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Recommended Retail Price

£22-50

0-200-230-250v. 50 Hz
A.C. mains operation.
Inputs for magnetic or
Ceramic Pickup, Tape
or Radio Tuner.

0S
= ANMIPL

IN ELEGANT TE

AK FINISH CASES!

TECHNICAL DETAILS

Bass Control x 12 dB at 40 Hz.
Treble Control + 12 dB at 14 KHz.

Sensitlvities Mag. P.U. 3-5 m.v.
47K ohm R.LA.A. Ceramic
P.U. 35 m.v. into 100K ohm. Tape
Amp. 100 m.v. into 100K. Radio
Tuner. 400 m.v. Into 400K ohm,

Crosstalk 53 dB.

Hum and Noise—75 dB min,
—65 dB ‘max. vol.
Total Harmonic
Distortion 0 19, at 1watt
into 15 ohms.

Output (per channel)
6.5 watts L.H.F.M.

% Individual Bass and Trebie Controls.
% Frequency Response + 14 dB
20 Hz to 65 KHz.
% Outputs for Speaker impedances
between 3 and 15 ohms,
% Stereo/Mono Switch,
% Input Selector Switch.
* Solid State Circuitry.
Y% Attractive silver finished metal facia
and matching control knobs.

% A modestly priced solid state unit.

% The Silver Facia with black lettering enhanced by
matching controf knobs, provides a high standard
of appearance.

% Suitable for crystal Gram. Pick-up cartridges and
Radio input. LH.EM

% A wide range of tone variation is provided by the | o . ..
separate Bass and Treble ‘lift' and ‘cut’ controls,

% A selector switch permits instantaneous selection | 44 kpz.
of Gram. or Radio.

20 KHz

TECHNICAL DETAILS

Frequency Range 20 Hz fo
Qutput (per channel) 5§ watts

Bass Control & 12 dB at 60 Hz.
Treble Control + 14 dB. at

Recommended Retalil Price

% Speaker impedances between 3 and.15 ohms are PRINTED CIRCUIT CONSTRUCTION
EMPLOYING 10 TRANSISTORS

suitable.
Wholesale and Retail enquiries to the Manufacturers.

7 ° 0-200-250v. 50 Hz A.C.
mains operation

ALL LINEAR AMPLIFIERS GUARANTEED FOR I2 MONTHS

: POWER wavesano
' || | i

y WITH 3 in 1 AG/DC POWER SUPPLY SYSTEM
MAINS/BATTERY plus BUILT-IN BATTERY BOOSTER

£10-50 ¢

P.& P.

THIS KEW 1872 RADIO, No less than

8 VHF BANDB. Picks up Aircratt

Transmissions, Pop Pirates, Taxis,

Ambulances, Local Radio, Continentsl and

all BBC, VHF Btations plus fascinating

Public Service Transmissions we are not allowed to mention!

BATTERY Even TV Sound in certain areas. PLUS A SPECIAL

" WEATHERBAND. Frequency ranges: MWG540-1600 KHZ, FMS88-

INDICATOR, 108 MHZ, Afrband 108-145 MHZ, VHF 148- 17DMHZ 23 seml conductors—
12 transistors 11 diodes and

stopa irritating station drift. Built-in adj 8 tion 317

aerial. Runa off mains AC 230[250 volts or off 4 U2 batteries, or use re-chargeable

nickel alkali cell. Fluuhed in strong leather grained case with carrying handle.

ADDrIox. size 101" x 6" x 3§°. Wrmen gumntee Bneclll magnetic ear-piece for

dry FREE. HURRY! Limited

£28 95 quantity only from Marktyme. Money back gnarantes.

i Tune into the * world with this amaring com-

A truly tional unit in

performance and look with Stainl

steel trim. Looks good anywhere. Use either as a

portable with standard batteries or plug it directly

[nto 220-240 xolt domestic mains supply.

control

QUR
PRICE
+ 50p P. & P,

1nternal !errwe rod antenna plus bele-

scopic aerial. Beparate tone, volume

and tuning controle with puzh-

button selectors for the 8 WAVE-

BANDS. Complete with Hi-Fi

earphone for personal listening.

Frequency ranges: Long wave 150-

350K cs. Medium 353-1605Kcs. Marine

1:6-4-5Mcs. Short Wave 12-24Mcs. FM/VHF

88-108Mcs. Aircraft 108-135Mcs. PUBLIC

BERVICE BANDS 135-174Mcs. Fully guaranteed.

.B. The Ministry of Post & Telecommunications has potnted cut that a licence
{not generally available to the public) is required for reception of transmissions
by Fire Brigade, Aircraft, 8hipping, ete.

(DEPT. PW3 ), 372 EDGWARE ROAD,
LONDON, W.2 * el 01-728 0094,
Callers welcome Monday to Baturday 9 a.m.

for fast,easy
reliable soldering

Ersin !\/Iultlcme Solder contains 5 cores
of non-carrosive flux, instanty cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEALFOR HOME | EASY-TO-USE

CONSTRUCTORS | DISPENSERS
Size b
(Savhit) 18swg,
18p (illustrated)
Size 19A
(60/40 alloy)

N 18swg. 18p

Size 1 cartons all at 25p each | Size15

in 40/60, 60,40, (60/40 alloy)

or Savbit alloys in 7 gauges. 22swg. 22p

BIB WIRE STRIPPER AND CUTTER |

Modei 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
%ound cuttingedges Price 32p.
Iso available, :
Price 58p..

IVEVV.I de luxe Model 8.

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




ISCO

HIGH POWER Y P

SPEAKER
SYSTEMS

Strong leather cloth
finish }* board, tfully
lagged. Fitted high
efficiency 8 or 16 ohm
speakers.

PRINCE. 50 watt rms. 12" twin cone. Size
24* x 167 x 12°,

CONSORT. 100 watt rms. 2-12” twin cone
speakers. Bize 36* x 187 x 12~
ﬁAIESTlC. 100 watt rms. 15* Crescendo.
Size 38° x 247 x 167,
SOVEREIGN. 100 watt
range. Size 50* x 26" x 1

s. 18” Bass, 12* Full
4.

FULL RANGE OF MICROPHONES,
STANDS, ETC. ALWAYS IN STOCK

SOUND CONTROLLED AND
SOUND TO LIGHT UNITS

Mid, Treble and Bass Channels, up to lkw of

lamps per channel plus override switching.

DJI3OL. Sound to light. Takes output from

most amplifiers. Adjustable levels.

DJ40L. Sound controlled version. Built in
i no t ired.

- F -

DISCO-AMP. 100 watt
rms. output for  8-16
ohms, 4 channel inputs,
2-mic, 2 decks. Separate
volume control plus
masters. Response 30Hz
—30KHz, distortion less
than 1%. Treble/Bass/
PFL/Mic over-ride etc.
Panel size 163" x 77,

DJ.70S MIXER/AMPLIFIER. 70 watt rms. output for

8-16 ohms. 2-mic, 2-aux/decks. Master volume/Bass/

Treble. Size 153" x 57 x 6",

DJ.105S. 30 watt rms. version. Size 113" x 5" X 6".
DISCMASTER SLAVE AMPLIFIER. 100 watt rms.
for 8-16 ohms. £55-00

'ASSEMBLED DISCOTHEQUES
DISCO-MINI. Complete portable Disco with
built-in full function preamplifier/mixer. For
use with any power amplifier such as “Disc-
master”. Size 30" X 207 x 8. £08-50
DISCO-IMP, The latest addition to the Disco-
sound Range of discotheques, Even smaller
and more compact than the Disco-Mini, it
all the 'y for the
smooth running of a mobile unit. Size 29”7 x
18 x 77, 9-00
DISCO-STANDARD. Has all the facilities of
the Disco-Mini with the addltion of & built-in
100 watt power amplifier making it a cora-
pletely seif contained disco unit. A V.U. meter
gives visual indication of output levels. Size
82" x 27* x 74*. E180-00
DISCO-SUPER. A slightly larger version of the
Disco-Btandard..Fitted individual controls for
both mic. and deck Inputs plus & cross-fade
for deck to deck transfer. A built in P.F.L.
cueing system, mic. over-rlde, also a V.U.
meter gives visual indication of output levels.
DJ. 30L (3000w) 3-channel paychedelic light
unit ia a standard fitting. Deck cut out switches
are aleo featured for ease of cueing. Size
88" x 277 x 10°. $£224.00
DISCO-SUPREME. Has all the facilities of the
Disco-Buper plus the addition of & third turn-
table which can be used for Jingles or other
effects without using the main deck system.
Flexilights are also fitted. 8ize 50* x 277 x 107,
DISCO-PLINTH. Consists of 2 turntables
fitted with high quality ceramuc cartridges.
The unit has a built in cross-iade rotary
control for transferring the sound from left to
right decks. The unit has no amplification
built in and must be used with amplifiers such
as the D.J. 10568 or D.J. 708. Size 32" x
*14}’ X 77 (inck. lid).

A Size 82" x 20° x 8. £98-50,

NEW D.). 500 SERIES P.A. AMPLIFIERS
50 WATT, 70 WATT & 100 WATTMODELS

This new range incorporates many features that make them ideal for
the professional user, clubs, discotheques, factories ete. Fibre glass
P.C. Boards are used throughout with low noise silicon transistors,
high stability resistors, generously rated components and hand wired
assembly to ensure
reliability and quality.
% Exclusive “Fail
Safe”  Electronic
Protection circuit.
% Fault Condition
warning lamp.
% Built in base boost
below 30 Hz.
% 4 channel mixer with slider controls.
All three amplifiefs have a built in emitter.follower output socket for
connecting a slave amplifier to enable the power output to be increased
up to 1000 watts or more if required. A matching range of slave power
i and a ing 100v line t 1 is available
SPECIFICATION
Frequency Response

50-20,000 Hz % 3db (10dB Bass Boost at
10 Hz)

better thian =50db.
less than 1%

Signal/Nolse Ratio
Harmonic Distortion

Speaker Ympedance 8-16 ohms.
Inputs: Mic 1 & 2 5mV at 50K ohms (50 or 600 ohm {o order)
Aux 3 & 4 100mV at 1 meg ohm.

Size (all models) 15%° x 57 x 67,

Power Output: Model D.J.500 — 50 watts R.M.S. £56-25
(at 8 ohms) Model D.J.700 = 70 watts R.M.S.  £267-50
Modet D.J.1000 — 100 watts R.M.S. £79-00

Hardly larger than a
_ suitcase yet contains
ail the necesgary features
or a high quality mo-
bile unit. The pre-amp
has separate tone com-
trols for both mic. and decks,
and each Input has its own indi-
vidual volume controls and inputs,
plus the addition of a cross fade for deck to deck sound transfer. A
built in P.F.L. system for cueing, together with mic-over-ride {acility
are standard ‘on all units. Response 20-20,000 Hz. Mic. input 5mV,
B50K. Output 1 volt.
McDonald M.P.60 Turntables are used with high quality ceramic
cartridges, and each deck has its own individual cut out switch fitted.
This unit is suitable for Discos or Clubs having a power amplifier, or
for use with the ‘Discmaster’ 100 wait power amplifier as above.

EOUIPMENT
from 4 SPECIALISED DISCO STUDIOS

A—DISCO AMPLIFIERS Y E

A

SOUND & LIGHTING

DISCO COLT. 150 watt.

LIQUIMATIC MINI, 50 watt Q1 with 8” wheel.
DISCOWHEEL, 60 watt Q1 with quick change
Casgette.

GNOME 150, 150 watt Q1 with Cassette.
LIQUIMATIC, 150 watt Q1 with 67 wheel.
PLUTO TUTOR-2, 250 watt Q1 with Cassette
and 67 wheel,

TUTOR-2, with Liquisplode Tank.
KALEIDOSCOPE LENS (for Tutor-2) 6"
Liquid Wheel and Crystal Wheel Liguid
Cassette and Moire (24 different types to
choose trom).

Portable Hi-Power Strobes.

YOU WILL BE SURPRISED BY THE

SDL POWER SPEAKERS

High efficiency 12° speakers. Ferrite magnets.
Heavy duty voice coils and cones for Disco
and Group use,

12" 50 watt rms. 8 ohm Full range.

12* 25 watt rms. 15 ohm Mid-Treble.

15" 50 watt rms. 15 ohm. Full range.

' 15~ 160 watt rms. 15 ohm. Bass.

DISCO SPOT BANK

Designed to take three E/8 Type spot or
colour bulbs up to 150 watts each. The unit is
of all metal construction and has one 3-pin
mains input socket plus one 3-pin mainsg
output socket for connecting more thau one
bank together if required. The unit can be
left 1 ding or wall ted if needed.
Black crackle finish gives the unit a very
professional appearance.

Size 18% x 6” x 7” (excluding bulbs)

Also in stock: Ulira Violet Spot Lamps and
Fluorescent Lamps, Siandard and Colour Spot
Lamps and Fittings. Rotating Colour Displays.
Flexilights, Fibre Optics, Dimmers, Flashers
Efiects Foils, etc. Your enguiries invited.

MIXER UNITS

D3.101. Battery powered, 6-channel,’ variable
levels, 3 X 50k mic., 1 X 100mV. aux., 2 X
160mV p.u. Output 250mV.

DJ.102. Maina operated, 4-channel, variable
levels. 2 X B5Ok mic, 2 X 100mV p.a. PFL
control, master volume, mic. over-ride, output
variable 0-500mYV.

DISCO 40. Pre amp part of Disco amp (see
above). All facilities. Output will drive up to
ten 100 watt amplifiers,

Discoscene | Discosound | Discosound |Menrys Disco

(Birmingham) Ltd.

536, Sutton Road,
Southend, Essex.
(0702) 611577

122, Balls Pond Road,

t CHECK WITH YOUR NEAREST STUDIO FOR LATEST

London, N.1.
(01) 254 5779

494, Bristol Road,
Selly Oak, B'ham 29,
(021) 4721141

PRICES AND DETAILS

309, Edgware Road,
London, W.2.
(01) 723 6963

(TRADE AND RETAIL .
SUPPLIED)
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VISCOUNT il AUDIO-£52 complete

BALANCE
+H

Viscount Il} R101 amplifier

2 x Duo Type Il speakers .
Garrard SP25 Mk. 11 with MAG.
cartridge plinth and cover

Total

£22-00 +90p p&p
£14:00 +£2 p&p

PRICES
SYSTEM 1

£23-00 +£1-50
p&p

£59-00

Available complete for only £52-£3-50 p&p

PRICES
SYSTEM 2

Viscount R101 amplifier

2 x Duo Type Il speakers
Garrard SP25 Mk. i1l with MAG.
cartridge, plinth and cover

£22-00 +90p p&p
£32:00 +£3 p&p

£23-00 +£1-50
———  p&p

£77-00

Total

Available complete for £69--£4 p&p

14 - 14 watts r.m.s. 40 Hz to 40kHz - 3dB. Total distortion
at 10 watts at 1tkHz —0-1%

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

For both systems we have chosen the famous Garrard SP25
Mk. 1lf deck which comes complete with simulated teak plinth
and dust cover.

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

SPECIFICATION

14 watts per channel info 3 to 4 ohms (suitable 3-15 ohms). Total distortion @ 10W @
1kHz 0-1%. P.U.1 (for ceramic cartridges) 150mYV into 3 Meg. P.U.2 (for magnetic cartridges)
4mV @ 1kHz into 47K equalised within +1dB R.L.A.A. Rad/o 150mV into 220K, (Sensi~
tivities given at full power). Tape out facilities: headphone socket, power out 250mW per
channel. Tone controls and filter characteristics: Bass +12dB to —17dB @ 60Hz. Bass
filter: 6dB per octave cut. Treble control: treble +12dB to —12dB @ 15kHz. Treble filter:
12dB per octave. Signal to noise ratio: (ali controls at max.)—P.U.1 and radlo —65dB.
P.U.2 —58dB. Cross talk better than —35dB on ali Inputs. Overfoad characteristics better

than 26dB on all inputs. Size approx. 133in X %in X 33in.
A —————— —
D ST
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SPEAKERS

Duo Type Il

Size approx. 17In x 10%in x 62in. Drive unit 13in x 8in with para-
sitic tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet.
£14 pair + £2 pé&p.

Duo Type Ilf

Size approx. 23%in x 114in x 84in. Drive unit 134in x 8%in with
H.F. speaker. Max. power 20 watts at 3 chms. Freq. range 20Hz
to 20kHz. Teak veneer cabinet. £32 pair + £3 pé&p.

Goods not
despalched outside U.K.

S.A.E. for fully illustrated leaflet

Radio and TV Components (Acton) Ltd. 2Ic High
Street, Acton, London W3 6NG. 323 Edgware Road, London W2.
Mail orders to Acton. Terms C.W.0. All enquiries S.A.E.



talos Wowrat5 off
unisounb

anewconcept in stereo

The whole system is complete including superb cabinets in simulated teak
—just simply screw together the components and you save pounds!
Ampilifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge with (diamond stylus), teak
simulated plinth and tinted acrylic cover. Plus the big 13” x 8" EMI Twin-cone
speakers ready for mounting in their elegant cabinets. )

Easy to follow step-hy-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound.

£25 complete plus £2-80 p. & p.

Power output: 4 watts per channel
into 8 ohms.
Inputs: 120 mV (for ceramic cartrid ges).

-Stereo headphones with adaptor £4-00

+\f

UNISOUND MODULES ONLY £6.95

1f you prefer, you can buy the three moduiesik :
—pre-amplifier, power supply/dual power
amplifier, and contro! panel—by themselves
for only £6-95. P. & P. 50p extra.

See opposite
bage for address

SOUND 50
50 WATT
AMPLIFIER
AND
SPEAKER

SYSTEM
Output Power: 45
weatts R.M.S. (Sine
wave drive). Fre-
quency Response:
—3dB points 30Hz at
18KHz. Total Distor-
tion: less than 2%
at rated output. Sig-
nal to noise ratio:
better than 60dB.
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: + 13dB at 60Hz.
Treble Control Range: + 12dB at 10KHz. Inputs: 4 inputs at 5mV into 470K.
iEach‘paxrl(r of inputs controlled by separate volume control. 2 inputs at 200mV
nto
To protect the output valves, the incorporated fail safe circuit will enable the
ampllf‘er to be used at half power,

SPEAKERS 1 Size 20” x 20” X 10” incorporating 12” heavy duty 25 watt high
flux, quality loudspeaker wnth cast frame. Cabinets attractively finished in two tone

P!us

colour scheme—Black and Grey.
£50.%

COMPLETE SYSTEM
Amplifier £28:50 plus £1-50 P. & P.

Sound 50 Amp and 2 speakers-
Speakers £12-50 each plus £2.25 P. & P,

RELIANT Mk IV

“% 5 Eilectronically Mixed Inputs.

% 3 Individual Mixing Controls. * Separate bass and treble controls

common fo all 5 inputs. ¥ Mixer employing F.E.T. (Field Effect Transistor).
Y Solid State Circuitry., % Attractive Styling.

‘9 so INPUTS :—1. Crystal Mic or Guitar 9mV. 2. Moving

L1 A for a wide range of medium outpuf equipment (Gram.,

Tuner, l%omtor. Organ, eic.). All 250mV sensltmty

13dB @ 60Hz. Treble control range +12dB @ 15KHz. Separate ON/OFF Switch.

Neon Indicator. POWER OUTPUT :—t2 Watts R.M.S. into 3 to 4 ohms speaker,

coll Mic or Guitar 8mV. Inputs 3, 4 & 5 are suitable
plus p. & p. 60p CON LS :—3 Volume controis. Bass control range:

SIGNAL/NOISE —Better than —60dB on inputs 3, 4 and 5 & —50db on 1 & 2.
su SIZE:—12”

PPLY :—220-250 AC Mains. x 67 x 3"

or available separately.

TOURIST MK 3

CAR RADIO
ALL TRANSISTOR

Beautifully designed to blend
with the interiors of all cars.
Permeability tuning and long
. wave loading coils ensure excel-
lent tracking, sensitivity and
selectivity on both wave bands.

DUETTO MK. Il I.C.
STEREO AMPLIFIER

Mullard built stereo pre-amplifier/tone control module and the highly efficient
z .C. monolithic power chips ensure reliability and very low distortion at ali power
evels.
INPUTS:—P.U. 150mV. @ 2-2 Meg (for ceramlc cartridge)

Auxiliary 100mV. @ 1 Meg (for radio, tape etc.)
OUTPUTS:—5 watts R.M.S. per channel into 8-15Q speakers.

Switched stereo headphone socket with power correction.
CONTROLS: -Monolstereo switch, selector switch, treble, bass, volume,
balance and on/off switch, Neon indlcator

g 'm TONE CONTROLS —Treble ﬂ:14db @ 15KHz

+14db @ 60
POWER BANDWIDTH —izdb 20Hz-25KHz
plus P. & P, 60p.

R.F. sensitivity at 1MH1 is better than 8 micro volts Power output Into 3 ohm
is 3 watts, P di.F. le and tuner together with comprehensive

instructions guarantees success first time. 12 volts negative or positive earth.

Size 7in x 2in x 4%in deep.

Circuit diagram 13p. Free with parts. Speaker, baffle and fixing kit £1-25 extra,

plus 23p p. & p. Postage free when ordered with parts.

SET OF PARTS

£6.30

plus P. & P, 50p.

See opposite page for addresses
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THE PULLMAN PB

PUSH BUTTON

RADIO KiT

board, you can

build this
push-button

car radio kit.
It's simple-
just follow the

Apart from the output stage,
which is an integrated circuit,.
the only other electronic
components that need solder-
ing are some capacitors,
resistors, etc. The kitincludes
a pre-built RF tuner unit, and

step-by-step
fully modulised IF stages instructions
which are pre-aligned before

despatch. As well as electronic components, this kit
also contains 2 diamond-spun aluminium knobs,
elegant matching front pane!, dial, washers, screws
and wire.

The Pullman PB is suitable for 12 volt working with
both negative and positive earth. it covers the full
medium and long wave bands. Four push-buions
for medium wave, one for long wave. il is perme-
ability tuned and sturdily constructed. Output is a
full 2-5 watts into an 8 chm speaker. But the Pullman

PB will operate into any loud-
speaker from 8 to 15 ohms. PRICE ONLY
£1.00+ oeosor

Power consumption approx.
1 amp.

* Circuit diagram and comprehensive
instructions 50p, free with parts.
% Car aerial £4-25 post paid.

Bohm speaker, with baftie
and fixing strips. £1-50
post free if bought with the kit

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

R|[THV||C
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Terms C.W.O0. |
All enquiries S.A.E.

TWO YEARS’ GUARANTEE
ALL MODELS

405/625: 19° £25-95
FREE 23 £35-95

CATALOGUE &%

£1-95

COLOUR TV 19" £145
OR 25" £185

19 NOW

£11-95

LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY
A SELECTION OF RECENT YEARS MODELS

U.K. MANUFACTURE

TV TUBES REBUILT
GUARANTEED 2 YEARS

17~ and 19" £5-95; 21" and 23”7 £6-45

Exchange Bowls carr. 55p

b

COMPONENTS MUST BE CLEARED

Transistor Radio Cases: 25p
each. Size 94" x 64" x 34". Post 22p.
Speakers: 35p. 24" 8Q. Brand
new. Post 1S5p.

Record Player Cabinets. £3-75p
Designed for the modern auto-
chanzer Size 177 x 15" x 7}".

p. 55p.
Radm: "£3.95 8 transistor LW/
MW, Free case, battery. Post |5p.
Precision Tape Motors: £1-95.
200/250V. Famous German manue-
facturer. Post 20p.

| Transi Gang Cond
20p. Miniature AM, Post 1ree
Modern Gang Condensers: 30p.
AM/FM or AM oniy 20p. Post 10p.
Press Button VHF Tuner 75p.
Brand new, takes PCF806, PCC89.
Post 25p.
Valve ELLBO 50p

! SPECIAL OFFER

| 1 25p each. Post 5p. D/SW

/
500/500 KO D/SW 500/100 Kﬂ
D/sSW | 00. KQ. S/SW
500/500 KO SISW 500/1 meg.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.[2. Phone 01-478 6001-2-3

Mail Orders to Acton

Goods not des-

VALVES

SAME DAY SERVIC

NEW! TESTED! GUARANTEED!

SETS

1RG5, 185, 174, 384, 3V4, DAFO1, DF91, DK91, DL92, DLS4.
Bet of 4 for £1-12. DAI‘QG DF96, DK96, DLI8, ¢ for £1.55.

1R6 .28/30C15 58/ EABCS0 .32\ EL500 ' -62|PCL82 32| UABCSO -38
185 .22/30C17 76| EAF42  .50)BMS0 -ss PCL83 -57{UAF42 50
1T4 .18|30018 .81 |EBSl  -10/EMS1 38 PCLB4 -34|UBC4l 52
384 28! 30F5 .84/ EBC33 +40/BM84  -32|PCL85 38/ UBF80 -34
V4 -47| 30FLY -85 EBC41  -54| EM87 «50 | PCL8A -38 | UBF8D 82
5U4a  -31|30FL1z -60/EBCSO -22/E¥5l  -36|PCLeS -65|UCC84 -32
5vdG  -35/30FL14 -68|EBFA0 -32|kY86  .%8/PCL800 -75|UCCSs -85
DY3GT -34|30L1  -20|EBF83 -39|EZ40 - -43| PENA4 -77/UCF80 -38
74G  -3530L15 -57|EBF89 -28/EZ41  -43|PEN36C -70| UCH42 58
6/30L2 -54{30L17  -87|mCC8l -17|EZ80 .22 PFL200 -52|UCHS1 32
A 11|30P4 85 82 20/EZ81  .28|PL36 40| UCL82 32
6AM6  -18{30P12 72 3 -85(Gz30 3%/ PL8L 44| UCL83 -56
GAQ5  -22|30P19  .85|ECC85 -34|GZ32  -40|PL81A 47/UFa1 B8
6AT6  .20/30PL1 -60ECCS04 -54/GZ34  -48/PL82 1|UFsy 80
6AU6  -0|30PL13 -89 ECF80 -31/KT41  -77|PL83 88/ ULg1 57
6BA6  -20!/30PL14 ECF82 26\KT61  -55|PL84 30| UL84 30
6BES  -21|35L6GT 55/KT66  -78|PL50D 3 UMed 22
6BJG  -41{35W4  -25/ECH42 -59|LN319 .83/PL504 -63|UY41 88
6BW7  -5%|35Z4GT ECHS1L '-29|LN329 .72|PM84 -88|UY85 25
§F14  -20/30CD6G -68|ECHS3 .40|LN339 -83{PX25 85| VPAB 77
6F23 88807 45/ ECH84 88| N78 87| P¥32  .55(W77 43
6F25 53| AC/VP2 .77|ECL8O .35/ PARCS0 -34(PY33 .55 777 22
837G 24 | B349 85/ ECL82 8] | PCRE 47| PY8L +25] Transistors
6K7G  -1%|B729 62| ECL86 .35/ pC88 47 PY82 .25/ AC107 .17
6K8G  -17|CCH35 .67|EF3s  .38/pCos  -42(P¥83  -28jAC127 18
6Q7G  -86{CY3l 30| EP41 80| PCo7  -39|PY88  .33|ADI40 87
6SN7GT .30\ DAF9L .22 |EF80  .23(PCs0o  -81|PY800 -34)|AFI15 .20
4v6G .28/ DAF96 -36/EF85  .28|Pccss -20)\PY801 34|AF116  -20
8V6GT DFo1  -16/EF86 .30, PCO85 28| R19 30| AF117  -20
6X4 23/ DF9% .36/ EF89  .26|PCC88 38/ R20 56| AF118 48
§X6GT -28|DH77 .20/EF91  .13{PCCR9  -45(U26 84| AF125 17
10P13 58/ DK32  .88|EFe2  -30|PCCl8n -48|U26 56| AF127 17
12AHS 2.95/DK91  .28|EF98  -85{PCCBO5 -56|U47 84/0C26 = 26
12AT 17| DK92  .50|EF183 .28/ PCF80 -28|U49 56/ 0C44 12
12A07 -20|DKS6  .45|EFi84 .81 PCFs2 -33 Us2 310045 12
12AX7 .22{DL35  .40|EH90 .35 PCFas -48|U78 240071 12
19BG6G 80| DL9Z 26| EL38 .55, PCFso0 .58/ U191  -59,0C72 12
20F2 67! DL94 47| EL34 45| PCF801 28| U183 -42|0OC75 -12
20p3  -77|DL96  .38{EL41 .54 PCF80z 4o Uzs1 -84\ 3C8! - 712
25L6GT -19({DY86  .24/EL84  .23|POFS05 8110301  -88i00s2 .1
26U4GT 67! DY87 -24 EL9% -ze PCF806 -66 Us2s 86 oD .12
3001 28| DY802 .33 |EL95 3| PCFs08 -68/T801  -80[0C170 28

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX.

