 6p  1004F l0v &p | 32X35, Jir 320 [oiobes | rLu ELECTROLYTIC CAPACITORS. Tubular & Larce Cans
3:-3uF 63V 6p  100uF 25V ép | 57 {4 7p 7p | IN400) 64p | DIN 2Pin 120 | (uF/V): 2-2/25, 2-2/63, 4-7/10, 4-7/25, 4-7/63, 22/10, 22/25,
4-0uF 40V 6p  [004F 63V i4p 21 x 57 (Plain) — 14p | IN4002 7ip 3 Pin 13p | 22/63, 5p, 2/10, 10/10, 50710, 100/10, 10/25, 50/25, 10/50, 5tp.
4-7uF 63V 6p  1SOuF 16V 6p | 51 § 33+ (Plain) — 12p | IN4003 9p | 5 Pin 180° I5p f 200/10, 100/25, 50/50, 61p. 5060/10, 200/25, 100/50, 9p. 1000/10,
6:8uF 63V 6p  ISOuF 63V 15p | &350 By — 22p | IN4004 95p | Std.jack 14kp | 500725, 200/50, 1ip. 2000710, 1000/25, 500/50, 161p. |000/50,
8-0uF 40V 6p ' 220uF 6-4Vep | ] * 2E (Plain) 59p 59p | IN4005 12p | 2.5mm Jack I1p [ 39p. 1000/100, 66p, 2000/25, 27p. 250012, 17p. 2500125, 33p.
104F 16V 6p - 220uF 1OV 6p | 72100 TO0 44p 44p { IN4006 i4p | Phono 5ip | 250050, 62p. 3000/50, 72p. 5000,25, 66p. 5600/50, 94p. 7000/50,
JouE 25V 60 220uF 16V B | ol o E 10p 19p | IN914 75 | sockeTs 60p. 25,000/25, 74p_ HI-VOLT: 8/350, 14p. 16/350, 19p. 32/350,
o e @ me gvae | NaL% 132 | BRCEET 10 | 250 sarass o Thoiid S,

15uF 63V 6: 3304F 63v25p | TRANSISTORS %'}\'500 }gn 3 Pin  10p | METALLISED PAPER CAPACI:I'ORS

I6uF 40V 6p  470uF 6-4V9p | ACI27 I6ip BC2I2L i2p | 9n2; a5 | 3 Pin 180° 12p | 250v: 0-05uF, 0-1uF 4ip, 0-25uF, 5ip, 0-5uF, 64p, |uF, 9p.
22uF 25V 6p  4704F 40V20p { ACI28 22p BC213L 12p | 3] (TP | Std. Jack l4fn 500V: 0:0254F,0-054F, 4§§.o«luF. 54p, 0-254F, 64p. 0-5uF, 9p.
22uF 63V 6p 680uF 16V I5p | BCIO7 \ip BC214L 17p BA200 8 2.5mm Jack Vip | 1000V: 0-014F, 10p. 0-022.F, i2p. 0-0474F, 0- [1iF, |6p. 0-224F,
32;4»; 12v 6p 8064 4ovzo g(c:iog :}p 88‘: :gp P { Phono 5ip ] 31p, 0-47uF. 39p.
334F 16V 6p  1000xF 16V 20p 0 4 P | Integrated Screened VVire, Metre 5ip
334F 40V 6p  1000uF 25V 25p | BCi4B 12p OCBI  16p | Cirenice Twin Screened Wire, Metre 10p GUCANTBITIKDBIszsoPkJI(h:IE.IS.
32uF €3V 6p  1500uF 6:4 I5p | BCI49 12p OCI70 23p | ,;A709C  50p | Stereo Screened Wire, Metre 100 [ SEE AL O e
47uF 10V 6p  IS004F 16V25p | BCIBIL 12p TIS43  33p | 4A741C  55p | Connecting Wire, All colours, Metre 2.p ué%morq CORy LASGE
47uf 25V 6p  22004F 10V25p | BCIBIL I2p 2N2926 Ilp #AT23C £1 } Neon Bulb, 90V Wire Ended 5 for 24p QPRO ECTS AND TRADE
47uF 63V 8p 3300uF 6-4 26p | BCI84L 13p 2N3702 Iip 11914 35p | Panel Neon, 240V Red, Amber, Clear 16:ip ) Al 4

- -

Selve your communica-

” tion problemns with this

4-Station Transisior Intercom system (1 master and

3 Subs), in robust plastic csbinets for desk or wall

mounting. Cailftaik/listen {rom Master to Subs and

Subs to Master. Tdeally suitable for Business, Sar-

gery, Schools, Hospital, “Otlice and Home. Operates

on one 9V battery. Onfoff switch. Volume control.

Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 47p

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for inatant two-way, loud and clear communication.
On off switch and volume -control. Price £18-95
P. & P. 60p
1R F

e o .
Same as 4-Btation Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. De-Luxe Modet complete with 66£t. connect-
ing wire. Complete with Battery. P. & P. 35p

Transistor TELEPHONE AMPLIFIER

o

£4.50
Why not boost
business  effi-
ciency with thisincredible De-luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without boiding the handset. A useful office aid, On/
off switch, Volume Control. Complete with Battery.
P. & P. 27p. Full price refunded if not satisfied in
7 days.
WEST LONDON DIRECT SUPPLIES (PW.12)

189 KENSINGTON HIGH STREET, LONDON, W.8.
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AERIAL BOOSTERS—£325
" g s dhsieats> | | Surplus Handbooks
) f‘_ﬁxﬁf_’%fgﬂ?i_ R1155 A to N full manual £2-42
e o LSSy e | | RISALE L £
PCF80, PCF86, PCF805, PCFa08, PCL82, PCL83, B4ORx AtoD ,, % £3-85
PCL84, PCL8S, PFL200. PL36, PL81, PL504, PY33, CR1 00 £3- 85
PY82, PYB00, PY801, 30L15, PC86, PCss, CT38 g ) £2:42
19" UHF/VHF (BBC2) £6-00 13A Scope - .. . £2-42
| Carminge £500 (Gnteatody O *P2e valves: oAy e
100 MIXED RESISTORS—65p 730/4 Ex. ” ,' £2-20
LAY e B Sl B i HRO Ux&Oct.., .. £2-42
1PF to 8200P§ (our choice) 65p. BC221 AF ! i £2-20
BARGAINS PARTS ARS88D or LF. r £2-42
Transistor UHF Tuners—£2-00, 500K-ohms V/C S640 Rx " " £1-10
Brand New Trinsistors 8135, Bot: Bors, | | R107 Rx circuit & notes £1-43
BC135, BCI13, BC117, BC115, BA102," BA129, R209 % ¥ £1-21
All 10p each. 19 Set £2-42
Al prices include V.A.T. p. & p. 10 d " ”
Monl;;';z:‘k"az:ra:tee. S‘A.El.’ t'orpleaﬂ::l.:’.wcr or 31 ng: ”» " ::g?
88 Se - B
ELECTRONIC MAILORDER Ind 103 & P.U. 917 £1-10
. (BURY) LTD. ‘ 52 Rx ’r £1-10
| 62 Bridge St., Ramsbottom, Bury 62 set inc. xtal Cal. £2-42
Lancs. Tel. Rams 3036 BC624/5 s " £1-10
TFi4G6 "y £1-21
Circuits onily TF801a, R3673, R220
CRT26, 1035 Mk 1, 2 or 3, 1049 Mk 3a,
Please mention PCR 2 & 3, ARR-2, APN-8 08S-8, all
PRACTICAI_ 66p ea. Above are Photostat copies.
when replying to 57 Main Road, Sheffield S3 5HL
Advertisements (0742 444278)



C. T. ELECTRONICS

267 AGTON LANE, LONDON
W4 5DG 01-394 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

SEMICONDUCTORS

WAREHOUSE
20-24 BEAUMONT ROAD, W.4.

SURPLUS COMPONENTS, TEST EQUIPMENT, etc, etc.

' THOUSANDS OF BARGAINS
Test Equi t Y% Osclli % Signal Generators +% Counters
Cabinets % Brldges * Meters % Transmmers % Receivers v Power
Supplles % Lab J% Audio Equip
% Video Equipment * Meters % Battery Chargers % Motors % Etc % Etc.

20 TONS OF ELECTRONIC EQUIPMENT

Resistors % Relays * Capacliors * Switches % Transformers J Meters
% P s % C t Panels % Semiconductors J Cable %
Values % Etc. % Etc. % Etc,

Regret no lists available. Personal callers only. Cash and Carry only,

AC107 35p|BCY30  30p|MJ2001 £1-20;0C42 30p T|P36C £4:10/2N2%04 20p
AC125 25pBCY33 30p i MJE340 50p|OC4s 20p | TIP41C 5p |2N2905  25p
AC126 25p | BCY34 30p MJE370  73p;OC45 20p TIP42C £1- 10 2N2906 22p
AC127 25pBCY55 60p|MJE37! 86p|OCT0 15p| TIS50 40p { 2N290 25p
AC128 25p| BCY70 20p|MJES20 59p|OCT1 17p | ZT X107 15p 2N2962 10p
ACI176 25p|BCYT 20p | MJES21  73p|OC72 20p|ZTX300 15p}2N3053 30p
ACY17 25piBCY72  20p|MJE2955£1-95(0C75 25plZTXS500 15p{2N3054  40p
ACY18 25p|BD121 75p | MJE3055 B85p|OCT8 25p{ZTX531  27p|2N3055 s0p
ACY19 25p|BDi23 T5p;MM1613 43p|0OC77 40p | 1N659 Tp|2N3232 &4p
ACY20 25piBD124 0p|{MM1712  60p|[OC81 23p|1N914 8p | 2N3702 10p
ACY3% 50p|BD131 75p|{MPF102 45p|0C82 25p|1N916 8p | 2N3703 10p
ACY21 25p{BD153 75p | MPF103 0Ca3 22 N401 8pi2N3704 10p
AD140 55p | BD15 T5p | (2N5457) 35p|OCe4 25p { 1N4002 9p (2N3705 10p
AD149 65p{BDY11 £1-40| MPF104 0C138 30p | 1N40O3 9p [ 2N3T06 10p
AD161 37p|BDY17 £1:.50](2N5458) 35p{0C140 30p | 1N4004 10p{2N3707 10p
AD16! 37p|BDY19 £1-95! MPF105 oC170 25p { 1N4005 12p|2N3708 10p
ADZ1t £1-50;BF152 20p [ (2N5459) 40p OC174 30p|1N4006  15p|2N3709 10p
AF1 25p | BF194 14p|MPSACS 35p{ QC: S0p | 1N4007 18p 2N3771 £2-70
AF115 25p [BF185 15p,MPSA16 30p|OC201 80p|1N4148 Tp|2N3772 £2-75
AF116 25p | BFX29 30p  MPSA56 35p|0C202 65p | 2N696 25p|2N3773 £2-90
AF117 25p | BFX84 25p| MPSU06 75p| TIP29A  40p|2N697 20p |2N3319 3I5p
AF118 50p [ BFX85 30p{MPSUS6 T0p|TIP30A 58p|2N698 25p{2N 55p
AF172 25p | BF X86 25p|NKT135 35p|TIP31A  62p{2N705 12p|2N3866  85p
ASY28 30p|BFX88 25p|MKT222 25p|TIP32A 74p{2N706A  15p|2N3904 22p
ASZ21 35p BFY10 35p MKT401 25p|TIP33A £1:05|2N708 15p i 2N3905 25
BA102 30p | BFY44 50p ] MKT404 80piTIP34A £1.55|2N930 20p | 2N4058 12p
BA112 60p | BFY50 25p|NKT773  25p|TIP35A £2-05[2N1132 25p [2N4059 12p
BA114 10p |BFYS51 20p|NKT774 25p|TIP36A -35 1 2N1302 18p | 2N4060 120
BA156 15p |BFY5 A5 20p | TIP41A  T5p}2N1303 16p [2N4061 12p
BC107 10p|BFY5 10p{ OA10 20p [ TIP42A  80p|2N1304 20p | 2N4062 12p
BC108 10p|BFYS 60p | OA47 10p | TIP29B  S8p 1305 20p | 2N4126 17p
BC109 10pIBLY10 £3.00{0A70 12p| TIP30B  66p|2N1008 25p | 2N4285 15p
BC147 12p | BSW6 60p(OAT79 12p | TIP31B  70p{2N1307 25p | 2N4287 15p
BC148 12p | BSWE T5p | OAS81 10p|TIP32B  82p|2N1t 25p | 2N4! 15p
BC149 12p|BSY95 12p[OASC 10p | TIP33B £1-12{2N1309 25p | 2N4289 15p
BC157 13p [ C111 40p [OAD 10p | TIP34B £1-60{2N1613 20p | 2N4291 15p
BC15% 13p | C426 30p; 0A200 10p | TIP35B £2-81!2N1711 25p|2N4444 £1-90
C159 13p {BY100 15p | OA202 10p | TIP36B £3-64 2N2147 T0p | 2N48T1 35
BC169C 12p(BY122 65p |QA210 35p | TIP41B  83p|2N2160 55p | 2N4920 60p
BC182 10p | BY126 20p | OA11 35p|TIP42B  98p 2N221 1Bp | 2N5191 850
BC183 10p{BY127 20p|0C19 85p [TIP29C T1p|2N2218 18p [2N5194 £1-10
BC184 10p|BY154 65p | 0C22 50p | TIP30C  78p |2N2219  23p|2NS4ST  3Sp
BC2AH 14p 18100 15p1OC25 S0piTIP31C  85p|2N2222  20p 2N5458 33p
BC213 14p|iS103 20p | QC26 §5p | TIP32C £1-05(2N2222A SIp NB45: 40,
BC214 14p|MJ340 50p}0C28 55p | TIP33C £4-30/2N2308 40361 50
BC238 12p {MJ481 95p OC35 50p | TIP34C £1:90| 2N2646 b | 40362 55p
BC288 12p (MJ2801 £1-20!0C36 €0p | TIP35C £3-20'2N2846 E‘l 50 40250 0p
DIGITAL INTEGRATED CIRCUVTS, gN7491AN 4145 £1-50 [ SNT4176£1-80
N7400  20p | SN7422 48p SN7450  20p 100 4150£3-36 | SN74177£1:00
401 20p | SN7423  A8p [ SN7481  20p N7402 750  SN74151 £1-90 | SN74180£1 88
2 20p|SN7428 48pISN7483 20p 495 75p 4153 £1-35 4181 £7'00
403 20p|SN7437  42p | BN7484  20p|SN7494  80p | SN74154£2.00| SN74182£2-00
N7404 20p|8N7428  %0p|SN7460  20p|SN7408  80p | SN74185£1- 88| SNT4184 £2-48
N7405 20p|EN7430 20p|SN7470  30p 8N7498 £1:-00| SN74156£1.58| SN74186A
N7406 30p|SN7432 42p 8N7472  30p|3N7497 £6:25|SN74157£1.40 £2:40
N2407 30p|8N7433  70p|BN7473  40p|SN74100£2- 4160£2-00| SN74100£1-88
408 20p|SN7437  68p SN7474  4Op|SN74104£1-45| SN74161 1200 SN74161£1.08
400 46 SN7A3E £ |BNTéTe Wb SNTA108S4.A8 BNTe1eRLS 40| SNI4TR 00
7410  20p 7440 208 7418 45p|SNT4107 30 N74163£3-40; SN74103£2-00
Al e e N B0 il 8 BNTHGE 1 it
42 7 g ; 00| SN741 8
T 30DISNTH43 £1.00| SN748e - 57| SNTAI1DEA-90| SNTA1GOEA.00) et oo &l 88
16 aop|SNTAE £2.001 SN7ae8 £4:00|SN7a1a1 08| SNT4i6T £ 25/ SNTH SO EL 50
8N7416  30D|§N7448 £2.00| SNTAB4 80 |SN74122£4-38] SN74170 £4-10| SN
SN7417  80p|SN7447 £1-78] SN7486 “.s 8SN7418329-90| SN74 zacz-go SN7419884:80
SN7420 20p 8N7448 £1:7518N7480 T8/ SNTA141 2100 SN74178 £1.38' SNT410084-60
B‘rvfa(mg SR 8 JRIACS
o 139 SCH0D BA, 4oov o 10D
CRE1/05.,.......... p scaoséA ao A R0 LOWICOET,
& B SE4ED T0A. 00V, BA-25 OB CILLOBCOPES
€ s 49!10A aoov.;.. £1-48
[+ £1.85 Cossor Bolartron
% mao eA mv 8sp | 1035D.B.  CDedst
¢ BIAC e 2850 | 1049 Mk, 3A €B7118.2
GRS 1040 Mkd,  EM)
p 0.8, Wiz
& Solartion  WM3B
ERS16/600 AD35? WM?
€ 108D cDs13.2  wMs
Ielc c“ao Cos23 8.2 WMIs
BNGBEE  Levnsirianes £10 Wi cosad WMis
WMze
BR‘BGE REc“F'!RB -8 All prices and details
BY122 1'5A 40V 409 GisoaL o &1-85 h
BY164 1 AA zoov 57 sesstaraas an applieation, phone
a0 %A 100V aop | MECA000D ... a3 | ot-0e eurs. Inspection
6A 100V 85p 1.403! o etese | welcome—cail at ware.
ZENER DIODES v 128 house.
BZ YGB Se{les 400mW 1-90
3333V, 8% .. 18p
}os w?t“ range ., fgb
att range ..., i
L_l!H_B V.A.T.
TiL 209 W.p.5042  28p Unidss otharwise stated all ﬁl‘|c&! are EXCLUSBIVE
of V.A.T, Please add 10% to all orders. Carrlage!
%J‘F?"g o ordere under £8 + 90, Over £5 post free,

AUDIO ACCESSORY SHOP
17, TURNHAM GREEN, TERRACE,
CHISWICK W4,

VALVE AMPLIFIERS

 £12:50 50 Watt
£24-56 150 Watt

5 Watt
15 Watt ..

30 Watt . 1. £29.50 500 Watt ..

TRANSISTOR AMPLIFIERS
FAL Phase 50W ........ £39:93 | FAL PhasetOOw ...... £69-95

DISCO CONSOLES
FAL DlscoMk2 ...... £82-99 l FAL Power Oisco .... £123-75
(with T0W RMS Amp)

HEAVY DUTY DISCO LIGHTING
LOUDSEEAKERS Sound-lighting module - £7-50
“% SPECIAL OFFER PRICE % 3 channel sound-light

Decca 8in 10 watt HI-FI Oliwheel 8in dia.

speaker, plus matching TSR VD SG waseeesee
twoater £7-50 complete Suitable from motor .
Suiteble 2 way Xover ...... £1-21 Strobe4 Joule
5in. 70W E.M.I. 8 oshm ....E‘IOW Sln egaghbl & ”
ed, Blue, Gn, Ye

SPEAKER CABINETS Trlple flash box .. £16°25
Sultable for any 12in, spoeaker

overed in rexine and vynair,
sue' 18ln x 18in x 8in approx. £9-90
TEAK VENEERED SPEAKER CABINETS
For 8 x 5in speaksr ....... £3-50 ench
For B|m + Twaster £500 asch
For18x8ln_ 1iviees £6:80 oach
For 12In + Tweeter £6'90 each

ALSO: Audie Connecting Laade, Tape. Cassottes,

Stareo Systems,
Mixers, Mi¢. Stands, Speaker Cloth, Turatables, Plymhn.é ! : s

overs, ate., ete,

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS

SO8 AR Pack

3W AMPLIFIER 1 800 Carbon resistors, 1, §, 1, 2 watt

MODULE £2-48. 2 160 Eleotrolytic Gondentsrs

Handbook 10p 3 850 éerunﬂc. Polystyrens, Bilver Mica, etc.,
Condensers

Bolidev 18W Glass B ¢ %ﬂ:nggy:ﬂ?r. Polycarbonate, Paper, ete,,

Audio Amp thick film
Cireult £¥-68.
Handbook 18p.

& 95 Potentiometers, sssorted
8 950 Highestaly, 1%, 2%, 8% reslstors.
7 80 Assorted Tagutrlps

2 11b Assorted nuts, bolls; washers, spacers,

TBA 800 8W Audlo N

1,C. £1-50, Data 10p. ] ?a Aluorted awitches, rotary, lever, migro,
apgle,

10 80 Presst Potantiometers.

ALL COMPONENTS NEW AND UNUSED
£1 4 28p p.p. por pack, £8 for § packs p/free.

UAOH 5W Amplifier
Module £3:75,

TEST EQUIPMENT
TEKTRONIX Type 109 Pulse Benertator oo coviiiiiniiisnins
M B Transter Osciliator, 5408, 100200 MHz ...

srsivsragian

M P Sweep Dsolllator, HO1.886C, 7+11 BHZ ...iiviiiainiin, £120
H P Bwoap Osclllator, 884C, 48 GHz  oviviiiniui coaes R150
MARGON| VHF-SHF Signal Gonerator, TE1088 ..ooovuvinse,. £200
KLYSTON POWER SUPPLIES
Large selection In stosk. £20 sach,
BYE LING Automatic Cycling Oscillator. A.C. 0-1, SHz-BLHz .. &30
MARCONI| TF 1400 Doubls Pulse Benerator vvuvivisieninna,  #88
CIN'TEL 1878 Square Wave and Puise Gonerator ..o K89




Sinclair Project 80
* exciting

only 3" deep x 2’* high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an-inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilied with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegantv hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost

Simple battery record player Z.40 £5-45
+54pV.AT.

Mains powered record 2.40,PZ.5 £10-43

player - +£1.04V.AT.

30W. RMS continuous 2 X 2.40s,Stereo  £30-83

sine wave stereo amp. 80;PZ.6 +£3.08V.AT.

50W (8 Q) RMS continuous 2 X Z.60s, Stereo £3383

sine wave de luxe stereo amp. 80; PZ.8 +£3.38 VAT,

Indoor P.A.- 2.60, PZ.8 £14-93 ’ Mount Project 80 on a bookshelf,
+£1.49 VAT & a loudspeaker, a lampshade base

a false wall with two Q.16 Iqud-
Project 80 FM tuner, decoder, and A.F.U. may he added as required speakers .. . almost anywhetre.



1

new thinkin

Stereo 80 pre-amplifier
and control un:t

@ For P.U., radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has its own separate tone and volume controls operated by
sliders, enabling ideal environmental matching to be obtained. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous overioad margins
are allowed on altinputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size ~-260 x 50 x 20mm (104 x 2 x Zins)

Finish ~ Black with whiteindicators and transparent siiders

Inputs — Magnetic pick-up 3mV RIAA corrected; Ceramic pick-up 300mv

Radio 300mV; Tape 30mV

Signal/noise ratio - 60dL,

Frequencyrange —20Hzto 15KHz 4+ 1dB:10Hzto 25KHz + 3dB

Power requirements — 20 to 35 volts

Qutputs-- 100mV - AB monitoring for tape

Controls — Press button fortape radio and P.U Shiders for volume,

bass (4+ 12dB to — 14dB at 100Hz) treble (+ 11dBto — 12dB at10KHz)

- rer. £11.95 +EL19
Project 80 FM tuner

-and stereo decoder

@ Twin dual varicap tuning: @® Onthe decoder solid
4 pole ceramic filter: state stereo indicating

switchable A.F.C. beacon.
Making the Project 80 F.M. tuner and decoder available separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner is a triumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both, units may be used with other than
Project 80 systems.
TECHNICAL SPECIFICATIONS OF TUNER
Size -85 x 50 x 20mm (3% x 2 x 2ins)
Tuning range —87-5t0 108 MHz
Detector—I.C. balanced coincidencs for good A.M. rejection
Onel.C. equal to 26 transistors
Distortion —0-2% at 1 KHz for 30% modulation
4 pole ceramicfilterin ).F. section
Aerial impedance—75 Qor240-300 Q
Sensitivity — 4 microvolts for 30dB quieting
Qutput ~ 300 mV for 30% modulation
Power requirements — 23 to 33 volts
DECODER
Size—-47 x 50 x 20mm (1% x 2 x %ins)
One 19 transistor 1.C.

Guarantee

if, within 3 months of purchasing any product direct from us, you are
dissatisfied with it, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normal use, we will service it without charge.
For damage arising from mis-use a chargei(typically £1-00) will belmade.

=sirnci=ir-

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ

rap. £11.95 t5L10
repr. £7.45 +3;Z‘}T.

In modular hi-fi

.40 & Z.60 power amplifiers
totally short c:rcwt proof

Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion against short circuiting and risk of damage from mis-use is greatly
reduced.

- ZAOTECHNICAL SPECIFICATIONS

Size - 55 x 80 x 20mm (2% x 3% x 2ins) 9 transistors
input sensitivity - 100mVv

Output—15 watts RMS continuous into 8 Q (35v)
Frequency response — 10Hz — 100KHz + 1dB g
Signal/noise ratio — 64dB

Distortion —at 10 wattsinto 8 Qtessthan0-1%
Powerrequirements — 12 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS

Size—55 x 98 x 156mm (24 x 3% x Zins) 12 transistors

Input sensitivity — 100-250mV

Output— 25 watts RMS continuous into 8 Q (45V).

Distortion — typically (-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio — better than 70d8

Built-1n protection against transient overload and short circuiting
Load impedance — 4 € min: max. safe on open circuit

Z40RRP £65.45 - 054VAT..Z.60RR.P.£6.95+0-69pVAT.

Project 80 actlve filter unlt

Makes a highly desirable part of
any worthwhile system where
inputs may be from record, radio
or tape. As with Stereo 80,
separate controls applied to
each channel make it easier to
obtain ideal stereo balance.

TECHNICAL SPECIFICATIONS
Size—108 x 50 x 20mm (4% x 2 x Zins)
Voltage gain — minus 0-2d8
Frequency response—36Hz 10 22KHz controls minimum
Distortion — at 1 KHz — 0-03% using 30V supply

HF cut off (scratch) — 22KHzto 6-5KHz, 12dB/oct. siope
L.F. cut off {rumble) — 28dB at 20Hz, 9dB/oct. slope

rer. £6.95 10
Power supply units

PZ.8

Stabilised. Re-entrant current limit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V

RR.P, £7-98 + 0-79p V.AT,
Without mains transformer

@ For scratch and
rumble control

@ Transistorised
active circuitry

PZ.5 30V unstabilised PZ.6 35V. stabilised
R.R.P.£4-88 + 0-49pV.AT. R.R.P.£7-98 + 0-79pV.AT.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid _____ -

for which 1 enclose Cash/Cheque for £ including V.AT.
Name

Address




Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 10p per word (minimum 12 words), box number 20p
extra. Semi-displayed setting £8-00 per single column inch. All cheques, postal orders, .etc., to be made
payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-

vertisement Manager, PRACTICAL WIRELESS, IPC Ma

Street, London, EC4A 4AD for insertion in the next available issue.

gazines Ltd. Fleetway House, Farringdon

Situations Vaeant

GOMPUTER ENGINEERING

We require additional Electronic and Electro-
Mechanical Engineers, to be involved in the
maintenance of medium to large scale digital
computing systems.

Training programmes will be arranged for
successful applicants, 21 years of age and over,

who have a good technical background to ONC/
HNC level, City and Guilds or Radio/Radar

experience in the Forces,

After training, and in appropriate circumstances,
shift allowances will enhance the competitive
basic salary, as will our twice yearly bonus.

life insurance.

“form to —

A contributory pension plan inciudes generous

Opportunities also exist for more junior trainees
aged 18 and over who should have a good
standard of education, an aptitude for, and an
interest in, mechanics, electronics and computers.

Please write quoting ref. P.W. for an application

E. J. Young, NCR, 1000 North Circular Road,
London NW2 7TL

PLAN Your FuTuRe with [V]Ie3I-] I

--------------J

WORK IN CENTRAL AMERICA

Radio Technician needed for Guatemala,
Radio Engineer needed for Honduras. ™
Work with the British Volunteer Pro-
gramme.

Information: Fran Chadwick, CHR Overseas
Volunteers, 41 Holland Park, London, W.II.

BAINES High Frequency Aerials

Postage paid on aerials infand.

Parabeam UHF Aerials: PBMS £2-40, PBM12
£3-35, PBM18 £4-30,

Muitibeam UHF Aerials: MEM18 £3-24, MBM30
£4-40, MBM46 £5-90, MBM70 £12-10.

Stereobeam VHF/FM Aerials: SBM2 £2-95,
SBM3 £4-40, SBM4 £4-80, SBM6 £7-25, 300/75
Balun £1-60, RZ100 Alignment Bearing £7-60,
Rotators £25-52

A

Aerials

GENUINE FULL SIZE
18 element TV aerial_z2 sect

as used by leading & Colour
TV companles Perfect Pictures.

Save £fs. Wesupply
this genuine UH.E,
- £ F aerial far only £2.20, can
" 18 fitted gutside o Inside.
ks Quality made technizally

advanced design. Precision
* gridrefiector eliminates ghosting.
Comgplete with clamp, instructions
advice. Money Back Refund.
Wall/Caravan Bracket 25p. Low Loss

with order maps & channel reference

23 of all Radw & TV Transmiters.
SEND DiRECT TQ DEPT. PWIO

19 Mansfisid Rd. Nottingham,

F.M./VHF. Stereo Radio Aerials.
Belling-Lee. 10ft type £1. Roof type
£2. Post 25p. 90 Ewhurst Road, Craw-
ley, 23885. Sussex. .

1018

lifiers : Masthead with Power supply £8-25,
Setback battery £4-00.

Accessories: Large SAE, Co-ax 4p and 8p/m.

11 Dale Cres,, Tupton, Chesterfield $42 6DR
Telephone 863755

Ladders

LADDERS ‘Special Offer’, Unvarnished
triples. 9ft 7in closed—24ft Tin ex-
tended. £18-70 delivered. Home Sales
Ladder _Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
sire. Tel: 0952-586644.

Serviee Sheets

SERVICE SHEETS, Radio, TV etcg,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St, Leonards,
Sussex. Telephone Hastings 29066.

Service Sheets

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V.,, RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH
** PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS ™
Otherwise cannot be attended to
{Uncrossed P.O.’s please, ariginal
returned if service sheets not available.)

PLEASE NOTE
We operate a '‘by return of post" service. Any
claims for non-delivery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number aliernative.
Free TV fault tracing chart or TV fist on
request with order.
Mail order or phone 01-458 4882

Educational

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.



TELEVISION

TRAINING

16 MONTHS' full-time practical and
theoretical training course in Radio
and TV Servicing (Mono and Colour)
for beginners,

13 WEEKS' full-time Colour TV
Servicing course (including Mono
revision) for men with a good elec-
tronics background.

Next session commences on April
16th.

Prospectus from: London Elec-
tronics College, Department A2,
20 Penywern Road, London
SW5 9SU. Tel. 01-373 8721.

CITY & GUILDS
EXAMINATIONS

Make sure you succeed with an ICS home study
course for C & G _Electrical Installations, Tele-

icati hni and Radio Ama-
teurs. Free details from: International Correspon-
dence Schools, Dept. 732C, Intertext House,
London, SW8 4UJ.

COLOUR
TV SERVICING

Make the most of the current boom, Learn the
techniques of serviclng Colour & Mono TV sets
through new home study courses, approved by
leading manufacturers. Also radio and audio
courses. Free details from: International Corres-
pondence Schools, Dept. 732C2, Intertext House,
London, SW38 4UJ. .

WORLD RADIO TV HANDBOOK 1974,
£3-15! How to Listen to the World,
£2:00! Postage and VAT _included!
David McGarva, PO Box 114, Edin-
burgh EH1 1HP.

Technical Books =

RadiotElectronics

Handbook of Tested Transistor Circuits. .. .. ..., £0-40

Radio Servicing for Amateurs. .. ... £0-20
Practical Radio Inside Out. . ....... £0-40
Coil Design and Construction Manual. . ... . £0-30
Boys Bk of Crystal Sets and Simple Circuits. . £0-18
Transistor Circuits Manual No. 1. ......... £0-15
Transistor Circuits Manual No. 2, .. .£0-15

Transistor Circuits Manuat No. 4. ... ... ....... £0-15
Transis Circuits for Radio Controfled Models. .
Rad & Electr Colour Codes and Data Chart. . .
Handbk of Transistor Equiv.and Substitutes,

Hi Fi, PA & Disco Amplifier Design Hndbk. . £0-75
High Fidelity Loudspeaker Enclosures. . . . . £0-40
Transistor Test Equip,and Servicing Manual. £0-26

Handbook of Simple Transistor Circuits .. ..
Modern Transistor Circuits for Beginners. .
Sound and Loudspeaker Manual.......

Practical Car Radio Handbook boo
Radio TV and Industriai Tube & Valve Equiv. . ...£0-40

Television Servicing Vol.No. 1. ot . £0-85
Television Servicing Vol. No. 2. . £0-85
Television Servicing Vol. No. 3. . £0-80
Television Servicing Vol. No. 4 £0-85

Using an Qscilloscope. .. .....
Servicing Transistor Radio Recsiver:
Television Timebase Circuits. .
Getting Started with Transistor

NEW TITLES NOW AVAILABLE
Manual of Electronic Circuits for the Home. . .. .. £0-50
Modern Crystal Set Circuits for Beginners. . . ..£0-35
Electronic Novelties for the Motorist. . .. .. . £0-50
2nd Book of Transistor Equiv.& Substitutes. .£0-95
Handbook of Electronic Musical Novelties. . . . £0-50
Transistorised Novelties for Hi Fi Enthusiast, .. ...£0-35
Fault Location Exercises in Rad.& TV Vol 1. .. .. £080
Fault Location Exercises in Rad.& TV VoL.2. .. .. £1-36
Colour TV Picture Faults. . . .covvienaaann e £2-50
99 Ways to improve your Sh.Wave Listening. .. .. £1.80
Semi-conductors from A—Z. .. ... il e £1-50
Modern Electronic Troubleshooting. ...... £1-30
104 Ham Rad.Proj. for Novice & Technician, £1-25
How 10 Soive Solid State Circuit Troubles. . .. £1-75

Integrated Circuits Equiv. & Substitutes Hbk. .. .. '.EO-GO

PLEASE ADD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send t0:

RADIO BOOK SERVICE
40 Elwill Way, Beckenham BR3 2RZ

 TECHNICAL
TRAINING

Get the qualiflcations you need to succeed.
Home study courses in Electronics and Electrical
Engineering, Maintenance, Radio, TV, Audio,
Computer Engi ing & Progr i Also self
buiid radio kits. Free details from: international
Correspondence Schools, Dept. 732C3, Intertext
House, London, SW8 4Ud.

Books and Publications

DIRECT FROM MANUFACTURER—a
comprehensive catalogue of UHF &
VHF/FM  aerials, fixing brackets,
chimney lashings, clamps, rmasts, am-
plifiers, cable, etc., for the D.LY
enthusiast. Complete with useful in-
stallation hints. Send SS stamp to
CLAYDEW ENTERPRISES (PW), 261
Hardess Street, London S.E.24.

“SHORTWAVE VOICES OF THE
WORLD,” £1-70, postage and VAT llp.
“SWL _ Address Book,” £1-55+11p.
“Confidential Frequency List,” £1-70+
11p. “Guide to International Medium
‘Wave Broadcasts,” 20p +4p. Books and
full details from any bookshoyp, or in
difficulty write to: David McGarva, PO
Box 114, Edinburgh EH1 1HP.

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),
367 Kensington Street, Bradford 8,
Yorkshire.’

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. TON’S, 55 Worcester
Street, Wolverhampton,

EARLY WIRELESS LITERATURE
before 1934. Johnson Raffles, Haver-
breaks, Lancaster. Telephone 67770
evenings.

1PARNDON HALL . HAMSTEL ROAD

SEEN MY CAT? 5,000 itemns. Mechani-
cal & FElectrical Gear, and materials.
S.AE. K. 'R. WHISTON, Dept. PW,
NEW MILLS, Stockport,

MORSE MADE EASY!!

FACT NOT FICTION. 1if you start RIGHT you wili be
reading amateur and commercial Morse within a month
{normal progress to be espected;.

Using scientifically prepared  3-specd  vreurds you
nitoruntically learn to recognise the eode RUYTHM
without translating- Yau can’t help it, it’s as easy ss
learning a tune. 18 W.P.M, in 3 weeks guoaranteed.

Beginuer's Sectlon only £8-30, Courplefe Conese £4-50
PP ete. plus 109,

{Qverseas £1 00 extra) detaPsonly, 4p stamp. 01-660 2896
G3HSC (Box 11), 45 GREEN LANE, PURLEY, SURREY

A BONANZA FOR CONSTRUCTORS--
Ex GPO Surplus. Bumper boards in-
cluding transistors, reed relays, pot
cores (our selection) from unused
slightly damaged units. Long leads,
mostly re-usable. £1-00 each (inc.
p.&p.). Low-volt transformers, Pri.
240v Sec. 28v, 24v & 10v. £1-50 ea (inc.
p.&p.) (ex GPO unused). 4-core cords
—curly approx. 5ft, straight approx.
7ft. 20p ea (inc. p.&p.). Send S.A.E.
for complete list many items——selec-
tion varies every month. Money back
guarantee. V.A.T. inclusive. B. B.
gu%pli'gs, 30, Ellerdale Street, London

PRACTICAL WIRELESS. Vol 36-Vol
48, except June 1960, Sept 1961. Offers.
Practical Electronics Vol 1-Vol 8,
No. 8. Box No. 109.

P. W, 6/71-4/73; £3-75; P. E. 4/71-10/72:
£3-25; S.A.E. Neilson, Union, Teviot
Row, Edinburgh.

NEWNES RADIO & TV_ SERVICING,
early and some later volumes. S.A.E.
for price list, Markonics, 327 Tildesley
Road, London S.W.la.

Receivers and Components

GUARANTEED SEMICONDUCTORS
FAST SERVICE . LOW PRICES
——
AC107  18p | 2N706  10p ; ZENER DIODES

ACI26  13p { 2NS30 400mW 5%
ACIZ7  13p | 2N113) ggp 3:3 to 33 volts

AC128 13p § 2N1132 p | 10p each
BC1OT gp | 2N1711 20p | ! watt 5%,
BC108 §p | 2N2904  18p | 6-8 to 200 volts

AFil4 14p | 2N2904x 23p | 20p each
AF115  14p | 2N2805  23p
AFLS  1dp | 2N3053 ég:
AF117 p | 2N3054
BOY70  15p | 2N3055  3sp | RECTIFIERS
BCY71  20p |9N3702  9p | P.LV.1 AMP
16p { 2N3703  Op | 50 INAOOL 4ip
BFX84 24p | 2N3704  9p | 100 IN4002 4ip
200 IN4008 5p
400 IN4004 6p
600 IN4005  7p
800 IN4006 8p
9N3708  9p | 1000 IN4007 9p

CASH W.O. PLUS P.P. I0p TO
ROSLESS SERVICES

HARLOW . ESSEX

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W,, capacitors
various, transistors, diodes, trimmers,
potentiometers etc. Send £1+10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

For Sale

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Lid., 236 Sandy-
combe Rd., Richmond, Surrey, TW9
2EQ. 01-948 3702.

"PRANSISTOR AMPLIFIERS 50p Vol/

Tone Pre-Amps 30p. LW-MW Mixer-
osc panels 50p all with circuits. Record
player cabinets £3. Radio cabinets,

suitable ext speakers, colours
blue, brown, yellow. &0p Mains
droppers 76 + 6602 + 660+

250 + 240 + 260 30p. Archer, 9 Pine
Grove, Maidstone, Kent.
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PRECISION
POLYCARBONATE CAPACITORS
Close tolerance. High stability. Extremely
low leakage. All 63v D.C. Plus or minus
1% _tolerance: 0-47uF—56p; 1|-0uF—66p;
2-24F—80p; 4-TuF—£1-30; 6-8uF—£) -64;
10-OuF—£2-00; I5uF—£2-75. Also available
+2% and + 5%, ex. Stock.

TANTALUM

TREASURE TRACER
MI{ Iil Matal Locator

| e Varicne tuning
@ Britain's best seliing matal
locator kit

TEXAN AMPLIFIER

BEAD CAPACITORS—
Values available: 0-1, 0-22, 0-47, 1-0, 2-2, Pack T Weighs oniy 220z,
4-7, 6-8uF at 15v/25v or 35v; 10-0uF at 16/20v 1. Resistors -80 p.p. 15p Speaker and earphone operation
or 25v; 15-0uF at 10/16v or 20v; 22-0uF at 2 C it £2-90 Knocks down to only 17in.
§/10v or 16v; 33-0u4F at 6V or 10v: 47-04F at - wapacitors » 15p Prebullt search coil assembly
3vor é’v: 100F ac 3v. . “ 4. Sundries 2-50 ,, 15p Xlinistry appBrgvce;! dzslagé\cz s
M N N H . § seen on ant

PRANSIT e 2T 30 0% 10s; 3. Switches 100, 15 ® You only need soldering iron,
All at 9p each; 6 for 51p; 12 for 96p. May be 6. Potentiometers 145 ,, 15p screwdriver, pliers and snips
;%ixed fﬁr:;r;ati:yﬁ-i:e. ?\C}\?IzbanddBczn adz 7. Semi Conductors 8-25 ,, 15p ® Five transistor clrcuit

p each; at 30p each. rand new an . . e
marked. Full spec. devices. 8. Tr_ansforn_1er i 595 , 25 Send s.a.e. for leaflet
:?Pﬂ'}‘mm?l?p?ﬁi' ;Nsmi‘sg ‘ea:l‘\;se f?: 19. (P:nnted Circuit 2:00 ,, 15p

P: sy D& CERICI b G 0. Chassis T 3-00 25p
for 90p; 1S44, 5p each; || for 50p; 24 for £1, "
XH br:ncli-aevv‘ angTarEked. o :?a.CFI;)OInt panel 1’5: " :SP

PRICE—400 m enors, . ‘Cables . 5p

Values available 4-7, 56,68, 75, 8-2,9+1, 10, 11 . Lo
(2, 13-5, 15V, Tal. ' 5% at'5 mA. ANl new and 13. Teak Case 27, 30p
marked. Price Tp each; 6 for 39p; 14 for 84p. VAT EXTRA

Scpecial offer & off each voltage (66 zeners;

365,

RESISTORS. Carbon film 5%, §W 2c40°C 1W
at 70°C, Range from 2-20) to 2:2MQ In El2
series, i.0. 10, 12, |5, 18,22, 27, 33, 39, 47, 56,
68, 82 and their decades, High stability, low
noisa, All at Ip each; 8p for 10 of any one
value; 70p for 100 of any one value. Special
_pack—10 of each value 2:2Q to 2-2MQ (730
resistors) £€5.

440v  A.C. CAPACITORS: 0 IuF, size

TELERADIO ELECTRONICS,
325 FORE ST., LONDON, N.9.
Tel, 01-807 3719

L

“Globe-King”
V.H.F. & SHORT WAVE KITS
Precision standard, low cost valve and
] transistor Kits 10-350 m. V.H.F. 80-180
Nin. ‘*Basy-Build" diagr?ms ?ind stm-
( C 3, 0 lul i i i piified instruetions. For free literature
Iiin x 4in—40p; 0-254F (13" x 3")—55p; mc'.Udmg the Quadraph_omc SyStem I send S.A.E. to sole manufacturers. .
0°47 and g~5r:n&(|:"‘§)%")“—6|65n: 1-04F 2" x 3} as in Practical Electronics. (Overseas: Int. Reply Coupon)
——85p; 2-0uF (2" x 1")—£1-15, Q 3
SILICON PLASTIC RECTIFIERS 1-5 amp. - 1 JOHNSONS (RADIO) Est. 1943
Brand new wire-ended DO27. 100 PLV. at : Shaw S5t, Worcester, WRI 3QQ
Tp each; 4 for 26p. 400 PIV at 8p each; 4 for 30p; l Tel. 24864 A JOHN BANNER CO.
800 PIV at {Ip each; 4 for 42p. N GO S R SO WU T S S M W
7p Post and Packing on all orders below £5-00,
Export erders-—please add cost of air/sea mail.
PLEASE ADD 10%, V.A.T.
TO ALL ORDERS

Send 4p for catalogue of Hi Fi Kits

MANUFACTURERS Surplus com-
-ponents. Mixed packs all post free.
BResistors 20p. Capacitors 60p. Discs
4d(')p"t Hardwazie 25p. It‘elays2 oGOp.FFoqr
L.E.D.’s, disc capacitors, electrolytics ete. 1git magnetic counters . erric
Wholesaledpri:e I?sts available to Ybona fide Chloride LB 52p. Samples and lists
companies. - 20p stamps. Derwent Radio, Scar-
MARCO TRADING borough.
Dept. W2, The Maltin<s, Station Road,

WEM, Salop.
Tel: NANTWICH (Cheshira) 6329t.

Send S.A.E. for lists of other ex-stock items,

ANGLIA
TRANSFORMERS

SUB MINIATURE MAINS
Primary 0-240 V 50/60 Hz

3 V Type. Output 3-0-3 V rms. 200 mA
8 V Type. Output 9-0-9 V rms. 70 mA
12 V Type. Output 12-0-12 V rms. 50 mA
20 V Type. Output 20-0-20 V rms. 30 mA
E.S. Screen. Clamp Construction.
Size 28mm x 27 x 21H. F.C. 35 x 4 BA
£1-05 each inc. UK. P & P.

MINIATURE MAINS

Primary 0-240 V 50/60 Hz
6 V Type. Output 0-6, 0-6 V. 6 VA
9V Type, Output0-9,0-9 V.6 VA
12 V Type. Output 0-12, 0-12 V. 6 VA
20 V Type. Qutput 0-20, 0-20 V. 6 VA
Two Separate Secondaries
E.S. Screen. Clamp Construction.
Size 46mm x 31 x 38H.F.C. 535 x4 BA,
£1-10 cach inc. UK. P & P

ELEVEN BAND RADIO., SW 14,
Marine, LW. MW. FM. PSB (76-86).
| Aircraft (108-136). PSB (148-174). Batt/
[ Mains. BFO. Fine Tune, Squelch. Out-
mmpf";r liste put 1-3W. £58. SAE full lists, multi
R.D.1 Ltd band radios, also Grundig Bargains,
il - Satellit, 12 band, £118. Langtons Radio,
Chilton Works, High Street, ROCESTER, Staffs. 088-
Garden Rd., 923 388.

Richmond,

Surrey,

TW9 4NS

For valve and
transistorized re-
corders from £2 ea.

- NEW MODEL V.H.F. KIT MK2
Our latest kit. ImxI)roved design and’ performance

plus extra stage, 1

xmat mobile, radlo 2, 3, 4, etc., this novel
ImlI,e aetbwilLl ﬁltv’e you endleln l'g:urs ofdglb;%:ur‘e
and can be bulit in one evening. Powers voit

COMPONENTS by battery, complete with easy to foliow instructlon

and built in jack socket for use with earphones or

BRAND NEW
return. -Electrolytics 16V, 25V, 50V—

0-47, 1, 2-2, 4-7, 10mfds.—4p. 22, 47— amplifier. . Plus VAT 10%.
4 p. (50V—5p.) 100—5 p. (50V—T7p.) Only £3:50 +p.&p 15p U.K. only.
220 — 6p. (50V —9p.). Subminiature 1llustrated catal of selected kits and com-

ANGLIA CONTROLS LTD

ponents, 20p inc. VAT, P&P free. GRANGE ROAD TONGHAM

head-type tantalums 0-1/35V, 0-22/35V,

0-47/35V, 1/35V, 2-2/35V, 4-7/35V, ALL PRICES PLUS 10% VAT

10/16V—Bp. Mylar Film  100V—0-001" et FARNHAM . SURREY
0-002, 0-005, 0-01, 0-02—2p. 0-04, 0-05— 12, Burrs Way,

3p. 0-068, 0:1—3!,p. Polystyrene 63V. Corringham,

E12 series 10 pf.—1,000 pf.—2p. 1,200 EanTord Retiopes

pf.——10,000 pf.—3p. Miniature Highstab ssex.

resistors, 5%, E.12 series—Carbon Film Miscellaneous

3W O 10—10MQ  (10% over 1 Meg.)
Metal Film 1, W 1002—2-2MQ and 1W.
270—10MQ all 3, p each. Postage 8p.
The C.R. Supply Co., 127 Chesterfield
Rd., Sheffield S8.

STABILISED 6, 7°5 & 9V from 12V BATTERY
= B {n-Car Entertainment
© and many other uses,
Battery operated cas-
sette recorders, radios
etc., bpaweradb by 12v
car battery by means

AUTO ADAPTOR  of ingenious electronic

5-N-CHANNEL FETs 3819E—£1
Full specification devices completa with data and
clrcult detalls for bullding voitmeter, timer, ohm-
meter, etc.
Sand 10p for full YIst of fleid effect transistors and

DESOLDERWICK

SOLDER-ABSORBING WICK
Approx. | cm. completely desolders a
P.C.B. joint. Use with any 20-40W soldering
iron. 30 cm. Pack 26p inc, PP, etc.
Multipack. Four lengths of wick in various

other top quafiily transistors avallabie at bargain
prices.
REDHAWK SALES LIMITED

45 Station Road, Gerrards Cross, Bucks.
Mail Order only

adaptor—at virtually no cost. One lead included.
Only £3-75 4+ V.A.T. + 12p (p.p.).

Also Mains Battery Eliminator £3-00. Lead
{optional) 80p. State type of plug. Partics.:—

OMNIA PRODUCTS, 25 Witbury Gdnx.,

Hove, Sussex.

widths. 80p inc. P/P, etc.
ORIENTATION LIMITED
b Coverack, Cornwall

BUILD IT in a DEWBOX quality
cabinet. 2in x 2in x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

INTEGRATED CIRCUIT and FET
modules for construction of low-cost
receivers, converters, pre-selectors,
etc. SAE details,—P. R. Golledge, Glen
Tor, Torrington, Devon.

TUNBRIDGE WELLS, Components
from Teleservice, 108 Camden Road,
'é‘ﬁ;r(l)gndge Wells, Kent. Telephone
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gaLNI'UTsd Per 100
WASI‘?E?!“S ize Nuts Bolts W/rs

0 53p 75p 29p
Assorted length 2 4sp 53p 22p
bolts, shake~ it 35p 46p 18
proof washers. |¢ 29: 35p IB:

SELF FASTENERS [VC 100
SCREWSE) |Box of METS
Box of 100 ¥ 932"
100 Assrt, 5] &7
Assrt. 3 Hol
ST ZQD p gtﬂteosrze 44p
57 SIDE CUTTERS |5 PLIERS
| =
(&) e ==
Insulated
9p e 59p

Qvrders under £2 ( All pricaes
add p & p I5p | include VAT
SILHILL PRODUCTS
Dept. WP2,226 Mary Street, Birmingham 812 9R)
Tel, 021-440 3600

Post free
over £2

A A.L.S, PRESENTS OUR
E.C.100 WATT HI-FI AMPLIFIER
Ready drilled P.C.B. with full instructions

I- only £2—plus 10p post. Wa also supply:

Service Sheets, Manuals, Books etc.

. See our Main Advertisement in ** TELE-
s VISION™ or send S.A.E. for delails.

h |
10 DRYDEN CHAMBERS, 118 OXFORD ST,
LONDON WIR 1PA (B) .

Darned

Electronic

Wizardry

by Dewtron (var exta.

Famous Kkits, ¢.g. waa-waa complete
kit £2-95; Fuzz_ kit £5-50 auto
rhythm modules P & P 20p min.
Ring Modulator modules £8 and
whole range of synthesiser modules,
musical novelties, etc.. Catalogue 15p
from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset,

24 WATTS PEAK!

Beautiful bookshelf units in mahogany
type finish. Employs infinite baffie
enclosure with dual cone 8 ohm
drive unit. Brand new with 6’ leads,

£9-80 Per Poir P&P 60p

GREGG Electronics

PW3, 24 Cranbourn Street
Leicester Sq.london WC2

GLASS FIBRE P.C. BOARD. Large
supplies available ',in single sided
one ounce copper 2p per 3 sq. inches
(under 1 foot). 75p per sq. ft. (over
1 foot). '.in double sided one ounce
copper lp iper sq. inch (under 1 ft.)
£1 per sq. ft. (over 1 foot). Please add
10p per sq. foot postage and packing.
We can cut to your size at lp per cut.
Solid State Lighting, The Firs, Small-
‘tl'will;th Lane, Garboldisham, Diss, Nor-
olk,

- aluminium

DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters’:

% Pocket-sized MAXL-VOLT Big
4inch  Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where, Only weighs about 3 oz,
(89g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£5-90 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too,
Send £2:20 now!

(all prices include V.A.T, packing
& postage.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{Mail order only)

Or for more details, send {5p for lists,

plus free design project sheet.

Versatile

,/4//Comprising:

@ AC and DC Voltmeter @ Audio Generator
® Ohm Meter @ Resistance Substitution
@ Capacitance Substitution @ DC Ammeter
@ Battery Supply @ RF Signal Generator

MIN-LAB

@ RF Field Strength Indicator.

This new, unique instru-
ment combines all you need
for testing, Money back if includes

not satisfied. T & p. & p.
Cash with order or send s.a.e. for illustrated data
sheet to:

J. H, ASSOCIATES LTD. (DEPT. PW)
Cricketfield Lane, Bishop’s Stortford, Herts.

£11-95

HARDWARE SUPPLIES, Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,
washers etc. Fascia papeis in
individual requirements.
Printed circuit, boards, one-off or
small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

AERIAL WIRE. PVC covered multi-
strand tinned copper. 25ft-23p. 50ft-45p.
75£t-67p. 100ft-89p. 150ft-£1-32p. 200ft-
£1-76p. Including VAT. All plus 12p
P&P. Al Radio Components, 14 The
Borough, Canterbury, Kent CT1 2DR.

VALVES Large Stock 1930 to 1973.
S.A.E. for quotation. Cox Radio, The
Parade, East Wittering, Sussex.

VINTAGE CRYSTAL SETS, receivers,
horn speakers, components, Periodi-
cals for exchange. D. M. Field, 116
Tanhouse Lane, Malvern, Worcs.

_FORLESS

MULTIMETER AC-DC Type U-437
10kOhms}V 2-5% Precision

A-DC 01-1A -5 Ranges

V¥=DC{AC 2.5 to 1000 V - 6 Ranges.
Ohms-100to 1 MegOhm -4 Ranges
Frequency: 45-40kHz - 2 Ranges.
TAUT SUSPENSIONS
MOVEMENT.

Comptlete with steel case
Dimensions without case:
212X 118x

i . e
AC/DC Multimeter type U4324
£.DC 0-06-3A - 6 Ranges.

Z.AC 0-3-3A - 5 Ranges,

.DC 0-6-1200 V ~ 9 Ranges
w-.AC 3-900 V - 8 Ranges,
Frequency: 45 to 20kHz-2 Ranges
Hesistance: 500 Ohm to 5 MOhm—
5 Ranges, Decibel: —10 to -} 12dB
-2 Ranges. Accuracy 4-'2.5%, i uhﬂ |
JDimensions: 167 x 98 x 63 mm. =50 |

Onl s
y £8'00 SUPERTESTER 80 R ICE
picr - _ 10 Fields - 80 Ranges: Plus

.a lot of accessories for
g -

E measurements _of 500A-AC
100 A/DC- Temperature-
—50C to +200C~ Magnetic
fields .up to 15 KGauss-
Phase indicator- EHT 26kv
EGEDIY Electronic Volt Ohm- meter
o1 T8 Traaznsis(or Diode Tester etc.
imensions: X X mme

300 grams 20kOhm{V Accuracy

1% DC Ask for free catalogue £1 8' 50

Add 18% VAT to all items +.35p P&P
ELECTRONIC BROKERS LTD.

43-63 Pancras Road, London NW1 208 Tel: 8377781

ANTIQUE WIRELESS: Spares, repairs,
restorations, valves, and service
sheets. S.A.E. with your wants or 25p
for latest 1974 catalogue to, Tudor
Rees, 18, Brook, K Road, Mangotsfield,
Bristol, BS17 3DY. Tel. Bristol 565238
evenings.

‘HEAPS’ OF BACK ISSUES of Prac-
tical Wireless, Electronics etc., maga-
zines for sale, including some vintage
1937-42. Please state requirements and
offer; to ‘Thabto’ 129 West St, Alford,
Lincs. (Some early Wireless valves
available also). ‘

S R AR

If you have difficulty in
obtaining

 PRACTICAL
WIRELESS

Please place a regular order
with your newsagent or send
1 year's subscription (£2:65)
to:—

IR

Subscription Department,
Practical Wireless,
Tower House,
Southampton Street,
London, WC2E 9QX

n’lIIIIII|IIIII!IHHIHII|||IIIIIIIIIIIIIII|IIIII!HHHII[!II[IIIIIIIIIIIHUIIUHIIIIIIIIIllllIIlllllllIllIE
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'INVADER’ \strun

Precision instruments 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

L646 '

L1076

BIT SIZE 1/4" BIT SIZE 3/16"
6.34 mm Dia. 4.75 mm Dia.
27 watts. 23 watts.
£2:48 £2-42
inc.VAT inc.VAT

L706 — .
BIT SIZE 1/87
3.2 mm Dia.
19 watts.
£223

inc.VAT

e

§

e

Don’t take chances.
F We don't. All our
# ADCOLA Instruments
§ are otimpeccable qual-
P ity. You can depend
§ BF on ADCOLA day afterday.
§4 That'swhythey'resopopu-
lar.You getgood service ...
& reliability.. from our famous
Fthermally controlled ADCOLA
Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
)y Cataloguetoday

ADCOLA PRODUCTS LYTL ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6LH
Please add 10p for post & packing

Models required ___ .. __.......
Enclosing P70 or cheque for
Namse

Address

PW2

. Pininsertion Tool 50p  S0p

ELECTRONIC & AUDIO BARGAINS

HILLS HEADPHONE HILLS DYNAMIC HEADPHONES

JUNCTION BOX - MODEL HW0TVS DE LUXE
MODEL JB3 Q) sy % Extremely high quality 1
For connecting head- %i ; with padded Headband 7=

phones to amplifiers, M & Earcups & Slider {7 R
OUR PRICE £1-37 _ g&l;mpe I ontrols. 9‘
San SO e o
MODEL CRB200 “HOMMER" INTERCOM

Designed for door and
shelf mounting, 5 watts,
QUR PRICE £3-85
PP 27p

VYNIAR SPEAKER CLOTH
Black or Btack and Silver.

2 Station inc. Volume —
Control On-Off Switch. 3
Batteries & &6ft of
Cable.

OUR PRICE £3'50
CARTRIDGES

Acos
GP91-35C Mono Crystal

Sizes : 18in. x 25in. 66p
36in, x 25in, £1-10 Compatable 8sp
A s | SR Y ot el
ereo Ceramic b
VomarP tamp for oursamplesof | SEIMY  Sferes Coram _E180
Catalogue. SPEAKERS
6 x 4 Std. Magnet 8Q £1-10
SOLDERING IRONS 7 x4 Std. Magnet 3Q £1-10
CCN240 15 Watt £1-99 | 8 x5 Std, Magnet 8 & 30 £1-26
X25 25 Watts £1-65 | ALUMINIUM BOXES =
Replacement Elements £1-10 | 4By 531" x 21”7 x 14" a2p
Repiacement Bits 38p | HB?2 4 x 47 x1i7- 4fp
813 Stand 9%p | HB3 4 x 21" x 1 41p
SWITCHES Hes  BrALiE o
Small Slide Switch 10p | pgg 3 x5 xi 245
Large Slide Switch 10p | pg7 7 x5 x o4 74
SPST Toggie Switch 16p | pEg 8 x6” x 3 843
DPDT Togsle Switch 20p | Hgp 6" x 47 x 9" 54,

ALL RN 0N W O )
10p | CASSETTE TAPE RECORDER

DYNAMIé: M’CRO%I;O!SIE \,f:lth
VEROBOARD Plain | Remote Control On- witch,

- 045 0.15.| OUR PRICEE1-40

2:5in. x 3-75in. 19p 16p 10p | TELEPHONE PICKUP GOIL for
2-5in. x Sin. 23p 22p 11p Amplifiers or Tape Recorders.
3-75ln. x 3:75in, 28p 22p — OUR PRICE 35%
3-75in. x 5in. 26p  26p 17p | VISIT OUR TRADE COUNTER
Spot Face Cutter 39p 39p ALL CALLERS WELCOME
MON.—SAT. 9 a.m. till 5.30 p.m,

Small (Biased) Push to Test
Switch

ALL PRICES INCLUDE V.A.T.
Please add 10% for P/P,
Min. Order £1.00

HILLS COMPONENTS LTD.

DEPT. (PW-2), UNIT NO. 6

MELINITE INDUSTRIAL ESTATE,
BRIXTON ROAD, WATFORD, HERTS. WDz 5SL. Tel. Watford 27711

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in ‘every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all sulégct@ in radio, television, et especxa}éy
for the CITY & GUILDS EXAMS (Technicians' Certifi«
cates); the Grad. Brit. LE.R, Exam.; the RADIO
AMATEUR'S ~ LICENCE; = P.M.G,  Certificates;  the
R.T.EB. Servicing Certiflcutes; ete. Also courses in Tele-
vision; Transistors; Radar; . Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment, We have OVER 20 YEARS' experience
in teaching radio subjects and an unbroken record of
¢xam. successes. We arc the only privately run British
home study ColieFe specialising in electronics subjects only.
Fullest defails will be gladly sent without any obligation.

To: British National Radlo & Blectronles Schaol, P.O. Box 158,
Jersey, C.1,

Piease send FREE BROCHURE to
NAME TR R s s s P TR e s DIOGK
ADDRESS  ovvvvccven,

S s GRS
E O L s es e saaeerens o s PlONSE

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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WATFORD ELEGTRONICS

3% CARDIFF ROAD, WATFORD, HERTS, ENGLAND
WAL ORDER. CALLERS SATURDAYS

P, & F. mdd 10p to crders insder £2. Pricas scleslve of VAT
TOFINAL TOTAL
ng-»2 cElalagae.