Tel. 01-550 7441.

Minimum nnsdpackinz on 1 valve 7p., on each additional valve,
. per. valve extra)
Any parcel insured against damage in transit 3p extra.

-patehed éuteide UK




Why take the risk?

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

){} Model CCN 220 volts or 240®

Y7 The 15 watt miniature model CCN.
- %%  also has negligible leakage.
p.  Test voltage 4000v. A.C.
Totally enclosed efement in
ceramic.shaft. Fitted
\
W

[~z Model X25

The leakage current of the NEW X25

is only a few microamps and cannot
harm the most delicate equipment

even when soldered "live"".

Tested at 1500v. A.C. This 25 watt ron

with it’s truly remarkable heat-capacity \

long-life iron-coated bit 3/32"

4 other bits available
_1/8”, 3/16" 1/4" and 1/16"'

will easity “out-solder’’ any conventionally
made 40 and 60 watt soldering 1rons,

due to its unique construction advantages. ™z

5%

Fitted long-life iron-coated bit 1/8Y. ¢ ,  PRICE: £1.80 (rec. retail)
2 other hits available 3/32"" and 3/16". OR Fitted with triple-coated,
Totaily enclosed element in ceramic PRICE: £1.75 (rec. retail) {iron, nickel and .
and steel shaft Bits do not “freeze” Suitable for production work Chromium) bit 1/8
and can easily be removed and as a general purpose iron PRICE: £1.95 (rec. retail)
A SELECTION OF OTHER SOLDERING EQUIPMENT.
i th_-. o MODEL contains 15 Watt miniature iron fitted

SK.1KIT . with 3/16" bit, 2 spare bits /32"
and 3/32", heat sink, solder, stand _
and “"How to Solder” booklet

PRICE £2.75 B

MODEL CN

Miniature 16 watt soldering iron fitted 3/32" iron-
coated bit. Many other bits available from 1/18"' to
3/16". Voltages 240, 220, 110, 50 or 24

if"

PRICE: £170 (rec. retail) MODEL SK.2 KIT 'I,;'
' g % .y
contains 15 Watt
mgiﬁt ?ENvfatt soldering iron fitted witr; nickel e
iniatur { i - "
plated bit 3/32". Voltages 240 or 220. 2 spare bits 5/32" ar?ga?/s?fk
PRICE: £1.70 (rec. retail) solder and
booklet”How
Solder'" & o
o Solder” ¥ g oE £2 40
MODEL

MODEL G
18 Watt miniature iron, fitted with long life iron-

coated bit 3/32"', Voltages 240, 220 or 110.
PRICE. £1.83 (rec. retait)

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

. PRICE £1.95

Please send the ANTEX | enciose cheque/P.0./Cash
colour catalogue. {Giro No. 2581000}
D Please send the following:

rom radio or electrical dealers,

car accessory shops or, NAME «_ ... sl z—
. case of difficuity direct from:— . .
ANTEX LTD. FREEPOST

10 stamp required) Plymouth St : e
QH 1BR Tel: 0752 67377 e e s va
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ORGAN KITS

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

¢ Portable—4 octave keyboard with 10 voices,
3 pitches—vibrato, at £193-00, P/P £1-50.

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

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

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

We regret H.P. facilities are not available, but components
can be bought separately. Trade and overseas enquiries
weicomed. Send I5p for latest catalogue.

Please call in for d ratian. Busi hours: [0 a.m. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC

MUSICAL INSTRUMENTS

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

Bus numbers 37, 220, 225; 168 pass the door, 10 minutes
walk from East Putney or I5 minutes walk from Putney Bridge
5 Underground Stations. 5
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RADIO_BARGAINS PRACTIGAL WIRELESS
e ELECTRONIC IGHITION
B - SYSTEN

;} ABC’S OF ELECTRONIC
X} POWER
2 ; o By Rufus P. Turner £1-50 w*
<(55rundig Mariner TR865 £35:00 THE MANUAL OF CAR
rundig Solo Boy £16-50 ELECTRONICS
Grundig Music Boy £26-00
- i By Rudolph F. Graf and
Grundig TR600 . £2850 )28 y p
Grundig Elite Boy 210 £29-00 George J. Whalen £3-50
grunglg EI:itIe dBoyBsOO 2266-50 X} X}
rundig Melody Boy 500 26-50 99 WAYS TO IMPROVE
Grundig Melody Boy 1000E £41-50 i YOUR HI-FI ﬁ This Capacitor-discharge Electronic_ignition
Grundig Satellit 1000 £125-00 By Len Buckwalter £1-50 X? :ﬂ!ﬁ(elm was drer::ently e:crib(eg ir‘\ Pracﬂlcal
1 o al 7O xtrem u! .
Srondls vacnigor 0 Ease | | X o || pEeiedekiinirland
) nta el oni -
Grundig RF430 £2650 X} PRACTICAL DESIGN );':> poar::an?; only, enabIG the customer to (ca%rgr
Koyo KTR1661 8w.b. £40-25 2:, WITH TRANSISTORS 2$ i’;ii:fn"m"g' e :ggg;'famlgae Dr%'r'ﬁe’ftrvﬁ%‘éﬁ
Koyo KTR 1663 or 1664 8w.b. £47:50 (Rev. Edn.) i printed clrcuit board and fully machined
Koyo KTR1770 11w.b. £66:00 2$ By M, Horowitz £2-40 X} gxe-:agg'c]aSe wlth'.elscm.?:l :oggegir:n b!ocl:’.
Alwa AR158 £31:00 2$ tr:(r:tsfo:mef. sfi‘tg?-glsad:"componesnts armo‘;trl‘ll
Toshiba IC70 ( £;6'50 I} Th% l‘lazda gook of Pe'. g:;\strt:)ztion:etails. Seuai‘tfarl\ole;ol{ 1§V. sysnt:n;z
Aiwa AR158 6w.b. (inc. air)  £31-00 RECEIVER SERVICIN RO O o ARl
* Hitachi WH1160 with D.F.  £2250 - Y+  ByD.d. Seal £350 Yo e e S “wirieg. manual 256,
ITT/KB Golf £26'50 i$ {Published: Foulsham Technicai) refund.abslte °5' p‘;"'f.t”e of m'£1,2 t f
ITT/KB Touring Int. Marine  £45-00 X Price © B e . . Ea7a bost fre
With each set “Guide )j} INTRODUCTION TO X? Trade enquiries invited. Mail order' only.
to Broadcasting X? VIDEO RECORDlNG )::> State pos. or neg. earth when ordering.
Stations” (160 pages) P B Ol o tectminy e DABAR

WILMSLOW FOULSHAM ELECTRONIC
; - -SAMS ;
AUDIO, pept. Pw, TECHNICAL BOOKS PRODUCTS

10 Swan St. Wilmslow, | | BSIHEe LY ENelo Nk s} WALSALL, STAFFS. WS1 102

Cheshire, SK9 1HF VEOVIL R0.. SLOUGH, BUCKS. ENGLAND Tol. Walsall 435
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BlI-PRE-PAK

COMPLETE TELEPHONE
oM S FRE lc::t;rkm.oc;mz

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

OUR VERY POPULAR 3p TRANSISTORS

TYPE “A" PNP Silicon alloy, TO-5 can.

YYPE "'8" PNP Silicon, plastic encapsulation,
O N LY 50p TYPE “E” PNP Germanium AF or RF. TRANSISTORS,
POST & PACKING 355 EACH TYPE *F” NPN Silicon plastic encapsulation. RECTIFIERS
,
TELEPHONE DIALS FULLY TESTED AND MARKED DIODES,
INTEGRATED
Standard Post Office type. SEMK:ONDUCTORS CIRCUITS.
Guaranteed in working order. £p £p FULL PRE’PAK
Acio7 0-15 'OCI70 0-23
ONLY 50p ACI26 0-15 | OCI71 0-23 LISTS
ACI27 017 | 0C200 0-25
POST & PACKING 13p ACI28 0-15| 0C201 025
ACI76 0-20 | 2G301 0-13
ACYI7 020 | 2G303 913
AF239 0-30 | INTH ¢-50
AFI86 0 !zmsoz—s 018
AFI139 ©0-30 | IN1304-5 o-17 RELAYS FOR
; BCI54 020 | 2N 1306-7 020
_.‘TESTE?’ AEJEGEERMEEA_‘SS___ BCI07 0-10 | 2N1308-9 0-22 VAR:,C;[UpszTYPES £1
B2 hoto Ceils, Sun Batteries. BCi98 0-10 | 2N3BI9FEY 0-35 5
4 0 ST B Al 50p BC109 0-10 | IN44IGFET 0-35 P .
B79. 4 [N40D7 Sil. Ree. diodes. 50 BFI94 0-15 | Power COLOURT.V. LINE.OUTPUT
1,000 PIV lamp plastic P BF274 0-20 | Transistors o TRA;;EVO':MER § By
B T BFY50 015 | ©C20 0-50 esigned 1o give when used wit
B8l =10 Ef:: .5,"':,“:,::" mixed types soP BSY2S 0-13| oCc23 0-30 and PY500 valvefs As removed from colour
BSY26 B-13 | ©C25 0-25 receivers at the factory.
B® 200 Mixed Coacitors ke S0p BSY27 6-13 | O0C26 023 NOW ONLY 50p each
H4 Mixed  Resistors. Approx. | 0-13 | OC28 0-30 . post and packing 23p.
250 quantity counted by weight TV soP BSY29 o'"! 2h 0:25 Quantity {~10 10-50 350+
H7  4Q Wirewound Resistars. Mixed  §0p gsgfISA :','gi 23?29 8.3; BB105 Varicap Diodes i0p 8p 6p
types and values. P ot o3 AUvIo vas OCTl or 72 Fully Tesced p
A Unmarke: ] 5p ]
HE BYI27 5il. Recs. ] oc4s 0-10 | 25034 0-25
o 4 766 IV, 1 amp. plastic B 50p ocrl 0-10 | 2N3055 0-50 ”‘2‘_‘3?45.5:‘5%"'525“ ’""zsp 00  I15p
He ~& 29 OCPT7! Light Sensitive 50P oc7z 0-10 | Diodes OA47 Gold-Bonded Diodes
Photo ¥ rantistor ogsl 0213} AAYL2 02110 Markedand Tested  3p 3 2P
Hi2™ §() NKTI55255 Germ. diodes, Ef) oceib Q13 | OA9S 0-07 I-watt_Zener Diodes 7'5
s 1\ R e b WS
n . 3 - i .
HB 20 DN RES 50p ocI40 015 | 914 e e 50,
HI0 Q) | Wact Zener Dmdes. “Z0p 100 Volts 200 17p 15p
HIO 20 | WartZener Dladerny. 50p Micro Switches, §/P, C/O  25p 20p 15p

3! Mixed Diodes, Germ. Gold l-amp Bridge Rec's 25-volt 25p 22p 20dp
H3E 100 onsea. 'uc“ Markea G 50p

Unmarke

His Short fead T sistors, NPN
30 Sil?crt:n eF‘llanall—'a?ypes.r sop

F.E.T. PRICE
BREAKTHROUGH !!

This field effect transistor
2N3823 in a plastic encapsuiation, /
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50+420p each.

INTEGRATED CIRCUITS
SL403DAudloAmn 3-Wares 150 1-37 1-32
709C Linear Opp. Amp. 25p 12W0p I5p
Gates, Factory Marked and

Tested by A.E.1. i0p % 8p
J. K. Flip-Flops Factory,

Marked and Tested by

AEL 20p 18 iSp
$N7490 Decade Counter 50p 45p 40p
UL914 Doal 2 /P Gate 40p 35p 30p

UNMARKED UNTESTED PACKS
Bes |50 Germanium Diodes sop

Min. glass type
883 Trans. manufacturers’ rejects
200 0 DRERCRRE: sil, and SOP
erm.

100 S SUREa S0P

BB6 il D d
50 lN914“:n?'sl:l‘9l6 cypes 50p
B38 Sil. Trans. NPN, PNP
50 i ocao0 50p
2N706A, BSTISA, etc.

Bl so E;‘;T;r;;u;wj%nsxstors sop

He 40 BIilaTme S0P

Fﬁ?—mion Siud Rectifiers, 50

His 30 Tep Hae  Silicon Rectifiers, 50

HI6 A B e e Bata 50p
supplied

30 PR et 50p

W I5 Ranres oo™ 50p

LOW COST DUAL INLINE I.C.
SOCKETS

14 pin type at 15p each

t6 pin type at 16p each.

BOOKS

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

Substitutes; 40p
This includes many thousands of British
U.5.A., European and C.V. equivalents.
The liiffie Radio Valve & Transistor
Data Book 9th Edition; 75p
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integra:ed Circuits.
Send for lists of thesa English publications.

=22

ST L1 ] \
Please send me the FREE Bi-Pre-Pak Catalague.

TRANSISTOR IGNITION!
AS USED BY RACING DRIVERS

N OW We introduce a Transistorised Ignition
thae is NOT a Kit at LESS than Kit price!
The Super Spark, Mark Il is ready to go.
Installation time—I0 minutes. It operates on
a2 unique and newly discovered principle that
drives a standard ignition coil with a fantastic peak
of 400V. The solid impact gives 45,000 Volts right
to the sparking plug and gives cooler running,
longer plug life, more M.P.G. and greater B.H.P.
Contact breaker life is extended indefinitely and no
visible burning will ever take place. The circuitry is
j 2!l silicon solid state and is engineered for top
dependable performance on any car with standard
ignition coil. 4 and 6 cylinder. Every unit is tested
before despatch and each carries a full guarantee.
.Gives a full spark at up to 8,000 RPM!

Super Spark—£§0.95
P& P2Sp

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter intc a linear and
accurate rev. counter for any g

=i s 4. 3

car with normal coil ignition MINIMUM ORDER 50p CASH WITH ORDER
PLEASE. Add 10p post and packing per order
OVERSEAS ADO EXTRA FOR POSTAGE

£l cach \-------

Bl_an pAK l Tn 'DEPT. D, 221 224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
_ ! 7 _ TELEPHONE: SOUTHEND (0702) 46344
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COMET HI-FI

discount warehouses

Rec. R’,erlgvl L;,J:r’fl Rec. Retan Lgmel Rec. Retarl Comet
ice e i i
STERECIAMELIRIERS ' TURNTABLES iy e SPEAKERS—continued Bricgl dRUicy
ALBAUATO0 .......covihern.e.  37-93 26-95 GARRARD §P2s Mk il 16-17 -§-45 GOODMANS Double Maxim 32:07 24-75
ALPHA 212 By Highgate .. 37-75 2495 RRARD SL6 20-93 1395 GOODMANS Mezzo 3 . 35-70 22-45
AMSTRAD Stereo 8000 Mk 2 27-85 1495 GARRARD SLssa 4321 31-95 GOODMANS Magnum K 4620 28-95
AMSTRAD 1.C. 2000 ...... 42:95  27-25 GARRARD 401 ... 38-04 2595 GOODMANS Dimension 8 72-44  41-50
ARMSTRONG 521. 53-00 448 GARRARD SL72B . 3260 2295 GOODMANS DIN 20NT kit. 12:19 895
DULCI 200M  ........covvonininns 32:00  19- GARRARD Zero 100A. 57-42  39:95
FERROGRAPH F307 Mk Wl (cased) 64-00 44.90 GARRARD Zero 100S . 52-83 385 15:86 11.95
GOODMANS Maxamp ............ 54:00 34-95 GARRARD WB4 base o 26-46 1750
tgﬁﬁ B“'.i: 37%(?“:«))” gg-gg ;;'g: Zero 100 & Zero 100S............ 6:55 495 5:5?3 aispenk:r Sgstem 15:90  10-258
¢l as X Y 1100 4-speaker { 20 13-9!
METROSQUND ST20E 39:50 24-95 KN160D 3-speaker System 0 e
e R e p ¥ 25-20 15-95
70-00 4625 The 9T are lete with KN2100 3- speaker Syltem 30-60 2045
ggg ggg: :af'e. pi““:lh. %ersp;x 'covll ‘:?I ct.""“ei LEAK 150 {pair) . g
5 . 1] ywve and ready for use. at spetia LEAK 250 (pair)
29-00 19-95
45-50 30-95 GARRARD SP25 Mk mswnh G'oldrmg (15 .800 t,ENAE';R 10 watf teak (p
89-60 58-95 ecial Price £18-50
119-85 7595 GARRARD SP25 Mk HI with Shure M.44/7 L e 03 (i)
133-83  00-95 Special Price £19-75 METROSQUND Duplex 15
147-83 9375 GARRARD SP25 Mk Uil with ls';m'u n&?g METROSOUND Duptex 25
94-43 6595 pecial Price k
51-05 :;;9.'; GARRARD AP76 with Gmd'lmquleoilzs 25 EHHSS 502 et
34-90 ‘9 eclal Price
4750 31-95 GARRARD AP76 with Shure M55E S'T"Ecbﬁ"} Ot ...
74-50, 4950 Special P"ce £32:25 TANDBERG TA
gggskg :avons: , gg'gg :g'goo GARRARD AP76 with Sshue'ilal - TANDBERG Tan 11 (pair,
R 0l ¥ 1 C nce
ROGERS Ravenabrook Mk, Il 50-50 3595 GARRARD 2025 with Sanatone STAHC TANDSERG Tan 22 toak i
ROGERS Ravensbrook (cased)M 55-50 39-55 Special Price £13-90 TANDBERG Tan 50 teak
SINCLAIR 2000 35-00 zz.:s GOLDRING 705/P with GBSD£26 CINETT TELETON 8000 (
Project 69 23-80 15-95 . g
grolecl eofz x zso/Pza g;gg 12;'35 GOLDRING GL75 Wig' G‘:""’ palep 0 G?Enﬁllslls’ggva(llo(palr)
T ct 6 . 3 ecial Ti
Prolzcto a2 ey THORENS 150 AB complete with TX11 e 200 (e )
Neoterl 61-95 42-93 cover Shure MSSE cartridge Denton Mark Ii 39-00 29-25
TE;;'EETO gggg 219938 £60-45 £47-95 kﬂin[t;)n Mark Il” 4;88 gggg
i B eiton Mark g .
307 (ol bber -t i 333 20-95 d Dovedale 3 Mark 4500 30°50
GA202 15 watt R Spec. Price 28 5 Ba;;_laavl\ SE;YeSrLr:S fI=GARRARD Rosedale 65-00 44-95
WHARFEDALE Linton Amplifier  60-00 399 GARRARD 40B - 3563 Triton HI 63:00 4995
GARRARD APT6 . X ! Unit 3 Speak 12-00  8-95
All take both ceramic and magnetic cartridges. GOLDRING GLGQ MKIT 2685 18-50 Unit 4 Speaker Kit 18.00 11-95
GL69P 3523 25-25 Unit 5 Speaker Kit .. 26:00 172§
TUNERS Gll:;gP 29% :2’273
: 7 5
Covers for 69P . g o
:ARMSTRONG 523: AM/FM ------ 52-68 38-25 Cozzr 10?r75P Daengxzz.P. ....... :gg gg: EXNS RIS PEARENS
ARG 48w | S eneicn 0k o | coomemeTaranne. . g8 14
*DULCI FMT.7 FM 24-43  17-50 COLDRING Gio1pj&.. . %3'-33 P Axiom 401...... 0.0 0 1768 12:25
DULCI FMT.7S Stereo . 32:89 24-50 GOLDRING &L72 Chassls 27-90  20-85 Audlom 8P 520 4-1%
GOODMANS Stereomax 7574 46-95 GOLDRING GLT! 36-27 28-95 Audlom 10P 5-67 470
LEAK Delta F 73:00 5395 GOLDRING GL85 . 6103 45-50 Audlom 12P 13-00  9:90
LEAK Delta AM/FM 87-00 65-95 GOLDRING GLBSP 70-80 54-75 Audlom 15P 100 15-75
PHILIPS RH 6! 44:15 31-85 LEAK Delta .... 67-50 54-75 Audlom 18P 35-70  25-95
PHILIPS RH 691 83.40 6285 McDONALD MP#0 " 14 850 Audlom 100 12:00 950
PIONEER TX500 70-93 52-50 10 G ©18-79  13-85 17; 450 320
PIONEER szoo AM/FM. 100:37 77-95 HT 2008 1478 Axent 100 650 4:90
RANK ROTEL 320 . 53-38 3850 HT70 inc. pilnth and cover, ..., 29-89  22.50 Midex 650 {3.59] 0530
RANK ROTEL 6! 86-33 69-95 and Cover for Mpao and 610 Spec. Prlce 3 95 Attenuator 373 279
ROGERS Ravensbou ¢ 57-95 A2-50 PH|L|ps 262 Electronie . ond 51 64-65 4895 Crossover Networ! 771 525
ROGERS Ravensbourne Int 62-63 47-25 PHILIPS 308 transcription unit com- WHARFEDALE8In. Bronze/RS/ 450  3-40
42-14 3095 plete with base end cover ...... 36:55 28-25 Super 3/RS/D 8-00 660
4800 34-95 PIONEERPL12AC with base & cover 4715 3395 Super 10/RS/DD - 1300 11-00
:ggg %gg ;ngssug ;X25 cover 8-96 s.gg WMT1 Matching Transformer .. 0-84 ¢-70
; g : . 7373 56
SINCLAIR Project §0 25-00 1850 THORENS TD125AB D 1138 8068
THORENS TD150 Mk. | . 33-64 2595 CARTRIDGES
All above Tuners are complete with MPX THORENS TD150A Mk. . 4309 32
Stereo Decoder except where starred. THORENS TD150AB Mk 563 3508 A UDIOMECHNIC/NQTSS ey (6307 113,08
THORENS TX11 Cover .. 413 315 e e 6-10 348
WHARFEDALE Linton with bas et
TUNER/AMPLIFIERS and cover and Shure M44-7 cart. 34-50 271-25 212{ 1523
AKAI AA 8500 208-34 169-95 B 3358
:sﬁl o500} 145-26 182 50 PICK-UP ARMS AND HEADS 59:12 4495
12583 6250 AUDIO TECHNICA ATT005 Mk Il 1878 A2y 32:50
e 70 2% AUDIO TECHNICA L2 der™! B NE 2458 19:35
ARMSTRONG M5 Decoder. 250 ‘535 | SOLDRING Lenco 75 .. e R
ARMSTRONG 525....... 9014 67.75 GOLDRING Lenco L69 B W
égggL&oNNSeMszg.i.iﬁ ......... 10272 77-50 e hastuith Sz Shel ) / 5 T
oduic 80, 35w. RMS 89-02 66-95 ORBIT ti
GOODMANS Module 80 Compact  160-38 125-95 § SMES2HEADSHELL ORTOFONMISE .o Fin ey
GOODMANS Module 110 FM/MW/ HURE M3DM 610  3-95
LW/SW 100w RMS veveereee. 131°22 104.95 . HURE M31E 11-63 685
LEAK Delta 1 19/542 ..... 160-00 127-95 SPEAKERS HURE M32E 10-73 650
PHILIPS RH 790 ... . - a0 e AKALSW 165 .. ..oovusses 59:50  39-%5 HURE Mexs 3% s
PIONEER SX770 AMIFM 135-80 104-95 HURE M44-G 830 525
PIONEER SX440 AM/FM . 10160 78-95 Bl o s HURE M44-7 790 515
ROGERS Ravensbrook Chassis .. 96-57 7425 e A adal 10 159-50 111-95 HURE M-44C . 790 540
ROGERS JRavensbrook (cased) .. 105-35 79.95 & W DM2, 6250 5185 HURE M44E . 860 550
ROTEL RX150 ... ... 67-93 5195 IS, oM ke 300 4023 HURE MS5E 970 5-85
TANDgERg TR200 MPX “s)g:za 13-3? CELESTION COUNTY 23.97  18-50 HHQE wss% . ,‘;f;’g 3:::
TELETON 2000 ... 51-50 27-25 CELESTION Dittomi20] 56-40  42:95 HURE M75EJ 1540 925
s et O ) -y we g | SR e Be s
a0 A IEM.mymtbbid 42316) 28" CELESTION Ditton 44 If 54-00 38:50 R T e zgjgg I
d q CELESTION Ditton 66 ... 99-00 74-95 SOl
All the above take' madnetic cartridges except FERROGRAPH S1 inc. stan 95.00° 74-95 HURE V15-11 .. 38-40 26-95
Teleton F2000 and RB000-which take ceramic only. GOODMANS Havanr; (.palr) £4.42 3995 ONOTONE 9TAHC Dlam/Saph.. 3-75 195
All include MPX Stereo Decoder with the exception GOODMANS Minster (pair) 50-62. 34-20 Starred cartridges above are ceramic. All others are
of Armstrong where M8 decoder is extra. GOODMANS Maglster .......... 6563 3745 magnetic.
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COMET for

after-Sales Service
THROUGHOUT THE UK
Pizturad, Service Dapt ot Clowgh A4, HUN,
aiso af Bismiegham, Bridimgton, Dongaster,
Edindurgh,  Goote, Lesds, Leicester,
Rechdafa, Shatiivil. Steckien. Wakefield
and Yark

OVER 1000 ITEMS ALWAYS IN STOCK

All items brand new and fully Guaranteed

and backed by after-sales service
— latest models in manufacturers’ sealed cartons

Rec.PR‘elall Cgmet Rec.'l,?etall Cgmel Rec. Reta:l  Comet
rice rice rice rice Price Price
::::iR%"ve;:"“s . e TAPE RECORDERS—continved
ase..... 37! -20
) Full range of headphones available at FERROGRAPH 702/4 DOLBY .... 264-38 224-5
i ; X 3 FERROGRAPH 702H DOLBY .... 274-95 233-95
: $8 3% | | decounted prices. D e e Ry e L
Special off i Base and " :
i ey S —— FERROCRAPT! 1042 yacfupe doch 2443 110.83
WB4 base MK 11Z 1o At Zero 100 FERROGRAPH 70: 4/w 4-track deck 224-43 170-65
colng Zero 100S. ... L. 655 495 HI-FI STEREO SYSTEMS —continued GRAPH 722 g ;i
ln . . 2 " I
OB RINCIEIiaes Si3TN 190 ULTRA s0os 5615 44-95 GRUNDIG C200 De Luxe Cassetfe  37-55 2795
GOLDRING ch lovGQP and72P  4-35  3.78 DEie (o g 70-45 53-05 GRUNDIG C210 batt/mains cassefte 46-00 34-95
Cove, for 75P De luxe ... oo 488 308 P 645 . 33-85 2995 GRUNDIG TK 121 twin track ...... 56-95 3995
HORENS TX25 (,or TD125AB) 895 660 A 6455 41-35 31-95 GRUNDIG TK 141 4-track ........ 62-10 45-7%
THORENS > 313 375 GRUNDIG TK 146 4-track Auto 66-95 49-95
Base and Cm,e, Tor TD12 a0 X 10-5 GRUNDIG TK 147 4-track Auto . 3:05  71-95
s 12°38 0 RUNDIC
TAPE RECORDERS AND TAPE DECKS SRNDIS: c‘é%%ass(if'ﬁa?kc"'iﬁ?o H250% 32395
0 e AKAI 1720L 4-track Stereo ........ 87-36 59-95 25p08A) L.....ieiiiiiiiinnn 71-30  53-95
AKAI 4000D 4-track stereo deck .. 93-65 §4-95 HARVARD elite cassette with
ﬁ?ﬁll g;gglsata-tr:ci; stereo d(‘e’ck 1ggg29 _5]203 AM/FM radio batt.fmains ...... 42-00 32-95
-track stereo recorder . -0 i
BLANK TAPES AKA;’I !CRBOTS t'r'a’gk stereo recorder PH;kéPcsagsstes?azex\r’dv{;‘rﬁf.l.‘f‘.d.'.o 49-95 3655
SCOTCH DYNARANGE CASSETTES AR e 2mplifier = fasiss 18358 2202 cassefte ............ .. 22:85 17-95
C60 .. ' oM 0-45 AKAI 1800SD 182.79 102-30 2204 cassette, battery/mams 29-10 22-90
0:93 055 AKAI 2000SD 289-07 22330 3902 sensettene 20i3 oeh
149 0-80 AKA| GXC 40D Cassette Tape Deck 9226 6825 4307 ok 4565 3898
CA AKAI GXC 40 Cassette recorder 11175  83-85 4308 De luxe 4-track. 5685 41-45
Cé0 . 145 0-95 BUSH Discassette DC70 ....... L 2062 1655 4404 4-track stereo recorder 8925 65-95
] 1.0 1.25 BUSH TP 65 Batt./Malns Casseite 5 595 ::% : :rac'l: st‘e,eo racorder 108 51 73-95
...................... ACRIStErsD s r 1
40 mins 5 1-50 0-85 BL{SS;LTPW Cass.eft.e.,.b'a.tfztr‘y./r‘n‘a.lr\.s 28-13 21-95 :5488: :racllz sttereo 1, deck ) 124:20 91:55
s Bumiel 1800 110 CARLTONE LCRS00 Caséetts ... .Sp. Price 11-95 2490 Stores casoatte less /S . @610 51.95
TAPE DECCA 2000 Cassette Recorder PYE 9109 cassette " 20-37  16-95
el god T B (battery/mains) ................ ‘Sp. Price 2235 PYE 6116 Sieroe ot . §6-10  51-60
T ‘95 DECCA CRIOOO Cassette Recorder SrEolcassote .
53”L.P. 12 176 120 With VHF QIO  aeerrenonrs Sp. Price 32-95 EYEDINE, erpmg s i
77 L.P. 1800 2-52 1:70 EKCO 350 Baﬁery/Mams Cassette TANDBERG 2000 .
Postage—Tap T cartridges 1-8 VHF/MW  RAdiO .evvnnrmennnnn 3742 2875 TANDBERG 1841 4-track stereo
items 5p per order. Packs of ten post free. EKCO 351 Battery/Malns Cassette 23-293  18-45 tape deck ......ieeciiiiiiiiain, 66-09 48-75
FERGUSON 3240 cassefte with case 24-30 1595 TANDBERG 3021X twin track stereo 104-00 80-85
FERGUSON 3245 T 2 | TANDBERG 3041X 4-track stereo.. 104-00 80
USON 3245 Twin track ...... 36-70 25-95
HI-FI STEREO SYSTEMS COMPLETE FERGUSON 3246 4-track .. .. 4255 3095 TANDBERG 4021X twin track stereo 16912 13550
FERGUSON 3247 4-track .. 47-95 34.95 TANDBERG 4041X 4-track stereo.. 169-12 135-50
ALBA UAS52 .. FERGUSON 3248 4-track | . 53-75 3995 TANDBERG 6041X 4-track stereo.. 182-73 145-25
AMSTRAD Ster, FERGUSON 3252 4-track 400-52 7495 TANDBERG 6021X twin track stereo  182-73 145-25
R G FERGUSON 3253 ....... 43-55 31-95 TELETON TRC 130 cassette with
DECCA SOUN;’%STg FERGUSON 3258 4 track 72-40 53-95 VHF/AM radio battery/mains . 42-50 2800
DECEA Sound o12 Shecial brice 57-95 FERGUSON 3262 ...coenuronnes 30-15 2395 TC110 cassette battery/malns .. 27-50 18-50
Special Price 76-95

.Sp. Price 79-95
cial Price 102-35
Special Price 47-75

58-33 41-85

COMPLETE HI-FI SYSTEMS

. 1
i 70-45 53-8 Completely wired mounted and ready for used
ERGUSON 3451 with Radlo 96+ 75-95 p y
FIDELITV UA2 Music Master 43-50  30-95 THORENS TD 150AB Mk. If with TX11 dust cover, PHILIPS RH 811 System, Stereo Tuner/Amp/
1 Music Master with Rad 100-23  71-95 SHURE MSSE Cartridge, LEAK Delta 70 Amplifier, ~ Cassette recorder, with 2 RH411L/S.
Stereo nine 38-50° 24-95 2 Wharfedale Dovedale Speakers 229-96 157-30 117-00 89-95

GARRARD 2025/TC deck with plinth and cover,
and Sonotone 9TAHC cartridge to suit above,
Sp. Price _13-90

GOODMANS Module 80 compact
s)//stem FM/35 watts. RMS (Less

PHILIPS 780 tuner/amp 20 watts RMS per channel.
FM/MW/LW/SW & Stereo decoder. Electronic

HMV
HMV 2450 with Stereo Radlo
KB1025 with 657 speakers .
McDONALD MP60 comple(e "with
base, cover and Goldring G800
cartridge, * Amstrad 2000 MP
ampliﬂer 2 Wharfedale Denton

touch tuning. Geoldring G275 turntable on plinth
with cover and G800 magnetic cartridge, fully
wired. 2 Mezzo 11} speakers ..., 26919 158-80

GARRARD AP76 with base cover and Shure MSSE
cartridge. Arena 2600 AM/FM and SW Tune;ls»%mig

and 2 Goodmans Havant speakers 214-85
GOODMANS Module 80 Tuner/Amplifier, Garrard

AP76 Turntable with Goldnng G800 Cartridge and
Havant Sp .. 192:97 135-65

LiNTON System with Wharfedale Linton Amplifier,
Linton Turntable with Shure M44-7 Cartridge and
pair of Linton Mk. Il Speakers . 143:50 104-15

AMSTRAD L.C. 2000 integrated circuit 20 watts
RMS into 8 ohms per channel amp., Garrard SP25
turntable with plinth, cover and Goldring €800
magnetic cartridge, fully wired. 2 Wharfedale

__Denton Speakers .............. 114:95  75-00

AMSTRAD 8000 Mk, 1l Amplifier, 7 walls RMS per

, Garrard SP25 with G800 cartridge includ-

LEAK Delta 30 amp in teak case, 15 watlts RMS
per channel. Garrard AP76 transcription deck
with plinth, cover and G800 magnetic cartridge,
fully wired. 2 Ditton 15 speakers 189-36 12970

PHILIPS RH 802 Stereo Tuner/Amp. player. 2 x 15

ing base, plinth and cover and pair of Amstrad 138
13" X & twin cone teak finish Speakers
86-95 48-40

GOLDRING 705P Turntabie, fully wired complete
with Goidring 850 cartridge. Amstrad stereo 8000

amplifier and 2 Amstrad 138 13 X 8" twin cone

watts LW/MW1/MW2/SW/FM. GP400 magnetic
38 - 8 cartridge, speakers extra ...... 155-00 118-95 Speakers -....uucbiism. veeeer. T9°95  40-85
PHILIPS 836 . o0 s a G : n
PYE&)'I‘aB:Zboxtur;;t stereo 1022 20,23 ggg FREE Technical Advisory Service. lf in doubt ask us! Price list on request,
ar me.....:ovee K 1
STEEPLETCD)NEystergo system .... 41.75 29-95 Comet guarantees that all prices auoted are genuine All items oﬁered available at these prices
TELETON STP8trackstereo system 5750  38-95 at the time this Issue closed for press. Add onail orders

TELETON R800 Tuner/Amplifier with stereo de-
coder. Garrard 2025 TC turntable and one palr of
Teleton 8000 speakers .......... 47-8

COMIET HIGH FIDELITY DISCOUNT WAREHOUSES

Oept, PW BIRMINGHAM: Heeley Road, Seliy Oak B29 6EY. Tel.: 021-472 6181,

Dept. PW ?I?MLP;?;!DQM Tivoli Shopplng Centre, 1570-1572 Coventry Road, Yardley.
e, ]

Dept. PW EDINBURGH: 1 Newhaven Road EHE SOX Tel : 554 8501 (5 lines),

Dept. PW HULL: Reservoir Road, Clough Road HU6 7QD. Tel.: 46441 (6 lires)

Dept. PW LEEDS: 78 Armley Road LS12 2EF. Tel,: Leeds 40551 110 lines).

Deot, PW STOCKTON: Teesway, Portrack Lane, Teesside TS18 2RH. Tel.: 66132/65215.

Dept. PW ROCHDALE: Corner of Well I'th’ Lune and Queensway. Tel.: 50606,

Dept. PW LEICESTER: Syston Street. Tel.: 0533 52236,

Dept. PW SHEFFIELD: The Mill, 1 Loxely Rd., Malln Bridge, S6 4TN. Tel.: 0742 341721/6.

(Cartridges 20p) O CURICOR DELIVERY REQmRED ADD £1'75 ONLY. .
Make cheques, Money Orders payable to ‘COMET’.

OPEN DAILY TO THE -
PUBLIC FROM:
Sam—5.30pm Monday
Sam-—1pm Tuesday

am—8pm Wednesday
Yam—8pm Thursday
Yam—8pm Friday
9am—5.30pm Saturday

A etooK I{eme GuMeres by
SECURICOR winin 72 hows.
(Add £1.25 onty for Secwicor delivary)
ALL GOODS FULLY INSURED AGAINST
LOSS OR DAMAGE WHILST IN TRANSIT
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EXPRESS

o/ K FAST EASY
WAY TO LEARN BASIC

MAIL ORDER
RADIO & ELEGTRONICS

DY86 0.13 PC97 0.36 PY83 028

DY87 0.23 PCC84 0n.28 PY500 095
EABCS80 .30 PCC89 0,43 PY800 0.3z,

. ae EB9I .08 PCCI89 0.47 PY80I 0.31

Build as you learn with the exciting ECCsl 0.15 | PCF8O 0.27 | UABCBO 0.3

a1 ECC82 018 CF86 044 [Vele: 0.34

new TECHNATRON Outfit! No mathe- ECCB3 024 | PCF802  0.38 | UCHSI 0.30

a - ECL80 0.2% PCF806 0,56 ucLs2 0.3

matics. No soldering—you learn the EFEO 6.31 | PCF808 0.68 | UL4I 0.54

EFES .14 PCL82 .30 uYss 0.4

practical way. EFE6 028 | PCLa3 055 | e30L2 0,58

EF89 0,23 PCL84 0.33 6AT6 0.18

EF91 .12 PCL85 .37 6AU6 0.10

EF|83 0.26 PCL86 .37 6BA6 0,10

Learn basic Radio and Electronics at home—the fast, modern way. EF|84 0.8 PFL200 0.5l 6BE6 0.21
Give yourself essential technical “know-how”—like reading circuits, EH90 D.35 PL36 0.47 | 6F23 0,47
assembling standard components, experlmentmg. bunldmg—-qmckly and EL4I B.53 | pLst 0.41 ¢ [2ATé .23
without effort, and enjoy every moment. B.LE.T.’s Simplified Study EL84 0.1 | PL82 0.2% | 12AT7 0.15
Method and the remarkable TECHNATRON Self-BUlld Outfit take the EYS). 0.30 | Ple: 2.3l 12AU7 0.8
mystery out of the subject, making learning easy and interesting. EY86 0.z8 | PLB4 n.29 12AX7 0.24
fst thing about Rad R iR mmo sn o pme 0%

' i 1 b E 0.2l 2 0.30

EVen"f you don’t know the first thing about Radio nov'c Ezel i el e L.
you'll build your own Radio set within a month or so! peag 045 | PYR2 0.24 | 50CS5 o n

. . . and what’s more, you will
understand exactly what you are
doing. The TECHNATRON Ouifit
coniains everything you need, from
tools to transistors—even a versatile
Multimeter which we teach you to
use. AHl you need give is a littie of
your spare time and the surprisingly
low fee, payable monthly if you
wish. And the equipmient remains
yours, so you can use it again and
again,

You LEARN—but it's as '
fascinating as a hobby

Among many other interesting
experiments, the Radio set you
bujld—and it’s a2 good one—is really
a bonus. This is first and last a
teaching course, but the training is
as fascinating as any hobby and it
could be the spring-board for a
career irf Radio and Electronics,

A l4-year-oM could understand and
benefit trom this Course—but it
teaches wnec real thing. The easy to
understand, practical projects—
from a burglar-alarm to a sophisti-
cated Radio set—help you master
basic Radio and Electronics—even
if you are a “non-technical” type.
And, if you want to make it a
career, B.LE.T. has a fine rangc of
Courses up to City and Guilds
standards.

New Specialist Booklet

If you wish to make a carcer in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO». This brand new
booklet—just out—tells you all
about TECHNATRON and
B.LET.’s full range of courses.

P s )

POSTAGE: | VALVE 5p, EACH ADDITIONAL VALVE Ip
ORDERS OVER £5 POST FREE. CASH WITH ORDER ONLY.

NO CALLERS.
SEND TO —

ARCHES 1150/1152
41NORWOODRD.,LONDON, S.E.24

poly-planar
20-Watt Full Range Speaker
Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas. .
Frequency range: 40 Hz-20 KHz

unities in Power canability: 40 watts peak.
mEE Opport BSer:‘uﬂvi% 85 :: /M for 1 wat‘t electricai mmétlw:lnput imnogdanu
ms temperature range: - to +175 Size
[EXsad Race (WADAL): 177167 £ T1-010 14 TNE W aights 16 Sursar

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

gl A

Dept. B8, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

®To B.LET. Dept. B8 Aldermaston Court, Reading RG7 4PF ||
fricase send book and full information — FREE and without 1

ADDRESS ..

LEASE
1. AN A3, S BLE b i

nave 8. Cavrrenosa.. acela.... i
BLOCK GAPITAX; )

- ﬂaaa,,Fsam«wE;hs.l“i%‘ﬁm, i
LY/ b(s ]

Subj. of interest ...

M L
I S RS R K - l

FBRITISH INSTITUTE OF ENGINEERING TECHNOLOGY |

L Accredited by the C.A.C.C.
[ N N N N N N N N N N I § § _§ |
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£6-50 each Stereo pair £12-50
post free

web europa

P.O. Box 162, Watford WD1 1AA

' MINIATURE POWER DRII.I.S

Capable of Drilling Mild Steel
IDEAL FOR PRINTED CIRCUITS

PRECISION DRILLING.
CUTTING, GRINDING

12 volt D.C.;

From - 5000

EXPO DRILLS LTD,,
DEPT. PW1, 62 NEAL STREET, LONDON, W.C.2




Garrard Record
Players

SP25 Mk. Il
Deck Only

4 speed
Automatic Single Player

Lasky's price

IIOSO
Garrard SL95B Deck

Add £9-00 for Garrard Base & Cover C & P £I 50
Garrard AP76 deck only .. . £23-00
Garrard 40B deck only ...
complete with stereoc cartrldﬁe
Garrard SL55B deck only
Garrard 2025T7C deck only 0
complete with KS40A stereo cenmoc
cartridge...
Garrard ZERO 100 Automatic ...

Garrard ZERO 100S Single Player

Garrard Plinths & cOveis

WB4 Mk. Il Plinch..
SPC4 Mk. li cover...

Price together ...
‘W8I Plinth o
SPCI| cover =

Price together ...

SP 25 Package

$P25 Mk. Il Single player
AD76K stereo magnecic cartridge
Lasky’s teack plinth & cover

List
List
List

£4-35
£4-75

Total List Price £24-95

Package Price = £20-50
AP 76 Package

AP76 Single Player we  List
SHURE M44E Cartridge ... List
Lask's Base and Cover ... . List
Total List Price £43-80
Package Price  £35-00
CARRIAGE—all units

DECK ONLY 50p. PLINTH & COVER ONLY 25p.
DECK WITH PLINTH ANC AND COVER 75p.

FANTAVOX CAR

£29-26
£8-59
£5-95

Wi/700

MW/LW

Two waveband

afl transistor car FEEIO ¢!

Long wavebands w.eh slide switch wave change.
Large easy to ’rlb controls. llluminated dial with
“‘easy to read’ scale. Externally adjustable aerial

trimmer. Powerful output through either one or

two speakers. Operates on 2 volt D.C. Negative or

positive earth, Standard size 64in (W) x 43in (D) x

2in (H). Black with chrome trim. Complete wit

speakar, baffle, feads, mounting brackets.

LASKY's ONILY £7-50 €& 7 25
NEW DIGITAL CLOCK
WITH

switch). SPEC. 3

40V a.c. 50Hz operation sw:tch rating 250V, 3A,

Complete with instructions. ® CO
FEATURES:

YIBRATION PROOF @ BUILT IN ALARM
BUZZER

SPECIAL QUOTES LASKY’S C&P
FOR QUANTITIES PRICE £6°75 25p

SINCLAIR PHASELOCK LOOP
STEREO FM TUNER

Incorporates varicap
diodes, printed cir-
cuit, coils, squelch 34
circuit .C. Decoder,
etc., supplied com- °
pletely built and
tested and ready to

d into any i
used with any High Fldeluy Amphfer Power
requirements 25/30V DC. Size 84° x " x 3§,
LIST PRICE LASKY'’S C&p
£25:00 srice  £16:95 7,
PZ5 power supply £4°15 extra.

EAGLE AM/FM POCKET TRAN-
SISTOR RADIO

This super compact two-band
radio ORIGINALLY COST
£9-81! The ideal pocket set for
all ages Receives all Med. wave
and FM stacions (local news, etc.)
—-separate tuning scales. Grey/
chrome trim cabinet with carry
strap. Excelient tone. Uses single
PP3 type battery. Telescopic FM
aerial, Size: 44 x 2§ x I§in. comp.
with bactery and ear-piece.

LIST PRICE LASKY'’S °
ot price - £475

LASKY’S NEW LOW NOISE
CASSETTES FROM THE USA

Single 5 10
28p £1-37 £2-70
38p £1-86 £3-67
48p £2:35 £4-63
Each cassette individually boxed in Philips, type
plastic library.
C & P: each 7p, 5—25p, 10—-40p, 20—68p.

INTERNATIONAL

MAGNETIC RECORDING TAPE
FROM THE U.S.A. AT LASKY’S

RECORD LOW PRICES
3in. RT.20 Message Tape 225ft
3tin. RT.21 Triple play, 600ft. Mylar
in. RT.23 Double play, 1,200ft. o
in. RT.18 Long play, 900ft. Acetate ...
. RT:17 Standard play 600ft.
in. RT.15 Double ptay, 1,800ft. Mylar...
in. RT.16 Long play 1,200ft. Acetate...
in. RT.24 Standard play 500ft. P.V.C.
in. RT.14 Long play 1,200ft. Mylar
in. RT.25 Triple play, 2,400t ..
in. RT.22 Standard play, { 200(: Aceute
in. R.T.10 Standard play, I ,200fe, Mylar
in. RT.12 Long play, !,800fe. Mylar ...
. RT.13 Double play, 2,400ft. Mylar
in. RT.!1 Long play, |,800fc. Aceu:e
i RT.19 Triple play, 3 600ft. Mytar .. 50
3:‘»!\ RT.22 Quad play, l.|00ft. e e £1-02
P & P 5p extra per reel, 4 reels and over Post Free.
Special quotes for quantities.

Leak Speaker “Scoop”

Leak 150 Speakers
List price £49-90

£38-95

C&P
15p

19p
S0p
T5p
50p
43p
-t3
75p
68p
75p
+31
63p
Ggp
95p
£4-25
75p
£2-

£1

C&P
£2-00

Leak 250 Speakers
Il:i:s‘l’(l;f; £65-00 3
Price £48-95
Leak 600 Speakers
List price £99-00
£6875

Lasky's

P
Price FREE

LEAK BARGAINS
STEREO 30 PLUS anplifier (cased)

C&P

List Pri
List Price price  £45°00 %

STEREOQ 70 amplificr (cased)

Lust Pm:e LASKY’S £5£.00 ¢ £I-00
I.EAK CASES

Eosew;ood casiss Ionr sStereo 30 or Stereo 70.
ist Price L. 2 C&P
.37 FRice = £275 5
Ieak lc,ase forLSA:erKegfestic tuner only. 2o

ist . Price SKY" [ 4
€737 price - £2°50 5
Teak double case for 30 or 70 and stereofetic
tuner.

List Price LASKY'S £4.958

£1037  PRICE
LEAK
TRUSPEED

2 speed belt drive turn-
table comp, with plinth,

C&P
35p

cover and SHURE carz.

ridge.
LIST PRICE £69-50
o C&P
LASKYS £47-50

£1-50
LASKY’S 1C-403
INTEGRATED
CIRCUIT

Originally developed for computer
and space projects—size only 15 x
10 x 5 millimetres. The 1C-403 is an
mtegra:ed power and preamplifier
requiring only the addition of tone
and volume controls, power source
and speaker to form a complete
audio amplifier of 3IW output,

SPECIF[ ATION (ratmzs at 25 C).
Output power typically 3W from
250mV. Input frequency fesponse
20Hz to 80KHz plus 34B Max.
operatmg voltage 21V. Min. operaz-

-5 ohms. Pre-amp imp.
rﬁ/ohms Preamp. input
current SO0mA, The 1C-403 is avail-
able from stock exclusively from
Laskys-—complete with instruction
data and suggested circuit applica«
tions. Free instruction leaflet on

request. £1.50 2FOR

cap
LASKY'S 5
PRICE eacH - £285 A8n

TRIO KA2000A STEREO AMP
KA2000A 16 4 6w
Stereo Ampllﬁer

104 x 4
TEAK LEEVE as illus-

ASKT trated £3:25 extré &P
Price © ONLY £37-50 Gt
KA2000A PACKAGE
TRIO KA2000A Stereo amplifier ...