Qin Insertion tool

TRANSISTORS DIODES
AC125 12p | AF126 19p l BFYS50 22p | 2N1306 23p | OAB5 Tn
AC126 i2p AF127 20p | BFYS1 22p ' 2N130 Bp QA% 5p
AC127 12p | BC107 10p | MJE370 57p | 2N2326R 9p | oAgt S
AC128 12p | BC108 10p | MJE520 52p [ 2N29260 op | OA200 Ep
AC176 14p | BC109 11p | OC26 40p | 2N2926Y , Bp | OAR202 B
AC187 12p | BC147 12p 1 OC28 40p } 2N2926G 14 1N914 £
AC188 12p | BC148 12p | OC35 40p; N30t 10p i 1N4001/2 Ep
AD161 30p | BC149 12p | OC42 10p | 2N3053  20p 1N4003/4
ADig2 30p BC177 14p  0OC44 10p | 2N305¢ 43p 1N4005 Ta
AF114 12p ' BC178 14p | OC45 10p N3055 55 1N4006/7  dn
AF115 12p  BC179 14p  OC70 10p | 2N3704 12 1N4148 Sp
AF118 12p , BD131 49p | OCT1 10p | 2N3705 11p BYZ1t 18
AF117 $2p | BD132 48p | OC72 10p | 2N3706  1ip wWo1 30
AF118 40p | BF194 15p | oCs1 13p | 2N3707 h WOos 3
AF124 22p | BF195 15p | TIS43 30p ' 2N3819 25p ' LED red 3o
THYRISTORS SWITCHES ZENER DIODES
CRS1/05 50V tA 208p | Toggie SPSYT 18p | BZYS8 Senes 400mw |
CRS 1/60 600V 1A 38p DPDT 22p | 3:3V-30
CRS 3/60 600V 3A 48p ’ Slida 1 amp DP 10p | Price 10p each
C1078 200V 4A S8p | Rotary 1-12 Way 24p
VEROBOARDS JACK PLUGS (CHROME) SOCKETS
= . Standard Screenst 12p Standard 13,

BIMCH 182 \0iti5Hy 15 Stereo Screened 30p Stereo 1:';

plain | 2-5mm Screened 8p 2-5Emm Tp
o4 £ 37 24p 18p 12p | 3-5mm Screened 10p 3-3mm Tp
o 5% 26p 2%6p Mg —— o e
dxdt 270 2Ip  — pIN PLUGS, socxsrs AND COUPLERS
Hi e de B Ene %0 g,
31x177 105p84p 634, PLUGS! 12p, SOCKETS: Bp. COUPLERS 1op
S5x17"  titp — e |
Pkt. of 50 pins ¥ | PHONO PLUGS, SOCKETS AND COUPLERS
Jpot face cutter 42n | Assorted_Coloured Plugs: 5p, COUPLERS: 8p

5lp ' SOCKETS single: 5p, Double: 7p, Triple: 10p

POTENTIOMETERS: ~ Carbon : PRESET POTENTIOMETERS
-Track 0-25W, log and linear values 0-25W 1kQ—=1MQ Hor, and Vert. 6p
1kQ—2MQ Smgle gang 12p | OW 1009—220kQ Vert, only 3o
5KQ—2MQ slgang wiswitch Sdy, K-NO_S— 3 7
ZEZ-:ﬂIIQ Bal 9ang # | g'o ﬁ&i'-; shalt unless specified
ack Pointer type L1

SLIDER POTENTIOMETERS | Slim Siivered ** L
0-25W log and tinear values | Black 1” with chrome rim 15p
10kQ—100kQ Single gang 40p I Slider Pot knob (Black) 10a
10kQ—~100k2 Dual gang S5p Slider Pot knob (Snlvered} 1dg
RESISTORS LINEAR IC’s

Tol  Range Values 1-8 1099 | LM300  TO99 £2.74
& 5%  2-2R-10M £ 18 * fip LM304 TOY9 £2: T8
W 5% 2-2R-10M Ef2 1p 0Ep 708C TO39 Hn
W 5% 2-2R-i0M E12 20 18p 709C 8pin DIL Hp
2 10%  1-10 ohm E12 6 —_ 7098 14pin gl”f: En
ZN414 Radio IC £115, ‘ 7% 8pin 36p
TBAS00 5 Watt IC £1-35 741C t4pin DIL 36p
TGS Gas Sensnng Semicon £1:85 1 723C 14pin DIL Bp

TTL 74 SERIES

7400 1Ip | 7407 39p | 416 48p : 7433 88p | 7451 17p
7401 17p | 7408 20p | 1420 17p | 7440 17p | | 7460 ip
7402 17p | 7408 0@ | 1435 S8p ; 7441 T4p | 7476 Adp
7403 17p | 7410 11 | 1426 SOp | 7442 74p ' 7490 Tip
7404 17p ' 7411 28 | 1427 50p 7447 99p 7496 i
7405 17p | 7412 39 | TH 17p | ‘ £1-08 | 74141 Mo
7408 39p | 7413 32p | Wi 50b 7450 17p 1 74180 £2 0@

POLYESTER CAPACITORS. Axial lead type.

400V: 0-001uF, 0-0015uF, 0:0022uF, 0-0033uF, 0-0047uF, 0-0068uF, 24p;
0-022uF, 3p; 0-047u F,0- 068uF, 0-1uF, 015uF, dp; 0-22uF, Tp:
160V: 0-1uF, 0-15uF, 4p,022uF Sp; 0-33uF, 6p; 0-47uF, 7p;
Radial lead P.C. ty|

250V: 0-01uF, 00151.1F 0022uF 3p;
4p; 0:22uF, 0-33uF, 5p ; 0-47uF, 7n.

0-01uF, 0-015,F,
0-3344F, 10p} 0- 47uF, 13p
0-88u:F, 10p; 1uF, 13p.

-0831F, 0-047uF, 0-068uF, 3£p; 0-1uF, dp ; O-15uF,
063uF, 10p; 1-0uF, 11p. :

ELECTROLYTIC CAPACITORS. Miniature axial fead type.
63V 1uF, 1-5uF, 2-2uF, 3-3uF4uF, 4-TuF, 8-8uF, 10uF, 15uF, 22uF 47uF, 68uF, 6p each.
40V:100uF, 6p; 150uF 25V, 6p; 25V 220uF, 11p; 4701F, 13p; 1,000F, 25p.

CERAMIC CAPAC|TOR$ 50V d.c. Plaquette body 25mm Ieads
Range: 22pF-10,000pF. Price 2p ‘each.
0-015uF, 0-022uF, 0-03314F, 0- 047uF 3p each.

" BARGAIN OFFER OF THE MONTH
OLYESTER CAPACITORS AT only 2p each
zXIaI 0-0047uF/250V, 0-01F/250V, 0-012,F/400V, 0-018,.F/160V, 0-03uF 350V
Radial P.C. type 0 0033uFI400V 0 0221.LF1630V 0-047uF/630V, 0-068uF/250V

Felstaad Electronics 930 P.B. Products 919
INDEX To ADVERTISERS Flairtine Supplies’ . 938 | Padgetts Radio Store .. 956
Fouisham-TAB Ltd. . 1008 Partridge Electronics Ltd. ggg
A H. Suppl:es 934, 1052 Francis, J. J. (Wood Green) Ltd. 956 Phonosonics o
AS.P. Lid ... 100 1 1120 R.D.I. Ltd. . 0
AL S 1421 g?cl’:;nA'l;r;'a'img C.o 930 Radio Book Serv:ces " 1109
Adcola Products Ltd. 1022 | o enweld Electronics .. 1024 R.C.S. Products (Radio) Ltd. ... .. 916
ﬁmblt Internaflonal ’?gg Gregg Electronics 1128 Radio gorgponerg Sp':‘-:claﬁst.s ... loio, |90é|
aglia Controls Radio Exchange Co
Antex Ltd. 923 | HAC Shortwave Products 1002 | Radio & TV Component (Acton) Ltd. 940, 941
Autocon Co, Ltd. 960 | Harverson Surplus Co. Ltd. 1013 Radio Society of Great Britain 916
Audiotronic Holdings 995, 996. 997,998, 999 | (ieach (Gloucester) Ltd. 951 | Raymer Electronics Ltd. . 952
Henry's Radio Ltd. . l F.C..914,915 | Redhawk Sales ... 1120
Hills Components Ltd. . 1022. Riversdale Electronics Ltd 990
B.H. Component Factors Ltd. ... 1014 {4 iome Radio (Components) Ltd. 100} Rose, Norrhan 924
Baines, R.... 1108 Rosless Services .. 1109
Baker Loudspeakers Co. %22 1 | C.E. Electronics ... 918 | RSC (Hi-Fi Centres) Ltd. 926, 327
Barrie Electronics 220 1 1cCs 1012, 1109 | RST. Valve Mait Order Co. 83
Bentley Acoustic Corpcranon Ted. ... 936 CP. (Electromcs) Led. "7 929
BLET. .. 918, LB.C. | (1 hif Retail Led. 956 | Saxon Entertainments Ltd. 1003
Bi-Pak Semiconductors .. 1004, 1005 Imperial Trading... 1108 Selray Book Co. 928
Bi-Pre-Pak Ltd. 955, IOIZ Shopertunities Ltd. . 917
Boffin Projects . 1121 J. H. Associates Ltd. 124 Silhill Products ... ..o 2l
Brmsh National Radic & Electronic Jermyn Industries 937 | Sinclair Radionics Ltd. 974, 975, 10i6, 1017
ool . v 922, 1007, 1022 lohnson’s Radio ... 1120 | Studio Electronics ... 925
Bull ] (Electicai) Led. Surplectronics ... 1008
Kensington Supplles }(')g; Swanley Electronics 984
C.T. Electronics ... 1015 Keytronics Takbro Industrial (London) Ltd 984
Caranna, C. 1108 | tewis Radie ... 934 | Teleradio . ';%2
Chiltmead Ltd. ... o .. 930 Linear Produces Ltd. .. 1000 Texas Instruments Ltd. 8
Chromasonic Electronics 920, 921 | jondon Computer Operators Trammg Thacker, A. H. & Sons Ltd.
C.LLR. .. 1108 Centre .. 960 [ Tidman Ma:l Order . 1109
Colomor (Electronics) Ltd. 952 | tondon Electronics College 1109 | Trade Aids 916
. Longs Ltd. 000 . 1000 :Ir'rannﬂezi 0 3389
td.
D.E.W. Ltd. H21 i 1009 e
Dabar Electronic Products 924, 1024 m:flg'-ﬁ:;f;gmidsupp = 1120 | Watford Electronics . 1023
Dexter & Co. 984 | Morin Supplies Co. 1000 | West London Direct Supphes 1014
Douglas Electromc lndusmes Ltd. 916 Milward, G, F. ... 1006 Weytronic K . 960
Minikits Electronics “%g Wilmslow Audio 1002
Electro-Tech Components Ltd. 922 | Morse : 1000
Electronic Brokers 1121 | Multicore Solders Ltd. 938 | Xeroza Radio .
Electronic Mail Order (Bury) Ltd. 1014 | N.C.R. . 1108 1 vates Electronics (Fln:wnck) Ltd. 959
Electronic Design Associates 987 | Newmart Electranics 938 | vyork Electrics . 956
peserarbetily ; 932, 1995 | ormnia Products 1120 | Youns Electronics 922
Electrovalue Lt oo d nnia Pr . "
Elvins El:ctromc Musical instruments.., 924 Orientation Ltd.... 1120 Z & | Aero Services Ltd. 102
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Head Office and Warehouse Z & I A E Ro S E Rv l CES LT D . Retail Shop

44\ WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD

LONDON W2 SSF Please send all correspondence and Mail-Orders to Head Office LONDON Wi .
Tel: 727 5641/2/3 g When sending cash with order, please include 0- 15 in £ for postage and handling Tel: 580 8403
MINIMUM CHARGE 15p. No C.O.D. orders accepted Oven all day Saturday

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER
SERVICE HAS TO BE CURTAILED. FROM IST JANUARY [974 ALL MAIL ORDERS ACCOMPANIED BY REMIiTTANCE WILL
BE SUBJECT TO A MINIMUM CHARGE OF £5-00 EXCLUDING V.A.T., L.E. £5-50 INCLUDING V.A.T. GOODS OF VALUE
UNDER £5-00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTEN HAM
COURT ROAD, W.|, OR TRADE COUNTER AT 4A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR
APPROVED ACCOUNT CUSTOMERS 1S £10-00 EXCLUSIVE OF V.A.T.

TAUT SUSPENSION MULTIMETERS .

MADE IN USSR

8 models of multimeters
from simple 22-range instru-
f ment priced at £4-95 to
sophisticated 43-range instru-
ment with full transistorised
safety trip circuit, priced at
£i7-00. Models available
with transistor testing fa-
cilities (U4341) and built-in
audiofl.F. oscillator (U4323).

All the above instruments and full range of other test equipment are included in our new | 973/74 combined catalogue[price list which covers valves, semi-
conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list.

1

1]

\PA';ﬁggElgsA\L 2 __ = 2 s AMP”F'PE'I?ESh;d wooden cabinet 14 x |

13 x §” containing a sensitive
(20uV) 4 vaive amplifier with
fone and vol. controls. 3 watts
output to 7 x 4 30 speaker.
Also included is a pnon-
standard tape deck with

& ALL

SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
recently described in Practical Wireless and has proved ex-

in good working condition
complete with flrcull diagram.
Stand mai

ns.
Only £3 (£1 up to 200 miles, |
£1-28 over), Suitable cassette |

1 X £1. Spare head 30p; Amplifier
tremely popular, We are able to offer the kit in two forms; the chassis only, complete and tested £1-65 (40p). 7 x 4” Speaker 40p (12p). -
standard kit containing the electronic components only, enab- 7Ib BARGAIN PARCELS

i i Hundreds of new comp t: egistors, itors, crystals, pots, switches,
ling the customer to tailor these to hls own layout, or the panels with & s and loads of odds and sode. SUIT only £1 6
de-luxe version containing a ready-drilled roller-tinned printed- (40p). I

circuit board and fully machined die-cast case with A.M.P ]

. > H : 3ib asstd. Is £1 (30p); 7ib £2 (40p); 561b £13 (¢. pd.), 12 t |
Electrical Spade Connector Block. Each kit Is supplied with a oo panets &1 G0l A c-s‘,‘,,';’,’,,:&s,etc,‘f,?sog,;?oggo“a‘:ﬁt‘é,‘m?;
custom wound transformer, first grade components and full Pack containing at|east 500 components, Inc. atleast50 Transistors 60p (20p).

nstructional details. | NEW COMPONENTS
L uc't GO . SCR's: 200V 5A 40p; 400V 5A 60p; BYZ10 1200V 6A 40p; OC15 20p, OC4S 8p;
The original circuit employed Germanium Power Transistors OC71 8p:; OC140 25p; OC170 15p; OC171 15p; BFY18 12p; BCY72 8p; 2N3058
for the negative earth version. WE NOW SUPPLY SILICON fﬁgée)g 21“2;, %?533102773%52%059‘{\!’;:‘!,1”‘? 21;?/919\,3'13:5" DIL 32p; 100V 8A
P.N.P. P?WER| Ib)|EVICES tAIT CP:IO E).(TR:‘,,COSS,T! 2:!' BULK COMPONENTS
components available separately. Case size ] X %. x 2%, 500 asstd, resistors £1 (20p); 300 capacitors, all types £1 (30p) 25 asstd. 10X
Complete assembly and wiring manual 25p, supplied with de- crystais 75p (30p); 40 asstd. pots £1 (30p).
luxe kit only, refundable on purchase of kit. EX.COMPUTER EQUIPMENT
. Yy . p . 1200” £” tape on 7 NAB spoo! 68p (30p); 1800 3” tape on 104" NAB spoo! in
Suitable for 12v systems with Pos. or Neg. earth. ié’%ﬁo san2 éﬂ’g" Szcrewstoo%u elsﬁtr\o/l%ic capacitors: 20,000uF 50\6 60p (25p);
Price: Standard Kit ................£7-87 U.K. Post Free 30V 40 (20095 35 DODF 2o L or 40 (200 40,0004F 10V 40p (20p); 20,000.F
De-LuxeKit ................£9'62 UK. Post Free mszﬁgo% .'zggg)sz" dia. blades 2800 rpm complete with grill and mounting
Quantity Discounts: Feavy duty heat Sinks 6 x 5 x 3" with 2 transistors 80p (30,
'é’rade Iand Overseas 1-5 rett o 8-9 II:ess 1g:§, 3 ?BVT,‘;!R Taps Decksxma, 'rv:s1' ;::: nsistors 80p (30p).
nquiries Invited 10-49 Less 15% 50~99 Less 209, . y
p TF144G sig gen, 85kHz-25MHz, 14V-1V output £16. BFO No. 8 audio osciliator
Mail Order Only . 1(?-9??“'(-:6'-58 25;/;\/ 10}"_0 up Less 30% gol;lzﬁMkHz 100 or 600§ output, meterad. gs. Oscliloscopes inustock, ring for
ALL PRICES UDE VA LD
ODD UNITS
Useful module containing OC35, 2x OC44, GET103, R’s, C's, etc. 40p (10p),
PLEASE STATE Pg:onRRINNGEG. EARTH_ WHEN Catts w!tzlskseur aa% c)rystal 15p; Unit with 2 modern c/o lever switches, 3 trlnz-
. nots. etc. §0p (10p).
ADD 10% TO TOTAL FOR VAT

DABAR ELECTRONIC PRODUCTS Carr. In brackets; smali parts 5p. .

998 LICHFIELD STREET GREENWELD ELECTRONICS (PW9) '
£

24 Goodhart Way, West Wickham, Kent. Shoj t 21 Deptford Broadway |
WAL'?:LLV'ISIIaAlr;S.GEWS‘l 1UZ | GEB.O?I'QI. 01-69: 'No:‘and ';a I?ov«'lerei‘\ddinggr:l:e Ro:g. %l:-oyt?q:\‘w v l
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Over 150
ways to

engineera ™
better future

~_\ ABETTER jop
SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we'll send you full details and a' free .
book. B.L.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU., A low-cost B.L.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, you could guietly turn yourself into something of an
expert. Complete 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
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained - a
view echoed by two colleagues who recently commenced the course”.—
Student D.I.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I'love, with unlimited prospects”.—Student J.A.O. Dublin,

“My training with B.I.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold” —Student
C.C.P., Bucks.

FIND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There’s no surer way of
getting ahead or of opening up new opportunities for yourself, It
will cost you a stamp to find out how we can help you. Write to
B.LE.T. Dept. BPW49 Aldermaston Court, Reading RG7 4PF.

Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Btreet, London EC4A 4AD,
Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch {Asia) Ltd.; South Africa~Central News Agency Ltd. Publisher’s
to any part of the world, £2-65. International Giro facilities Account No, 5122007, Please state reason for payment “message to payee’
conditions, namely that it shall not, without the written consent of the Publishers first having been given,
the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or other.

Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career fora
better future.

Postto address below.

}é— s SnCUT OUT THIS COUPONam s s e g
1

Tick or state subject of interest. I

MECHANICAL
Society of
Engineers—

I A.M.S.E. (Mech.) O
Institute of
Engineers &
Technicians
(AM.LE.)

CITY & GUILDS

Gen.Mech. Eng. O
Mainjtenance Eng. [
Welding o
Gen.Diesel Eng. O
Sheet Metal WorkD
Eng.Inspection 0O
Eng. Metallurgy 0O

ELECTRICAL &
ELECTRONIC
Society of
Engireers—
AMS.E. (Elec.) 0O
CITY & GUILDS
Gen. Electrical
Engineering
Electrical
Installations
Electrical Maths
Computer
Electronics
Hlectronic Eng.
Practical Radio
& Electronics
{(withkit) a

MANAGEMENT &
PRODUGTION
Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M’'ment.
Work Study
Gen. Production

ng.
Estimating &

0o oo g

DRAUGHTSMANSHIP
Institute of
Engineering
Designers
(AM.LE.D.) [m]
General
DraughtsmanshipD
Elec. Dranghts-
manship
Architectural
DraughtsmanshipD
Technical

Drawing [m}

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS.
Radio, TV/
Electronics
CITY & GUILDS
Telecoms.
Gen.Radio & TV

ng.
Radio Amateurs
Exam
Radio Servicing
TV Servicing
Colour TV

AUTOMOBILE &

AERONAUTICAL

Institute ofthe

MotorIndustry
M.LL

oooo o o o

MAA/IMI

CITY & GUILDS
Auto Eng.

Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.
Garage M'ment.
ARB Aero Engi-
neering Certs.
Gen. Aero Eng.

CONSTRUCTIONAL
Society of
Engineers—
AMS.E.(Civ) O
Institute of Build-
ing—L.LO.B. a

00 ooooo ooog

POST TODAY FOR A
BETTER TOMORROW

lTo B.LE.T., Dept. BPW49

IAldermaston Court,

NAME

A.B.T. Clerk of
Works
Construction
Surveyors Insti-
tute—L.C.S.1.
CITY & GUILDS
General Building
(all branches)
Heating & Vent.
Inst. Clerk of
Works

Site Surveying
Health Engineer- o

] ) 0
L7 7 "]

[m]m]

[m]

ing
Road Construc-~
tion

Quantities,
Estimates
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng.
Council of Eng.
Institutions
Farm Science
Plastics

ooo 0O

ooo o
]

Supplementary
courses for Nat.
Certificates.

G.C.E.

- choose from
58 ‘0 & ‘A’
level subjects.

Coaching for many
erams, including

C & G and assistance
in ONC/HNC.

QN |
Reading RG7 4PF | BPW49 [

Block Capitals Please
DRESS

IAD

forHer susiecrs

AGE

Accredited by C.A.C.C.

BRITISH IMSTITUTE OF ENGINEERING TECHNOLOGY

be lent, rescld, hired out or
il

Printed in England by Index Printers, Dunstable,
subscription rate (including postage): for one year
. PRAOTICAL 'WIRELESS is sold subject to the following
otherwise disposed of by way of Trade at more than
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ised cover by way of
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I DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry’s Catalogue Price 55p post paid
complete with Discount Vouchers

Henrys,

Latalogup _

BUILD THE

TEXAN

20 - 20 WATT IC

STEREO AMPLIFIER

As featured by
ractical Wireless
3 972

You pay less
VAT with Henry’s
Low Prices

Now built and used by thousands
of satisfied customers. Features

4 slim design overall size in cab-

net 1537 x 23" x 63”. 6-IC's, 10
transistors, stabilisers Gardners
low field transformer. Fibre
Glass PC Panel, complete chassis
work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES -~ DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones
socket, separate treble, bass, volume and balance
controls, scratch and rumble filters, mono/sterec
switch, input selector: Mag, P.U,, Radio Tuner,
Aux. Can be altered for Mic., Tape, Tape-head, etc.
Constructional details Ref. No, 21 . . ¢
30p. Distributed by Henry's throughout UK, FREE-—Teak cabinet with complete kit.

Kit +VAT 450 or built (+ VAT + 50p
e §0nd i B F GO0 me
as illustrated,

BUILD THE NEW
HENELEG
STEREO FM TUNER

A completely new high stability stereo FM tuner Features
variable capacity diode tuning, stabiliser power supply, IC
Decoder, high gain low noise. IF .

stages. LED indicators.
Tuning meter, AFC, easy to
construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC,
teak cabinet, etc. Available
as a kit to build or ready built.
Overall size 8” x 23" x 6§". -
Produced to give high perform-
ance with a reali price, (Parts
list and_constructional details Ref.
No. 5 30p). Henry's are sole dis-
tributors UK and Europe.

wir price £21-00 (4 VAT)
or built and tested £24'95 (+ VAT)

4 @1 wngy,

n

carrfpacking)
EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks all

TEXAN
STEREO SYSTEM

FLUS PRICE SAVINGS

£98-50

facilities,

As above but with Slider Controls £118-50
{00 watt amplifier for above £42-50
SLI00 100 watt mixer/amplifier with

slider controls £69-00
R50 50 watt mixer/amplifier £49-50
R100 100 watt mixer/amplifier £57-50
DISCO AMP 100 watt mixer/amplifier

chassis unit. £69-50
DISCO MIXER/PREAMPLIFIERS

(OP for up to 6-100 watt amplifiers)
SDLI (rotary controls, £
SDLII (slider controls,

DISCO VOX (slider controls) the
comgle:e disco preamp

DJI100 100 watt power amplifier for
above £42-50
DJ30L 3 channel 3kw sound to light £31-50
DJ40L as 30L plus built in microphone £4-95
DIMAMATIC | kW adjustable speed£ %

25-

auto dimmer
Carlsboro Reverboration Unit £44-00
SCENE STROBE £19-00. ROAD STROBE
£25-00. SUPER STROBE £45,

49 -50
£58-50

£69-50

The Texan Stereo Systems include the
high quality Texan Stereo amplifier

Disco anti-feedback microphone £11-95 assembled and ready to use. A pair of
Colt 150 watt liquid wheel projector £22-50 Type 200 20 watt Speaker-Tweeter
150 watt QI liquid wheel projector  £50-00 systems size 21” x 12 x 10” and a choice
[50 watt QI cassette wheel projector £50-00 of Garrard players built into a plinth

Spare Effects and liquid cassettes large with cover with Goldring GB00

range of patterns £6-00 magnetic _cartridge. System 25 uses
6 inch Liquid wheels £5-00 Garrard SP25 Mk Ill and system 76 the
Mini spot bank fitted 3 lamps £12-95 Garrard AP76 de luxe turntable, All
Auto Trilite (mini with flashers) £17-00 ry leads are lied

£41-15

Bubblemaster with | gall. liquid
Mixers/Mics/Speakers?Lighting
U.K.'s largest range of Disco Lighting.
FREE STOCK LIST REF. No. I8 ON
REQUEST.

AKG / RESLO / D) /| CARLSBRO / EAGLE
MICS,, STANDS, MIXERS, CABINETS.

System 25 (list approx. £109) £79-50
System 76 (list approx. £117) £89-50
(plus 10% VAT and plus £1-45 carr/
packing)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S,

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE
WITH LIBRARY CASES

3 for & for 10 for 25 for
C60 £1-00 £1- £2-80 £6-75
C90 £]-33 £2-57 £4-20 £10-25
CI120 £1-62 £3-15 £5-00 £12-25

Quantity and trade enquiries, invited

LEARN A LANGUAGE—complete with phrase
book. German - French — Spanish — .
italian £1-36 per course. £5 for any 4,

CHASSIS AND COMPLETE SPEAKER

SYSTEMS, MEGAPHONES, TURN- Barclaycard/Access, call, write or
;g?qLEEﬁ“rsPUBLIC ADDRESS COM. phone, your order 01 402 4736
s EASY TERMS FOR CALLERS

NEW SINCLAIR PROJECT 80

Stereo PreAmplifier £11-95
Audio Filter Unit £6-95
Z40 |15 Wate Amplifier £5:45
Z60 25 Watt Amplifier £6-95
PZ5 Mod. for | on 2 Z40 £4-98

PZ6 Mod. (S Tab) | on 2 Z40 £7-98
PZ8 Mod, (S Tab) | on 2 Z60 £7-98
TRANSFORMER FOR PZ8 £2-95

NEW FM TUNER £11-95
STEREO DECODER £7-45

All items post paid.

Best price on request.

All prices carr. paid (UK) (VAT EXTRA)

Barclaycard/Access call, write or phone your
order 01-723-6963—easy terms for cailers.

SPECIAL OFFERS

EMI 13”7 x 8’—full range speakers

&pos: 20p each or 30p pair)
i150TC—8 ohms Twin Cone

£2-20 each or £4-00 pair.

*450 10 watt C/o Twin Tweeters 3, 8 or

5 ohms £3-50 each or £6-90 pair.,

EW 5 watt 8 ohms C/o Tweeter £4-30

each or £7-90 pair.

350 20 watt C/o Tweeters 8 or 15 ohms

£7 -50 each or £14-20 pair,

* Polished wood cabinet £4-60 post 35p.

8 ohms full range (post 20p)
FR4 se (e

[0 watt

5 watt £4-00

ERE5 647 10 watt £5-50
FR8 8" 15 wate £7-60
ER23 9 x 67 15 watt £6-00
BASS & MID RANGE—8 ohms (post 20p)
AAI2 5% |5 watt £3-20
Bl10 5#” I5 watt £5-60
B200 8" 15 watt £6-45
B139/2 13" x 8” 30 watt LF £10-25%
TWEETERS AND CROSSOVERS (ﬁost 20p)
K2006 10 watt 8 or 15 ohms £1-90
EHTé 15 watt 8 ohms £3-20
K2011 30 watt 8 ohms £3-75
T27 ! EF £4-25
Axcent 100 30 watt 8 ohms £4-90
K4009 tkHz/5kHz C/o £2-00
SN75 3kHz var. C/o £1-75
SPEAKER KITS (carr, etc, 35p)
20-2 8” 0 watt £10-00 each

- 8” 40 watt £15-00 each
LINTON 2 20 watt £15-95 pair
GLENDALE 3 30 watt £28-95 pair
DOVEDALE 3 50 watt £42-00 pair
KEF KK2. £20-40 each
KEF KK3 £32-00 each

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
thats the Sinclair Cambridge pocket calculator
from Henry’s, Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack.
Size 44" long x 2”7 wide x +1” deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs. Tangents. Sines etc.

£24-9 £27-2

+ VAT. + VAT.

Also available
assembled’
ready to use.

105 VAT to be added to all orders.
Like a permanent job at Henry’s?

RADIO

Henry's o,

EDGWARE ROAD, W2

912

Price§ and descriptions correct at time of press. E & OE.
Experienced and trainee salesmen required. Tel. 01-402 8791.

404-406 Electro_niE Componentsand Equipment 01-4028381| Open:-
354-356 High Fidelityand Tape Equipment01-4025854/4736 Yam-6pm
309.PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store

Allmail to 303 Edgware Road, London W2 1BW

See pages 818—820
of this magazine

6 days a week
All stores
open allday
Saturday
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| UK'S LARGEST RANGE OF TRANSISTORS, IC’'S

RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

MoreDevices

FREE BOOKLET

All types of New Prices
TRANSISTORS  —  RECTIFIERS New Ranges
BRIDGES——SCR’s—TRIACS

This is a must

INTEGRATED CIRCUITS for all

F.E.T.—LIGHT DEVICES
OVER 1500 DIFFERENT DEVICES Semi-conductor Users
ENTIRELY NEW 1973 EDITION (ask for booklet No. 36)

SEND FOR YOUR FREE COPY TODAY
INTEGRATED CIRCUITS YERY, IMPORTANT. ONLY ;:::c".?i:g!.,%s;

ALL others are not. Henry's sell only branded Integrated Circuits . . . From TEXA.
.T.T....FAIRCHILD ... SIGNETICS. So why buy alternatives or under
spec devices when you can p‘urchase the genulne article from us—ex stock .

need we say more!
\peeacton

27 | SN74183N
SN7T4164N
‘87 | SN74155N
‘43 | SN74156N
51 | SN74167N
32 | SN74159N
50 | SN74160N
95 | SN74161N
72 | SN74162N
00 | SN74163N
63 | SN74164N
44 | §N74165N

18 | BNT470N
16 { BN7472W
38 | BN7473N
35 | SN7474N
85 | SN7475N
19 | SN7476N
28 | BN7480N
88 | SNT481N
18 | BN7482N
21 | SNT7483N
25 | SN7485N
33 SVHSI)N

SN7404N 0-24
SN7405N 0-20
BN7405AN 0-44
SNT7406N  0-40
SN7407N 0-40
BN7408N 0-25
SN7409N 0-33
SN7409AN 0-44
BN7410N 0-20
N -25

0-21
0-18
0-44
0-38
0-38
0-22
0-33
0-44
0-18
0-23
0-28
0-38

Type 1711 12/29 80/99 , Type 11 12/29 30/99 | Type 1/11 12/29 30/99

£pip Ly p £y £y p pf p
SN7400N 0-20 0-18 0-16 | SN7448N 1-50 1-97 1-13 | SN74140N 2-88 2-88 2-52
SN7401N 0-20 0-18 0-16 | SN7450N 0-20 0-18 0-16 | SN74145N 1-44 1-44 1-26
SN7401AN 0-38 0-38 0-33 | SN745IN 0-20 0-18 0-168 | SN74147N 2-30 2-30 1-83
SN7402N 0-20 0-18 0-16 | SN7453N 0-20 0-18 0-18 | SN74148N 2-01 2-01 1-63
SN7403N  0-20 0-18 0-16 | 8N7454N 0-20 0-18 0-18 | SN74150N 2-30 2-30 2-01
8N7403AN 0-38 0-38 0-33 | SN7460N 0-20 ég 16 | SN74151N 1-15 1-15 1-00

38
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SN7413N  0-30 0-87 0-25 | SN7489N 32 78 | BN74166N 2-16
SN7414N 0-72 0-72 0-63 | BN74890N 83 | SN74167N 58
SN7416N 0-30 0-27 SNT491AN1-10 1-00 0-80 | SN74170N 2-88 2-88 2-52
SN7417N 0-30 0-27 0-25 | SN7499N 0-75 0-70 SN74172N 5-76 5-76 6-04
SNT7420N 0-20 0-18 SN7408N 075 0-70 0-63 | SN74173N 1-66 1-66 1-45
SN7429N 0-28 0-28 0-25 | SN7494N 0-85 0-80 0-75 | SN74174N 1-80 1-80 1-57
SN7422AN 0-38 0-38 0-33 | SN7495N 0-85 0-80 0-75 | SN74176N 1-29 1-29 1-13
SN7423N 0-37 0-84 0-32 | SN7496N 1-00 0-90 0-83 | SN74176N 1-44 1-44 1-28
SN 0-37 0-37 0-32 | SN74100N 2-16 1-89 1-89 | 8N74177N 1-44 1-44 1-26
0 0-37 0-32 | SN74104N 0-80 0-53 0-45 | SN74180N 1-44 1-44 1-26
0 0-43 0-37 | 8N74105N 0-80 0-53 0-45 | SN74181N 5-18 5-18 4-53
0 0-18 0-16 | SN74107N 0-51 0-51 0-45 | SN74182N 1-44 1-44 1-2¢
0 0-37 0-32 | BN74110N 0-57 7 0-50 | SN74184N 2-16 218 1-89

1] 0-43 0 38 | BN74111N 0-86 0-88 0-75 | SN74I85AN

0:57 0-50 | SN74116N 2-16 2-18 1-89 2-16 2-16 1-89
0-43 0-37 | SN74118N 1-00 0-80 0-83 | BN74188N 648 6-48 5-67
0 43 0-37 | AN74110N 1-92 1-92 1-68 | SN74190N 2-80 2-30 2-01
SN7438AN 057 0-57 0-50 | SN74120N 1-05 1-05 0 92 | SNT4191IN 2-30 2-30 2-01
SN7440N 0-20 0-18 0°16 | SN74121N 0 57 0-57 0-50 | SN74192N 2-3 30 2-01
SN7441AN 0-85 0-79 0-73 | SN74192N 0-80 0-80 0-70 | SN74193N 2-30 2-30 2-01
SN7442N 0-85 0-79 0-73 | SN74123N 1-44 1-44 1-26 | SN74194N 1-72 1-72 1-51
SN7443N 1-50 1-27 1-13 | 8N74125N 0-69 0-69 0-60 | SN74195N 1-44 1-44 1.28
- SN7444N 1-50 1-27 1-18 | SN74126N 0-69 0-89 0-60 | SN74186N 1-58 1-58 1.38
SN7445N 2-18 2-16 1-89 | SN74132N 0-72 0-72 0-63 | SN74197N 1-58 1-58 1-88
SN7446N £-16 216 1-89 | SN74130N 0-63 0-63 5 | SN74188N 3-16 3-16 2 77
SN7447AN1-80 1-80 1-57 | SN74141N 1-00 0-80 0-80 | SN74199N 2-88 2-88 2 52

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 7ﬁu3646 PRICING OF

SN7400 SERIES Is CALCULATED ON THE TOTA MBER ORDERED
REGARDLESS OF MIX, SN74...HIGH POWER... SN74... LOW POWER
SERIES IN STOCK . SEND FOR’ LlST 36, FREE ON REQUEST LOW PROFILE
SOCKETS 14 PIN . 15p 16 PIN...17p. 8PIN.
TRANSISTORS A SELECTION FOR FULL LIST SEND FOR

BOOKLET 36 TODAY
AAZ13 10p y BC182 12p | BYZ13 35p | OC36 65p | ZTX108 10p | 2N3714 1-80
AC107 85p | BCY32 85p | CIOSD 55p | OC44  18p | ZTX 300 14p | 2N3771 195
AC128  20p | BCY39 1-00 | GETI11 0C45  18p | ZTX302 18p | 2N3773 2:25
AC187 20p | BCY55 2-50 55p | OC71. 15p | ZTX500 15p | 2N3790 225
ACY17 35p | BCY70 15p | GET115 75p | OC72  25p | 2G301 40p | IN3818 35p
ACY39 65p | BCY71 20p | GETS80 55p | OC77  56p | 2N697 15p | 2N3868 75p
-AD148 50p | BCY72 ,13p | LM309K OC81  28p ' 2N708 10p | 2N3903 15p
AD151 39p | BD124 80p 1-87 | OC83  25p | 2N930 20p | 2N4002 14p
AD1A2 39p | BD131 45p | MATI121 25p | OC140 85p | 2N987 45p | 2N4126 15p
AF117 20p | BF115 22p | MJE340 50p | OC130 25p | 2N1132 25p | 2N4871 35p
AF118 50p | BF180 33p | MJE520 65p | OC200 55p | 2N1304 22p | 2NG5457 36p
AF139 33p | BF194 18p | MJE3055 0C202 80p | 2N1613 20p | 28001 3-00
AF185 40p | BFX13 25p 75p { OCP71 1-00 | 2N1671 1-00 | 25026 890
AF239 44p | BFX34 55p | MPF105 46p | ORP12 556p | 2N2147 75p | 28303 70p
ASY27 30p | BFX83 22p | NKT21745p | ORP6) 45p | 2N2160 89p | 40250  45p
BAL115 10p | BFY50 20p | NKT40460p | P346A 20p | 2N2926° 10p | 40361  45p
BAX13 5p | BFY51 20p | 0a5 60p | TIL209 25p | 2N3053 20p | 40362  40p
BC107 12p | BFY64 45p { OABl  10p | TIP20A 49p | 2N30564 45p | 40408  50p
BC108 12p | BFY90 75p | 0A200 8p | TIP30A 58p | 2N3035 45p | 40486  75p
BC100 12p | BLY36 825 | OA202 10p | TIP31A 61p | 2N3440 50p | 40636 1-00
BC109C 14p | BSX20 15p | OC16  85p | TIP41A 74p | 2N3442 1-10 | 40430 85p
BC113 16p | BU10S 220 | OC20 °1-25 | TIPA2A 90p | 2N3525 80p
BCl47 1Rp | BY100 15p | OC28  65p | TIS43 26p | 2N3814 58p
BC169C 14p ' BY127 15p ' OC35  55p | V4054 25p | 2N3702 llp

TBAS00 5 WATT I1.C.
Suitable alternative to
SL403D. 5/30 volt eper-

ated. 8/16 ohm 5 watt
output.

With  circuits and
data £1:50

Sincfair IC12

with circuits and data.
6 watt IC with printed

circult board

28 volt operated £1-80

ZNata 1C

Integrated circult radio as
featured by many magazines
{PW Jan. 73 Reprint

Ref. No. 19 for 10p) £1-20

STROBE TUBE
ZFT4A[XTF2. Suit-
able for Dec. '73
Pract, Electronics
£2:50

ST2(D32) DIAC 25p
CRS1/40 SCR 45p =

Ultrasonic Transducers

Qperate at 40Khz up to 100 yds.

ideal remote switching and signalling.
Complete with data transmitter and
receiver new L.C. circuits.

Per pair £5-

TAZ60 IC with socket £1-80

3015F 7 SEG. A
1.C. size complete with B
data price £2 each or

(digual clock circuits
ref. No. 31, 15p)

3 AMP RANGE 1-11
Type P.LV, Price ea.
SC35A 100v  80p o
SC358B 200v  85p i
SC35D 400v  90p H
SC35E 500v £1-20

6 AMP RANGE

SC40A 100v  90p

SC40B 200v  95p

SC40D 400v £1-20 3
SC40E 500v £1-50  3Amp
10 AMP RANGE T048
SC45A 100v £1-05

SC45B 200v £1-15

SC45D 400v £1-45

SC45E 500v £1-85

15 AMP RANGE

SC50A 100v £1-45

,8C508 200v £1-85

SCs0D 400v £1-95

SC50E 500v £2:25

: SILICONE CsONTROLLED

TRANSISTORS SPECIAL OFFER
2N3055 AF117
25 ..
BZX83. From 3-3
volt ~ 33 volts 10p LINEAR L.C.
fa;h e 55 ame | 7€ (TOS 75
;3 watts 53¢ Mini- 709C (T05) 39p
at, Tubulars
o0 sdiars | 709C DLy p
From 3-3 volt - 33 723C (T099)  90p
volt 18p each. 723C(D.1.L.) 90p
10 watts. Stnd 728C (D.I.L.}) 45p
!a?fe?'ggs i S 728C (T099)  45p
100 volts 5% 40p | 741C(T05)  sop
each. 741C (D.l.L.) 50p
747C (T099) £1-0p
SILICON 748C (D.I.L.
RECTIFIERS O-1L) - efp
?Namop seriesIN
4001 to 4007 .
From 6p ea Seml-
1Pf4an1mt PL4007 Cond
001 to 0
From 5 a onductor
amp
PL7001/IN5400 QUANTITY
From 14p ea
Send for fuil list 36 DISCOUNTS
" MOREOF N 105 12—
everyThing § 227 ' WL
HEN RY,S Any one type
except where
See pages 914-815, quantity
and Inside Front discounts shown.
Cover of this mag- : .
oirey mler:{s:de’ £1-00
BEST VALUE "

TRIACS - Stnd. mounting with
accessories

TRIACS - Additional Type
40430 TRIAC (T066) 85p
40669 TRIAC (Plastic)

90p
40486 TRIAC (T05) 75p

NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL SIZE AND
LOW COST Sizes. are approx.
250MIA QUARTER AMP
B025/05 50 PIV
B025/10 100 PIV
xi x +” dia.
3 AMP 1-11 Pricing

Type P.LV. Price ea,
B05/05 50v  20p
805/10 100v  22p
B05/20 200v  23p
B05/40 400v  25p
B05/60 600v  27p
+H x 4L x %" dia
1AMP P.LV.
B1/05 50v  25p
B1/10 100v  25p
B1/20 200v  28p
B1/60 600v  30p
+H x 4L x %" dia.
1AMP P.L.V.
W005 50v  29p
W1 100v  36p
W02 200v  32p
600v  35p
% X3 l” Tubular
2 AMPS P.LV. i
B2/05 50v  35p
B2/10 100v  40p
B2/20 200v  45p ||
B2/60 600v  50p .
B82/100 1000v  55p 3&5
+H x fL x %" dia. T
4 AMPS P.I.V.
B4/100 100v  55p
B84/200 200v  59p
B4/400 400v 65p
B4/600 600v
B4/800 800v £1 00
+H x +L x %" dia. .
8 AMPS P.LV.
B6/05 50v  65p
B6/10 100v  70p it
B6/20 200v aop |
B6/40 400v
B6/6x0 GOOV £1 00

+H x tL x %" d

RECTIF

Typ 1-11
O AMP (To05) P.LV

CRS 1/05AF 50v 30p
CRS 1/10AF 100v 30p
CRS 1/20AF 200v 35p
CRS 1I40AF 400v 45p
CRS 1/60, 600v 55p
THREE AMP (TMB)

CRS 3/05, 4op
CRS 3/10AF 100v 40p
CRS 3/20AF 200v 45p
CRS 3/40AF 400v 55p
CRS 3/60AF 600v 65p
FIVE A

CRS 5/401 60p
SEVEN AMP (T048)

CRS 71101 60p
CRS 7/200 200v 87p
CRS 7/400 400v 85p
CRS 7/600 600v 95p

RADIO

Henry's e,

EDGWARE ROAD, W2

914

309 PA:

" All types offered subject to availabilty. Prices correct at time of press E. & 0. E. [0°% VAT to be added to all orders. UK post, etc, I5p. per order.

404-406 Electronjc Componentsand Equxpment 01-4028381| Open:-

354-356 High Fidelity and Tape Equipment01-4025854/4736 | 9am-6pm
co-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

6days a week
All stores
open all day
Saturday



EQUIPMENT

MULTIMETERS

(carr, etc. 30p)

M2i0 20K/Volt Slimiine G 75

TLH33D 2K/Volt Robust 7-50
437 10K/Volt Steel case. AC up to 40 KHz 4-95

U4324 20KlVol with AC current ranges 3-00

AF105  50K/Volt 11-95

U4313 20K/Vo|t AC current. Steel case 10-50

Udast Plus Built in transistor tester 10-50

Model 500 30K /Volt 9-95
OTHER EQUIPMENT

SE250B  Pocket Signal Injector 2-10 carr. 15p
SE500 Pocket Signal Tracer 1-70 carr, 15p
TE1S Grid Dip meter 440kHz-

280mHz 15:00 carr. 30p
TE40 AC Millivoltmeter 1-2mHz 18-95 carr. 35p

TE65 28 Range valve voltmeter 19-95 carr. 40p
120kHz-500mHz RF Gensrator
17-95 carr. 40p

TE22D  20Hz-200kHz Audio Generator
1895 carr, 40p
SE350A  Deluxe Signal Tracer 12-50 carr, 20p

E400 Volts/ohms/R-C sub./
RF field/RF gen. 14-75 carr, 20p

New Revolutionary Supertester 680R
680R Multi-tester Accessories
£18-50 Transistor tester
Elactronic voltmeter
Ampclamp
Temperature probe
Buass meter

Signal Injector
Phase Sequence

EHT Probe
Shunts 25/50/100A

€3025 Compact transistor tester
E1300 Mono mag. cart, preamp.
E1310  Stereo mag, cart, preamp,
Eallnhone telephone amplifier

1 eleamp. with PU eeil

LL1 r Intercomm, and chime
Chattallte (!Ights ag you talk)
1 Kw Dimmer/controller”

[

VHF 10 Alreraft Band Correcter
Bﬂoo Ch. 8, mixer
B2004 2 eh, Bt

BUILD THIS RADIO
Poriable MW / L
radie kit using Mu
RF IF module, Feat
— bandspread *
axtva selectivity, 8
motion_tuning, Ib
glass PVC cablnagt, 800MW ™ e
output, All parts &7 nl (baitery Eﬁp)‘ carr, ete, 329

EXCLUSIVE: SPECIAL DFFERS
MW/LW CAR RADIO AKAI 6
<+ or — Earth with speaker 8terco casaeﬁe

recorder,

and fixings, &850 carr./ £89-95 carr/packg, B0p,
packg. 30p. Palr Akal ADM micre-

phones, EB b6 carr/packg.
8 TRACK CAR 8TEREO £0p.

Earth) wlth speakers In 3 WAVEBAND POR‘I‘ABLE
& fixinge, £12:50 TWIN SFEAKER RAD!O.
earr/puckn 40p, FM/MW/SW AIRCRAFT
PUBLIC SERVICES, £10-48
HANIMAX HC1000 carr/packy. 30p,
Battery cassette recorder, PORTABLE CASSETTE
£10-50 care/packy, 26p, YER-w

HANIMAX HE2000

forcarorcarryaround 8728
cart/packy. 20p,

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS

{RONS - TOOLS - VALVES - PGT CORES MOST TYPES OF COMPONENTS "Elll‘ys
You need a catalogue! 55p post paid complete with Discount Voughers

Eata’ugug '

SPECIAL PURCHASES

AVOMETER MOVEMENTS
AVO 8 or 9 50mA MOVEMENTS.
Ex Brand New AVO's £3:50
Post 20p,

UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transistorised
geared tuners for 625 Line
Receiver IF output, £2-50,
Post 20p.

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED
la\qcédel No,

Radio control receiver 2-98
300 4-channel R/C transmitter 5-95
345 Slﬁ:erhet R/C receiver 5:95
455 signal generator 12-33
65 Simple transistor tester 1-40
115 8 watt Amplifier 3-90
120 12 watt amplifier 4-70
125 Stereo control unit 5-70
130 Mono contro! unit 3-60
605 Power supply for 115 4-55
610 Power supply for 120 4-55
615 Power supply for 2 x 120 573
230 AM/FM aerial amplifier 2-83
240 Auto packing light 5-90
275 Mic. preamplifier 608
570 LF generator 10Hz-1mHz 15-8¢
575 Sq. wave generator 20Hz-20Khz 14-60
590 SWR meter 12-85
620 NI-CAD Charger 1-2-12v 8-00
630 STAB Power supply 6-12v 0-25-0-1A 815
690 DC motor speed Gov. 2-87
700 Electronic Chaffinch 7-00
705 Windscreen wiper timer 6:80
760  Acoustic switch 10-75
780 Metal Detector (electranics only) 65
790 Capacltive Burglar alarm 6-85
835 Guitar preamp. 4:25
840 Delay car alarm 615
875 CAP, Dlscharge ignition for car engine
(~Ve Earth) 13:15
80 Scops Calibrator 2.2%
285 Level Indicator 615
525 120-160mHz VHF timer 11:30
715 Photo cell switch 110
196 Electronlc continuity tester 4-30
860 Photo timer 13-28
871 Sllde projector auto feed contro! 7158
235 Acoustic Alarm for driver 7:60
465 Quartz XTAL checker 8:75
220 Slgnal Injecter 2-30
330 VOX 1850
432 ‘Testakit 19-30
870 Buﬁer Battery Charper 858
885 Capacitive Contaet Alarm 625
850 Electronic 1875
820 Electronlc Dlgltal Clock 6850

BUILD THIS TUNER

MW/LW Radio Tuenst to use with any amplifier,
Famums Mullard RF/IF madule Ferrite aerlal bulli
in battery. Excellent results. Size 77 x 21 x 3§,
All parts £4:85, carr, 16p.

‘e e P e N e Vo S
MULTI-USE & RADIONIC KITB

10-1 10 Projocts
801 10 Projects 00
160-1 150 Projects 13:20
;Sloephogg CE?mn)\unlca(or zgg
ee, .
1o imiey, ) Prolects b8

(carr Ipacking 40p)
All transistor circuits with hand bookl

Ail types offered subject tu lvnﬂnbiliiy.

GARRARD BATTERY TAPE

DECK

'GARRARD 2 speed 9 volt tape decks, Fitted record/

play and oscillator/Erase heads,

Wind and rewind

controls, Takes up to 4” spools, Brand new com-

plete with head circuits.
£9-50 carr. 30p

TOP QUAL-
ITY SLIDER .
CONTROLS

60mm stroke hlgh
quality controls com-
plete with knobs (post,
etc. 15p any quantity).
Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
K, Meg.
45p each,
Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 65p each.
{Quantity discounts
available)

Complete with knobs. °

MARRIOT

TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
‘17" High Impedance
£2-00

'18% Med. Impedance
£2-00
R730/E73 2 track mono
Record/Erase low imp.
75p pair.
Erase Heads for 17" and
‘18" T5p
‘63’ 2
Hi imp. £1-75
'43' Erase Head for '63"
75p

track mono,

(Post etc.
quantity).

15p any

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER

AMPLIFIERS (carr., etc.
4.300, 0-3 watt 9 vc;lt_l

5
104, 1 watt 8 volt  2-20
304, 3watt 9 volt  2:50
555, 3 watt 12 voit

Z30, 15 watt 80 volt 3.57
E4206, 30 watt 45 volt

9:78
250, 30 watt 50 volt 437
E1210, 24 4 24 watgsl

Vo
REB00, 5 watt IC mains

opetated  Amplifiar
wlihcontrols 263
SACH4, T + 7

Stereo with contro\so

8ACI3, 158 + 15 watt
Stereo with controls
£11:60

20p}

SINCLAIR (carr 20p)
PROJECT 6

Z30 3:57 250 4:37
Stereo 60 Preamp, 7-97
PZ5 £3:97, PZ6 £6:37
PZ8 (for Z50) £4-77
A}JRANS £2°95)
gewJSlNCLAIR
Stereo Preamp, 11-85
Audlo Filter Unlt 695
Z4015 Watt Amp, 545

280 26 Watt Amp. 6:98
PZ5 Mod. for1 on2 Z40

PZ6 Mod, (8 Tab
1 on 2 Zdi 18
L8 Mcd. ($ Tab
ion2 79

Z6
TRANSFORMER Fﬁﬁ
1% DE
F=s.

Prolect 608 Kit

POWER SUPPLIES FOR
EVERY PURPOSE

cased unlesa stated ch

(470(3 0/74/9 volt 300 MA (Includes

‘Tape Recorders, 6

ulti-Adaptoer for
o8t 20p

1-98 p
Car Ll htﬁf Voltagé Ad)aptars GOOmI; (stam valtagc
50

sc 02 a/s 7 /9 volt 400mA
Illsed vargion

Pl 04 voH BOOmA (ehassis)
(chans!s)
1080 18v 1 amp (chasais)

3‘:18 26/28 volt 1 am

P1ds1 48 0:
P12 4412

9 ami chasals)

volt 0+
SE101A 3/8/9/12 volt 1 amp (Skab )
RP1684 8/74/9/12 1 amp (Stab.)

Battery/Malne cassette re- HANIMAX BC808 POCKET | Prices correct at time of OF,
curdery., £13:80 carr/packy, CALEULATOR WITH 10% VAT YO BE ADDED %o ALL ORDERS. ..--""'“\
30p E/ KEY, £28.95, UK post ete. 15p per order uniess stated, “m\\\l
¥ o
FIBRE OPTICS | &.laigm

RADIO

Henry's 22,

EDGWARE ROAD, W2

R o tors Henar
T L T o 2

QBth e P ometr
ADDRESSES Shanihed o Dl
Mares Talls Eﬂ 50




ESSENTIAL BOOKS FOR RADIO AMATEURS

1974 EDITION
RSGB AMATEUR RADIO CALL BOOK

Lists holders of G, GC, GD, Gi, GM, GW and El callsigns;
clubs and sometles afﬁllated to RSGB, and much useful
operating information.

A larger completely revised edition produced by a new
system and incorporating amendments and additions notified
by the MPT up to August 1973.

144 pages Price 75p post paid

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

A brand new book covering all aspects of modern teleprinter
techniques. Full descriptions and maintenance data for all
widely-used machines, together with design and use of
ancillary 2quipment. Definitely a book for the teleprinter

“enthusiast's work bench.

376 pages £5-35 post paid

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3VA

This extensively revised 15th edition is an indispénsable aid
to all who want to know more about amateur radio.
Specially designed to assist the newcomer to the hobby,
it covers technical, operating and licensing matters.

96 pages Price-90p post paid

AMATEUR RADIO AWARDS:
by C. R. Emary, G5GH

Lists all the world’s major awards from national societies and
how to obtain them.
fncludes reproductions of certificates and maps, and

- operating information.

Loose-leaf binding allows insertion of amendment pages at
a later date.

194 pages

Price £1-40 post paid

These are just four of a complete range of technical publications, log books and maps for the radio
amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
b to all interested in the hobby : write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

TRANSFORMERS

DOUGLAS GUARANTEED
Ptxcesmclude P. & P.and 10% VAT

Stove Enamelied
—-

MANS A%

| @ sty 2 or 24 Volts
waww Output V. % Amps. '\RI‘TI‘ %S*f ﬁrigg
w0 12V x 2230mA x 2 MTIIICS*t .. .. £l
e g 12V x 2300ma x 2 MT213* - .. £1-989
lﬂl@‘ﬂ' =y 12V x 214 x 2 nTncu?t : 8335 rkﬂﬂslg f or EOI//M&W’
I 19V x 224 x 2 MT18CT .. .. £3-08
E‘ﬁlﬁ“‘a 12V x 234 x 2 MT79AT £3-95 gll.:lN YCOUR TAPE RECORDER
P PP 12V x 244 x 2 MTI08AT et F AC MAINS
List price £8-25 12V x 2 5A % 2 MT 72AT .. .. £5-28 R
@M&E 30 Volts. All tapped at 0-12-15-20 Malns unit sapplied
‘ f 1.5 | OUR PRICE Outpuy Ret. No.  Prise uompm Ref. No.  Price comnplete and ready to
M‘B"M Amps. ps. plug into your cas-
= 500mA MTL20TH £1-81 APY wroar g5 sette-Tecorder. (State
n 1A MT79CT+ £2-51  5A  MT51AT £6-10 roltage, miare land
24 MT 3AT £3-77  8A  MTS8AT £9-88 type of plug required,
3A. MT20AT £4-31  10A  MTB9AT £11.97 if in doubt send dia- .

gram of recorder
socket).

onLYy £2-75 P& P

PLU53 MAINS UNIT

Provides three separate

50 Volts. All tapped at 0-19-23-33-40-50V
500mA MTI02ATE £2-36 3A MT105AT £6-34
1A MT103ATY £3-50 4A MTIO6AT £8-02
24 MTI04AT £4-74 5A MTI107AT £11-51
80 Volts. All tapped at 0— 24-30-40-48-60V .
300mA MTI24AT £2-80 24 MT127AT £5-15
1A MT126AT £3-70 3A MTI25AT £7-50

AUTO-WQUND RANGE

incl. V.A.T.
Carriage 44p

With 48
Ideal for the Radio Constructor

see-through Drawers

Power gthched output 9voltm;es

. . . . ¢, 7}v. and 9v. DC

As supplied by us to SCHOOLS, Ogt_put Winding tapped at Ref. No. Price A‘M:raclt}i:'e casoymains lead

TECHNICAL COLLEGES, HOSPI- N MITISUT e output scket, piug and

TALS, SHOPS and industry 150VA  0-145-300-220-240 MT4AT £3-61 ¢ 'ON'I“;“ % [83hx) Zim,
i 200V A MTE54T £4-81

throughout the country. Silver grey 10072 Ouiignr afloatie? AL £3 .50

stove enamelled steel cabinet with

C-D Ignition System by R. M. Marxton, Esq..
48 transparent styrene drawers fitted

Wireless World. Bxira lead with plug to fit your cassette recorder

with moulded handles and label slots. Reference 1IT3AT FRUIPNENT RANGE £4-28 50p. (State model and plug required.)
Dividers can be supplied at a smali See. Qutput (r.ns) Price
extra charge to enable each drawer 3-0-8 200mA4 Miomgsss 4199 MAINS UNIT FOR

Rt g i 9-0- A 1308+ -39
to be sub-divided into six compart- 1-.:90- 9 X LIV TRANSISTOR RADIO
1 501 23 t 9

ments. See-through drawers allow go;g-'zo, ggsmA , ﬁ;;’ﬂf’;; ?2':{3 ONLY

f =20 x 2 mA X 2 214CT* ° . For single outputs, 6v, 9v £2-20
swift selection of contents at a 0-8-9 % 2 S00mA « 2 MT207CT+  £2-58 Eon ol e s 6% 5 g
glance. A really first-class time and 0-15-20 x 2 500mA « 2 MT205AT*t  £3-89 P ov + 9y, £275 P. & P. 20p per unit.
space saving unit. Size of cabinet L 00 s ig:;’g (Please sfate outputs required).
214”7 x 113" XVG%'. size of drawers SO0 120  TOOMA (e MT221AT" £1-96 All unite are completely isolated from mains by
647 x 23" x 147, _ AT indicatex open unjversal fising with tags: CT 1s open double wound transformer ensuring 1009 safety,

U-clamp fixing with tags: C8 ix open U-clamp fixing with

Callers weicome, P.C. spills; * with interwinding screen; + untapped 24¢ ALL PRICES INC VAT
primary; t tapped at 210-240V.: other primaries tapped
240\ .

SEND FOR FREE ILLUSTRATED LEAFLETS at 200-220-24 R.C.S. PRODUCTS (RADIO) LTD.
OVER 200 TYPES IN STOCK throngh Agents or Direct. (Dept. P.W.)
DOUGLAS ELEGTRONIC INDUSTRIES LTD 36 Raymond Ave., South Woodford
Direct Sales Dept. P.W.,I;rllia%nAe;)Street, LOUGH,..LinCS. Londen, EI8 2HG
L




YES, 'YOU'VE GOT THE WHOLE WIDE WORLD IN

YOUR HANDS''! ALMOST UNBELIEVABLE! Think of .

the year 1984 and what might be produced then—now get the

fantastic ASTRAD |7 and SEE for yourself that the incredibl 4

Russians have don'e itall NOW! {j's the radio perfectionist's . L
RN Al e g LATEST RUSSIAN RADIO TECHNOLOGY
Tl sl WA S SHRINKS THE WORLD!*COMPUTERISED?

only £18-50-~a mere fraction of even today’s Russian miracle
e e R 2o o Comean roatl orderJ dave Apbroval. B BRANDNEW, Yo '
o ticpes sriotds toiud ot delaes o, THISTPANTASTICN ®PaguLous A A | I
wider band spread, for absolute ‘'pin-point’’ station selece 5 ‘ on RTABLE RADm
v uoos T
L\ ' RECEIVER $ WAip

tionl Plus “MAGIC EYE’ tuning level indicator for uitra
perfect tuning sensitivity! Yes, the Russians have surpassed them-
selves, proving 2gain their fantastic ability in the field of electronics
and brilliantly reflecting their advanced micro-circuitry techniques
in the field of spaceship and satellite communications. Yes, EVERY
WAVEBAND instantly at your fingertips including Standard
Long, Medium, Short and Ultra Short Waves to cover the
four corners of the earth during 24 hours a day including al) §§ 131 £
normal transmisslions. VHFIFM/USW, AM:LW, MW.| swd. ] B
gets, locally, local & new stations, not yet operational, an - ory

messages from all over the world! Expensive TURRET ‘\\q MAG'C EYE”tI.IlIin l
TUNER side control waveband selection unit (as used on expensive \ feveli di - I
Ti_V,’s!). Every wlavGeband clicks into position g(i)vingoiFnFcredlible eas:j 3 i‘i 2 - _‘ Icator F

of station tuning! Genuine push-pull output! ON/ volume an: v P = = A
separate Treble and Bass tane controls for utter perfection of SHR NK TU UNLY X]ﬂ"xm [ ) & ®: - ’:\%}
reproduction and tane! Press-button dial illumination! Take it = w o SRl T
anywhaere—runs economically on standard batteries (obtainable "":hes apprnx,/ ~ I/ -
everywhere} or direct through battery eliminator from 220,24

AC mains supply. Internal ferrite rod aerial plus built-in “rotatable” N S
telescopic aerial extending to 39 in approx. It’s alse a fabulous TRANS|STOER5,
CAR RADIO. Can also be used through extension amplifier, Eand AND DlOD S

tape recorder or public address system. SIZE 13in x t0in x

44in overall approx. Magnificently designed. in highly polished cases. ~WAVEBAN Ds

e P as sme B " STANDARD LONGand MEDIUM
Plus 5SHORT WAVEBANDS

come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS

ultra sensitive earphone for personal listening. ONLY £18-50 ”asulTRA SHORT WAVES
(with mains/battery eliminator £2-25 extra) BO X, POST, ETC. - s 202 i

45p. NO MORE TO PAY! %BUT WAIT, for only 75p (v H ! AN
extra you get the sensational “ICOMPUTERISED' WORLD "] Us! *NOW AVAILABLE WITH

TUNING GUIDE (it enables you to zone & time in a flash for f‘buh‘ls‘m“m“nls[w’
transmissions the whole world over—even a child can do it in a . WORLD TUNING GUIDE!

he—i int K. NO
flash—it even lats you know when to tune into the U.K ETC. MORE GUESSWORK-—

when abroad. NO GUESSING! NO MESSING!) PLUS Standard N 5
INSTANT DATA at your fingertips —
ZONEATIME NAFLASH

‘longlife’ batteries and Converter Plug. {Sorry—We cannot

change these new radios.for any earlier model purchased.) Send A
quickly to Uxbridge Road address, or call at either Store. But
HURRY! SHOPERTUNITIES SAVE YOU £££'s and E£€°s.