2 LASKY'S Criterion Mk X speakers
BSR MP.60 turntable..
LASKY'S Plinth and cover ...
AD76K stereo magnetic cartndge

Total Recommended List Price ..,

LASKY’S PRICE £79-00 c &P £3-50

DON’T FORGET YOUR 972
AUDIO-TRONICS CATALOGUE -

Name and address and I5p
|ncludes you on our

Inasky's MRadio Lhdmited

Bianches

207 EDGWARE ROAD. LONDON, W.2 Tei: 0]723 32N
33 TOTTENHAM CT.RD.. LONDON. W1 Tel: 01-636 2605

Openallday.9 o.m.-6 p.m MondeyloSatyurday

152/3 FLEET STREET. LONDON. £ C 4 Tel: 01-353 2833

Openalldoy Thursday. vady closing ! p.m. Sptuictng

The Hame of High Fidehty

Oper ollday 9a.m -6 p m MondoyloSaturday

Open all day Thurdoy, early dosing 1p m Saturdoy

42-45 TOTTENHAM CT.RD.. LONDON. W1 Tel: 01-580 2573

NEW CITY BRANCH NOW OPEN
109 FLEET STREET. LONDON. E.C4 Tel: 01-3535812

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST, TOWER HAMLETS, LONDON, £.1 Tel.: 01790 4821
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CORPORATION LTD. Bu &

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I [EL8¢ .38

THE VALVE SPECIALISTS Telephone 01-722-9090 |wiss .52
E o
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6BW7 .50)86; .58119G6 50| DD .98/BCC33 1.50 EM8I .37
8BZ6 .31 6§J7 .85(20D4 105 ACOPEN.38| ECC40 .80{EMS3 .75
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0L17 .65 HL?BDD 40
12A6 .85 |E80CC 1-685;ECL85 .54|HL41DD.88

6GKSH 12ACs .69|E80F 1.20{ECL86 .33|HL42DD.50
sGU7 12AD6 ES3F 1.20{EF22 .63/ HN3091-40
6H6GT 12AE6 .80 EF40 .49|HVR2 .58

815G 12AT6 A0IEF4]  .58|HVR2A .58
6J6 12AU6 .21 [30PLI4 .62!E182CC1.00( EF54 .98|KT41 .98
837G 12AU7 .19/30PL15 .87{El1148 .58/EF73 -75|KT44 1.00
6J7GT 12AV6 .28|35A3 .48|EA50 .18/ EF80 .21|KT66 .80
6JUSA 0{12AX7 .21;35L6GT .42 EF83 .54

EA6 .88
12BA6 .30|35W4 .283|EABCS0.20/EF85 .25|KTW61 .63
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80
15
50
50
.50
.15
19
BISGT fg 12AT7 .16}30PL13 .75 EIBOF .90 EF42 .33|KT2 .25
24
38
5
.10
lg 12BE6 .Sg 35Z4GT .24, EAC91 .38[EF86 27| KTwW62 .63
.39
a4

LY 12BH7 .27|35Z5GT .80 |EAF42 .48|EF89 .23 KTW63 .60
EL6GT 127G .33{50CDEG EB34 .20 EF91 .17|MHLDs .75
6L7 812K5 .50 £217|EB91 .10|EFe2  .28|N78  2.08
6L18 19K7GT .34{50EH5 .55|EBC41 .48|EF9  .65|Ps1 44

6L19 1.38}128C7 .85|50L6GT .45(EBC81l .20 EFIs3 .25

BENTLEY ACOUSTIC e

M
8 | PC38 BT PY83/2 .50|U12/i4 .88 ACI66 .25|BCY39 .25|0A01 .09

32| PCccas .24|PYss .81 |U4s5 .78 ACY18 .20|BF173 .88 (0C23 .88

.40 PCL82 .29 R19 .28 | VUI20A .60 | AFI15 .15 BYZ10 .85/ 0C71 .11

KT8 2.00)PL84

PABCSO .32 | PMB4 .81|UYS5 .23 ACIS7T .25|BCY34 .28|0A85 .08
PX4 1.16|U10 .45} ACI65 .25 | BCY38 .23 0AD0 .18

PCO5 58| PY80 .33|U1® 1,78|ACles .38|Bczil .38|0A95 .09
PCO7 .36 PYS1 .24|U22 .891AC176 .55 |BF158 29 | OA200 .09
PC900 .29 | PY82 .23]|U35 82| AC177 .28 BF159 .25 OA202 .10
PCC84 .27 | PY83 .28, U26 .58 | ACY17 .25|{BFi63 .2010C22 .38

PCC88 .39 | PY500 .85 U191 .56 ACY19 .19 |RBF180 .30|0C24 .38

PCCBY9 .42 PY800 .B81{U251 -62|ACY20 .I8!BFI181 .40]/0C25 .38
PCC189 .48 | PY801 .31 U301 -40{ ACY21 .19 BF185 .40!0C28 .60
PCF80 .28 | PZ3l 4

PCF806 .55 | R16 1.75) VUI1l .44 | AF106 .50 BY126 .15/0C46 .15
PCH200 .62 | R17 .88| VU120 .60 | AF1l4 .25 | BY127 .18/0C70 .13

Pg%gg gg 8P42 .75 VU133 .85 | AF117 .18|BYZl1 .25 | OC72 .11
PGL805/8'5 TH233 .88 W729 .80 AF124 .25|BYZ13 .2 | OC75 A1

.37 | TP2620 .08 | X4I 50| AF125 .17 |{CGl12E .20, 0C76 .15
PCL86 .36 | UABCS0.80 AF126 .18] FSY11A .28 0C77 .27
PD500 1.44| UAF42 .48 AF139 .86 FRY4lA.23/0C78 .15
PEN4DD UBC4l .45 AFl78 .68 | GD9 .20} 0oC78D .15

1.88 | UBCSL .40 A¥180 .48|GET113 .20]0C81 .11
PEN45DD | UBF80 .28 | Transistors | AF186 .55 | GET118 .20 | OCS1D .11
.75 | UBF89 .28 & Diodes | AF230 .38 |GETI19 .20|ocsz .11
PEN453DD | UBL21 .85|oN404 .18)BAl0z .45| GET573 .88 | 0Cs2D .11
.98 | TUC92 .85 |aN2297 .23 | BALLS .14 | GET587 .43 | 0C83 .20
PENDD- | UCCB4 .33|2N2369 .22 |BA116 .25|GET873 .15|0C8s .21
4020 .88 | UCCS5 .33 |2N3058 .83 | BAl29 .13 | GET887 .28 OCI23 .23
PEN45 .40 | UCF80 .31 |2N3121 2:50 | BA130 .10 |GETS97 .23 0Cl30 .23
PEN46 .20 | UCH?1 .80 2N3709 .2 GET898 .23 | 0C140 .95
PFL200 .50 | UCH42 .57 2N3988 .50 ( BC107 .18 | M1 .15/ 0C169 .28
PL33 .38 |UCHS1 .29|24323 .50|BC108 .13 |OA5 .28 0C172 .36
PL36 .46 |UCL82 .30|Aall9 .15|BCl13 .25 0A%  .13|0C200 .28
PL81 .42 UCLS3 .48|AAl20 -15|BCl15 .15|0A10 .43 0C201 .38
PL8IA .48|UF41 .50[AA129 -15|BCIl6 .25 |0A47 .10]0C202 .48
PL82 .28 |UF42 .60  AAZ13 .18|BClI18 .23 |0A70 .156|0C203 .30
PLS3 .30 UFS0 .85|ACL07 .15)BCYl0 .45 0A73 -16]0C204 .30
28| UFSS .34 AC113 .25|BCY12 .50 |0A79 .08|0c205 .48
PLS04/300 | UFSS  .83| ACl36 .13 BCYss a0 OASL .09 ORPla .53
80| U¥8Y (27| ACI2T 17 | yATCHED TRANSISTOR SETS:—
PL305 1.30) UL4L .54 1ACI28 .20\ 1557 4C113. ACT54. ACIDT. AAI20) -58p
PL50S .80 |ULS4 .28/ ACI32 .20 | b 0 T "5081D & 2—0CST, 43p,
PL509 1.30 | UMSO .83 | ACIS4 25171  oC4d & 2—0C45, -43p, 1—OC82D. &

-1
b
b
-
&
@«
-
o

PL802 .75 | UY4l .38| ACIS6 .20, 0as -48p, Set of 8—OCSS -850,

6LD20 .48(128G:7 .23[85A2 .43 | EBF80 .80|EF184 .27]All valves are unused. boxed, and subject to the d 90 day Terms of bust -
6N7GT .40}128H7 .16]/90C1 59 (EBF83 881 £HO0 ,34|Cash or cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p. per order.
6Q7GT .43|125J7 .23[150B2 .58 ([EBF89 .28|EL32  -18|Orders over £5.00 post/packing free. Same day despatch by first class mail. Any parcel insured
SR7G  .35]128K7 .24807 .59 | EBL21L .60|EL34 .44|against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale
S8ATGT .35 |14H7  .48]5702 -80|EC86 .50{EL35 1.00]price 7p. post paid. Business hours Mon,-Fri. 9-5.30 p.m. Sats. 9-1 p.m

68ATM .35!1487 755763 .50 ECs8 .58| EL37 «74| We do not handle zeconds nor rejects, which are often described as * Ncw and Tested” but have &
68C7GT .88119AQ8 .24} AC/PEN 98 | EC92 .34IEL41 +58 ! limited and unreliable life. No enquiries answered unless 8.A.E. is enclosed for reply.

This uncabineted system is ideal as an economical replacement for
an oytdated chassis. The Stereo Tuner Amplifier with medium,
iong and short wavebands provides Worldwide coverage, even
the weakest continental stations can be received with superb
clarity. Push button band selection. 10 watts total outpuc. Fre-
quency response 25-18000 Hz.

BSR 4 SPEED STEREQ/MONO TWIN ELLIPTICAL SPEAKER

RECORD CHANGER plays all These low Impedance, perma-
types of 7in., 10in. and 12in. Mono nent magnet units have been
or Stereo records. Manual or specially selected to provide
automatic play. the fullest range of audio

reproduction.

EASY TO INSTALL—NO TECHNICAL KNOW-
LEDGE REQUIRED), List Price £46.20. OUR PRICE

£37.00. Credit Terms £4.17
deposit plus 88p Post & Packing
followed by 9 payments of £4,17
(Total Credit Terms £41.70)
Don't miss this bargan,

SEND £5.05 TODAY.
TALL EQUIPMENT covenin BY 12 MONTHS FULL GUARANTEE.
I BN Bl cALLERs WELCcOME B BB

Please send me (ree details of your range
Name 8. CAYTTEUDEN. . ...
Address...[. Anf AEd o 0. di’i@r"i’l ’z"‘ﬁ”-‘
Fodaiwdi. J12atm Boexs P2
f 100.Chase Side London N.14
|LEWIS e irarones W

T I IR T ITII 1

Post coupon
for,..
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PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Boards, Chemieals, Efching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, 8 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc.1n fact everything you need to build a Steady-Light
Photo-8witch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for
nmodulated-Tinht operation,

G PHOTOELECTRIC KIT

. £2.60
i Postage and Pack. 15p (UK)
PHOTOELECTRIC Commonwealth:
BURGLAR ALARM 5
B | R 0

Australia, New Zealand,
8. Africa, Canada and U.8.A.

Also Essential Data Circuits
and Plans for Building
10 Advanced Designs

INVISBLE BEAM OPTICAL KIT
Everything needed (except plywnod) fcr bulldmg 1 Invmxble-Beam Pro]ector and 1
Photocell R (as il all Ph Burglar Alarms

Counters, Door Openers, etc 4
CONTENTS: 2 lenses, 2 mirrors. 2 45-degree wooden blocks. Infra.red filter, pro~
jector lamp holder, building plans, ete. Price £1.25 Postage and Pack. 10p (U.K.).
Commonwealth: Surface Mail 20p, Air Mail 50p.

LONG RANGE INVISBLE BEAM OPTICAL KiT

NTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Pi-ice £1.85 Postage and Pack 15p (U.K.) Commonwealth: Surface Mail 20p, Air Mail
£1-15.

JUNIOR PHOTOELECTRIC KIT

Vergatile Invisible-beam, Relay-less, Steady-light Photo.8witch, Burglar Alarm, Door
Opener, Counter, ete., fcr the Expenmenter

CONTENTS: Infra-Red tor, 3 T ist Chassis, Piastic Cage,
Resistors, Screws, ete. 1"1111 Bize Plans, Instructions, Data Sheet “10 Advanced Photo-
electric Designs”.

Price £1.25. Postage and Pack. 10p (U K.). Commonwealth 20p; Airmail 50p.

JUNIOR OPTICAL KIT

2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywbod) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoeleciric Kit.
Price 75p. Post. and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p; Air Mail 50p.

YORK ELECTRICS Mail Order Dept.

335 BATTERSEA PARK RD., LONDON S.W.11
Send S.A.E. for full details, a brief deseription of all Kits and Projects




BSR LATEST
STEREO AND MONO

Plays 127, 10" or 7" records.
Auto or Manual. A high
quality unit hacked by BSR
reliability with 12 months®
guarantes. AC 200/250v.
Bize 13} "x 11iin.

Above mofor board 33in.

SUPERSLIM

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200[240v. AC, Ontput voltages available 6 or 8 or
12 or 15 or 18 or . DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED, £2 POST
Details 8.A.E. Size 8} x 1} X 18in. FREE

GENERAL PURPOSE TRANSISTOR

PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can be used with

Motal fittings. Carrving handle. Post
Popular colonrs. Two-tong rexine covered.

GARRARD DISCO DECK
TA MK i

4 speeds. Plays all
sizes of records. 4
pole heavy duty g
motor. 9in. steel ko
turntable. Plug in head
complete with stereo/mono =i
cartridge. Adjusiable siylus pressure. Antoatop. Brown
snd Cream finish, AC mains 110/240V. Base plate size
12in. x 8in. Oretnting area 14in. x 12%in. Above motor
board 8in., below motor board 2iin. £ Post
Ideal fox Home Hi-Fi or Discothedue. Free

GARRARD AUTOCHANGERS with Sonotone Cartridges
Stereo Diamond and Mono Sapphire. Model 1025 £10.
Mode! 8500 Stereo and Mono Auntochanger 814, Post 25p.

BSR JUNIOR SINGLE PLAYER £4_50
Turntable, 4-speed motor and separate pickenp

below motor board 2iin. Battery 9-12v or H.T. line 200-800v D.C. operation.
with sm:‘:g and mgno x1aL £8-75 Post 25p. S 143 147 1. Roapo ?,‘,“25 3.8 10 35 Kili Pn‘,?;
ONO-COMPATIBL. 'or use with valve or transistor equipment. ot
BOR0 oAl £7-75 ot o5p. Full instruetions supplied. Detalls §.A.E. 90P 1
RCS DE.LUXE 3 WATT AMPLIFIER. Read.v made NEW TUBULAR ELECTREOLYTICS
tested. Printed circuif. Pentode valve ELSB4. watts. 2/350v .. 14p | 250/25V .. 14p 50+50/350V 86p
output. Tone and volume controls, Metal rectiﬂer Com- 4/850V.. 14p 1 500/25V 20p 00/350 53p
plete with two knobs, output transtormer and high per- 8/480V .. 1p | 1000/28 32+821250V 18p
formance loudspezker. Response 50-12,000 £4 Post 6/450! 15p | 1000/6 32+-32/450V .. 33p
¢ps. Sensitivity 300mV. 25p 82/450V  20p | 8+8/4 3504-50/325V 50p
/26 10p | 8+16/450V 20p | 821824 32/350V 43p
R.C.S. PORTABLE PLAYER CABINET 51%502‘;‘;- }g,? ;gi;g;gggg gv 100+ 50-+ 50/350V48p
Really smart sppearance with space for R.C.S. Amplifiers L
and most modern aufochangers. Size 18 x 15 x 8in. LOW VOLTAGE ELECTROLYTICS 10p.

1, 2, 4, 5, 8, 16, 25. 30, 50, 100, 200mPF. 15V.
500m¥, 12v 15p ; 25V, 20p ; 50V, 3
1000mF. 12V. 17p; 25V. 85p; 50V, 7p, 100V. 70p.
2000mF 6V. 25p ; 25V, 42p; 5OV, 57p.

251 50V, 62p: SOOOmF 25V. 47p ; 50V. 6bp.
5000ml’ 6V. o5p; 12V. 42p; 25V. 75p; 85V. B6p; 50V. ﬂﬁn.

CERAMIC 1DF to 0-01 mPF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p. 0-6 18p; 1mP 15p; 2mF 150V 15p,
500v-0-001 to 0-06 4p; 0-1 5p; 0-26 8p; 0-47 25p.
SILVER MICA. Close tolerance 1% 2-2-500pF 8: 500-2-200
oF 10p; 2,700-5.600pF 20p; 6,800pF-0-01, mfd 30p; each.
TWIN GANG, *0-0” 208»5‘-\-1761)5‘ 65p; Slow motion drive
365365 with 26-25pF, 5011 00pF slow motion.

ALL MODELS “BAKER SPEAKERS" IN STOCKE

Hi Fi Enclogure Mannal 20 plans,
data and cubic tables. 42p. Post Free
BAKER 12in. MAJOR £9
i 30-14,500 cp.a., 12in,
double cone, woofer and
tweeter cone togsther

with s BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a tutal Aux of
145,000 Maxwells, Bass
ruonance 40 c.p.s. Rated
Veice _coil
3or S or 15 ohma. Post Free

Module kit, 80-17.000 c.p.s.

with twester,  crossover,
e bafile and ]
instruotions. £ l ' '50
BAKER “BlG-—SOUND” SPEAKERS
;gGrol:lp 25’ '*Group35’ | *Group50'
in¢ 12 inch 15 inch
saant E7 | B £9 | Bk £19
Bor8urliohm ' 8or Sor 150hm!' §or15chm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front’
For 12in. or 10in. dia. speaker 20 X123 x 8in. £9, Post 25p
¥or 18 x 8in. or 8in. speaker 16 x10 x 9in.  25. Post 25p
For 10 x 8in. or @in. speaker 16 x8x 8in.  £4. Post 25p
LOUDSPEAKER CABINET WADDING 18in. w:ds. 16p tt.

GOODMANS 61 in. HI-Fi WOOFER
8 ohm, 10 wait. Large ceramic magnet.
Special Cambric cone surround, Frequency

response 30-12,000  cps. Iﬂenll‘ A Col umnl,
Hi-Fi Ei

45p;small3-gang 500pF £1.-6f

SHORT WAVE, SINGLE. IOpF 80p; 25pF 55p: 50pF S55p.
NEON PANEL INDICATORS 250V AC/DC Red or Amher 20p,
RESISTORS 1w, }w.,20% 1p; 2 w. 5p 10 ohms {o 10 meg
HIGH STABILITY. § w. 2% 10 ohms to 1 meg., 10p.

Ditta 5% Pte!etred values 10 ohml to 10 meg., 4p.
WIRE-WOUND RESISTORS wait, 10 watf, 15 watit,
10 ohms to 100K, 10p each; 2} wntt, 1'ohm to 8'2 ohms 10p

BI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono 9TA £2-50; GP94 £2.50; GPO3 £2:00;
Sapphire Mono GP91 £1-50; Power-point LP/78. 60p.

WOOFER AND
E'M'l' TWEETER KIT

£5-75 rost o250

Comprising & fine example of a Wooler
10} x 6lin. with a massive Ceramic
Magnet, 440z, Gauss 18,000 lines.
Alaminium Cone centre to improve
middle and top response. Also the E.M.I,
Tweeter 31in. aquare has & special light-
we 'ht paper cone and magnet flux

,000 lines. Crossover condenser supp~

Il:u;edanca Standard ........ 8 ohml
Maximum Power
Usetul Response. .
Base Resonance

SUITABLE ENCLOSURE 20 x 13 x9in, £9 POST 259

MODERN TEAK DESIGN

WEYRAD PSO*TRANSISTOR COILS
RASW Ferrite Aerial. . 7 8pare Cores ......... 3p

Osc. PSO/IAC........ Driver Trans. LFDT4 . 58p

LF, P50/2CC 470 ke/s. 3ﬂp Printed Circuit, PCA1 . 58D

8rd 1.F. P50/30C! 36p J.B. Tuning Gang.

P6141 or P51/8 gey; Booklet .

Mullard Ferrite Rod 8 x iin. 20p, 8 x %in. 20p.
VOLUME CONTROLS | 80omm Coax 4p. vd.

Long spindles. Midget Size | BRITISH AERIALITE
AERAXIAL-AIR SPACED

LIN. L/8 g D.P. 25p. | 40 ya. £1-40; 60 yd. £2.
STEREO L/S 55p. D.P. 75p. l FRINGE LOWLOSSIOP yd.
Edge 5K. 5.P. Transistor 25p  Tdeal 626 and colour.
8in ELAC _
HI-FI SPEAKERS oy \
Dual cone plasticised roll / f\ ;
surround. ceramic mag- 3 K
net. 50-16,000 cps. Bass T
resonance | -

eps, 8 ohm im« J

pedance. 10 [ ] &

watts musie

power. —

BLANK ALUMINIUM CHASSIS 18 s.w.£. 2in. sides. 7 X _4in.
459,9 X 7in, 80p: 11 X 7Zin. 700; 13 X Bin. 80p; 14 x 1llin,
l? 15 x 14in. 89p; 11 x 8in. 50), 16 x 10in. £1
ALUMINIUM PANELS 18 s.w.g. 6 % 4in, 8p; 8 X 8in. 15p;
14 x 8in.16p; 10 X Vin. 19p; 12 x Bin. 20p; 12 % 8in. 28p;
16 x 6in. 28p; 14 x Din. 34p; 12 x 12in. 40p; 16 x 190in 50p.

"1} inch DIAMETER WAVE-CHANGE SWITCHES 25p.
21 p. 2-way, or 2 p. 8-way or 3 1. 4-way 25p each. 1 p. 12-way,
or 4 p. 2-way, or 4 p. 3-way 25p.
TOGGLE SWITCHES, sp. 14p: dp. lSp,dp dat. 239.
“THE INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER
200/250v. A.C. £7,38 Post
Leaflet §.A.E. £2 35 15p

HI-Fi STOCKISTS

Radio Bogks & Component Lists 5p.

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written guarantee.

DECCA DECCADEC GARRARD
MOTOR UNIT MKII

8ingle play Stereo
Mono Deram

head and arm
Four speeds.
10}in. turnteble,
Anti-rumble filier
Bias compensa«

80mA.6-3v.3-53.68v.1a.0r5v.2a. £2-50

80mA.68-3v,3-5a.6-3v.2a. or5v.2a. £3-00

58-22
7

SPECIAL £1 8 50 po'g
Cut out for most Garrard or £5-50
Covaered In black leatherette.
‘WAX POLISHED FINISH AT SAME PRICE
50-0-2b
50-0-35
MIDGET 220 v.
Ditto tapped sec. 1.4 v., 2, §,
1 amp., 6, 8, 10.

tion.
Laho:awnmom
PRICE
METAL PLINTH & PLASTIC COVER
B.S.R. Wiii play with cover in
position. Latest design.
Antimagnetic. 124 % 144 x T}in. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
MAINS TRANSFORMERS *%i oo
25p eacy
£50.0-250 80 mA. 6-83v.4amp. ... ..0.onil.. £1-50
00-0-300 v, 120 mA,, 8-83v.438,C.T.;6.8v.2a..
NIATURE 200 v. 20mA.. 83v.la. 2 xR x in.
45 6- 2a. 22 xPix
MINI-MAINS 20v. IOOmA. 13 i
HEATER TRANS. 6-3v. 3 s. s el
OENERAL PURPOSH LOW ¥OLTAGE. 'Tapped Outputs
at 2amp. 3, 4, 5, 6, 8.9, 10, 12, 15 25
2 amp. 6, 8, 10, 18,
5 amp. 6.8 10, 12, 16, 18, 20, 24,

0, 48,60 58 %
AbUTO TB.ANSFORMERS 115v to 230v. or 280v to 115v.

Ow. £2-25; 500w. ; 750w, £10; 1000w. £14.
CHARGER TRANSFORHERS Input 200/25
for 6 or 12v., 1} ambp., £1-50; 2amp £1.80; 4 amp, £2:50,
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs, 13 amp. 40p; 2 amp. 550; 4 amp. 85p

LUCAS 2D8500 Bridge 7ov Samp g1,

E.M I 13} X 8in.
LOUDSPEAKERS

With twin tweelers £ 4 25

and crossover, 10 wm.
Post 15p

stnte 8or8 or 15 ol
{As ilh
‘With fiared tweeta: cone and ceramic

magnet. 10 watts. £2.75

Bass res, 45-60 cps.
Post 16p

Flux 10,000 gauss.
State 3 or 8 or 15 obm.

Toak Cabinet Size 18 x 10 x sin. Post 26p £5
MINIMUM POST AND PACKING 15p

(Exnort: Remit cash and extra nostage.)

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m.(Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

ELAC CONE TWEETER
The moving coil diaphrazm givel a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3 x
3t x Bin. deep. Rating 10 waits. 3 ohm

or 15 ohm models. £| .90 Post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E,
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm 5150
De Luxe Horn Tweoters 2-13 Ke/s. 15W, 15 ohm £8.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm Slm .3 21in,; 36 ohm, &in.; 8in
25 ohm, 2}n. dia.; 8indu,6><4in.,8x5m EACH
15 ohm 8%in, dit .3 8xdin.; 7 x4in.; Yee

8ohm, 2§in.8in.5 x sin
HMS. 7 x 4in. £1-25; 8}in. 51930

LOUDSPEAKERS P.
8 x §in. £1-60; 8 x Ziin £1 50 8 in. £1- 75.10ux 6in. £1

HARD ALLAN TWIN CONE LOUDSPEAKERS.
gﬂf dis. 4 watt; 10in. dia. 6§ watl; 1%in. dia. 6 wait
8 or 8 or 15 ohm models £2.00 each. Post 16p.
VALVE OUTPUT TRANS. 2§p; MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO. 8, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inDuts speech and
music. Mixing faci
Reaponse 10-80000 ops.

Matches
all londspeakers. A.C. 200/250V. Post
Trebie and controls. Free
Guaranteed. Details 8.A.E.
BARGAIN AM TUNER. Medium Wave. £4.50

Trausistor Superhet. Ferrite aerial. 8 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound eflects to recordings.
Will mix Microphone, records, tape and tuner £3.so

with separate controls into single onnlut. 9voit.
BARGAIN FM TUNER 88-108 Me/s six Traunsistor. 9 volt

STEREO VERSION OF ABOVE £

Printed Circuit. Calibrated slide dial tuning.
‘Walnut Cabinet. Size 7 x 6 x 4inch £12.50
BARGAIN FM TUNER as sbove less cabinet ~ £8+85

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 .so
Push-Puil Ready built, with volume control, §v.

GOAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE 18p.
TLET BOXES, SURFACE OR FLUSH 25p.
BAL ANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms.
JACK SOCKET Sid. open-cncuit 14p, closed cirenit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome ldp. DIN
SOOKETS Chasais 3-pin 10& 5~pin 10p, DIN SOCKETS Lead
8-pin 18p; S-pin 25p. DI UGS 3-pin 189. 5-pin 25D,
VALVE BOLDERS. Sp; CERAMIC 8p; CAKS 6p.

E.M.I. TAPE MOTORSPost 15p.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0187 x 0-75in. £| 25
Size 81 x 2} x 23in. (illustrated).
BALFOUR GRAM MOTORS
1209, or 240v. A.C..1,200 z.p.m. 4 pole
50mA. Spindle # x 3/20. Size 85
2k x.28 x 1iin. Post 15p P

CALLERS WELCOME

Rail Selhurst. Tel. 01-684-1665
293

Buses 50, 68, 159
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The largest selection

NEW LOW PRICE TESTED $.C.R.’s ] KING OF THE PAKS  Unequalled Yalue and Quality | NEW QUALITY TESTED PAKS
05 T0.06 TO-08 048 T0-48 NEW BI-PAK UNTESTED &
_ D . D 24 u D )] N ) Q1 20 Red spot trans. PNPAF.......... 050
2 um oo 0w 0% o83 115 SEMICONDUCTOR! & 10 While spot B-F. trans, PNP ... 040
" g 3 " 3 1 7 TANA, .. ..vninins
200 035 087 057 061 07 160 Q4 6 Mntche’:;p:rana.sOCA4I45[8]ISlD ggg
400 043 047 087 075 062 175 8atisfaction GUARANTEED in Every Pak, or money back. Q5 4 OC75 transistors 050
600 053 057 077 087 125  — ; Q6 4 OC72 transistora .. 0-50
800 063 070 0900 120 150 400 |Pak No. £ }Qi 4 ACI28trans. PNP high g; - 050
1 . . . 1 . Q8 4 AC126 trans. PNP . 050
SIL. RECTS. TESTED B T e e v—— o0 | &8, 7 9chl tyoe tane- . 3
e o 2 ix ), 10 7 OC71 type trans. ik » .. 0-50
PIV 300mA T50mA 1A 1-5A 3A4  10A 304 U3 75 Germanium gold bonded diodes sim. 0AS5, 0A4: . 0-50 ] Q11 2 AC127/128 comp. pairs PNP/NPN 050
_&p  fp  %p £p  fp  fp  fp ) U4 40 Germanium transistors fike OCBL, AC128 - AL 2’;‘5: {rane. - g:gg
JJob40 005 005 007 918 UEL Oal | T3 50 200urA sub-min. SN diodes 50 £ 815 3 0CI71 H.F. type trans. | 050
200 005 009 006 014 020 ¢24 1.00 fUS U6 30 Silivon planar transistors NPN sim. BS Y954, 2N706 - 0-50 §Q15 5 2N2926 sil. cpoxy trans. ...... .. 050
300 006 013 007 020 027 087 125 | U7 16 Silicon rectifiers Top-Hat 750mA up to 1,000V .......... 0-50 316 2 gg'ﬂﬁs()s!lgw noise gfrrm. trans. ..., 3-50
foo g7 016 010 028 084 (45 185 G850 il planar diodes 250mA. OA/200/302 . .. B0 [ e T ATL o oA oa e Ot
1‘8,83 0"{1 gég 0%2 0-30 046 0863 250 U9 20 Mixed volts 1 watt Zener diodes - Q19 3 Madt’s2 MAT 101 & 1 MAT 121 0-50
1200 — 08 — 033 0§57 075 — U1t 30 PNP silicon planar transistors TO-3 sim. 2N1132 7. 0-50 | Q20 4 OC44 germ. trans. A.F. ... .. . 0-50
T13_25 PNP-NPN all. istors OC200 & 28104 050 g1 8 ﬁi’;iNPN ot tans g'gg
TRIACS FULL _RANGE OF | T4 150 Mixed silicon and ger diodes ....... ~ 650 823 1o e oot 030
. ) ZENER DIODES S b tors TO-5 aitn, 2N697 . 050 Q2¢ 8 0-50
VBOM2A 64 10A U156 25 NPN Silicon planar transis 5 ait. Q
TO-1 TO-66 TO-88 JOLTAGE 'RAI}:SE T18 10 3-Amp ailicon rectifiers stud type up to 1000 PIV . 050 832 g Rt s 3 IN69. . ggg
0 b0 tp | Gy o (Top, | U17_50 Getmantum FNF AF Uransistors T0-5 Tike ACY 17 080 | 320 3 QA9 germ. diodes au féna?n i .50
100 30 50 7g | Hat) 18p ea. 10W (80-10 U18 8 6-Amp silicon rectifiers BYZ13 type up M\’ 050 § Q28 2 Bil. power rects. BYZ13 .......... 0-50
200 50 60 % 8tud) 2590/8& Al !ullg T19 25 Bilicon NPN translstors like BCL08  .......... 0-60 | Q29 4 fllxt;?ggs? X ON886, 1 x 2N697, oo
i tested 5% tol. and | §o§1971.5 Amp sillcon rectifiers Top-Hat up to 1.000 PIV ..o050]) . 1 X2N8IB ........... ...l i
B ked. State volt - 2 30 7 Sil.awitch trans. 28706 PNP ... 050
A0 T L e o TR GO G0 AT alfoy transistors ZG300 seriex & OCT1 <. 080 | 331 6 S switch trane. 3708 NDR, . ... 050
DIACS U232 30 Madt’a like MAT series PNP transistors.......... R 3 PNP sil. trans. 2 X 2N1131
FOR USE WITH 10 amp POTTED . | U29 20 Germanium 1-Amp reotifiers GIB up to 500 PIV 2 i A e e e 080
'}l;R{OO (D32) 87p each BRIDGE RECTIFIER T25 25 300 Mc/s NPN silicon transistors 2N708, B.SYZ‘? 7 Sil. NPN trans. 2N9369, )OOMHZ: . 050
il isallisicl C B 4 on heat sink 72630 Fast switobing silicon Alodes 1ike TN914 micro-min 3 Sil. %NP TO5 2 x 2N2904 & .
UNIJUNCTION . U29 10 1-Amp BCR' TO-5 can up to 600 PIV CR81/25-600 1-00 I xIN2B0G el o5
UT48. Eqvi. oNz0io.] 10OPIV. 0o each | G351 "30 8. Planar NPX brans. low noiee amp SRETO7 - g0 | 93¢ 7 2N3nd6 TO-18 p‘““c T L.
2:?qp "eacb, “u5-99 25p U3a2 25 Zener diodes 400mW D07 case mixed volts, 3-18 Q87 » 2N3053 NPN sil. trans 9-50
100 UP 20p. JuMBO 1737 15 Plastic case | amp silicon rectifiers IN4000 series . g priean 4 x 2708, 3;;( 2711:31;&2 ok
————————— 2 i rans, o §
COMPONENT T3 30 8il. PNP alloy trans. T0-5 BCY26, 28302/4 . QI0 7 NEX sop 4 ONAT07. 8% SNGT08 0-80
gg{o%llr.org.oxlo?ilx)ﬁ PAKS U3s 25 Sil. Plla.nar tra;.‘;s PNP TO- 018 ﬂgzg;m - 8:]’ g {’Ila?é.hé NPN I;ro-le 2N3904...... 0-50
50-99  8p; 100 wup, U286 25 8il. planar PNP trnns TO-5 BFY50/51/52 2 PN trans. 2N5172 -
8p each;  1.000 off, MIXED U37 30 8il. alloy trans, 80-2 PNP, OC200 25322. gﬁ z Belor PI“PN; ‘;“;;C, X g-so
b1 F ully-te . Ans -
28, cach) Bl tested ELECTRONIC 1738 20 Fast switching sil. trans. NPN, 400Mcjs 2N3011 .. Q45 3 BCLI3 NPN TO-18 trana .. 050
COMPONENTS | U35 30 BF germ. PNP trans. 2N1303 5 TO5 .. ... Q46 3 BC115 NPN TO-5 trans. 0-50
FREE Exceptionally T40 10 Dual trans. 6 lead TO-5 2N5060.., ggg § NP high gain 3% Bg(l)ﬁz.sax RCis8 050
One 50p Psk of your good value U41_ 25 RF germ, trans, TO-1 0C45 NKT72 Q49 4 NPN trans, 2 X BFY3L, 2X BFY32 o
own choice free with} g iy 0 capacitors, | 042 10 VHF germ. PNP trans. TO-1 NKT667. AFL17 Q50 7 BSY28 NPN switch TO-18 ..
orders valued £4 or over. | o4, ®orectroietios and | T23 25 8l trans. plastic T0-18 A.F. BCII3114 ... OIL THATG Sen e SO
SPECIAL \cxg‘e!;ulpl;‘ern'.:mxvpp‘;&ei‘: U4 50 8il. trans. plastic TO-5 BCLIG/I16 . . Q53 25 8il. & germ. trams. mixed ali
mately 8lbs in weigi\t. Ud3 734 SCR's TO-66 up to 600 Piv. marked €W .............iii.s
OFFER Price ipcl. P P.
IN2996 (V) (0) 41.60 oaly =~ | PRINTED CIRCUITS—EX-COMPUTER
.1_,8’053"’)' 5?!?(') 25,3{0},5 A%l ,I,:lo';‘wy ',:';;x‘zgf,{:;ﬁg‘ “" I Code Nos. mentioned above are given as 4 guide to the type of device in | acked with tuct and
h ices th 1 Kked 10 boarda gtve a guaranteed '30 trans and 30 dlodes
CADMIUM CELLS the Pak. The devices themselves are normally unmarked. O“",.?,"?aw h;ax]';ls. 50p Plus 10p P, & P. 100
BRAND NEW TEXAS 3 . Boards #3, . & P. 30p
ORP12 48p GERM. TRAMNSISTORS i
ORPG0, ORPE1 40p each | 0443 and Guarsnteed :g‘.{,g%n Tl:)ﬂ.%TOLen':'Rgg-(
GENERAL PURPOSE | Pai No. EQVT POWER TRANSISTOR BONANZA! NPN Bim. o BF 23 and PI1
SILICON SWITCH- e - BRAND NEW. Full data
ING TRANs. TO-18| 70 5 2G3713 OCIL "GENERAL PURPOSE GERM. PHP AD161 availanle. Fully guaranteed.
SIM. TO 2N708/8. BSY-| 1y g pio1e  ocsip |f Coded GP100. BRAND NEW TO-3 CASE. POSS. D NPN Qty.  1-2425:99100 up
27/28/95A. Al usable | pi g ag3miT OC81 REPLACE. :—0(25-28-29-30-35-36. NKT 401-403- Priceeach 45p 40p 35p
devices no open or short | ms ¢ 2qaaar OCRS 404-405-406-430-451-452-453. TI3027-3028, 2N2504, ADMZ PAP
cireults. ALSO AVAIL- | o2 ¢ 2ois, o ON4S6A-457A-4584, 2N611 A & B. 2(220-222, ETC. 4
ABLE in PNP 8im. to| 10 5 50a4sn 0C45 VCBO B0V VCEO 50V IC 10A PT. 30 WATTS Hfe | /P COMP 5
2N2006, BCY70, When | £f ¢ 293958 OCGI | 397570, GERM TRANS F.ET.’S
ordermg please state Ty 8 2(;1901\ oN llqoq PRICE 1-24 25-99 100 up = b~ -
preference NPN or PNP. | 110 g 5g417 e 43p each 40p each 36p each gUI:sLOWEST PRICK gggg]?z ggg gggggg 28:
z R
o TR ) Al 50p each pak SILICON High Voltage 250V RPN OF8p PER PATR Bl oNmssl 850 BFWI0  40p
% ra 1o TO-3 case. G.P. Switching & Amplifier 2N3055 SILICON 50 WaTTs || 23823  80p MPFi05  40p
100 For 175 2N2060 NPN SIL. DUAL Applications. Brand new Coded R 2400 MATCHED NPN/PNP
300 For  7-50 | TRANS. CODE D1609 ;%%Oc?pgl‘é%ﬁg 100110 6A/30 Watts. | - warrsm | BIE 18 NPN TO-3
1000 For  18-00 ;I;Ec:!)I(AS Our price 25p OUR PRICE EACH : . POWER KPN BI?%%C'PNP. prand NEW EDITION 1971
PHOTO TRANS. s T 108 0up | 50p EACH new. TRANSISTOR  EQUIVALENTS
OCF7l Type- 46p | 120 708 MOXIEDRITER |} EX-STOCK TYPE EACH AS PRICED ¥€?3A1°°1’;"F‘}'§°t534 B oIpEEe cross eiorone:
N N . ¥ and equivalents book for Europeane
g oroom 1 | RRSE S Ol i || 0SS 0y aniit s Db 1 BRUR I | RO e J e RS A
¢ 29 P P D tors. Exclusive to BI-PAK
300mw s0...0-50 | FULLY TESTED axD | § OC55 350 0035 325 ALi0s 6p BD133 70 BD1oo 75p | PAIR cach, e el
40PIVOMin) 100,160 § 1o P00 Sno £ oY 0C24 46p OC36 40p BD121 60p BD136 80p BU105 £3} 1-94 o599 100
Sub-Min. 500..5-00 25‘11}) lgp‘ewch. i - 0C25 25p AD14040p BD123 75p BD137 70p 2N305445p prs. prs. Drr,
Full Tested 1,000..9-00 . 0C?26 25p AD14240p BD124 70p BD138 80p 60p 55p  50p

A LARGE RANGE OF TECHNICAL

Ideal for Organ

——————
D13D] Bilicon Unilateral
switch 50p ecah.,

A 8ilicon Planar, mono-
lithle integrated cireuit
having thyristor elec-
trical characteristics, but
with an’anode gate and a
built-in “Zener” diode
between gate ° and
cathode. Full data and
application circuits avail~
able on request.

8il. frans. suitable for
P.E, Organ, Metal TO-18
Eqvt. ZTX300 5p each,
Any Qty.
—————————
NEW LIKE

Plastic Encapsulated

2 Amp. BRIDGE RECTS.

50 v RMS8  32p each
100 v RMS  87p .
400 v RM8  d6p .,

Bize 158 mm X & mm.

RTL MICROLOGIC CIRCUITS DUAL IX
Price each 11-LR10
Epoxy TO-3 case 1-24 25-99 100 up DUAL-IN-

Lead Sackets for use with

PROFESSIONAL & NEW LOW COST,

AND DATA BOOKS ARE NOW
AVAILABLE EX, STOCK.
SEND FOR FREE LIST.

LINE SOCKETS.

LINE LC's. TWO Ranges

pLovoBater 35 p 2 PROF. TYPE No. 1-24 25-99 100up. | OUR STOCKS of individual devices
ul914 Dual 2i/p TS0 14 pintype 30D 270 250 | are now too numercus to mention in
gate 35p 3% 2 TSOI6 .. .. 350 3% 300 {piy Advertisement. Send S.A.K.
uL923J-Kflip-flop  50p 47p 45p | Low cosT No. for our lixting of over 1,000
Date and Circuits Booklet for IC’s BPS 14 15p 13p 1lp All ilable Ex-
Price 7p. BPS 16 18p 14p  12p B Stock at very competitive prices.



-the lowest prices

74 Series T.T.L. 1.C’S

DOWN AGAIN IN PRICE

Check our 74 Series List before you buy any I.C’s. Our prices are
the lowest possible. All devices ex-stock. Full spec. guaranteed

BI-PAK
Ozder No.

BP00=8N7400
BP01==8N7401
BP02=8N7402
BP03=8N7403
BP04=8N7404
BP05 =8N7405
BP07 =8N7407
BP08=RN7408
BP09=8N7409
BP10-=BN7410

P13=8N7413
BP16=8N7416
BP17=8N7417
BP20 =8N7420
BP30=8N7430
BP40=8N7440
BP41=8N7441
BP42=8N7442
BP43 =8NT7443
BP44-=8N7444
BP45 =8N7445
BP46 =8N7446
BP47=8N7447
BP48=38N7448
BP50~8N7450
BP51=8N7451
BP53-=8N7453
BP54 =8N7454

BP60=8N7460
BP70=8N7470
BP72=8N7472
BP73=8N7473
BP74=8N7474
BP75=BN7475
BP76=8N7476

N7480
N'7481
2= 8N7482
BPR3=8N7483

PRICES for quantities in excess ot &00

Price and qfy. prices
1-24 25-99 160 up
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BI-PAK
Order No.

BP86=SN7486
BP0 = SN7490
BP91—SN7491AN
BP92=-8N7492
BP93-8N7403
BPO4 =SN7494
BPY5 =RN7495
P98 =ENT496
BP100="5N74100
BP104=8N74104
BP105=8N74105
BP107=SN74107
BP]110-8N74110
BP111=8N74111
BP118=SN74118
BP116=5N74119
BP121=5N74121
BP141=-8N74141
BP145 ~SN74145
BP150=8N74150
BP151 —8N74151
BP153=SN74153
BP154=SN74154
BP155~8N74155
BP156=8K74156
BP160=SN74160
BP161 = 8N74161
BP164=SN74164
BP165=8N74165
BP181 —SN74181
BP182—SN74182
BP19)=8§

BPIM —BN74181
BP192 =8N74192
BP1

BP198—=8N74198
BP199—=SN74199
PRICE-MIX. Devices may be mixed to qualify for quantity prices.

Owing to the ever increasing range of TTL 74 Serles, please check
of any devices not listed above, as it is probahly now in stock. WARE 3442.

Price and qty. prices

1-24 25-99 100 up
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pleces mixed, on application.

with ua for supplies

ROCK BOTTO

LINEAR 1.C’s—FULL SPEC. Type
Price No.

Type No. 1-24 25-99 100up | BPO3D
BP 201C—SL20IC 83p 530  4bp | BEo%t
BPI0IC~BL701C 63p  50p  46p | Lo
BP 702C—SL702C 63p 50p  45p | ppose
BP 702--72702 53p 45p 40p BP9
BP709—72709 53p 450 40p | oo
BP 709P—uA709C 53p  45p  40p | phoge
BP 710—72710  53p 450 40D | Rpoie
BP 711—pA711  §8p  50p  48p | ppasy
BP 741—72741  %5p 60p  50p | proes
HAT0IC—uATOSC A3p 34p 27 BP9093
TAA263— ~  p 600 550 | pohopos
TAA 293— s0p  78p 70p | BESIS
TAA 350 170p 158 150p | Droves

8.G.8, EA10002-63

on application. (DT

M PRICES

LOGIC DTL 930 Series 1.C's

Price
1-24 26-99

100 up
12p 11p 10p
13p 12p 1lp
13p 12p 11p
13p 12p 1ip
13p 12p 11p
13p 12p 11p
25p 24p 22p
12p 1lip 10p
25p 24p 22p
8sp €0p 55p
1%p 1ip 10p
40p 38p a5p
40p 38p 35p
40p 38p a5p
40p 38p 85p

Devices may be mixed to qualify for
quantity price. Larger quantity prices

L 930 Series only).

NUMERICAL INDICATOR TUBES

MODEL CD66 GR116 3015F
Minitron
Anode voltage (Vdo) 170min | 175min 5
C de O . All indicators
‘athode Current (mA) 2:3 14 8 09 + Decimal
Numerical Height (mm) 16 13 9 voint. All side
viewing. Full
Tube Height (mm) 47 32 22 data  for all
types
Tube Diameter (mm) 19 13 . 12 wide | On request.
I.C. Driver Rec, BP41 or | BP41 or | BP47
141 141
PRICE EACH £1-70 £1-5% £1-80

STOP PRESS! NOW OPEN

BI-PAKS NEW COMPONENT SHOP
A wide range of all types of electronic components and equipment
available at competitive Prices.

18, BALDOCK ST. (A10), WARE, HERTS.

OPEN 9.15—6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

Tel.: 61593

019 DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

“* Frequency Response 15Hz to ONLY

100,000—1dB. £3 _25p each

% Supply voltage 10-35
Volts.

% Loan—3, 4, 8 or 16 ohms.

+% Distortion—better than ‘1% at
1KHz.
% Overall size 63mm X
% Signal to noise ratio 80dB. 105mm X 13mm.

Tailor made4io the most stringent specifications using top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to Al
the need for all your A.F. amplification needs.
FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER MODULE

APS0 is especially designed to power 2 of the AL50 Amplifiers, np to 15 watt (rms)
per channel, simultaneously. This module embodies the latest components and
eircnit techniques incorporating complete short circuit protection. With the addition
of the Mains Transformer MT80, the unit will provide outputs of up to 1-Samps
at 35volts. Bize: 63mm x 105mm X 30mm. ¢

These units enable you to build Audio Systems of the highest quality at 2 hitherto
unobtainable price. Also ideal for many other ications including: Disco Syst B
Public Address, Intercoin Unita etc. Handbook available 10p.

STABILISED POWER MODULE SPM380 £2.95
TRANSFORMER BMT30 £1-95 p. & p. 25p.

SPECIAL COMPLETE KIT COMPRISING 2, Al50's, 1,
SPM80 & 1, BMT80 ONLY £11 FREE p. & p.

DTL & TTL INTEGRATED CIRCUITS

Manufacturers’ ‘‘Fall outs’’—out of spec. devices including functional units and part
{function but classed as out of spee. from the mannfacturers’ very rigid specifica~
tions, Ideal for learning about I.C’s and experimental work.

Pak Ko.
UIC930 = 12 x pA 930 50p 50p
X 1A 932 50p 50p
X pA 903 50p 50p
UICHS5 == 12 X 1A 935 50p 50p
TVIC936 = 12 X uA 936 50p TIC9094 == 5 X A 9094 .. 50p
VICH4 = 12 X uA 944 .. 50p UICH097T = 5 X uA 9097 ..  50p
VIC946= 8 X uA945 .. BOp UIC9009 = 5 x A 9099 .. 60,
UICP46 = 12 X uA 946 50p TICXS 28 Assortéd 830 Sertes  £1-50

Packs cannot be eplit but 25 Assorted Pileces (our mix) is available as Pack UICX9
Data Booklet available for the BP930 Series, PRICE 18p

UIC00 =12 X 7400N
UIC01 =12 X 7401N
UIC02 =12 X 7402N
UIC03 =12 x 7803N
UIC04 =12 x 7404N
TVIC05 =12 X 7405N
VUIC10=12X 7410N
UIC13= 8x7413N
UIC20=12x7420N
UIC40=12 X 7440N
TVIC41=
UIC42=
VIC43 ==
UIC44~
VIC4G =

5 X 7442N
5% 7443N
5% 7444N
5 %X 7445N

All prices quoted in new gence
Please send all orders direct to warehouse and despatch department

I-PAX

P.O. BOX6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.

50p

5X7441AN 50p

UIC46= 5X7446N
UIC47= BXT447N
UIC48= 5 X 7448N
UIC50 =12 X 7450N
VUICHl =12 X 7451N
UICHI =12 X 7453N
VIC54=12 X 7454N
VIC60 =12 x 7460N
TIC70= 8x 7470N
UIC72= 8Xx7472N
UIC73= 8x7473N
VIC74= 8x7474N
UICT5= 8xT7475N
UIC76= 8x 7476N
UIC80= 5X7480N

UIc8: =
VIC82=
UIC83=
UI1C86 =
UIC90 =
UICH =
UICe2 =
UIC3 =
VICH =

X 481N
B5x 7482N
58X 7483N
b5 X 7486N
5% 7490N
65X 7491IN
Bx 7499N
B X 7493N
B X 7494N
UICSS= 5x 745N
VICY = BX7498N
VIC121 =5 X 7412IN
UICX1=25Xx Asst’d

74’8 2150

Giro No. 388-7006

Minimum order 50p.-Cash with order please.

Guaranteed Satisfaction or Money Back
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BT T VR | [ CAPACITOR DISCHARGE
TRAINING " |GNITION KIT

PW JUNE 71 :

~in radio television
and electronics e

constructional
details, ready

drilled diecast

A comprehensive

Whether you are a newcomer to radio and elec- | || case, screws,

tronics, or are engaged in the industry and wish to leads, terminals

prepare for a recognized examination, {CS can etc. . R

further your technical knowledge and provide the . -

specialized training so essential to success. 1CS Available in both 6 and. 12v versions. State

have helped thousands of ambitious men to move whether positive or negative-earth.

up into higher paid jobs—they can help you too! S £8-75 Incl. p. & p.

Why notfill in the coupon below and find out how ? De-coupling kit for impulse tachometer and
.interference suppression. - £1-00 incl. p. & p.

Many diploma and examination courses available, . All our kits use guaranteed quality components

including expert coaching for: and have been approved by the Author.

® C. & G. Telecommunications Techns'. Certs. .

® Radio Amateurs’ Examination- ) MAGTOR LTD'

® General Radioccommunications Certificate 68 DALE ST., MANCHESTER, M1 2HS.

® C. & G. Radio Servicing Theorty

® General Certificate of Education, etc.

Now available Colour T.V. Servicing

Examination Students c_oached ur.ttil successml I.OWE ELEGTRONIGS

119 CAVENDISH ROAD, MATLOCK,

N EWSELF' BUILD RADIO COURSES Telephone: P?:’#.%YCSKHQSS'095233'-9'Ea.m.——9 .p.m.

G3UBO & G3MME
Learn as you build. You can learn both the theory and prac- While the Yaesu Musen FRdx400 receiver is just about the best you

o - ; . . . can get in the Amateur Band line, the price of £160 is beyond a lot of

tice of valve and transistor circuits, and servicing work while pockets, so to cater for the lower-priced fleld, we very proudly introduce

N A . 3 the Yaesu Musen FR-50B at a very.incredible £52. In spite of this rock

bunldmg your own 5-valve receiver, transistor portable, bottom préca. thehFl},-SgB isa ve;-y good Amateulr Band receiver icc{eed

: . e d provides a higl egree of sensitivity, selectivity and stability.

and h‘gh'grade test instruments—all under eXpert tuition. Er:’\sicglly, it is a double conversion receiver covering 80 to 10m with a
Transistor Portable available as separate course. YFO for the first oscillator and a crystal controlled second oscillator. .

Being double conversion (5173.9 kHz and 455 kHz) explains the incredibly
good image rejection figure of better than 50 db. When it comes to
sensitivity, the 6BZ6 r.f. amplifier ensures 0.5 microvolt for 10 db §/N
ratio. Selectivity is achieved by two ceramic transducer filter elements
which give a nose band width of 3:6 kHZ at 6bd and a skirt band width

of 10 kHz at 50 db. These figures are extremely good for equipment in
POST TH I s c 0 U PO N TO DAY this price class (even for equipment costing much more!), A high order
of stability is achieved by a stabilized transistor VFO and VFO buffer

for full details of ICS courses in Radio, T.V. and Electronics. lifeclOherloiceties ofidedtanlbuiltinare =

ld(Hz calibrator, speaker, geared VEO drive, “S$” meter, product
etector,
A Frequency range:  Amateur Bands 80-10 plus WWYV,
Accredited by the CACC Member of the ABCC Sensitivity: Bseéter :‘han % microvolt for 10 db $/N ratio in the
mode. .
T e - - - i Selectivity: 3-6 kHz—6db 10 kHz—50db
I Image rejection: 50 db or more. o
' Please send me the ICS prospectus—free and without obligation. I Q:fll:r §;5\",V:460°°hm output. Built-in speaker.
} » -~ Size: 13" wide, 6” high, [04” deep.
l (state Subject or Exam) A-‘;I>Crt.g .............................. l Weight: 17416 Y o
s o Conerls: o b e L LG
. - y Switc aim. 'y
l NAME ’Q,C BT ITEMDEN i l band switch, main tuning, pr'eselacior.’ zero set
(BLOCK CAPITALS PLEASE) - (for calibration), **S” meter zero {on rear panel),
| P - “ oo | Valves: 12AT7 crystal_calibrator, 6BZ6 r.f. amp., 12AT7
ADDRESs .. 7. AnFeEwonn . (HAPE L. ... fiest mixer 25C373 VFO, 25C372 VFO bufier, 6CB6
I = ” B 6826 200 [E amup., SBRE Ird It amone 151507 Abd
P - 7 Ped = 2 - n - r amp.
,,..R,&,ﬁ..ﬂ.}....i':.b@vl&Mg.l—-.i..‘.ﬂ.«ﬂl. [, E2 UL F S - detector, 6BE6 pproduc: detector, pI'SI94l noise
l is S I ) limiter 6BAG BEO, 6BM8 Audio.
AGE..f.2.....OCCUPATION 2888 d.&.30% oo, The above is just a sample of our wide range of Amateur Radio equip-
I l ment—we stock everything from aerials to ‘Z’ matches for the Amateur
INTERNATIONAL CORRESPONDENCE SHCOOLS - Radio °"thuﬂ?s|§: Pleasﬁ note, though, that we dont’ handle domestic
! Dept. PA28 Intertext House, Stewarts Road," I ] efuepmem"'or:h::ma co?a‘?i:?::ﬂui?;s’t‘.us SO GG
London, 5.W.8 4U} Equally, we service the stuff we sell and consider we have the best
l ' Amateur Radio service department in the country.
H you'd care to send us a large s.a.e. with 2 6p stamp on it, we'll fill it
’ I with guff on all the stuff we selil. .
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} NEW! ROAMER 10 WITH VHF INCLU RGRAFT|
$ NEW! ROAMER 1 TH VHF INCLUDING AIRGRAFT |
q: 10 TRANSISTORS. 9 TUNABLE WAVEBANDS, Mw1,
¢ MW2, LW, SW1, SW2, SW3, TRAWLER BAND, VHF  yotai building cost
4’ AND LOCAL STATIONS AND AIRCRAFT BAND
[ ]
‘} Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial, £8 50
‘ for peak short wave and YHF listening. Push Pull output using 600mw Transistors.
} Car Aecrial and Tape Record Sockets. Switched Farpiece Socket complete with Earpiece. ~
€ 10 Pransistors plus 3 Diodes. 8~ X 2" 8peaker. Air S8paced ganged Tuning Condenser with P. P. & Xns. 50p
" VHP section. Volume onjoff, Wave Change and Tone Control. Attractive Case in black
’ with silver blocking. Size 97 X 7° x 4". Easy to follow instructions and diagrams. {Overseas P. & P, £1)
4’ Parts price list and easy build plans 30p (FREE with parts).
b e PR S 5 SR

i F alitises
@nﬁ*'«*wf‘i"‘}
il i

ROAMER[:}
EIGHT
Mkl

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW?2, LW, Wi, 8W2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chromne plated Tele-
acopic aerial for Short Waves. Push pull output using
600nW trangistors. Car aerial and Tape record sockets.
Belectivity switch. Switched earpiece socket complete
with earpiece. B transistors plus 3 diodes. 8 X 2§°
Speaker. Air spaced ganged tuning condenser. Volume/
onjfoff, tuning, wave change and tons: controls.
Attractive case in rich chestnut shade with gold
blocking. Bize 9 X 7 X 4in. approx. Eary to follow
instructions and diagrams. Parts Price Litt and Easy
Build Plans 26p (FREE with parts).

ww -

29 €

Total building cost £6.98 PP &
(Overseas P, & P. £1) Ins. 41p.