VHE AMEM

RADIO and
CASSETTE
TAPE RECORDER
& PLAYER

MOTE
CONTROL MICROPHONE

Shopertunities ‘‘thunder’’ ahead with an offer that’s FANTASTIC (e{fen
by our snniards!). I\G‘le'\;e snapgedF up 500 magnificent machines. Latest sen-
sation in the wor of sound! First-class makers! Fabulous VHF, AM/FM YR
Radio AND Cassette Tape Recorder & Player combined & it also runs off THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
standard bacteries or mains. (Simsly plug 0 e ERe AECOMMENDED delume portabl BT TR A e o35, Dut o2 par oot price we
ReEc'i');\ua_" PpRa|y(;Ec ga&!" \ll?l%' "3‘.2'; "e'A-r UIIDERR SAE‘::ME'#‘?CEE' cannot name first-class makers—but rest assured you’re getting one of the
Wonderful f 8 P -b K. .| BEST!Expensive “PIANO KEYBOARD?’ CONTROL PANEL (or latest
Wonderful features . & Pross-button Keyboard Coves Panel or latest | (PG e RPElVITCH control) AND AUTOMATIC LEVEL CONTROL
check/recording level indi’:‘ator ‘:',,'n.*u il JC EY:EL v:lsuall *Ba::'f;;_! No fiddling with awkward tape and reels, just ‘‘slap-in’’ a cassette and off
ate ON/OFF and HI-LO volume controls! % an:y dut’y built- you go! (Takes 30, 60 or 90 minute standard cassette tapes obtainable every-
speakert s Earphane (for personal listening or monicoring ) o ewivel yhere) Amazing performance ensUres oot ind Fast forward Beautile
speaker sockets! % Remote control microphone! Built-in swivel fre i e N Crnplece—record anywhere, indoors or
::'I::c:aplcy T.’;“J'um{'nEEﬂ-:h s%'R‘n?r"'él".’é’d-rT#‘)'"rﬁi'""' T=:=30°‘6’0° ::‘r;'e I;::'s ao: :I::::lardabran:::riezmeD 220/240V Ayc mains, Separate
i rr ndle. . akes standar . v bty " Fy A ) "
DT e i S, Dol Sieh Liss Ereses, facks for remote control mictophone; StC NRITTEN GUARANTEE and ful
- gives you superb clarit tone, | c d - !
incredible station SE.eC(iOI:!.'UY_quue rotating Stazion Se|ec::r Dial—-rge{s.oloca;‘ly. '“s"“c"""sd (Importers recommended 53"3% price £26 ??!) ?U: PR.IEF
tocal city and regional stations in every parc of the country, plus B.B.C. Mationai | ONLY £l .i’s'dp°s1t'd‘“' 50p. NIO’ M E TO PfA g d* '“’ q;!:noyi
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could | teston mai 5"6 ergiidays ?PD"’V‘ ram "‘"'Dst G dx‘:: ‘t"“’" un ‘AND
pay £££'s more for a Car Radio or Car Cassette player ALONE! £20-97, carr. delighted. NUS 'OFFER—Cassette tape, Standal atteries
etc., SOP—NOIHORE ’TO PAY’E Cc;mfrlete with dsimple instructions, | Microphone stand 58p extra, if required.
remote control microphone with onjoff switch and microphone stand. et e S A o
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day K "Order by post to Uxbridge Road address or call at C‘EherEs;:Sre-PBfE%AmSnEs
approval from receipt of goods, refund if not_delighted. Or call. galore at both stores. (COMMERCIAL TRAVELL I
BONUS OFFER : Batteries and Cassette Tape 28p extra if required. NOTE : Merchandising office at Holborn Store.) 1
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. | '~ — e o o s i e e —

SHOPERTUNITIES L

Dept. EE/NC/26, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 8A@. (Thurs. 1, Fri. 7). Also at 37/3% HIGH
HOLBORN {(opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m,), BOTH OPEN MON. TO SAT. 9 A.M. TiLL 6 P.M.

917
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“I MADE IT MYSELF”

Imagine the thrill yow'll feel! Imagine how impressed \_\'
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn —and help qualify yourself

for a new, better-paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating

Technatron Course, you learn by building!

You build 8 modern Transistor,

Radio . . . a Burglar Alarm. You-

' learn Radio and Electronics by,
doing actual projects you enjoy —.
making things with your own,
hands that you’ll be proud to own!,

No wonder it’s so fast and easy toi

learn this way. Because learningi

becomes a hobby! And what a:

profitable hobby.” Because oppor-'

tunities in the field of Radio and -

Electronics are growing faster.

than they can find people to fill the

jobs!
No mathematics,

no soldering - yet you

learn faster than you

ever dreamed possible.

Yes! Faster than you can imagine,
ou pick up the technical know
ow you need. Specially prepared

step-by-step lessons show you |

how to: read circuits — assemble
components - build things - -

experiment. You enjoy every .

minute of it! ‘

You get everything you need..

Tools. Components. Even a ver-!

satile Multimeter that we teachl

you how to use. All included ing
the course AT NO EXTRA

CHARGE! And this is a course|

anyone can afford. You can even
pay for it in easy payments — in;|
fact- you could make extra cash;
from spare-time work when you’ve

turned yourself into a qualified man ,

through B.LLE.T. training.

POST
TODAY FOR

[BRITISH INSTITUTE ‘OF ENGINEERING TECHNOLOGY

918

I millions

" now. There’s no obligation.

To: BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOBY
Aldermaston Gourt, Reading RG7 4PF

Yes, 1'd like to know more about your course, Please send

me free details-—pius your big, 76-page book that tells
about ail your courses.

ADDRESS .. ...

So fast, so easy,

this personalised course
wilf teach you even if
you don’t know a thing
today! .
No matter how little you know
now, no matter what your back-
ground or education, we’ll teach
you. Step by step, in simple
easy-to-understand language, you
pick up the secrets of radio and
electronics.

You become a man who makes
things, not just another of the
who don’t understand.
And you could pave the way to a
great new career, to add to the thrill
and .pride you receive when you
look at what you have achieved.
Within weeks you could hold in
your hand your own powerful

. radio. And after the course you
.can gO oOn

to acquire high-
powered technical qualifications,
because B.L.E.T.’s famous courses
go right up to City & Guilds
levels.

Send now for FREE

76 page book — see how
easy it is - read what

others say!

Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll
enjoy for years. Send the coupon

QH| erw4s

N—"

AGE *

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 14lb at £1-60 plus 35p p.p.: 281b at £3-00 plus
571p p.p.: S6ib at £4-95 plus £1-374 p.p. Contain pots. Res. Valves. Diodes
Tagbourds. Chassis. Valveholders. ete. Good value save £££s. Lucky Dip
Service. :

FANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4VH. medium
Persistance, green. tdeal scope tube.

Also 7BP7. All unused as new. Price £1-55 post paid.

NEW HEAVY COAX CABLE dia. 1”7 70 ohms approx. 50ft. lengths £1°55,
p. & p. 321p. 100 {t. lengths £2-97, p. & p. S5p.

AERIALS. New Condition Whip Type. 4{t. 22p; 111t. 321p. ail collapsible
type. P. & p. 4ft. 10p. 11ft. 15p. New bases on adjustable clamp for the
above, 67ip. p. & p. 27ip. .
CRYSTALS AS NEW. Hc 6u; 5,030; 4,945; 4,875: 4.840: 4,795: 4,580:
4,660: 4,520; 4,510: 2,295 Kc/s. 55p each pius 8p p.p. .
TRANSISTOR BOARDS—consisting of transistors, diodes and resistors
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 25p.
Quotations for quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 24in., 2in.
mill amps, volts, amps, Mixed at the bargain price of £2:20 P. & P. 27p.
minimum order of six.

AERIAL POLES 4ft high 2” in diameter push-in type as new 75p each p. & p.
25p each minimum four.

AERIAL MAST POLES approx. 5ft high 2” dia. Interlocking ends. Mini-
mum order three. New condition, £1-10 each section. Carriage 374p each
section. }” 75 ohms Coax in 50t coils with BNC plugs good condition.
Price £1:10 + 32ip p.p. -

AS NEW 500ua PENNY SIZE METERS complete with jack plug price
£1-10 each, p. & p. 10p.

COMMUNICATION RECEIVER PCRS price £10. post paid. PCR No. 2
6 to 22 Mexs.

C.W.0. CARRIAGE CHAR'GES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS.

A. H. THACKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.

SEHNNKSIT
ELECTRONIC
IGNITION KIT

COMPRISES

Everything —

Ready Drilied Case and Metalwork, Cables, Coil Connectors,
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and 2 tull 8-page instruction leaflet

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR IN ONLY i5 MINUTES USING THE
STANDARD COIL AND CONTACT BREAKER
POINTS: TO GIVE YOU —

fnstant all weather starting, Up to 20% fuel saving, Longer
13

battery life, Higher top speed, Faster acceleration, Spark plugs
last about five time longer, Misfire due to contact breaker,
bounce electronicaily eliminated, Purer exhaust emission
resulting in less air pollution, Contact breaker burn eliminated.
Suitable for all petrol engines up to 8 cylinders

PRICE ONLY £12.65

Ready Built Unit £14-85
Unit for Motor

Cycles with twin coils

and twin C.B. Points £19-80
(prices include VAT and post

& packing)
(NOT AVAILABLE IN KIT FORM)

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

Please state whether Positive
or negative earth units are
required when ordering.

FROMH

ICE ELECTROMIC SYSTEMS DEPT PW.
114 PARK FARM ROAD

BIRMINGHAM B43 TQH




\D™ " SAVE 50p ON A S-DeC A
8 SAVE 75: ON A T-DeC % "Z}?

DeCs

Take this chance to get the Worlds largest
selling solderless modular breadboards at a
special New Year offer price.

@ Solderiess

@ Component wires just push in

@ Modules link together

@ FREE control panel with each DeC
@ S-DeC 70 contact points

@ T-DeC 208 contact points

@ T-DeC accepts standard 1C's with

adaptor
ZIPPY CABINETS—THE NEW ROBUST ECONOMICAL ENCLOSURES
FOR YOUR PROJECTS ZIPPIES
@ ROBUST s

@ EASY TO MACHINE AND DRILL

@ ATTRACTIVE FRONT PANEL

@ FIXING SCREWS SUPPLIED

@ ALL WALLS CONTAIN SLOTS FOR PRINTED CIRCUIT BOARDS

TP1 80mm x 50mm x 30mm 50p

TP2 105mm x 65mm x 40mm 75p

TP3 155mm x 90mm x 50mm 99p ’

TP4 210mm x 125mm x 70mm £1-50 . .
all prices plus VAT. TP4 TP3 PT2 TP

sz | SPEGIAL OFFER VOUGHER

name
ddress,
feqxrse%ents Take this Voucher to your stockist. This entitles you to

pluspaymentto § S AVE 50p on an S-DeC
Either purchase one S-DeC for £1-30 instead of £1-80 or
PB PRODUCTS LTD. take one S-DeC for £1-80 plus a FREE TP1 Zippy Cabinet.

Rosemount House
! SAVE 75p on 1 T-DeC
14 Lambert Cross, Either purchase one T-DeC for £2:55 instead of £3-30

gsa:ir;" Walden, or take one T-DeC for £3-30 plus a FREE TP2 Zippy Cabinet

Telephone: Saffron Walden 7824 All prices subject fo additional 10% fOI‘ VAT.

919



NEW VAT INCLUSIVE PRICES i

.
2¢ Series ITL PRICE BARRIER SLASHED [ ic. sockets
INTERNATIONALLY
KNOWN BRANDS
Ist. GRADE DEVICES AT NEW
ROCK BDTTOM PRICES - J
SN740 17 SN7473 40, READOUTS Copperclad Plain Extra
N7400 P P | 0:1in 0-15in0-15inP & P Duakin-Line
SN7401  17p SN7474  40p [r0-3 HIGH 24in x fin Ga}p 8p — — 8 pin 13ip 16 pin 174p 36 pin 391
SN7402  18p SN7475  50p [\CHARACTERS ALSO + 1 | 2din x 32in Bp 1p pin 13:p 16 pin 17;p 36 pin 39;p
SN7410  17p SN7476  44p 14 pin D EF 2in x 8in 265p 2p 13p — 14 pin 15ip 24 pin 263p 40 pin 44p
SN7413  30p SN7490 69p J LED 1A 3tin x 3tin 6ip 23p — — 28 pin 30ip
SN7420 17p SN7492 74p (19,;:2 x><5|2r3in ggg ggg 1?3 1;
SN7447 99p SN7493 T74p Ret. LED1 | ¥H p
17 33 % o 3
This range will be increased con- 17:2 :Sir]1n 92 718 3;;3 }3,‘,’ ”64, Sl”ks

tinuously. Please enquire aboutany | £7.99 + 20p VAT - £2:19

devices not listed. DIP Breadboard. 4-15in x 6-15in, 119p. TV2forTO-66 15p. 5F tor TO-5

Verostrip, 8-5in x 1-5in, 264p. Spot-F: - _
”’”" m’,’,“s UR Cu;?errEOp p‘l?l Injech':n lof:? (snge‘oac.ﬁ TV3forTO-3  16p. 18F forTO-18

or 0-15in), 52p. Terminal pins, 28p {packs
FILAMENT INDICATOR of 36)—state slze.

minTRON 3018F 86

DIGITAL CLOCK

P.LV. 1amp RM.S. 2amp 16, O on . DIP10.2 for
100V 20p 50V 35p b TV4 forT0-126 SLA03D
200V 22p 100V 40p ‘ TV5 for TO-220 DIP14,5
800V 25p 200V 45p 6 F chi ; . A(:{OOO
1000V 38p s00V  50p = BREAKTHROUCH ip s

; ot
just imagine, one MOS LS! {.C. efiminati Y
th’,’leks ”’cf £ (4 '” 15 MSI ‘I]C s and numerous oth‘eT’ggr::g ‘ ]“ “‘

PIV. 1amp 135ar%p - p Either
50  1N4001  6ip 400 154p
100 1N4002 Tip 1N5401 16ip Cheapest Opto yet 12 0r 24 hour: 4 or6 digit
200 1N4003 9 1“5402 173p c“" LEDS © 50.0r60Hz operation
800 NS 115 NS08 2etm ‘. leading zero supression
800 1N4006 13p 1N5407 30p 1602, 0925" 26 single . voltage. supply

1000 1N4007 16ip 1N5408 33p LED3. 015" 17p similar to DIGITRONIC  in

BY100 16jp  BY#3 2% ) - . PW.. March 1973.

BY103 22 BY164 s5p 4012 b9 Only: e7ag

BY105  161p BY176  £1-65 (ED5. 0475 750 Y £7-99

BY126 16p BY182 £1-65 a B (nclusive Fric With 4 LED’s £16-59
. 1 1) .
BY127 16} BY250 254p DR Vat inclusive Prices With 6 LED's £20-75

RESISTO . Brce CAPACITO, new
Ratin Type Tolerance lange ac
i watt  Metal Glazs =5% £12 Series 510 to 00KA  5p | MULLARD C333, 629 and 630 series Sldb '/ :’
t watt Carbon Film +5% E24 Series 510 to 330K 1%9 —Ceramic Plate. E12 series from l l
pwatt  Mstat Oxide Film +2% E24 Series 100 to MO 4p 1-8pF to 0-022uF, 5ip.
iweh  gbermet- MRicRFIM  £2%  Elgserles o e 4jn | cEmamIC DISC—LOW voLTAGE— | POWER PACK/CONVERTER
3 *
ixiﬁ g:;gggémposmon F °n 2~zn-ez-7n*3-3n-3~90' 470 4ip | 0-0WF. 0-022uF, 0-047uF. 5ip; Switched 3, 6. 7+ or 9 voits.
1watt  Carbon Composition } *0:5 5-60; 6-80; 8-20 Sip 0-1uF, D-22uF, 0-47uF. 6ip. Up to 400mA Output
{watt  Carbon Film +10% E12 genes 132 :0 }gmg :P POLYSTYRENE (160V)—From 10pF S4n Output Lead Pousr
2watt  Carbon Film *5% E12 Serles o P | to 0-01uF in multiples of 10pF: 15pF; | %ith&smm plug utput
24 watt  Wire Wound 5% E}g ger!es 0'2%2 :” ‘2)73}10 }gg 22pF; 33pF; 47pF and 68pF 3ip. ZE%FHEE g y 7 ransiston
2; watt  Wire Wound *=10% eries (o] MYLAR PLATE (100V)—1000 13 e(adanmr\ Mains Lead
i d +5% E1Z Series 0-50t0 8-2kN  10p ( pF. ] {over s
Sl Wi Wond 050 to58KN  1tp | 2000pF. 5000pF.23p, 0-0IuF, 0-020F, wor “
10 watt  Wire Wound +5% 10KN; 15KN; 20KN; 25KN 1p 0-04uF. 0-05uF, 34p; 0-068uF. 0 - 1uF, -~ -
15 watt  Wire Wound 10N 10 6-8KN  133p | 5p; 0-2uF, 63p. Polarity
MULLARD C280 (250V POLYESTER) geva;al ’ ;L%";f;oi
—Q-01uF.  0-015uF.  0-022uF, | Swieh g w} S andicone
0-033uF, _0-047uF, 3ip: 0 osgug P indreator Gircuit
4p; 0-1uF. 0-15uF, 4ip; 0-22uF, Voltage ,* H . On OH
TRANSISTORS and DIODES 53p; 0-33uF, Tp; 0 47UF, 9p; 0-6BuF, | Seecto’  Rubter Font Soieh
ACH07 Tp) AFTy The | Bzl 11p | BEY77  28p | BSXX 18p | TICH 4p 12p; 1-0uF.  14%p; 1-5uF, 22p; Our Price £3-98 + P. & P. 16p.
ﬁg}%ﬁ gg :g%% ;39 gggg 5 g;:;g gp %%SA %: ;}gﬂb £1!-31 2-2uF, 26ip. Unstabilised Version of above . . £2-88
p p p
AC128 13p | BCHO7  top | BC328 lp [ BFIBC  %p | BUIS  £1-75] TIP2A  %9p - ?5'25{32'1'?}“?3?,23 rﬂastabfused) -
AC178 15p | BC108 10p | BCY7Q 17p | BF181 p | BUIDS/G2  £3-82 | IS 36ip | NS4  55p | ONA2BS  18p | AAZI3 1P | BAX1Z TBp p -
ACt8T 2p | BCIY (0} BCYR2 17p | BF1B4  Zp { D13V S| TIS73  £210{ oNJS5  S2p | N4l 87p | BAIO  10p | BAX16 1op | 9 vols at up to SOmA e . £1:65
ACIIK  20p | BCIT4 13; BCZ10 2p | BF1S5  Zip | MJ4000  £1-48 [ TISOY 3p | NIGIA  29p | INM442 €106 | BAID2 27ip | BAYSS 4fp | G volts (miniature) up to 50MA £2.09
Acie 2p | BCIY BCZI | BRI 13| MIMADID  pde) NEST. d6lp NI fBp | NI 145 ) BAMD  dp | BBI 4 | 64 volts at up to 50MA £2.75
20p § BCw? pt 8DI1S 14p | BF195  11p | MJE30 2N706 13p ] 2N3638  20p | ON44s4  £2.09 | BAM1  S5p | BBMI  38p 9+ 8 volts at up 10 50mA -22'75
ACYT? 2p | BC14§ 9 | BD124 8p | BF1% B3P | MJE2SS5 €1-82 ZN708  16p | 2N37G2  19p [ 2N4871  60p | BA112  ®%p | BBt42  82p volts at up 10 S0mA ..
ACY18 21p | BC14¢ 9p | BD131 §8p | BF137  16ip | MJE30SS ONGI4  2bip | NA03  t0p | 5129 tsip ! BAYM4  Sp [ OAS  %8p | 7T volts for Cassette Players (sman) £2:20
ACY1 BCIS?  13p | BDIX 20  Bip| MPEIZ . 2jp| N1A02  Rp| NI  ip [ Ns72  Op | BAIS  tp | QAW S4p | 37 43,6, 74, 9, 12 volts up to JA .. £3.75
2p| BC156  12p| BDI3I2PR £1-48 | BF20  rip | MPFI03 pj aN1S03  24p | N3OS 10p | IN5459 pIBAE S | QM7 T |k’ shabliiced® Car Battery Con-
AD140 dp ]| BCI59  14p | BDIR 3 | BF244B  20p | MPFIO4  4Sp | ON1304  24p | NGOG 10p dp [ BMZ8  Tip | OATY 10 A e 05
149 3 1688 1ip | BD13S 42p | BF262 25p | MPF105 p | 2N1305 24p | 2NI707  12p | 2N6O78  H4p [ BA12S  23p | QA1 8p verter, giving switched outputs o
AD161 2p | BCIBY 129 %p | MPFIOG  49lp | 2N1306 IR 9p NG o101 BAISU TEp | OASS  p | 7ror9volts .
AD162 2p | BCI7{  2p | BOIEY shyp | BFOT2 €421 | OC28 Fp| N7 2Mp| NS Gp [ INW4T  gop | BAMGY 6Tp | DA% P. & P. on all models 16p.
ADI1/2PR S9p | BC172  7ip | BD13S Tip| BFX0  3p| OC3 3p| MNI3E  Z7ip | NS0 Hp|3N1S2  100p | BAI4  2p |OAS1 &
AF114 Wup | BC1748  3p | BD139 78p | BFS28 €101 | OC36 38p | 1300  2rp| oNG711  11p |3N153  g9p | BAIS  2p | OASS  9p
AF115 up| BGI77  2p | BDI40 9iip | BFWI0  &7p | OCH | NIEW  2p| AN vz | 40 Sip | BAMS 2D | QA0 Tip 25”":
AFI1E p | BCiT8 BO01 . 1-35) BFWH  #7p | OC45 12p| NI N2 275 | 41 Sp | BAISH  20p | OAX2 12p
AFITT 14p| BCIY  24p | BD22 £1-37 | BFWS7  38p | OCTH i3p| MNB9  salp | NAT3 £220 | 40062 S0p{BAISS t5ip | OA2ID 1%ip -
AF118 92p | BO18IL BD203 £1-55 | BFX®  43p} OCT2 130p| 22180 £1-54 | 2N3B19  28p | 40408 S5p | BA1SG. 16ip | OA21t  30p Ali 5% tolerance
£124 31 BRI rip | OC75 NRM9 41 | 2 9gp | 4430 £1-39 | BAIB2 26jp | INST4  Bp
AF125 2p | BC184  9p | BFIDS T5p | BFXBS  fp | OCBI 13p| N%46  S5p [ N33  tesp 042  £2.47  BAZ0  fp [ N9 10p | BZYBS. 400mW, 3-3V to 33V 11p
AF125 2p | BCIBAL 9| BF1IS p | BFYS) 1ip | 0C83 25p| N2905  AGp | N3G04 19p | 0673 Sop | BA2t  7p [ INAWB  Sip
ML mimw TpiEE man RIGR Sam, wibe miumomsn b oy
AF138 3 4 a p
AF72 55 8213l 115 BFi73 5| Bavie | o6t p | 308 zz: N  1ip | AL 105 | BAWE2 %P BZX70, 2-5W, 7-5V to 75V ?79




VAT INVOICES ON REQUEST 2 et e s

.

Mullard  LP1186 sES EA1000 A1005S A1018 AI005MS
Varactor diode tuned 20 + 20 Watt &megrated 3 . watt ampliifier F.M. tuner chassis. F.M. tuner, similar  Multiplex Stereo
F.M. tuning heart. Stereo  Amplifier Kit module. Price includ- fully  transistorised to A1005S . but in  Decoder, fully built
£4.15, as described in Superb state-of-the-art ing handbook and 9 Voit positive earth oiled walnut cabi- and aligned, to match
P.E. May 1973. design by engineers of FREE heatsink. operation. net, etc. A1005S.
LP1185 matching I.F. Texas Instruments. Our price £2-48. Our Price £6-35. Our Price £9-38. Our Price £5-95.
strip. £4-85. £31-35 + P & P. 49p. Quantity discounts.
)
AUDIO I.CS - 31 d d DVM Linears
z gecQoe
Audio I.C. Leatlet No 12. FREE {only 8pin Dip 1089 apin Ot
with {.C's—10p separately. ® Maximum Display ~ or — 1-999V :
® Minimum Disptay + or — 1mV
Pre-Amplifiers input @ Can be scaled up to read 1.998V
Dual, MC1303L ® Aytomatic Polarity Detection
£1-88 ® Dual Ramp Integration
i @ Automatic Overange Indication 709
boaaaglslse g#z; @ Up to 50 readings per second w
@® Chopper Output provided. 7
=i Cvmp"ﬁe"s Supplied with complete data \ 7ih @ & “3p
S0mW, MFC“USSA All this on a single 16 pin DIL packed MOS LSt Integrated Circuit e i BT
1 watt, TAA300 P A State-of-the-Art Digital voltmeter 1.C. [IERUNRNAIA camnz £i88 MYRVIOS  EyEs
E1:79, Motorola 10, supplied | té‘géi: 2}5; F‘EE?%JS Es §§
2 watt, LM380 £1-59 c.il-lm ’Mn,l“ked‘ » SUPRTY Loen codp NESKS 3.4
: e FREE | g EEEE B2
5 watt, TBAB0 satley Noll JfF aem Sioum g
SR OurPrice """ 2305 | £x i b
15 watt, BHA0002 MC1312 decodes MC 1357 £1-59 TAAD1D €137
£3.95 SQ. Free leaflet No o586 S8 Tana ]
35 watt driVeI" o g|ve$ fu|| CerU” and MC1458CP1 12.42 TAAJT0 E5-15
NE540L £1-32 L details.  Bup Price e 5 T e
1 £6 49 MFCA40104 stg TADI0O :1-:2
MFC4060 78p TADMIO £1-65
inc. all parts for decoder, inc. Verobbard, V.A.T., P. & P. {Leaflet alone 10p.) NECor % ot o

Dept.i

m— WM 56, Fortis Green Road, London, N10 3HN.
: telephone: 883 3705
ﬁ
h!entloncnr:
new BUDIIENNEN RANGE

5k 250k0)
10k 500k "‘«;6'5’
25k IMO
50kl 2MQ
The Radio I.C. in a TO18 can. Supphed with 100k0)

our data leaflet No. 10. Giving circuits and -Our Price
2”"‘ component information  (Leatlet alone 10p.) £1.32 Log o lin less switch (and 1k lin)  13p

INDUCTORS

MULLARD biock filter 4
LP1175 as used with TAD100
now only £1-48

R.F. CHOKES, 0-1uH to 19mH. For o - ) " ——— & s = [L)uglorlm with shwwtch Mp
i i .5.P.&P.5p. BFS5 15p P 50 P p p ual iess switc P

full details ask for List No. 5. P.&F. 5p BFSB0  20p ZTX303 14p ZTX4S1 1Ip 25122 T3p  ZS274  19p Dual with switch 10kQ2, 100k and
DENCO COILS BFSE1 20p 2TX304 21p ZTX500 12p 28123  16p ZS276 p M, log only s7p
0 BFS9F  15p ZTX310 9p ZTX501 13p 2ZS124  18p 285278 37p 10k log + 0k antifog less switch  44p

Transistor Range: BFS97 23p ZTX311 10p 2ZTX502 17p 25140 2% .

Series 1T to 5T inclusi BFS9S  20p ZTX312 10p 'ZTX503 14p 25141 4% KSO30A L 10kN single
crieg o oIl IacTusive ZTX313 1ip ZTXs04 43p ZS142  33p Zener T 25k 33p
Blue, Yellow, Red and 2TX107 y ‘,& A 50Kk Dual
White all 44p each. s 100k 55p

1.F. Transformers: IFT13,
14, 16 and 17. 55p each:

New Silver and Black Knob 183p
IFT 15, 76p; IFT18, 73p. :

Presets Q
Vertical or Horizontai

ZTX551

12p  ZTX383 DIODES
25120

8p

Dual Purpose Range: Series 1to 7

inc. Blue, Yellow, Red and White, B
‘1‘4? egcgre . uF L4 53y 10V 6V o5V 4V 100V 0 1watt  5p 0:25watt ~ p
o en, Lis o gives fu 1 B 10001 1kN 10kN 100k 1M
details. 15 2500 2 5kt 25k 250kN  2-5MN
Ferrite Aerials: Medium and Long— 5 5001 5kQ  50k( 500k 5MA
state 300pF or 500pF tuning, 87p each a7 8 Cermet Type to 1M1 only. 41p.
68 61p
Tuning Cangs 10 W = VDR's § Thermistors
L] i 15 61p 63 A158 s2p 1.90
22 63 11p cz1 16} i BB
33 ) 61p 63p cza 14ip RS54 £1-61
.. 47 Bip Gip Bip 6ip 8 CZ13A N% VA1005 |8%p
. W e o0 ~ weum o
“'& oo 8¢ 6P o:p 4 e 2p Eoa6ED Asst T VAo i
g 150 e el 6:p 1p Bp E298ED A260 b VA1039 163p
' 220 ’p 6:p 8p 10p p 1% 3p E208ED AZ62 1ip  VA104D 1ip
330 61p ap 22p 3%p E29BED A265 11p  VAI053 11p
Type C804 W’ 470 6ip 0p 13p 19p 26p 48p E298ED P268 11p  VAIDESS 11p
5pF 61p S0pF 66p P 680 10p 13p 20p 23p 59p E23827 05 13p  VAI056S 1p
10pF 61p* 60pF 79p 86p 1000 10p 11p 17p 22p 25p 44p 79p E29827 06 11p  VAI066S 11p
15pF 61p  75pF T9p 1500 i 12p 20p 23p E293D0 P336 11p t':m?s :ggp
2 T 7
20pF oy 100pF 75p 26 - EpP with 00 R % e T TR P 1 vaiw b
P 1 2 q
25pF §1p screenand trimmers. 3700 s8p a4p 68p 79 149p 252p éﬂgsw s :1“18 X:w:gg igg
P. & P. all types 10 %p 6400 75p 93p
) ’ P 10000 ) 299p 333p Otner types obtainable upon apphicatian




"SLO-SYN” 3-LEAD
SYNCHRONOQUS STEPPING
= MOTOR

Type S$S15. These
fine molors are
easily reversed,
starting and stop-
ping in less than §°
without electrical
or mechanical
braklng. Simple
relay circuit can
be applied 1o give DC., to winding for a maximum
holding torque of 3000z/in with 35v at 0-35 amps
through winding. For AC. (synchronous) operation at
120r., 50Hz, Speed 60 rpm at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 steps per second—100 oz/in. Can
be wired to give 100 or 200 steps per revoiution witn
accuracy of 0-1° per step non-cumulative. Torgue
characterlstica can be modified by simple R.C.
clreuits. Dimensions: dia. 4”7, body fength 42", spindle
length 247 x & dia. Welght 63 Jbs. BRAND NEW in
maker's packing. Offered at less than 4 maker's price.

OUR PRICE ONLY £15

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

price. A 2-sided bracket is incorporated for vertical
or horizantal mounting, Size: 2 x 13" x 14”. Pull is
approximately 2lbs., plunger travel 11”. Fixing eye
takes up to 3” boit, plunger non-captive. NEW in
orlginal maker’s boxes. £1-20. P, & P. 20p. Large num-
ber available, special price for quantity. -

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
(concurrent with time setting) 15 x 1min
divisions, approximately I” between
divisions. Panel mounting with chrome
bezel 31” dia. £1-40. 15p P. & P.
KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
tmpedance approx. 2009, output 60 or 80 DB at 1 Kc.
As used In deaf alds, bugging devices, etc, Size (60
DB) 7/32” x 5/32” x +”: (80 DB) 3" x 5/32" x §”. Ex-
equipment, all tested. £1-20 each. P. & P. FREE.

MAINS
SOLENOID

This little unit gives
vertical lift of approxi-
mately 17 :
hinged .
Bracket incorporates 2 fixing screws. Length ot arm,
247, 240V AC. Pull at coll is approximately 1lb. £1.
FREE P. & P. Special guotes for quantities.

SOLENOIDS
by WESTOOL

240AC type MMS.
3lb. pull, 237 x 1" x
14, Travel 1”. 80p.
each, P. & P. 10p.
240AC type MM4. 2lb. pull,
14" x13” x 1", Travel 3" 10p
each. P. & P, 10p. Quantity
discounts: 10-50 10%, 50 up-
wards 25%.

A beautifully constructed solenoid at hali normal

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural  gear case)
240 AC., 28rpm. NEW
HIGH TORQUE,approx.
overall size: 34" x 34" x
237 4+ gpindle $” dia. as illustrated. £2-70. P. & P. 30p.

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!

A magnetically activated switeh, vacuum
sealed in a olass envelope. Siiver contacts,
normally closed. Rated 3amp at 120v. 1+amp
at 240v.” Size: (approx.) 1-%” long x " dia.
Ideal for burgiar alarms, security systems
etc,, and wherever non-mechanical switching
is required. 10 for £2-10; P. & P, 15p. 50 for
£8; 100 for £16-50. FREE P. & P, over 10,

AMPEX 7-5v, D.C. MOTOR

This is an ultra precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM/CM,
Stall load at 500ma. Draws
60ma on run. 600rpm J speed
adjustment. Internal AF/RF
suppression, §” dia. x 1"
spindie, motor 3” dia. x 13",
Original cost £16:50. OUR
PRICE £3-30. P. & P, 25p.
Large quantities available
(special quotations). Mu-metal
enclosure available 75p each,
FREEP. & P.

Simitar to above, 19rpm, £2-70. P. & P. 30p.
110rpm with pressed steel gear case (similar to above
but slightly smaller}. £2-76. P. & P. 30p.

NORPLEX

The famous American fibre-glass copper-clad
laminate. Finest quality with weven glass base of
Epoxy-resin. Exceilent Mech. and Elec. conductive
propertles. Heat resistant, ideal for P.C.'s etc. THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 12" x 127; 24" x 127;
24” x 24”; FULL SHEET 43” x 377 (i1 sq. #t.). Single-
sided Copper with thickness of 1/32”, 364", 3/32".
Also double-sided 1/32”, 1/16”, 3/32”. £1 per sq. ft.
Cut sizes (1-10.sq. ft.) 25p. P. & P, Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. AH
orders under #£2-50 C.W.0O. please.
Company orders under £2-50, surcharge
60p uniess C.W.O. .

ELECTRO-TEC

COMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, W2.
Tel : 01-723 5667 01-402 5580

a RADIO-AMATEUR!

tearn how to become a radio-amateur
in contact with the whole world. We glve
§ skillad preparation for the G.P.O. licence

and disco Iléhtln 3
studlos, ete,,
and full instruetions,
Also available In 2kW,

additisn
convarter. Modulates

No connections to sF
Rating 800 watt, Full

54 Lawford Road,

Dimmit

range of light dimmers

Illustrated is the popular PMSDI000 module.
1000W  professional

operstien, intarference suppression, 60mm slider

range: size 12 x 5 % 4

omplete with seale plq\!e.ﬂxlrlug SCPEWS

, wlth sepsrate heataink. -

e Dimmit range Includes standurd wall mounting
models for homa and office, ste. Professional modules for
use on lamps, heatery, motors ete, Rotary and Shider
zontrol varsions. Ratings: 1,000W, 2,000W.

s NEW

Just place unlt near any sound sourcewwradle, hi-f, tv, human voles, ete,
eaker required, simple wirlhg==simllar to dimmer.

10p for cornplete Illustrated catalogue and price |ise.

YOUNG ELECTRONICS v order 5ot

quality dimmee, linear

em, ideal for low cost stage
Used by scheols, theatres,

£5:80 inc, VAT, add 10p P, & P,

to Dimmie range==Modei SLBYO sound o light
the light in titme with ssund. Built-in mlcrophons.

Inatruetions. £7 <80 inc. VAT, add 10p P, & P, Send

Londen NWS5 2LN, Telephone 01.287 0201

v
¢

(-1 BAKER 12 MAJOR £9-90

B

30.14,500 cps.
tweeter loudspueaker,
net assembly, flux density 145,000

J

Double cone woofer and
Baker ceramic mag-
auss,

1 free!

Brochure, without obligation to:

i BRITISH NATIONAL RADIO &
. ELECTRONICS SCHOOL P.0. Box 158, JERSEY

I NAME : .. ..
I ADDRESS :o . . e e

~wii |

e BLOGK CAPS please ||
Yy .oy v iy I : K 1 F 1 3 F 1 I |

92p

BASS RESONANCE 40 cps 20 watt RMS,
MAJOR MODULE KIT £12-50
30.17,000 cps. woofer, tweeter, crossover

Ty and baffle as iliuscrated. Size 19in x 13in,
NOTE=When ordering state 3 or 8 or |5 ohms.

BAKER LOUDSPEAKERS 100% BRITISH MADE
Regent 18 in 15W #8.80 | Bupert 12 in. 20W  414-80 | New CGroup §0/12

Major 18 in. SOW £0:00 | Group 28 18 [n. 28W £5:80. 181n.50W £17,60
Deluxe 18 {0, 15W 811:00 | Group 35 12 in, 83W £9.00 | 80-18,000 0ps

'PAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

. THORNTON HEATH, SURREY Tel. 01-684 1665
ALL PRICES INCLUDE V.A.T. HI-FI ENCLOSURE PLANS 42p




Write the Specification
| sur perfectiron

fhon Anfex,

MODEL X25 Soldering lron 220-240
or 100-120 Volts. The leakage current
of the NEW X25 is anly a few micro-
amps and cannot harm the most
delicate equipment even when soldered
“live"”. Tested at 1500v. A.C. This 25
watt iron with its truly remarkable
heat-capacity will easily “'out-solder’
any conventionally made 40 and 60
watt soldering irons, due to its
unique construction advantages.
Fitted long-life iron-coated bit 1/8",
2 other bits available 3/32" and 3/16".
Totally enclosed element,ceramic and
steel shaft. Bits do not “"freeze” and
can easily be removed, PRICE £2.05
{rec. retait} P & P 10p.Suitable for
production work and as a generas
5 purpase iron,

MODEL CCN N
220 volts or 240 volts, The 15 watt miniature
model CCN also has negligible leakage. Test vottage 4000v.
A.C. Totally enclosed element in ceramic shaft. Fitted long-
lite iron-coated bit 3/32", 4 other bits available 1/8”, 3/16™, «
1/4" and 3/64" including Heat Shield. PRICE £2-48 (rec.
retail) P.& P 10p. :

Vi -

MODEL C Miniature 15 watt soldering iron fitted 3/32"
iron-coated bit. Many other bits available from 3/64”, to
3/16'"". Voitages 240, 220,110, 50 or 24. PRICE £2-05 {rec.
retail} P & P10p.

MODEL G 18 watt miniature iron, fitted

with long-life iron-coated bit 3/32". Voitage . T T glac:gre LOM;;;‘}-Z

; 240, 220 or 110. PRICE £2-26 (rec. retail) gt e & el e

P & P 10p. 15 lead and 2 heavy ¢lips

for connection to car battery.
Packed in strong plastic wallet
and with booklet “How to
Solder’".

PRICE £2:54 (rec. retail)

P& P 12p.

-.- P

MODEL SK.2 KIT
Contains 15 watt miniature
iron fitted with 3/16"" bit, 2
spare bits 5/32" and 3/32"
heat sink, solder, and
“How to Solder” booklet.
PRICE £3-25 (rec. retail)

P & P 10p.

v

ST3 Stand — This stand is made from !
high grade insulation material with'a @ ~
¢hromium plated strong steel spring. 11\ 7
is suitabte for ali models and replaces all
previous stands. The two sponges at
the side which are easily
replaceable, serve to keep

MODEL SK.1 KIT the sold_ering bits clean,
Contains 15 watt miniature iron Spare bits can be

- fitted with 3/16" bit, 2 spare accommodated as shown
bits 5/32"" and 3/32", heat on the illustration.
sink, solder, stand and PRICE: £1-00 {rec.
“How to Solder’’ retail) P & P 10p.
booklet.

ALL PRICES include VAT at 10%

S

PRICE £3-48 (rec retail)
P&P12p. / A

/

Yy 5 K ¥ N _N B _§ I
} enclose cheque/P.Q./Cash ‘

D Please send the following: {Giro No. 258 1000)
l From radio or electrical dealers, NAME
| . car accessory shops or in case of
s difficuity direct from: ADDRESS

i
i ANTEX LTD, FREEPOST 1
D Pleasa send the PLYMOQUTH PL1 1BR g
k ANTEX colour catalogue {no stamp required) Te! 0752 67377. ’
NN EEDR RGN EUE ENAm GUEE FRS SLES G S VI GpEm GUEE UEE GIAE G BANE AELS SNEE Emm S SRm S WS S

‘ 923
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POWER
SUPPLY
UNITS

AC-DC X DC-DC

Different Voltages
Ali English make
Fully Guaranteed
for parts & labour

240V A.C. INPUT
Ac'601 OUTPUTS 3V, 4-5V,BY, 75,9V & 12V D.C,

MAX. CURRENT 500mA

AC.301 INPUT 240V AC.

OUTPUT 5V, 7-5V, 8V D.C.
MAX. CURRENT 500mA

AC.201 INPUT 240V, A.C.

OUTPUT 9V & 12V. D.C.
MAX CURRENT 1 AMP

Ac-105 INPUT 240V A.C.

OUTPUT 12V
MAX. CURRENT 6 AMP

AC.101 NPUT: 240V A.C.

OUTPUT 6V OR 7:5V or 8V
MAX CURRENT 500mA

FULLY STABILIZED
Dc'301 INPUT: 12V D.C.

QUTPUT 6V, 7-5V & 8V D.C.

MAX CURRENT 500mA

Suitable to use from Car cig. lighter,
Dc'101 INPUT: 12V DC
. QUTPUT 7-5V or 8V DC
R MAX CURRENT 500mA

NORMAN ROSE

(ELEGTRICAL) LTD.,

Head Office: Birmingham Branch !
“Norman House" 29 Constitution Hill

8 St. Chad's Place Birmingham 19

London WC1X 9HJ

Telephone: 01-837 91113 Telephone: 021-236 4710

Manchester Branch : Bradford Branch ;

25/27 Harkness St Ardwick 10 Sackville Street
Manchester M12 6DS Bradford, Yorkshire
Telephone: 061-273 1498 Telephone: 0274 26104

D.LY.
ELECTRONIC
ORGAN
KITS

In use throughout
the world by
professionals

YPortable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. % Console—5 octave keyboard with
10 voices, 3 pitches, Keyboard can be split into solo and
accompaniment, Vibrato, built in amplifier and speaker
£250-93, %Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain,
Reverberation, Percussion, Wah Wah, £406-00. % Console
—2 x 5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Couplers, etc., at £572-55.

V.A.T. please add 10%,—show separately on order.
All components can be bought separately. Send 50p for

24-page catalogue which includes details of specialised
components plus free vouchers worth 50p.

Also available—WIRELESS WORLD SOUND SYNTHESIZER
KITS complete with reprinted instructions.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

12 Brett Road, Hackney, London, E.8. Tel: 0] 986 8455
8 Putney Bridge Rd., London, SWI8 t HU. Tel: 01 870 4949

INTRODUCING THE NEW DA.BAR MIN} THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

+ Three Inputs easily adjustable to suit users input requirements, e.g.
Mic., Tape, Disc., etc,

% Uses advanced design with five integrated circults.

4 Slider fader volume controls mount directly on P.C. board.

4 Full range bass and treble controls,

% Guaranteed top grade components with fibregiass printed circuit board,
ready-drilied and tinned. :

-k Battery operated (2 x PP3) not supplied with kit.
- Easy to follow assembly instructions {available separately 25p)

4 Attractive ready punched facia plate, available at extra cost, gives that
professional finish to the unit.

. Size: 9:5” x 4-8" x 2"

PRICE: KIT ONLY £11-00
FACIA PLATE £1 50
MANUAL AND ASSEMBLY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £15-00

ALL PRICES INCLUDE V.A.T. & POSTAGE IN UK,
5.A.E. ALL ENQUIRIES

DABAR ELEGTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI U1

e =
924 -




THE SPECIALISTS IN
QUADRAPHONIC KITS

AVAILABLE NOW!

"THE COMPREHENSIVE KIT FOR THE

PoWu Q4 Pnouci

SEND NOW FOR FULL DETAILS AND PRICES—SEE COUPON BELOW

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED

IN PRACTICAL ELECTRONICS

COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KiT £8-00 Post Free + 80p V.A.T.
: Inc. CBS Licence Fee
PRE AMPLIFIER BOARD. COMPLETE KIT £3-00 Post Free + 30p V.A.
MASTER VOL./TONE/4 CH. BALANCE BOARD. COMPLETE KIT £8-50 Post Free + 85p V.A.T
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT £7-50 Post Free + 75p V.A.T
POWER SUPPLY BOARD. COMPLETE KIT £5:00 Post Free + 50p V.A.T
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS £0-75 Post Free + 7p V.A.T
MAINS TRANSFORMER £6-25 Post Free + 62p V.A.T
CHASSIS, PUNCHED & DRILLED WITH SCREENS £3:25 Post Free + 32p V.A.T
WOOD CASE SURROUNDING £1-75 Post Free + 17p V.A.T
HARDWARE PACK £2-00 Post Free + 20p V.A.T
CONTROL SECTION FASCIA £3-50 Post Free + 35p V.A.T
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) £42 per pair + £2 p %4‘3 L Ae
+ £
GOLDRING G101/2 Turntable LESS CARTRIDGE (Special Introductory Offer) £23-90 Post Free + £2-39 V.A.T.
DEUSCHE ELAC STS 144/17 CARTRIDGE £6:90 Post Free + 69p V.A.T

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY
DETAIL. TRADE AND EXPORT ENQUIRIES. WELCOME

Please send me: Please tick box CHASSIS a
CBS SQ DECODER O | P.W.Q4 PROJECT Full Details O
PRE AMPLIFIER BOARD @iy SASE g
MASTER VOL. BOARD o ?:gg&‘““ g
. EOWERIAMEqRO R 8 | TEAK/WHITE SPEAKERS PR. T.K. O
POWER SUPPLY BOARD o w.h, O
: SMOOTHING CAPACITORS O | GOLDRING TURNTABLE a
E l_ E c T R 0 N l c s MAINS TRANSFORMER O | ELAC CARTRIDGE - o
MONEY ENCLOSED £ .....cocivimvvcininnnns
CHEQUE/P.O./MONEY ORDER
~ P.O. BOX 18, 5 :
lock capitals please
HARLOW, ESSEX, CM18 6SH NAME
Telephone HARLOW 25457 (STD 0279) ADDRESS

....................................................................................

925



100 WATT

S0 WAE I AMPLIFIER

SPEAKER

HEADPHONES
MICROPHONE

@@GOUP/DISGO UNITS

50 WATT ailf 3
SPEAKER

TWIN TURNTABLE

WITH PRE-AMP

All types 15 Ohms covered in Rexine and Vyna

TYPE CI32 30-40 WATTS Fitted two
ily dback how] char-

acteristic high fiax 137 x 8' 20 watt

speakers. Terms: Dep. £2-95 and 9 £2 l 95

m'thly payments §2-43 (Tota.l £24-82) Caur, 65D,

TYPE C4100 100 WATTS

filled and pressurized. Terms: Dep.

R.S.C. COLUMN SPEAKERS

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS

TYPE 04100 IS ALSO SUITABLE FOR BASS GUITAR OR ELEOTRONIC ORGAN
TYPE C313 50 WATTS Low fsedback
characteristic. Fitted three 13”7
cone high flux speakers with hlgh power
voioe coils. Bize approx. 54" x 147

Dep. £4-72 & 9 mthly pymts
£3-58 (£36-94)
inc. four 12 50 watt speakeors lor consix;vlf,-
tt hxtr: truction. Size approx. 58x16x 10¥ Acousti
ot el Sreveunisen Tocn: Do £15-50 & 12 mthly. pyts. £5-48 (Total £81- 02) Carr. £1-50

8” deep
x 117,

£32.72
£71.50

Incorporating Tremolo and 18”7 x B” or 10” Speaker. Output
8 watts R.M.8. Continuous. 3 Jack Inputs for Microphone and
Instrument. Mains Neon Controls: Volume, Tone, Tremolo
Speed Tremolo Intensity.
Terms: Deposit £2-75 and 9 monthly L
payments £2-17 (Total £22-28).

Carr. free

MINSTREL 8W GUITAR AMP

FANE
CRESGENDO
SPEAKERS

Full range
svailable at

ALL BRANCHES

FAL PHASE 50 MLk.III AMPLIFIER 50 WATT.

8olid state. 4 Separately coutrolled inputs Plus master vol.
control. Ind, Bass and Treble Controls. Protective circuit to
guard against damage from accidental shorts. Output for
Speaker/s 3 to 30 ohma. Size 177 x 77 x 73* 200-250v, A.C,
mains, Output 50 watts music rating, Qr deposit g

48-93 & 9 monthly payments £4-22. Totsi £44-91. £39 93

- payments of £8-33 (Total £179:94).

RSC PHANTOM ‘50’

Combined 50W Amplifier
and 12in. Loudspeaker,

PACKAGE OFFER

Units listed below

(a) 100w POWER AMPLIFIER
(b) PAIR OF HI-FI HEAD-

PHONES
(c) MATCHING DYNAMIC
‘MIKE’ (attached to h’phone)
(d) PAIR 50 WATT SPEAKERS
Black Rexine covered
Cabinets Slze approx.

8" 18"

F1 (¢) RSC TD! DISCO CONSOLE

(a) (b)(c)(d) £‘l 49 95

Carr. £3-00
Terms Deposit £30 and 18 monthly

TDI DISCO
CONSOLE

Ineorporabng twin Garrard SP25

r BSR MP60 f{ype turntables and
SOnotone or Acos Cartridges with
dlamond stylii, Separate Vol. con-
trols for each turniable. Also
MONITORING FACILITIES, plug
Treble and Bass Controls. Separate
input for ‘mike’ with vol. control
switech, Black Vynide covered
Cabinet with lid, see illustration

on left
Or Dep, £9-95 and .
12 mthly pymt: £5-85
{Total
Carr. £1-50

FANE |JLTRAHICH POWER LOUDSPEAKERS

All power ratings are R.M.8. continuous. 2 YEARS' GUARANTEE
High flux ceramic magnets. ALL CARRIAGE FR

‘POP’ 100 | ‘POP’ 60 ‘POP’ 50
18”7 100 Watt | 157 60 Watt | 12”7 50 Watt
14,000 gauss | 14,000 gauss 13,000 gauss

150 8/15Q 150 £1 1.99

£25.95 | £14.75 Dep £2-99 2nd 8
Dep: £5-95and 9 Dep. £3-75 and 9 monthly pay-
mthly payments monthly payments, ments  £1-28

-58 (Total £2893 £150 (Total £17-25) | -_(Total £14-51)
AT s PAIR SUITABLE

FOR BASS GUITAR, ELECT. ORGAN, ETC. | 411, PURPOSES

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
Dual Cone 15 Q (for uses £7 95 or Dep. £1-25 and 9

BROUP/DISCO EQUIPMENT PAGKAGE OFFERS

Eiectronic Organ). Carr, free (Total £0-26).

ALy i e Souos o
Terms: Deposit £7-50 and 12 tnonthly 25583 £5 l '5051'10
payments of £4:29 (Total £58.98) STl

F.AL. PHASE 50 MK.III AMPLIFIER 28993 PACKAGE PRICE
PR. FANE POP 50 L/SPEAKERS £23 95 59' 0 caIT.
Terms: Deposit £8-50 and 12 monthly 333‘91 £ 5 £1-10

paymenis of £4-88 (Total £68-06)
OTHER PACKAGE OFFERS AVAILABLE

HIGH QUALITY LOUDSPEAKER UNITS

ALL TWO TONE REXINE AND VYNAIR FINISH
L125 50 WATT Fitted pair of 127 50

watt high fiux speakers for conservative £37'95
rating. Impedance 8-15 ohms. Carr. £1-50

Or deposit £3-95 and 9 monthly payts. of £4-34. Total £43-01
L12/20 12" 20-25 WATT 13,000 | L12/10 10-15 Watt veneer
lines 1 finish cabinet 12”7 unit 8-16

£8.25

For_ Lead Guitar, Mic..

5 ohms
Gram, Radio, Dep £‘> 15 & 9

Tape (Not for use with Bass £l3§ l5 ohm. Size approx, 14” x
instruments), Ine. 3 gnputs and 2 vol. controls plus Treble, Bass and Presence. mthly pymts £1-50 14” x 9”. Carr. 50p. Dep.£1-25 & 9
Quiput Jack for 1 15 chm 3 tively finished in black with (Total £13-65) Carr. 55p. | mtbly pymts £1-06 (Total £10-79)

sitver-finished fascia and trimminga, Compact gize. Fitted carrying handle.

Termse tnzgo;;t, ;;s 95 ard 12 monthly ONLY 5 5 CREDIT TERMS AVAILABLE ON PURCHASES OVER
aymen tal £68-59), :
é)A'E - [Iieaﬂet (To ) Cmuflgg £ 9 9 £10 (Kits Excepted) INTEREST CHARGES REFUNDED

ON CREDIT SALES Settled in 3 months

FAL TWIN CHANNEL
AMPLIFIERS

RSC GP30 HI-Fl
- AMPLIFIER

RSG BASS-REGENT

50 WATT AMPLIFIER

A powerful high quality all-purpose unit

for lead, rhythm, bass guitar, vocalists,

gram, radio, tape, Peak Output rating,

Loudspeaker wunit either horizontal or

vertical mounting.

% Two extra heavy
Loudspeakers.

% Four Jack inputs and two Volume

Controls for instant use of up to four

pick-ups or ‘‘mikes”. Bass and Treble

controls, Send 8.A.E. for leaflet.

Credit Terms: Deposit £15-50

& 12 monthly payments

e b 1200
£556. (Yotal £82-12.) Carr. £2-50

duty 12in, 50w

For Guitar, Vocal or

fnstrumental Group

A 4 input, 2 vol. control Hi-Fi
30 watt unit with Separate Bass
and Treble controls, Current
valves, Peak output rating.
Strong Rexine covered cabinet with
handles. Attractive black/silver P.V.C. fascia, Neon indicator.
For 200-250v. A.C, mains. For 3 or 15 ohm
speakers. Send S.A.E. for leaflet. Terms:

L]
Deposit £4-40 and 9 monthly payments of £25 85
£275 (Total £20-15).

FAL PHASE 100/2 AMPLIF

Carr.
75p

Size 53 x 4} x

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BMI, An all-dry battery ¢liminator,
2}n. approx. Completely

100 WATTS MUBIC RATING.
Solid State. Sep, Bass and
Treble Controls. 4 separate
controlled Inputs plus master

Solid State, 4 sep. controlled inpats plus
master volumne control. Individual Bass
and Treble controls. Qutput for speakers 3-30
ohms. Protective circuitry against damage
from short circuits.

FAL ‘SUPER 50’
50W ATTS MUSIC RATING £59-50

Terms: Dep. £8-50 & (2 mihly.
payments £4-97 (Total £68-14) Post free

FAL ‘SUPER 100’

replaces batteries supplying 1-5v and 90v,
to battery radio where A.C. mainy 200/

control. Output for speakers
3-30 ohms. Includes protective

100 WATTS MUSIC RATING. Terms: Dep.

. 5 p cireuit s £11-95 & 12 mthly, pymts. o
2505 Post 30 50¢/s is available. £ 4.1 & Tef;;,s,“g';’;gs‘}fm;,g;gmf; Slgg“,;;;;‘;;;ly £69 8 5 Carr. | £6:63 (Totai £91-31). Prices £79-95
ASSEMBLED READY FOR USE payments £6-05 (Total £80-25), free | include protective dust cover. Post free
FULLY GUARANTEE! d and Interleaved where y. SELERIUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS EJLLY GUARANTEED. Imprecnnt RECTIFIERS
MIDGET CLAMPED TYPE 2§ X 28 X 2§m TOP SHROUDED DROP-THRO’ TYPE CHARGER TRANSFORMERS 0-9-15v. 11a. £1-10, F. W. (Bridged)
250v., 80ma4, 6-3v.2a ... ... £1-16 | 350-0-250v. 70mA, 6-3v. 2a., 0-5-6 3v, 2a. £1-49 | 24a. £1-25; 3a.81-40; 5a.81-60; 6a.£1-85; 84.£2-20 Al 6/12v. D.C.
250-0-260v., 60mA 6-3v 22 ...... ...... 1418 | 250-0-250v. 100mA, 6-3v. 3-ba. " ... 21.71 | AUTO (Step UP/step DOWN) TRANSFORMERS | output. Max. A.C.
2560-0-260v. 100mA, 6-3v. 2a., 6-3v. La. .. £1.75 | 0-110/120v. ?3)0 22?60-25&%5 asgosoﬁogmzt 5516%50 ; ig ut leé
. 350-0-350v. 80mA, 6-3v, 2a., 0-5-6-3v. 2a. S1.81 | 150 watts, £2:10 250 watis watts a, 28p. 2a, 89p.
LR ST i T il R T 250-0-250v. 100104, 6-3v. 48, 0-5-6-3v. 35, £8.45 3a, 589, 4. 72D,
v. 80mA, §-3v. 2a., 0-5-6-3v. 28, £155 | 300.0.300v. 100mA, 6-3v. da, 0-5-6.3v. 3a, £5.45 | QUIPUT TRANSEORMERS 2. 88p
250-0-250v. 100maA, 6-3v. da., 0-5-6-3v. 36. £2-35 | 300.0-900v. 190mA. 6 Bu. o ot 5.2, 1 Push-Pull 8 watts EL84to3 Qorls .. 95 r ST
300-0-300v. 100mA, 6-3v, da., 0-5-6:3v, 3a. £2.45 Suitable for Mullard 510 Ataniifier. . ... 4.5 | Pusb-Buil 10 watts 6V6, ECL8S to 8-5-8- SMOOTHING
300-0-300v, 130mA, 6-3v, 4a. c.t., 6:3v. 1s. 350-0-350. 100mA. 6-8v. 4u.. 0-5-6-8v. 3a. £0-15 [J (%) gpagnoseaoaooporpacaasacaogns £1:55 CHOKES
For Mullard 510 Amplifier £2-95 | 250 0.350v., 150mA. 6-3v. 4a., 0-5:6-3v, 3a. £2-85 | Fusb- Pull EL84 to 3 or 15 £2 10-12 watts. . £1-50 | 150ma, 7-10H, 250
350-0-350v. 100mA, 6-3v, 4a., 0 5-6-8v. 3 £2.45 ‘ ’ o oo Push-Pull Ultra Linear for Mullard 510, ete. £245 Q  77p; 100m4,
850-0-350v, 150mA, 6-3v, 4a., 0-5-6-3v. 3a. £2-85 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound 10H, 200 Q 98¢;
425-0-425v. 200mA, 6-3v, 48!, ct., bv. 3a. £5-35 | Types 6-3v. 1-5a. 55p; 6:8v. 2a. 60p; 6-3v. 3a. 86p; 6L6, KT66, etc., for 3or 156 Q ........ £2:20 | 80mA, 10H, 350 Q
425-0-425v. 200mA, 6-3v, 4a., Twice 5v. 3a. £5:60 | 6-3v. 6a. £145; 12v. la. 6lp; 12v, 3a, or 24v. | Push-Pull 20 wath high quality sectionally 8bp; SOmA 10H,
450-0-450v. 250mA, 6-3v. 4a., ci., 5v. 3a. £6-00 || 1-52£1:50;0-9-18v 1ia £1-25; 0-12-25-42v 2a%1-95. wound EL34, 618, K'T66 etc. to 3or 15 Q £8-85 | 400 Q 28p.
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H u GE Dl sco u NTS AKAI 4000DS Tape Unit £69-95 (Rec. Price £97-50) “¥"
AKAI 17211 Tape Unit £72-95 (Rec. Price £104-50) <3y
ON LEADING BRAND TAPE AKAI GR81D Tape Unit  £58-95 (Rec. Price £84-10) ¥

GOLDRING GL72 T/Table & P.U, £29-95 (Rec. Price £37-29) Sy

A N D T u R N TA B l. E u N l T s Or for £3 extra Goldring G800 Cartridge worth over £10 fitted to above unit.
ALI- PRIGES GOLDRING GL75 T/Table  P.U. £34-50 (Rec. Price £47.19) Carr. 85p.
Or for £3 extra Goldring G800 Cartridge worth over £10 fitted to above unit, "
BSR MP60 T/Table & P.U. £9-95 (Rec. Price £14-95) Carr. 40p

IN c I.u D E v A T T/TABLES with MAGNETIC CARTRIDGE;, PLINTH & COVER
aFEs GARRARD $P25 with G800 £17-95 SPECIAL PRICE (Carr. £1)

FULL LABOUR & MATERIAL BSR MP6O with GBOO £17-95 SPECIAL PRICE (Carr. £1)

BSR HT70 with G8007  £23.95 SPECIAL PRICE (Carr. £|
GUARANTEES GARRARD AP76 with G800 £28-95 SPECIAL PRICE (Carr. £|
FOR 12 MONTHS LEAK DELTA 30 Amplifier £49-95 (Rec. Price £76-89) Carr. 40p

LEAK DELTA 70 Amplifier £59-95 (Rec. Price £94-49) Carr. 45p
LINEAR 202 10 + [OW,, £29-95 Carr. 54p '

, . : DISCOUNT WAREHOUSE PRICES ON LEAK,
RS5C GGG k!l 6+6 WATT high quality STEREO AMPLIFIER WHARFEDALE etc. etc.