POV VOV VYOV VOV IVIT IV OO P OOV OO VOO OO OO rovwvwrrrorovwrores
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POCGKET
FIVE

3 Tunable Wavebands:
MW, LW, Trawler Band
with  extended M.W.
band’ for easler tuning
of Luxembourg, etc.
7 stages—5 transistors and 2 diodes,

supersensitive ferrite rod aerlal,. fine

tone moving coil speaker. Attractlve black and gold
case. Bize 6% X 1} X 3}in. Easy build plans and
parts price tist 10p (FREE with parts). Earpiece with
plug and switoched socket for private listening 80p

extira,
Total building costs £2.23 P.P. &
(Overseas P, & P. 63p) Ins.21p

y

7 Tunable Wave-
bandy: MW1, MW2,
LW, B8W1, 8w,

8W3 and Trawler

Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, ete. Built in ferrite rod aerial
for MW and LW. Retractahle 4 section 24in. chrome
plated telescopic aerial for BW. Socket for Car Acrial.
Powerful push-pull output. 7 transistors and 2 diodes,
including Micro-Alloy R.F, Transistors. 8° X 2}
gpeaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning and wave change controls. Attractive
case. with carrying handle. 8ize 9 X 7 X 4in. approx.
Easy to follow instructions and diagrams. Parts price
list and easy build plans 15p (FREE with parts).
Earpjece with plug and switched socket for private

listening, 30p extra.
£5-98

Total building costs
{Overseas P. & P, £1)

P. P&
Ins. 41p.

TRANSONA,
FIVE ;

5 TRANSISTORS
AND 2 DIODES

8 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—Jb transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume contrel, fine tone
moving cojl apeaker. Attractive case with red speaker
grille. Bize 84 X 44 X 1}!n. Easy build plans and
parts price list 10p (FREE with parts). Earpicee with
plug and awitched socket for private listening 80p extra,

Total building costs £2.50 P.T. &

(Overseas P. & P. 63p) Ius. 22p

FROM
CONSTRUCT

COMPONENTS INCLUDE:
2 Volume Controls:
Bwitchea: 47x2}~ Bpeaker: Terminal Strip: Ferrite Rod
Acvial: 8 Plugs and Sockets: Battery Clips: 4 Tag
Board: alanced Armnature Unit: 10 Transistors:
: Resistors: Capacitors: Three $* Knobs,
Unite onee constructed are detachable
from Master Unit, enabling them to be
stored for future use. Ideal for
Schools, Educational Authorities and
allthose interested in radlo construction

Tuning Condenser;

NEW! “EDU-KIT"

BUILD RADIOS,

AMPLIFIERS, ETC.,
STAGE DIAGRAMS. FlTvo

EASY
UNITS INCLUDING MASTER UNIT

2 Slider

6 Tunable Wave-
bands: MW, LW,
SWIE, 8W2, Traw-
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
ete. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
3in. S8peaker. 8 “
stages—6 transistors and 2 diodes ineluding Micra-
Alloy R.F. Transistors, ete. Attractive black case with
red grille, dlal and black knobs with polished metal
inserts. Size 9 x §} x 23in. approx. Easy buill plans
and parts price list 15p (FREE with parts). Earpiece
with plug and switched socket for private listening

80p extra.
£3-98

Total building costs
(Overseas P. & P. £1)

P.P. &
Ins. 26p

i lencloss £.....
ROAMER TEN
ROAMER EIGHT [
TRANSONA FIVE []
POCKET FIVE

Parts price list and plans for

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-
bands: MW, ,
SW1, SwW2 8W3

and Trawler Band.

Sensitive ferrite rod aerial for M.W, and L.W. Tele-
scopic aerlal for Short Waves. 3in, Speaker. 8 tinproved
type transistors plus 3 diodes. Attractive case in
black with red grille, dial and black knabs with polished
metal inrerts. 8ize 8 X 51 X 2jin. approx, Push pull
output, Battery cconomieer switch for extended battery
lfe. Awple power to drlve a larger speaker, Parts
price list and eary build plans 28p (FREE with parts).
Harplece with plug and switched socket for private

listening 80p extra.
£4-48

Total buiiding costs
(Overseas P, & P. £1)

P.P. &
Ins, 81p

RADIO EXCHANGE CO

| 61 HIGH STREET, BEDFORD.

... please send items marked

[0 ROAMER SEVEN [J]
TRANS EiGHT O
ROAMER SIX 0

[J. EDU-KIT O

Tel. 0234 62367 |

All parts including " P.P &
Case and Plans £5 50 Ins. 31p i Name
(Overseas P. & P. £1) I
- S e | Add
ress’
;';"ILIEIS\FTER * Callers side entrance Barratts Shoe Shop l
SERVICE * Open 10-1, 2.30-4.30 Mon.~Fri, 3-12 Sat. i

PW44

L—————————-——————-—-—
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FIND BURIED TREASURE!
Transistorised Treasure Locator
Thu fully portable transis-
d metal locator detects
and tracks down buried metal
objects—it signals exact loca-
tion with loud sudible sound
(no phones used)—uses any
transistor radio which fits
inside--no connections needed.
FIRDS GOLD, 3
COINS, JEWELLERY,
ARGHAEOLOGICAL PIECES
0. ETC. Zxtremely sensi-
mu. will signal preaence
of certain objects buried
several feet below
ground . No koow-
ledge of radio or elec:
tronics  required. Can be
Built with ease in one ahort evening by anybody
rom nine years of age upwards, with the
. euy to follow, utep-by-utep, fully
iltust Uses rP3
battery. No necessary. Kit
includes puts, screws, wire, etc. ONLY
£2-85 4+ 25p p. & p. {(Sectional handle as
illustrated 95p extra). Parts aval
separately. Made up looks worth £15!

Elivesdrop on the exciting world
ok Aircraft Communications

soldering

coNverToR £)-8h
Listen én to ATR~

LINES, PRIVATE PLANES,
JETPLANES. ZEavesdrop on
exciting eross lalk detween pilots,
ground approach conlrol, air-
port tower. Hear for yourself
the disciplined volces Miding
fenseness on lalk downs. Be
wlth them “when they have to take nerve
npplng deciawm in emergencies-—'.l‘une into
the ! distress f Covers
the aircratt {re uency band

HEATHROW, 6. . LUTON, RING-
WAY, PRESTWICK, ETO ETC. CLEAR A8
BELL. This tantastic fully transistorised

instrument ean be built by anyone over nine .

in under two hours. No soldering necessary.
Fully illustrated simple instructions take you
Uses standard PP3 battery.
All you do is extend rod aerw.l place close
{o any e radio {even
tiny Portables) NO COINECTIOIS WHAT-
EVER NEEDED. SEND ONLY £2-85 +
20p p. & p. for kit including case, nuts,
screws, wire, etc, etc. (parts available
separately).

.E. AIRCRAFT BAND ,0NL%:-

including .

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE POL-
L‘UTION—SOOTHES YOUR
NERVES ! Don’t under-
estimate the uses of this fan.
tastic new design— the
RELAXATRON is basically a
pink noise generator, Besides |
being able to mask out
extrandous unwanted sounds,
it hag other very interesting
properties. For inatance,
many people find a minstorm
mysteriously relaxing, a Jargs

Only
£2:75
pert of thia feeling of weu-bemg can be

directly traced to the sound of falling rain-

drops!—a well known type of pink noise.
IF¥ YOU WORK IN NOISY OR DIs-
TRACTING SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, J¥
YOU FEEL TENSED, UNABLE TO RE-
LAX—-then build this fantastic Relaxatron.
Once used you will never want to be without
it—TAKE IT ANYWHERE. Usen stan-
dard PP3 batteries (current used go small
that battery life is almost sheif-life). CAX
BE EASILY BUILT BY ANYONE OVER 12
_YEARS OF AGE using our unique, step-by-
step, fully illustrated plnns No soldering
y. All parts i ding case, a pair
of crystal phones. Components, nuts,
screws, wire, etc. no soldering.
28-75+25p p. & p. Parta availabdle separately

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

«w £

Amazing Radio Construc-
tion set ! Become & radio
expert for £2-456. A com-
plete Home Radio Course.
© No experience needed.

¥ Parts including
simple instructionsy

for each design. Iilus-
trated step-by-step plans,
all transistors, londspeaker.
personal phone, knobs, screws.
Pr. tion box

SHORTWAVE
TRANSISTOR
RADIO
only
£2:75
Anyone from 9 years

up can follow the
step-by-step, euy a8

ELECTRO NiC ORGAN

omx £3-7h

Don’t confuse

with ordinary
= electronic organs that

wianply blow iér over mouth-organ type reeds efc.
Fully transistorised. SELF CONTAINED
LOUDSPEAKER. Faftem :epnmle keys span
two Sull octaves—play “Fellow Rose of
Texzas', play ‘S:lml.Nth", ploy “Auld Lang
Syne” elc. ¢;c You have the thrill and

ABC Iully ill ins-
No

with

76 stations logged on rod aerial in 30 mins. —
Russia, Alrica, USA, Switzerland, etc,
Experience thrills of world wide news, sport,
music, ete. Eavesdrop on unusual broad.

caats. TUaes PP3 battery. Sizeonly 3" x 43
x 13" Only £2-75 + 20p p. & p. Kit includes
cabinet, screws, instructions, ete. (Parts
available separatety).

INGENIOUS ELECTRONIC
SLEEP IN DUCER
ONLY

£3:25

CAN'T SLEEF
AT NIGHTS?
DO YOU"
WAEKE UP

IN THE NIGI{T AND CAN'T GET OFF
TO SLEEP AGAIN? WOULD YOU
LIKE TO BE GENTLY 800THED OFF
TOSATISFYING SLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
inducer. It even slops by itself so you don’t
have to worry about it being on au night! The
a.ndio-

s ol d! 1
but as time goes on the sound grs.dnauy
less and )

laym§ a real llve, porcablc
eleoi.mnic or VIOUS ENOW-
LEDGE OF ELEGTRORIOS NEEDED. No
xoldermg necessary, Simple as ABC to make.
Anyons over nine yéars can duild it easily in
one short evening following the fully illmtralad
step.by-atep, aimple instructions. ONLY £3-28
+ 25p p. & p. for kit, inclnding case, nuts,
screws, simple instructions, ete, Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finigh with an exciting gift for someone.

Find buried treasure with thn
READY BUILT & TESTED

TREASURE LOCATOR

TOR MODULR. Ready built
and tesled—just plug in a PP3 battery and
phones and it’s workimz Put it in a case,
screw handle and YOU HAVE A
POBTABLE 'I'REASUR.E LOCATOR EASILY
WORTH ABOUT £20! Ex treme y unnmve

an unti} they
cease altogether, the effect it has on paopk
is amazingly very similar to hypnosis. A con-

" trol is Provided for adjusting the length of

times, etc., ali transistor, can be built by
anyone over 12 years of age in about two
hours. No knowledge of electronics or radio
needed. ly simple, y-to-foll
step-by-step, fully illustrated mnhmctionu
lncludad No soldering meceasary. Works oﬂ
tand hatterd

ete. all you neged. P
45pextraas illus. Gt nqmred) (part= available
y. Send

9.245+20pp & p.

8ize only 3* x 42° x 1§"—take it anywhere.
Kit includes case, nuts, wire, screws, etec.
SEND £3-25 + 26p p. & p. (parts available
separately).

earth, ToC]
water, ete.—EASILY, LOCATES COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, ETC.
Bignals exact locatlon by ‘‘beep” pitch
increasing as you near buried metallic
objects. 8o sensltive it will detect certain
objects buried SEVERAL FEET BELOW
GRO | GIVES CLEAR SIGNAL ON
ONE COIN! £4.85 4 30p carr. ete.
(High gquality Danish Stethoscope head-
phones £2:75 extra if required.)
EXAMINE AT HOME, FOR 7 DAYS. YOUR
HONIEGYK%EPVHDED IX FULL I¥ NOT 1009,

CONCORD ELECTRONICS LTD. (PW8U) 8 Westbourne Grove, London, W.2. Callers welcome 9 a.m.-5.30 p.m. inc. Saturday

RSGB BOOKS

FOR YOU

RAE MANUAL

by G. L. Benbow, G3HB
The standard work for all would-be licensed radio P

requirements.
96 pages

25 in. by 30 in.
RADIO

REFERENCE BOOK

Third (1972)

Compiled by G. R. Jessop, CEng, MIERE, G6JP
Completely revised and updated

An invaluable source of essential radio data conven-

iently gathered into one hard-bound volume.

150 pages

These are three of a complete range of technical
publicalions, log bhooks and maps, all obtainable from :

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET,

298

amateurs studying for the Radio Amateurs' Exam-
ination. A completely re-written edition brought fully
up to date to meet the present examination syllabus

RSGB GREAT CIRCLE DX MAP

An invaluable aid to long-distance communications.
showing the true bearing and distance from London
of any position on the giobe.

Supplied with a free copy of the latest Countries
List showing world prefixes.

Sixth (1972) edition

90p post paid F

65p post paid i
DATA

edition -

£1 post paid

LONDON, WC1N 2AE

be used to advantagc wit

BAKER 12in, REGE\NT

An inexpensive unit for the beginner in
high fidelity and for general %urpose- May
any Radio,

or
Maximum Power 15 watts
Bass Resonance 45 c.p.s.
Flux Density 12,000 gauss
Voice Coil impedance
3 or 8 or I3 chm madels
Response 45-13,000 c.p.s.

Heoavy duty 25 watt rating

GUITAR MODEL “GROUP 13"

20 plans, cubic tables, cressover data and
Catalogue 42p post free. Catalogue only 5p.

POST
FREE

£7

Newest, neatest
system ever de-
vised for storin
small parts 5
components : re- p
sistors, capacitors,
diodes,  transis-
tors, ete. Rigid
plastic units, in-
terlock together
in vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have fabef
slots | removable
space dividers. Build up

DOUBLE UNITS £2-25 Dozen
TREBLE (3D) £2-35 for 8

for8 extra large size (6D!) £330 for 8

-N-T-E-
PLAS I'IL‘. STE!HAGE DRAWERS

any size cabinet for wa“ bench or table top
SINGLE UNITS (5"X 237x 24") £1-35 Duzen

DOUBLE TREBLE 2 draws in one outer case (6D2) £3-65

PLUS QUANTITY DISCOUNTS! Order £5 and over Deduct 5% in the £. Order
£10 and over Deduct 75% in the £. Order £20 and over Deduct 109, in the £.
Pack./Post./Carr.: Add 3 p toall orders under £5.

D 8 124 CRICKLEWOO
F‘gﬂqrrf r (BReOp;PDVV\(IA\' LONDON N.W.2

R-L-0O-C-K-I-N-5

Ordess over £5 P/P/C free.




S0 many of the components
you need for PW designs are

o ELECTROVALUE
in the new 1972 Electrovalue . e byt o S
catalogue. Bigger, better than Electronic C'-O‘mpio‘nen LS

ever—Post free—10p.

. B d L “se da' Tus. - - -
TRANSISTORS v, i vttt MINITRON | We are official distributors for
Insulating sels FREE wilh SOLDER
power 1ypes. R B DIG'TAL SOLDERSTAT IRONS
MANY HUNDREDS OF DIFFERENT TYPES IN STOCK—THEY’'RE As appointed distributors for well-known Elremco-
ALL IN OUR NEWEST CATALOGUE INDICATOR Wolf “Solderstat™ frons we offer this light weight model
¥o Type Malti-purpose Prige 22rm nH!:.ItS in 16 or 24 watt, ratings 220/240V a.c. £| .81
2N697 8il. NPN General 18p ©
gg{gg; giﬁ’NPN - gwgp TYPE 3015F Seven seg- INFINITELY VARIABLE
2N2645 8il. UIT Osciilator, SCR driver 473 ment “indicator com. | TEMPERATURE CONTROLLED
g!vzsgg %I’N Small slg. amp éép [ I}‘JO«'t'-‘lble leth s&angnrd SOLDER IRON
N80! NPN High power 4 L el < anc-power Designed essentially for micro-miniature and printed
ggg;gﬁ §1§§ II‘;‘: gz::; i 0p well illy 1"",‘ o msupphes Figs. ?_& ’;?;2 cimu.it board assemblies. Tenperature is_ adjusted as
Acize Ger. PXP Small sla[Iriver 23 character of Smm helght plus decimal noint. required by control on base and remaing eonstant
o108 TR G Ly - oph Power requirement 8mA from 5V D.C. per whether idling or on load. Although for working to
AC176 NPX Low power 18p segment. A limited number of alphabetical & te;‘;y t:iellcn.t;'stnndm-tdl, "lllle “i(imblls of rugged con-
AD149 PNP High power 58p symbols also available. ? © (i:l anc-ly ex;:ep "’1‘}; .g palEl t: .
D11 BN o) power 330 Tn 16 lead DIL, case £2 00 3 rice, complete wi ase, ne
;;%})ols“ gill\l'l’ 5 é\ledi,p?wer ﬂip i DE-SOLDER BRAID
; NPN mall slgnal P Suitable BCD decoder £1 36 The efficiant mone;
=Y i ’ 'y saving way to de-solder
Booe INEN) ;“;l‘:u"g,‘;fm] i%‘; driver type FLL121T » solder joints, per 6 ft. length, nett 5°P
chg NPN Low neise 11p DIL Socket: 16 lead 30p.
Bms o e 10 | o w150 shoming +.ox — and . 1 sna | TYGANsomor s sbuscar o
OAB0 Ger. diode RT detector 6p decimal point £2-00. VYNAIR 36" x 256" 88p. 15 x 25° 50p
OABL - " General purpose 5p {Pattern Book 3p & 8.4.E.)
8§D1 Silicon Rectifier 1 amp 8p
o L % | RIVLIN PRECISION

wo2
Sil. = 8illicon. Ger.= Germanium.

3
*Matched peir AD161/AD162 BOp

Specialists

RESISTORS

REsIsTo Rs 1 ocy 50/ — 27 0-1% to 0:019, tolerance. Prices and delivery FLHI01 (7400) 20p FLJ121  (7473) 45p

o~ o o “33%?3 on request. Example—values up to | FLH0L (40) Sop | FLil1 (7478 45
1 between £1 an nef FLH191 (7402) 20p FLJL51  (7475) 45

Code Power Tolerance Range Values 1t09 101093 100up FLH201 (7403) 20p ¥LI13L  (7476) 452

in ohms (see note below )_ FLH211 (7404) 25p FLHS21 (7480) 88p

c ]ISW 5% 4 7-470K E24 1 08 07 L % FLH271 (740%) 25p FLH231 (74892) 87
g oy oy g Em 3, 05 O SLIDE FLESL (408 85 | FLHI (7489 138

7 ¥ y FLH391 (7409) 25 FLH341 (7486 8
c w 502: 4-7-10M EI2 2-5 92 19 POTENTIOMETERS FLH111 27410) gog FLJ161 (749(); 33:
MO 12w 2% 10-1M E24 4 3 2 nett FLH351 (7413) 85p | FL¥221 (7491

W 3:—]‘1,{[7“0 a 0.22-39 E12 7 7 6 FLH121 (7420) 20p AN) 1.28

2 H FLHI31 (7430) - 20p FLJ171  (7492) 85p

wWW 3w 5% 1Q-10K  EI2 7 7 [ FLH141 (7440) 24p FLJ181  (7493) 80p
WwWwW W 5% 10-10K  E12 ¢ 9 8 FLLWOL (7414) 122 FLJ231 (7484) 113

Codes: C=carbon film high stabillty low poise g%gggi g:‘g; %zg f;’%};zi zzig;: 1 gg'

- 3 = s - F 7 R

{é%vvme'tal omdedEI{?ctr;)sll TRS uttra low noise FLH371  (7444) 145 FLI301  (74100) 1-64

=Wire woun cssey ¥ FLHI51 (7450) 20p- FLJ281 (74104) 43p

Values: Bobust construction, smooth s]lent_ action. FLHI61 (7451) 20p FLJ271 (74107) b52p

E12 denotes series: 10, 12, 15, 18, 23, 27, 33, 39, 47, /6, 68, 82 and In values from 4K7 to 1 megohm, linear or § FLHI171 (7453) 20p | FLK101 (74131) 48p
their decades. B24: as E12 plus 11, 13. 16, 20, 94, 30, 36,43, 51, 62,72, [ log, each 26p. Light grey escutchon, 10p. FLHI8L (7434) 20p | FLJ201  (74190) 1-80
91 and their decades. Prices are tn pence each for same ohmic value and Knobs flat, grip type in black/Red/Green/, FLY101 (7468)  20p FLI211 (74191) 1-80
power rating, NOT mixed values. (Ignore fractions of 1p on total value Yellow/Biue/Lt. Grey/Dark Grey or White FLJ10L (7470)  46p FLJ241 (74192) 1.74
of resiator order). each 5p. FLJI11 (7472) a2p FLy251  (74183) 174

SIEMENS TTL
INTEGRATED CIRCUITS

BAXANDALL SPEAKER

Az designed by P. J. Baxandall and originally described in

““Wirleas World", Complete kit inc. spkr. equaliser and

sperial cabinet kit (18" x 12”7 X 10*) cut to size. 10 watt

RMB/15Q loading. Part cost of 3'8|
UK. 60p

carr. and ins. in

Speaker unit and equaliser kit post free nett £4-81.
Pack flat cabinet assembly (all cut to shape) natural
teak finish £8-00 nett. Part cost of carr. in T.K. €0p.

Nett £

CARBON SKELETON PRE-SETS

Small high quality. type PR linear only: 100Q, 220Q,
470Q, 1K, 2K2, 4K7, 0K, 22K, 47K, 100K, 220K,
470K, IM, 2M2, 5M, 10M Q. Vertical or horizontal
mounting, 5p eack.

ZENER DIODES 59 full range E24 values: 400mW:
27V to 38V, 14p each: 1W: 8-8V to 82V, 27p each;
1-5W: 4:7V to 75V, 48p each.

Clip to Increase 1-5W rating to 8 watts {iype 266F) 4p.

MINIATURE TOGGLE SWITCHES
2A/250V. DP/DT, 48p.

SIEMENS CAPACGITORS

NEWMARKET LINEAR I.Cs

LIC 709C(14 Dual in line—84p 709C{5, TO5 39p
LIC 741C{14 Dual in line—40p 741C[5, TOS 42p

POLYCARBONATE--59, TOLERANCE

250V. up to 0-1uF: 200V/0-1uF and above
001 0-012; 0-015; 0:018; 0-022; 0-027; 0-053; 0-047;

56 h3
0068 0-082 01 0-12; 0-15 each 4p.
0-18; 022,each5
0-27;0-35:8p: 0-39 7p: 0-478p: 05610»,063111: 1uF18p

ELECTBOLYTIC CAPACITORS (values in uF/V)
0-47/100; 1/100; 2-2/63; 4-7/36; 10/25; 22(16; 47/10;
47/25; 100[10 22/3—-eath 5p.

10/63; 22/35; 47/35; 100/16; 100/25; 220/6; 220/10;
220/16; 470/3 each Bp.

47/50; 47/63; 100/35; 470/10 each

CARBON TRACK
POTENTIOMETERS

long spindles. Double wipers for low noise.

SINGLE GANG P.20 lin. 100 Q to 2-2M Q, 12p; Single
gang Jog, 47k {0 2-2M Q, 12p; Dual gang linear
47k Q to 2:2MQ, 42p; Dual gang log, 4-7K 2 to
2-9M ), 42p; Lopzlantilog, 10K, 22K. 47K, 1M Q only
42p, Dual antilog, 10K only, 42p. Any type with 2A
D.P. mains switch, 12p extra.

Only decades of 10, 22 & 47 available in ranges quoted.
DUAL CORCENTRIC in any combination of P.20
values az above, 80p ;: with swifch, 72p. Knobs, pair 24p.

100/50 ; 220/35 ; cach 9p: 100/63; 470/25 100/10 each 10p,
220/88; 470/35; 1000/16; each 14p,
2200/25—30p.

1000/25—186p: 470/63; 1060/35 each 18p:
1000/63; 2,200/35; 4, ,700/16—each 83p.

Tantalum - and other capacitors etc.—see latest 1972
Catalogue—issue No. 6.

DISCOUNTS

10% on orders £5 to £15.
15% on orders aver £15. No discoun! on ilems marked
- Nett. Prices subject to alteration without notice.

MAINLINE AMPLIFIER KITS

70 watt power amp. module kit, £12:60 neit. Power
supply kit, £8-00 nett. Maiching pre-amp kit, £3-30 nett.
(Above prices for mono.) Stereo Xit. 2 power amps. pre-
amp kit, power supply kit and matched controls for
building your own cabinet, £38-40 nett.

-Q.E.D. High quality amplifier systems. Built to your
persona.l specifications. Enquiries invited. Please quote

ELECTROVALU

Hours: 9—5.30: Sat. 1 p.m.

1972 ELECTROVALUE
CATALOGUE (NO.6)

Now enlarged to 96 pages plas cover. More items, more
intoormn.tion, more diagrams then ever, Post {ree in U.X.
—10p. .

POSTAGE AND PACKING

FREE unless otherwise stated. Handling surcharge
16p on mail orders under £2.

Overseas orders: carr. & Insurance charged at cost.
U.8.A. CUSTOMERS are invited to contact ELECTRO-

(Dept. P.W. 872) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Tel.: Egham 3603 (STD 0784-3) Telex 264475
ELECTROVALUE LTD—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMERT ORIGINALLY IN 1065

VALUE AMERICA, P.0. Box 27, Swarthmore,
PA 19081,
ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY USERS INVITED.