Individual Ganged Controls: Bass, Treble, Volunie and Balance, Printed —visit your nearest RSC Hi Fi Centre
circuit construction employing 10 Transistors plus Diodes. Output

rating I.H.F. M. Frequency range 20-20,000 ¢.p.s. Bass Control £ 12db. i
.y Treble Control == 13db, Selector switch for HI-FI SPEAKER ENCLOSURES MODERN DESIGN
P.U, or Tape/Radio. For loudspeaker out- Teak veneer finisll Acoustionlly Jined, Hizes approx. Carr, 33p. per enc.
| put impedances of 3 to 1§ ohms. For JES Size 16” > 117 % 9~ SES8 For optimum perform-
standard 200-250v. A.C. mains operation, Pressurised. Gives pleasing ance with any 8in, -
| Attractive Black and Silver finished metal results with an{ £5,50 Hi-Fi speaker, £6'50
fascia plate and matching control knobs, 8in. Hi-Fi speaker. Size 19 % 104 x 9in.
COMPLETE - T8 __INOLUDING | SE10 For outstanding results SE12  For excellent per-

CREDIT TERMS AVAILABLE
Minimum Deposit 10%

Prices shown correct at time of going to press

" z 0 PA
e FULLY WIRED PRINTED OIRCUIT und i : ¢ (=
copnmgms i K SSIEONS 1265 G5 | 1ok slisi X 16 6.5 semkerand useor£7.95
1 W . - -
as luatrated £18:50 or dep, #2:60 and O monthly payuents £1-83 (Total 81867 % 9in. Ported 25% > 16 % Sin, "W

e AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high sfficienoy ceramnie magnets.
Plusticised Cone surround, D' indivates Tweeter Cone providing
extended frequency range up $6 15,000 ¢.p.s Impedancs 3 or
816 olm« PLEASE STATE OHOICE.
Excasptional yertormance st low cost.

HFSO8T 8 10W 808 HFI20D 12" 15W 42560
HyloeD 107 10W £3:30 HFEIL6 12 18W- 4636
HPg0 19 15W £495 HFI28D 12" 18W £085

FANE 807T HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound guality, in suitable
sngiostire. Oast chassis Rell P.V,C. oone sarround and long throw volce
coll to nchieve very low fundamental resonance of 80 o.p.s. Tweeter
conie is flited to extend high note response. Frequenvy rauge 25 Hz to

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in, 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit.and tweeter. Smooth
reaponss and extended frequency range £6.50 Carr.
ensure surprisingly realistic reproduction. 33p
OR SENIOR 15 WATT INCLUDING £7 65 Carr.
" HF126 15,000 LINE SPEAKER 39p

R.S.C. TA6 6 Watt Hi-FI AMPLIFIER m
o) X fodd, Fr 3 80-20,0 P
@gdsg.uﬁaﬁgﬁmgmmm 0-%9, at 1.600 o sepnrzte ;ggug :n!d Qﬂg q‘ =

Preble ‘1ft snd out’ controln, 8 Input sookets for Mike, Gram, Radlo
or Tape. Input selector awitch, Output for 3-18 ohm spkre, Max, seusitivity smV
16 Kilx, Gauss 10,000, Trmpedance 8 or 8418 €, Output rating L.H.J.M, Fully enclased enamelled case, 9p x 24 X blin.  Attractive
PLEASE STATE IMPEDANOE REQUIRED Lixt 4490 brugshed sliver finish tacia plate 10k % 3in, and matehing knobs.
MODEL 8031 8” 15w, with parasitic Tweeter, £5.50 Uomupleis kit of parts with tull wiring disgramy and jostructions, £8.50 C‘lof;-
Tespotisa 25 Hz to 16 iz Unwss 13,000 Iup 8 or 8-166, R@*SYV Liwt £4.v0 OR FACTORY BUILT WITH 13 MONTKS' GUARANTRE £12:05 *

Il}.%:ﬂ. N!{ﬂ' SUEER SOTEIIG“ HEEI‘VII.“Y STEREO AMPLIFIER | ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM
UILD A PLIFIER WOR APPROXIMATELY i 25 % 14 10in.

DOUBLE THE KIT PRICE INCLUDING CABINET £2 B DI Z Rt

Only high grade components by ieading manufacturers 5 Response 30-20,000 c.p.s. COMPLETE KIT =

* Pugh Button Selector Switching  For Magnetic or Tmpedunce 15 ohims £25.25 i

* Juck Socket for Headphones Ceramic Picl-Ups & Performance comparable with

* Neon Indicator regardless of Price, : b : -8
* Satin Silver Finish Metal Fascia  Output (per chane units costing cosiderably more  Carr, 65p "
: Solid State Cireuitry nel) 15 watts RMS COMPLETE KIT Consists of (1) 12in, 15 watt Bass
Twenty Silicon Transistors into 88§},  Fre« (less cabinet), .50 unit with cast chassis, Roil rubber cone surround
* Four Dsigdgs,s ixng I}ecnﬁers guﬂx:ym %Ss%g:;;: gg\g}.n gto% w f;rzultra low resonance, and ceramic magnet,
nd 5. A,k o0 : a It red. ~wiy quarter section series cross-over system.
full deseriptive leaflet. + 14 dB. £5 extra, (3) 3x§a§‘ high flux middle range sp’éaker.
(3) I3

R.8.C. STEREO FM Iff TUNER., FACTORY BUILT UNIT INC. (4) High efilciency tweetet, (5) Appropriate quantit, acoustic

in cabinet CABINET with 12 months’ guars B damping material. (6) Handsome Teak veneete cabinet,

Visually matches £3750 antee, Of Dep. £7 and 9 monthly £42 50 §7) Circuit and full ihstructions, Terms: Deposit £5:25 and
Super 30 Mk, 11 payments £4:54 (Total £47:86). monthly payments £2.56 (Total £28:29).

NOW SIX NEW BRANCHES NEW LARGER PREMISES AT HULL, MAILORDERS & EXPORT ENQUIRIES Y0:

BOLTON 23 peanscate DARLINGTON, NEWCASTLE AND gg?;gﬁg‘z%gﬁ;%g{}‘Eﬂ LANE, LERDS, 13,
COVENTRY {7 SHELTON SQUARe DERBY See Addresses TERNS G.WO, ot 0.0 No Q0. ualer £,

c 0STAGE 28 . 83p
st':ggl%&i: CEN’?R(E:UEENSGATE All iiems subject to gv’m 49 on’ns UOTED, TRADE Rsx%l;nm.
NOTTINGHAM [9/19A MARKET §T ayailability, Price correct at svrn?iﬁ‘ :;‘E.?osmw‘ggpﬁ“;lu D OES

' STOCKPORTSLITTLEUNDERBANK AR 155 £ Crih BOUCATION AUTHORTLINS & HOSPIRALS. Blo,
SUNDERLAND 5 MARKET SQUARE Hi-Ei CENTRES LTD. MAIL ORDBRS MUST NOT BE SENT TO SHOPS
R.S.C. BRANCHES OPERATE A 5.DAY WEEK DONCASTER 3 Queensgate; Waterdale Centre. ~ MANCHESTER 60A Oldham Strest <cn+>:led”\gl%\i

DINB M Glosed Th .
OPEN ALL DAY SATURDAY B an 4., (Closed (Glosed T8} MIDDLESBROUGH 108 Newport Rd. (Closed Wed),

Wad).
RADFORD 10 North Parade (Closed Wed ). Tol. 25349 GLASGOW 320 Argyle 3t. (Closed Tues), . yeweASTLE UPON TYNE 26 Newgate Shopning
OLTOM 33 Doangoate, (Closed Wed.), Tel. 33512 yy) g 7 whitsiriargate (Glosed Thurs.). Tei, 20505 Centre (Closed Wed.). Tel. 21489

B

8

BIRMINGHAM 30/31 Great Westsrn Arcade. = 5§ . "

. e e Wed). LEICESTER 2 High Streot (Closed Thurs.).Tel. 56420 NOTTINGHAM 19/15A "}Eﬁ'ﬁeﬁ'?ﬁrsa. Tol, 48088
o

OVENTRY 17 Sheiton Square, The Precinet, LEEDS b7 County (Meccs) Arcade, Brliggate Bld
ERBY §7 8t. Peter's Street, (Closed Wed.). &md Wed)), %.l. 2898 SHEFFIELD 13 Exchange Strost (Castis Mkt, Blds,
rect (Closed Wed). L IVERPOOL 73 Dale 51, (Sioacd Weag. Tel 136 3673 STOGKPORT (Glosed Thura., Tel20716

DARLINGTON 15 Northgate (Closed Wed.). 2. sy, B Little Underbank (Closed Thurs), Tel, 480-0777
] orthoste (Glosed Wedl | ganug munm_c ?38 Edoware Road, W.2. (Cloges Thy T SUNDERLAND 5 Market So. (Closed Wed). Tel. 70873
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MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m_§

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT. W
163 MITCHAM ROAD, LONDON SW17 9P
! 01-672 3137/9080 .

TUAC POWER MODULES

TP125 % 125 Watts RMS continuous sine wave output
illustrated % 4 RCA 150 Watt 15 Amp output transistors
. % Special layer wound driver transformer
£]5 25 % Short, open, and thermal overload protection
; % Compact size: 7x 61 x 3 in.
TL100 % 100 Watts RMS sine wave .
. % 2 RCA 15 Amp output transistors
£1 ] 50 % Rugged transformer driver
% Full thermal overload protection
% Compact size: 5 x5 x 3in.
TL60 % 60 Watts RMS sine wave

% RCA 115 Watt output transistors
% Only six connections to make
% Same size as TL100

- Power supplies vacuum impregnated
Transformers with supply board incorp-
orating stabilised pre-amp supply:

P$ 125 -+50 volts for one TP125 £8-75
PS 100 +45 volts for one TL100 £8:00
PS 60 -:40 volts for one TL60 £6-75
PSU 2 For supplying Disco Mixer £3:50

Specification on all three power modules:

All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power
1% typically 0-5%. Input sensitivity 60mV into 10kQ. Frequency response 10Hz-25kHz
+2dB. Hum and noise better than —75dB.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER.
H.P. ARRANGED THROUGH PAYBONDS.

ELECTRICITY(5vols)

ELECTRONICS (6vols)

BAS I C TELEVISION@vols)

You'll find it easy to learn with this outstandingly =&
successful PICTORIAL METHOD. The essential facfs =
are explained in the simplest language, one at a time, ==
and each is illustrated by an accurate cartoon-type ==
drawing. These clear and concise illustrations make |

study a real pleasure. The books are based on the latest -
research into simplified. learning techniques. This easy- =%

approach-to-learning method has proved beyond doubt

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money willbe re-
funded by réturn

that acquirin
perience.

‘The series

wil be of ex-
ceptional value in
training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY

They have an easy approach to learning that a -
mathematical idiot like myself can easily
understand. K. Y. Ashton-under-Lyme.

Thank you for the excellent publication: the best
in form and type T have ever come across.
T. L. O. Shanklin.

I find the Basic Manuals the best in their class
and a real help in my work in phototype

electronics. C. L. P. Cardiff.
POSTNOW FOR TH/IS OFFER !
8

92

g knowledge can be an enjoyable ex-

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

Please find enclosed P.0./Cheque value £............

BASIC ELECTRICITY 5 parts £5-30

BASIC ELECTRONICS 6 parts £6-40 O

BASIC TELEVISION 3 parts £3-60 (W]
Tick Set(s) required. Prices include Postage and Packing.
YOUR 1005, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAME ..c..ocoiiiiivirecie e
BLOCK LETTERS
FULL POSTAL

ADDRESS

|
i
i
i
i
|
|
|
i
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1
|
|
1
|
i
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1
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SECOND GENERATION 25 WATT HYBRID

A brand new hybrld fabrication technique, recently perfected in our Jaboratories, has
enabled us to achieve our latest range of completely integrated devices.

We have now ﬁnally reduced the modular amphﬂer to a simple input/output device
requiring only the of a basic bitized (split line) power supply.

The HY50 takes medium power moduies to their |cg|cat concluswn by lncornoratmg
with it a heatsink, which is designed in special hig allo lifl t for
normal audio use i All this wnhout slgnlﬂcantly
increasing the size of the module comparable in size to a packet of ‘King-size’
cigarettes.

Consistent with modern thinking a triple rated output circuit with a load fuse allows
for peak transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: * 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4160 Into8Q
INPUT SENSITIVITY: Qdb (0-775 voits RMS)
INPUT IMPEDANCE: 47KQ
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typically 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz :+ 1db
SUPPLY VOLTAGE: + 25 volts
SiZE: 105 x 50 x 25 mm

Price £5-40 mono, £10-80 stereo-
Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallenged for two tears, the HY3, our unique multifunction preamplifier/tone hybrid, has been brought
into line with the advancements in our power hybnds

Like the HY50, the new HY5 has no external & has been redesi d to run off a split power-
tine with improvements in signal/noise, overload, capablllty & reduced distortion. The output has been
‘increased to match the power module (Odb), and to share the same powzr supply.

Overall slze is reduced by the use of a new thin film circuitry while the device s!lll retains all the functions
of the earlier device,

‘When combined with tha HY50 & power supply only potentiometers are required to complete a simpie
mono amplifier with Input & output facilities expected to be found on Hi-Fi amplifiers.

The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a
balance control to form a complete stereo system,

INPUTS SPEC.
Magnetic Pick-up 3mV (within {db RIAA curve)
Ceramic Pick-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxiliary 3-100mV

Input impedance 47k 1kHz

oUTPUTS
Tape 100mV.
Main output, Odb (0-775volts)

ACTIVE TONE CONTROLS

Treble = 12db at 10kHz

Bass & 12db at 100Hz

OVERLOAD CAPARILITY (equalization stage) 40db on most sensitive input
QUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE : 16-25 volis

SUPPLY CURRENT 15mA

Price £4-51 mono, £9-02 stereo )
Price inclusive of VAT & P & P

POWER SUPPLY PSU50

The new PSU50 has a low profile look being only 21 inches high and can be used for either mono or stereo
systems.

SPEC.

OUTPUT VOLTAGE :t 25 volis
INPUT VOLTAGE 210-240 volts
SIZE L. 70,D. 90,H. 60 mm

Price £5-23
Price inclusive of VAT & P & P

CROSSLAND HOUSE - NACKINGTON- CANTERBURY -KENT

CANTERBURY 63218

Please note we reserve the right to. substitute at our discretion updated versions of advertised designs‘
where applicable.
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FANTASTIC OFFER

GARRARD SP25 Mic Il
Goldring G800, Teak finish,

plinth and tinted cover with
mains lead and DIN plug and
screened lead. Al fully wired,
Please add £1:75 5, Is
for P. & P, and Ins.

TURNTABLES
Please add 95p P & P and Ins.
EB5R MP&0O £9-20
Garrard SP 25 Mk 1V £11°75
Garrard SP25 Mk 1l £9-25
Garrard SLESB £12-95
Garrard AP76 £16-45
Garrard 401 26 EQ
Garrard Zero 100 {sgle) £30-95
Garrard Zero 100 (Auto) £34-95
Goldring GLB5/P. P& C £65-95
Goldring GI01/P P & C £28-75
Goldring GL72 £24-95
Goldring GL72/P £31 %0
faoldring GL7! £30-95
Goldring GL75/P £38-95
Goldring GL75 Lid £4-25
Thorens TD 125 Mk I £60-9:
Thorens TDi25 AB Mk I} £96~95
Thorens TD160 AB & C £52-45
Thorens TD165 AB & C £46-95
Condor Auto Cleaner

{Star Value} £1-40 P & P I5p

TUNERS

Please add 95p P & P and Ins.

Alpha Highgate FTi50 £312-95
Amstrad Multiplex 3000 £13-80
Metrosound FMS 40 £37-90
Philips RH 621 £72-95
Metrosound FMS 20 Mk Il £37-90

Rogers R/brook FET 4 (Cha) £32-95
Rogers R/brook FET 4 (Casec’-lz)36

-5
Sinclair 2000 tuner £26-95
Sinclair 4000 tuner £27-95
Teleton GT202 (N/P) £29-95

SPEAKERS

£1-65 for P & P {Per Pair)
Amstrad Acoustra 1500 £26-25
Amstrad Acoustra 2500 £30-25
Celestion Ditton I5 51-85
Celestion Ditton 44 £82-95
Goedmans D/Maxim £40-95
Goodmans Mezo 3 £58-50
Goodmans Havant £37 %5
Keietron KS4 £13-45
Keletron KS8 £21-75
Rank-Domus 150 £27-60
Rank-Domus 175 £34-25
Sinclair Q16 £11-95
Sinclair Q30 £30-95
Wharfedale Denton I £27-40

SPEAKER UNITS
Wharfedale Linton Kit £16-45
Whar{edale Glendale Kit
Wharfedile Dovedale Kit  £44-95

All prices correct
at time of press
(E. & O. E.) and
are subject to
alterations

Depl pwi, 174 Pentonvil

LOBAL AUDIO
T WAREHOUSES

e Road, London, N1, Telsphone B1-278 1769

FULL12 MONTH
" AFTER SALES
SERVICE

with probahly the beat

discounts offere

AMPLIFIERS

Please add 95p P & P and Ir;ss
£15-

Amstrad 8000 Mk 11
Amstrad [€2000 Mk Il
Amstrad Integra 4000
Alpha Highgate FA400
Giobal 10 4+ 10

Global 20 + 20

Keletron (000

Keletron 1500
Metrosound ST20E Mk !
Metrosound ST60
Rogers Rjbrook (Ch)
Rogers Ribrook Mk Ili (Ca)
Rogers R/bourne (Ch)
Rogers Rjbourne (Ca)
Sinclair 2000

Sinclair 4000

Sinclair 605

Sinclair PRO 60 2 x Z30/PZ5 £18-50
Sinclair PRO 60 2 x Z30/PZ6 £21-50
Sinctair PRO 60 2 x Z50/PZ8

Trans
Sirtjla_ir) AFU PRO 80 (Fiiter
t;

ni P.O.A,
Sinclair Stereo 80 Pre-amp P,OA,
Sinclair 230 Amp £3-85

nclalr Z50 Amp £4-50
| PZ5 Power Supp. £4-20
nclair PZ6 Power Supp. £6-15
nclair PZ8 Mains Trans, £4-95
Sinclair PZ8 Power Supp. #£6-15
TUNER/AMPLIFIERS
Please add £1- 10 P & P and Ins.
Alpha FR 3000 £61-35
Goodmans Module 80 £69-25
Goodmans Mod 80 Com  £122-05
Goodmans Mod. 90 £86°75
Goodmans One-Ten £98-04
Rogers R/brook (Cha) £61-95
Rotel 150A 45-25
Rotel 200A £58-95
Status STAI60 £89-95

PLINTH AND

COVERS
£3-35%

3000,
AP76, SL728, SL95

B, erc.
£4-85 + 7ip P. & P.

CARTRIDGES

Please add Iip P & P and Iv&s}.

Goldring G850
Goldring G800
Goldring G800E
Goldring G80OSE
Shure M3D

Shure MA4E

Shure M5SE

Shure 75ED Type 2
Shure VI

Shure M75E] Type 2
Zonatone § TAMC
irone V 200E
Audio Technica AT 66
Decca London
Ronette SM 500{7
Ronette SM 500/E

Iiford, Essex.

Or: 4 High View Parade, Redbridge Lane East, Wocdford Avenue,
Tel: 01-550 1086.

O 30 A m.

m. LATE NIGHT
B

Bl
winlh ghagua

2 minutes from X!

vds [rot Barclaw

FRIDAY

CROSS. EUSTON & ST. PANCAAS

on main toad leading to the East and West Country

intha K-

ALL PRICES ARE INGLUSIVE OF V.A.T.

£32-
£

ShEESENERREER

£24-90
95
£21-45

-70

STILL at £42-50
Solartron CD 71152 Double
Beam Oscilloscope DC-9 mefs;
3 mv/cm; trigger delay; crystal
calibrator; 4; flat faced tube, in
%:od worklng condition. Carr,

50,

12 LONG PERSISTANCE CRT,
Full spec. Price £7:50 to include
V.A.T. and Carriage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 8 volt battery and connect
to your scope and have two traces
for ONLY £5°'50, P. & P, 25p. (Not
caged, not calibrated.)

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width, Only 3 controls,
preset RF level, sweep width and
frequency. ideal for 10-7 or TV iF
alignment, filters, receivers. Can be
used with any general purpose scope.
Full instructions supplied. Connect
6 3V A.C. and use within minutes
of recelving, All this for ONLY
£575, P, & P. 25p, (Not cased, not
calibrated.)

20 Hz to 200 kHz WB.

SINE and SQUARE GENERATOR.
Four ranges. Independent amplitude
controls, thermistor stabilised, Ready
to use, 8V supply required. £7-85
each, P. & P, 25p, (Not cased, not
calibrated.)

GRATICULES. 12cm x 14cm high
quality plastic 15p each, P. & P. 5p.
£1 worth of ‘UFS'. Six Brand New
capacitors all between 15V and 100V,

Total capaciatnce not less than
7,000mfd. P & P 45p,
PHOTOMULTIPLIER  type 931A

£3-25 ea. P & P 25p.

ROTARY SWITCH PACK—-6

brand new switches (1 ceramic; 2 off

4pole 2 way etc.), 50p P & P 20p.
PLEASE ADD 10% V.A.T.

{rear Tech. College)

17p.
. P,C.B, PACKS S & D. Quantity

CHILTMEAD | 10

7/9 ARTHUR ROAD, READING, BERKS.
Tel.: Reading 582605/65916

COMPONENT PACK consisting
of § pots, various, brand new: 250
resistors ¢ and { watt, many high
stabs, etc. Fine value at 50p, P, & P,

2 sq ft—no tiny pieces. 50p plus
P. & P. 20p.

FIBRE GLASS as above £1 plus
P. & P, 20p.

Ferri¢ Chloride Resistance Pen
FREE (whilst stock fasts} on all
purchases of our £1 Fibre Glass pack,
5 CRYSTALS 70 to SOkHz. Our

choice. 25p, P, 15p.
5 MOVING METERS.

& P.
COoIL
Various, -£2, P, & P. 37p.
CAPACITOR PACK—50 Brand new
components, only 50p, P. & P, 17p.
POTS—10_different vaiues. Brand
new. 5tp, P. & P. 17p.

TRIMMER PACK. 2 Twin 50/200pF
ceramic 2 Twin 10/60pF ceramic}
2 min. strip with 4 preset 5/20pF on
each; 3 air spaced preset 30/100pF
on ceramic base. ALL BRAND NEW.
25p the lot, P, & P. 10p.

FLAT FACED 47 TWIN BEAM
TUBE type CV2193. Green trace.
Brand new £4 each, P. & P. 37p.
LiGHT EMITTING DiODES (Red)
from Hewlett-Packard. Brand New.
38p each. Holder fp each. Inform=
ation 5p.

PHOTOCELL equ. OCPM, 13p each,
PHOTO RESISTOR type Clare 703.
Two for Sop.

MODERN TELEPHONES type 706,
Two-tone grey. £3-75 each. Two-tone
green £3-75 each, Black £2-75 each.
P & P 25p ea.

Also TOPAZ YELLOW £4-50 each,

P. & P. 25p.

ldeal EXTENSION TELEPHONES

with standard GPO type dial, bell

;gd tead coding. £1-75 each P, & P.
p.

DELIVERED TO YOUR DOOR
1 cwtof Electronic Scrap chassis,
boards, etc. No Rubbish, FOR
ONLY £3-50.

Open 9 a.m. to 6.30 p.m. anyday.

T pm,
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FELSTEAD ELECTRONICS (PW76)

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

RECORDING TAPE: BEST BRITISH
MYLAR 57 600ft-40p. 53”7 900-55p.
7' 1200-82p. 5" 900£i-55p. 517 1200-62p.
77 1800-£1-00. (Charges: 5 & 53", singles
10p. 2 to 4, 9p each. 5 and over, 38p the
Iot). 77 1 and 2, 11}p each. 3, 4 and &, 33p
the lot. 6 and over 39p lot).
CARTRIDGES with fitt’gs and  Styli.
Mono-Stereo compat GP91/SC-98p. 8tereo
GP93-£1:85. Stereo Ceramic GP94-£1-75.
X5M-£1-25. SX5M-£1-60. X5H-£1-25.
SX5H-£1-55. TC3H-£1-40, TCSS-£2:00.
SONOTONE 9TAHC (Ceramic, diamond)
£1-70. (All cartridges, 8p each).

STYLI. Single tip, for Acos GP37. GP38,
GP65/67 and GP71. Collaro '0’. GAR-
RARD GC2, €8, GCE12, GCSI1o,
RONETTE BF40, D(C284, PHILIPS
3301/2/3/4/5, 3060, 3063, 3220, 3010/12/13]
25, 3018, 30i9, GP316. SONOTONE
19T/20T. All at 85p. DIAMOND, 16p
SAPPHIRE.

Two-tip Turn-over for ACOS GP73, GPA
(for sterec cart'ges P93, 94, &c.) GPYISC
for mono-stereo compat, types, GP104,
BSR ST3, ST4, 8T5, 8T8, STS, 8TI0
8T12, STi4, STi8, STI16, ST17, GAR-
RARD GCM2], 29, 24, GCH23, GKS25
and GKSu6, GCM21T/20T/24T, GC323T,
GES25T26T, GCS35/36, 2509, KS404,
3549, 3559. PHILIPS 3306, 3310, GP310,
3230, $298, (+P228, SONOTONE 2T, 3T,
8TA, 9TA, 9TAHC. ALL available in
SAPPHIRE ST/LP + 78. ST/LP 4
ST/LP both at 32p, DIAMOND ST/LP +

Saph. 78 at 85p, and DIAMOND ST/LP + -

DIAMOND ST/LP (Double Diamond) at
£1-20. GOLDRING DIAMOND G800,
G800H and G850 at £2-25 also GR00E at
£376. SHURE, DIAMOND N35/E-
£383 and others inel. PICKERING.
{Charges all styli 9p up to three).
PICK-UP WIRE, Super-thin, flex, scrd.
sheathed 2-Core 7p and 4-core 13p per
yard. (Up to 6, 8p).

MICROPHONES. LAPEL 1}” dia. Lead +

35mm plug 39p (9p). MIC 45, Curved
metal grip £1-10 (i2p). DYNAMIC

Cassette type, black/chrome 50K, switch,
Lead with 2-3 and 2-5mm plugs {remote
control  £1-37 (11p). MANY MORE
SPLENDID MIKES, Crystal, Cardioid,

- Magnetic, condenser, full details in LIST.

SPEAKERS. 127, fitted tweeter, 3, 8 or
15 ohms, (state which), § watis undis-
torted, £2-10 (37p) or pair for stereo at

$4-85 charges paid. 23}, 3, 8 or 64 ohm
{statc which) at §0p {9p). More in list.
EARPIECES, Magnetic, with 2-5mm or
8-5mm plag on lead 12p. CRYSTAL (with
8-5 piug only) 30p. (ALL up o 6 for 9p).
HEADPHONES. High resistance, 2000
ohms. adjustable, £1-15 (16p). (MANY
STEREO types in list).
SOLDERING IRON. §lim mod, Bril.
high speed. 817, high quality, all parts
replaceable, £1-29 (11p)-
TRANSFORMERS, Sub-min, 11 x 11 X
12mm OUTPUT, (30 ohm for QC72, &c.
16p, or DRIVER 17p (up to 12 for 9p).
CONNECTING WIRE, Packs of & coils,
asstd. cols. ea. eoil 5 vids. Solid core 18p
(8p). Flexible Core 18p (10p).
VIBRATORS 12v/4 pin_ Non-synch.
121HD4, 2}” ex pins 33p. Same but 31”7
ex .pins, USA 16ip, 12v/7 pin SYNCH.
(12SR7 type) 72p (any type 9p).
ELIMINATORS for use with inost cassette
recorders and players, sets, &c. Mains
input 240v. AC, front switch, pilot lamp,
leads output 2, 6, 7 and 9v. 400 mA,
stabilised Model SC with multi output
adaptor £5-50 (30p). Model NR, extra 12v.
cutput, ani 500mA £6-00 (30p).
We supply all types of British and Con-
tinental PLUGS, SOCKETS and LEADS,
detailed in our LIST, as are many more
of all above items, alse cartridge and
styli comparisons, non-repeatable special
offers, aerial rods, CASSETTES, TAPE &
GRAM, accessories, cleaners, &c., dials,
transistors, volume controly, Neons,
indicator lamps, multi-meters and other
test  equipment, pocket  screwdriver
testers, Telephone. puck-ups, amplifiers,
wire, cable, terminals, Test Prods, Vero-
board, Vaive holders and many more
ts and jes ab lowest
prices. TRADE quantity enqulries invited
on several items.

Our list i= supplied free if requested on
an order or sent against a stamped
addressed  envelope (also required for
replies for all enquiries), CHARGES are
shown in brackete after all items. CASH
WITH ORDER ONLY. PRICES IN-
CLGDE VAT, and charges apply to UK
and EIRE ounly. Overseas purchasers can
deduct 100 from all prices shown bat
postage is required. This ineludes Eire
and the Channel Isles.



RECORD PLAYBACK HEADS
(TRUVOX)

Individual prices or these are:

2 track record playhack heads 50p each
4 track recon! playback heads 72p each
Krase hears are also available separ-
ately~- 2 track 88p- 4 track 55p
MU-metal mounting shields 39p each

2 track-headx already fixed on heavy
ntounting plate with shield £1:22.

DRILL. CONTROLLER
NEW IKW MODEL
Electronically changes

speed  from  approexa-
ately 10 reve.  fe
inon, Full power ab ali
speds by fiuger-tip coutrol.
iKit inclwdes all parts, case,
everythtng  awd  full  instiue-
tions. £1-85, Made

ap nodel alvo avaiable. £2 95,

MIGHTY MIDGET
Probably the finest possible radia, as described
in Practical Wireless, Janaary 78. &1l electronic
parta £2 20 post paid.

TIME SWITCH

Smith’s mains driven clock with
13- amp sawitch, alvo  notes
showing how you can wake up
with  msic  playing, kettie
hoiling or eome hmne to a warm
house, warin uff hurglars, keq>
pets warm, halve vouwr hearing
hill, ete £1-95,

| CHIP RADIO
Ferranti’s latest devic
better than =uperbet.
techuical notes and circuits,
311

ZN414 gives resuits
supplied complete with
£1-38 each. M0 fm

HI-@ TUNER COMPONENTS

For experimenting with the ZN4i4.

KIT NO. 1. Plessey Miniature Tuning Condenser
with built-in LW switch and 37 Perrite slah and

SMOKE WILL KILL—GAS WILL KILL—FIRE WILL KiLL

But, if you install BAGA (our sioke and gas alann)
your family will have the latest elm:tromc protection

against these killers.

Saga uses a fantastic electropic sensor which -
smoke and gas and sounds the alarm fmmediately
In a neat case measuring approx. 37 x 33”7 x 21
it has its own internal alarin. also a connector for a,ddp
tional bells. You just plag it in tn the mains and hang
it near the ceiling. Sega uses so Jittle electricity that
it will hardiy move the meter, leave it on always to give
night and day protection. £6-99 plas 30p post or Kit
of Parts £5:99. Battery Model Kit only £4-98.

Censor (1D only £2-20

-smells"

)

Solid State Stopwatch Bench Power Supply

Ax featured this issuze! Qur 1974 catalogue lists hundreds of bargains and
prubably many of the parts needed for this project. 68p brings the catalogue
and the next 6 monthly supplements.

TWENTYLITE

Battery operated nuorescent lighting
2t unit complete £5-50, 40 inch unit
couplete £8-50. These work off a 12

RADIO STETHOSCOPE
fault find- traces signal from aerial to speaker—when
signal ntnpu yvou've found the fauit. Use it on Radio,
hing -

volt car battery. 24 volt lght inverters
also available send for this.

Easiest way to

kit comprisea two

an;
spevial transistors and all parts including probe
tube and erystal earpicce. 82-20-—twin ntethanet instea
of earpiece 83y, extra-—pust and ins. 20p

TANGENTIAL HEATER UNIT
This heater unit is the very Iatest type, most
efficient. and quiet running. s a< fitted in
Hoover and blower beaters. Comprises motor.
impetler, kW, element allowing switching 1.
W, and with thermal safety cui-vut, Can be
fitted inte any nietal care or cabinet. Onl

ueeris control awiteh, £2-76. Don't miss this, Controt swateh 44p. .

STANDARD WAFER SWITCH ES s,

Utz wound MW coil, 72p.
KIT

NO. 2. Air \pau\d tnning il T 67
territe rod litz wound MW and LW c.m)n. 94p.
KIT NO. 8. Ajr spaced TC with slow jnotion

drive 8 ferrite rod, with litz wound LW and MW
coils, £1-10,

KIT No. 4. Penweahility funer with fast and
slow motion Jdrive and LW loading roils, 50p.

AUTO--ELECTRIC CAR
AERIAL

with dashbioard control switeh  fully
extendable te J0in or wmlly retrac-
tahle. Suituble for 12V paoxitive o
negative earth. Suppiied couplets
mth fitting instructions amd ready
d dashboard switeh £6-35 plus
25p post and insuranee

TELESCOPIC
AERIAL
/' tar portable, ear radio v
1ransmitter. Chrome plated
«ix sections, extends from 7% to
| 47ia. Hole jn bottom for 8BA serew,
42p. KNUCKLED MODEL FOR FM. 55p.
EXTRACTOR FAN
Clean« the air at the rate ot
10,000 cubic ft. per hour,

Suitable for kitchens, bath-
rooms. factories, changing

hardly be heamd. Coampact, 547
easing with 517 fan blades,
Kit  comprises motor, fan
blades, sheet steel caging, pull
switeh, mains connector, and
fixing brackets, £2.75 vlus
20p post and ins,

MAINS OPERATED SOLENOIDS
Model 772 -~ small but

powertful 1in. pull — approx,

size 14 x 1} x liin 66p,
Model 4001/~ im.

plus 20p post and insurance

MAINS TRANSISTOR P.P.

Designed to operate transistor gets and ainplifiers,
Adjustable output 6v., 9v., 12 volts far up to
500mA (class B working), Takes the place of any
of the following batteries: PP1, PP3, PP4, PP§,
PP7, PPO, and others. Kit compriser: mains
transformer rectifier, smoothing and load resistor,
mn{iensera and instruetions. Real snip at only
£1-10

DESK TELEPHONES

Ex G.P,0. Black standard
model with dialling dial but no
{unternal bell. Supplied with eon-
nection diagram £1 each. Ditto
with bell but without dialling
dial £1-25 model as illustrated
with bell and dial £1-50 each
plas 50p post for single then 65p per pair.

raoms, ete., it’s xo quiet it can

No, of Poles
1 pole
2 poles
3 poles
4 poles
3 polex
6 poles
7 poles
8 poles
9 poles

10 poles

11 poles

12 poles

Standard aize 13" wafer. - silver-plated § amp contact, standard 1” spindle
9" long--with locking washer and nut.
2way 3way 4way bway 6way Bway Oway 10way 12way

44p 44p 44p 44p 44 44 44p 499
44p 44p 44p 44p Mp 44p T Tp
44p 44p 49p T Tlp  Wip £1-04 £1-04
44p 44p 77 77 77p 77p £1-32 £1-82
44p 770 77p £1-04 £1-04 £1-04 £1-60 £1-60
e 77p Tip £1-04 £1-04 £1-04 £1-87 £1-87
p V7 £1-04 £1-32 £1-82 £2-15

] - 1:87 £3-25 &
£1-04 $1-04 £1-32 ﬂ87 £1-87 £1-87 £352 £3-52

ety 3

&1t 4o

CENTRIFUGAL FAN

Mains operated, turbo blower type. Pressed steel housing
contains motor and impeller. Motor ia 1/10th h.p. giving
considerable air flow but virtually no noise. Approx. dimen-
sions 10} in. wide x 12 in. dia. outlet into trunking 10§ -
41 in, £8-55 plus £1 post and insarance.

CAPACITOR DISCHARGE CAR IGNITION

BLECTRONIC IGNITION
e
20p pust. When ordering please state whether for positive or negative syatems.
De-laxe model including printed circuit board. ete. £7-65.

SWITCH TRIGGER MATS

S0 thin is uhuleteetable under carpet but will switch on with
stightest pressure. For burglar alarms. shop doors, ete.

£1-69
Oiu  £1-21

24in x 18in
13in <

Thia system which has proved to be amazingly
efficient and reliable was first described in the
Wireless World abbut a year ago. We can supply
kit of parts for an improved and even more efficient
version {Practical Wireless, June). Price £6-65 plus

PHOTO ELECTRIC KIT
Contaivs photo cell. relay, transistor and all parts to make light vperated
switch, $1-75 plus 20p post and ins.

for this: -

MULLARD UNILEX STEREQ SYSTEM
There is no doubt that it is a good
systern, we believe that for the money
it is without comparison. We demon-
strate gladly at our Tamworth Road
depot. Prives of the individual items

1 Uniflex Amplifier Ref. E.P. 900 £1-60.
3 Unilex Pre-Amp Ref. EP.9001 £1-98,

1 Unifiex Power Unit Ref. KP.9002 £2:58. | Control
panel kit with spun aluminium faced kinobs £8-30. Or the conyplete outfit -
£11-30 post paid. Pair of 15 ohm speakers made by £.M.1. are also available
if requirer, Price £3-30 the pair. No extra postage If ordered with the above,
otherwise add 25p.

MULTI-SPEED MOTOR.
Six speeds are availabie 500, 830
amd 1,100 r,p.an. and 8,000, 12,000
and 15,500 rpan. Shaft is § in.
diameter and approximatety 1 in
long., 230{240v. (ts spred may be
further coutrolled with the use of
our  Thyristor  controller.  Very
powerfni and useful motor size
approx, 2 in. Jdig, < 3 in. Jong.
Price 97p plus 23 pustage and
insnranee

SLIDE SWITCHES

° Slide Switch. 2-pole changeover pancl
maunting by two 68.A. serews. Siue
approx. lin X 2in rated 25 lamp
8p each. 10 for 73p, Ditto as above but
for printed circuit 8p each 10 for 63p
Sub Miniature Slide Switch, DPDT 1%mm
tdin approx.) between fixing centres. 20p cach o1
i0 for £1-90. 3P Change over spring returk 250v i
atmp 11p

)

.

t<_ 3 TREASURE TRACER

Complete  Kif  {(exeept  womlen
battens)  1n make the  metal

detector as the cireuit in Practical
Wireless, Augnat jssue. £330 pins
1—% Hp poxt asd insarance

IMMERSION HEATERS BY
REMPLOY
Standard fitting for
domestic water
tanks, made by ti
famous  Remploy
Company. Cople(c
with sealing washers suitabhe
A.C. Depth inte tank 17, dkw or
£1+65 plus 40p ecuch post and inwurance

GCOD COMPANION

1.C. VERSION

We can now offer these again
in 1O, version using Ferranti
ZN414  and  DMullard  AF
Module 1172, Cabinet size
approx. 11”7 wide x R” high »
3" deep. Complete assembly
instruction, Excellent tone
wond cabinet, £5-75 plus 25p
post and insurance.

for 200- 240 volrs
Bkw

A0p Post plus V.A.T
As used it racing cars an:
power mudels. Al batters
operated and recersible.

MAINS MOTOR
Precision male as used i
vecord decks and tape recor
siers  ideal also for extractor
fan, blower, heaters, efc, New
and  perfect, Seip at 72p.
Postage 20p for first one then
I0p far each one ordered.

PC BOARD MARKER

Valve action fire tipped marking peu filled with
biack etch resist it's easy with this to make a
perfect PC board. juut draw straight on to the
copper—allow 15 mins. to dry, then immerse in
ferrec chloride or other etchant on removal the
cirenit stands in high relief. 99p.

SL108D. Plessey 1C, three watt amplifier which
works with the Ferranti ZN414 ta become prob-
ably the firsdd two IC radio In existénce, the
circuit and constructional detafls appeared in
September's Practical Wireless, so we can supply
the SLI0SD at £1-75, the ZN414 at £1-3§ also
most other items, send for PW I( radio parts list

EDUCATIONAL KITS—all with
pictorial instructions

With 3 kits or more
we give FREE au
accurate 11 piece
balance kit. Price of
kits 44p each post
paid. Special price
for all 7 kits £3-00
with free balance
kit,

KA2 Lens Kit. Elcven parts, concave lens, one
convex lens, siage and slit frame, ete.

KAS Water Pump Kit. Thirteen paris. Trans-
parent so Lhat vperating parts may be observed.
You can make Lift Pump. Force Pump antd
Force Pump with reservoir and nozzle.

KA4 Bugzer Kit. Eleven parts.” Operation of
buzzcer seen.

KA? Electro-Maguet Kit. Fifteen parts, includes
compass, showing how magnetism works,

KAS8 Cusrent and Resistance Kit. Twenty-nine
parts. inciuding bench and light bLulb. Learn
--OHMS LAWY, etc.

KA9 Bell Kit. Eight parts, including bell and push
buiton switch. Build a colnplete electric bell.
KA10 Morse Key buzzer and bell kit. 25 part kit
easy to construct, simple ta operate,

TERMS :

100,

discount i ten of an item
ordered, send postage where quoted- other
items, post free if order for these items is £6

otherwise add 20p.

J. BULL (ELEGTRIGAL) LTD.

(Dept. P.W.) 7 Park Street, Croydon CRO 1YD
Caliers to: 102/3 Tamworth Road, CROYDON
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ELECTROVALUE

TRANSISTORS BY SIEMENS AND
NEWMARKET, ETC.

2N 3055 npn silicon power 60p
ACI53K pnp germanium low power 37p
ACI76K npn germanium low power 3a8p
ADI6I] npn germanium medium power 42p
ADI162 pnp germanium medium power 40p
AFI139 pnp germanium UH 57p

F
NPN: BCI07 15p, BCI08 14p, BCIO9 I8p, BCI67
12p, BCI68 11p, BCI69 12p.

PNP: BCI177 21p, BCI78 I9p, BCI79 22p, BC257
14p, BC258 12p, BC259 l4dp.

Standard groupings available.

BD135 npn medium power

BD {36 pnp medium power

DIODES

CA90, OA9I, OA95, ép each; OA200, 9p; OA202, 9p.
Other semiconductors: ACI28, 17p; AFII7 34p; BFYSI,
20p. Full lists and technical data will be found in Catalogue.
Ready now.

37p
39p

ZENER DIODES full range E24 values: 400mW: 27V to
36V, 14p each; IW: 6-8V to 82V, 21p each: | -5W: 4-7V to
75V, 48p each. Clip to increase |-5W rating to 3 watts
{type 266F) 4p.

TRANSFORMERS—MAINS

MT3 30V/2A plus 4 taps £3-35
MTI03 50V/1A plus 4 taps £3-05
MT104 50V/2A plus 4 taps £4-20
MT127 60V/2A plus 4 taps £4-50
13TO5 I3V/HA, CT £1-38
28TO5 12 + 12V, 2-0-2v £1-70

BAXANDALL SPEAKER KIT

As designed by P. ). Baxandall and described originally in
“*Wireless World.” Simple to assemble, fantastically good
results and a greater money saver. Carries |0 watts RMS,
15 ohms impedance, Size 8in x 12in x 10in. Complete kit,
including pack-flat cabinet, £14-90

The size and weight of this product obliges us to charge 70p
part cost of ‘carr. in U.K.

Eﬁualiser Assembly, £2-30.
Loudspeaker Unit 59RM 109, £2-45.

Cabinet Kit (to Baxandall design), £10-45.
Cross-over choke included in full kit above £1-30.

MINITRON DIGITAL INDICATORS

30151F seven segment, filament, compatible with standard
logic modules.

0 to 9, + decimal point. 9mm characters. In 16 lead DIL.
Some alphabetical symbols available £1-20
Suitable BCD decoder driver 7447 £1-15
No. 3015G showing + or — and | and dec. pt.

This is €Y Service

GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to r f ers’ ifications and
satisfaction is guaranteed as such. All items are
brand rej ¢ ds’ or sub. dard
merchandise is offered for sale.

DISCOUNTS

ore ollowed on oll items except thase shown at NETT PRICES,
as follows:—

) s
Io /o on orders from £5-00 o £14-99,
o
on orders for £15 or more.
I 5 (o) f

FREE PACKAGE & POSTING

on U.K, orders (except Baxandall speaker).
A surcharge of 10p is made on small mail orders under
£2-00.

OVERSEAS ORDERS carriage and insurance charged at
cost.

GIRO Ajc No. 38/671/4002

Appointed Distributors for:

SIEMENS

NEWMARKET

RADIO HM

GUEST INTERNATIONAL
SOLDERSTAT

ELECTROLYTIC CAPACITORS
Axial Lead :

Rated volt.: 3V 6-3V IOV |6V 25V 40V 63V 100V
Capacity uF
047 — — — - tip 8p
1-0 —_— = —_= = 11p — 8p
22 — — — Z p 8p 9p
4.7 —_ = = Hp - 8p 9 8p
10 —_ = = = 8p 9 8p 8p
22 _— - 8p — 9p 8p 8p I0p
47 8p — Sp 8p 9 8p 10p I3p
100 9% 8p 8 8p 9p i0p I2p 9p
220 8p 8p 9p I10p l0p llp 17p 28p
470 9p 10p 10p Ilp i3p 17p 24p 45p
1,000 Ilp 13p 13p 17p 20p 25p 41p -
2,200 15p 18p 23p 26p 37p 4Ip — —
4,700 26p 30p 39p 44p S8p — — —
10,000 42p 46p — — - — —
POTENTIOMETERS

ROTARY, CARBON TRACK, DOUBLE WIPE
SINGLE P20 lin. 1000 to 2-2M g 14p.

P20 log. 4-7K @ to 2-2 Meg. I4p.

JP20 log. 4-7K 0 to"2-2M q, 48p.

DUAL GANG Iin. 47K Q to 2-2M Q, 42p.

Dual log. 4-7K @ to 2:2M @, 48p.

Log/antilog, 10K, 22K, 47K, IMQ only, 48p.

Dual antilog. 10K only, 48p. F

Any type with 2A D.P. mains switch, 14p extra.

Only decades of 10, 22 and 47 avaifable in ranges quoted.,
DUAL CONCENTRIC DP20 in any combination of
P20 values, 69p; with switch, 83p.

SLIDER

Lin. or log. 10K to | meg. in all popular values, each 30p.
CONTROL KNOBS blk./white/red yel./gr./blue/dk.
<grey/lt. grey, 6p each. Escutcheon plates, black, white 10p.
CARBON SKELETON PRESETS

Small high quality, PR lin. 100 g, 220 0, 4700, IK, 2K2,
4K7, 0K, 22K, 47K, 100K, 220K, 470K, IM, 2M32, 5M,
I0M Q. Vertical or horizontal mounting, 6p each.

RESISTORS—10%, 5%, 2%,

Code Power Tolerance Range Values
available
C /200 5%, 82 0-220K 0 El2
C 1/8wW 5% 4-7Q2-470K 9 €24
C 1/4W 5% 4-70g-10MQ El2
C 12w 5% 4-79-10MQ E24
C w 5% 4-7Q-10M o El2
MO 112w 2% 109-1MQ E24
Ww IW 10% £1/20Q 0-229-3-90 EI2
ww 3w 5% 1 Q-10K Q El2
ww 7w 5% 1 Q-10K @ ElI2
Code 1-9 10-99 100 up*
(see note below)
C 9 75
C 1 09 0-75 nett
C 1 0-9 075 nett
C 1-2 1 0-95 nett
C 25 -2 I-6 nett
MO 4 3 2 nett
ww 7 7 6
ww 7. 7 6
ww 9 9 8

Codes: C—carbon film, high stability, low noise.
MO—metal oxide, Electrosil TR5, ultra fow noise.
WW—wire wound, Plessey.

Values:

E12 demotes series: 10, 12, I5, 18, 22, 27, 33, 39, 47, 56,
68, 82 and their decades.

E24 denotes series: as EI2 plus 11, 13, 16, 20, 24, 30, 36,
43, 51, 62, 75, 91 and their decades,

Prices are in pence each for quantities of the same
ohmic value and power rating. NOT mixed values.
(Igr}ore fractions of one penny on total value of

... it's all in-
CATALOGUE
7

r order.) *Prices apply to units of 100 only.
Prices quoted here do not include
v A T Value Added Tax, Ordersfrom U.K,
| | [ ] B customers must be accompanied by
an additional amount equal to 109,
of the total nett value of the order, including cost of
carriage or postage where charged.

TERMS OF BUSINESS

All itemrs are offered for sale in accordance with our
standard terms of business, a copy of which is available on
request. Prices subject to alteration without notice.
Enquiries from quantity users invited.

ORDERS BY POST AND ALL ENQUIRIES

must_be addressed to Head Office at Englefield Green.
gnquiries requiring an answer should be accompanied by
LALE.

U.S.A, CUSTOMERS
are invited to contact ELECTROVALUE AMERICA,
P.O. Box 27, Swarthmore, PA 1908}
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"CATALOGUE 7

Transistors from 8p
Capacitors from 2p
\ __——Resistors from 1p
. Pots from 12p

Constructional Hardware
’\

Knobs

I.Cs

Diagrams, Data
Genuine Discounts

There is more than ever in EV Catalogue 7—more pages,
more items, more technical information. With it, you
are brought right into line with many advanced elec-
tronic techniques. There are tools, materials, accessories
and books as well as hundreds upon hundreds of much
needed components of all types. No matter what stage
of experience you may be at—even a beginner—you will
find this remarkable catalogue an invaluable aid for its
enormous range of products, its prices, and the excellent
service behind it. Practically all items shown are there
as the result of information fed by our own computer
which enables us to control stock-buying in relation
to demand with remarkable accuracy. This means that
your orders, which we micro-film for record-keeping, is
handled with utmost speed and efficiency. EV prices
remain keenly competitive and in addition there are
discounts as well, to give you further saving.

ELECTROVALUE LTD

28 ST. JUDES ROAD, ENGLEFIELD GREEN,

Send 25p

and get it back
again

When you buy your EV
Catalogue 7, you will find
with it a Refund Voucher
for 25p. allowable on orders
for £5 or more list value.
In this way your catalogue
costs you virtually nothing.

ELECTROVALUE CATALOGUE 7 PLEASE
I 1 enclose 25p

POST THIS COUPON TODAY

EGHAM, SURREY TW20 OHB. INAME ..........
Telephone Egham 3603 Telex 264475
Hours Mon-Fri. 9-5.30 p.m. Saturdays 9-1.0 p.m. | aooress

+ NORTHERN BRANCH NOW OPEN |

Electrovalue Ltd., 680 Burnage Lane, Manchester M19 1iNA l )

(Hours 9-5.30, Sats. 9-1.00) Tel. (061) 432 4945

All postal communications to Englefield Green address, please Write in BLOCK LETTERS

PW2
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Wiy pay more - look at our
Fantastic Bargain Offer!

PENTHOUSE

A COMPLETE AUDIO SYSTEM
An all “‘White’ Hi-Fi Stereo System to blend with modern furnishings.
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex
Decoder. 4 wavebands Long/Medium/Share/VMF, 8 watts per channel
{music power) output. The latest BSR C|23 3 tpoad Mens/Seerze
record changer. Two white matching -bookshelf speaker units. Also
available in teak finish, OUR PRICE £55-00

| |

Credit terms £5:00 deposit plus £2:50 p.
ments of £5:00. Total Credit Terms £65

KLINGER

i
& p. followed by 12 pay-
‘00 SEND £7:50 TODAY.

FIVE NINETY THREE
UNIT AUDIO SYSTEM
with BSR McDonald
}-spoed Record Player,
matching 4-unit Loud«
speaker Systems and
FREE Stereo Head.
phones.

High performance Stereo
Ampliﬂ?r designed for ho.me|

at
cost. Reprosants a considerable advance in solid state, high fidelity
stareo amplifiers. Outstanding performnnea it allied to meticulous
construction, comprehensive facilities, installation simplicity and
attractive ngling.
10 watt RMS per channel; push button selectors; tone controls;
balance control; tape racord and replay facilities. Steres headphone
socket on front panel with automatic speaker muting: Teak finish.
Qur price £75:00 + £2°50 p. & p.
Credit Terms £7 50 deposit + £2'50 p, &x. 18 monthly payments
of £4-75 (votal £93-00) SEND £i0-00 TODAY,

THE AVON AUDIO SYSTE

..o

The unecabinéted syster is ideal as an economical replacement for
in outdated chassis, Stereo Amplifier for Steres/Mons record
reproduction. Tuner with medium, long-and short wavebands provides
Worldwide coverage, éven the kest eonti | stati can be
received with superb clarity. Push button band selection, 10 wates
total output. Freckyerycy response 25«18000 Kz, .

LATEST BSR STEREO/MONO TWIN  ELLIPTICAL SPEAKERS
RECORD CHANGER plays all ~ These low impedance, —parma-
types of 7in., 10in,, and |2in. nent —magnet units have been
Mono 6r Stereo records. Manual specially  selected to _provide
*sr automatic play, the fullest range* of audis
reproduction,

EASY TO INSTALL-=NO TECHNICAL KNOW:
LEDGE REQUIRED, List Price £45:74, OUR PRICE
_ £35:00. Credic Terms £3-50
Y defesit plus £2 Post & Packin
followed by 12 payments of £3¢1
(Total Credit Terms £41:30)
Don’t miss this bargain,
SEND £5:50 TODAY

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE .

CALLERS WELCOME ™
100 Chase Side, Southgate, W

gl PW2/74 London N14 5PL
Tel: 01-886 3733/9666 i
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THE FOLLOWING ITEMS ARE NEW UNUSED

CRT type 7BP7A 7” flat face emag deflection & focus,

blue/yell phosfor with base conn. £1-83. BATTERIES

lead acid type 24v 25 A/Hr will split to make 2 x 12v £10-20
also 24v only 4 A/Hr size 9 x 4 x 24" £4. SILICON

DIODES 800 PIV 750 Ma 15 for £1-10. TRIMMERS

20pf air spaced ceramic base 10 for 60p. HEADPHONE

LEAD & high to low impedance matching trans with

5ft cord & standard jack plug 65p. HEAD & MIKE:
SETS for19 setlow res moving coil mike & headphones
£1:80. TAC STRIPS solder type 24 way 10 for 30p.
NEONS wire ended type 1/25th watt req 470K for 240v
10 for 60p. GAUGES vehicle type scale 0/160 elec
operated 50p BLOWER MOTORS small double
ended type will work on 6 to 28v DC, 10,000 RPM on
28v £1:90. ROTARY CONVERTORS |/P 28v DC at
9 amp for full O/P, O/P 115v 400c/s 3 phase 115 watts
£7-48. MIKES type T.17 carbon £1-10.

THE FOLLOWING ITEMS ARE EX EQUIPMENT.
R.F. SWITCHING RELAYS 12v coil uses Reeds as
2 NC & 1 NO RF circs & 2 NO aux circs size 14 x 1 x1”
75 ohm R.F. circ type 55p. POWER UNIT 917 |/P
230v-50c/s O/Pe =2:2Kv EHT, 4-300 & —300v at 1680 Ma
ea DC smoothed, 6-3v twice & 4v for CRT, will work
most ex surplus 3 & 6” Ind £6:38. METERS 270 deg
1 Ma FSD scale 0 to 20 also as center reading type
meter in same ¢ag¢ 100-0-100 Ua center mark only,
possible use as combined Rev counter & Battery
voltage Ind (circ for battery volt ind supplied) ex aircraft
£3. MORSE KEYS$ enclosed type with swt (American
type) £1:10. C.R.T. 3” with base & shield, green screen
okay for scope use, conn. data supplied £3:30. JOY
STICK controller as 4 x 1 pole ¢/o micro swits + 2
aux swts glves control in 4 directions £1-45. VIDICON
CCTV camera tubes standard 1” type by E.E. & E.MM.I.
sultable gen purpose use with data sheet, graded
according to scan marks £6 & £9 ea. VALVES
12A6, 1205GT, 128J7, 5U4, 6XS5, BSN7, BAKS,
6BH6, 6M6, 6YB, 2X2, 6SKTM, 6N7M, 12AX7, 12ATT,
12AU7, 6AK6, 6X4, EF50, 6J8, 85A2, 6SJ7M, OB2,
ECC88 any 3 for 60p also QQV03-20 £2 inc. base,
5763 55p, OAZ2 33p. INVERTOR TRANS 12v DC to
300v at 150 Ma with circ req 2xOC28 or similar £2. COAX
CABLE good quality 75 ohm type silver plated braid
20 yds for £1:32. MOD TRANS transistor type to
match 2xOC35 to QQV03-20 or gimilar with P.A. spk
winding £1:40. U.H.F. WAVEMETER assembly
range approx 420 to 460Mc/s with knob & dial (not cal in
freq) okay for high Q Rx cavity £2. TUNING CONDS
split stator type 25pf per section 1” x 4 shaft 2 for 58p,
DIODES 200 PIV 8 amps 4 for 68p, also 600 PIV 12
amps 4 for £1-10, METERS 1 Ma FSD 24 Sq scale O to
14 0to 180 88p also 500 Ua scale 0 to 5 14" OSD on -
panel with 2 swts £1:25, TRANSISTORS type 0C42
with long leads 50 for 60p.

ABOVE PRICES INCLUDE VAT & CARRIAGE,
CARRIAGE CHARGES APPLY TO MAINLAND ONLY.
SAE WITH ENQUIRY OR LIST.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD, $9 SHL
Tel. 444278 (0742)




DONT BUY TRIO

(UNTIL YOU SEE THIS))

SENSATIONAL § 9R59DS £52-39 (incl VAT) PLUS FREE SPEAKER

DISCOUNTS = JR599 £165-00 (incl VAT) PLUS FREE HEADPHONES
DELIVERED—OUR RISK!

FOR ANY LOCATION

A COMPLETE RADIO
STATION

at a cost (delivered at our risk), little, if any more than the
cost of the TRIO equipment alone!!!

Including — in gold hammer finish stove enamel —
the world record award winning

JOYSTICK V.F.A. and JOYMATCH A.T.U.
REGD. & PAT. REGD.

Headphones or Speakers; Suitably Terminated Connectors;
Handbook; Carriage; Insurance. In addition a-JOYSTICK
V.F.A.: JOYMATCH A.T.U.; feeder external mounting
insulators are supplied FREE or greatly reduced when you
buy a PARTRIDGE PACKAGE.

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION—ready to use however confined
vour domestic space. The World renowned TRIO range of Communications Receivers and Transceivers,
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7’ 6” long
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker,
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents
VALUE FOR MONEY'! H.P. FACILITIES WHERE POSSIBLE—24 HOUR DELIVERY (MON-FRL.)
ADD £4.00—OUR RISK!

PARTRIDGE PACKAGE

No. 1 with Gen. Coverage AM/CW/,;SSB (MW/SW) 9R59DS Receiver . z o an . .. £65-91 (Save £15-30)
No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver .. .. . .. .. £90-97 (Save £22-35)
No. 3 with Amateur Bands 160 thru 10m plus 2m AM/CW/SSB JR598 .. . e .. .. £165-00 (Save £19-48)
No. 4 with Amateur Bands 80 thru 10m TS/PS 515 Transceiver, 180w .. w n - .. £231-00 (Save £37-08)
NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by 'phone

JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A 1-6-32mHz £13:75; JOYMATCH A.T.U. 111 RX only 500kHz-
32mHz £13-75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Built-in RF meter £19-91; Communications 8() head-
phones (suitable TRIO, EC10 etc.) £3-14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £2-00;
TRIO: Linear Amplifier TL911 £172-15; TR2200 2m personal transceiver £87-45; TR7200 2m car transceiver £142-45; Spare set
valves for 9R59DS £2-35; OA2 Mains Stabiliser 74p.

NEW : World-wide reception on the amazing ‘‘DX-CRYSTAL SET' £2-42 incl. unique aerial.

NEW : AMTRON QUALITY KITS—send for brochure and prices.

PARTRIDGE BUDGET LINE

Artificial Earth—solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5-80; Aerial Bandswitch
_tuned aerial for domestic receivers £5-80; A.T.U. KIT—for use with transmitters and Communications Receivers
£5-80; (assembled £7:01); Mini SWR Bridge—1-8 to 180mHz, 2kw P.E.P., 75 “or 5002, S0239 sockets; 1:1 to 1:3 ratio,
80 x 30 x 30mm £5-60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.)

Send 3.ip stamp for full illustrated details. Special TRIO brochures (state which) 3ip stamp extra.

NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders
o [OBBTRIOGE oo — o

| L R T f FOR EXPERT ADVICE AND INFORMATION

[L_[T”ﬂ”l[ Telephone: 0843 62535 or 62839 evenings and weekends
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‘"ﬁdéfstand Solid State Electronics?

Quite possibly you do — it's also quite Texas Instruments, acknowledged leaders in
possible your knowledge is not as broad as it the field of semiconductor technology

© “might be and probably you're keen to fill in originally produced ’Understanding Solid
the gaps. State Electronics” as a 12-hour videotape

presentation, Suchrwas the response to the
course for a back-up text book that this
242-page volume was published. Now
available in the U.K. for the first time,
“Understanding Solid State Electronics’
Designed for anyone who wants (or needs) to  priced at £1.20 (inc. p & p) gives a
understand how semiconductors work and comprehensive treatment of electronics
how they work together in solid state without assuming any prior knowledge of
electronic systems, this book takes the reader electronics or mathematics.

through a 12-lesson, self-teaching course
written in layman's language.