T

299



HIGH-FIDELITY STEREQpACKASE s

Four fully wired units ready to W= = ATTRACTIVE

i . TEAK AMP

* SUPER 30 AMPLIFIER (15 + 15 M o8 - % TA5‘2+ 6%11:1\5:& in  veneered
watt) in veneered housin; hous

s GARRARD $P25 MK I Turn- % GARRARD SP25 MK III Player
table on Plinth with cover I unit on Plinth

* Solfhng ol i smsAr e (08 * Bl o otz

nd stylus
% PAIR OF STANWAY I Speaker showing other money (80 % PAIR OF DORCHESTER

Units ]
h 3 g saving offers. Loudspeaker Units
Speclalc'lz'g;alg;nscg £8B'95 ! 1 . e | it Special Total Price £58l33
Terms: Deposit £11.95 and 9 monthly g) r:m?g:fgesng

payments £9-37 (Total £96-28). £6-25 (Total £64-58). Carr. £1-2§

v Super 30 Amplifier (15 + 15 watt) Trans. Plastic Cover £3-15 extra.

in veneered housing
v Goldring GL69 II Transcription PACKAGE AS ABOVE but with
Garrard 3000 Autochanger and Sono-

Turntable on Plinth as illustrated
Goldring Magnetic P.U. Cartridge. tone 9TA Ceramic Car-
tridge in lieu of SP25 £5] 020
and CS90 Carr. £1-25

*
Y Pair of Stanway II Carr.
speaker units, ‘N E1-50
Or Deposit £7:45 and 9 monthi

Special Total Price
Terms: Deposit £13-63 and 9 nz)o)ntb]y Matching as r ded for performance. payments £5'58 (Total £57- 67)
Trans. Plastic cover £3-15 extra.

payments £10-62 (Total £109-

b 0 - Y Moderate size only 25 x 14 x 10in. “CW?QPLETE K £23 Cabinets IifortJafbiBatls (Took al Sl st e
Response 30-20,000 c.p.v. 'abinets latest style i ak veneer. Acoustica ned or fille
3% * Impedance 15 ohms o 0 IT mullﬁc damping. Ported where appropriste. Credit terms svailable.
Perfarmance comparable with tnits costing considerably mou DORCHMESTER (Illustrated) Size 18 X 11 X 9in. appr. Range 45-15,000
COnM::. of (1)12in. 15 watt Basa unit with cast chassis, Roll rubber cone } S:P-5- Rating 8-10 waus Fitted High flux 13x 8in. £Q
surround for ultra low resonance, and ceramic maghet. (2) 3-way quarter Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p.
section series cross-over system (3) B X 5in. high flux middle range speaker. STANWAY Il sue 20x 104 X 93in. approx. Rating 10 watts. Inc. 13 x 8in. speaker
(4) Righ efficiency tweeter. (5) Appropriate guantity acoustic damping with highly flexible cone swiTtound, long throw voice coil and 10,000 line magnet. High
material, (8) Handsome Teak veneered cabinet. (7) Circuit and full instruc- flux tweeter. Handsome Scandinavian design cabinet. Range 86-20,000 c.p.s. Imp.
tions. Terms: Dep. 24-60 and 9 monthly payments 82-47 (Total £26-83). Bl lohmn. Gives smooth realistic sound output. Sen ‘package offers’ for £ | 7 .85
DEMONSTRATIONS AT ALL BRANCHES Austzation

R.S.C. TAI2 MKl 6-5--6-5 WATT STEREO AMPLIFIER

%L! I‘II'DFANEI;‘I;)OBX;ED. SOL!? STATE cOlsggUCl‘lOl
Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed f for LR ALIE 0] w:};{‘,ﬁgim&"“
circuit construction employing 10 Transistors plus Diodes. Output] or ceramic Gram. P.U. cartridge, Radio tuner, Tape
rating LH.F.M. Frequency range 20-20,000 c.p.s. Bass Control 3 12db. | recorder etc. % 3 separate switched input sockets
Treble Control + 13db. Selector switch for] °8 each channel Y Scparate Basas and Treble controls
P.U. or Tape/Radioc. For loudspeaker out- 9% Blide Bwitch for mono use w Speaker Output
g 3-15 ohms v For 200-250v. A.C. mains Y Frequency
put impedances of 3 to 15 ohms. For| Response 20-20,000 c.p.s. —2dB % Harmonic Distor-
standard 200-250v. A.C. mains operation. | tion 0-3% at 1000 c.p.s. Hum and Noise —70dB y Sensitlvities (1) 50mV (2) 400mV

(Anmcuve Black and Silver finished metal gg ml}‘nx‘anl“!t'}"% r;tﬂlrg IH.F. M * lhndsnme tsh F-leh'gm; ‘; ‘%n&bs

te and rr. Factory
olacia plate and matching control knobs. | Tt i0E O b nsravortons. £ 1 5+5050 " 13 ik, cuarantes £19-50
FRINTED CIRCUIT and | DePosit £8 and 9 mthly pymts £2-15 (Total £22-35). Or in Teak veneer housing ‘23
comprehensive wiring £11. 50 Dep. 33 & 9 mthiy payments £2-55 (Total £25-95). Send 8.A.E. for leaflet.

or FACTORY BUILT IN TEAE VENEERED. CABINET ar ustrated 21490 or | HI-FI SPEAKER ENCLOSURES MODERN DESIGN

dep. 220 and 9 monthly payments £1-70 (Total $17-50). Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per ene.

i JEB Size 16 X 11 X 9in. SES8 For optimum perform-

AUD|0TRINE HI FI SPEAKER SYSTEMS Pressurised. Gives pleasing ance with any 8in.

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm results with any £5-35 Hi-Fi spkr. Size 22 £6 47

bigh quality speaker, cToss-over unit and tweeter. Smooth 8in. Hi-Fi speaker. % 15 x 9in.

response and extlendedlfrte::uencuange £5 95 Carr, . SE12 For excellent

ensure surprisingly realistic reproduction, E10 For oulslandxng results performance with 12in.
ENIOR 15 WATT INCLUDING ) Carr N o

gll?(lg 5 1;15 R L SPEAKER £6-95 S with 10in, Hi-F) Hl Fx speaker and tweeter

AUDIOTRINE HIGH FIDELITY SPEAKERS Pty €674 35 o « o £187
Heavy construction. Latest bigh efficiency ceramle magnets. R s C BATTERY/ MA' NS CONVERSlON UNITS

Plasticised Cone surround. “D’ indlcates Tweeter Cone providing TYPE BM1. An all- dry ban.ery eltmimtor Blze 84 x4 X210,

extended frequency range up to 15,000 ¢.p.s. Impedance $ or N a .
3 pptox supplying 1-5v and 80v,
815 ohms. PL%ASE“ST lTE ?HOWE " battery radlo where A.O. mains 200[250v 50c/s s available,
| xcoptionsl performance at ow cos t. COMPLETE £3 2 ESEMBLED READY £3 1
HFS0ST 8° 10W #£288 HFI20D 12° 15W &4 WITH DIAGRAM FOR Ul

ggmn 10- 10w 2340 HF1ge 182 15W 4550

\' 1g* 15W 8425 HF126D 12° 15W 2590 R.S.C. TAé 6 Watt HI-Fi AMPL'HER
g FANE 80" HIGH FlDELlTY SPEAKER £200-250v, AC mains ted. 30-20,000 o.p.a.

—2d4B. Harmonic Distortion 0 3% atl, 000 c.p.a. Beparate Bass and
A full range 8in, 10 watt unit for excelient sound quality, in suitable Treble 'Iift and cut’ controls. 8 input sockets for Mike, Gram, Radio
enclosure, Cast chassls Roll P.V.C. cone surround and long throw voice

or Tape. InnutI eﬁlectﬁr siv;dtch OIitP\lﬁ for 315 :bm spk;z ng;x 5:emmvuy Smv
Output rating F.M. Fully enclosed enamelled case, X284 X B}in. Attractive
goll to achleve Very low {undamental Tesonance of 30 ©p.8. Twceter brushed silver finlsh facts plate 103 x 34in. and matching knobs,
i%nle(lnlf t:.}e:l“: %"35‘3 n?.pe'mc??m" 15 ﬂq i 3. 85 Complete kit of parts with tull wiriug disgrams and instructions. £7-7 C‘a(l.'t
PLEASE STATE IMPEDANCE WHEN ORDERING OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £10-95 »

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPI.IFIER

A COMPLETELY NEW DESIGN * SATIN snhvsn METAL FACIA with black umr.
PSR RO T BT e
APPEARANCE and - & : e

L e [t T
p‘:uc:s gﬁegs"s‘-‘.-" P A ey B D CARTRIDOE. CERAMIC o MAGNETIC,
'. Jhlah grade components by £25 Care. i
adl

ng manufacturers
E KiT OF PARTYS

THE BEST ANCILLARV EQUIP-
MENT THAT CAN BE AFFORDED

QUTPUT: 15 watts R.M.S. (Continuous) into 8 ochms,

Or FAC‘I’ORY BUILT with 12 months PRINTED CIRCUITRY

guarantee. Dep, £5-75 and 9 monthly TWENTY SILICON 10 waits R.M.S. (Contmuous) mto 15 ohms.

payments £3:50 (Total £37-25.) TRANSISTORS. HUM & NOISE --75dB Min, Vol. —65dB Full Vol. HARMON, STORTION

Or FACTORY BUILT in cabinet as FOUR DIODES, FREQUENCY RESPONSE: —3dB 7Hz to 70kHz 01% nt 1000 Hz 10 Watts

lllu:tratod Dep £7 and 9 monthty FOUR RECTIFIERS ‘I’REBLE CONTROL: +18d8 to —12dB at 14kHz

paym 99 (Tot: ASS CONTROL: +17dB to —~16dB at 40Hz CROSS TALK —5adB

TECHNICAL DETAILS (UAnp ing to aach channel where appropriate) SENSITIVITIES Disc Mag. 2-5 mV. Ceramic 35mV. Radio 120mV. Tape 120mV,

CONTROLS: P! Oy (1) Dl c (2’) Radio (3) Tape REAR PANEL SOCKE‘I’S ARE FOR 3 PAIRS OF INPUTS (1) P.U. (?) Radio.
(4) ono L (5 Mono R (6) S AKER DIS. (7 Maing onjoff. (3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker
Bass, Treble and Balance. Plus Corumlc Mag P.U. Switch. connectionss
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SPEAKER
100 WATT AMPLIFIER

- ( - Terms
HEADPHONES . iy
MICROPHONE 3

SEgb S.AEA'F. FE?TR IN TI;IRNTABLE F‘fllz
DISCO LEAFL|

WITH PRE-AMP

R.S.C. COLUMN SPEAKERS !DEAL FOR VOCALISTS
All types 15 Ohms covered in Raxine and Vynair AND PUBLIC ADDRESS
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN | /
TYPE C48S 25-30 WATTS TYPE C412S 50 WATTS
Fltted four 8~ high flux 8 wati speakers TFitted four 127 11,000 line 15 watt N
Overall size approx. 48 X 10X 6in. £ |7.7s speakers: Qverall aize approx. 656 X 14 X 9in \
Terma: Dep £3 and 9 monthly: Terms: Dep. £4 and 9 monthly pay- £3 I
payments £2 (Total £21) Carr. 50p. ments £3-37 (Total £34-83) Carr. 75p
TYPE C4100 100 WATTS inc. four 12” 50 watt speakers for conserva- £ 4B
tive rating. Fxtra heavy construction. 8ize approx. 58 X16 X 10”7 Acoustically

filled and pressurlsed Terms: Dep. £11 and 9 mthly. pyts. $6-75 (Total 871.75). Carr. £1

@ GROIIP/DISGO UNITS vurs ieusmare

187 % 18" x 8, £83-90, Carr.

y/

FAL F@1/2A Console £67-10°
100W Powor Amplifier £31-80.
Carr. &

Carr. £1-25. F.G.1/2A DISCO CONSCLE

Incorporating iwin Garrard SP25
Pair ngh uslity dph Mk.II tnratables  and Ceramic

Matching ynamic  (Moving

t]
Coil) Microph Separate Vol,
Banusbonas s, | b, Al MOMIZORING
plus Treble and Bass
DalE 5 oW, Speskare  black Controls. Sel;anle input for ‘mike’
with vol. control switch. Black
TOTAL COST OF 75p. £]39 .15 Rexine covered Cabinet with lid.
INDIVIDUAL UNITS

0 D Catglﬁl 23
Deposit §15 and 18 monthly | OF Deposit £15 an
payments of £3-94 (Total £85-02) monthly

Terms etc., next column ments 358 (T°"”1 £79-08)

rexine covered 8)ze Aapprox.

on Amp., Speakers and H/phone/

FANE ULTRA HiGH POWER LOUDSPEAKERS

All power ratings are R.M.S. continueus. 2 YEARS* GUARANTEE

High ﬂux. ceramic magnets. All carr. free.
‘POP” 100 | °‘POP’ 60
i8” 100 Watt 15” 60 Watt
EHIOOO gauss 14.000 gauss

8/15a

£22.95 1 £12.90
Dep: 28 and 9 Dep. £3:30 and 9
mthly payments | monthly payments.
© £2.20 (Total £25. -80) | £1-30 (Total £15).

FOR BASS GUITAR, ELECT. ORGAN ETC.

pay-

PAIR BUITABLE

atylii.
controls for each

‘POP’ 50

12” 50 Watt

|3 000 gauss
53 £]10-90

Dep £2 and 9
monthly pay-
ments  £1-20
(Total £12-80)

ALL PURPOSES

output, Hum level--70dB. Response

Sensitivity 36 rm].hvolts For High Impedance microphones.

etc. For Electronic Organ, Gmtu, String Bazs, etc. Gram, Radio
PR.
for mixing purposes, 200-250v. 50 ¢/s A.C. mains. For 3 and 156 ohm speakers. Com+ £ I 5 75

plete Kit of parts with wiring diagram and instructions. Twin-handled perforated cover

TERMS: Deposit £4 and 9 monthly payments of £2-10 (Total 828-90). Send 8.4 F. for leaflet.
— e et et et et —

Terms: Deposit £g .50 and :ﬂn;:}x;thly
payments of £4.72 (Total
12 ths’ et B —
£1-90. Or factory bulit with EL34 output valves and 12 months’ guarantee for £19-75 Carr. 65D FAL. PHASE 50 AMPLIFIER v

RS.C. AI0 30 WATT ULTRA LINEAR [FANE SPEAKERS ‘POP’ 25]2 12 in. 25 WATT
HI FI AMPLIFIER Highly senaitive. Push-Pull high Dual Cone 15 Q (for uses £6 75

Carr. or Dep. £1 ansd g l'x-[x‘m;layl

ir ts 7 o
+3dB 90-20,000 c/s. All high grade components, Valves KFge, | Other than Bass Guitar or < R P ¢
E188, ECC83, 807, 807, GZ34. Separate Bass and Treble Contrrols. Electronic Organ).

For Cluby, Schools, Theaires, Dance Halls, Outdoor Functions, GROUP/DISCO EQUIPMENT PACKAGE OFFERS

PACKAGE PRICE

£45 =

PACKAGE PRICE

or Tape Two separate inputs with vol. controls permit such as * 'mike’* and Pick-up etc. to be used FA.L PKASE( 50 ME.IN & IFIER £34-99

FANE POP 25/2 35W LIBPEAKERS £13-50

PR.'FAKE POP 50 L/SPEAKERS £21 .80 carr.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS Tem: Depl Hopmd S 000 ey EDLH
payments of £5-85 (Total £57.25) £56-75
FULLY GUARAKTEED. Impregnated and Interleaved whers necessary. F.A.L. PHASE 50 ME,ITI AMPLIFIER . gg4.95 PACKAGE PRICE
Primaries 200-250v. 50c/s. Screened FILAMERT or TRANSISTOR POWER PACK | PAIR L12/25 25W L/8 in csbineis $23.90 carr.
MIDGET CLAMPED TYPE 2{ X2 x24in. Types 6:3v. L-5a. 48p; 6-3v. 2a. 5dp; 6-3v. 3a. 76p; | Terms: Deposit $10 and 9 monthly £54 5%
250v., 60mA, 6-3v. 2 9%;5; ggv.ﬂe?s%lgagé 112: :113'1055(?;1 21222.48:. 512;;-. payments of 85-50 (Total £59-50) £58-85
200-0-200v., 60mA 6 E a v 13a 2v 21 00 ——n
FULLY SHROUDED urmen'r uomvmm RGER TRANSFORMERS 0-0-1v. Lin. 090; | 3 Sk Sae o0 /obmAERe. g61.95 FACKAGE PRICE
2560-0-250v. 60mA, 8-3v. 2a., 0:5-6 3v. £1.40 2;» 51 10; 35.81-25; 5a.81-45; 6a.£1-85; 83.82-00 | Derms: Deposit £16-95 and 9 mouthly £43.60 £99 95 carr.
B O Caoae 4. 5.0.0¢. 32. £2.90 | AUTO. (Step UP/siep DOWN) TEANSPORMERS payments of £10-50 (Total £110-45) £105-55
B e L v, o~ oy 600, 1o, 30 ?a%,l"“&""'ﬂ“b‘ﬁ"&%"’%?:;é‘%ss"aoz’“‘a.’s‘#s e OUALITY 1OUDSPEAKER UNITS S
300-0-300 130u\A, V. g watts, £1- wal 75 ; wal
For Mullard 510 Amplifier . OUTFUTTRANSFORMERS o T HIGH QUALITY LOUDSPEAKER UNITS §
350-0-350v. 100! ard Pentode 5, or 7, ALL TWO TONE REXINE AND VYNAIR FINISH g
350-0-350v. Push-Pull 8 watts EL84to 3 Qor 15 Q.. 88
Push-Bull 10 watts 6V6, ECL86 to 3,5, 80r | 125 50 WATT Fitted pair °f 12” 50
ST IR £1-g7 | watt high flux speakers for conservatlve
Push-Pull BLB4 to 3 or 16 (21012 watts.. £1-85 | rating. Impedance 8-15 ohms, Carr. £1-5

Push-Pull Ultra Linear for Mullard 510, etc, £2-20 | Or deposit £4:50 and 9 monthly payts. of £3- 62 Total £37 08

300-0-300v. 100mA, 6-3v.
300-0-300v. 130mA, 6-8v. 4a.
Suitable for Mullard 510 Amplifi

350 (2 50p; 60mA, 10H, 400 Q 25p.

SELENIUM RECTIFIERS F, W. (Bridged)
850-0-350v. 100mA, 6-3v. 4a., 0 All 6/12v. D.C. output. Max. A.C. input 18v.
$850-0-350v. 150mA, 6-3v. 4a., 1a. 26p. 2a. 35p. 3a. 50p. 42. 85D, 6a. 80D,

CREDIT TERMS AVAILABLE ON PURCHASES OVER £8 (Kits Excepted)

'.I.'OP SHROUDED DBOP-TERO’ '!YPE Push-Pull 15-18 watts, sectionally wound ” o e kit
250.0-250v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. £1.85] 6L6, KT66, etc., for3or15 Q2 .... ... £1-99 11‘12/25 ]12 25 WATT L13 13" x 8”10 Wat

250-0-250v. 100mA, 6-3v. 858, ....eie-. £1.55| Push-Pull 20 watt high quality sectionall 0,000 lines 10,000 lines 3 or 15 .
250-0-260v. 100mA, 8-3v. 22:‘, 8-3v: la. .. o s;'oog:d EIéM GLG KT66 ::)tc t0301r 15 £8- 3‘2 é:S ohm: 50p ohms. State imped- 5
350.0-3650v, BOmA, 6:3v. k -85 "HIN 150mA, 7-10H. 250 Q. i a(e

550-0.2607. 100m4, 6-3v. s’ W e o TR L o L ance_required, Carr 40p

8peaker/s 3 to 30 ohms.

INTEREST CHARGES REFUNDED ON CREDIT SALES Settied in 3 months _r iaponi£7.05 & b montily paymeats £3.50. Total 598,75,

FAL PHASE 50 Mk111 AMPLIFIER 50W
Bolid state. 4 Beparately controlled inputg
Plus master vol. control. Ind. Bass and Treble
Controls. Protective circuit to guard against
damage from accidental Bborts. Output for

Size 177X7" X7~

£34.95 o=

BLACKPOOL (Agent) 0 & C Electronlc;Church Sty 19[1 9A MARKET STREET

1. 021-236 1279 (Half- day Wed ).

DERBY 26 Osmaston Rd The Spot (Half- dély \.Nﬁgé Also 5 Market Sq uare

EDINBURGH 101 Lothian Rd. (Hali-day Wed.). ;
GLASGOW 326 Argyle St. (Half-day Tues.), Opening late July

LEEDS 5-7 County (Mecca; Arcade. Briggat:
Y ) Half-day Wed., ) Tel . 28252

NOTTINGHAN 19/19A Market Strest (Halt-day Thure ). OVER £2 OR AB QUOTED. TEADE

GOVERNME:
SHEFFIELD 13 Exchange Street (Castie Market.Blds.) Amomms. BCHOOLS, HOSPITALS,
(Half-day Thurs.). Tel. 20716 !‘OBGES ETC.

R.S.C. Branches listed below open_ all day Sats.
BRADFOR; 10 Nori'r: Parade (Haif-day Wed.). Tel 25349 Now Two NEw BRANCHES

Malf-day Wed, Qutput rating, Loudspeaker unit
DARLINGTON )8 Friestaais (8l e\l )T 1. 68043 SUNDERLAND optional horizontal or vertical

A powerful high quality all-purpose
unit for lead, rhythm, bass guitar,
vocalists, gram, radio, tape. Peak

mounting.
Y¢ Two extra heavy duty 12in. Loudspeakers.

“ Four Jack inputs and two Volume
3 Jein 2484195 AND NEW MUCH LARGER PREMISES ] Controts for instant use of up to four pici-ups
HULL 91 Paragon Street (Half-day Thurs.). Tel. 20505. AT 101 LOTHIAN ROAD, EDINBURGH | o= “'mikes”. Bags and Treble controls. :
LEICESTER 32 High Street (Half-day Thurs. ) Tel. 56420 ] i

Credlt Terms: Deposit Bend
816 & 9 monthly 8.A.B.
pyta of £6-08 Carr. for
(Total 270-78) £1:50 3

RSC BASS-REGENT
BIRMINGHAM 30/31 Great Western Arcade NOTTINGHAM 50 WATT AMPLIFIER

LIVERPOOL 73 Dale Street (Half-day Wed. ) ) pae 3873 leaflet,
LONDON 238 Edgware Road; W.2. (Half—da_ly_f .Irh7u2?1)629 ALFt CENTRES LTD Rsc GP30 H I'FI AMPLI FIER
el. - 3 N
MANCHESTER 60A Oldham Street, (Hait:day Wed ), For Guitar, Vocal or
el. MAIL ORDERS & EXPORT ENQUIRIES TO
MIDDLESBROUGH 106 Newport Rd. (Hali-day Wed.). | AUDIO HOUSE. mconmg LANE, LEEDS, 13, Instrumental Group.
Tel. 47096 { Tel: Pudsey (09’785) 7768. A 4 input, 2 vol. control Hi-Fl 30 watt unit
NEWCASTLE UPON TYNE 41 Blackett Street TERMB €. w.0. or C.O. D Fo €.0.D. under 81. | with Separate Bass and Treble controls.

(Half-day Wed.). Tel. 21469 | POSTAGE 95p EXTRA UNDER 42. 30p EXTRA | Current valves. Peak output rating, 8trong

Rexine covered cabinet with handles.

SUPPLIED.
BA.E. PLEABE WITH ENQUIRIES, SUPPLIERS | Attractive black/goid P.V.C. facia. Neon
TO 'NT DEPARTMENTS. EDUCATION | indicator. For 200-250v. A.C. mains. For 3

H.M. { or 15 ohm speakers. 8end 8.A.E. for leaflet.
Terms: Deposit £4-30 and 9 monthly pay-

SUNDERLAND 5 Market Square  Opp. W. H. Smiths ORDERS MUST NOT BE SENT TO SHOPS ments of $2-30 (Totat £26-00).

£22:50:
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ALMOST UNBELIEVABLE! Think of the year 1984 and what
might be produced then—now get the fantastic ASTRAD
i7 and SEE for yourself that the incredible Russians have
done it all NOW! It’s the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a ‘‘crystal set’’! Complete with optional battery eliminator
for both battery and mains use! Wer'e almost giving them away
at only £20-75—a mere fraction of even today’s Russian miracle
price! We challenge you to compare performance and value
with that of £80 radios! *You can’t lose, we'll refund instantly
if you are not astounded! Elegant black and chrome finish
facia, set in fabulous Cabinet built case—constructed of
fine Russian hardwood in beautiful Teak Veneer finish—
Prevents vibration, ensures purer and sweeter tone than ever!
Volume controlled from a whisper to a roar that would fill a hall’
Much wider band spread, for absolute ‘‘pin-point’’ station
selection! Plus ‘“MAGIC EYE’’ tuning leve! indicator for
ultra perfect tuning sensitivity! Yes, the Russians have surpassed
themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro-circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth 24 hours a day, in-
cluding all normal transmissions, VHF, AM, FM, MW,
LW, USW, plus local and new stations not yet operational
and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'st). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull ocutpurt!
ON/OFF volume and separate Treble and Bass tone controls for
utter perfection of reproduction and tone! Press-button diail
illumination! Take it anywhere—runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220{240v AC mains supply. Internal ferrite rod
aerial plus built-in *‘rotatable” telescopic aerial extending to
3%ins approx. It’s also a fabulous CAR RADIO. Can aiso be
used through extension amplifier, tape recorder or public
address system. SIZE I4ins x 10+ins x 4fins overall approx.
Magnificently designed, made to give years of perfect service.
{U.K. service facilities and spares available for years and years to come, if ev

for any earlier model purchased Y HURRY! Send tadav or call at either store. It's

MATCHED SPEANERS

FOR ONLY £1-25 EACH!

U
S
AL nnﬂﬂi“ﬂ‘ FITTINGS!

ARRIVES

7 R ; ‘ =
o0/ s COMPUTERISED?
%203 WORLD Wi

STANDARD LONGand MECIUM
Plus 5 SHORT WAVEBANDS g2
Pius ULTRA SHORT WAVE

(V.H.E A0

COULDN'T EVEN MAK
THEM FOR THIS PRI

TTERy BOX POST
BlooeL 'E 20-'75 ETC.50p
MAINS/BATTERY
ELIMINATOR £1-asextra

er necessary!). With WRITTEN
GUARANTEE manual with simple operating instructions and circuit diagram. ONLY £20-75 (with mains/
battery eliminator £1-48 extra). BO X, POST, ETC. 50p. *BUT WAIT, for only 55p extra you set the
sensational “COMPUTERISED’’ WORLD TUNING GUIDE (it enables you to time, pinpoint and
get transmissions the whole world over—even a child can do it in a flash—it even lets you know when to
tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries

PLUS ultra sensitive earphone for personal listening. (Sorry—We cannot change these new radios
L a chance of a lifetime that

nobody can afford to miss.