~Whatever the extent of your knowledge in
this fast-moving technology, it's a fair bet that
this little book can help you find a few
missing answers,

Complete the order coupon below, mail it
with your remittance to Data Sales, M.S.21,
The course, complete with quizzes and Texas Instruments Limited, Manton Lane,
glossaries covers basic theory and use of Bedford, and your copy of

diodes, transistors, thyristors, optoelectronic "Understanding Solid State
devices. It also covers logic and bipolar, MOS Electronics’ will be
and linear integrated circuits. despatched by return.

T B e e e I Pleasesend me. . . ... ..
copylies) of Understanding
Solid State Electronics

B e e i e e e i PR at £1.20 each (inc. p & p)
(Cheques should be
made payable to

..... R Pt NNyt ks a i aae e e neace s« Texas Instruments Limited)
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Codl lighting for hot parties.

Velvet dim to full brightness ata
touch of the finger. Off/on and
infinitely variable.

Economical too!l

Asthelightis progressively-
dimmed, so the current consumption
drops —-think of itas an electric tap.
300 watt capacity, straight .
replacement for standard light
switch.

Beta light glow makes switch easy
to find in the dark and consumes no
current.

Complete kit of parts £2.80 or
made up £2,90.

.

P

Hot Ignition for cold momings

The Jermyn capacitor discharge
ignition system.

Instant starting in all weathers.
Even with a near flat battery, the unit
will produce a full sized spark.

Just one of the many advantages
- of an electronic ignition system, the
othersare:

High energy spark even at
maximum revs. :

Smoother running.
Less strain on battery and starter. |
Lower petrol consumption.
Long plug life with infrequent
. adjustment (typically 20,000 miles,
gapped at.050").

No contact breaker arcing giving
long life'and less adjustment
(typically 20,000 - 25,000 miles)

STATE + or — earth
~ when ordering.

Complete set of parts to build it

. _ Reprints of ) ,
yourself for only £7.75, as described Save 55p the two part feature are available at
in Practical Wireless and fully B b th for £1000 25p. g
approved by the author. Uy DOIN TOr LIV ‘ )

---—--------——————-——'—.——-——q _____________________________________________ -
To Jermyn Industries, 124 Vestry Estate, Sevenoaks, Kent. . All Prices Exclusive of V.A.T.

Please despatch return of post ...l lightdimmer kit ..o lightdimmer ...
Ignition Kits + or — earth ...........£10 pair. Enclose cheque or postal order.
JERMYN
NAME : : ‘

ADDRESS

b o o o o o o v o e ---—----—-_-_--.._-_-_—..--_-_____...-_-..------'_-_.-_—--------'-l
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NO EXTRAS

ALL PRICES INC. VAT

FREE! r. & r.

AMPLIFIERS 3

Keletron KSA 700 7-+7 watt 23-00

MK IT KSA 1500 15415 watt 32-50

Tripletone MkII Hi-Fi77 747 watt 27-50
Hi-Fi 1818 IB+ 18 watt 35-00
MKII SAQ307 8+ 8 watt 27-00
15615 1515 watt 00
R AZl 0 .

Rotel Tuner/Amp RX1504

SANSUIL models in stock.

RECORD DECK

Garrard 2025TC/9TAHC[G
ap . I1T

D5 Mle
BSER MTEOIIX.)H -
Connoisseur BDl Kit. .
D2 Chassis .. 2950
BAU‘Z Pick-up Arm 12-25
SCU1l Cartridge .. 495
RECORD DECK PACKAGES
Garrard QPQB ML.IIT/G800 C. & P.19-50
AP76/0800 C. & . 30.00
Plinth & Cover for Garrard
S&%OZ&TG o . oo 30
R BARGAINS
EM.I 13” x 8”7 8, 8 or 15 ohm
Plain ..
with CosAxial Tweeter
Twin Tweeter . n
Type 350 £ ohm, 20 watt
61” 8 ohm, 10 wath

-

-. 3200
.. 4400
. 51-00

.. 11-00
. 1100

2 b IEDCHSED O 6o

12”7 8 ol .
8”7 x 5" C[Mag. 5 watt
8” x' 5” Dualcone 8 ohm,
10 watt B E

EW

© Howscomsoro 1o
CUDIOINO ¢

=3

ELECTRONICS

FANE 77 % 4" 3 or 8 ohm
8” Dualcone 8 ohm

CELESTION 8” 15 ohm .

ADASTRA 10” 8 or 15 ohm,

watt
BAKER GROUP 25
197 8 or 16 ohm, 95 watt

SELECTION OF GOODMAN AND
WHARFEDALE SPEAKERS ALSO
AVAILABLE.

KI?EFORM CABINETS --TEAK

12 x 12 x 6 with 87, 8" x 5,
or 64" and 33" cutout
17 x 10 x 9 with 8” or 13” x &
cutout . =
18 x 11 x 9 with 18” X 8” cut
out for EMI 350 .. 4860
TWEETER & CROSSOVER
EMI 3}” 8 or 8 ohm C/Mag. 110
Conao Mwoatar 8 ax 15 shns, 10 watt 9 00
Cone Tweeter 8 ohm, 8 watt .. 1.0
Horn Tweeter 8 ohm, 20 watt 360
Dome Tweeter 8 ohm, 30 watt 4-00
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm) .. 110
GAR'!'RIDGES
ACOS GP91/28C or GPQI/SSL
Steres comp. ..
GP93/1 Stereo crys.
m’segl Stereo orys. ..
GP96/1
GP101
SONOTONE: o
ATAHG Stereo ceramic, diam,
DT&AHC/G 8lim fit, stereo ceor. 80
19 TI ﬁwm cIystal TR ]
COM. Stereo ceramic .. 225
SX5H Stereo crystal 1-85
SX5M Stereo crystal 1-85
X5H Mono/stereo .. 130

1.05
185
17
1-35
175

75

1-80

MAIL ORDER DEPT. ¢ ggs WELCOME AT OUR
PW72 BRANC

BELMONT STREET
MONTON, ECCLES

MANCGHESTER

ALL MERCHANDISE FULLY GUARANTEED Tel. 061-789 5268

]
e

X5M Monolstereo
GOLDRING GB80! .

850 .
STYLI For Above Ca.rtrldges
Sa.pp)ute . .

( BARCLAYCARD
e J
e ——— ———cs—s,
Credit Terms for Callers
BUDGET SYSTEMS
BUSH Stereo System with
independent Volume, Bass and
Treble controls on each Speaker
for optimum reproduction. Using.
GARRARD 2025TC Auto Change
Deck in deluxe teak plinth and
cover.
Today’s Value £49-50.
OUR PRICE £27.50
+£1-50 p. & p.
12 months Guarantee by Maker,
THIS IS A BARGAIN NOT TO
BE MISSED!

HEADPHONES
30

TOEIKyyy
3

Buy itwith Access

11773
RIS &

e

D.

OLDRING GEOO GESO

MICROPHONES

CM20 Crystal Hand .

CM70 Planet stlck mecal, swmn
crystal ..

DMIGO Dynamxc uni- dir, ball

UD130 50Klﬁ[lﬂ ohm um-dlr

al me
GONDENBER MIKE 600 ohm,

Cassette STICK MIKE with K.
Control onfoff switch (26 &
35 m: J/Ply).. - . 145
MIKE MIXERR Mono 410
Mana/;éam do loxe - 50
CASSETTES
Type Low Pin- Phil- Mem« Ams
noise nacle lips
40p 50p
55p 69p
¥5p 105p
COagaette Iead Cleaner ..
BIB Stereo Tast Cassette
AMPEX Head Cleaner

Qe m
gt 8 3 8

2
@®
S

K?ll (Blemk or Reﬂ) N

Rord (with Vol

magnetiser
control) ..

1-65
PLASTIC LIBRARY OASES for 80
Reels 20p. 53” Reels 25p. 77 Reels 30p. K0727B
CASSETTE CASES . 12p K0747
n.P HVI

TAPES  Siad. bt W i
55" 65D £1-00 I’RO@LG "
7 7an ﬂ'ﬂﬂ £1-20 B
AKAI TAPE DECK
4000D§ Tape .. . 78-50
GXC40D Cassette .. 6495
Cs35 + €S58 .. . 7995

LEESSON ELLCTROSTATIC

Morno/stereo super deluxe 8-16Q 2.75

Headphone Adaptor .. @ 2 50

Curly Ex, Lead 20ft, -10

IN-CAR ENTERTATNMENT SEC!I‘ION

Car Cassette Btereo Player and
’Iwo Wpgakers .. 2085

r 8-track Stereo l’laye and
'.I.‘wo Speakers .

SHIBUYA 8- trs.ck Pl&yer Mains[
Car detachable with 2 separate
sets of Opealeers

Pair of Car Stereo Speakors

Pair of Car Stereo Speakem
(Door Mounting) .

Liver ool

15 Whitechapel
051-236 0738
Sheffield

20 Pinstone 5t.
0742 79308

Manchester
30-32 Shudehlll
061-832 7

Leeds

4New Market St.
0592 42708

0-05
385

for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores

of non-corrosive flux, ins
heavily oxidised surfaces

ntly cleaning
. No extra flux

1s required

(" EASY-TO-USE)
DISPENSERS

Size 5
Savbit alloy
18 swg, 20p
(illustrated).
Size 19A
60/40 alloy
18 swg, 22p
Size 15
60/40 alloy
&SEE 22 swg, 25p

_/

IDEAL FOR HOME)

kSavbit alloy. 95p

CONSTRUCTORS

Size 1 cartons in 40/60, 60/40
@wo and Savhit alloys
in 7 gauges 30p

Size 12REEL
for Service
Engineers and
Electricians.
18 swg

=0

BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
_locking catch, plastic-covered handles. Case
X\ hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips

flex, splits plastic twin flex. 75p J

Prices shown

938

are recommended retail pxdudlanAT
From Electrical and Hardware Shops. If unobtainable, send 10p p &p direct to:
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

Newest, neatesc
system ever de.
vised for storing
small pares and

N-T'E-R-LO-C-K-I'N-G
AGEJ!RAWERS

plastic units, in-

terlock * together

in vertical and

horizontal com~

binations.

parent

drawers have hbel

slots, 1D, 2D hav:

removzble space leldel’S Build up

n ize cabinet for wall, bench or table top

GLE UNITS (5'x2§'><2§") £1-40 Doxen

oze
PREBLE () 42.30 for 82"
DOUBLE TREBLE 2 drawersi |n one outer case (6D2) £3-60
for 8 EXTRA LARGE SIZE( I)ﬁ forB Carruge 35p Orders over £10
9ost free. QUANTITY DISCO NTS! 5% in £1 for orders over £10,
1-% over £20, 10% over £5 Quoﬂtlons for arze uantmes
ASE ADD | 10% VAT TO TOTAL R %
(Dept, PW2), 124 CRICKLEWOOD BROADWAY,
LONDON N.W.2 01-450 4844

plastlc

W Q4 PROJECT

UNIT A" (Rs, Cs, S/c's) ... £1-20
UNIT “B” (Rs, Cs, S/c’s) . £3-88
MULTI-SYSTEM DECODER ADDITIONAL

PARTS (Rs, Cs, Pots, Switch) ... . ... £4°79
POWER SUPPLY (R, Cs, S/c’s T/former) ... £2-52
PRINTED CIRCUIT BOARDS (set of 5) . £2-25

(Fibreglass, drilled, tinned)
ADDIOpP& P ADD 10, V.AT.

S.A.E. for free list of Q4 and other kits and PCB's for P.W. and
P.E. Projects, and with all other enqulrles

PHONOSONICS

Dept PW2,25 KENTISH ROAD, BELVEDERE, KENT, DAI7 5BW
. MAIL ORDER ONLY




TRANNIES

All orders to be sent to our new
retail shop at;—

4 Bush House, Bush Fair,
HARLOW, ESSEX.
Telephone 37739 '

Reg. office 1 Dockyard Station Road
Old Harlow, Essex.

All Prices
FULLY
INGLUSIVE
of VAT

74 Series TTL

(National Semiconductors and L.T.T.)
LOW PRICES, HIGH QUALITY

* 100 plus less 109, on No's 1+ 25 +
the 254 column 7447  £148 1-37 £3-
No’s + 25+ 7448 £1-08 £1-81 7
7400 20p 16p 7450 20p 16p £1-
7403 200 18p 7451 20p 19p 3
7402 20p 18p | 7453  20p 19p £1-2 i
7403 20p 18p 7454 20p 18p i £1-1
7404 21p 18p 7460 20p 18p £2-2 o
7405 21p 19p 7470 33p 2%p 3 g
7406 54p 49p 7472 33p 30p £1- £1-2.
7407 54p 48p 7473 48p 42p 74157  £1-5 £1:43
7408 20p 24p 7474 44p 40p 74160  £2-1! £2:05
7409 20p 24p 7475 63p 87p 74161 £2-1 £2:06
7410 20p 18p 7476 55p 51p 74162 £4-8 -54
7411 23p 21p 7480 £1-10 98p 74163 £4:8 2464
7412 40p 38p 7481  £1-37 £1-28 74164 £2'7 £2-63
7413 3lp 20p 7482 £1-10 9;8 74165  £2-7 £2-68
7416 49p 47 7483  £1:32 £1- 74166 £4-28 £3-94
7417 57p 53p 7484 8132  £121 74174 2278 £2.66
7420 20p . 18p 7485 2275 -84 74175 £1-94 £181
7492 80p 58p 7488 40p alp 74176  £1:90 £1.87
74923 60p §8p 7480 £4:05 £4:29 a1t 52 22-64
7425 60p 53p 7490 82p p 74180 £2-7 £2-64
7426 36p 31p 7492 84p 85p 74181  £6-4f £6-05
7427 55p 51p 7493 82p 86p 74182  £2'1 £2-02
7428 85p 79p 7494  £1-04 93p 74184 £2-69 £2-4
7430 20p 18p 7495  £1-14 £103 74190 £3-08 £2-89
7432 42p 33p 7496  £1-25 £1-15 74191  £2-30 £22-24
7433 8%p 91p 74100  £2-95 £22-58 74100  £9.58 £2:30
7437 7 74p 74104 £1-18 £1-14 74193 £2-53 £2-30
7438 bt p 74105 £118 £1-14 74194 . $3-27 £3'16
7440 20p 18p 74107 48p 46p 74195 £242 2230
7441, 8lp 78p 74110 67p 65p 74196 £2-18 £2-08
7442 8lp 78p 74111 £1-52 £1-40 74197 £2:18 £2:08
7443 £1-40 £1-32 74118 £1-10 80p 74198 £6-65 2805
7444  £1-57 £1-52 74119 £1-84  £154 74199  £6:65 £8-05
7445 £2-31 £2-18 74121 47p 42p 74200 £26-40 £21-12
7446 £2-31 £218 74122 £1-70 2159
. . .
Linear Integrated Circuits
301 DIL 50p(7238¢ DIL 99p
301 TOYY 55p|723c  TO9Y 95p
301 8 PIN DIl 46p|741c 8 PIN DIL 38p
301A DIL 69p|741¢ 14 PIN DIL afp
301A TO99 69p|7d4lc TO99 41p
301A 8 PIN Dil, 86p|747¢ DIL . 46p
307 DIL 69p|748¢c DIL 39p
307  TO99 80p 748 TOYY 41p
807 & PIN DIL gg
308  TO9Y
3084 TOW S THE FERRANTI
709¢c DIL 35p RADIO IC
709¢ TOY9 8lpl!2ZN414 £1-32
M P VOLUME CONTROLS
E'ectl"olytlc 5 Potentiometers
. ” Carbon track 500Q to 2:2M Q.
Log or Linear.
capaCIto rs Single 13p. Dua;lhga].)n% (Bte!i‘:o]l 4]?
Sin, e wi .P. switc]
4 VOLT | 16 VOLT | 40 VOLT | Sinele tvp 4
i0oar  Olp|shur  ompltoour  o8p
oy P P 4 P
2204 Ofp|3sur  6ip|osr 105 | CARBON SKELETON
330uF  Bip|150uF 8p|220uF  1lp RESETS
1000uF 13p|220uF 470uF 19p mall high quality type (linear
4700;:F  29p|680uF 17p|680uF 25p only). All valves 100-5 meg ohms.
1000u¥  17p|1000ur  25p | —1 watt 6p each
6 3 voLT 1500uF  25p|2200pt  4dp | —25 watt 84D cach
68 F gg 2000uF  43p
l50uF . 6ip| 25 VOLT THYRISTORS
ok G o P, B B
680uF D | 22uF P
1500uF  18p|47uF 6in|, 63 VOL:;» 3 Amps 44p 50p 60p
2200uF  18p|100uF 8p 2{‘2”p eip | PLV. 300 400
3300uF  28p|150uF 8p 47ur 8ip 1 Amp . 44p 53p
10 vOLT (2206  10pigg,p  gjp | 3 Amps - 60p
470uF  13p 3
22uF 61D gao, 20p 10uF 6ip
47uF 610|000,y 99p| 22KK 6ip | SLIDE SWITCH
1o0uF 8ipioo0ouF  89p 68uF 10p SPST 11p each. D.P.D.T. 13p cacb.
200 89\5000uF  68p 1out’ L
330pF Il D
o 10| 40 VOLT |220u¢ 10y | MINIATURE NEON
1000uF  1llip|6-8uF 81p|330uF 22p LAMPS
1500uF  20p|15uF 8ip|470ur  26p | 240V or 110V 1-4 5p. 5 plus 4ip
00uF  24p!33ul 6ip|1000u¥  44p | each.

Mullard Polyester Capacitors

C280 SERIES

250V P.C. mounting: 0-01uF, 0-015, 0022 3{p. 0-033, 0041 0-068 4p. 01 4ip.

0-15, 0-22 53p. 0-33 7p. 0.47 93p. 0-68 12p.
C296 SERIES

1l 1417. 5;1,[" 22p. 2-2ulk 27p.

400V : 0-0014F, 0-0015, 0- 002’ 0- 0033 0-0047 311. 0-0068, 0-01, 0-015, 0-022, 0-033 31]}
15

0-047, 0-068, 0-1 4ip. 0-22 83p.

160V: 0-01uF, 0-015, 00"2 00’38, 0-047, 0-068 3ip.

0-15, 0-22 5ip. 0-33 7p. 047 9ip. 06812p

0-33 1211. 0’47 lﬂp
0-1 4p. 015 4. 0-1 4ip.

1uF 14ip. 1-5uF 22p. 2-2uF 24p

afMiRop

KITS

We have been appointed stockists ot

Amtron high quality Construction Kits.
{20p P.P. on all kits).

Other Kits include:

UK$5 Transistor tester .......... £2-50
UK100 ITi-Ti Amplifier 10w . . £5.90
UK220 Signal Injector .......... £2-57
UK300 Four channel radio control
transmitter .................. 55

UK310 Radio control Receiver.... £3-28
Many other kits available. Send for:the
Amtron Catalogue.

*THESE KIT PRICE§ INCLUDE V.A.T.

VEROBOARD

01 015
2§ x 3% 24p 19p
2 x 6 27p 28p
3% x 33 27p 28p
3t x b 81p 8lp
17 x 2} 821 83p
17 X 33 21.1 87p
17 b (Plain) 80p
Pin anertmn tool 8%p 57p
Spot face cutter 46p 46p
Pk 36 Pins 20p 20p

£1 BARGAIN
PACKS

£1 10 Silicon NPN Power Transistors
(2N3055) Tested/Unmarke

£1 30 Plastic FET’s Unmarked[Untested
(similar to 2N3819).

£1 20 TO5 Transistors NPN or PNP
(state which) 2 amp-5 amp Untested/
Unmarked.

£1 20 TO18 Transistor PNP, like BC178
BC179 ete. Untested/Unmarked.

£1 30 Plastic 2N3055 Unmarked/

Untested. T0O220 Case.

£1 10 General Purpose. Fully-tested

FET*

* aTns& 5 packs £4 ¥
Resistors

3 watt 5% carbon
+ watt 5% carbon
1 watt 16¢, carbon
range 10 ohms to 47 megohms.
$watt mjo 2 9,

range 10 ohms to 1 megohms.

MINITRON DIGITAL
INDICATOR TYPE 30I5F

Read 0-9 and decimals, ONLY £1-65

400mW ZENER DIODES

BZY88 Series 3:3 volt to 33 volt.
1-99 100 plus
kd 6p

CONNECTORS

DIN for Audio Applications

2 way loudspeaker Plug - 9p
Line Socket 18p
Chassis Socket Unswitched 11p
Chassis Socket Switched 13p
2 way Din Plug 14p
Sockets 11p
4 way Plug 15p
Socket, 13p
5 way Plug (180° or 240°) 16p
Socket (180° or 240°) 13p
6 way Plug 14
Socket 14p
7 way Plug 17p
Bocket 135p
Mains Connectors
Chassis Plug and Cable ended
Socket, 36p
As type 17340 but 1:5A Small
Size 34p
Chassis  Socket and Cable
ended Plug 15 A 42p
8ix Pin version—Similar to
P360 P194  58p
Jack Plugs (Standard)
Mono Plastic body 13p
Mono metal body 18p

Side entry plastic body 28p
Stereo plastic body .

Stereo metal body
Line Socket mono metal 24p
Line Socket mono plastic
Line Socket stereo plastic
Line Socket stereo metal 28p

Chassic Socket mono (switched) 12p
Chassis Socket mono (unswtiched) 15p
Chassis Socket stereo switched 20p
Miniature 3-5mm

Jacks and Sselkets

Jack Plug long body plastic 10p
Jack Plug long body metal 12p
Line Socket plastic 10p
Line Socket metal 14p
Chassis Switched gocket 9p
Sub-miniature 2-5mm

Jacks and Sockets

Jack Plug (Plastic) 10p
Jack Plug (Plastic with long body)  13p
Line Socket (Plastic) 10p
Chassis Switched Socket 8p

Phono Plugs

Phono Plug plastic (red or black) p
Screened Phono Plug Screw metal top 911
Line Socket Plastic

Line Socket metal l4p

Co-Axial Plug

Standard Aerial Plug metal
Standard Aerial Plug plastic 8p
Co Axial line socket
Co Axial Coupler 9p

Transistors/
Diodes

AC107
AC126
AC127
AC128
AC142K 821)
AC141K 20p
AC176 15p
AC187 18p
AC187K 20p
AC188 18p
AC188K 20p
17 2

BC109 BC303
B304
BCY70
BCY71
BCY72
BD13L
BD132
BD135
BD136
BD141£1-87
BD142 50p
BF159

BC183L 11p’
BCI84L 11p
BC186  88p
BC212L 11p

MP8111 351'
MP8112 42p
MP8113 35p

TIP32A 73p
TIP33 £1-05
TIP34A

£1-5
TIP35A

£2-58
TIP36A

£319

TIP41A 79p
TIP42A 91p
2N706 13p 26!
2N930 23p | BA115 8p
2N1131 22p
2N1132 28p
2N1613 22p
2N1711 26p

2N2904A
2N2905

Diodes &
Rectifiers

1N914  8p
1N916  8p
1N4l48 8p

MP8121 33p
MP8122 44p
MP8123 50p

NKT21425p
NKT217 55p

D
NKT67426p
NKT677G

D
NKT71332p
NKT77327p
0C19 &
0C20

0C84 ]
TIP29A 53p
TIP30A 84p | 40636 50p
TIP31A 64p

939




Exciting...the Stereo 21!

Can you really get  Until now, richly satisfying sound has always cost a richly satisfying price. But not
sound quality like any more! For an almost unbelievable £18-45, you can have Stereo 21—audio for the
this FOR LESS connoisseur! Whatever your taste in music, you can hear it on STEREO 21
THAN £19? the way its composers heard it in their dreams! Beethoven or

’ Mahler . . . Ellingten or Jellyroll Morton . . . Das Nibelung
'YES, YOU CAN! or Jesus Christ Superstar ... Carols from King’s
WITH THE NEW -

College Chapel or the return of a Beatle . . .
STEREO: ?'l
v -

everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—STEREO 2! does them
all justice!
And have you ever seen a handsomer
audio installation? Compact enough
to go in a university student’s bedroom-
study, elegant enough for the suavest
penthouse pad in Town, STEREQ 2I
offers you all the pride of possession as
well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing tpeakarc. Dacl and speaker eabinets you
simply wrap round and glue to build. Screw
in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue
and panel pins all parts supplicd in-
cluding full instructions—all for £18-45
(plus the cost of post and packing if
you buy by mall), and—to round
it all off—a money refund if not
satisfied if your pleasure in
STEREO 21 is not complete!
Just think—in only a few days
you could be giving your ears
the treat of a lifetime—AND

introducing your envious friends
to STEREO 2i !

Power Qutput 2:7 Watts per channel and

headphone socket with automatic cut out
provision for auxiliary inputs—radio, tape, etc.
and output for taping discs. Overall Dimension:

EMI SPEAKERS AT S R Sotthn oo 16 CREE ok
UNBELIEVABLE PR'CES 15” 14A[780. Bass unit on a
5

Personal shoppers and mail order price

£1 8 .4 INCLUDING VAT
plus £1-60p + p.

Diamond stylii, if required, £1-37 extra

Specially selected pair of stereo headphones with

individual level controls and padded earpieces to
give optimum performance, if required £3-85.

O

rigid diecast chassis. Superior
cone material handles up to
50 watts RMS, and is treated to
give a smooth frequency res-
ponse. Resonance 30 Hz. Fluse
360,000 Maxwells. Impedance
at | kHz is 8 ohms. 3” voice
coil. Rec. retail price £40-80.

OUR PRICE £18-70

950 Kit. Five matched speakers and 7
crossover unit for handling up to
45 watts, from 20 to 20,000 Hz.
Huge - 19" x 14" (approx.) high
efficiency 16, 500-gauss bass unit
built on a heavy diecast frame. The
four 10,000 gauss tweeters, each
3}" dia. approx., are fed by the
crossover with a critically adjusted

signal for maximum fidelity. Imped- % £1.50 p & p

ance at | kHz is 8 ohms. Bass coil 27, | Buyit

others 0-5”. Recommended list price ~ Extended Credit

£44-00. . on

OUR PRICE £25-00 £1.50 p&p Just write your order giving your Credit Card Number. Do not send your card.

RADIO AND TV COMPONENTS (ACTON) LTD, 21C HIGH STREET
ACTON, LONDON W3 6NG - 323 EDGWARE ROAD, LONDON W2

s Edgware: 9 a.m. to 5.30 p.m., half day Thurs. Acton: 9.30 a.m. to-
5 p.m. Closed all day Wed:; also see opposite.
_ Mail orders to Acton. Terms C.W.0. All enquiries i d Add d Envel

Goods not despatched outside U.K. "

940
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VISCOUNT III

aboost in the output,

YISCOUNT {ll now gives you an impesing 20 watts per channel—and the price quoted is
actually INCLUSIVE OF VAT!

The money's important, of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNT lll. We design it . . . we make it . . . we sell
it diract to you-..paceing on all tho economiac that come from eutting sut middla-man! That's
tha enly way you ean gat ea mueh guality for s lietla manay! ’
The unique VISCOUNT Il amplifier, plus the Garrard SP25 Mk Il deek, plus the magnificent
Dus Typs lll maeshad epasliars (ar Dus Type [l for & sinall toom) give you an audio installation
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en-
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli-
fier you'll find all the facilities you need—volume, bass, treble and balance controls, plus
switches for mono/stereo, on/off function and bass and treble filters. Plus headphana socket
on the back.

‘The heart-stopping timbre of Tom Jones at his most virile , . . the last lingering harmonics of a
solo performance by Heifetz or-Menuhin. .., the pathos and the panache of Liza Minelli. . the
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist—
hear every nuance with a fidelity that you have never experignced before!

Come and hear VISQOUNT Y If it’s inconvenient to travel, buy by post in the confidence
that you won't be disappointed (and with a 24-carat Money-Back Guarantee to give you extra
reassurance), Ron’t settle for second-best! i ;

SPEAKERS: Duo Type Il Size approx. 17in X 104in X _64in. Drive unit 13in X 8in with
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14:00 a pair + £2:20
p. & p. Duo Type Il Size approx. 234in- X_I14in X 9%in. Drive unit approx 13%in X 8%in
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer
cabinet. £32-00 a pair < £3:30 p. & p.

PRICES : SYSTEM |
Yiscount Il R102
amplifier £24-20 - £l p&p
2 Duo Type lispeakers £14-00 + £2-20 p &p
Garrard SP25 Mk Il
with MAG. cartridge .
/plinth & cover £18-00+ £1-75p & p
total £56-20

Availabl let 5 + £3-50
vailable co?;t :nely £49 00 aey

PRICES : SYSTEM 2
Viscount RI102

amplifier £24-20 + £
2 Duo Type lll speakers £32-00 + £
Garrard SP25 Mk Il with

MAG cartridge
plinth & cover £18-00 + £1-75p & p

1 P
3-30p&p

total £74-20
Available compleft:r £65 .00 :&{:

R R S i e S S SR .
THE TOURIST PUSH-
BUTTON CAR RADIO
KIT £6:60 The TouriscPais

suitable for 12 volt
working on both negative and
positive earth vehicles. It covers
‘the full medium and long wave
bands. It is permeability tuned and

RELIANT Mk IV

MONO AMPLIFIER
*5  Electrically Mixed inputs.
*3 Individual Mixing controls.
*Separate bass and treble
controls common to all 5§
inputs. *Mixer employing F.E.T.
(Field Effect Transistors). *Solid
State Circuitry. . *Attractive Styling.

sturdily constructed. Output is a full 2-5
watts into an 8 ohms speaker. But the Tourist
PB will operate into any loud-speaker from 8 to 15 ohms. -
Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors,
etc. The kit includes a pre-built RF tuner unit, and fully modulised IF
stages which are pre-aligned before despatch. As well as electronic com-
ponents this kit aiso contains 2 di d-spun alumini knobs, eleg
matching front panel, dial, washers, screws and wire.

The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4-%in deep. -
Circuit diagram and comprehensive-instructions 55p free with parts.

Fully retractable and lockable car aerial £1:37 post paid.

CAR RADIO KIT £6,60 p. and p. 55p. Speaker with baffle and fixing

strips £1-65, + 23p p. & p. post free if
bought with the kit. Send stamped addressed envelope for leaflet.
If you can solder on printed circuit board, you can build this push-
button car radio kit. It's simple—just follow the step-by-step instructions.

PE TAPE LINK
‘CONSTRUCTORS
Suitable 3 speed tape deck, less

heads. Caters up to 5%ins. spools.
240V AC mains. Unused but store

soiled hence 2? Xaxr‘r:r‘\ty.£4. 00

'UNISOUND MODULES

INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil
Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.)
All250mV sensitivity. Output 20 watts into 8 §, . n . & p. 60
(suitable for 15 ,.) Size approx. 123 x 6 x 33 ins. £1 5 50 B- & P- 5B

ONLY £7.64 4 55p. p & p

For the man who wants to design his
own stereo—here’s your chance to
start, with Unisound—pre-amp, power
amplifier and control panel. No solder-
ing—just simply screw together. 4
watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The
heart of Unisound is high efficiency
I.C. monolithic power chips which
ensure very low distortion over the audio spectrum.

IN-GAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit,
audio enthusiasts now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
4 channel, by push button, four digital lamps
Sbalss 21 and th l}nglit'.atedc;':lancll-lell selected. The Viscount lli, the
fabulous Stereo 21 and the Unisound Modules o

will accept this unit, simply connect up. £10 60 +90p.p. &p.

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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DIAGNOSIS

OF all the constructional projects that you can possibly

think of, which do you think would attract the least:

interest? Before you answer, take a look at our contents
page this month and you will very likely find a clue. It is
probably understandable that test equipment does not
reach the realms of glamour in most constructors eyes,
perhaps because it does not perform an entortaining
function. But if you are always looking for entertainment
you will be missing out on the *nitty-gritty” of the true
do-it-yourselfer.

What does test equipment conjure up in your mind on

first impact; a box of knobs, dials and meters, a standard
performance by which your other projects are compared,
or a dull boring necessity to the spectrum of your fullest
activities? All of these are confirmed to us by readers who
write to us asking for guidance in fault-finding or setting-
up.
If you have test gear, that's fine; if you bought it ready
made, you should know what it can do.for you. Most of ail
ite performance and/or limitations must be compatible
with your requirements.

There are areas, however, that are either too specialised
or require only occasional application of test gear, making

the cost of outright purchase too highf This is where the .

constructor comes into his own.

This issue of Practical Wireless takes a look at some
test equipment and next month starts a series that will help
you to obtain the most from oscilloscopes. Some simple

add-on circuitry is often-useful and we will be publishing .

some ideas later with constructional details. Also in this
issue is the second part of the “Trouble Tracer" which
will be valuable for those who like to cure faults on a wide
range of radio and audio equipment, '

Of special interest is the stabilised 30 volt power supply,
designed for transistor and i.c. circuitry; this is invaluabie
as a workshop "tool” or as a standby supply in the event
of failure in other equipment. We also have a neat little
unit that can be used for testing Zener diodes, and next
month's issue will include a signal generator providing
square, pulse and triangular waveforms. :

Test equipment presents an art of its own, the brick
wall on which much other equipment likes to lean. It is
security to the “home-brew” and peace of mind to the
constructor. It has even been described as the. difference
between furrowed brows and inspired genius—possessing
a magical potion that cannot be obtained on doctor's
prescription. Probably the greatest asset of test gear ‘is
its usefulness as an electronic doctor, diagnosing
symptoms and dispensing strange ‘“noises”. You, the
constructor, are the surgeon.

M. A. COLWELL—Editor.

; IIIII"IHHIIIHMII!II!IIIII!IHII!IIII!III!?IIillﬂIHll!!!!IIIIIIIIIIIIIIIIHIIIIIIIIIIII!IIIIIII!III!IIIII!IIIII!IIIIIIIIII|l!IIIIIIIIIIIIlI"IlIlIIIIIIII|lI!lIIlIIIII!IIIIIIIIIIIIIIIIIIE

The March issue will include P.W. CRATA; a
waveform generator providing square, pulse
and triangular waveforms; a second channel
interference rejector (or pre-selector) for 10 to 30
MHz; P.W. Datacards nos. 7 and 8; a crystal
calibrator and the start of our series on using
oscilloscopes. We apologise that this latter
feature could not be started in this issue due to
an overwhelming demand on our space.

Further details on page 967 )
ﬁllIllIIIlIlIIIllllIiIilllIﬂ|lllIIIIIIIlIIIIIlIHIl'lh'illlIlllmiIIIIIIIIIIIIIIIIIIIIililH%Nll"lmlllllllilllllmllmIlIIIIIIIIIIIIIIIiiIllllllIll'lIlllllillilllillIIIIIIIIIIIIIIIIIiIIIIh..-
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Tandy’s here!

massive American opera-
A tion called Tandy is now
installed at their new
warehouse premises just north of
Birmingham. Tandy aims to ac-
quire retail outlets and issue
franchises to sell its own branded
audio, electronic components and
kits. .
Their optimism in the face of
the existing competition is to be
admired, but has already caused
some component suppliers to
beware of the power of the fin-
ancial backing of Tandy. For
readers of this magazine, they
offer a very wide range of com-
ponents, and goods in the domes-
tic electronics field were packed
in wooden crates originating from
Taiwan. The shop at the front of
the warehouse was large and a
browser’s paradise. Our reporter,
however, arrived with some de-
gree of concern for the British
businessmen; even the launching
festivities did not deter him from
talking to the Area Sales Man-
ager in the shop. Whilst the com-
ponents side of the business was
our main interest, we were sur-
prised to find that ‘“‘bubble-pack”
cards bearing American prices
had also been priced in Sterling.
A glossy catalogue shows only a
part of the range, and readers
who acquire one will be surprised
to find component prices so much
higher than in most British con-
cerns.
Our reporter concluded that
Tandy must belatedly study the
British market or think again.

Sonex 74-Latest

HE Sonex, high fidelity ex-
I hibition, will be at the Post
House Hotel, London Air-
port, from March 29 to 3lst.
The Post House is ideally
situated to the M4 Motorway
and the airport giving easy access
to overseas and British visitors.
The organisers, British Audio
Promotions Limited, confidently
expect that they will be able to
provide adequate car parking
facilities close by.



IMPORTANT MESSAGE TO ALL READERS

Readers of ‘“Practical Wireless”
and most other magazines will be
aware of the restrictions imposed by
the Government and as a result of
Trades Union action in various
industries. To ensure that you receive
your copy of “Practical Wireless” at
the earliest possible date, we have
to rely on effective communications
and delivery through the post and
by railway. We also depend on the
operation of electrical equipment and
printing machinery. Petrol and diesel
oil are vital to the needs of our job
in quick and effective processing of

editorial and advertising material.

We are sure that you will under-
stand the many problems that con-
front all of us. We therefore request
your patience and understanding
during any temporary period when
publication may be delayed.

It would help you and us enor-
mously if you make sure of ordering
your copy of “Practical Wireless” in
advance. We try to help you by
telling you a little of what will be
published in the next issue and
what you can expect in future issues
of P.W.

Electronic aid for the disabled

engineer working for Lucas—contracted an unidentified virus

_ GBOUT five years ago, Toby Churchill—a qualified mechanical

disease which left him with a number of disabilities. These
include a complete.loss of the power of speech and a paralysed right

arm.

He conceived the idea of a portable electronic device which would
enable him to communicate with others easily and set about the task
of putting his idea into practice. After reviewing the electronic com-
ponents available, he knew that his ideas were not just a pipe dream
but a practical possibility. The Engineering Department at Cambridge
University heard of Toby’s ideas and agreed that they would form the

basis of a worthwhile project.

Very quickly the ideas became
reality. A typewriter-like key-
board was coupled to a Burroughs
‘self-scan’ display system. Circuits
were designed to allow the unit
to be powered from rechargeable
batteries.

Toby now talks to people usmg
the keyboard: the letters, words
and numerals appear in a very
easily-read form on the self-scan
display panel.

A number of people assisted
with the development of the unit
—which has been called the
Lightwriter—in many different
ways. Burroughs, keyboard manu-
facturers, Cambridge University
and Burroughs’ UK agents, Wal-
more Electronics Ltd., all played
their parts.

As a result of pressure from
friends and acquaintances with
similar disabilities, a company—
Toby Churchill Ltd —has been set
up to manufacture the Light-
writer. The company has financial
backing and production facilities,
and it is expected that the first
units will become' available in the
first half of 1974.

The heart of the Lightwriter is .
the self-scan display panel which
is manufactured by Burroughs

Corporation in America and
available through the UK agents,
Walmore Electronics Ltd. It was
found that the self-scan display
was the only display device avail-
able which successfully met all
the Lightwriter’s requirements.

The display unit consists of a
long matrix of special gas-dis-
charge tubes set in cavities. The
display used in the Lightwriter
has sufficient cavities to form 32
properly spaced alpha-numeric
characters, .each character being
presented in a 5 x 7 dot matrix
format.

British quﬁd success

BRITISH research team has
A developed a quadrophonic

sound recording and re-
production system that could be
an answer to the complex re-
quirements of broadcasting quad
while being adaptable to existing
commercial systems. The work
has been carried .out at the Uni-
versity of Reading in collabora-
tion with IMF, the broadcast
monitor loudspeaker company,
under sponsorship of the National
Research Development Corpora-
tion.

In a communication from John
Wright of IMF, the system des-
cribes a recording technology
compatible with existing disc,
tape and f.m. broadcasting and
will be publicly demonstrated at
the Sonex exhibition at the Post
House Hotel, Heathrow Airport,
in March. The system, -called
“ambisonics”, is aimed at giving
the listener the experience not
only of the spacial disposition of
the performers, but also of the
directional qualities of the rever-
berant sound, thus extending the
stereo medium beyond currently
used stereo and quadraphonics.

A full account of information
so far available has been written
for Practical Wireless and ap-
pears in this issue.

Mid-Lanark A.R.C.

. HE Mid-Lanark Amateur
I Radio Club have sent -us
details of their future pro-
gramme. On' 4th January they
will have a lecture entitled “The
Oscilloscope”—how it works and
how to use it. A demonstration
will be given by GM8DRQ.

On 1st February there will be
an Amateur TV demonstration
by GM6ADR/T.

Meetings are held at 7.30 p.m.
in the Wrangholm Hall Commun-
ity Centre, Jerviston Road,
Motherwell. :

Visitors will be made especially
welcome and should ’phone D.
H. Plumridge (Hon. Sec.) on
Hamilton 28759 if further infor-
mation is required.
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S its title suggests, this instrument was
A designed as an electronic alternative to a
conventional . stop-walch. The main design
requirements were : -
(a) Good accuracy and reproducibility
(b) Simplicity
(c) Low cost
The low cost requirement ruled out a digital timer,
so an analogue circuit was used. The final circuit
gives three ranges, 0-5, 0-15 and 0-50 seconds, and
the complete instrument including case and meter
can be built for about £7.

THEORY

For a capacitor C charged to a voltage V, the

charge Q is given by:—
Q=CV.orriiiiiiiinininannan, (@))]

However, assuming the capacitor was previously
discharged, the charge Q is also equal to the integral
of the current I with respect to time t:—

Q= (Idt.:...iceooiiL 2

If the charging current is held constant, this

simplifies to:—
Q=TIt.c..ivveeriniiniianannnn.. 3)
Combining equations (1) and (3) gives: —

C
It=CV and, rearranging, t= —I—XV
If C and I are made numeriéally equal, the time in
seconds can be read directly as a voltage. This forms
‘the basis of the instrument. :

CONSTANT-CURRENT GENERATOR

The basic circuit of a constant-current generator
is shown in Fig. 1. With S1 open, no base current
flows, and the current shown on the meter is the
leakage current, which is so low as to be. negligible.

When 81 is closed, current flows through the zener
diode and the 1kQ resistor, holding the base 5:6V
below the supply voltage. Since Trl is now conduct-
ing, there is a drop of about 0-6V across the emitter-
base junction, so the emitter is held constant at 5V

944 .
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below the supply voltage. This produces a  current
of 500uA in the 10kQ resistor and, neglecting the
hase current, this is also the collector current, which
is effectively constant in spite of changes in the
supply or collector voltage.

If the meter is replaced by a capacitor, Trl will
deliver a constant charging current.

HIGH IMPEDANCE VOLTMETER

If the voltage across a capacitor (say 250.F) is
measured using a conventional voltmeter (say
20kQ/V) the capacitor will discharge so rapidly that
accurate measurements will be impossible. If a very
much larger capacitor is used the discharge is less
rapid but leakage currents become a problem. The
solution is to use a voltmeter having a very high
input impedance.

AM 0121]

47k

oV

Fig. 1, left: Basic circuit of a constant-current generator. Fig. 2,
right: Circuit of high impedance voltmeter.

The circuit is shown in Fig. 2. The FET gives an
extremely high input impedance, of the order of
500MQ so that the time-constant with a 250uF capa-
citor is about 35 hours! VRI1 is used to set the volt-
meter to zero when the input is short-circuited.

An interesting feature of this' circuit is that the
voltmeter does not indicate the absolute value of the
input voltage but a proportion of it. However, since
all measurements have this constant multiplier
(about 0-9 in the prototype) no corrections need be
made.

R1 has no effect during normal operation but gives
some protection against switching transients.



The capacitor used must be large enough to allow
the constant-current transistor to operate at a
reasonable collector current but not so large that
leakage currents are a-problem. In the final circuit a
value of 250uF was chosen: Then, with the current '
at 250xA, the voltage will reach 5V in 5 seconds.

FINAL CIRCUIT

The final circuit is shown in Fig. 3a. S1 is a 3-pole
4-way switch and is used as an on/off switch and a
range selector. Sla connects the battery to the
circuit while S1b allows three different currents to
be preset. Slc, in conjunction with S3, replaces the
capacitor C1 with a fixed resistor so that a calibration
check may be made.

S2 connects the base circuit of Trl and allows a
charging current in Cl to flow while it is closed.
(Alternative methods of starting and stopping the
timer are-given later in the text.)

The diodes D1 and D2 act as a low votage zener
diode and hold the base of Trl at about 1-2V below
the supply voltage as part of the constant current
' generator.

S4 short-circuits the input to the voltmeter circuit
and discharges the capacitor C1 if S3 is “Normal”.
While S4 is operated VR4 is adjusted so that the
voltmeter reads zero.

B SN W o

Mounting
bracket

ToM1 To R10 and
(+ve) rotor of S1a,S1b

To —ve
line

To S1c

Fig. 3b: Layout of components on 0-1in matrix standard Veroboard.
Remainder of components are iocated on front panel.

VR3
R3 1k 2:2k
OFF
D1 R2 VR2 5
'+ 1INS14 3-3k 10k 3
D2 i :__ .|

- 1N914 R1 VR1 50

10k 22k
BCY71

10k

S4

SB% Calibrate”
C1
250uF
R5
10k 30k

Q

(o] Ij
S2

“Time”

R7
100k

‘Adjust zero"

S
M1 5V - ‘

+ VR4 ! T
<5k IV cym
P S—
‘Adjust zero” -~
RO é (with S4
47k S closed) .
Tr2

2N3819

Fig. 3a: Complete circuit of the electronic stop-watch combining the circuits of Figs. 1 and 2.

CONSTRUCTION

Layout is not critical, and the method of construc-
tion may be varied considerably. The prototype used
an EIf instrument case which provides a smart and
convenient housing.

The meter should be chosen for accuracy and

readability. It need not be mounted in the case: a
multimeter set to the 5V range and connected by
flying leads would work perfectly well, although
this arrangement might be rather cumbersome. With
a SV meter, the maximum overload that can occur
to the meter is about 50%, which should not cause
any damage.

CALIBRATION

C1 must first be checked for an acceptably low
leakage current. S1 should be set to range 1 and the
capacitor charged to about 4V. S2 should now be
released and a note made of the voltage and the
time. The voltage should be checked again 15
minutes later: it should be at least 90% of its
original value. If the voltage has fallen below 90%
the leakage current is too high and Cl must be
replaced (although it may still be sultable for other
circuits).

There are two methods of measuring the value of
C1 given here, as alternatives.
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vi Log VA
Slope=m1
2:2V
1.8V
Siope=m2
t (seconds)’ t(seconds)

Figs. 4 and 5: Graphs to illustrate the two methods of determmmg
the value of C1,

Simple method ‘

R11 should be temporarily wired across C1, and

the capacitor charged to about 4V. When the charg-
" ing current is stopped the voltage should fall faster

than before. Plot a graph of voltage against time,

taking readings every 15 seconds for 10 minutes.

Draw a smooth curve, Fig. 4, through the points
and note the time in seconds at 2-2V and 1: 8V t
and t, respectlvely

The value of C is given by C=35(ta—t))pF.
Example. If t;=212 seconds and t:=280 seconds,
C is 5 (280—212)=340uF.

For the mathematically minded the theory of
this method is as follows:-—

At any instant t; the current through the resistor
is given by V/IMQ=VxA.

For small changes in voltage, the exponential
discharge may be considered linear with time, so
that if the voltage falls from V: to V, the average
current through R11 is Vi+V,/2uA.

Hence the charge lost by C1 is V1+V,/2Xt.

But this is also equal to C(V1—V,), therefore: —

Vi+ Vs
2(V1—Vy)

Although the purist may note that the average
voltage is less than

C= X t uF.

Vi + V,
2

% components list
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Photograph of prototype showing Veroboard bolted o front panel
and interconnecting wiring.

the effective discharge resistance is rather less than

-1IMQ, due to leakage, and these two errors tend to

cancel.

Accurate method .

For this method a table of natural logarithms is
required. If a capacitor C is charged to a voltage
Vo and allowed to discharge through its leakage

. R, the voltage at time t is given by:—

V=Vo et
. CR
Taking logarithms to the base e: —
log. V=Iog, Vo— 'C'tTi

Plotting loge V against t gives a straight-line graph

of slope mi= EK] (see Fig. 5).

R here represents the parallel combination of the
capacitor leakage resistance and the mput imped-
ance of the FET voltmeter. A second graph is plotted
with R11 in, parallel with Cl.

The effective resistance is now: —

- RXIM —(1+R)
R+1IM CR
where R is in MQ and-C is in uF.
] 1
‘ my—mg

(Note that both m; and m, are negative, and that

m; is the correction factor for leakage. The value

and the slope m.=

Simple algebra shows that C=

of the leakage resistance is given by R= ( %21 —1)MQ.

Whichever method is used, at least three ‘“runs”
should be plotted and an average taken to give the
value of C. R11 should now be removed.

Next the constant-current ranges must be set. If
the capacitor was measured as 390pF, .as in the
prototype, the current on range 3 (0-5 seconds)



should be set to 390rA. Switch S3 to CAL and
adjust VR3 until the voltmeter indicates 3-90V.
Now switch to range 2 and adjust VR2 until the
voltmeter again reads 3-90V. Repeat using VR1 on
range 1.

Finally operate S4 and check that the meter still
reads zero. If the zero has drifted it must be re-
adjusted using VR4, when VR1, VR2 and VR3 may
all have to be reset. !

+9V
10k 10k

Y 33pF
To —ve side
of R4 (Fig.3a)

33pF

S2 100k 100k

) N ov

7
—
=
b4
£
'y
®
I_.l
z
D
s
S
o
S

Fig. 6: Additional bistable switch circuit for long intervals, in place
of 84.

As it would be rather inconvenient to hold S4
operated during timing, a bistable can be used so
that S4 is pressed once to start, and again to stop
timing. The circuit is given in Fig. 6.

It is worth remembering that electrolytic capacitors normally have a

tolerance range of —50% to +100% so that the nominal 250uF
capacitor may have an actual value from 125uF to 500uf

LIGHT OPERATION OF TIMER

Another idea that was used with the prototype
was a bistable operated by light-dependent resistors,
Fig. 7.

Two LDR’s-are used, type ORP12. Interrupting
the light falling on LDR1 operates the bistable so
that Tr2 is conducting, which turns the ‘timer on.

. +9V

\Sg 1k 1k ;;;/

0-01uF 0-O1uF T

LDR1 LDR2
[To-ve side
of R4
(Fig.3a)

1k ik 1k

ov

Fig. 7:71n this circuit the bistable is operated by LDR'’s.

Interrupting the light to LDR2 restores the bist-
able so that Tr2 turns off. R8 may be altered to
a lower value which will affect the sensitivity. It
may be necessary to increase R6 and R7 to, say

100kQ if low gain transistors are used. | B
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Number 43

Motorola MC1566L Constant-Current Source l

and the various advantages offered by the

use of IC’s are to be exploited, an input
voltage limit of 40 or, possibly, 50V is normally
necessary if the IC’s are not to be damaged.

‘Neil Wellenstein, an applications engineer work-
ing in Motorola’s Arizona laboratories, discovered
a means of obtaining a variable constant-current
supply with input voltages as high as 750V using a
standard regulator IC. In fact, the input voltage is
limited only by the breakdown voltage of the series-
pass transistors employed. :

WHEN a constant-current source is required

Development

The IC used by Wellenstein was the MC15661,
which has the ability to “float” on its own output
voltage. However, when used conventionally, a volt-
. age sensitive error occurs in the constant-current

. mode which is large enough to prevent the device
from being used as a precision constant-current
source. Normally the constant-current feature of the

MC1566L would only be used to provide short circuit -

protection when the device is employed as a voltage

regulator. The magnitude of the current error is

small enough to be of no consequence in this
application.

The MCI1566 contains a current sensing and a
voltage sensing amplifier which “float” on the output
voltage and which are supplied from an on-chip
regulator. The on-chip regiilator receives its input
from an auxiliary 25V supply extérnal to the chip.

When used conventionally a constant 1mA flowg
from pin 3 through a resistor to earth to establish .
the reference voltage for the voltage sensing ampli-
fier. The error voltage appears between pins 8 and 9.
When the device goes into the current limit mode
(short circuit conditions) part of the 1mA output
from pin 6 can flow through a diode to pin 9 thereby
upsetting the error voltage and producing a voltage
sensitive output current error.

Practicalities

Wellenstein discovered that by reversing the roles
of the voltage and the current sensitive amplifiers,
he could eliminate this problem altogether. The
accompanying drawing shows the circuit, Fig 1. The
net effect is that any portion of the reference current
that appears in the load must pass through the cur-
rent sensing resistor R9 which cannot be bypassed as
was previously the case.

The maximum input voltage to the circuit is

R
. B

Trp
MJE 340

i T
Vin
Ro
T 5
N
4 b
CR; 1N4001
Bl output
Ll |
CRy 1N40O1
—C Ca
Ry 8
300k
TR

Fig. 1: Practical circuit of the constant-current sourcs fed from a high voltage supply.
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directional ‘reverberant information of a live

performance inherently needs a microphone
technique responsive to the direction of arrival of
the sound and capable of delivering this directional
information.in a format suitable for recording. Such
microphones do not at present exist in a commer-
cial form, but have been improvised using tetra-
hedral arrays of cardioid microphones in promising
experiments by Michael Gerzon of the Mathemati-
cal Institute, University of Oxford.

An integrated microphone exhibiting these proper-
ties is under development’ with the assistance of
Calrec Audio. Such a microphone will sense sounds
from all directions, including those from above as
well as from all around horizontally.

Sounds having a vertical component cannot be
avoided, .and the microphone must be designed to
respond in a suitable manner so that this verti-
cal information.can either be retained or rejected
electronically later in the system according to
requirements. The signals generated from such a
microphone could be amplified and fed directly to
four loudspeakers, but not with these speakers
positioned in the conventional square array.

TO record, without addition or loss. the total

Similarly the signals, for purposes of information
storage, may be fed to a four-channel tape recorder,
but again the resultant tape would not be directly
suitable for conventional playback.

By the use of suitable decoders such a tape could
be replayed through any number of loudspeakers

purposefully arranged; these arrangements speci-
fically including the commonly proposed four
speaker array or two speaker stereo or even true
mono.

This four track tape, or the signals direct from
the microphone, may be encoded onto {wo channels
of information in such a way that allows the origi-
nal directional information to be in large measure
decoded for multi-speaker playback. The two chan-
nel signal, be it on disc, cassette or f.m. radio, is
directly suitable ‘without decoding for stereo presen-
" tation a la Blumlein and with no more than the
usual adverse compatibility to mono when the_two
channels are directly paralleled.

THREE CHANNEL ENCODING

The original four signals can also be encoded
onto the three audio channels potentially available

within the bandwidth of f.m. broadcasts, to provide
marginal improvement particularly in phase rela-
tionship and mono/stereo compatibility. The use of
a third channel on disc, possibly of reduced band-
width, has been advocated by Prof. Duane Cooper
of Ilinois for similar reasons.

Finally, encoding the four signals onto four tracks
of tape or a multiplexed disc such as the JVC-CD4
makes optimal use of the capabilities of four
genuine audio channels and enables the full recovery -
of all information, including that of height, without
phase anomalies. Demonstrably there are more
versatile ways of employing four independent chan-
nels of information than merely feeding them to
four loudspeakers.

COMPATIBLE QUAD

Certain of the commercial ‘quadraphonic’ systems
have features consistent with ambisonics, without
however exhibiting all its essential properties. Most
notably the Nippon-Columbia UMX system of
Cooper & Shiga comprises a compatible series of
2-, 3- and 4-channel codings basically consistent with
amblsomcs although hltherto confined to pan-potting
in horizontal angle.

The Japanese ‘Regular Matrix’ defines a poten- '
tially ambisonic 2-channel system, but is vague
about the distinction between internal and overhead
sounds: Recordings made on any of these systems
could be played back through an ambisonic system,
with limitations in what could be reproduced but
without glaring anomalies, by suitable switching
between the basic units of the ambisonic decoders.

It is apparent that true .compatibility between
different systems, numbers of communication chan-
nels, and numbers and configurations of the loud-
speakers the listener may use, can come only from
the ambisonic approach of considering how to record
the directional character of all the sound that may
reach the microphone, and then considering how
this full directional information can be collapsed
down successively to honzontal only, stereo and
mono presentation.

RICHER GAMUT

Experiments with systems aimed at reproducing
the true directional quality of orlgmal sound shows
how restricted are the methods of synthesis and pan-

potting in current use. Ambisonics provides a much

richer gamut of possibilities.

In so far as it is possible to imitate synthetically
the signals due to any sound that the system could
record naturally, the possible effects include a pre-
viously recorded or synthesised signal being made
to appear to recede into the distance or rush up to
the listener, changing the character of its reverber-
ance and ‘atmosphere’, swooping around the listener
or even looping the loop.

In addition there is the possibility of creating .
sounds that never existed in nature, including the
so-called ‘internal’ or ‘in-the-head’ sounds. At the
present stage of development no limits can be
placed on the possibilities thus opened up for future
developments of the art in synthesised music of
‘pop’ effects.. o
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In what is called ‘serious’ music, ambisonics can
be the means of reversing the current trend of
elaborate recording techniques coming between the

listener and the performance. It represents a return.

to the concept of creating a sound at a good listen-
ing position at the live performance, and then
recording as accurately as possible the characteris-
tics that give this sound its live quality; surely what
‘high fidelity’ reproduction is all about.

PARAMETERS

The physical basis of these developments can be
expressed in terms of wave-equation of sound. The
sound-field at a point is completely determined by
knowledge of the pressure p and the three resolved
cartesian components of fluid velocity vs, vy and v..
These four parameters can evidently be transmitted
along four communication channels each of audio-

~ bandwidth.

A natural way of doing so has been discussed,
with much other relevant theory, by Gerzon, in
terms of signals representing the four spherical
harmonics of order zero and unit, namely 1, x, y, z
(where x, y and z are direction cosines and 1 repre-
sents an omni-directional component). Note that this
or equivalent methods are optimal in the use made
of four channels, and are quite distinct from the
inferior way the four channels are used in ‘quadra-
phonics’.

If attention is confined to progressive sound-waves,
without any standing-wave component, knowledge
of the three velocity components vy, vy and v, deter-
mines the pressure p uniquely except for an ambi-
guity of sign caused by the inability to distinguish

two waves of opposite phase travelling in opposite

directions.

Thus knowledge of p is partially redundant, and
this redundancy can be used to compress the in-
formation into three channels each of audio band-
width, if some limitations are accepted. With respect
to sounds arriving horizontally, the transformation
between four and three channels can be made com-
pletely reversible, so that for this application three
and four channel systems are strictly equivalent.

TO TWO CHANNELS

The possibility of compression (with some further
compromise) into two channels can be expressed

in terms of representing the direction of arrival of -

sound by the two parameters of horizontal angle
0 and vertical angle @ (i.e. azimuth and altitude

angles). Two degrees of freedom are available in -

a two channel signal, after normalisation to repre-
sent the intensity of the sound, namely the relative
amplitudes ‘and the relative phases of the signals
in the two channels. Thus by usinig phase informa-
. tion, the three-dimensional sound field can be cor-
rectly identified.

Developments in the. reahsatlon of the above
theoretical pOSSlblhtles are the subject of current
patent applications in the U.K., Canada, Denmark,
France, Germany, Italy, Japan, Nether]ands, Swit-
zerland and the U.S.A.

This article is reproduced by permission of IMF
of High Wycombe. B
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limited by the series-pass transistor. In the case of
the MJE340 shown, the maximum input voltage is
300V. The circuit provides a constant-current output
which is adjustable from 200uA to 100mA; above
10mA take care not to exceed the ratings of the
MJE340. At both the 2004A and the 1mA settings,

 output impedance exceeds 200MQ.

The 1uF capacitor C4 is necessary to ensure circuit
stability. However, it limits the rate at which the
voltage across the load can change in response to a -
sudden change in load resistance. This response time
can be found by multiplying the capacitor value by
the final load resistance. The instantaneous load
current is found by dividing the instantaneous output
voltage by the final value of load resistance.

The MCI1566L is made to a military specification,
the ‘civilian’ equivalent being the MC1466L. The
MCI1466L costs £3-30, the MPSUI10 is 75p and the
MJE340 (or BD158) is 41p, all obtainable from
Jermyn Home Electronics, 112 Vestry Estate, Seven-
oaks, Kent. Add 25p for P/P plus 10% K VAT to
total cost.

PW TECHNICROSS PUZZLE
Solution to No. 2

presented last month
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Advanced integrated Hi-Fi

tion to mains ker and in|
Specifications: load imp 4-16 ohm.
l:-equency response 20Hz to 35kH.

Total distortion less’ than 1%.

Amplifier only requires

pu
Output: 5 watts.
z -

MICROCHIP I.C.

5 watts RMS

A general purpose Audio i.c. for
the constructor capable of 5 watts
RMS O/P at less than 1% total
distortion, forms an ideal basis
for an excellent Hi-Fi system.

1/P Imp 100k
£6-30. Post free.
Size: 140 x 80 x 45mm.

Free Data I.C.
Data, Printed
75p. Post paid.

COMPLETE QUADRAPHONIC AMPLIFIER KIT: RE 4K

A Hi-Fi kit comprising CBS SQ d and four ch | main amplifier. All modules
built and tested.

Specifications:
Similar to the Quadrix
total peak power.
This is an opportunity to experience quadraphonic sound at the very minimum of cost.

» Pr

system (see below) but with four channel main amplifier giving 40 watts

(Power Am

RE QUADRIX

This is a high quality CBS specification SQ decoder with Hi-Fi stereo am
version of any stereo system to full quadraphonic perf
new presence and reality of sound. More than 20 Watts total

Specifications:
Decoder .
I/P impedance 40K ohms
O/P impedence <300 ohms

i IOOmBV RMS

plifier. Designed to allow the con-
ormance with minimum cost. Extraordinary
peak power.

Amplifier

Power O/P 5W RMS per channel {simultaneously)
Distortion at full O/P less than 1%

Sensitivity for full O/P 100mV

Active tone control Bass +10dB, Treble +12dB at 100Hz
Load impedence 8-16 ohms

Nominal I/P
Front separation > 60d -10kHz
Rear separation > 20dB

£49:00. Post free

o dranh

Special Offer sa (fult

Comprehensive list free on request.

sound) direct.

GUARANTEE

ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE FOR A PERIOD OF
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v
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£39:00. Post free

Power Supply Extra (RE 35 psu)
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R.A.Penfold

sistors, it is capable of receiving local broad-

cast stations at reasonable volume from a
loudspeaker. In most areas it will also receive
"several foreign stations after dark. There is also
provigion for a cryctal earpiece.

The set is self contained, having an internal 9 volt
battery (PP4), 23in. dia. loudspeaker and ferrite rod
aerial. It tunes the medium wave band only and
measures 6 X 31g X 15gin., excluding control knobs.

As the circuit uses only the minimum of com-
ponents, it is both inexpensive, and easy to construct
and has proved to be stable and reliable..It is a
feature of the receiver that once it has been con-
structed, no special alignment is required before it
can be used.

Q LTHOUGH this receiver uses only two tran-

How it works

The circuit consists of a reflexed stage with con-
.trolled regeneration, coupled to a single transistor
operated as a class A output stage.

The circuit diagram of the receiver is shown in
Fig. 1. Trl stage provides the majority of the circuit

3

gain. L1 is the tuned winding of the ferrite aerial,
and this is tuned by VC1. L2 couples the r.f. signal
to the base of Trl. Trl is biased by R1, and C5 plus
R2 provide the supply decoupling. R1 is taken to the
junction of T1-R2 so that no a.c. negative feedback is
introduced, but a certain amount of d.c. feedback is,
and this has a stabilising effect on the biasing of Trl.

The primary winding of T1 forms an a.f./r.f. load
for Trl, and an amplified r.f. signal will appear at
Trl collector. From here it is coupled via C4 to DI1.
The r.f. signal is detected by D1. It is important that
D1 has the polarity shown.

The audio signal present at the junction of D1-C3
is coupled to the base of Trl via L2 winding. Trl now
operating ag an audio amplifier, with T1 primary
forming an a.f. load.

In order to increase sensitivity, and also selectivity,
regeneration is applied to Trl stage. This is the
process of feeding some of the r.f. signal at Trl
collector back to the base of Trl (via L1/L2) for
further amplification.

Trl inverts the r.f. signal, and from Trl collector
the r.f. signal is coupled via C2 to VRI1 slider, and
from here via Cl to L1/L2. VR1 controls the re-
generation, and maximum sensitivity is obtained with
this adjusted just below the point at which the circuit
breaks <nto oscillation. It would appear logical to
connect C2 to the top of VRI, and Cl to the slider,
but when this wag tried the circuit was rather un-
stable.

Trl and Tr2 are coupled by transformer T1, C6

'providing the necessary d.c. blocking between the

base of Tr2 and the d.c. path to earth through T1
secondary. T1 is a miniature driver transformer for
two OC72’s. The .centre tap on the secondary is
ignored. Various transformers were tried and despite
differences in impedances and ratios, they all gave
virtually identical results.

Tr2 operates as the output transistor. This is biased
by R3. The loudspeaker forms the collector load for
Tr2 when the loudspeaker is in use, and R4 forms
the load when the earpiece is used. The jack socket
for the earpiece has a break contact which is used
to cut out the loudspeaker from circuit when the
earpiece is plugged in. As R4 has a relatively high
value it can be left in circuit when the loudspeaker
is being used, without having a detrimental effect on
performance. C7 introduces a certain amount of
negative feedback at the high audio frequencies
which helps to improve the audio response.

e

125uF

$% SK1
ég% : Phones

- R4
0k ¢

2295[”'1

Bc-1 09C

Fig. 1: Circuit of the two transistor receiirer.
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Ferrite aerial

This is wound on a 413 X3gin. ferrite rod. This size
should be readily available. Enamelled or d.c.c. wire
is used, the exact gauge not being too important.
Something in the region of 30-32 s.w.g. is a good
choice as this is fairly easy to use, and gives a

reasonably compact winding. Fig. 2 shows the con-

struction of the aerial.

. 103t
1 u : 2[ Ferrite rod 4% x g
75 turns ¢
LN
Two layers of tape (one te
Tape 10 secure lead out of L1
4] turns |3

BN 0745 the other to secure Lg

Fig. 2: The ferrite rod aerial.

As can be seen from Fig. 2, L1 winding consists of
75 turns of wire. This wound in a single layer, and
should be kept as tidy as possible, avoiding any over-
laps. The leads at each end of the coil are taped to
the rod, using insulation tape, so as to hold the coil
in place. The coil is wound slightly off centre, so that

- when the aerial is mounted in the case it can be
positioned slightly away from the speaker. .

1.2 winding consists of 10 turns of wire wound over
one of the pieces of insulation tape, with a further
layer of tape placed on top of this in order to hold it
in position. The coil has a single layer, and again it
should be free from overlaps.

The case is made from lin. sheet paxolin, or a
similar material. A cut-out for the speaker is made
using a coping or fret saw. This and the other holes
should be made before the various' parts are

% components list
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assembled. The way in which the parts fit together
can be ascertained from the diagram. A good quality
household adhesive, such as Araldite is recommended.

Two small blocks of wood approx. 3 X 5gX 1lin. are
glued to the sides of the case (as shown inFig.4). The
rear of the case is held in place by two wood screws
which pass through two holes already drilled in the
back and then screw into the two small blocks of
wood. ) T

The method of mounting the ferrite rod can be
seen in Fig. 4. The two blocks of wood on which it is
mounted measure approx. 1X°% Xin. and 11gX3gX
Lin. The rod is mounted as far to the rear of the
case as possible. A 3gin. dia. hole is drilled in each of
the blocks of wood, and the rod is pushed into these
(it need not be glued). The blocks are then glued
to the case.

Some of the initial wiring can now be commenced.
This is shown in Fig. 4. This also shows the position
of the battery and Veroboard component panel.

Mounting the loudspeaker

A piece of speaker fret is glued behind the speaker
cut-out, and the speaker is then in turn carefully
glued to this. A sticky backed plastic material is used
to cover the case, and so give a smart finish.

VC1, VR1, and the jack socket can then be
mounted. VC1 may have a 3gin. dia. single hole fix-
ing, but many types have a two or three hole screw
fixing. In these cases it is best to glue the capacitor
to the front panel.

Verobhoard panel

With the exceptions of Cl, and R4, all the small
components are mounted on a small piece of 0-15in.
matrix Veroboard. This has the copper strips running
lengthwise. The component layout of -this panel is
shown in Fig. 3. .

If T1 is of a type, which has a mounting clip and
flying leads, the clip should be removed and the
leads cut short so that it can be treated as a printed
circuit type. - .

VR1 +9V Ls

slider via $1 R4

hiat

Fig. 3: Veroboard 'pane‘/ component layout.

VR‘l.VC‘ll
and L1/2
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
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Telephone
Corner

COMPLETE
TELEPHONES

Normal Household Type
ly I. 5 “pap
'] 45p each

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

nmv 27 working order,

]lz p POST & PACKING 164
I

Guaranteed
Paks
B7¢ 4
0

200
250

IN4007 Sil. Rec. diodes.
1,000 PIV lamp plastic
Reed Switches, 17 long,
%" dia. High Speed P.O.
type

Bo9 Mixed Capagitors.
Approx. quantity,
coun ed by weight
Mixed Resistors.
Approx, quantity
counted by weight
|00 Mixed Diodes, Germ,
Gold bonded, etc.
Marked and Unmarked.
30 Short lead Transistors,
NPN Silicon Planar types
6 Integrated Circuits.
4 Gates BMC 962, 2 Flip
Flops BMC 945
2 Sil Power transistors
comp pair BD131/132

(G==_ Unmarked
Untested Paks
50

55p
55p

H4
P &P 15p

55p

H35

H3g
H39

H4

B1 Germanium Transistors
PNP, AF qnd RF
Germanium Diodes
Min. glass type

Silicon Diodes DO-7
glass equiv. to OA200,
OA202

150
100

100
I5

20
I5

Sil. Diodes sub. min.
IN914 and IN916 types
Experimenters’ Pak of
Integrated Circuits, Data
supplied

BY126/7 Type Silicon
Rectifiers 1 amp plastic.
Mixed volts.

Power Transistors, PNP,
Germ. NPN Silicon
TO-3 Can.

AN

Make a rev counter

for your car

The ‘TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a linear
and accurate rev. counter for any car with

55p

A

I

MW

W

55p
.

A Gross Hatch
Generator £3-85 hay

A complete kit of parts including Printed
Circuit Board. A four position switch gives:
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. A project in the Sept. '72 edition
of Television.

Electronic Transistor Ignition

Now in kit form, we offer this “up to the minute’
electronic ignition system. Simple to make,
full instructions supplied with these out-
standing features:—

T and

burglar proof lock up and automatic alarm,
it an it tability. This

project was a ‘‘star’’ feature in the September

1973 edition of ‘'Electronics Today Inter-

national’’ magazine. Our kit is recommended

by the ETI magazine.

OWING TO A HUGE DEMAND OUR KIT IS
NOW REDUCED FROM £7°92
NCL, V.A.T,
&

£6-60,
P P.&P. Lp.

Ready buiit and tested unit£9-90inc. V.A.T.

COMPLETE, KIT

TESTED & GUARANTEED
Hé3 2N3055 t: NPN Sil. power

4 transistoy&? Below s,nec. devices 55P
HE4 4 3819 N Channel FETs 13
2N3819 in plastic case
H65 4 40361 Type NPN Sil. transistors

TO-3 can comp to HE6
UNTESTED, UNMARKED
Hé66 4 40362 Type PNP Sil. transistors
TO-5 can comp to H65
H67 |o 3819N Channel FETs
plastic case type

Dver 1000
Transistors

in stock

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

P
55p

55p
55p

Silicon Planar Plastic Transistors

Unmarked, untested factory clearance. A
random sampling showed these to be of
remarkably high quality.

Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.

Audio NPN, similar to ZTX300, 2N3708/9,
BC107/8/9, BC168/9 etc.

ALL AT 500 for £3-30, 1,000 for £5-50, 10,000
for £44 P. & P. 11p/1,000

Please state Audio NPN or Audio PNP when
ordering.

Our very popular 4p transistors
TYPE A" PNP Silicon alioy, TO-5 can
TYPI ili tic lati
TYP!

“B" PNP

“E' PNP G
TYPE “F'" NPN Silicon plastic encapsulation
TYPE *‘G" NPN silicon similar ZTX 300 range
TYPE *‘H" PNP silicon similar ZTX 500 range

y S|
ermanium AF or RF

RELAYS FOR

T

\7
!
%

/

| LD

7

W)

Plastic Power

RANGES

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest deslan, available
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.

Range 1. VCE. Min 15. HFE Min 15.
1-12 13-25

40 Watt 20, 0>

980 Watt 26ip 2440

Range 2. VCE, Min. 40. HFE Min 40
1-12 13-25

40 Watt 33, 31

90 Watt Nrp 33p

Ci | y pairs for gain at
3 amps. 11p extra per pair. Please state NPN
or PNP &n order.

26-50
18p
22p

26-50
29p

INTEGRATED CIRCUITS
We stock a large range of 1.Cs at very com-
petitive prices (from 11p each). These are all
gs:ed in our FREE Catalogue, see coupon
elow.

METRICATION CHARTS now available
This ly d d conversion calcul
tor carries th ds of classified refs
between metric_and British (and U.S.A)
measurements_of length, area, volume, liquid
measure, weights etc,

Pocket Size 15p

Wall Chart 18p

LOW COST DUEL IN LINE |.C. SOCKETS
14 pin type at 164p each | Now new low profile
16 pin type at 18p each | type

BOOKS
We have a iarge selection of Reference and
Technical Books in stock. Detalls are in our
latest Catalogue. Send for it TODAY, using
the coupon below. N.B. Books are void of

Send for lists of publications

///////////////////////////////////////I//l/lllll/l/ll//

Our famous P1Pak

is still leading in vaiue

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some

information on the Transistors,

11p P & P on this Pak.
Please ask for Pak P.1.only
Y

Please send me the FREE Bi-Pre-Pak Calalogue.

ALL PRICES INCLUDE 10% VAT

MINIMUM ORDER 50p, CASH WITH ORDER
PLEASE. Add 11p post and packing per order

I

i

i

VARIOUS TYPES OVERSEAS ADD EXTRA FOR POSTAGE

i £|.|0|| each 8 P &P 21ip £ I - I op A BUY THESE GOODS WITH ACCESS
\\\\\\\\\\\\\\\\\\\\‘\\ =

BI- E- K ' T Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
e No 820313

R TELEPHONE: SOUTHEND (0702) 46344,

o
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"WORTH WAITING '

A JOINT ANNOUNCEMENT FROM

y 2
Eddysto
B

e BB -

Due to contractual commitments both at home
and overseas Eddystone Receivers are in short
supply. Whilst the manufacturers are doing
their best to meet these requirements we
would ask your forbearance and understand-
ing of the present delivery situation. Limited
supplies of the ever popular EC10 and EB37
will continue to be available. Apologies for the
necessity to "DIM THE LIGHT” — normal
brilliance will be resumed as soon as possible.

IMHOFS

112-116 New Oxford St.
London WC1A1THJ
telephone 01 636 7878

EDDYSTONE RADIO Ltd.
Alvechurch Rd.
Birmingham B31 3PP

telephone 021 475 2231
R85

PRINTED CI-RCUIT KIT

BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}in x2lin. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials. SW/MW/LW. Also free with each kit; (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS,
A very comprehensive selection of circuits to suit everyone’s requirements.

EXPERIMENTER'S
PRINTEP CIRCUIT KIT
70p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL 15p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. {4) Crystal Tuner with Audio Amplifier,
(5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The sma:llgsv. 3 designs yet oﬁpred to the Home Constructor anywhere in the World.
$ Subminigtyre Radio Receivers based on the “Trilexon” citouit: Lev us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Si.ze only !.‘621!! X 0-95in:x 0-25in. (11) Wristwatch Radio 1-15in X 0-80in x 0-55in. (12)
Ring Radio 0~7Qin X §-70in x 0-55in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester.. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control ot Models by Induction. (28) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (81) Wristwatch Transmitter/Wire-less
MJcrqphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
‘a:mphﬂer. (85) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
Photophone’. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. (41) Light Dimmer.
(42) 1C. Pre-amplifier. (43) 1.C. Amplifier. (44) I.C. Intercom. (45) I.C. Radio. (46)
Raudive Yomes Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector.
(49) Proximity Switch. (50) Laser Projector.
Plus 10 Photoelectric Circuits, Simple Alarms, Long Range Alarms, Projector, etc.

YORK ELECTRICS, Mail Order Dept.

335 BATTERSEA PARK ROAD, LONDON, S.W.11
Send a 8.A.E. for full details and a brief deseription of all kits and Projects.

e

PLUGS & LEADS

Plugs

Pack 107 5 pin Din

Pack 108 3 pin Din

Pack 135 {" Jack 7]

Pack 130 " Jack Sterec 50p

Pack 103 Loudspeaker Plug I7p

Pack 100 Phono Plug P

Pack 230 3 pin Socket 25p

Pack 236 5 pin Socket 33p

Pack 234 Loudspeaker
Socket 33,

Ready-made Leads

3 pin to 3 pin Din

3 pin to open end

5 pin to 5 pin Din

5 pin to open end

5 pin to 4 phono plugs £1-00

Speaécer lead Din to spade
2t

Extension lead Din plug to
socket [2ft. 70p

All leads approx. 6ft. in length

RECORD CARE
Cecil Watts Dust Bug £1-20
Parastatic Disc Preener  45p
Antistatic Fluid 20p
Dust Bug Spares

(Brush & Roller) I5p
CASSETTE TAPES
Audio-Magnetic C60

Qty 3 6 0 20
Price|£1-00|£1-90|£3-20(£6-30
Cassette Caddy £1-20
Cassette Head Cleaner 35p
ZONAL ILFORD TAPE

5” Standard 600ft

53" Standard 900ft

7" (Plain boxed) 1200ft

7" (Westminster BoxedgI 25

1800ft
7" Reel of Leader Tape
(Blue or green) 75p

HEADPHONES
Sennhei HD414

DIAMOND STYLI
8TA; 9TA; 9TAHC; GP9l;
ST4; ST9; EV26; GCB8.All at 80p

each.

Double Diamond £1.25
Diamond suitable for Orbit
NM22; G800; M3D £2-25 each

CARTRIDGES
Goldring G800

Orbit NM22

Shure 75/6

Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia)

All prices include VAT and
‘postage N

AKG K50

Beyer DT48S

MICROPHONES

AKG D109

AKG D202EI

AKG DI%0C

AKG DI90E

AKG D224

Sennheisser MD21IN

Sennheisser MD413N

Sony ECM50 >

Audio RMS7F Radio Mike
£210-0

SPEAKERS
E.M.I. 350 Kit 8ohms £8:20
E.M.I. 450 Kit 8ohms  £4-50

J. d. Francis (Wood ereen) Ltd

MANWOOD HROSUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 O
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Telephone; Matching 476

PADGETTS RADIO STORE

OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER
Used 19” TV Tubes. Type AW 47-91. Perfect condition. 6 months

guarantee. £3 carr. paid.

Complete untested TV Sets 19” 405-line Types £3-50 carr. and
ins. paid.

19” 625-line types untested. Complete with UHF Tuner £5-50
carr. and ins. Paid.

One Students and One Instructors Wireless Procedure Training
Set, each unit housed in a small wood box and comprises Mike,
Single L.R. Phone and connectors. Requiring Bell Battery (not
supplied) to make intercom. £1-30 post paid. .

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains
motor with Gear train.(ex slot machine) Fair condition 60p
post paid.

1 cwt. of ex Government Scrap Resistors, Panels, Gears, etc
30p carr. 80p.

Speakers removed from TV sets. All 3 ohm, 2; watts 7 x4, 6x4,
8 x 2&. All at 27p. Post and packing 12p.

Top Quality Tape, Reel to Reel 5” LP 55p. 53" LP 60p. 77 ST 66p.
7” LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p.
Jap Earpiece, 8 ohm, magnetic, 3-5 12p post paid.

Ex Equipment Valves all Tested before despatched. 3 months
guarantee on all valves. Single valves post 3p, over post paid.

ARPI2 . 6p EF184 20p PY801 17p
DY86 20p PCF80 6p PY82 10p
EB9I 5p PCC84 ép PY33 20p
EF80 lop  PCL82 15 UBI 20p
EBF89 15p PCL84 15p 6BW7 12p
ECCBI I2p  PCL8S 20p  €F23 i5p
ECC82 12p PL36 17p 30F5 12p
EY86 20p PY8I. 10p 30FLI 20p
EFi83 20p PY800 17p 30PI9 10p

ABOVE PRICES INCLUDE V.A.T.




2 wood blocks for mounting

the rear of the case wood block below

Veroboard mounted on

Overall dlmensmns
6"x 31 /3 x 1/2

2 wood blocks for mounting
the ferrite rod aerial

= X

P

SRR e

|

SK1

s

BN 0747

Phones

Fig. 4: General construction and layout details.

The 10pF capacitor C2, should have its lead out
wires left full length. These can be insulated with
sleeving, but this is not essential. The free end of
C2 should not be connected to VR1 slider until the
Veroboard panel has been mounted

The method of mounting the board is quite simple.
A piece of wood approx. 1X3; X1;in. is glued to the
inside of the front panel, at the top between the
speaker fret and VC1. The Veroboard panel is then
positioned as shown in Fig. 4, and a small wood screw
is placed through the mounting hole ‘and screwed
tight 1nto the block of wood.

Tr1- Tr2
BC169C BC109C

Fig. 5: Transistor base connections.

Using the Set

For initial testing it is suggested that the earpiece

is used. If VR1 is adjusted to turn the receiver on,
and VC1 is then adjusted, it should be possible to
receive two or three stations, although these will
probably be rather weak. If VR1 is rotated further
clockwise the stations should become louder. If VR1
is turned too far the receiver will begin to oscillate,
and whistles will be heard from the earpiece as the
set is tuned across the band. If the receiver fails to
oscillate, try reversing the connections of L2 winding.
The receiver is most sensitive with VR1 set just
below the point at which oscillation occurs.

As the ferrite aerial is directional, the set should
be rotated for optimum signal.

If the set works properly using the earpiece it
can be tried using the speaker. For satisfactory
speaker reception it will probably be found necessary
to always adjust VR1 for maximum sensitivity and
it will need re-adjustment each time the set is re-
tuned.

Conclusion

The receiver may suffer from hand capacity effects.
This is where putting ones hand near VC1 tends to
slightly alter the tuning. This is a common failing of
simple circuits of this type where a single tuning
capacitor with a non-metallic chassis is used. It can
be eliminated by placing a sheet of aluminium be-
tween the front panel and VC1-VR1. The aluminium
panel should be connected to the negatlve supply.

Current consumption of the unit is approximately
11mA when usmg the loudspeaker and 4mA when
using the earpiece. ]

OSCILLOSCOPE TECHNIQUES

Part 1 c;f this series due to commence in this issue has
been held over until the March issue because of
pressure on editorial space.
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commentary by HENRV

No. 102

ELL it not in Gath. Certain

I of our exalted boffins are

dreaming up neéw ways of
overcoming noise. No, not polish-
ing up Dolby—those lads are
quite capable of effecting refine-
ments themselves; you should see
the.latest Japanese version of the
Dolby-B circuit, shorn of all but
its essentials!

There are alternatives. Now
that f.m. broadcasting has become
and will continue to become, an
everyday part of our lives, some
means of bettering signal-to-noise
ratio is needed. What we suffered
from mono, because we could
make a direct and favourable
comparison with a.m., is intoler-
able when “we listen to stereo
v.h.f. broadcasts.

This is partly psychological. In
this country, some parts at any
rate, stereo radio is very new: in
some parts, still a vague promise.
We tend to want our money’s
worth. We listen more intently.
We wait, with bated breath, for
some evidence that the .studio
engineer has his wires crossed
and is allowing us to eavesdrop
on a prompt from the wrong side
of the wings.

The trouble,
deeper. We

however, goes
now have the

artistes aware of anti-noise pos-
sibilities; feeling they may have
been cheated out of their full
whack of exposure unless the
engineering department has done
its dammnedest. Can you imagine

Evesdrop on a prompt.

958

someone like Arthur Garratt chat-

ting scientifically to us without .

the full benefit of every decibel
available; or James Burke, let
alone Raymond Baxter, doing a
‘what’s to come’ piece without the
full armoury of technics at their
backing?

Henry was particulairly amused
by the Larry Adler comment that:
Woman’s Own would not let him
retain his title for an article:
‘What kind of noise annoys an
Oistrakh?’ They etiolated it to:
‘No Noise is Good Noise.’

Beneath the levity is a serious
question. What sort of noise
would annoy an Oistrakh? Cer-
tainly not always the same sort
of noise that perturbs ordinary
mortals like you and me. Noise
is a subjective thing. In an iron
foundry, Thor could bash on
regardless, but while I am tapping
cut this piece, the clack of a pair
of platform soled shoes beneath
my window can be utterly dis-
tracting. Well, I mean, they have
a new au pair ‘just down the
road . ..

In the middle of the night, noise
is the breathing of a wayward
moth. To Patrick Moore, 1420MHz
is probably the béte noir fre-
quency*, while to sundry girl
operatives in a factory, constant
vibrations at 37Hz caused genuine
excuses for sick headaches.

Probably the noise that would

-annoy an Oistrakh would be a

second fiddle slightly out of tune
in the opening of the Bach Double
Violin Concerto. You can’t do
much about that with Dolby.

Trouble with the f.m. broadcast
situation is that everybody has to
be in on the act, or there is no
point in applying signal tailoring.
The other trouble, less often
mentioned, is that current sys-
tems act on signals below a
certain arbitrary level and within
certain frequency bands. Which
is all very well, but what about
the background noise that ac-
companies some high level sounds
and can still be heard?

Broathing of a wayward moth.

Studio types will tell you that
“compandor” systems carry that
particular penalty. Get a few of
those big bass drum thwacks in
the Panufnik “Heroic Overture”
overriding a musing woodwind,
and the processing inserts a
‘noise swish’ that has become so
much a familiar phenomenon to
us that we think the live per-
formance lacks something.

Just like the old lady who
complained after a concert that
the orchestra did not sound as
‘mellow’ as on her pre-transistor
radiogram.

Even the best BBC boffins will
not be able to reinsert her “lost”
frequencies in the right propor-
tion. They cannot even do much
to restore power lost to you by
your distance from the receiver.
It is a point not aired often
enough by those hi-fi ‘salesmen
who insist (metaphorically) on
assuring customers that they can
get good stereo on a discarded
clothes-line! That is, transmitter
power will not of itself determine
the range of broadcast reception.
This is determined by the height
of the aerial, the topography of
the earth, humidity, temperature
and other atmospheric mysteries.
What the extra power does is
precisely what we are here con-
cerned with: it improves the
signal-to-noise ratio.

* 1420MHz is the radiation fre-
quency of the neutral hydrogen
that results from the collision of
hydrogen atoms: the intergalactic
wavelength. :



YATES ELECTRONICS EZRSTI R SR

(FLITWlCK) LTD Catalogue which contains data sheets for most of the
. components listed will be sent free on request,
ELSTOW STORAGE DEPOT 10p stamp appreciated.
KEMPSTON HARD W 1e K . Callers Weicome Mon. to Sat. 9 a.m. 5 p.m.
[
BEDFORD PLEASE ADD 109, VAT
RESISTORS ’ MULLARD POLYESTER CAPACITORS C296 SERIES
+W liskra high stability carbon fil ry low pl construction. | 400V: 0-00iuF, 0-00154F, 0-0022uF, 0-0033uF, 0- 0047uF 24p. 0-0068uF, 0-01uF,
W Mullard CR25 carbon film—very small body size 7°5 x 25 mm. |0 015uF, 0-022uF, 0- 033;4 Jp 0- 047uF, 0- 068uF, - luF, 4p, 0-154F, 6p. 0-22u4F,
W 2%, ELECTROSIL TRS. 74p. 0 33uF Ilp. 0-47uF, 13 g
Power Values Price 160V: 0-014F, 0-0154F, 0- 022uF, 0-033uF, 0-047uF, 0-068uF, 3p. O- 1 uF, 31p. O I54F,
watts Tolerance Range available 1-99 100+ { 4ip. 0-22uF, 5p. O- 3§uF 6p. 0-47uF, 74p. 0-68uF, 11p. |-OuF, 13p.
59 4:70-2:2MQ E24 e 0-80 | MULLARD POLYESTER CAPACITORS C280 SERIES
1 'g:; 33 o-10fd e 388 9881250V P.C. mounting: 0-0LuF, 0-0154F, 0-0224F, 3p. 0-033uF, 0-047uF, O-068uF,
i lg:/: 4|_§2_3,I?‘1“ E:% :P g‘:p i§::0| l‘r‘;:‘FF 4{0."0 5.5‘7‘.FF0 zZAZuF, 5p. 0-33uF, Gip. 0-47uF, 84p. '0-68uF, tip. 1-0uF,
-79-1MQ - - . 14P.
e it e o i nert s oot e | 0T o BB o SAPACITONS, a0 | SEnAWIE Blsc caragirons
it) i P ion. ti tot: U u 4 pF to 10, 5 each.
Quantity price applies for any selection gnore fractions on total order. 24p. 0-044F, 0:054F, 0. OSEMF o HLF Jip- P P
DEVELORMENT BACK ELECTROLYTIC CAPACITORS
G5! watt B3¢ |lskranresistors 8 off sach value 427/a: to: 1.0 (1F/v) 1/63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 68/40, 6-8/63, 10/25, 10/63, 15/16, 15/40,
El2 pack 325 resistors £2-40. E24 pack 650 resistors £4.70. 15/63, 22/10, 22/25, 22/63, 33/6 3, 33/16, 33/40, 47/4 4i/|0 47/25 47 40, 63/6/ 3,
68/16, 100/4, |°°/|° |0°/25 150/6- 3. |50/l6. 220/4, 220/6-3, 220/16, 330/4 6p. 47/63>
1985?8 o T s S, e e o shouold 108
POTENTIOMETERS P. P.
Carbon track 5k Q to 2M @, log or linear (log +W, lin +W). 470/40, 680/25, 1000/16, ISOO/IO 2200/6-3, 18p. 330/63, 680/40, 1000/25, 1500/18,
Si:rglg.n 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 2200“0 3300/6-3, ‘700/4 21p.
SOLID TANTALUM BEAD CAPACITORS 12p
SKELETON PRESET POTENTIOMETERS 0 1uF 2-2uF 35V 2uF 16V
Linear: 100, 250, 500 Q0 and de:ades to 5SMQ. Horizontal or vertical P.C. 0‘2214F 35V 4-7uF 35V 33uF 10V
mounting (0 1 rnatrlx) v 0-47uF 35V 6-8uF 25V 47uF 6-3V
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each. 1-0uF 35V 10uF 25V 100uF 3V
TRANSISTORS VEROBOARD 0.4 ©.i8 JACK PLUGS AND SOCKETS
ACI07 I5p | AFI26 20p | BFII5 25p | OC42  12p | 2N3707 12| ; : Standard screened  18p 2-5mm insulated  8p
ACI26 12p | AFI39 32p | BFI73  20p | OC44 12p | 2N3708 IO: 2 x 33’ ;}: ;ﬁl’ Standard insulated 12p 3-5mm insulated 8p
AC127 15p | AFI78  32p | BFI 28p | OC45  12p | 2N3709 Ilp S 3* 24p  24p Stereo screened  35p 3-5mm screened  13p
ACI28 15p | AFI80 p | BFI78 32p | OC70  12p | 2N3710 tip 3* x 27p  27p Standard socket I15p 2-5mm socket Sp
R B R B o Sl WS ST B dp) LI W SaRnE 8
P P P P P
ACI76 15p |BCloB I2p |BFI8I 32p | OCBI p|2N4062 129 | 17 % F piny 'P 235 | D-LN. PLUGS AND SOCKETS
AC|87 - 22p | BCI09 12p | BFI94 14p | OC82D 12p |2N4286 20p| 7 X 32 olain) —  60p [ 2,5iM,3 Piny 5 pin 180° 5 pin 240°, 6 pin
ACI88 22p | BC147 12p | BFI95  14p | 2N2646 2N4289 20p | |7 % 21 (plain) —  42p Plug 12p. Socket 8p.
ADI40 50p | BCI48 12p | BFI97  15p | 2N2904 20p | 40360  35p| 24 x § (plain) —  12p 4 way screened cable, 15p/metre.
ADI49 45p | BC149 - 12p | BF200 32p | 2N2926 10p | 40361 3i5p 24 x 33 (phin) — iip 6 way screened cable, 22p/metre.
ABE Belsc i m dah  RE AU
Ld P P P P § Spot f: tter 42 42, BATTERY ELIMINATOR £1.50
AF:H 20p | BCI59 l4p | BFY 20p | 2N3702 13p | ZTX108 I5p PE: szc;-:: " 20: 20: 9V mains power supply. Same size as PP9 battery.

AFII5 20p | BCI87 22p BUYIOS mp 2N3703 12p | ZTX300 I5p
AFI16 20p | BDI3l 75p | OC26  45p | 2N3704 13p | ZTX302 20p
AFI17 20p | BDI32 75p | OC28°  50p | 2N3705 12p | ZTX500 i5p
AFI18 38p ' BDI33 75p | OC35 50p [ 2N3706 llp{ ZXT503 20p | LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500uF 64V 80p 4500u4F 16V 50p
gl By f  meiay ge b gy
uF P .
ZENER DIODES WIRE WOUND POTS. 3W, 10, 25
g 5,. | HIGH VOLTAGE TUBULAR CAPACITORS—I1,000 VOLT
400mW 59 33V to 30V, 12p. 500 and decades to 100k Q, 35p. 0-01;F 10p 0-047uF  13p , 0-224F 20p
0 022uF 12p 0 luF 13p 0- 47uF 22p
DIODES POLYSTYRENE- CAPACITORS |60V H-’/q
RECTIFIER SIGNAL IOpF to 1,000pF EI2 Series Values, 4p each
BY127 1250V 1A 12p Tp
IN4001 50v 1A 7P OA90 Sp
Hiphers 100%, [ b 8";31 3P| SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
1N4006 800V 1A IO: N4 5: The GDI is the world's first semiconductor that can convert a concentration of gas
IN4007 1000V 1A 1op BAIll 8p | or smoke into an =lectncal signal. The sensor decreases its electrical resistance when
it absorbs d gases such as hydrogen, carbon monoxide,
3 ; Thprosane alcohol, Nltlart:\ Sea gas, a; wellbas calrlwg-dus:| contzmn;'\f air or
smoke. s lecrease is usually large enoug! to e utilize without amply ICICIOH‘
SLIDER POTENTIOMETERS :?.3?1’?5!0\)" Full details and circuits are supplied with each detector.
86mm x 9mm x I6mm, length of track 59mm. PANELS Detector GDI, £2. Kit of parts for detectors lncludm GDI and P.C. board but
" 12 6in, 2 excluding case. Mains operated detector £5-20. | r 24V battery operated audible
SINGLE 10K, 25K, 100K log. or lin. 40p. Ill?nxx ;;'m erp alarm £7-30. As above for PP9 battery, £6~40
DUAL GANG, 10K + 10K etc. log. or lin. 60p. 9in x 2in, 7p PRINTED BOARD MARKER o7p
KNOB FOR ABOVE, 12p. _—O—_ Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to

FRONT PANEL, 65p. 2“}“1‘5}60 50V 0-8A 30p g:n.e‘and immerse the board in the etchant. On removal the circuit remains in high

18 Gauge panel 12in x 4in with slots cut for use | 2N5064 200V 0 OA 41p
with slider pots. Grey or matt black fihish com- | 106F 50

ith fixi . 106D 300V 4A
plete, with, fixings, for 4] poes ! N 55 METERS 14" Scale-500uA, ImA, 10mA. 100mA £1-90
ALUMINIUM BOXES ]
AB7 23" x 54" x 137 50p ABI4 77 x 57 x 24" 84p BULGIN MAINS CONNECTORS
AB8 4" x 4" x 13" . 50p ABI5 8" x6”x 3” 108p 3 Pin 11A Chassis Plug 10p 3 Pin 11A Chassis Socket i8p
2:?0 :Z x g.iz x :i;; ;:p Rg:g :8:: x Z;”x 3'3’" :59 Line Socket 13p Line Plug 3p
ot £ 13 (4 joit #i8e’ P 3Pin 3A  Chassis Plug 10,
ABIl 47 x 24" x 27 60p ABI8 127 x 57 x 3" 120p d s P 3Pin 3A  Chassis Socket 2Ip
ABI2Z  3"x2"x I” 44p ABI9  12"x8"x3" 160p Line Socket  14p Line Plug 23p
3Pin 5A ChassisPlug 16p
Line Socket 15p 2Pin 5A Line Plug 20p
W e TR 4 TOS Clip S TOI Single S
P p P ingie Ud

: THERMISTORS ROTARY MAINS SWITCH

W 36p 6W  60p TOI18 Clip 5p TOI Double 8p S 15p DTARY MaA!
VAI1026 I15p
VAlosss 4
TRANSFORMERS All have 240V primary s |_|NEAR IC’s
MTS0f  o-laasaidoov 1A 6190 VAT 1 HpinDIL  40p
—19- 3 . 3 74I 8 pin DIL 40

MT50/1 0-19-25-3340-50V 1A £2.55 R53 . £135 741 14 :m DIL 3sp
fEr by o gw & olimer E
MT60/T  0-24-30-40-48-60V 1A £ 80 \I':‘;‘z’\ff';:z‘vflzg‘;_”v'v"g:' Zp 748 8pinDIL 45p
MT6012 0-24-30-40-48-60V 2A £3 80 4p 3W ' ' ' DIL Sockets 14 pin and 16 pin  16p
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WEYTRONIG

1-99 100+

IN 4003 5p ip

IN 4006 8p P

IN 4148 5p 4p

BC 107 12p 10p

BC 108 12p 10p

BC 109 12p 10p

BFY 50 17p 14p

2N 3055 48p 43p
TRIAC (Plastic)

8 amps 200v.

40668 (RCA) 9p 59p

8 dmps 400v.

40669 (RCA) 98p 69p
DIAC

45412 (RCA) 25p 18p
LINEAR (Teledyne)

741 8 pin 39p 36p

Prompt despatch by post.
All Devices Brand New.
Please add 109 V.A.T. plus 10p postage.

Cash with order to:—

WEYTRONIC

5, ROYAL TERRACE, WEYMOUTH, DORSET

KEEPWARM ATA
COOL PRICE.

Slash central heating costs with
, AMKIT.
If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering
. No ‘T"junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we'll tell you more. _ )

I-To Autocon Manufacturing Co. :
Spring House, 10, Spring Place, London, NW5, 3BH

I Please send your brochure telling me all about Amkit.
Name... U SS

! Address....

I PW2 .m

e e e P e —

or see for yourseif—at: THE AMKIT D.L.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm. Sat 8 am-1 p.m.

q
|
|
|
|
I
|

Jd.
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MEN!
GIRLS!

YOU CANEARN £70p.w.

Plusan excitinglfe anda secure future.
HOW?

Get into the fabulous Computer Industry now. On the ground
floor. While industry, commerce, science and governments are
desperately seeking trained personnel, Give us only four to

six weeks and we can, train you in any one of the three vital
careers in computers: (1) Programming (men and girls).
(2) Operating (men and girls). (3) Key Punching (girls
exclusively).

We are the only training organisation able to
make this offer. And our teaching methods

succeed because they combine specially pre-

pared courses with equipment such as the
unique Eduputer, exclusive to us.

Thanks to our methods, people from all
walks of life have exchanged boring, under-
paid, insecure jobs for careers that have
meaning, prestige and security.

Past performance counts for nothing. Pro-
vided you have the aptitude (which we can
discover quite simply), there is no reason why ¥
you should not get out of the rut and into
Tomorrow’s World—the fascinating world
of Computers. ]

The moment you qualify—and we will help
you do just that—one of our own exclusive

appointments agencies will introduce you to
opportunities galore. Worldwide. At no cost to
you. All part of our continuing service..

What have you to lose by enquiring? Information
and advice are yours for the asking.

Post the coupon TODAY for full details FREE and
without obligation.

London Computer Training Services
R67, Oxford House, 9-15 Oxford Street, W.1. Telephone: 01-437 9906

Please send me your free illus-

trated brochure on training for Name .............ccocnee
Computer Programming
(men and girls) (J Address
Computer Operating
(men and girls) []

Key Punching
(girls exclusively [

(tick appropriate box) Tel. covviiennnonns
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FEEDBACK

G.R.WILDING

T RANSFORMERLESS complementary output
stages are widely used in transistor receivers
and amplifiers, since they confer the advantage
of push-pull operation without the disadvantages
of wound components. g

The bases of the output pair are directly fed from
the collector of the preceding driver stage and it only
becomes necessary to include a low value resistive
component between driver load and collector to
develop the required p.d. for establishing their no-
signal forward bias. o

- When germanium output transistors are used,
requiring a base/emitter p.d. of about 0-2V, a silicon
diode will develop the voltage to bias them both,
‘but if silicon transistors are employed, two silicon
diodes will be necessary.

Alternatively,
resistor may be used, and shunted by a miniature
thermistor so that as ambient temperature increases,
the latter’s resistance decreases to reduce forward bias
and thus stabilise the mean operating current. In
some receivers a diode-connected transistor may be
used and, if of similar thermal characteristics to
the output pair, will compensate for temperature
changes in similar fashion to a thermistor.

Current designs employ diodes, thermistors, fixed
and variable resistors in many permutations and
some of the more common ones are shown in Fig.1
together with a typical basic transformerless .output

stage. R1 constitutes the driver collector load with"

the forward biassed diode developing the required
potential for Class B operation, R2 and R3 stabilis-
ing output transistor working and minimising their
spreads in characteristics.

When the driver collector voltage rises, b/e poten-
tial of Tr2 rises to increase its conductance, but the

b/e potential of Tr3 is reduced to lower its conduc--

tance still further from the Class B position, and
into cut-off.

When driver collector voltage reduces, the reverse
happens, so that each transistor virtually only ampli-
fies one half-cycle of the applied signal. By carefully
selecting -the no-signal operating point just above
cut-off and therefore the most curved section of the
transfer characteristic, highly efficient working with
minimum crossover distortion can be achieved.

In the latest GEC 2541/Sobell 1541 portables, the
amplifying properties of a transistor are utilised to
give particularly good bias compensation against
variations in amplifier supply voltage and ambient
temperature.

The circuit is shown in Fig.2, with the output

from a BC148 pre-amplifier being capacitively fed

to audio amplifier Tr64.
This latter stage also DC stabilises the output

a low value fixed or variable.

-ve
é,oo
R1
A
) ¢
AC131 “@
D siiicon-‘- 3, N
150 uF
AC186 1
Tr1
2N3704
% (a) (b)
4700
BAN14 Sh=——q
<
10;/'; 0§ o " >VA1040
(c) . d)
[220n 1 ,
BA114 : 5
P

AC169

(e) (f)

Fig. 1: (a) Basic complementary push-puli output stage, obtaining bias

for the matched transistors from the voltage developed across dibde.

For germanium transistors, one silicon diode will develop the required

p.d., but for silicon transistors, two silicon diodes in series will be

necessary. Fig. 1 (b) to (f): Aiternative methods of providing forward

bias, showing typical values, exact values depending on transistors
5 used and supply voltage.
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Fig. 2: DC coupled driver and output stages
used in GEC 2541/Sobell 1541 six wave-

R86 R92 band portables. The complementary push-
39k 220 coo pull output stage is stabilised in two ways,
by Tr64 which equalises their mean
operating valtages via Tr65, and by Tr66,
c96 R87 RO3 25uF which compensates their forward bias
2-5uF 150k 220 ' against variations in supply voltage and
! i amblent temperature.
74 4-8Vv
Tré6
VR622, 45V AC128
200 Bias
stabiliser
4-4V
2:5v ?2‘11
Tr64 l
C94 co8s g
From  220nF| 2C148 co7 1n..— 4-av
pre-amplifier 200uF
—.—'F 4 65
. Fig. 3: AF circuit used in several BRC
R88 2 0-15V . portables, utilising a saturated transistor
100k RFC Tr10 in series with the supply to provide
] forward bias to the push-pull output stage,
ROO With Tr6 being DC -coupled to Tr7, varia-
180 tions in the former's emitter current due
to supply or temperature changes produce
changes at the junction of R36/37 which
% effect compensating alterations to Tr10's
7 bias and the voltage developed across it.
A
oo
; V% . _gv
—
transistors, for with its emit- I—— LT_-:
ter resistor being returned to
the junction of their emitter | Y YV € el
resistors, while its base is ) ‘ Lgo[
held at a fixed potential by
the R86/87/88/90 chain, any
variation in the voltage at
the output transistors emit- -
ters produces collector cur- -
rent changes in Tr64, which, ACI55 e hes T
due to DC coupling being 1 o
maintained throughout the AC154
circuit, alters the individual
biasing of Tr67/68 and tm
equalises their working condi- ->-[] L
tions WV
Normally, the voltage at Inputs
the junction of R94/95 is 2;58 - I —¢
—4-5V, but if this tends to . l \olume 4
rise due to inequalities in the  am | —— y
conductivity of Tr67/68, the I == R38 .
emitter voltage of Tr64 will ) S 470
also be raised to increase its g
forward bias.
Tr64’s collector current will 7
therefore increase and as this y }M_of °"’+ ve

is also the base current of
driver Tr65, the latter’s col-
lector current will increase but decrease its collector
voltage ‘applied to the bases of the output transistors.
Net bias to Tr67 will therefore reduce, but in-
crease to Tr68 and result in a lowering of the vol-
tage at the junction of R94/95 to its original value.
Bias compensation is achieved by utilising the
voltage developed across Tr66 and VR62 to forward
bias the output transistors.
Normally, collector voltage of Tr66 is —4-8V and
emitter voltage is —4-4V, and as the junction of

962

AC169

7

R94/95 is —4-6V, ignoring the small voltage drop
across resistors, the output transistors are each for-
ward biassed to 0-2V. )
Due to the collector current of Tr64 being the
base current of Tr65, the latter transistor becomes
very sensitive to small changes in supply voltage
and temperature. Increases in Tr65’s collector cur-
rent produce proportional increases in the voltage
developed between the slider of VR62 and Tr66’s
emitter to reduce the c/e potential and therefore



forward bias to the output stage.

Bias for the transistors in conventional push-pull
transformer circuits is usually obtained from a
potential-divider across the supply, invariably includ-
ing a thermistor for compensation against thermal
changes.

However, several BRC receivers incorporating this
type of circuit employ a transistor specifically for
bias compensation whether from changes in tempera-
ture or supply voltage.

A typical example of such a circuit is shown in
Fig. 3 where the compensating transistor, Trl0, is
placed in series with the positive supply line to
chassis.

The emitters of the output transistors are returned
to positive by the 4-7(Q resistor R38, while the bases
are taken directly to chassis via the centre-tapped
secondary of the driver transformer.

The chassis is slightly negative to positive supply
by the voltage developed across Trl0 which in turn
is regulated by the forward bias tapped from the
junction of R36/37 in the ‘emitter lead of Tr7.

As Tr6 is DC coupled to Tr7, variations in the
former’s collector current, due to changes in supply
voltage or ambient temperature, become amplified
by the latter and produce proportional changes
across R37 to vary the bias applied to Trl0 and thus
its collector/emitter p.d.

Although worked in a highly saturated condition,
Trl0 dissipates only a small wattage since its col-
lector-emitter voltage is only a fraction of 1V.

SINGLE STAGE FEEDBACK

The simplest method of introducing negative feed-
back to one transistor stage is to omit the emitter
resistor’s decoupling capacitor, so that as emitter
voltage follows base voltage, the effective b/e poten-
tial is reduced to reduce stage gain. ,

When the emitter resistor is fully decoupled, ie,
by a capacitor large enough to hold emitter voltage
constant at the lowest frequency handled, full gain
is obtained. :

A less widely used but very effective arrangement

—17.7V
R307
10K
-15v
To R.H. channel
: R310
R304 2200
™
5
Input
i BC149C
€30
4 Output
100nF
R312
47K
+ve

W

Fig. 4: Low noise audio input stage of GEC six + six stereo unit,

forward biased from the collector, but with the AF signal largely

filtered out by decoupler C304. R306/302 therefore DC stabilise the

transistor while the undercoupled emitter resistor R310 .introduces
negative feedback.

Stabilised supply

to tuner/IF R81 —9v
< & VMA &
! 3300
L]
lnpg J y. 1 ' K BC148

R82. “ Output
3:3M -

ezvee ¥ =35

D

Fig. 5: AF pre-amplifier used in the GEC/Sobell range of portables
forward biased by R82 directly from the collector, and applying both
negative feedback and DC stabilisation.

is to supply the base bias feed from the transistor’s
collector instead of from the 1t rail.

This can be done whether emitters or collectors
stem from chassis, and as well as introducing signal
negative feedback, also stabilises the transistors DC
working conditions, since an increase in L. for any
reason increases the voltage drop across the collec-
tor resistor to reduce forward bias and restore the
original position.

For DC stabilisation without signal negative feed-
back, it is only necessary to split the base bias resis-
tor and decouple the junction with a high value elec-
trolytic capacitor.

An example of such an arrangement is given by
both of the low noise audio input stages of the GEC
6+ 6 stereo unit, as shown in Fig.4. .

R312 is the collector load stemming from positive
chassis, while R306 and R302 provide forward bias
directly from the collector.

Both being of very high value. practically all the

-12V
? R32
>1500
R33
§R31 5600 {
> 681 70
AD140

4

I —

R30
334 ? n
+ve
Fig. 6: Single-ended output stage used in many Philips car radio
portables. R33 provides signal negative feedback, but not DC stabilisa-
tion, due to the primary resistance of the output transformer fonly
being one ohm. R30 is set to produce a no-signal collector current of
550 mA.
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TAKE 20

DAVID ANDREWS

No. 57
NEON FLASHER

A series of simple transistor projects, using not more than twenty components.

for this circuit are rather few and far between

but it is, nevertheless, offered as a novelty that
some readers might like to exploit. The author recalls
seeing an. advertisement a few years ago for a
present for the “man with everything”—it was a
heated toilet seat with a built-in flasher to act as a
beacon in the dark! This circuit could possibly be
used in the latter function without risk of electrocu-

IT must be admitted that the possible applications

tion or perhaps it could be used as a sleep inducer -

in the child’s ‘-bedroom!

Operation

The function is to make a small neon tube flash
at a rate of about one flash per second, the driving
source being a nine volt battery. Current consump-
tion is very small, approximately 1 to 2 mA (average),
thus a small battery could power the unit for con-
siderable periods. The " unijunction transistor Trl
Fig. 1 forms a relaxation oscillator that produces a
positive-going pulse at base bl approximately once
a second. Frequency of operation is set by R2 and
Cl1. For the above quoted rate R2 ought to be 10k
but slower rates can be obtained by increasing its
value to 100kQ. Should faster rates be required Cl
can be reduced in value proportionately.

The positive-going pulses from the oscillator are
fed to the emitter follower Tr2 that provides suffi-

b2

T
2N2646

b1

R1
100

If R2=10k,flash rate =approx. 1 per sec
=100k, flash rate=1 per 10 sec

Fig. 1. Circuit of the neon flasher. R2, which, with C1, controls the

‘flash rate could be made variable using a potentiometer. Additionally,

C1 could have switched values. , :

% components list

964

of T

Direction of T
. ~+—— of conductors ——m /

+9v 7]

a) N“ .

. To 240V

b
DO
AN

o & o(®R3 0 20e

0> 00 0
n> 0Q o o

c
BC108

winding
173

b2
N2646

£

Fig. 2. The circuit can be constructed on veroboard as shown abbvé.
The board, transformer and neon ramp courd be fitted into a suitable
aluminium or plastic box.

cient drive to cause Tr3 to go into saturation. The
rapid rise in current through T1l’s primary induces
a high voltage across its secondary windings and
this causes the neon to strike. This is repeated every
time Trl goes through the conductive part of its
oscillating cycle.

D1 should not be omitted as it protects the base
collector junction of Tr3 from high reverse voltages
when Tr3 switches off. The transformer can be any
small mains one that has a 6-3V output; note, how-
ever, it is connected into the circuit with the 6-3V
winding as the collector load and the neon con-
nected across the 240V winding. . :

TRANSISTOR BIAS & FEEDBACK

’ —continued from page 963
AF signal is filtered to chassis through the de-
coupler C304.

In the latest GEC/Sobell 6 waveband portables,
negative feedback and DG stabilisation is applied
to the pre-amp stage by a 3-3M(Q resistor from collec-
tor to base, further feedback being developed across
the unbypassed resistor in its émitter lead, Fig. 5.

In common with the other AF stages, this stage
is operated from the negative 9V rail, R81 and zener
diode BZY88 providing a stabilised supply for the
tuner and if. stages. ‘

Most transistor receivers employ a push-pull
output stage of one form or another, with a feedback
loop extending from the speaker to the driver stage,
but in some Philips car radio models, a single AD140
is used, signal feedback being provided by a 5600
resistor from collector to base.

. A typical example is shown in Fig. 6, but no DC
stabilisation is provided by the resistor in this case
since the DC resistance of the output transformer
primary is only 1Q, but effective signal feedback is
achieved since the output transformer’s impedance
to AF is comparatively high.

Forward bias is therefore provided by R32/R31,

. and to a lesser extent by R33, since it is much higher

in value, while R30 sets the correct no-signal collec-
tor current at 550mA. N |



\ PART 2

THE TRANSMITTER

The transmitter, Fig. 6, consists of just two NES55
IC’s and a few resistors plus capacitors. More re-
sistors may be switched in as required to provide
more tones.

The transmitter uses four channel tone encoding,
but the receiver only employs two of these. One
for ‘ON’, one for ‘OFF’—the other two being spare
for future use. )

As stated earlier, the simplest of the command
functions is accomplished by detecting the presence
of the ultrasonic carrier. IC2 is programmed to pro-
vide the ultrasonic carrier at the frequency of the
transducer. In the authors’s case, this was 40kHz.
The output of the 555 is a square wave fed directly
to the transducer.

The next step is to frequency modulate the ultra-
sonic carrier. This is very simply achieved by IC1
feeding the appropriate tone into pin 5 of IC2. The
tone frequencies can again be selected from Table A
and switched by means. of a multiway push button
unit.

ROLAND PERRY

The PCB layout is detailed in Fig. 7, and this board
fits neatly inside a Norman Rose AB7 aluminium box,
along with battery and clips. The transducer is glued
on the outside of the case. No doubt a more pleasing
arrangement could be evolved without much effort,
since aluminium boxes always betray a certain
amateurish technique. A multipurpose plastics case
will shortly be made available to accommodate this
requirement.

When w1e1d1ng the soldermg iron around the cir-
cuit there is not much to be said, apart from “put
the 555’s in_ the right way round.” Experience
(bitter), shows that the 555 is not one of the hardier
IC’s, and can be made defunct with very little
effort. The author finds a desoldering tool of some
kind is one of the most invaluable items in the
constructor’s toolkit.

"~ The switch on the tone channel in the prototype
was soldered directly to the board so when designing
the board, try and accommodate the switch in a
similar fashion, since it can save much time, and
should mean that wiring mistakes will not occur.

Remember that one pole of the switch on each tone
channel is used to switch the supply.

$1,2,3,4
Tone + Carrier

On/Off
S1b Ono

Sla S2a | S3a | S4a
off ' L

: I +ov
Off On

S5 % Carrier only
On/Off

C210uF

R6 1-2k
—AMy

R5 150k S4ab 4 8

o D 7

IC1

C7 10uF

R8 12k

\s

C6 47pF

Z. 7
C13p \-IRZ
Ot 10k Ic2

25k

Key to Tone + Carrier : 5 1
On/Off switches -
S$1...Tone 1 Off
S2..Tone 1 On
S3...Tone 2 Off
S4...Tone2 On

Note: $1,2,34 are
spring loaded,

(%]

NE555

R10 220
A~

Clmim
O lyF =

N

A 4

R7

NE5S55 I
33k :

[+)}

SR9
12k 2 5

"8
lCS

T1000pF

dcs
T0~22pF

~ve

normally “Off’

7.

Fig. 6. Circuit of the transmitter or controller, IC1 providing the tones wh/ch modulate the carrier produced by IC2 Note :—R10 was inadvertently

omitted from components list,
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-ve

To battery
+9V

ﬂ Phono plug
to X2

The finished cont

ALIGNING THE TRANSMITTER

1. Operation of the carrier transmitter, IC2, is

966

checked by supplying 9V to the system. Place
the transmitter and receiver close together and
monitor the output at pin 9 or 7 of the
SN76660N. Now tune the transmitter preset on
IC2 until the meter reading deflects, indicating

roller, the switch providing '‘carrier only” control
when required.

S4

S3

S2

S1

S5

00 00 00 OO0
0O 0 00 00 0O
oD oo oD o

Completed board ready for mounting into case.

the presence of the correct ultrasonic carrier,
usually around 40 kHz.

. Align the ultrasonic tone decoder module as set

out in the section on that unit. It may be useful
to monitor the output by means of an LED, to
indicate output status. The limiting resistor, Rx,
should be chosen to suit the available LED, a
typical value is 820() for a TIL209, Fig. 3.

—continued.on page 987



INNEXTMONTH'S

PRACTICAL

WIRELESS

% STARTING CONSTRUGCTION STRAIGHT AWAY
IN THE MARCH ISSUE OF PRACTICAL WIRELESS

ALSO:- ,
| C WAVEFORM GENERATOR ON SALE 15t FEBRUARY

Following the unprecedented success of
Project Q4 quadraphonic sound system,
Practical Wireless brings you another top
design for the home. This is the first British
published do-it-yourself domestic high
quality tuner amplifier design that includes
a built-in cassette recorder, all at a fraction
of the cost of commercial equivalents. It is
incredibly easy to build if you have basic
experience W|th printed circuit board
assembly.

Using a prealigned module for £.m. radio;
integrated circuit preset a.m. radio, inte~
grated circuit stereo decoder and full stereo
amplification (easily extended for quad);

“facilities for pick-ups and tape. Houses a

mono or stereo cassette tape recorder or
tape player, has twin tuning dials for tech-
nical—'*him"” and non-technical—‘‘her'’;
stereo pilot beacon; simple controls.
There are no fiddly tuning capacitors to
drive; the tuning dial operates voltage con-
trolled circuits by a potentiometer.

We have proudly incorporated easily a-
dopted techniques to simplify construction.

CRYSTAL HARMONIC CALIBRATOR kel e




of one kind or another and so the experi-
menter needs a variety of DC levels. Power
supply stability is unimportant for some circuit
designs, but many amplifiers perform better if driven
by a stabilised supply and, if it has a really low im-
pedance output, decoupling may be unnecessary. In
particular, DC amplifiers require stabilised supplies.
This stabilised supply aims at a professional per-
formance, but uses low cost components readily
available to the constructor. The output is fully float-
ing or may be used in twin pack applications (centre-
point earthed) described at the end of this article.

' ﬂ LL electronic equipment uses power supplies

BASIC PRINCIPLES

The majority of stabilised power supplies use the
-emitter follower principle where the emitter takes
up a potential slightly less than that applied to the
base of a transistor, Fig. 1. A reference voltage from
a battery or a zener diode applied to the base of this
transistor will yield an output voltage quite well
stabilised- against load and supply variations. An
NPN transistor is shown in Fig. 1, but a PNP will
perform equally well in the negative supply line.

Unfortunately, such a simple circuit is seldom ade-
quate, especially if one requires a variable output.

+ve
Fig. 1: Basic voltage
stabiliser.
(\?utput
approx
DC supply REF 2PP!
Fig. 2: Improved per-
formance is obtained Load
by use of a difference
amplifier.
O
-ve
+ve
DC supply douteut Veer,
Variable | Difference Qutput
Vrer ™1 amptifier sample Load
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SUPPLY

DESIGNED AND DEVELOPED BY THE IPC TECH

AAA__ d

N

ic1
727

Fig. 3: A 0-30V 1A stabilised supply with
overcurrent limiting and voltage and R1
current metering. 220 010V
S2a, 30v
|
|
S1 |
L
—cf( Ot il [ b5y
| T‘l ’ & 11Y
} ok Y3 |
{ 0 +V | 1ov
t
| .
; D2 D4
c2
N d L =—23500
gvlapin's 36V WF
upply o]
o=
3 . 250022
77
-V R3
€ VA€
-Lca 18k
:1:1100uF

Fig. 2 shows how to modify the basic circuit by
adding a difference amplifier to improve stability. A
sample of the output voltage passes to the difference
amplifier, which compares it with a reference volt-
age. The difference amplifier has a very high gain, so
that if the output voltage increases or decreases com-
pared with the reference, the transistor base voltage
immediately moves in a direction which compensates
for this change. In addition, because this action is
effective up to ripple frequencies, the circuit also
provides extra smoothing of the output.

PRACTICAL CIRCUIT

This power supply is based on the circuit of Fig. 2,
but incorporates features to overcome practical limi-
tations of the components used. Fig. 3 shows the full
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R _Sample A %
N D ) R15 .
" Reference 150k
+ve
A & : 11\ O
R10
R5 620
VR St AAf—9 c5 (see text)
50k 0 Output

o
22k 100uF
C4—a RN
1OuFT | : 2-4k j
. 4 i _Ve‘.>

circuit in which a transformer giving 36-0-36V RMS
supplies the basic voltage. The transformer voltage is
not very critical, windings giving between 32 and 38V
would be adequate. For convenience, a bridge recti-
fier operating as two full-wave rectifiers provides the
positive and negative voltage rails, but four separate
diodes may be used if preferred. The main positive
supply uses two 2,500uF smoothing capacitors, but a
single 5,000uF capacitor can be used if available.
Negative bias for the reference chain is provided by
D1 and D2 and smoothed by C3. ]

The series regulator (emitter follower) uses a
2N3055 transistor Tr3, connected as a Darlington pair
with Trl a 2N3053 to reduce the current needed from
the difference amplifier IC1. The resistors R10/R11
which sample the output voltage are connected across
the output terminals together with C5. R10 may need

selecting to ensure that the supply will give its maxi-
mum 30-31V output. It is important that R10, R1l
and C5 are mounted directly at the output terminals.
The output voltage sample from R10/R11 passes to
the inverting input of a 741 operational amplifier,
which is used because of its low cost and ready
availability. .

On range 1, which gives 0-10V, the 741 takes its
power from + 15V supplies derived from the main
voltage rails by R2, D5 and R3, D6. D7 has no func-
tion on this range. The reference voliage is set by
potentiometer VR1 which is connected between the
+ 15V rails. When switched to range 2, the whole
IC1 supply rises positively by 18:-3V (D6+D7) and

" provides a new reference voltage for operating over

the 10-30V range. This arrangement is necessary be-
cause the 741 integrated circuit will swing between
+ 10V satisfactorily, but not reliably outside these
limits. However, tests show that the stabilised ranges
are in fact rather wider than specified.

Transistor Tr2, whose emitter-base junction i§ con-
nected across a 0-5Q resistor R9 in series with the

% Specification

Voltage ranges
0-10V range 1
10-30V range 2
-£5-15V twin pack range 3

Current capability
1A all ranges. Short circuit protection incorporated

Voltage stability
0-3V zero to full load
0-015V per °C
1-5% for 10% mains change

Ripple
imV off load
3mV full load

Pulse response
Full recovery in 25uS
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output, provides current limiting. As the output cur-
rent rises above 1A, the voltage developed across R9
switches on transistor Tr2. This shunts the control
voltage applied to the base of Trl, reducing the out-
put voltage to a low level. Transistor Tr2 is not
critical and a spare lying in the junk box will prob-
ably serve for this. One can test the current limiting
by supplying 5-10V at 1A and then increasing the
voltage until the current stops increasing; if this
occurs in the region of 1 to 1:-4A the unit will be
satisfactory. The current of the design model limits
at 1-2A. It is, of course, necessary to use an external
ammeter for this test.

METERING

To make a really professional job of this supply,
a metering circuit has been incorporated. However,
as meters are expensive one can omit this circuit
and instead fit a calibrated dial to the potentiometer
VRI1. This will be suitable for applications not re-
quiring accurate voltage settings. To use a meter
which differs from the one specified calculate the
appropriate series multiplier resistors.

The following examples, using a 100pA 1,250
meter, shows how to calculate the values of the
resistors using the formula:—

Brorar, =R meter +R series
__ Voltage range required X 1000

" Meter F.S.D. in milliamps
10 volt range (R16)

10 x 1000
_— Q

01 100k
Strictly one should subtract the meter resistance

from this figure, but in practice the effect is insignifi-
cant and may be neglected.

30 velt range (R14+415)

30 x 1000
S0
The most satisfactory way of producing this resist-
ance is to use two 150kQ resistors in series; again
one may neglect the meter resistance.

RT()TAL =

Rrorar = = 300kQ

Current range. Since R9 is directly in series with the
output current (apart from a small load which R10
and R11 take), it will drop 0-5V at 1A. The meter has
to read this voltage to measure the current, using a
series resistance obtained from the calculation:—

0-5 x 1000
Rrorar = o~ 5,000Q
+ve rail _ +ve
P terminal
Ra
) 15V
Earth
=00 terminal
Unbalanced‘
load Ix
RB%
—ve
—ve rait =0 terminal

Fig. 4: Basic voltage divider using two emitter-followers.
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View with front panel open to show wiring to controls with C5 and
R10/11 mounted at the output terminals.

In this case the meter resistance is a significant part
of the total and must be subtracted to give the value
for R12 & 13 as 3,750Q. One can make this up from
a 3-6kQ in series with a 150Q resistor. Close toler-
ance resistors (2% or better) are essential for the
meter circuits.

The current range determines which meter can be
used. For example, if one used a 5mA meter the
above calculation gives a total resistance of 1000, so
the internal resistance of the meter would have to
be not more than this.

TWIN PACK SUPPLIES

Frequently one needs a positive and a negative
supply rail to drive DC amplifiers, operational ampli-
fiers and similar circuits. For these applications one
may use two power supplies of the type described,
because a floating supply may be connected with
either its positive or negative rail earthed. Commer-
cial twin packs usually duplicate the stabiliser cir-
cuits and have additional windings on the mains
transformer. If a suitable transformer is available,
there is no reason why you should not use the same
system. However if one is content with lower volt-
ages, then the floating supply can be converted into
a twin pack for an additional cost of about £3.

If one connects two equal resistors across the float-
ing output and earths their centre point, the negative
rail will be below earth potential and the positive
rail will be above earth by an equal amount.

In practice, two resistors are unsatisfactory be-
cause the two supply rails will not remain balanced
with varying loads, but one can use instead two
emitter followers, Fig. 4. In this arrangement the
bases of the transistors are connected to a voltage
half way across the 30V supply and the emitter fol-
lows this voltage. By connecting the emitters to earth
one obtains a twin pack supply.



+ve rail

» +ve
2 terminal
R17 2 7
=g €2 N6 Tra |
5 72741 2N3055 5-15v
’ LT
Siggle
10-30V S4 Earth
range h w\« y _.?win terminal
10k
R18 -3 ///
5-6k é
< 5 5-15v
2N3791
hove
—ve rail terminal

Fig. 5: Adding this circuit across the output of Fig. 3 provides an optional balanced output facility.

The simple circuit shown in Fig. 4 is also unsatis-
factory for three reasons. First, short circuits. on
either of the outputs will ‘blow’ the opposite transis-
tor. Second, the wattage ratings of the transistors
limits the out-of-balance current, so that if one em-
ploys low wattage transistors, one must balance the
loads carefully. Third, because changes in the out-of-
balance current cause an excessive voltage drop in
resistor RB, the rails will not be very stable.

Fortunately, one can cure all these faults quite
simply by using high power transistors (mounted on
a heat sink) driven by ‘a feedback amplifler as
shown in Fig. 5. In this arrangement IC2 constantly
compares the output of the emitter followers with the
reference input, and maintains the balance under all
conditions. Because IC2 will not operate at very low
levels the voltage range available from this twin
pack is limited. However, the range provided
(+5-15V) is satisfactory for most applications.

Some difficulty may be experienced in obtaining
the 2N3791, used in the prototype. The Motorola
MJ2955 . (also in a TO3 package) is specified as a .
PNP complement of the 2N3055 and should be a satis-
factory alternative.

View of rear of unit showlng circuit board mounted on back panel.

te 12"

+15V
Audio : Audio

Earth pre-amplifier DC isolated power
requiring - amplﬁf ier
15-0-15V coupling requiring
supply 30V supply

-15V

O

Fig. 6: Powering balanced and unbalanced equipment from a single

supply.

In practice, because the very low output impe-
dance makes each rail ‘earthy’ as far as AC signals
are concerned, one can use the full 30V when the
supply is wired in this fashion. For example, it is
quite in order to connect a 30V amplifier, which is
isolated from earth, across the terminals and to use
a capacitor from a pre-amplifier connected to the
+15V supplies to drive it, Fig. 6.

CONSTRUCTION

A standard instrument case measuring 1214 x 7!z x
51,in. provides'a suitable unit in which to house the
power supply. Fig. 7 shows the front panel marked
out ready for drilling.

1,
1/2—><—1

4"— 4 >

Fig. 7: Drilling dimensions for the front panel, Hole sizes should
suit the components used.
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Fig. 8: Layout of component and wiring sides of circuit board. All components are mounted on-terminal pins.
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% components list

With the exception of the two 2500¢F capacitors,
which are attached with insulating “P” clips to the
transformer, all other components are assembled on
a 6 x 3%in. 0-1 matrix plain veroboard. This is
mounted on the back panel using 6BA spacers o give
the required clearance. .

The layout of the board Fig. 8 does not pose any
problems. One can work logically through the circuit
diagram starting with the bridge rectifier at one end
of the board, and progressing through to the output
of transistor Trl at the other end. Links between
components on the circuit board and points else-
where in the unit should be made via terminal pins
on the edge of the board. Flexible wiring connects
these pins and the external components. )

ASSEMBLY

First the transformer and heat sinks are mounted
inside the case, Fig. 9. Depending upon its size the
transformer may foul the output switch mounted on
the front panel, in which case it must be moved back.
The two heat sinks carrying the transistors Tr3, Tr4
and Tr5 are bolted together and attached to the side
of the case using a simple bracket. Mounting these
transistors so that their base and emitter connections
are accessible when the front and back panels are
removed makes wiring and testing easier.

Finally, the interconnecting leads have to ‘he
attached to the panel, transformer and power tran-
sistors. The transformer wiring is kept separate and
wired directly to the mains switch, indicator neon
and bridge rectifier connections. The three wires
from the output terminals, namely positive, negative
and sample, are critical and are loomed together to
run directly to their respective circuit board connec-
tions.

The remaining interconnecting wiring is also
loomed together for neatness, and in consequence
wire identification is necessary. The number of wires
involved makes colour coding impracticable, so a
simple method of wire identification or masking tape
marked with letters can be used instead. As a pre-
cautionary measure wire lengths should be kept to a
minimum, but they should be long enough to allow
the back and front panels to be laid flat.

i‘ 124"
| @ — 0@ — P HEAtEINKS T i e .
T e belaw S g
n S bbb
Mains transformer ; T r g ™ : i
e :‘—‘, s Al ey s

r3.

:- fixing bracket

34 x ¥ x4"long l

Fig. 9: Plan view showing mounting details of mains transformer and power
transistor heatsinks.
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The Sinclair Cambridge...

no other calculator is so powerful
- and so compact.

Complete kit-£24-95! ......

The Cambridge — new from

Sinclair

The Cambridgeis a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £5-501

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

41" x 2" x 11" That means
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble
All parts are supplied — all you

need provide is a soldering iron
and a pair of cutters. Complete

step-by-step instructions are

provided, and our service department
will back you throughout if you've any '

queries or problems.
Total cost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best

calculator value on the market.

974

* Uniquely handy package.

37" x 2" x 3", weight 31 oz.
Smart black and tan styling.

* Standard keyboard. All you need
for complex ealculations.

* Keys react with positive click
when pressed. .

* Clear-last-entry feature.

* Automatic (‘implied’) constant —
no need for separate operating
button. ’

* Common-sense (‘algebraic’)
logic — enter calculations just
as you write them.

* Calculates to 8 significant
digits; fully floating
decimal point positions
itself automatically.

* Clear, bright
8-digit display.

* Unwanted zeros are
suppressed.

* Display flashes to
indicate overflow.
* Operates for weeks
on four U16-type
batteries.




A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair.Cambridge.

Assembly time is about 3 hours.

Contents:

1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitots,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic —for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'll get more
than your money’s worth.

Butif you want to geteven more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of eléctronic technology.

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact-packed 32 .
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculatiohs.

sirnciair

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg.no: 699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer

The reason’s simple : only Sinclair— Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.
SinclairRadionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatinitself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !

Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before

- despatch —and we guarantee a correctly-assembled calculator for one year.
_ Simply fillin the preferential order form below and slip itin the post today.

s

Price in kit form: £24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

RN N SN S RSN N SN AU SIS U T SN S S SN S S
PW 274

To: Sinclair Radionics Ltd, London Road,

Stlves, Huntingdonshire, PE17 4HJ

Please send me Name
[[Ja Sinclair Cambridge calculator kit at
£24-95 + £2-50 VAT (Total : £27-45)
[]a Sinclair Cambridge calculator ready
built at £29-95 4- £3-00 VAT

(Total: £32-95)

*| enclose cheque for £ , made
outto Sinclair Radionics Ltd, and
crossed. .

*Please debit my *Barclaycard/Access
account. Account number

s sigecgeopoz 2z |

I

{

| I

' I

Address l
1

I

|

|

*Delete as required. PLEASE PRINT
-----—---------—--
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button device which quickly gives the stabilis-

ing voltage of a zener diode and an indication
of its quality in a matter of seconds. The tester may
also be used to determine the polarity of the diode,
which is sometimes difficult to establish from visual
checks. The instrument may also be used as a “go”-
“no-go” tester for normal diodes.

Because of its speed and ease of use, this piece of
apparatus is therefore a must for the “Unmarked and
untested” device enthusiast and a very useful tool
for any electronics workshop.

Although mainly for bench use, battery operation
is still desirable so the tester is therefore powered by
an internal PP9 battery.

THE CIRCUIT

Most zener diodes in use lie in the range 2V to
30V. Many such diodes will be outside the range of
a single 9V battery so some means of high voltage
generation must be available. It is possible to obtain
the voltage required by the use of two or three 9V
batteries in series but this is expensive in the long
run and the replacement of batteries can become
tiresome. A single transistor/inverter is therefore
used to provide the required voltage from a 9V
_supply.

The inverter consists of a power transistor in an
oscillator circuit using a ferrite ring on which is
wound a high voltage secondary giving about
200VAC off load. Although the dissipation in the

THIS zener diode tester is an inexpensive push-

MOONEY

transistor is only about 1,W a 2N3055 power tran-
sistor is used as these are readily available and will
take a lot of abuse during setting up, without failure.

A ferrite ring is used in the transformer resulting
in low external radiation and high efficiency. The
AC voltage developed across the secondary winding
is rectified using a silicon bridge. In the setup
described the DC generated can reach around 250V
if there is no diode connected to the test terminals.

As can be seen from Fig. 1 the oscillator is very
simple in design. On pressing S1, the “Voltage”
switch a current flows in the collector winding caused
by the bias resulting from RI1. The increasing flux
in the core causes a feedback current in the base
circuit in the correct phase to sustain oscillation. The
frequency is a function of the value of Rl and Cl1
and the collector winding inductance, and greatly
depends also on the load applied to the secondary
winding. The frequency resulting is in the region of
50kHz and the current in the collector approximates
to a squarewave.

The rectified output is applied to C3 via R2, with
the zener to be tested connected to terminals A and
B. The voltage on C3 builds up until the zener begins
to conduct, at its reference voltage. The switch S3
is used to reverse the voltage applied to the zener
should it be connected in the forward biased direc-
tion. A voltmeter connected across C3 will thus read
the zener voltage. Depression of S2, the “Quality”
switch, increases.the current in the diode to about
twice its original value. An increase in the voltmeter
reading will result due to the dynamic resistance of
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* components list

B Reslstors :

CR1 10k W 10KQ FW -
R2--10kQ. i-W = 100kQ2 6% W
'Capacltors o S .
. C1 0 1;4F po!yester . €2 10uF 12V
C3. 2uF 400V

.Semleonducto’rs
D1-D41N4004. _j

,,,,, T_r'1 '2N305B Co
- Miscellaneous
"81,82Pu  sh-to- make awitch. S3 DPDT slide
switch, Meter 500uA FSD. Terminals (2). Case,
x 4 x 2%in. approx, Battery PP9 (9V) and terminal
F rings:(2) FX1593-(Hawnt"
Lt tt.St., ' Birmingham
BG 4EN 25p a paur inc.). Insulatmg kit for 2N3055.. " -

the diode but in a good zener diode the increase
should hardly be visible on the meter. The voltmeter
consists of M1 and Rm giving a FSD of 50V.

COMPONENTS

The oscillator transistor is a 2N3055 and a speci-
men with a DC current gain of at least 30 should be
chiosen. Most devices will meet this requirement but
the author has come across devices with gains as low
as 2.
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Fig. 2: Details of the construction of the oscillator transformer and
its mounting on plate with the transistor. Two ferrite rings are used,
taped together.

The ferrite rings have plenty of space for easy
winding. There are many rings available which are
of similar dimensions and although the magnetic
properties may not be known, in a simple application
like this, most rings will suffice. A little experimenta-
tion with the number of turns in the feedback wind-
ing should result in success as the setup is far from
critical, Fig. 2. The windings on the ring are all
pilewound. The feedback and collector windings are
made from thin insulated connecting wire. The
secondary consists of 150 turns of 30 SWG enamelled
copper wire.

CONSTRUCTION

As the layout is in no way critical most construc-
tors will have their own ideas on 'positioning com-
ponents. The only important criterion; for right-
handed people the “voltage” and “quality” buttons
should be on the right hand side of the cabinet and -
the terminals on the left, the meter being unobscured
somewhere in between. In this type of instrument
the front panel is best in the horizontal position as
in the case of testmeters.

The transistor does not require a heatsink but may
be mounted on an aluminium bracket for conven-
ience using the usual insulating mica washer. The
transformer may also be mounted on.this bracket.
A screened cabinet is desirable as severe radio inter-
ference can result in the low frequency end of the
RF spectrum from harmonics, when the oscillator is
running. The original unit was constructed using a
ready-made chassis size 6in x 4in x 2lin deep. The
front panel layout is shown in photographs. The
components were mounted on tagstrips which were
bolted to the chassis at convenient points.

A base plate was cut from 'win aluminium and
four rubber feet attached, the plate held to the
cabinet with four self-tapping screws. The battery
was held in place with a wad of foam rubber. The
PP9 is quite heavy, however, and would best be held
in place with an aluminium bracket made for the
purpose.

Rectifier diodes D1/D4 are mounted on a tag strip below the oscillator
transformer. Remainder of small components are on a tag strip in
lefthand compartment.

OPERATION

A zener diode may be considered as a perfect
zener in series with a resistor as in Fig. 3. The lower
the value of Rd the better the stabilisation will be.
A graph of current against voltage for the resistive
part, the zener part and a combination of the two
is shown in Fig. 4a, b and c. It can be seen that an
increase in current from A to B results in an increase
in reference voltage from a to b in Fig. 4c. If the
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Fig. 3: Circuit of a perfect zener diode with a series resistance
approximates the zener diode in practice.

resistive. component is very small the plot becomes
as in Fig. 4d, a similar increase in current now causes
only a small change in reference voltage. In a normal
diode the situation is in Fig. 4d.

The portion of the graph marked k in Fig. 4b is
called the knee and is usually less than 1mA. The
instrument described supplies a current of over ImA
in all cases, therefore this effect should not normally
be encountered. ‘

[

Close-up of the oscillator transformer and its associated transistor
removed from case. The one turn base winding is clearly seen.

Assuming that the diode polarity is not known,
it is connected across the terminals A and B and the
“voltage” button pressed. If the voltmeter reading
is very low, say about 0-2V then this is probably
the forward biased direction, in which case the
polarity should be reversed by operation of S3, and
the voltage button pressed again. The meter will
(a) rise to the zener voltage, in which case the
“quality” button should be pressed, or (b) remain
low, in which case the diode is useless, or (c) the
voltage will continue to rise and probably go off
scale in which case it is an ordinary diode (or a
zener with a higher voltage than 50V which is
unlikely).
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Capacitor C3 is held by a clip to the bottom of the box. A smaller’
sized capacitor could be fitted inside the box.
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Fig. 4: Four graphs to illustrate the operation of a zener dlode as
described in the text.

Some diodes which are damaged read a high
voltage in both directions, acting as a resistor, press-
ing the quality button causing a substantial increase
in the meter reading.

Base emitter junctions of some silicon tramsistors
have low reverse breakdown voltages, in the region
of 5V, and act as excellent zeners. To test these the
collector lead is left open circuit and the base and
emitter leads connected to the instrument as in the-
case of a normal diode. u



PART 2 F.6.RAER

TRUUBLEETRINEER

Tracer can be used should prove of help. In

some cases a faulty stage may be located with
equal speed by using either the generator or the
tracer facility. But in other cases one method will be
better than the other, so the manner in which faults
can be located by either means is outlined. The same
general method of working will apply with circuits
other than those which are given as examples.

The VHF and HF oscillators produce an unmodu-
lated radio signal which produces no audio output
when tuned in with a radio receiver. This unmodu-
lated or CW signal will, however, operate a receiver
tuning meter and is used for adjusting some circuits
where modulation is not required (e.g.,, a crystal
filter).

For almost all general tests and similar purposes,
the tone generator must be switched on. The radio

B RIEF details of the way in which the Trouble-

frequency signal, when tuned in with a receiver, then
produces an audible tone, which is heard in the re-
ceiver speaker. The RF output is also modulated in
this way when it is applied to IF stages and an
audible indication is required from the radio receiver
or equipment being checked.

RF/IF TRACING

Fig. 1 shows typical mixer and IF stages of a
receiver. Assuming no results are obtained, a meter
has shown that the correct voltage is present from
the negative to the positive supply lines, but no audio
signal is found at VR1. Therefore the fault must lie
in the mixer or IF stages. With the RF probe applied
at point 1, one or two local stations ought to be
heard on tuning round. If not, the fault is sought in
the mixer stage Tr1. Check by testing aerial and oscil-

lator coil windings for con-
tinuity and by  testing

:

T3 . ‘
|1
74

—ve resistors and capacitors as
well as Trl. (More detailed
investigation of this stage is

9 possible with the generator.)

If signals are heard at
point 2 IFT1 is probably in
order. If signals disappear at
point 3, Tr2 is not working. So
T resistors etc. in this stage
would be tested. If necessary,
a detailed check can be
made along any circuit.
When transferring the prod
from the primary to secon-
dary, such as from 4 to 5 of
IFT2, a reduction in volume
would be usual, but loss of

signals altogether would in-
dicate that IFT2 is probably
faulty. Possible localised

Audio

breaks in a circuit should not
be overlooked.

Fig. 1. Essential parts of a circuit

+ve comprising a mixer and two IF stages
of a receiver to demonstrate fault-
finding techniques.
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For example, if signals are found at the actual
pin of IFT2, point 5, but not at the lead or foil
conductor 6, then the soldered joint here needs in-
vestigating. Also, if the signal is present at 6, but
not at the emitter of Tr3, there is a crack in the foil,
or other circuit interruption,

When bringing in a new stage, such as moving
from 2 to 3, or from 7 to 8, a considerable increase
in volume is to be expected. A test at 9 shows if
IFT3 is working. An audio signal should then be
found at 10. If not, test D1 and associated circuits.

It will be seen that the method of working is
logical and very simple. When the part of the circuit
which is defective is brought into use, signals cease.

USING THE GENERATOR

Assuming that the receiver audio section is work-
ing, the faulty stage in Fig. 1 may be localised by
injecting RF from the generator. In this case, point
by point working is carried out backwards through
the circuit. If the receiver has a 455-470kHz IF, inject

done, stray capacitance from the prod and lead will
upset alignment.

TRACING IN AF CIRCUITS

Fig. 2 is a typical audio amplifier, or audio section
of a receiver. With an ordinary prod or preferably
a prod on’a screened lead with earthing clip taken to
point 1, signals should be heard on the tracer
speaker. If not, the tuner, pick-up, or other source
of audio signals needs investigating.

The signal should similarly be present at 2, and
should be much amplified at 3. If not, check Trl and
associated resistors etc. The source of a trouble, such
as distortion, may sometimes be quickly found by
this means. For example, if quality is normal at 2,
but poor at 3, Trl is probably not operating correctly.
Its base, emitter and collector resistors should be
checked first, including the possibility of a break in
the circuit such as at point 4.

Moving to point 5 tests C2 and its conductors and
joints. Even more volume should be found with the
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Fig. 2. Basic circuit of a three stage audio amplifier referred to in the text.

at point 8 with a prod from the RF output socket and

' tune the generator, on the correct range, until the
modulated signal is heard. Then transfer the prod
to points 7, 5, 4 and 3 systematically. In this way, a
stage or IFT can be checked, as well as foil or other
conductors. For example, if the generator signal is
heard with the prod on IFT2 pin 4, but ceases when
the prod is on point 3, the conductor from 4 to 3
needs examining.

Stage by stage checks at intermediate frequency
will proceed to point 11, mixer base. With the IF
applied here, all the IFT cores (five in Fig. 1) should
peak correctly. If not, and results are poor, suspect
the IFT which will not tune properly.

For RF tests, tune to the appropriate frequency.
Band coverage can be checked with the generator,
using very loose coupling from the output lead.
Either take it to a loop of a few turns near the ferrite
aerial, or place the lead near the aerial. When check-
ing tuned circuits, a prod should not be applied
directly to them when they are being trimmed. As
an example, a prod can be taken to 4, to check IFT2,
but if IFT2 is being adjusted, the prod should be
taken to 2, IFT1, or an earlier point. If this is not
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prod at point 6. If not, check T1 primary, and other
items in this stage. Either point 7 should give equal
volume. If not, test T1. If the signal is found here,
but the set’s speaker is not working, check the output
stage Tr3/Tr4, T2 and associated items.

GENERATOR TESTS AT AF

Such circuits can be checked also with the audio

-tone generator. Point by point tests are then made

backwards through the equipment, as described for
IF circuits. For example, if injecting a signal at 6
Fig. 2 produces an output in the equipment speaker,
but not when the prod is moved to 5, then the stage -
containing Tr2 is faulty.

When a faulty stage has been located, a more de-
tailed check is made to find the resistor, capacitor,
or other defective item or to locate the exact fault. It
is possible to use both the generator and tracer
simultaneously, to check any stage, and this can be
useful when there is more than one fault. As an
example, injecting AF at 5 and testing for AF at 6
shows if Tr2 is working. | ]



SHORT WAVES
~ by DAVID GIBSON, G3JDG

" APPY New Year, and I trust that there’s a

H goodly  crop of Santa-delivered receivers all

eagerly swishing their antennae about with

a view to sending in a luscious log. AR88 owners

will, no doubt, have received a crane for ease of
servicing!

Each year, most of the Amateur fraternity make
huge numbers of New Year resolutions—how many
did you keep from last year? More seriously, 1974
should be a “good” year for Amateur Radio and it
really is well worth while making a few resolutions.
How many receiving stations, for example, have an
oscilloscope? They’re not difficult to make, and for
an s.w.l it doesn’t have to be a complex instrument.
Commercial ’scopes are easily available and they
offer an invaluable aid. One useful application is
to couple a ’scope into the if. of the receiver. In
this way, you can actually see the signal you are
receiving. If you transmit, say, c.w., then by using
the receiver/oscilloscope arrangement as a monitor
you can observe the keying waveform.

Perhaps the best resolution for the s.w.L is simply
“Better reports for 1974”. An s.w.l. QSL card can
look very pretty, but remember that it’s the informa-
tion on it that is of interest to the transmitting
Amateur. If your card simply has a rubber stamp
approach—RST/date/time/mode/please - QSL  OM,
then your chances of getting a QSL in return are
minimal. Put as much information as you can into
the report. Don’t be afraid to write additional notes
or even a letter if the report warrants it. Don’t
forget the conditions on the band at the time of
the report. If you hear a station in, say, Brazil, then
.it will be of interest if you noted that other stations
were fading or that Brazil was (or seemed to be)
the only S. American area coming in but that many
~ VE stations had been heard at an average strength
of RST 559 or whatever.

Projects; we all build these—at least I hope we
do. How about planning your projects this year.
Plan it and then do it before you move on to the
next thing. A grid dip oscillator (GDO) or a solid
state version is invaluable and extremely simple

‘include:

to build—and inexpensive. How about making one
and playing antennas this summer? You can plan
various types of aerials to experiment with. For a
wire antenna, ordinary cheap bell wire will do for
summer experiments. You can check the resonance
of lengths of coax and numerous other things all
with a simple g.d.o.

For the transmitting Amateur the resolution. must
be “Better use of the Bands”. Four metres is a must.
Don’t forget RAEN (Radio Amateur Emergency
Network). This organisation has various Nets and
carries out exercises on 70MHz. This might make
interesting listening for s.w.ls too. Information on
this from the RSGB, 35 Doughty Street, London,
WCIN 2AE. While you’re at it, why not join the
Society?

In answer to impassioned pleas in the post from
flat dwellers and unfortunate s.w.l. brothers in “No
aerials allowed” environments some words of com-
fort. A length of flex round the picture rail can
work wonders and you don’t even mneed a back
garden! In a room only 8ft. square, you can put up
a twenty metre dipole (16ft. each half and fed in
the middle with coax). Don’t forget the loft. Quite

ingenious antenna systems have been constructed

up there by many Amateurs. A four metre beam
can be used in some lofts. Even in the smallest,
it’s possible to wind some flex round the beams and
feed the end with an aerial tuner unit (a.t.u.) on all
bands from 160 metres to ten metres. So how about
an evening’s thought to some serious Amateur Radio
New Year resolutions? .

Readers’ Logs }

- Stanley Sharred (Birmingham), tells exciting tales
of happenings of which the following is passed on;
listen 2330hrs for KV4FZ on top band. Stanley’s
best on 160 metres; DK2QL, DK3BJ, ' DLOPG,
HB9IANW, OE3SGA, PAOHIP all on s.s.b. while on
cw. (same band); OK2PEW, VOIKE, W3ZQW,
KINOL, PY6APM, SVIDO, UQ2GCT, K2ANR,
KV4FZ, OH3NB/OHS, OK1AYY, OK1FCW,
OK1IMCW. v .

P. Barber (Co. Durham) gives a list of stations
who are transmitting slow scan television on 14MHz.
Frequency quoted is 14230kHz and callsigns’ heard
F3RT, F6AZO, F6BIG, F6BKB, F9IB,
G2BAR, G3LIV, I1PRQ, I3HDC, I8PSX, I8TMY,
JATFS, OD5HC, OZ4EDR, VE3FCN, W4LAS, W8BT.
Connections to the receiver from the slow scan
television monitor are made via the phone jack.
How about a resolution to look into s.s.t.v. this year?

Glyn Fisher (Rutland), HRO tuning 4—6MHz
m.o.s.f.e.t. converter, sends in a list of goodies
heard high up on 144MHz. The antenna is a Vee
dipole in the bedroom: DCI1EU, DKIIE, DL3TR,
F1BCD, F1CBH, F1CCP, F1CEC, GD2HDZ, GWSFTA/
P, ON4PB, ON5GF, PAOQC, PAOVV. Glyn wants to
know of any modern receiver which covers 4-6MH:z
continuous. At present he can only think of an HRO:
or Canadian 52 set—anyone any ideas? .
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VHF/FM DXING

by SIMON DAVID

NCOURAGING news from the BBC is that
E more than 99 per cent of the U.K. population
can receive v.h.f. broadcasts. Of these, two-
thirds are within the service areas of transmitters
carrying Radio 2, Radio 3 and Radio 4 stereo
programmes. This should provide considerable
encouragement for those not yet converted to f.m.
Tuner sensitivities these days are such that you
could get by temporarily with the proverbial “wet-
string” aerial if you are within good striking dis-
tance of the transmitter. One of the P.W. authors,
Roland Perry, has done this in his second floor
apartment room at Cambridge. Roland writes: “The
aerial is three feet of wire draped along my desk
and at one time or another I have heard BBC Radios
Solent, Oxford, London, Nottingham, Humberside,
Sheffield, as well as Capital Radio and LBC”. Radio
4 transmissions from as far away as Rowridge have
also been heard. His cascode f.e.t. preamp is
obviously largely responsible.

In Lisburn, Co. Antrim, Mr. R. Montgoniery
proudly received Radio 3 in stereo for the first time
on 91:3MHz. Interesting point here is that he uses
a vertlcally polarised J-Beam °‘H’ aerial. He also
receives stereo from Southern Ireland, Radio Telefis
Eirean and Radio Na Gaeltachta.

Talking of “wet-string” aerials I have tried some-
thing of this sort with a clip attached to my wall
shelving rack. Results some 40 miles North-West of
Wrotham were quite good and even produced some
surprises from commercial radio. I have been try-
ing out the new FM264T 6-element array from
Antiference. This is a combination of the well known
“Mushkiller” array with a “Trumatch” dipole. Con-
ditions were not favourable for DXing when first

The FM244T
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installed, but the mild spell in early December
lmproved matters considerably.

It is easily installed and when lined up in the
direction of South-East I have first-class reception
of all the Wrotham and Croydon transmissions plus
Radio Medway. Also pulled in were Lille 88-8MHz
and 98-1MHz, Rheims 98-7TMHz, although the ]atter
was not a very strong stable signal.

Reducing this array to 4-elements had a marked
effect on signal .strength and the weaker stations
tended to be almost impossible to get. On a more
sensitive receiver, no doubt a 4-element array would
be worthwhile. A photo of the 4-element FM244T
array is shown here. The important point about
the FM264T and FM244T is the uniform broad-band
impedance characteristic, with a claimed variance
of +0-5dB over 88 to 100MHz.

Incidentally the FM264T was fitted in the loft
about four feet above the joists. Of course, I have
a large loft which is essential, but better results
are obtainable when mounted outside on the chim-
ney stack. Incidentally, I found it very useful to
run two or three cables up to the loft; I can monitor
the receiver output while positioning the aerial. The
third (4-core) cable is for a rotator. I tend to prefer
loft installations for convenience and certainly to
avoid the unsightly clutter of outside installations
on top of the roof.

The Editor has told me that P.W. is giving a pair
of Datacards in the March issue, specially devoted
to f.m. reception. I shall certainly make sure I
don’t miss them.

MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY .

RIAN MURRAY (Edinburgh) has been trying
B the medium waves with his Astrad VEF204 10
transistor receiver using its internal ferrite rod
aerial. He reports hearing programmes in English
from the American Forces Network, Frankfurt on

. 872kHz; Radio Tirana, Albania 1394kHz at 2200hrs;

Radio Portugal 755kHz at 2310hrs; Trans World
Radio, Montecarlo 1466kHz at 2325hrs. Brian has also
logged the BBC local radio station at London on
145TkHz at 1740hrs.

Stephen Mason (Loughton, Essex) has an Ultra 8 -
transistor receiver which he -uses with a 7 metre
horizontal wire aerial located 10 metres above

_ground level. His log includes programmes in English

from Radio Sweden on 1178kHz; Radio Portugal
T65kHz; Milan, Italy 899kHz; Voice of America,
1196kHz; Radio Berlin International
1511kHz; Radio Tirana, Albania 1394kHz; and in
Spanish from Radio Espana de Madrid EAJ2 which
is a commercial station on 917kHz. Stephen has
received verifications (QSLs) from Sweden, Portugal,
Warsaw, Milan, Prague and the Voice of America,
for reception on the medium waves.

lan Gordon (Birmingham) has been busy again
with his Codar CR70A, aerial tuning unit and 25m
longwire antenna. He reports hearing the Radio
Peking relay in Albania on 1457kHz sign-on at
1730hrs with interference from BBC Radio Birming-
ham on the same frequency and Sud Radio, Andorra
in French on 818kHz. Ian reports that the IBA
(London) has been heard in Birmingham on 719kHz.

Several readers have asked if the writer would
include a log of his own MW DX giving details of the
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SINCLAIR

CAMBRIDGE
CALCULATOR onyz"s s o

Also available Sinclair Executive Calc £35 (£3-50)

JOSTY KITS

AN APOLOGY

We regret that we will not now be stocking these
kits and apologise both to the Josty Company
and to customers inconvenienced by our earlier
advertisements,

SINCLAIR EQUIPMENT

Z40 £4-25 (63p)  Project 605 £19-90 (£2°30)
Z60 £5-38 (74p)  Stereo 80 Pre~amp £9-53 (£1:05)
Q16 £5:90 (79p) Project 80 Tuner £8:95(£1-10)
PZ 5 £3-47 (57p) Project 80 Decoder £5-69 (77p)

6 £5-95 (99p) Project 80 AFU £5-38 (74p)
PZB £6-40 (84p) Trane for PZ8 £2-95 (50p)

SINCLAIR
SUPER iC12
6W rms power
with 44 page
booklet and
printed circuit
£2-10 (43p)

SWANLEY IC TOMORROW £2°60 (47p)
The world's most powerful IC amplifier. Similar
appearance to 1C12 but rated at 10W rms power.

FERRANTI ZN414 £1-20 (23p)
Fabulous TRF integrated circuit radio chip.

BATTERY
ELIMINATOR
BARGAIN

£3-60 (38p)

The most versatile
battery eliminator ever
offered. Switched out-
put of 3V, 4-5V, 6V,
7:5V, 9V and 12V at
500mA,

Other eliminators stocked

50 mA unless stated:

41V £1-50 (30p); 6V £1 -50 (30p); 9V £1-50 (309)
7z V cassette type £2-25 (30p); Double 45V + 43V
£2-50 (35p); Double 6V + 6V £2+50 (35p); Double
9V + 9V, £2-50 (35p); Switched model giving 6V,
73V and 9V at 400 mA £2+99 (50p).

IC RADIO CHIP TBAG®51 - £2-10 (32p)
The world's most advanced IC radio chip. Con-
tains RF_Amp, oscillator, mixer, IF Amps, wide
range AGC cnrcmtry and voltage stabilizer. With
data £2-10 (32p). Send §,A.E. far free leaflet.
A kit of reslstors, capacnors and IF filters is
available to go with the chip for £1-75 (29p).

S-DECS AND T-DECS
S-DECS £1-44 (25p)
T-DECS £2-88 (40p)
u-DEC A £3-18 (43p)
1-DEC £5-94 (71p)
16 dil IC carrlers

*20 (17p)

L]

DELUXE KIT FOR THE IC12

Includes ail parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1-55 (26p). Stereo
model with balance control £3-50 (46p).

1C12 POWER KIT

Supplies 28V 0-5 Amps £2-47 (50p)
LOUDSPEAKERS FOR THE IC12

5” 8 ohm £1-10 (27p). 5” x 8” 8 ohm £1-55 (37p).
PREAMPLIFIER KITS FOR THE IC12

Type 1 for magnetic pickpups, mics and tuners.
Mono model £1-30(24p). Stereo model £2-30 (34p).
Type 2 for ceramic or crystal pickups. Mono 60p
(17p). Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS

£11-95 (£1-50)
Eagle AA10 Quadraphonic Synthesizer. Com-
plete, self-contained matrix system in attractive
cabinet. Just feed ordinary 2 channel stereo into
it and connect outputs to 4 loudspeakers to
obtain the latest experience in sound. 35 watts
rms/channel.

SWANLEY ELECTRONICS

32 Goldsel Rd., Swanley, Kent

Please add the sum shown in brackets after the
prica to cover the cost of post and VAT. Official
credit orders from schools etc. welcome,

Mail order only. No callers, please.

A DEXTER

DIMMASWITC

ALLOWS COMPLETE

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “"simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-25QV, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.562 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.0,1Q;"

DEXTER & COMPANY

5 ULVER HOUSE AS SUPPLIED
19 KING STREET DU AvERAME
DEPARTMENTS, HOSPITALS,
c H ESTER C H1 ZAH LOCAL AUTHORITIES,

Tel: 0244-25883 €1e,

AUTOMATIC
WIRE STRIPPER

AS SUPPLIED TO
LEADING ELECTRONIC COMPANIES

INCL. PP & VAT

GRIPS AND STRIPS
WIRE
IN ONE OPERATION

IDEAL GIFT
ELECTROLINK

ULLSWATER CRESCENT
COULSDON CR3 2UG SURREY
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Take the IC plunge with ., .

Ambit

International

We are not just another component
retailer—but a complete semiconductor
service We can supply data and
applications information on a galaxy of
semiconductor devices. See our latest
datalogue for full information—also
our new range of radio IC pachkage
deals at attractive reductions

15p—no S.A.E. required

For those of you who alreadé/ have an AMBIT
datalogue, send us an A5 S.A,E. plus 10p—stating
the last numhered page in your datalogue—and
we will send you all the latest update releases.

AMBIT—the linear microcircuit specialists—

for Phase Locked Loops

NES61B  AM/FM coil-less radio receiver of IF
strip £3-19
AM/FM demodulator kits with mech-
anical filter—see October's PW

NESS2B  similar to the 561, but w.ihou( AM
facility. The VCO output is separately
available for synthesiser appllcaﬁ&?s‘s

NES65  High stability low frequency telemetry
di dulator and NBFM dulat
£2-55

567 A P.L.L. for accurate fone degoding
and NBFM reception (5-9)V working
27

555 Versatile timing |C—use as ‘one-shot’
or multi-vibrator £0-78

LS8038 A unique triangle/square/sine wave
function generator up to 1MHz—
complete signal generator in a chip.
A data sheet is included with each
device on request £2-71

for Audio
LM380  Simple, safe and versatile 2W RMS at
(14DIL) 12V 4W RMS at 18V Use only 3 external
components £1-30
for Radio
TBA651 IuV sensitivity AM/FM/SSB with RF
(16DIL)  mixer and IF * low external parts cg«im’t‘
TBA120 FM IF stnp and detector £1-00
(14DIL)

CA3080E FM IF system AFC-ABC-SQUELCH-
(16DIL) TUNING-METER OUTPUT—the very
best FMIC £1-95

=5 AM IF strip and detector £2-01
"MC1310P PLL. Stereo decoder IC, wlth fayout
spec '£2-85 each*

**(14DIL) FULL kit with P.C.B. £3 9g**

for TOKO Filters at 455KHz and 10-7MHz

Ceramic CFT455B 8KHz bandwidth £0-45
CFT455C 6KHz bandwidth £0-45
CFU455C 4-8KHz bandwidth  £0-50
CFS10-7 Wide bank FM (2 required

per set) £0-40 each
455KHz  MFH-T A 4, 5 or TKHz version
£1-35

Mechanical LPF2016 A stereo pilot tone filter for

Hi-Fi, recording, etc. Both
channels £2-2

Sub blies with all p
Board
455KHz deluxe IF system for NBFM with
TBA120A and ceramic filter
BUILT £5-00, KIT £3-00
1MHz Crystal Clock Outputs at decades from 1Hz
to 1MHz BUILT £7-10, KIT £5-00
(no( incl. xtal)
Plus several other units, for which we can now
supply a descriptive illustrated leaflet.
Plus LED displays, 250MHz decade counters,
voltage regulators, kits for tone coders, Ni Cads—
in fact everything to lead you through the micro-
circuit maze.

PW FERRET KIT
electronics only £9-50

ts and P.C.

Send to:
37A HIGH STREET, BRENTWOOD, ESSEX
CM14 4RH Tel: (0277) 216029

Terms: C.W.0. All Prices now EXCLUDE V.A.T.
—PLEASE ADD 10% V.A.T. to your order.
Handling 10p per order under £1.

FIRST CLASS POSTAGE on all items under 8oz,




equipment used. The main receiver is a Marconi Mer-
cury marine communications receiver which covers

15kHz to 4MHz while the standby is a BC946 Medium .

Wave Command receiver. Two aerials are in use—a
_standard MW loop antenna and a 90ft longwire at
20ft above the ground. The QTH is Southport in
Lancashire. Stations heard regularly in the evening
are Radio Na Gaeltachta Conamara, Eire on 539kHz;
Baghdad Iraq on 760kHz; Quazvin, Iran 841kHz;
Kermanshah, Iran 985kHz; Kuwait 1345kHz. The BBC
Eastern Mediterranean relay in Cyprus is now on
1322kHz and is heard relaying ,the BBC World
Service in English at 2305hrs. North American
reception has been good this winter with CJON St.
John’s, Newfoundland, on 930kHz and WNEW New
"York City 1130kHz conspicuous at 2330hrs. Others
heard before midnight are CBN St. John’s on 640kHz;
CHER Sydney, Nova Scotia 950kHz; WINS New York
City on 1010kHz; CBA Moncton New Brunswick on
1070kHz; Radio St. Pierre, St. Pierre et Miquelon

(near Newfoundland) in French on 1375kHz. Two
South Americans—ZYD®66 Rio de Janeiro 940kHz in
Portuguese and YVRS Radio Margarita, Venezuala
on 1020kHz have been logged frequently along with
PJA6 Radio Victoria which is located on the Dutch

“island of Aruba, near Venezuela and broadcasts

religious programmes in English on 925kHz at 2315hrs.
On the Longwaves Ankara, Turkey is now heard on
182kHz during the evening along with Azilal, Morocco
in Arabic on 209kHz and Tipaza, Algeria on 251kHz
in French.

Brian Richardson (Nottingham) asks about Whites
Radio Log which gives details of all North American
MW stations. This log used to appear in three parts
in consecutive issues of an American magazine but
it is no longer being published. Currently in the UK
there is the Guide to Broadcasting Stations by
Butterworth which is available in many bookshops. It
lists all MW stations in Europe and a number of the
more powerful ones in other parts of the world.

SHORT WAVE DX
by MALCOLM CONNAH

down to some serious liStening, and possibly
constructing as well.

This time of year is ideal for trying to catch some
of the stations which have eluded you in the past.
The only way to catch them is to concentrate all avail-
able efforts to the task. One suggestion would be to
make a list of all those stations which should be
audible on your equipment and then systematically
listen for them.

Radio New Zealand, for.instance, should soon be
audible again. Last year the frequencies were 9540
and 11780 and the time was 0800 GMT.

I wish you all the best with your listening and hope
to receive your logs in the near future.

Now that the festivities are over we can all get -

Readers’ Logs .

A very large number of logs have been received
this month and we start with a couple from our over-
seas readers. }

Bruce A. Laird of Greensborough in Victoria,
Australia has heard the -following stations:

9625 R. Canada International in English at 0900.
9675 Radio Japan in English at 1100.
9715 R. Nederland in English at 0800.
- 9745 HCIJB, Quito, Ecuador, English at 0800.
11775 Swiss B.C., in English from 0700 to 0930.
11875 Radio Japan, English from 0930 to 1030.
11890 FEBC, Philippines in English at 0930.
11940 R. Japan in Chinese and Vietnamese at 1000.
15235 R. Japan in English at 0930.

Steven Phillips of Durban in South Africa used his
Hamerstein Hi-Fi Stereo 30 receiver and 30 odd feet
of aerial wire to hear:

6160 R. Australia in English at 1500.
11730 R. Nederland via Madagascar at 1400.
11770 BBC, Ascension Is. relay at 1700.
11815 NHK, Japan in English at 1300.
15420 BBC, East Med. relay at 0400.
15840 R. Nederland in English at 1230.
21600 Deutsche Welle noted at 1200.

We return to the UK. for a log from Harold
Emblem of Mirfield in Yorkshire who has a Lafayette
HAS3 receiver and 18 metre long-wire antenna. This

combination was used to hear:

9545 R. Accra, Ghana from 2104.
11905 Austrian Radio at 1900.
19185 WINB, Red Lion, U.S.A. at 2115.
15410 United Nations Radio noted at 2200.
15440 WNYN, New York at 2100.
17855 United Nations Radio, Tangiers, 1830.
25790 RSA, South Africa noted at 1420.

Simon Auger of Cheshunt in Hertfordshire writes

—“After mourning for the injury to my transistor
superhet, T blew the dust off my homebrew 2 valve -
regen.; attached it to my 50 foot end-fed aerial and
an A.T.U. and accomphshed the followmg in four-
teen afternoons’:

4965 RSA, South Africa in English at 1330.
6070 Radio Sofia, Bulgaria at 1930.
9005 Voice of Iran, Tehran, English at 2000.
9630 Radio Sweden noted at 1230.
9760 R. Nacional d’Espana at 1900.
9912 AIR, Delhi in English at 2000.
11775 Radio Bucharest, Rumania at 1500.
15340 Radio Cairo noted at 1800.

K. Goldsworthy of Hounslow in Middlesex has a
Russion-made VEF204 receiver which, when con-’
nected to a 10 metre antenna, produced the following:

6025 R. Portugal in English at 2130.
7185 RSA, South Africa in English at 2000.
15185 Radio Finland in English at 1200.
17750 Havana, Cuba in English at 2130.
17820. R. Canada International, English at 2230..
17825 RSA, South Africa, English at 1600. .

Another point which is worthy of mention at this
time of year is the fact that the new edition of the
‘World Radio TV Handbook’ is due for publication.
This book contains details of all Broadcast stations
throughout the world. The entry for each station
shows a list of all frequencies used; a current pro-
gramme schedule; details of the Interval Signal; the
station announcement; the address of the statxon and |
its QSL policy.

The introduction includes general hints on short-
wave listening and the last section of the book is a
list, by frequency, of all the stations. This list is very
useful in identifying particular stations, espemally
when the frequency to which the: receiver is tuned
is accurately known.

All in all the handbook is an invaluable asset to
all serious DXer’s and I would recommend it to any-
one regarless of their level of experience.
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- S-T’'s Peutrodyne

N our August 1972 Going Back we gave an all-
I too-brief account of some of the contributions
made to the art of wireless in the early days by
John Scott-Taggart. We mentioned, among other mat-
ters, that he had sold many patents to the big wire-
less manufacturing companies including one to the
Hazeltine Gorporation (USA). Our attention has been
drawn to an article published in the July 31st, 1926
issue of “Wireless” wherein much is made of the
fact that the Neutrodyne (neutralising) circuit was
patented by S.T. on January 2nd 1923 while the date
for a practically identical patent by Professor Hazel-
- tine in the USA was April 5th, 1923, some three
months later.
~ “Wireless” sported headhnes such as “Who in-
vented the Neutrodyne?”, “We should in England
call it the Scott-Taggart Neutrodyne” and “New facts
about a great invention”. We only wish that we could
be allowed to reproduce the three pages that “Wire-
less” published on this most interesting story if only
to ensure that present day readers of PW are made
aware that the British habit of throwing away
potential moneymaking inventions is no recent
. acquisition! 'Remember the Hovertr‘am among
others?

To further quote Wireless “The utmost interest is
being shown in the whole question of the Neutrodyne
circuit. Although such circuits have from time to
"time been incorporated in various receivers, the
extraordinary success of the “Elstree Six” has
persuaded the wireless public that for selectivity,
range, signal strength and -non-radiation the
Neutrodyne stands supreme . . . Although in America
the manufacturers and public immediately appre-

WHO INVENTED THE NEUTRODYNE ?

“We should in England call it
the Scott-Taggart Neutrodyne”

—Professor Hazeltine

NEW FACTS ABOUT A GREAT INVENTION

How it Came to be Sold to America

Headlines from “Wireless"” of July 31st, 1926 exposing the story
behind the invention of the Neutrodyne
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ciated the merits of the Neutrodyne, yet neither have
hitherto fully done so in Great Britain. The wide
publicity and dozens of demonstrations of the
“Elstree Six” have, after three and a half years,
made the Neutradyne ‘catch on’”.

Professor Hazeltine himself statéed that he did not
contemplate a wireless receiver, his idea being to
use neutralising in land-line telephony Only later’
did he develop the principle in wireless sets, At a
luncheon at the Savoy Hotel, in front of over one
hundred guests, Professor Hazeltine paid generous.
tribute to the work of Scott-Taggart and discussing
the invention said “I had done some work along those
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Three of the actual circuits included in Patent 217971 of January 2nd,
1923, in the name of Scott-Taggart.



_ lines generally and the result was the receiver
known as the Neutrodyne. Similar work was being
" done by Mr. Scott-Taggart and I feel that while we
in America call it the Hazeltine Neutrodyne we
should in England call it the Scott-Taggart Neutro-
dyne”.

S.T’s patent had been published in .detail in
Wireless Weekly in June 1923, and although British
industry was fully aware of the inventor’s claims
not a single firm approached S.T. As Wireless noted
“this was not to be wondered at; ac recently ag a
year ago probably the largest manufacturer of
broadcast receivers declared publicly ‘that the
Neutrodyne was dying out in America and that it
could never become popular in this country”. After
this turn down by the trade here the S.T. patent
was bought by the Hazeltine Corporation although
S.T. himself was unaware, at the time, of the identity
of the purchasers since the arrangements were made
through agents.

The ironical position developed in which a first
class British patent had been sold to America who
exported sets to us here which were licensed under
the S.T. patent. The Hazeltine Corporation sold
licence rights on the patent to no less than fourteen
leading manufacturers in the USA. From Wireless
again . . . “The value of the invention was appreciated
from the first by the Americans and their enterprise
is in striking contrast.to our own . . . the Neutrodyne
receiver in America has been a colossal success. No
other invention has had such an extraordinary vogue.
Up to date (1926) £7,000,000 worth of licensed
Neutrodyne receivers have heen sold. Professor
Hazeltine and his associates draw patent licence fees
to the extent of £120,000 per annum! »

7O SPARK .

Electronic
Ignition Kit

“Kit comprises EVERYTHING -
Case. cables, coil connectors, )
'SIIICUD. grease, _j;,ﬁ{/y_.
8 page instruction leaflet.
Fascindting to build. Fantastic improvement to your car's
performance. Complete Capacitiver Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built. ]
e Sustained peak performance. e Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. o Longer battery life. o Contact breaker
burn eliminated. e Purer exhaust gas emission.
A new development from the manufacturers of Gunton ignition. Price: £8.35 inc.
V.AT. and postage. (12 voit only. State Pos. or Neg. earth). Ready built unit also
available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS

ORDER NOW-—sznd P.Q./Cheque direct to: )
ELECTRONICS DESIGN ASSOCIATES, pepT.PwW2
82 Bath St., Walsall WS1 3DE. Phone: 33652

ULTRASONIC REMOTE CONTROLLER—
continued from page 966

OPERATION AND APPLICATIONS

The prototype system operates at a range of 60
to 80 feet. Bearing in mind the medium of transmis.
sion, the best results are obtained under ‘line of
sight’ operation. Ultrasonics behave in a similar
fashion to light as far as propagation is concerned,
so this means that ultrasonics will be reflected when
they strike a hard curface. The prototype gystem was
surprisingly omnidirectional under most conditions,
and the user will soon acquaint himself with the
possibilities and limitations of ultrasonic command.

The board is fitted into case with the two bolts on the switch unit.
The 9V battery fits into the space at the bottom of the case.

Applications are numerous and one that imme-
diately springs to mind is switching lights on and off.
This may sound a little mundane to many readers,
but how often have you fallen over the garden fork
when fumbling about for the garage light switch?
With the same transmitter in your pocket, you can
turn on entrance lights when you drive in at night,
and turn on the radio for the news. :

One application of the carrier-only system, that
has not been investigated at length in this article, is
that of burglar alarms. One American firm now
produces a level sensing IC and tone alarm, that will
be set off if any one of four inputs indicates a
change of state of 25% or so. The change of state
can be brought about by interference with the ultra-
sonic carrier, breaking of light beams etc. | B
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DODGY FOOD TESTER

VERYonce in a while one reads
or hears of a major scare

over tinned foods. It's all the fault
- of those grotty little bacteria and
the technical name is Botulism.
The ‘“normal” way in which
tinned food is tested is to grow
a culture and then to turn this
over to highly skilled personnel
for microscopic analysis. Trouble
is that all this culture growing and
analysing takes a lot of time and
skill.

This is where the “Bactometer”
comes into its own. At present it
is undergoing various tests, but
the great advantages claimed are
that the equipment will make the
‘necessary results available in
less than an hour, and it doesn't
need skilled people to operate
it—it's automatic.

How does the Bactometer
work? Basically, it is a very
sophisticated bridge which

measures impedance.’ The test
material is prepared in a liquid
culture and a “‘reference” is made
using a medium which is sterile.
By putting these two separate
cultures into a favourable growing
environment the impedance of
each is plotted. If there is no
growth in the test sample, then
the impedance will not differ
greatly. However, if growth does
take place, indicating contamina-
tion, then the impedance drops
giving a positive sign. It would
appear that bacteria have no
resistance to the advance of
science! Incidentally, once the
samples have been put into the
Bactometer, the entire process
from that point on is automatic
and thus no skill is required to
operate the equipment. A chart
recorder plots the impedances
giving a written printout proof.
Perhaps a monitary Bactometer
could be-devised for bank man-
' agers to detect overdrafts?

JAP REPORT

A piece of information which

surprised me was that the
Japanese home colour television
market is approaching saturation
point. Apparently some 80% of
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Japanese -households now have
colour television and manu-
facturers are talking about a
push to get people thinking about
a second set! The scene is an
interesting one. Originally, the
Japanese manufacturers con-
sidered that the smaller colour
set was the trend for Japan. Now,
Aiwa, a Japanese Company, are
to import large screen (24-26in).
American models. This  has
caused quite a stir. :

On the Japanese market itself,
the accent is now on power
saving and this has been under-
lined with the recent energy
availability problems which have
become almost international.
Meanwhile, Philips, the European-
based Dutch giant, have a 26in.
colour tube which heats to
emmission in only five seconds
and yet uses 209 less power than
earlier designs. The Japanese
finding was that people like to
switch on the set and see results
almost immediately. The public
has been weaned to this by the
use of solid state.

VIDEO SYSTEMS

Video recording systems have
been in the news, and still are.
One favourite method is to record
the video signal using a laser
beam. On playback, another small
laser is used to detect the signal.
This approach has been proposed
for other markets too, such as
mass memories, audio-visual and
industrial control. Now, just as
everyone is getting used to the

"idea, a Company has come up

with a video playback system
which uses the humble 25W
light bulb. The bulb needs only
about £30 of standard parts to
form the basis of the playback
system or video record player.

A laser is used to make the
video disc by “printing,’ a series
of dots whose individual dia-
meters and  densities vary
according to the amplitude of
the signal being recorded. Some
60 minutes of playing time is
provided, the analogue signal
being compacted by some 6:1.
The train of dots form a spiral
which roughly follows the path

ON RECENT DEVELOPMENTS

that a groove would take in an
ordinary audio record.

Playback is achieved on a—
wait for it—transparent turntable.

"The 25W light bulb is located

beneath the turntable so that it's
light shines through both turn-
table -and record. The light is
detected by three light sensors or
photodiodes. Two. of these are
responsible for tracking and
keeping the lens system in line
with the train of dots spiral. The
third sensor detects the variations
in diameter/density of the dots
and this is converted into an
amplitude modulated signal. This
is mixed with a very small r.f.
signal and the resultant a.m.
carrier is then fed directly to the
aerial terminal of a standard
television receiver. Initial experi-
ments have shown that the system
should be suitable for digital,
audio and analogue recordings.

Please note, the system is
experimental and will not be on
the market for some time. This
column describes state of the art
things, and this is one of them.

BOOM TIME

The last year has been a ire-
mendous boom time for the
electronics industry. So much-so
that materials are running out
and suppliers just cannot keep
pace with the demands of
industry. This means that com-
ponents are becoming scarcer.
It is not unusual to find a supplier
quoting a 72-week delivery. Couple
this with the oil problem and it
looks more serious. Plastics are
tied in with oil. Although plastic
packaged semiconductors are
cheaper than ceramic ones, could
it be the other way round soon?
One thing is easily possible—the
price of semiconductors and
particularly i.cs may rise soon.
It could be the old story of supply
and demand, perhaps even a
black market. Psst, wanna a buy
an OC71 guv?
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NEW EDU-K

v 4 Tmn_niMur Earpiose Tadie.
Y Signal Tracer.

*
% Signal Injector, Radio M

s Transistor Testey NPN-PYP. Radjo.

Total Building Costs

£7°25 i

'U\Tl“‘t\"
.o, VAT Tup)

%+ Transister Push Pull
Amplitier.

@ Mica Baseboard @ 3 12
Tuning Condenser ® 3 Knobs ¢ Ready W

yurds of wirce 1 Yard of sigeving ¢tc, @ Parts Price

Completely Solderless Electronic Construction Kit
Build these projects without soldering iron or solder

4 & Transistor Push Pull
Amplition,

7 Transictor Londspeakey

% 5 Transistor Short Wae

Y Eleetronie
K Eleetronic Nojse digneTatu

T MAJOR

* Batteryiess Crystal Kadiv,
% One Transistor Radio.

¥ 2 Transistor Regeneratiye
Radio.

* 37T Imthor Regenerative

Rad

W/LW.

Metronorge.

* Audible Continnity Tester.
 Semsitite PrecAnplitiee.

Components Include: 24 Resistors @ 21 Cupacitors @ 10 Transistors @ 3% loud~peaku0 Earpiece
-way connectors @ 2 Yolumu wmrnh

2 Slider Switche: ® 1
Coils @ Ferrite Rod @ 6}
L lhl and Plans 50p. (Free with parts).

ound M

P & P EIRS)

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nitie Transistors, % Tuneable watebands ay Roaey Top
Built in ferrite rod aerial for MW/LW.  Retractable
chromesplated telescopic aetial for VHEF aml SW. Push
DUl Garput using 360 0 W fransistors. » ”‘ru.n\iﬂlur* ana
N ladey, taning Leaiai o WL VIR 1, Separate
eotl for airerat., er, v uhllue U\ 1OFF
ard wany echange controls. ctive all white ease with
red prifle and earrying strap. Size 927 o 77 o« vy
approx. Parts Priee List and Plans 30p (Free with parts).

Total - P P& Inv Hp
o (Overseas
Building £6 PP e

Costs (+ 109, VAT 60p)

POCKET
FIVE

3 Tanable waveban
LW, and Traw
7 stages, § transistors and

s LW

2 diodes,  supersensitive 548

ferrite rod aerial, moving coil Total Building Costs
loudspeaker, attractive black PP&
and wold case. Size 547 x 137 - £2 2 Tns,
347 approx. Plans and Partu 28p.

Price List 13p (Free with parts). (= 1o, VAT 22p)
(Overseus P & P £1-23)

| TRANSONA
FIVE

Wavebands, transistors and
~peaker as Pocket Five.
Larger Case with Red
Speaker Grille and Tuning

Total Building Costs Dial. Plans and  Parts
£2 . 5 PP & Ins. Price List 15p (Free with
26p parts).

{+109 VAT 25p)

(Overseas P & P £1-25)

d

y

NEW

Everyday
Series

Build this
exeiting New
seriey of designs

EV.5. 5

Transistors and 2 diodes. MW/LW. Powered
v. Ferrite rod acrial, tuning condenser.
and loudspe: k . Attragtive case with
red speaker wrille. Size 87 < .23 approx.

Parts Price List and Plans t);n Free with parts.

Motal PP & Ins 80p
Bmldinu £2 73 Lo 100, VAT 07p)
(Ovorwne P & P ehin
EV.8. Case and laoks as above. B Transistors and 3
tiodes. Powered hy @ volt battery, Ferrite: rod acrial, §
37 Ioudspeaker, et. MW/LW coverage. Push Pull out-

put. Parts Price List and Plans 15p. Free with parts,

Total PP & Ins Sop
Bm]dmg ~ 100, VAT 36y
1(lterwm Py p ey
E.V.7. aud looks as abuve, 7 Pransistors and 8
o wavebands. MW/LW, Trawler Band, SW1.

» powered by 9 volt battery, Push Pull vutpur,
opic aerial for short waves. 37 Lomlspeaker.

l‘.irh Price List and Eaxy Build Plans 20p. Free with
AN, Overseas P & P 2105

Total P P& Ins 3ip
Building £4'0 Overseas P & P £1°85
Costs (+ 10v, VAT Jop)

ROAMER EIGHT
Mk |

NOW WITH VAEIABLE
TONE CONTROL

7 Tunable Wavebands: MWi.
MW2, LW, 8WI1, SW2, $W3
and Trawler Band. Built in
‘Ferrite Roil Aerial for MW and
LW. Retractable chrome vlated Telescopic aerial tur
Short Waves. Push pull output using 600mW transistors,
Car aerial and Tape record sockets. Belectivity switch,
8 transistors plus 3 diodes, Latest 4”2 watt ferrite magnet
Ioudspeaker. Air spaced ganged tuning condenser. Vi olume/
onjoff, tuning, wave change and tone vontrols. Attractive
case in rich chestnut shade with gold blocking. Size 9 < 7 x
4in. approx. Fasy to follow instructions and diagrams.
Parts price list and plans 25p (FREE with varts).

Total building costs £6 98 PP & Ius. 47p

Overseas P & P £1-85) [Eam UL \‘ AT

TRANS EI GHT 8 TRANSISTORS and 8 DIODES'

MW, LW, SWI, SW2, SW3 and Trawler Band.
Sensitive ferrite rod aerial for M W_ and L.W. Telescopic aerial for Short
s plus 3 diodes. Attractive

Total building costs

6 Tunable Wavebands:

Waves. 3in. R i 1 type t
case in black with red grille. dial and
black knobs with polished metal inserts.
Size 9 < 5} x 2}in. approx. Push pull
output, Bauery economiser switch for
extended battery life. Ample power to
drive a larger speaker. Parts price list
and plans 25p (FREE with parts).

£44

(+ 10% VAT 4dp)
(Overseas P & P £1-25)

PP & Ins. 33p

 ROAMER SIX

black knobs with polished motalinserts,  Total P P & Ins. 31p Name ...
Size 9 x 51 x 23in, approx. Plans and  building £3 98 (Overseas
parts price lise 25p (FREE with parts).  costs P & P £1-85)

(+ 10°, VAT 39p)

CASE AND LOOKS AS TRANS-EIGHT

6 Tunable Wavebands: MW, LW, 8W1, SW2,
Trawler band plus an extra Medium waveband for easier tuning of Lutembourg,
et.. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker”
8 stages—6 transistors and 2 diodes. Attractive black case with red grille, dial and

To RADIO EXCHANG|
Tel. : 0234 52367.

AddreSs

ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Trangistors. Latest 4

2 watt Ferrite Magnet
Loudspeakers.

9 Tunable Wavebands,
MWi, mwe, Lw, sSWi.

an
Stations also Aircrait Band.
Latest 4" 2 watt ferrite magnet loudspeaker.
Built in Ferrity Rod Agrial tor MW/LW. Retractuble,
ehrome plated 7 section Telescopic Aer| xa‘, h«m be angled
and rotated for peak short wave and VHF | ~tr\niuf, Push
Puil vutput using 600w Trausistors. Car Aerial and
Mupe Record Bockets. 10 Fransistors pius 3 Diovdes,
Ganged Tuning Condenser with VHE section. Separaty
coil for Ajrcraft Band. Volume onjoff. Wave Change and
tone Controls. Attractive Case in plack with silver block-
ing. Bize 47 « 77 <« 47, Easy to follow instructions and
diagramns. Parts price list aud plans 80p (FREE with

parts}.
£8-50

Total building costs:
(7 10% VAT zdp)

(Ovarauns P & P glug,;
11 ED“.
KiT*

Build Radios,
Amplifiara, ste.,
trom easy stage
diagrams.

rra
ns. bp

Five units
including master unit
to construct.

Components include:

Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
Fine Tone 3” Moving Coil Speaker: Terminal Strip: Ferrite
Rod Aerial: 2 Plugs and Sockets: Battery Clips: 4 Tag
Boards: 10 Transgistors: 4 Diodes: Resistors: Capacitors:
Three 3” Knobs. Units once constructed are detachable
from Master Unit, enabling them to be stored for future
use, Ideal for Schools, Educational Authorities and all
those interested in radio construction.

Parts price list and plans 25p (FREE with parts).

Total building ‘ PP & Ins. 33p
oo £5°50

(Overseas P & P £1-85)
~
Cio 108 VAT 55

RADIO EXCHANGE LT

% Callers side entrance “‘Lavells” shop.
“* Open 10 2.30 -4.30, Mon.-Fri. 9-12 Sat.

HE
E CO., 6la HIGH STREET, BEDFORD, MK40 ISA gy

Reg. No. 788372.
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri. 120/240 V Sec. 120/240 V Centre Tapped and Screened
Ref. VA Weight Size cm. &P
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No. (Watts),
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CASED AUTO TRANSFORMERS
115V 500W enclosed transformer, with mains lead and two |15V
outlet sockets, £9°49, P & P 67p. 20 Watt version £2-02 P & P27p-

TRANSFORMERS
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1A, 1A
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1A, IA 8-9x7-7x7-7  0-15-27, 0-15-27 2-86

PLEASE ADD 109, FOR V.A.T.
INCLUDING P. & P.

BARRIE electronics
“3,THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS | ALDGATE & LIVERPOOL ST

ALL PRICES INCLUDE V.A.

™

SPEAKER BARGAINS
EMI 13” x 8”7 3, 8 or 15 ohm
Plain .. .o . s
With Co-Axial Tweeter ..
Twin Tweeter =, ..
Type 350 8 ohm, 20 wa
” 8 ohm, 10 watt
8" 8 ohm, 10 watt
12" 8 ohm, 20 watt
8” x 5” C/Mag. 5 watt
8” x 5” Dualcone
8§ ohm, 10 watt
GOODMANS 61” 8 ohm
Dualcone .. o 1-80

B Soepenny
BEHISHBS

-
@

ELAC 8~ 8ohm Dualcone ..
FANE 77 x 4” 3 or 8 ohm ..
8” Dualcone 8 ohm..
CELESTION 8” 15 ohm ..
ADASTRA 10” 8 or 158 ohm,
10 watt e 5. o2
BAKER GROUP 25 12”7 8 or
15 ohm, 25 watt .. B
P. & P. .
57 8 ohm, 5 watt C/Mag. ..
24" 8 ohm or 84 ohm oo
P.&P. ..

..
TWEETER & CROSSOVER
EMI 3%” 3 or 8 ohm C/Mag .. 1-00
Cone Tweeter 8 or 15 ohm,

10 watt of . .. 1-90
Cone Tweeter 8 ohm, 3 watt 1-00
Horn Tweeter 8 ohm, 20 watt 3-50

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN28 (8 ohm), CN216 (16

ohm) . 3
P. & P.

KIT FORM CABINETS TEAK VENEER

12 x 12 x 6 with 8”7 8” x 5” or
6%” and 3" cut out.. .
17 x 10 x 9 with 8” or 13” x 8”
cutout R Y "

18 x 11 x 8 with 13” x 8” cutout
for EMI 350 .. £ . 4
P. & P. ea.

MICROPHONES

CM20 Crystal Hand .. o

EM78 Planet stick metal,
switeh erystal 2, e

DM160 Dynamic uni-dir, ball
metal .. .. . .o

UD130 50K/600 ohm, uni-dir

ball me-al 4-50

« TW206 .. = .o .. 5
CONDENSER MIKE 600 ohm,

uni-dir - e

Cassette Stick Mike with R.
Control onfoff switch

(2-5 & 3:5mm J/Ply) a
P. & P.

SOLDERING IRONS
ANTEX CN240 15 watt .. 160

SK1Kit(13 wattiren
2 spare Bib etc.).. 2-65

X256 25 watt (low
leakage) . .

P. & P.

CARTRIDGES 3
ACOS GP91/2SC or GP91/3SC
Stereo comp. . 1
GPAa3/1 Stereo crys...
GPY4/1 Stereo crys...
GP95/1 o5 .
GP96/1 .
GP101 -15
SONOTONE

STHAC Stereo cer. diam. "1-80

19-Tl Stereo crystal .e

* BSR SC5M Stereo ceramic
SX5H  Stereo crystal ..
SX5M 'Stereo crystal ..

X5H Mono/stereo ' ..

X5M _ Mono/stereo ..
GOLDRING G800 G850 £3-85
'YLI for above cartridges
Sapphire -35 D. Diamond 1:25
GOLDRING G800 G850 1-95
P. & P. -05

n'.“.‘?'."?‘. o
gunesnelss

BATTERY ELIMINATORS
240v input 6, 7-5 or'9 300mA 2-20
12v d.c. input (fits in car

lighter socket) 6, 7-5 or 9
d.c. output at 300mA ..
P. & P.

TAPES Stnd, LP. DP
5” 45p 55p T0p
53" 55p 65p 95p

Stnd. LP D
rid 65p P 110p
P. & P. 1-3, 9p ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 6-10

L 11-20
35p Bp
45p 43p
55p 52p

- Cassette Head Cleaner 35p
P. & P. 1-5, 3p ea. 6-10, 15p lot.
11-20, Post Free.

PLASTIC LIBRARY CASES
For 5” Reels .. . .. 18
Reels ..
7”7 Reels ..

- N
CASSETTE CASES .. 10p
P. & P. 1-3, 5p ea. 4 or more, 20p

BIB ACCESSORIES
Tape Editing Kit Ref. 23
Recording Tape

Splicer .. Ref.20
Cassette Tape,

editing .. Ref.24 1
Cassette Salvage Kit Ref, 29 P
12's Cassette Case Ref, 34 £1-
Stylus Balance Ref. 32A 1-15
Spirit Lever ..  Ref. 46 -50
Hi-Fi Stereo Test Cassette 1-90
Groove-Kleen Record Cleaner 1:80

P. & P. 10

S ———
SPECIAL OFFER
BUSH Stereo  System_ with
indep. Vol., Bass & Treble
controls on each Speaker for
optimum reprod. Using Gar-
rard 2025TC Auto Change
Deck in_deluxe teak plinth and
cover. Today's Value £49-50,
OUR PRICE £27-50 + £1:50
P. & P. 12 months Guarantee

by Maker.
THIS IS A BARGAIN NOT
TO BE MISSED !

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED. ’

Riversdale Electronics

Mail Order Department
P.O.Box 470, Manchester M60 4 BU.




LEARNING BY PRACTICAL PROJECT STEPS

M.J. HUGHES M.A

' PART 5—EMITTER FOLLOWER

is simply to take small voltages and turn them
(somehow) into high voltages but this is by no
means the end of the story. )

Apart from voltage amplifiers we often come
across circuils that fulfil some role of amplification
that is not always so obvious or, for that matter,
easily measurable, To name a few; we have current
amplifiers, power amplificrs, impedance converters
(sometimes called buffer stages),inverters and opera-
tional amplifiers. The transistor can give us all these
options in different forms of circuit and we shall
explore some of these obvious and not-so-obvious
applications.

- The transistor is basically a current sensitive de-
vice so it would not be unreasonable to look, firstly,

>

IT is natural to think that the role of an amplifier

+9V
VR1
Tr
5k
(Time BC108
M1
60-100mA
" ov

Fig. 29. The emitter current measured is proportional to the base
current through R1. The latter is set by VR1.

+9V

oV

Fig. 30. The transistor draws only the amount of base current necessary
to make the potential at B rise to that of A (less the Vbe of the
transistor).

at its role as a current amplifier. The circuit we shall
consider ic the emitier follower (briefly mentioned
in a previous part). The name current amplifier im-
plies that we require a circuit that needs only a very
small input current generated by a given voltage to .
give a larger current in an oulput circuit with more
or less the same sort of voltage swings. If we say that
the input and output voltage swings are about the
game but impoge the condition that the input current
is small, it immediately means that the resistances
involved in the input circuitry are greater than those -
we are likely to see in the output (which has larger
current variations for the same voltage changes).
Fig. 29 is a test circuit that will demonstrate what
we mean.

VRI1 is used simply to provide a source of variable

+9V-

Note' when Fig. 30 circuit is used
remove R1 and transfer
meter leads to positions
shown dotted, also,add R2

M1 (shown dotted).

(mA for Fig.29
MA for Fig.30)
Fig. 31. Layout for Figs. ~29 and 30.
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voltage that is used to drive base current into Trl. If
you assume the internal resistance of the testmeter
(set to current) is zero it is a simple calculation to"
work out the base current supplied.

The maximum will be when VRI is set to the top
of its track (+9V as a source). The base current is

9 —Vbe 84
therefore m = ITO mA = 0-084mA.

The current you will measure in the emitter circuit
will be as high as 30mA for this setting of VRI1. -The
increase in current flow is up by a factor of about
300. One could, in fact, have calculated the emitter
current from the current gain of the transistor (hgg):

collector ‘current = hy; X base current

emitter current = collector current +base current
. Ie=(hgg XIb)+1Ib

In other words Te=1Ib X (hpe+1)

Because the hyy for a BC108 is approximately 200
to 300 one can see that the emitter current we
measure is about two to three hundred times the
base current. An immediate problem that springs out
from this calculation is that you can only calculate
the result if you know a precise value for hgg but
this varies a lot from one transistor to another—even
though they may have the same type number. Thus
the precise currents you measure in the emitter cir-
cuit' will be dependent on the particular transistor
you are using. Later you will see that steps have to
be taken in many circuits to compensate for hypg
variations from one transistor to another. It is clear, .
then, that we can get an amplification of current by
using a transistor and if you vary VR1 you should
see that to all intents and purposes the emitter cur-
rent is direcly proportional to the base current
supplied. :

We can now carry out a variation on the samo
theme by using the circuit of Fig. 30. At first glance
you might think that the base current will be very
much greater than 60#A because all that seems to be
limiting the base current is R2 in the emitter circuit.
Firstly try it out and you should find that by adjust-
ing VR1 the measured base current goes from zero
up to a maximum of about 30 to 60xA (depending on
your own particular transistor). When VR1 is set
to maximum it is tempting to think that the base
current is approximately 9V divided by the 1,000Q
of the emitter resistor (about 9mA). If you make this
guess you are overlooking the fact that as soon as
you start to apply base current into Trl we will cause
emitter current to flow in R2 and this causes a volt-
age drop across it. The voltage at B will rise. The

+9V
VR1
5k .
(lin)
M1
0V
@ ov

Fig. 32. At all settings of the slider the potential difference between
A and B is about 600mV showing that B “follows" A.
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base current is thus controlled by the new potential
difference between points A and B (NOT between
point A and ground!). ) .

You can see the voltage at point B’ rising by
switching the meter to volts (meanwhile connecting
point A directly to the base of the transistor, Fig. 32).
Notice that there is very little difference between the
voltages set at A and those that are given at B.
The difference is basically 600mV which is the for-
ward base emitter voltage drop. Return to Fig. 30 and
change R2 for a 10kQ resistor. You will see that the
base current drawn by the transistor reduces by a
factor of ten. Reduce R2 to 100Q and the base cur-
rent increases by about a factor of ten from its.
original value. The transistor thus gives an output
voltage that follows the input voltage and the “fol-
lowing” effect forces the transistor to draw only

- sufficient base current to make the voltage at B

approach that at A.
The input current is self limiting and makes the
transistor look as if it has a very high base resist-

. ance. We say it presents a high input resistance to

the voltage source and the output is more or less the
same voltage as the source but the emitter current is
very much greater than the input current. -

Touch sensitive switch

Another way of looking at this circuit is to con-

- sider a limited current coming from a voltage source

—Fig. 33—as one might find with a touch sensitive
switch where the very small current flowing through
the. fingers is needed to cause a higher current in
another circuit. Bridging the two contacts with the
fingers causes base' current to flow and the emitter
voltage rises towards the voltage of the source
(+9V). Depending on how good the skin contact
is and how good a conductor you are you may pass
sufficient base.current to make point B rise to +9V.

+9v

Fig. 33. The small current flowing through the fingers generales
emitter current and this is shown as a potential difference across R?2.

We have selected a value for R2 so that you may not
be able to produce a low enough skin resistance to
pass sufficient base current and hence the voltage at
B may not follow the base exactly and the voltage
you measure will vary depending on how hard you
press the contacts with your fingers. To make the
voltage at B go to +9V with ease you must reduce
the base current requirement and this is dome by
reducing the amount of emitter current needed to
make point B follow the input. This is done by in-
creasing the value of R2 to 10k0.

A more precise way of obtaining an output voltage
at the emitter of Trl proportional to the body’s
resistance is to make sure that the emitter current,



to be controlled, is not limited by the hpp of the
transistor. You can then use a circuit that relies on
the potential divide effect of the body resistance and
R1 (Fig.34) to give a potential at the base of Trl that
is reflected in the potential at its emitter (less only
the base emitter drop). The current available in the
collector/emitter circuit of the transistor is still
many times greater than the current flowing through
the body and can be used as a signal into other
circuits. Fig. 36 is such a circuit. When the contacts
are bridged with the fingers a small current flows
into the base of Trl; this produces a higher current
in the collector/emitter circuit of Trl some, of which,

+9V
Touch J
WIMES sy
M1
10v
Cros®) ov

Fig. 34. The potential at A is set by the polential divide of R1 with skin
resistance and this is reflected by the potential measured at B in the
lower resistance emitter circuit.

Fig. 35. Layout for Fig. 33. To carry out experiment in Fig. 34 change
R2 to 10k and insert R1.

Touch wires

Fig. 37. Layout for Fig. 36.

passes into the base circuit of Tr2 where it is fur-
ther amplified to provide base drive to the inverter
Tr3 which needs quite a high base current to turn
on the lamp. Bridging the contacts turns on the
lamp. If you think about it R2 serves no useful pur-
pose—on the contrary it wastes useful emitter cur-
rent of Trl which could be used as base current for
Tr2; thus 1t can be removed and the circuit still
works. The combination of one emitter follower
feeding into another emitter follower is often seen
when a circuit requires a very high input resistance
and the combination is called a super alpha pair.

Super alpha pair

The maximum current you can control in the emit-
ter circuit is given by the base current multiplied
by the hgg for the transistor. Thus the current gain
of a typical single stage using a BC108 is about 200
to 300. For a super alpha pair the-gain would be
200 % 200 =40,000. In our circuit of Fig. 36 the base
current required by Tr3 to turn on the lamp is about
0-2mA. We thus need only one fortythousandth of
this as base current into the first stage i.e. about
0-005+A., In reality more than this has to flow through
the skin because we have the 470kQ of Rl shunting
the base of Trl to ground. It is possible to remove
R1 and the circuit will become even more sensitive
—the only problem is that it may become too sensi-
tive and trigger by capacitively coupled pick up by
Trl’s base. In theory R3 could be omitted but this is
unwise; it is there to protect the base emitter junc-
tion of Tr3 from too high a current.

The emitter follower principle is often used as the
active element in voltage regulators where a variable
voltage output is needed from a power supply at
quite high currents.

+9V
Touch ———r LP1
WIrES ey 6V
0-04A
Tr3
BC108
@B ov

Fig. 36. A touch sensitive light switch. In practice R2 can be omitted
as can R1 but removal of the latter might make the circuit over sensi-
tive. R3 should not be omitted.




+9QV to +12V

Fig. 38. Simple voltage adjustment to control the speed of low voltage

d.c. molors. D1 is included to prevent high reverse voltages from the

brushes damaging the ltransistor, The oufpyt is not short circuit
protected.

2N3055 °

——— +9 to H12V

Fig. 39. Layout for Fig. 38. The short leads on Tr2 should be extended
fo connect to the T-Dec and the collector connection made via a
solder tag bolted to Tr2.

Output to motor

It is expensive to use a high power potentiometer
but a small potentiometer and a power transistor
will do the job very nicely. Provided the output cur-
rent does not exceed the rating of the transistor and
is less than the Ib hpg product the output voltage of
Fig. 38 will be approximately equal to the potential
set at the wiper of the potentiometer (less the tran-
sistors forward voltage drops). With the power tran-

+12v

From car
battery
ov
O
+78v OV
To cassette
recorder

Fig. 40. A simple voltage dropper and regulator for running a cassette
recorder from a car battery. Not short circuit protected.
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BL. output

Fig. 41, Layout fo} Fig. 40.

sistor shown the circnit would act as a crude speed
controller for small model motors. The wiper of the
potentiometer provides the reference voltage. This
could be generated by means of a zener diode and
thus a stabilised power supply could be made to run,
say, a Cassette tape recorder from a 12V car battery
(Fig. 40). C1 is included to suppress ignition noise.

Next month—more amplifiers




Introducing the new

LASKYS

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

Following the successful merger in 1972 of .

LASKYS RADIO LTD. & G.W.SMITH & CO.(RADIQ) LTD.
- the UK's two leading audio retailers through Audiotronic Holdings Ltd.the final phase of the
integration has now been completed. One retail company trading under the name
of “Laskys” has been formed to bring you a wider choice of equipment,
highly competitive prices and a better than ever service.

LASKYS RANGE-Vve stock
the widest range of the best
equipment in tie UK.and
probably the world, backed by
accessories, tapes and cassettes,
components and other
electronic equipment

LASKYS GUARANTEE-AII
equipment purchased from us is
offered with a full 12 months
guarantee including parts and
’ labour.
LASKYS BRANCHES-
We have 24 branches
throughout London and the
provinces each holding a
comprehensive range and our
staff will be pleased to
demonstrate and advise on
your.choice of equipment

LASKYS SERVICE—At head
office we have a fully equipped service
department and extensive stocks of

spares.

LASKYS MAIL ORDER-We offer’
a speedy and efficient service.
Immediate attention given to all
LASKYS PRICES—Our orders.
enormous purchasing power
together with reduced
administration costs enables
us to offer you the most
competitive prices to be
found in the UK.

LASKYS EXPORT-Personal exports
. arranged for overseas visitors. Goods
despatched to all parts of the world
through our Export Mail Order
Department.
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TE40 HIGH SENSITIVITY
AG VOLTMETER
100tey
0.02/0.1/0.3/
1/3/11/30/100/
300V RMS.

Scps—1.2MHz.

OUR PHICE £17.50  pap 25y

KAMODEN HMG500

| insulation resistance tester

QUE!EHIOONIC Model ATM1 MODEL TE300 KAMODEN umzna FET VOM
053 Dok i scal. Ouarioad ™" [
0/10/50/280/1,000 rotection. 0/0.6/3/15 2
{ale AC nndoDF_ o Ponlazoaving el OUR PR|(:E £19.95 Par3op
S I dmey slﬂg)ééﬂ"t‘:‘\;llam / o/gsﬁe/: snmso
9180k ohme. [Lall el o/ 0/5Kk/50k /500K /5 M TMK LAB TESTER
,m& 5,-,:"3:,‘; mle M, €00 Magahme 100.0000pv, 6%~
c«---p«m with Euﬁ?mcs'n 50 panigp | SISONS mewsd megenms £19.95 rar B,
tast laads. : OUR PRICE £10.50 Carr. paia| 1199 PP 30 ey P A
OUR PRICE £2.95 PRP 150 3&324 MULTIMETER Leather case for above £1.78 MODEL TE15 DC Volts: 0.5/26/
over-
: GRID DIP METER A& 3/10/50/260/
MODEL TE200 B 500/1000V DC.
000ops. wirror s o KAMODEN HM350 :E,:%”E’La’&.f"" sanent 1071000107
m‘ﬁ?m‘%g/zsl oc. 3/6/15/60/'50/ ik vy 1 TESTER ..mw';::ms':i::u :)k/ml?ggﬁ%z il ‘E‘om“""“
000V H etector. st — iC case
0/10/50/250/ to F ith handle. Size: 190 x 172
OB A s SRS, o oo TN i andi. - 160 x
[2E0ma. 0/60K/ 03/3/30/300mA/ current. Ampii- in six cotls, So0uiL OUR PRICE £19.95  paP 25p
0 o b <5406 o Sescorsons s | KRBT S e S
OUR PRICE £4 95 P&P 1 Mohms. Docibels: —10 to *1263 Size | transistors, SCR's’ 40mm. . | MODEL U4311 Sub-standard
Sp ll.stz X 3'8 X Gm Suppli ied comp. | etc. 4~ square OUR PRICE £15.00 par 20p Multi-range Volt-l'\.mmeter :
MODEL U437 MULTIMETER | instnictions. were ooy i 330
e n | OURPRICE£8.00  pupzop | intornal hattorier uasgﬂi‘wummerm ObmefYolt AC
manuésoturod i & tivity Accurac 05%
83115 he highes TMK MODEL TWS0K ooy e pc, 1w he.
ey 205-?« 46 ranges, mirror = OUR PRICE £1250  par 30p ggmﬁ }‘5",";::& 165 mm;;w ,
3 A
L BeVoity 9.125/ 6.2 /L3/16/28)80/100, ey
500/1000V AC. 0.25/5.35/ 2505/ 10/ &5, /250/800/1000 | 55/75/180/300/
DC current 100uA/ -5/ VDC. 05/26/1 0/ 150/100/2501 J1.5/3/
G 0bmANA ;ﬁm{?ohzslzso/ MODEL C7080EN 500/1000V AC. t: 50uA/0.5/ | 750 DC. 0/3/
nce 300 ohms; | R Slamg miner | o’?ms,/s.ﬁ://so/zsoml:n/gcAAc s, | TSSO
3’?.'1“&""..’%.’5'&%,... e || e $/0.35/1/2.5/%0/ ' 0.5/10/100/200 ohma/3/3] | 15051000 250m:
teads, instructions and a sturdy sweel | 25/80u A/ “",g,'“s, | 50/250/1000/ 30/333k 3':...?: “Bu:lws- Fote+19d8 7S é}s&%mmn S/
carrying case, 50/250/500mA /! 0/2.5/10 90m Supplied i
OURPAICE 495 rarasp | 65 S50, M) | jooinoyi i I e AT i
MODEL TH1Z — ‘Meg ohms, —20 o +81 548 110/ OUR PRICE £15.00  paP20p Lﬁ complets with test leads, manual
raenon e R OUR PRICE €60~ rur 20 Mg, 20 10 5008 KAMODEN 72200 Muftitster S IICEESY S
Fotector. 0/, zs/umo/ U435 MULTIMETER OUR PRIGE £13. 95 P&P 35p | High sensitivi s
50/250/1000v AC. 6/’ 2000000 Overload tester 200,008 o AT201 Decade
S0uA/z8/260mA BC. protected. Ranges Mirror scater oo ATTENUATOR
O/31/30k/300k/3 Msgohms. ~20 to o2 en0s! Ranges.—0/.06/.3 Frequency range 0-
P ey | OC, 35/10/95/100) KAMODEN 360 MULTIMETER | 3oaon o as 20Nz rmantor
rar 150 Qg}“’“‘ /53?2‘/’1%‘/: igh sonisviy 2/60/300/11200 steps. Impodence 600 ohms. Input
HIOK! Model 720X VOM 20mA/0.5/2 5 o e B e 0B e 160~
scdarats measur. SEZER AC Reer v, | SAMAPASS, OURPRICE £1250  peraz,
ohms. Size: 205 x 110 x 84mm. Su Sa%is, brzicZo0k,
pliod completo-with leads, ':r':codi o 2 Meg/200 Megohms. TE16A TRANSISTORISED
S‘GSI;?RTEECEG"‘;? OURPRICE £16.95  r&p 30p | 5iGNAL EENERATOR
P&P 20p B 400k H:
370WTR MULTIMETER Sz An
U91 Clamp VOLT m o = Features AC current inoxponsive.
AMMETER n /.100 s s PRI T ihe handy man
For measuring AC volt- 1/10/100k ohms/ 250/500/1000V DC af
a9e and current without Den .?3,"'_"""“ 0/2.5/10/50/250/ battery. Wide
Skl T i o s 0| SN e Ao
Mﬂwz‘r’%%x Teads otc. ol compioe i mA/1/10A DC, 's'::g"'us % 149 x 92mm. Complete
U4323 MULTIMETER 94 36mm. Complets OUR PRICE £13.95  pup 250 | SICORARIOA. with instructions and leads.
20.00000v. Simple = with cartying case, leads § Mo ks OUR PRICE £8.97  par25p
oscillator. Suitable |~ LAt h
for gtmul r‘:cuv:c OUH PRICE £10.50 HIOKI MODEL 700X OUR PRICE £17.50 P&P 26p TE22 SINE SQUARE WAVE
100,0000pv. Overioad 5
gosollz.sno/solzsw U4341 MULTIMETER protection. | ""?/37?"' TMK MODEL 117 FET AuUDIO GENERATOR
2. 5’,;?,{35’2“’2"8@“%" AC. 0.05/ TRANSISTOR TEST 121301607120/ 300] ELECTRONIC VOLTMETER e
so/soo ohms/B/10/100k chmeies. | 2 B0, 100 ! G00/200VIEY Batteovionermes
Batt 00 I8rS | Qve 3/6/12/30/60/150/ 11 Meg input, 26,
40mm Supplied in eanvlng case com- ;g"‘ 0‘31 1.5/6. 300/600/1200v ranges. Largo ‘%
plete with test leads. 30 150/300/900\/ 15/30uA/3/6, /:40/6 1 mirror scale. Size:
OURPRICE £1.00  pap 200 | SOIS0V A, 24200k M ZoMOnms. & AT
C - 37300V RMS - ;
b RbOmA DG, OUR PRICE £14.95 & Boov o A2 cpmaton, suppted braoa e
V4312 MULTIMETER « .3/3/30/300mA Ac. u P&P20p oc c:vr.g:lstlg :':-: guarantsed, with instruction manual
ol o 2000MOh ibels: —20 to
WI rol an s(
Yeores e 115 x 218 % 90......”"""’ TRANSISTOR TESTER AR 300 AF/RF SIGNAL
0/0.3 g% 5/30/ 100,0000pv. Mirror UUR PHICE £17.50 P&P 20p
103157500/ OUR PRICE £10.50  piee 20p | o0 Overiond " GENERATOR
3 -ansistorised
A CH Tomy- .6/3/12/30/120/ TEGS VALVE VULTMUER compact fully
60/150/300/600/ Model 449A In Circui 600V DC. 0/6/30/ 28 ral DC v = e. AF sine-
N odel 449A In Circuit ac, 1521500V, Wave 18Hz to 220
1.6/6/15/150/60/ TRANSISTOR TESTER /12/600uA/12/ voits 1.5-1500V. kHz. AF square
600mA/1/1.5/6A Checks true AC, 12A DC. Resistance up to wave 18Hz to 100k
DC. 0/1.5/6/15/ Beta in/out. Checks I‘lOk/‘l Meg/ ms, Ht Output are/
60/150/600mA/ !.?Pu?'c"‘m f'°s?:'$ ~ i+ S PO 202!.233.‘.' éfm ls’?' RE 100kHz 10
A R i i | i Bewtii 10500 (ST 3 o | D01-0.2MrD, plete with probe 200MHz. Output
pointer, mirror scale. Complete wmn '5305.750 Iz%l/:) 0- |le=. ‘.I"::nlsggr (mulamum A“‘l‘m“?’x -nd instfuctions. i\ maxmmmc .
;m';‘..ycg'.“oﬁ; G 240 V AC operation. batteries:and lead: mﬁ.mﬁ'glﬁgw bt with lnstruceom and jeads.
OUR PRICE £9.75 pap2sp | OURPRICE £17.80  pap2sp | OUR PRICE £M.95 PaP25p | RF £2.12, HV £2.50 OURPRICE £29.95  paP50p
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LB3 TRANSISTOR TESTER
Tests 1CO and B,
PNP/NPN. Opcntn
from 9V batte
Complete wnh ail
instructions etc.

OUR PRIGE
£3.95 pee20p
LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V

batteries. Complate
with instructions etc.
OUR PRIGE

£4.50 P&P 20p

BELCO Sine
CROSCILLA
Sine 18 x 200,000H:
Square 1 x 20,000
Hz. Meximum out-
put +10dB (10k
ohms) -
from intomd Innonu Auru:lm two
tone case, Size: 196 x 127 x 50mm.

OUR PRIGE £17.50

POWER RHEOSTATS _

High quality cefamn:
cmumn:mm

uare Wave
OR

P&P 17p

Heavy duty bvush
wiper. Conunuws

nala holo ﬁxmg "%’ diameter shafts.
quantities available.

25 WATT. 10/25/50/100/250/500/
1000 Ohms. P&P 19p
50 WATT 13/25/50/100/250/500/

1000/2500/5000 Ohi
£1.62 P&P 10n
100 WATT 1/5/10/25/80/100/280/
500/1000/2500 Ohms.

P&P 15p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low co!

cll ;nodnls-lnput 230V 50/60Hz
MODEL S260 GENERAL PURPOSE
BENCH MOUNTING

Pap

£103.10
MODEL S2608B
2.5A £8.75
1A £10.00

AUTO TRANSFORMERS
0/115/250V. Step up or step down.
Fully shrouded.

8ow £2.15 P&P 18p
150W £3.50 P&P 18p
300W £4.50 P&P 23p
500W £6.95 P&P 33p
1000W £9.50 P&P 38p
1500W £12.50 P&P 43p
zzsaw £20.95 P&P 50p
£44.95 P&P £1

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in field

stre

me ul N
5%, Impedence 52° Indic

ator 100uA DC, Full

scale 5 section co‘lmiblo

anumu. Size 145 x 50 x

DUR PRICE £4.25 PAP 25p

240° Wide Angle TmA METERS
MW 1-6 60x60mm

£3.97 rpepi1sp
MW 18 80x80mm
£4.97 pap1sp

SKYFON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300mW
OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £71.25 per pair

P&P 50p per pair

MR [MR |[MR [MR |MR |MR |§ SW |SD |[SD |SD [PE |ED
RANGE 38P |45P |5zP |65P |85P |65 |80 [100 |460 |640 |830 (70 {107
25uA - - - - — |£4.60f - r— - - - - =
50uA £2.65£2.70| £3.50| £3.70| £4.40| £3.55 | £3.50| £4.15(£2.80 |£3.05 | £3.40 |£3.75 | £6.90
100uA £2.45|£2.60| £3.00| £3.15|£4.25|£3.00{£3.40 £3.55(£2.75 [£3.00 |£3.35 [£3.60 | £6.40
200uA 12.40{22.50] — |E3.06[Fa05] — | — | — |£z.70|f3.00]es.50]es.90] —
500uA £2.25|£2.45|£2.65|£2.75|£3.90| £2.70 |£3.05 | £3.70[£2.55 |£2.95 | £3.15 £3.20
cLE AR 50-0-50uA £2.50|£2.85/£3.05[£3.15[£4.76|£3.06 [£3.40|£3.95[£2.80 [£3.06 |3.40 |£3.60|f6.40
100.0.100uA | £2.40|£2.50| £2.95| £3.10| £4.05|£3.00 | £3.30{£3.90|£2.75 [£3.00 |£3.36 |£3.60| —
500-0-500uA  |£2.25(£2.40] — |£2.60(£3.90/£2.60] — - - 1 = - - -
1mA £2.25£2.40{£2.50|£2.60|£3.90|£2.60|£3.00|£3.60 £2.6th2.90 £3.10(£3.20) —
1-0-1mA £2.25| ~ - — |£3.90{£2.60] — - - - - - -
ZmA £2.25| — — — — - - - - — - — -
5mA £2.25|£2.40| £2.50|£2.60|{£3.90|£2.60| — — |£2.60|£2.90|£3.10| -~ -
10mA £2.25(£2.40{£2.50{£2.60|£3.90|£2.60| - ~ |£2.60[£2.90|£3.10] — =
ME‘I‘ERS 20mA o D T T ) A I I S S 1 e e
50mA £2.25|£2.40{£2.50|£2.60|£3.90|£2.60| — —~ |£2.80(£2.90{£2.10| — -
100mA * X ,50|£2.60|£3.90(£2.60| — -~ |[£2.60[£2.90(£3.10| — —
USED EXTENSIVELY 150mA ggg £z_40 £2_$0 - — _ - - =R = = =
BY INDUSTRY, 200mA 2.5 — - — - - - - = — — = =
GOVERNMENT 300mA 2.285] — — = = - — - — — - - -
DEPARTMENTS AND 500mA £2.25/£2.40|£2,00|£260|£3.90]£2.60] — | — |£2.60|€2.90]£3.90] — | —
ERUGATIONAL JEOmA §2.96| - - - - - - — T = = = -
AUTHORITIES. 1A DE £2.55[£2.40] £0.60|E2.C0|£3.00| £2.60|£3.00|£2.60|£7 60 |¢180|£3.10| = [£595
Over 2,000 ranges in stock— | 2A DC £2.25| — -1 = — |f260| - -l -1 =-1l=-1=1=
other ranges to order. 5A DC £2.25|£2.40| £2.50|£2.60| £3.90| £2.60 | £3.00 | £3.60|£2.60 |£2.90 £3.10| — |£5.95
Quantity di ts available.| 10A DC £2.25| — — |£260] — - - -~ |£2.60|£2.90(|£3.10| — -
Send for fully 15A DC £2.26| - — |£260(£3.90/£260| — = - - - - —
illustrated brochure. 20A DC £2.25] — — [£260] — - - - - — = — —
30A DC = = — |£2.80|£3.95(£2,60| — - - - - - -
50A DC - - — [£290] - |£260| — - - - - - -
3v DC £2.25| — - - - - - - - - - - -
5V DC - - — |£260] — [£260| — — |£2.60(£2.90(£3.10| — |£5.95
10V DC £2.25|£2.40(£2.50(£2.60|£3.90|£2.60| — — |£2.60] — |£3.10] — [£5.95
15V DG £2.25| — - - - = - - - - - — |£5.95]
20V DC £2.25|£2.40|£2.50|£2.60|£3.90{£2.60 £3.00|£3.60] — [£2.90|£3.10| — |[£5.95
50V DC £2.26|£2.40| £2.50| £2.60|£3.90|£2.60 [£3.00|£3.60|£2.60|£2.90 |£3.10| — |£5.95
100V DC £2.25| — = - =5 = = = = = = - Ll §
150V DC £2.25| - - |£260(£3.90{£2.60| — - - - - - -
300V DC £2.25/£2.40]£2.50|£2.60[£3.90[£2.60 [£3.00|£3.60(£2.60£2.90 |£3.10| - |£5.95
500V DC £2.25] — = = = = — = — — — — —
750V DC £2.25| — - - - - - - - - - = -
15V AC £2.30(£2.45|£2.60|£2.80/£3.95| — - — |£2.70(£3.00{£3.30| — -
Enlarged Window Model S80 30V AC = - - - = |£265] — - = - = S -
50V AC £2.30] — — |£2.80] — |£265| — - - - - - -
150V AC £2.30| — — [£2.80; — |£2.65| — - - - — - -
300V AC £2.30|£2.45|£2.60|£2.80|£3.95| £2.65 |£3.00|£3.70|£2.70 | £3.00 |£3.30|£3.25| —
500V AC £2.30] - — |£2.80| — |£265| — - - - - - -
S Meter TmA  |£2.30|£2.50{£2.60|£2.85/£3.90] — - - — = - - -
VU Meter £2.65|£2.70| £3.60)| £3.70|£4.55]| £3.65 [£3.70|£4.30|£2.90 £3.15 |£3.50 | £3.85| —
1A AC — |£2.40({£2.50(£2.60|£3.90|£2.60| — - - - - - -
5A AC — |£2.40[£2.50{£2.60{£3.90|£2.60| — - - - - - -
Bakelite Model 65 _10A AC — |£2.40|£2.50|£2.60|£3.90|£2.60| — - - - — - -
20A AC — |£2.40{£2.50/£2.60|£3.90/£2.60| - - - - - - -
30A AC — -|£2.40{£2.50|£2.60{£3.90|£2.60| — - | - - - - -
50A AC - - - - - |£260] - - T - - — — —
50mA AC - - - |£260] - - - - - - - — -
100mA AC — - — [g£260] — - — — — - - - =
200mA AC o = — |£2.60| — - - - - - - — —
500mA AC - - — |£260| — . [£260] — - - - — — —
50mV DC - - - - — [£2.90] - - - - - - -
100mV DC - - - - — |£2.90| - - - - - - -
500mA/SADC | — — — — — — - — - — - — [£7.00
1/15A DC = - - = - - - - - - — — [£7.00
5/15V DC - - - - - - - - - - - — [£7.00
5/50V DC — - - - - - - - - - — - |£7.00
SEW PANEL METERS—SIZES AND FIXING INFORMATION
. Front Panel Hole  Fixing Front Panel Hole Fixing
Model 38P 42x 42mm 32mm dia. 4 studs Model SW100 100 x 80mm 65mm dia. 4 studs
Model 45P 50 x 50mm 38mm dia. 4 Studs Model SD460 59 x 46mm 38mm dia. 4 studs
Model 52P 60 x 60mm 48mm dia. 4 studs Model SD640 85 x 64mm 45mm dia. 4 studs
Model 65P 86 x 78mm 57mm dia. 4 studs Model SD830 110 x 83mm 58mm dia. 4 studs
Model 85P 120 x 110mm 98mm dia. 4 studs Model PE70 90 x 3dmm 70 x 3tmm 2 holes
Model 65 80x 80mm 64mmdia 4 studs Model ED107 Size: 100 x 90 x 150mm high
Model ED107 Model S80 80 x 80mm 65mm dia. 4 studs including terminals.
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ALL PRICES EXCLUDE VAT

PS200 R Imd POWER
SUPPI. °9“

Solid state. Vavm
output 5-20V DC |
up 1o 2 Amp. Inds-
pendent meters to-
monitor vollag' and

220/240V Aq(,i“
Size: 190)( 136 x

OUR PRICE £19.95

PS‘IDIIB Regulated POWER
SUPP| Hl

P&P250

I
12 3 Amp. Meter to

monitor current.
input 220/240V AC.
?-m 100 x 82 x

OUR PRIGE £11.97 rar2sp

MCA220 Automatic Voitage
Stabiliser

Input 88126V
AC or 176—250

OUR PRICE "
197 P&P 50p

T03 Pomhlt oscit L 0SCOPE

Meg
, 20pF. Time base, five ranges
‘IOHz to 300kHz. Synchronisation.
Internal or external. | ummaled scale
140 x 215 x 330mm. Woi 15%Ibs,
220/240\/ AC Supp omi new

OUFI PHICE £52.50 P&P 50p

RUSSIAN CI16 Double Bsam
0SCILLOSCOPE

R

ufar 5" x 4" CRT.
Calibrated trij
sweep from 0.2usec.
to 100 milli-sec/cm.
Fuo rllnmn' time

.f Hz—1MHz.
B time base’
Cuibratov and amplitude Calibrator.

with all i

ond inwuction manual.

OUR PRICE €87.00 Carr. paid

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave-
forms in electronic

Hz,
Sonsltlvity ay 100kHz
RMS/mm: 0.3—25
Pvmt trlwovodsw reep
1-3000usec. Free running 20—200
kHz ln nme ranges. Calibrator
220 x 360 x 430mm. 115—230

OUR PRICE £39.00

ips.
AC.

Carr. paid

LAFAYETTE HAGOO Receiver

150—-400kHz, 560

Hx—JOMHz ﬁ‘l’ front end 2 mech-

anical filters, product detector. Noise
limnu, variable BFO, S Meter, Band-

od snd RF gain. 320/2400 AC or

|2V DC. Brand new with instructions.

OURPRICE £50.00  rapsop
998 C

SIII'E'H VALUE

P QUALITY
TRIO
communications
equipment -

TRI0 JR599 RECEIVER

Nine wave-bands covering 1.8—29.7
MHz, 144—-146MH z and 1T0MHz WWV

W, AM and FM. AF output is
men than 1 watt. S

12/14V DC. Size: 270 x

OUR PRICE £132.50 carr. paia
TRIO 9AS0DS RECEIVER

an bands covmng 350kHz to 30
MHz continuous and eiectrical bana-
:spvud on 10, 15, 20, 40,and 80 mtrs.

dvo a::s 7 né'no:: cm:unt 4108
CW ANL, variable BFB. M-w- and
npnntn ‘band spread dial. IF freq-
A\:Ioncy; AIMG'Iz(yz "a:d‘-: Foutput 1% watt.

ariable in trs

115/250V AC, with im%c ignn Gl

OUR PRICE £42.50  carr. paid
TRIO JR310 $S8 RECEIVER

Covers 35, 7, 14, 21 28 285:!\4
29.1MHz bands and 'WWV 1
SSB, AM and CW. AF .?u
xhan 1W Cry:AuI comvoll BFO far
220/240\1 Si 330)( 179x 310mm
OUR PRICE £75.00  cCarr. paid

TRI0 TR2200 RECEIVER

Fully transistor-
ised able

VHF transceiver
Will transmit and )

switch, squelch control, channel sel-
ector, mic. socket, nrp‘-omloxt'mal
speaker socket, Complete with micro-
phone and 144.48, 4072 & 14532
crystals. Size: 134 x 58 x m.

OUR PRICE £79.50  Carr.paid
UNR30 RECEIVER

overing /30MHz
BFO Bwlt In q)ukor Operates from
220/240V AC. Brand new with instr-
uctions,

OUR PRICE £15.75

P&P 37p

INCORPORATING LASKYS

Y

RADIOLTD. &G, w $MITHECO. (RADIO) LTD.

BELTEK W5400 CAR
TRANSCEIVER

Solid _state mobile tranecerver for 12
volt Dc mg Transmits and receives
1“ d MBMHNIP.:I-."MI; bo:u{m
an 7. Powa

and 1% switchable. Col mvnlt!ngnloffl
volume, squolch -na channel select-
or. Internal 3" speaker. Complete

with dynamic mic. PTT switch, ""3

tructions. Size: 1

OUR PRICE £75.00 . par sop

RUHB Reflex Hom Spulm
Built-in driver ;

48 S promce
rating 10W

Response 380—
7000Hz Size
awp p. 6 x 6.
uthcv and
shock protected.

OUR PRICE £4.97

P&P 30p

TE1018 Deluxe Mono High

Impedence Headset,
hy i ear
Sami Ben
200- Hz. ’

Y

y)

HIGH QUALITY
GCONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Mono amplifier.

30 Mono pre-am lifier.

AF310 Mono
19

Am"«’; o ngm t ol g%
contr .

AT65 3 cM ol £14.65

£3.33

£2.38

HF330 FM stereo uocodo' ..... .96

HF395 Aerial amplifi

M/FM bands |, II & Ill £1.77

GP310 Stereo rn-lmpll or... £21.27

GU330 Tremolo unit....cssee.  £7.50

NT‘IO PSU 1 A/9 T3V £6.15
NT200 Prafasional mbalilld

2 A,... £12.51

12/‘IBV AC/DC

SINCLAIR

CAMBRIDGE

CALCULATOR

A

with by st

instructions to bulld

afull specification

cllcu?:tor

OUR PRICE
£24.95

P&P tree
ALSO AVAILABLE READY BUILT

Recommended Price £29,

£29.95
OURPRICE £27.20  pap 25p

MINUTEMAN MM3 PDCKET

CALCULA

Slzo only 103 x
X 25mm.

8 digit

digplay

multlpllu mdc‘ind's. Chain and mix-

ed calculations. Constant factor for
series mult-g‘n:mon or division. Com-
plete with batteries, instructions and

<88,
OUR PRICE £23,99  per 25p

Also available—

SINCLAIR EXECUTIVE
Resommondod Price £39.00

OUR PRICE £35.45
SINCLAIR EXECUTIVE
with MEMORY

lecommended Price £49.00

OUH PRICE £40.75

EMI LOUDSPEAKERS __,

Model 350 13 x 8" with cafies

sm'lo tweeter/crossover.
20,000Hz. 15 watts

RMS Available 8 or

15 ohms,

OUR PRICE

£7.25 each PaP37p

Model 450 13 s 8" with

twin tweeter/crossover.

V DC... d

Nr%?/ (~Ay 240v AC OUR PRICE £3.62 each Par 25p

T31SPSU ZdWAC(o45—
AT1 000 oetn MP7 MIXER-PREAMPLIFIER
AEZ Prﬂmpluflar 5 phone_

ode receiver....... inputs each 7&& 1]

AE4 Fl.m-'
AES Astable e 0060
AEB M mixing .
AE7 RC generator. facilities. Ba ated. Size: 235
AES Bass fil x 127 x 76mm. %wu- Mics. 3 x 3mV

AEQ Treble filte 80k: 2 3mV 600 ahms. Phono. Mag.
AE10 CCIR filter.. V 50k; Phono Ceramic 100mV 1
NEW FROM JOSTY-KIT' g, G S50V 100k

‘Amateur Electronies’

The professional book for the amateur
—covers (I\o subject from h-sic pr n-

LH02S STEREO HEADPMONES
Light weight head-
phones with ided
;Bv_places 4/16 ohms
Gompl‘te with 6
lead and plug.
OURPRICE €
£1.97 P&P 30p

BHO01 HEADSET and Boom

Microphone

Moving coil. Ideal

for Ianwsgo

communi-

cations etc. =i

Htadphono imj e 16 ohms. Mic-
jone imp: e 200 ohms.

OUR PRICE £5.95 P&P 30p

§H528 STEREQ HEADPHONES
Outstanding value.

With soft ear pads and

adjustabh ho;gl:and

20.000":. Complete
with lead and stereo

OUR PRICE £1.87

P&P 30p

ciples to hniq-

ues. Complete with circuit boavd for

making ten of the kits listed above.

OUR PRICE £3 Jll (No VAT)
P 25p plus V.

FRUSTRATED

EXPORT ORDER 1!

Philco Ford 5245 Mnms Tape
Recorder.

2 track BSR deck
with push button
controls for easy
opqrnion Tape |~
counter and

volume control.
Eonn‘;ploto \mm
a.'m"r‘.'%‘?’& )
! and spare reel.

20020 AC. Fullv Quaranteed.
OUR PRICE £17.50 P&P 75p

Philco Ford 5248 Mnms Tape

Recorder.
Four tnck
two

Piano key type
controls, tapn

SPECIAL PURCHASE!!

BSR 8 Track Playov Chassis
Femous BSR

Com ete with o
hln mncéxghom lead for direct rec:

and I
20073500 AC. Futty qoscann ™

OUR PRICE £27.50  pap 750

BVD5 Vernier TUNING DIAL
App. 7:1 ratio planetary
drive vernier dial. Log
scale 0—180 d

S X
» udii
knob and coupling. %" diam. mﬁ

OUR PRICE £8.95

P&PS0p

OUR PRICE £1.62 P&P 15p|

OUR PRICE £8.97 P&P 20p

KEGB30 3 Station INTERCOM

Master and two sub-stations. Can be
used on M or wall mounted. Comp-
fete with cable and batteries

P&P 50p

OUR PRICE £5.25

1021 Stereo Llstemng smuon
For balancing

switching,
gain controls, speakers on—off slide
switch, stereo headphone socket.

OUR PRICE £2.25 P&P 15p

FM TUNER CHASSIS

o 53 x
;OI‘IFX 63mm
Double tuned
discriminator,
Ample output to teed most smplifiers.
Omm on 9V battery. Covers 88—
Hz. Ready bmlt, mw for use.
Fantastic value for moi
P&P 20p

OUR PRICE £5.95

A1018 FM TUNER
Spociﬁcation

eh&u but

OUR PRICE £9.65

P&P 30p
Stereo multiplex adapter £4.97



ALL PRICES EXCLUDE VAT

AUDIOTRONIC AR3000
AM/FM Portable Radio

Thumbwheel tuning.
Slider volume and tone controls. Ear-
phone socket. Built-in and telescopic
aerials. Car aerial socket. Battery and
mains oparation.

OUR PRICE £14.95

AUDIOTRONIC DOLBY B
Noise Reduction Units

Reduce by 3dB at 600Hz,
6dB at 1%& and 10dB for all freq-
uencies above 3000Hz. Size: 460 x
203 x 79mm. AG 220/240V

R&R 50p

PROCESS 4
For use wnFth :nn'l;nmfnmnnalzugc

recorders. 0l
—20kHz +2d8. S/N er than 70dB,
Full source/tape monitoring. Switch-

able multiplex filter. Supplied with

test tape.
OUR PRICE £50.00  paPs0p
PROCESS 2

For nu with cassette and tape rsuord
uency response 30Hz—20k
Sw:tch e muitiplex filter. 2 Dolby
calibration meters, Off tape monitor-
ing. S/N better than 70dB. Supplied
complete with test tape or cassette.

OUR PRICE £34.50 pep s0p
CT5050 Cassette Recorder

Instant r-:ovdmu and playing. Piano
key controls. Automatic level control.

Built-in speaker, Complete with rem-

ote control microphone, carrying case
and shoulder strap.

OUR PRICE £8.50 P&P 50p

" OUR PRICE

AUDIOTRONIC AHP8-D
8 Track Stereo Tape Deck
used

& illuminated

track indicat-

ors. Attractive

cabinet with black and siver trim.
Output level 750mV. 220/240VA C.

OUR PRICE £11.95  per 50p

INCORPORATING LASKYS RADIO LTD. & G.W.SMITH &'COA (RADIO) LTD.

AUDIOTRONIC ACDG60
Stereo Casserte Deck

A beautifully styled four track stereo
deck with an outstandi specification
offered at a ramarka'mv low price.
Incorporatec a host of featurec inelud.
ing switchable noise filter, normal/
chrome tape selector, twin VU meter
slider record/playback lovel controls,
front panel headphone socket, record:
ing md:cator Iam&lphonolbm Iine in-
w m m microphane in-

BINATONE DS100 Digital

Clock ¢

240V mains

Iopenmon.

with largo

clnr numhnns
urs,

mmutesand seconds. Size: 159 x 76 x
Imm.

OUR PRICE £4.50

' G

P&P 30p

SPECIAL BARGAIN!!
PHONIC 10 Two Way Speakers

Matched pair

of compact /\,
book-sheif e
speakers of
unique design.
Inco il

o

prot e (Ao—mﬂ-lz €ro2), S/N:
=45dB. Crosstalk 4! Scpamuon
—3508, Noise lummr ~6dB at wk z.

Complete with connecting |

OUR PRICE £39.50 rw EL)

AUDIOTRONIC AMRS00
Globﬂl AM/ FM Portahie ﬂamo

B1:
MHz, PSB2: 148—174MHz, FM:88~
108MHz. Air: 108—136MHz. Feature
time zone map and timing dial. Largc
clear scale, Telesc?u: aenal and bu
in aerial. AFC on 4" speaker

a 2" high |
frlqumv unil i
8 nhm: lmpad

once: Size: 348 x

228 x 110mm.

OUR PRICE £8.85 pair P&P 50p
AUDIOTRONIC

LOW NOISE CASSETTES

Top Hi-Fi quality in library cases
TYPE 5 10 25
C60. £1.37 £261 £6.16
€90 £1.95 £3.70 £8,71
c120 £2.38 £4.50 £10.65

Postage and Packing 15p

HECDRD DECKS P&P 50p

:;ermon Srza &m 33x 305mm.
OURPRICE £36.00  par s0p

AUDIOTRDNIG STEHEO

LSH20 lndlvuiual
volume controls.
o

£3.75 P&P.30p

LSH30 Open back
type. Individual
tone and volume
controls. 8 ohms.
—20,000Hz

£5.95 paP 30p

LSH40 Two way
speaker system
individual

volume controls.

8 ohms.
20-20,000Hz
OUR PRICE
£7.50 raP30p
LSH60 3" speaker
units. 8 ohms.
Complete with
xlppod carrying
20-20,000”:.
OUR PRICE
£8.95 p&P30p

LSHSO Electmstatu:
with

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:
8 x x
190mm. 8 ohms.
Bwam RMS, 16

Comp ete with
Din lead.

gUR PRICE

and control unit,
wi one
zpoglzu‘;h selector.
20—24,00“3"1
OUR PRICE
£16.95 pep 30p

LQHA400 4 channel
namic head-
phones. Each ear-
peice has four
drive units.

4-32 ohms
20—-20,000Hz

OUR PRICE £9.95

P&P 30p

RECORD DECK PACKAGES
BSR McDONALD
210/SCTM. - £7.40

WHARFEDALE
Linton W30 Teak ... £23.90
Linton W30 White.. . £25.10

P&

DT658 DIGITAI. CLOCK
MECHANISM

and aute
alarm ‘sleep’ switch. liluminated rot-
ary dial with hours, minutes and sec-
onds. _Automatically turns off radio,
Iht etc. and wnhhwtmltr:l;
ing will turn on n when requi
249 AC oper:t?:n Switch rating

OUR PRICE £5.95 PP 30p

CENTRAL LONDON.

10 Tottenham Court Road, W,1,

217 Tottenham Court Road, W.1.

33 Tottenham Court Road w.1.
42/45 Tottenham Gourt ﬂoad w 1.
87 Tottenham Court Road, W.1,
257/8 Tottenham Court Road, Wi
21 0id Cumpton Street, W.1.

3 Lisle Street, W.C.2. Tel. 01-437 8204
34 Lisle Street, W.C.2, Tel 01-437 9155
118 Edgware Road, W.2, ) 01-723 9789
193 Edgware Road, W.2. Tel 01-723 6211
207 Edgware Road, W.2. Tel. 01-723 3271
311 Edgware Road, W.2. Tel. 01-262 0387
346 Edgware Road, W.2. Tel. 01-723 4453
382 Edgware Road, W.2. Tel. 01-723 4194
109 Fleet Street, E.| ca. Tel. 01-353 5812
152/3 Fleet Street EC4. Tel. 01-3563 2833
378 Harrow Road, ‘W, Tel. 01-286 9530
ESSEX

86 South Street, Romford

SURREY

1046 Whitgift Centre, Groydon

27 Eden Sireet, Kingstan

32 Hill Street, Richmond

KENT

53/57 Camden Road, Tunbridge Wells
LEICESTERSHIRE

45 Market Place, Leicester Opening mid January
HEAD OFFICE & MAIL ORDER DEPARTMENT-
Unit 4, The Hyde Industrial Estate, The Hyde, Londen
NW9 614 Telephone 01-205 37356

MANY SPECIAL CLEARANCE OFFERS AND END OF
STOCK LINES AT OUR ‘BARGAIN CENTRE'

87 TOTTANHAM COURT ROAD, W.1.

For personal shoppers

HUGE STOCKS OF WORLD FAMOUS Hi-FI AND

AUDIO MAKES INCLUDING—
ACOS—AKG—~AKAI-ALPHA—ALBANY HOUSE—AMSTRAD
ARMSTRONG-AUDIOTRONIC—-AUDIO DEVELOPMENT
AUDIO TECHNICA—BAKER—BASF-BSR—CAMBRIDGE
CELESTION-CONNOISSEUR-DECCA—EAGLE—ELIZABETHAN
ELPICO—-EMI—EMPIRE—FANE—FERGUSON—FERROGRAPH

Tel. 01-637 2232
Tel. 01-637 3715
Tel. 01-636 2605 -
Tel 01-636 0848
Tel. 01-580 3739
Tel. 01-580 0670
Tel. 01.437 9369

Tel. 70-20218

Tel. 01-681 3027
Tﬁ (11-246 7845
Tel. 01-948 1441

Tel. 089230272

FIDELITY—-GARRARD—GOLDRING—-GOODMANS—GRADO
HACKER—HITACHI—HOWLAND WEST—HMV—iMF—JBL

JORDAN WATTS—-JOSTY KIT—JVC NIVICO—-KEF—KELETRON
KELLAR—KOSS—LEAK—LEAR JET-MEDWAY—METROSOUND
MOTOROLA—NATIONAL-NEAT—-NIKKO—ORTOFON—PHILIPS
PICKERING—PIONEER—PYE—QUAD—RAGIOMOBILE—R ALLAN
ROGERS—ROTEL-SANSUI-SANYO-SANNHEISER—-SHARP
SHURE—SIEMENS—SINCLAIR-SME—-SONAB—SONY~-TANDBERG
TANNOY-TEAC—TECHNICS—-TELETON-THORENS
TRIO-ULTRA-WHARFEDALE-YAMAHA

Send S.A.E. for latest comprehensive Price List!

MAIL ORDER SPECIALISTS
We offer a speedy and efficient service by Mail Order

3 Remember to add 10% VAT to total value of goods
“including Carriage and Packing, and send

cash with order to Head Office.

TO AVOID DELAYS PLEASE PRINT NAME AND
ADDRESS CLEARLY IN CAPITALS.

PERSONAL EXPORT

Personal exports can be arranged for overseas visitors
at all our branches. Goods despatched to most parts of
the World through our Export Mail Order Department.
Immediate attention given to all orders.

(v ]
BARCLAYCARD

BARCLAYCARD & ACCESS HOLDERS WELCOME
call into any branch or telephone your order

to head office!

CREDIT TERMS available to Personal Shoppers on
sales of £80.00 and over. Ask for details.

CHEQUES ACCEPTED FROM PERSONAL SHOPPERS
ONLY WITH A BANKERS CAR
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HIGH FIDELITY

LOUDSPEAKER KIT

Recommended
ratail price

£10-98

Plass
send S.AE
for Tully
dercriplive
leafiet,

inclading ¥.A.T,

Charributars ta tha wholsls
g rwkar] CFRAA

LINEAR PRODUCTS LTD.

Elageron Warks, Armiey, Lesgs
LE12 3154, Tel, AMNZG

Consisting of a Fane Model 803 ultra-low
resonance B’ speaker unit with PYC cone
surround, and a Fane Modol 103 high frequency
pressure tweeter tegsther with a printsd
clrcuit cross-over assembly with ferrite cored
colls

BRCCIFICATION OF LINITS
Eadal @0F

Madal ¥l
Owerall Diamacer o ¥
pgturel reenEncE ke —
Mals ressnAe *15Hx [200Hz
Hagnat Pola Diafmater & "
Hagnst Flan D-I'I.Ih.]l !I,m sl §0.000 gauss
Progusncy veipaRLE Ak Ak Hr 1HH§=-|. kHs
Imp..'l:'lnl.l B-15 ohma fi=12 ahmi
Power Hangling B wanie L wpees

Very easy to assemble, this boxed kit comes
with acoustic foam damping material, panels,
screws, wira, wiring diagrams and instruc-
tions to provide a remarkable loudspoaker
aggeambly—n pair I5 ideal [or stereo.
CABINETS for the "Modes One’ are availabla in Teak
vanser finish. SIZE 151" x 188" = ¥~

*yhen uard with above Gobimet.

Hunufactured by

FANE ACOUSTICS LTD.
Mizh Lana, Barley, Yarkshire,
Tal, Batlsy &43)

Maxi-Super HT 1810 and
Mayi-Mini HT 1800
Spider Sippers

Degignod for uce whan working
or re-working P0. Doarde. Por
mits remasvsl of molen solder
froam Miudni-leg componEntE, 5n-
phling sasy extraction The sil-
der i pped” through the nog-
zie, and sutomatically ejected
wihen the nstrufment |§ nesE wed,
A Swigs precivion  instrummant
manufactured to o high deoris
al  aGCuTacy

Thi anti-cormosive outside casing
bt ® knuried Tinish for mote
positive grip, and encases piated
intarnnl paErts,

Tha Maxi-Super has been design-
ad with 8 3.5 kg. spring action
reemiliney plumpar, whilst the
Mgl -Winl with iis conveniantly
ghaped operating button, Ha @
2.5 kg, wpring Acrion plenger,
pratacted by & channal guard,
Both modaly have bean degigned
with an easy-to-replace "dupont’

teflan serove-in noIzhe.

TWO NEW
SOLDER
SIPPERS

Losmgs Lid.
Harworth Lene
Trading Estate
{Chertssy Surray
KT8 QL.

| 11
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PLEASE FORWARD PFLEASE SUPPLY PLEASE SUPPL

without obllgation[ ™ | Maxi-Super HT Pola mi-hiini HT
1810 at £6.6

further dedails, 1800 a1 £4.85
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Prices include VAT fag. Engiand GB49E
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MINI-DRILL

Indigpernsnle TOF (MG
sinn  drilling, prinding,
polishing, etching, goug-
ingi; shaping. Preciaion
power fof ihe anthusipat.
Shockpronl. Compietzly
parlabla sadar Trom ‘1
wolt sxinfnnl batlery. So
much morg seops with
AINI-DRILL. Super Kit
{axtrn power, inferchange-
ahlo ehuek) £8-15 p.p. 130
D¢ Luze Prolessional Kil

wlth 17 tools EB-M p.p.
+ B TODOLS g Prices include VAT
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Depl. pw $10  MNailsea, Bristol BS18 2LP
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MASSIVE CLEARANCE BARGAINS

B igAis companan] parcis conias Arealars, Capacibars, Poienfometass
Khats, Boteiy, Slide Ky Switehon, (P e, Tag Ships, Dt v, Sasiinga
Hentdies, Cofl Formers, Wik, Brommeic, Balsy, Paulley 'Whesin, Mapgnals
Tranaiwine Fanpin, =ic , ile
Save poiaell L'S Gn fhewe will
o . #08

Brand mew Wiis- Waasd Musisiams !
m &P VIR

Ananried Compeisr Ponils. THisE pansts sie sscenoially poimd vl ug upd
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XEROZA RADIO

| FAST STRAEET. BIGHOPS TAWTON, DEVON