——

FANTASTIC ““BANK BUSTING' OFFER! ASTRONOMICAL RE.
DUCTION! Frustrated import order must be turned into cash! Brand
New, from first-class makers—we must not mention name. Absoiutely the
ultimate in fuxury car equipment. The sort of offer that you only dream about,
but THIS is true! Yes, for the incredible price of £12°97 carr. etc. 33p you
can have this magnificent complete 8-track Stereo Player. Beautifully made—so
compact, overall size 63in. x 64in. x 2}in. approx. for easy mounting in any car,
boat or truck—or even in the home. (Runs off 12V, battery.} Just ‘slap-in’ your
favourite recordings (obtainable everywhere) and you get hours of continuous
piaying and experience rich true.fidelity stereo sound! Autoplay, automatic
track-changer, plus manual programme selector. Separate thumbwheel volume
and treblefbass tone controls, sliding balance controf. Outstanding 80-10,000 cjs
frequency response! Circuit——-§0Tr OTL system! Playback system—8 track,
4 channels! Speaker impedance—4-8 ohms each channel! Qutput power—5 watts
(2-5 watts per channel), plus all leads, connections, fitments, etc. Designed for
fast, easy mounting. Complete with simple instructions & WRITTEN GUARAN-
TEE. BUT WAIT! For only £2-50 extra (£] -25 each) you get the option to buy
TWO SUPERB COMPACT MATCHED SPEAKERS—each 4jin. diam.
approx.—to give you a COMPLETE MAGNIFICENT 8 TRACK CAR
STEREO SYSTEM! Everything for £15.47 carr. 33p. (SAVING YOU-£24-50),
but please hurry! We don’t want to disappoint a single reader! Refund guarantee

SHOPERTUNITIES LTD.

THE FABULOUS

ASTRAD 17

A,
Et"tuning
ator
ANSISTORS
AND DIODES!

WAVEBANDS:

DS 5

WITH REMOTE
CONTROL MICROPHONE

Shopertunities “thunder® ahead with an offer that’s FANTASTIC (even
by our standards!) We've snapped up 500 magnificent machines. Latest sensation
in the world of sound! First-class makers! Fabulous YVHF, AM{FM Radio
ND Cassette Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220/240v. AC line cord.
Record and play back anything, anywhere! Even tape direct from the Radio
as you listen! RECOMMENDED RETAIL PRICE GENUINELY £441
WE OFFER AT ALMOST HALF PRICE! Wonderful features: % Press-
button Keyboard]Control Panel or latest MASTER SWITCH CONTROL!
‘““MAGIC EYE’' Visual Battery check/recording leval indicator or
built-in automatic Leveller! % Separate ON/OFF and Hi-LO volume
controls! % Heavy duty built-in speaker! % Earphone (for personal listenin.
or ‘“‘monitoring”) and i k. k ! % R te contro
microphone! % Buiit-in swivel telescopic extension aerial (24in. approx)!
Magnificently made case with carry handie. (DESIGNS VARY SLIG
LYs Takes standard 30, 60, 90 or 120-minute Philips Cassette Tapes obtainable
everywhere. The amazing built-in fuil circuit YHF, AM/FM Radio gives
you superb clarity of tone, incredible station selection. Unique rotating Station
Selector Dial—get all local city and regional stations in every part of the country
plus B.B.C. National, VI4F. Picks up dozens of foreign stations. Fabulous in
your car! You could pay £ £ £'s more for a2 Car Radio or Car Cassette player
ALONE! £23-75, CARR, ETC. 35p. Complete. with simple .instructions,
remote control microphone with onfoff switch and microphone stand.
WITH WRITTEN GUARANTEE. Send today or call at either store.

BONUS OFFER: Batteries and Cassette Tape 25p extra if required.
Dept. WP/2l, 164 UXBRIDGE RD., LONDON, WI2 8A@
(Thurs, I, Fri. 7) (facing Shepherd’s Bush Green). Also 37 High Holborn,
London W.C.I (Thursday 7 p.m.). Both Mon. to Sat. 9 a.m.-6 P
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Hope for VHF

F we are honest, the VHF (Band Il}) services have
largely been a failure. It is 17 years since these trans-
missions started but even now the number of people
listening to them compared to the AM stations is very
small. We have tried to get hold of some figures to prove
the point but they do not seem to exist. Most informed
sources tend towards a figure of less than 10 per cent.
We don't biame the BBC for this; they have given pienty
of information on the availability of the service but they
(quite rightly) cannot force people to change over.

The main reason for this failure must be that until
recently there have been no extra services on VHF, a
situation rather different from that elsewhere, in Europe
and the United States, where additional programmes have
been available on this band for several years.

There is hope however. Recently the Sound Broad-
casting Bill was given the Royal Assent and within about
a year the first commercial stations will take to the air.
Plans on frequencies etc. have yet to be finalised but it
would seem that both medium waves and VHF will be
used during daylight while transmissions after dark will
be confined to VHF. This situation could bring about a
listening revolution; people will have reason to change
the waveband switch to VHF and it will not be long before
they become convinced that the reception is better. If this
does happen, everyone will gain. The set makers will be
well pleased, the BBC local stations will have a much
higher potential audience and the BBC networks will be
able to justify an expansion of stereo transmissions,
something which is difficult now with so few taking advan-
tage of the service. It will be the listeners however that
have the most to gain. '

It will be a very long time before the medium waves
become redundant, in fact they will probably continue
indefinitely, even if all domestic services are duplicated
on VHF, but we can foresee a swing away from AM and
this must be welcomed.

We must remember however that the introduction of
the BBC local stations was predicted as being the saviour
of this band, a hope that has only been realised to a small
extent. The number of people who have even heard of the
existence of these stations seems to be small, largely due
to the tiny budgets available to these stations for publicity.
The commercial operators on the other hand will have a
vested interest in popularising this band if they are con-
fined to it for part of their transmission time. We can
only hope that they will succeed.

W. N. STEVENS—Editor
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Partridge add to their range

Partridge Electronics Ltd. of
Broadstairs in addition to their
brand new range of “Joystick”
and “Joymatch” export aerial
equipment; have introduced a
range of novel very reasonably
priced items they describe as‘“The
Partridge Budget Line.” These
items illustrated from left to
right are: (1) Versatile transmit
or receive ATU kit; (2) Assembled
kit; (3) Indoor artificial earth;
(4) Complete aerial system com-
prising aerial and ATU.

Not illustrated is the new
“Joystick” VFA which measures
7ft. 6in. assembled (or 2-28m for
E.E.C. area readers).

Mini toggles

A new range of low cost miniature
toggle switches, the 5500 series is
now available ex-stock from Guest
International Limited. .

Utilizing 6m.m. threaded bush
fixing, they are supplied in single
or double pole versions. The stan-
dard version offers a changeover
action, but both types can be sup-
plied in momentary switch and
centre off versions.

The switches are rated at 250V
a.c. at 2A and have solid silver
contacts terminating in solder
tags.

Coloured plastic hoods are avail-
able which snap over the tapered
dolly thus providing effective

coding. For further information
contact Mr. E. S. Tingay, Man-
ager, Industrial Components Divi-
sion, Guest International Limited,
Nicholas House, Brigstock Road,
Thornton Heath, Su‘rrey.

Grinder

Peter Kwasny GmbH & Co., of
West Germany market a small
battery-operated grinder which
has many applications in the home
constructor field of radio/elec-
tronics. It is ideal for example,
for smoothing off holes that have
been drilled in chassis and really
comes into its own when cabinets
have to be drilled or a nice finish
has to be put on a unit and rough
edges smoothed down.

The carborundum tip cuts
metals, plastics or wood and runs
at 11,000r.p.m. A toggle switch is
provided to switch the unit on and
off and power supply is 6-12V.
The sole UK agents are TIS Pro-
ducts Limited, 39 St. James’s
Street, London, S.W.I1, and the
price of the unit is £2-50.

PARS rally
Preston Amateur Radio Society
Mobjle Rally will be held oh -
Sunday, August 27th at Kimber-
ley Barracks, Deepdale Road,
Preston, from 12 noon to 5 p.m.
Talk in stations on 160 meires
and 2 metres. Ample parking,
refreshments and bar. Further
details from G. W. Earmshaw,
G3ZXC, 12 Withy Parade, Ful-
wood, Preston.

The mini toggle switches
30_4

Screwdzivers

Wittekind screwdrivers have
chrome vanadium in their blades
and the Standard range has fluted
plastic handles. The Top Ten
range has a unique three-sided
handle design which gives even
better turning power while each
face is textured to improve the
grip even more. Wittekind screw-
drivers are distributed in the UK
by: L. J. Hydleman & Co. Ltd.,
197/215 Lyham Road, London,
SW2 5PZ.

'

. ¥ “-.g,.( AR
o R R
PR = & 2 a ..::‘ ] 2




Seminar of 1972

Texas Instruments Ltd. pre-
sented “The Seminar of 1972
on June 6th, 7th and 8th, at the
Talk of The Town. The pro-
gramme was specifically chosen
to meet the needs of design
engineers working on original
equipment.

The themes discussed were:
New Digital and Linear Bipolar
I.C’s, M.0.S., Audio and Con-
sumer Design Techniques, Power
Control and Opto Electronics.

A Seminar Slide Book was
given to everyone attending the
day’s presentation. This contained
a reproduction of all relevant
slides, together with a compre-
hensive data pack containing a
selection of collateral material
to support the day’s presentation.

A new feature for this year’s
Seminar was a specially pre-
pared text book worth £5. Its
contents are relevant to the pre-
sentations, and it is intended as
supplementary reading to the
day’s Seminar.

The Text Book plus the four
course lunch, plus a full day’s
presentation was all covered
by an inclusive charge of £8-50
per delegate.

“The Seminar of 1972” was a
comprehensive applications cover-
age of tomorrow’s semiconductor
products. It provided a wuseful
day’s education for delegates, and
equipped them with knowledge,
which they can apply to the
design of end equipment that
will be marketable throughout the
world.

Texan 20420 Ampilifier | |
for thehome constructor
designed by Richard Mann
featured in Practical Wireless

May/dune/duly 1972

The "'Texan” Amplifier display on view at the Seminar.

Bi-Pak componenis

Bi-Pak have opened their first
electrical component and Hi-Fi
supermarket at 18 Baldock Street,
Ware, Herts (continuation of
Ware High Street).

In addition to their Mail Order
lines there is a vast selection of
Hi-Fi equipment, transistor radios,
cassette and tape recorders, car
radios, record playing decks, loud-
speakers and enclosures, cart-
ridges and stylus, etc., electronic
equipment and accessories.

Customers are also able to hear
the popular System 12 Stereo kit
which is on display.

The shop is trading under the
name of “BI-PAK Components”
and is open 9.15 a.m.-6 p.m. Tues-
days to Saturdays with late night
shopping till 8 p.m. on Fridays.
Telephone: Ware 61593.
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.impervious to oil,

Use \unywhere
soldering insirument

Adcola have introduced a light-
weight thermally controllied
soldering iron operating from a
standard car battery.

The new model is an addition
to the Invader range of mains
operated solderirig instruments
mentioned in NEWS ... last year,
and features a simple plug-in
element which can be replaced
in 90 seconds.

Two models are available with
soldering bit diameters of 3sin
and 4in, rated at 23 and 27 watts
respectively to provide an operat-
ing bit temperature of 360°C.

Crocodile clips are provided at
the end of 12ft. of p.v.c. cable—
grease and
water—for connection to the bat-
tery terminals. The tool is sup-
plied with a fire-resistant tubular
sleeve which fits over the element
and bit. This allows the user to
safely replace the soldering in-
strument in a tool box after use
without having to wait for the tip
to cool—the sleeve also protects
the element in transit.

The Invader 3sin. diameter bit
model BL: 646 retails at £2-37 and
the larger model BL 1076 for
£2-47. Both are available with a
red or blue handle. A wide range
of standard copper and iron
plated long-life bits are also avail-
able.
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transistor receiver, bringing the 1800kHz to

2000kHz amateur “Top Band” range into the
600kHz to 800kHz section of the receiver’s medium
wave band. Actual frequency coverage extends some-
what outside the 1-8-2-0MHz range.

Conversion is by means of an oscillator working at
about 2:-6MHz, the oscillator being h.f. of the signal
frequency. As an example; to receive a signal on
1800kHz, the converter output is 2600—1800, or
800kHz, while to receive a signal on 2000kHz, the
converter output is 2600-—2000kHz, or 600 kHz. The
receiver thus functions as a tunable if. amplifier,
covering 1800-2000kHz when tuned from 800-600kHz.
It will be noted that the new frequency range is

THIS converter may be used with a valve or

DNOS18

inverted, the high frequency end of this band coming
towards the low frequency end of the receiver’s
medium wave range.

Circuit

This is shown in Fig.1. When the 3-pole switch is in
the “off” position S1A and S1C take the aerial
connection directly to the receiver, which then works
in the usual manner. When the switch is “on” S1B
connects the 9V battery supply and signals pass
through the converter.

Trl, an. OC170, is the r.f. amplifier, the aerial circuit
being peaked up by the panel trimmer VCl. Output
from this stage passes to L2, trimmed by VC2, which

Off

O +9v

Aerial

L -
On S1B

._QOff Receiver

—o o]

Fig. 1. Circuit of the complete converter
using a tuneable oscillator.

0C170 2N5459
dsg

ebsc

Transistor lead-out connections.
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(Fig. 2. Layout of the tuneable version of

the cqnverter. Tuning capacitor VC3 and
associaled components are not required
in the crystal controlled version, shown in

heading photograph.

Mcﬂ’%

Aerial

3

A
Receiver
E

Chassis ———w»

—ve ve
Battery
Paxolin
panel

b

5

—tho W General view of completed converter
y‘g based on Fig. 1 and 2.

forms the input circuit of the f.e.t. mixer Tr2, a
2N5459.

Tr3, an OC170, is the 2-6MHz oscillator, coil L3
having a fixed capacitor Cl0 in parallel together
with the trimmer VC3. Mixer 1n3ectlon is via C4,
while the output to the receiver is by means of a
screened lead.

Crystal Control

The oscillator stage Tr3 in Fig. 1 may be replaced
by a crystal controlled oscillator, as described later.
In this case, VC3 and some other items here will not
be required, as this part of the circuit conforms to
Fig. 3.

Construction

The converter is completely screened in a 6X4
X 2in. aluminium box made from two 6X2in. univer-
sal chassis members, two 4X2in. members and two
6 X 4in. flat plates secured with self-tapping screws.

Holes for capacitors, switch and coils are punched
as in Fig. 2. The can in which L2 is supplied is used
as a screen by securing the lid under the bush of L2.
Drill holes clear of the threaded portion of the lid,
for the leads from pins 1, 6 and 8.

A piece of l¢in. paxolin about 54in. X 3%in. is cut
and fixed inside the flanged members by countersunk
6BA bolts through the flanges and paxolin. Place
washers between the flanges and paxolin, to give
about 3sin. clearance for wires which will be under
the paxolin. If this is not done, it will be impossible
to fix the bottom 6 X 4in. plate in position. Secure 6BA
tags under the bolts near VC1 and the switch, for
earth return connections.

It is easier to wire the converter with only the
front 6X2in. and side 4X2in. members in place.
After testing, bolt on the back 6X 2in. member, and
fix top and bottom 6 X 4in. plates.

L3 is mounted on a small bracket cut from scrap
metal but leads should be soldered to its pins before
actually fixing it. 5

Wiring
Resistors and other components are fixed to the

paxolin board by drilling small holes and putting the
wire ends through them, Fig. 2.

Coil pins should be scraped or cleaned with abra-
sive paper before soldering, since undue heating will
soften the material in which the pins are moulded.

(Because of the ease with which the coils can be
damaged by excessive heat applied to the pins it is
suggested that constructors may wish to use a valve-
holder for each coil. Wire the valveholders in such
a way that they can be pushed on to their respective
coils, keeping the leads as short as possible—Ed.)

When wiring 1.2, leave an insulated wire projecting
from pin 9.

Drill a hole in the centre of the screening can and
also cut off some of the threaded section, so that when
the can is screwed on it does not cut into the leads
from pins 6 and 8. The can is then screwed on, with
the lead through the hole, the collector lead of Trl
being soldered to the lead. Note that C3 is across pins
1 and 8, inside the can.

A 3—socket transistor holder is used for Tr2 and
this- can be cemented in position, or held with stout
leads through the paxolin.

Check that switch connections are correct. In the
“off” position the converter is not in use. With the
switch “on” S1A takes the aerial to 8 on L1, S1B
connects the battery positive, and S1C connects the
receiver to CS.

The aerial socket fitted is a miniature item for a
small jack plug, outer going to chassis, and inner to
S1A. The output lead employed was small co-axial
cable with the outer soldered to a tag bolted to the
chassis and the inner conductor running to S1C. This
was to suit associated equipment. There is adequate
space for ordinary co-axial connectors or sockets, for
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both input and output purposes, if preferred.

An elastic band through holes in the paxolin holds
the internal battery. The internal battery supply
allows the converter to be connected to a car radio
in a vehicle having either positive or negative earth.

Alignment

If the converter is used with a portable or table
transistor receiver, run a reasonably short screened
lead to the aerial input socket of the receiver, the
co-axial outer conductor going to the receiver earth
or chassis in the usual way. This can also be done
with mains receivers where the receiver chassis is

earthed and isolated from the mains. The converter

must not be used with any ac/dc type receiver having
a live chassis.

Plug in Tr2, making sure the lead-out wires are
in the correct sockets. Adjust L1 and L2 so that
about 15 threads of the adjusting screw protrude.
L3 has about 10 threads protruding.

Tune in any Top-Band signal with the receiver
tuning around 700kHz. Place VCl, VC2 and VC3
about half closed and rotate the cores of L1 and L2
for best volume. The core of L3 can be moved to
alter coverage, if necessary, and then locked with
a nut. It should be found that VC1 and VC2 peak
up signals throughout the band; if not, adjust L1
and L2 cores for suitable coverage. In the event of
a wanted Top-Band signal falling on the frequency
of a medium wave signal thus causing interference,
alter VC3 and re-tune the receiver. VC3 also acts
as a fine tuner if the receiver is not equipped with
a suitably slow tuning drive or dial.

Alternative Crystal Control

The LC oscillator tuned circuit L3 with C10 and -

VC3 can be replaced by a crystal controlled oscillator
stage with a frequency of about 2600kHz. The circuit
for this is shown in Fig. 3 and the layout in Fig. 4.

Crystal control gives much greater oscillator
stability and Top Band frequency readings trans-
ferred to the receiver m.w. scale will remain un-
changed, which can be useful for logging and tuning
purposes. On the other hand, it is impossible to shift
the m.w. tuning point in the manner previously des-
cribed, in order to dodge m.w. interference. So
crystal control is only suitable when the receiver is
not subject to m.w. breakthrough.

g -L 3 +9V
R7 c7 :
273 270pF ut3
Crystal D ¢ c4
7] I
! 4 2N706
C
b T3
2N706 _
e
RES  COuwle ROZ  mimCS
2-7k§ 47ODFT 3303  ™O.0F _
—ve

Fig. 3. Modified oscillator circuit for crystal control.
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Fig. 4. Layout of components around osciilator inductor
L3, when using circuit of Fig. 3.

% components list

o]

L3 can be that used for the circuit in Fig. 1, or any
similar inductor which can be adjusted to about the
crystal frequency by moving its core. Set the core
so that the oscillator starts immediately when the
converter is switched on.

Aerials

If no Top Band aerial is available a long outdoor
wire will give good general results. Some 50 to 150ft
of_ wire would do well. Bends in the ron of the



aerial will not matter too much, if they cannot be
avoided, but the wire should not turn back on
itself.

Various resonant and other aerials are used by
Top-Band enthusiasts which can greatly increase
signal strength. If a very short aerial is used, it
should be brought to resonance by a tuner.

Connecting a reasonably effective earth can also
greatly increase the strength of Top-Band signals.

If there is particularly troublesome interference
from a m.w. transmission breaking through, this
can be reduced with a wavetrap.

Tuning

With a receiver such as a car radio or older type
of domestic receiver intended for use with an
external aerial, there is very little pick-up of medium
wave transmissions in the 600-800kHz sector when
the aerial is disconnected or the converter in use.
It is then only necessary to peak signals with VC1
and VC2 on the converter and tune the receiver
through the 600-800kHz range.

With other receivers, and particularly portables
with ferrite rod aerials, there is considerable pick-up
of medium wave transmissions, so that a number of
broadcast stations will be heard in the 600-800kHz
range. As it is scarcely practicable to eliminate this,

Underside view of modified converter,

interference to reception in the 1-8-2-0MHz range
is avoided by means of the small trimmer VC3, which
allows the converter oscillator frequency to be
shifted a little, so that if necessary a wanted Top
Band signal can be moved off the channel occupied
by a broadcast station in the m.w. range. With the
aid of VC3 it was found practicable to use the con-
verter with a portable receiver having an internal
ferrite rod aerial, and provision for connecting an
external aerial, and to obtain Top Band signals with-
out m.w. broadcast interference.

VC1 and VC2 were each 50pF, but on test it was
apparent that 25pF capacitors would be adequate.
A pre-set, adjusted when first testing the converter,
may be used instead of VC2, but with a slight falling
off of results towards the extreme ends of the band.
VC3 could also be omitted if the receiver does not
give troublesome break-through of medium wave
signals. VC1 is better retained as a panel control, to
allow peaking up L1 with any aerial.

\
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ALCULATORS have been in existence for quite
‘ some time. Probably the earliest was a hand

which gave a crude visual indication. The left
hand fingers were worth one, going from one to five.
From five to ten individual numbers were recognised
by a bent finger. Once ten was reached, a finger on
the other hand was raised. 'The abacus came with
its beads enabling counting to be carried out with
comparative ease. Most modern day school children
have used a slide rule. These can be bought for less
than £1 and offer quick means of making a calcu-
lation. Accuracy is often not very good, but is
usually near enough for most practical purposes.

In this modern technological age even the slide
rule is considered by many to be crude, and elec-
tronic calculators are beginning to move in. Simple
machines which add, subtract, divide and multiply
are readily available, some for less than £50.

Beauty of the electronic slide rule or calculator
is that it is accurate and very easy to read. It is only
a matter of pressing clearly labelled push buttons
for the simple operations. The answer is clearly
readable from illuminated digital readouts.

An electronic calculator which aroused a great
deal of interest when it was launched recently, is the
HP-35. This unit fits snugly into the palm of your
hand, weighs only nine ounces and gives a readout
from quite complex functions in less than 0-5 second.
The display goes to ten digits, so accuracy is excel-
lent. Some 30,000 transistors are employed in the
m.o.s. chips which are manufactured using ion
implantation. Besides adding, subtracting, multiply-
ing and dividing, the unit also handles square roots
plus a whole range of trigonometrical functions such
as Sin x, Cos x, Tan x, Arc sin X, Arc cos x, and Arc
tan x. Logarithmic functions include Logw x, Loge
and e~. Other functions are x7, 1/x, data storage and
positioning keys.

The calculating range covers 10— to 10 which is
equal to 200 decades. If any improper operations are
involved, such as the square root of a negative
number, a light will flash. Readouts are l.e.d’s, which
save power compared to other readout systems, and
the unit also has a memory which will remember a
figure for you and display it as and when you call
it up on the readout.

Just in case you are a hardened cynic and reckon
you could back your conventional slide rule against
this device, try working out a square root. The HP-35
takes 110 milliseconds to do this—to ten digit
accuracy too. Of course, logarithmic and exponential
functions dare more difficult and the HP-35 takes a
full 200 milliseconds before displaying these answers.
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INSTALLATION
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SEER ey

VIVIAN CAPEL

PART 1

NTEREST in mobile radio has never been greater.
I Recently a boost to car radio ownership was

given when the radio licence fee was abolished.
This had been a damper for some time, and the
requirement for a separate licence for the car radio
resulted in many technical dodges. The simplest was
the provision of a car aerial socket on the ordinary
transistor radio, but in most cases it proved unsatis-
factory for one reason or another. Next, came the
car-portable, which was a cradle fixed in the usual
dashboard position into which a detachable tran-
sistor radio could be slid. A set of contacts in the
cradle and the radio automatically connected an
external speaker, car aerial and in some cases the
car battery to save the internal ones. Although
widely used these actually were illegal from the point
of view of operating without a licence because the
criterion was not detachability, but whether the
radio was run from the car battery.

All this is over now of course, and we can go
ahead with a proper installation without considera-
tion of how to save the licence fee. The large num-
ber of radios currently offered by the makers is
proof that large numbers are doing just that, and
the car-portable which had many problems of its
own, is now dying a natural death.

The four main operations in installing a car radio
are: mounting the radio; mounting the loudspeaker;
fitting the aerial, and making the electrical con-
nections including interference suppression.

Mounting the radio

In the days of valve radios, mounting was always
a problem due to the bulk and the weight. Often
the power unit consisting of the vibrator to turn
the car-battery d.c. voltage into a.c., and the step-
up transformer together with the output stage were
contained within a separate case. This helped with
space and mounting problems for the radio, but of
course room had to be found for the power unit.

Modern transistorised car radios are small, com-
pact and light thus greatly facilitating mounting.
The weight of the earlier models meant that one or
two securing struts had to be bolted between the
back of the radio and some point behind the dash-
board of the car. These were extremely difficult to
fit in many cars, and just as bad to remove if the
radio needed repair. It usually meant lying in some
unbelievable positions, and getting entangled with
gear levers and handbrakes. Nowadays, the radio
can be fixed only by a pair of brackets on either
side, and although these are not always easy to
secure, generally things are much easier.
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In most cars there is a blank plate on the instru-
ment panel which can be removed to reveal the
space to accommodate the radio. Incidentally when
removing this plate make sure it is kept safely
because you may want to remove the radio if ever
you change cars. In the aperture will be found, with
many models, brackets already fitted as part of the
car body. Many have four brackets, one pair at the
rear and a pair near the front of the radio, however
it is not always necessary to secure the back as
mentioned before. It may, though, be desirable as
a thief-deterrent to do so. The brackets have slotted
holes and can be bent to suit different sized radios.

The fixing bolts usually have plain hexagonal
heads, and where access may be rather limited a
selection of spanners, box and ring, may be needed
to reach the bolts. Sometimes the brackets may be
too far from the fixing holes in the radio, and a
metal mounting-strut may have to be used. These
are usually supplied as part of the mounting kit
with the radio.

The finishing touches

To finish off the mounting, an escutcheon will be
needed to fill in the space between the edge of the
radio and the instrument-panel aperture. In some
cases where the radio is a good fit and the radio
scale overlaps the panel, an escutcheon can be dis-
pensed with. A range of escutcheons is often avail-
able from the radio makers to suit most modern
car models. Sometimes though, the correct escut-
cheon or even one close to it is not available be-
cause of an unusual style, curvature or size of the
instrument-panel. One way to overcome this snag
is to make cne up from leather or leatherette
material obtained from a handicraft shop. A colour
can be chosen that will match with the interior trim
of the car. Holes are cut in the material for the
knob spindles and an aperture for the station scale.
The edge of the piece can be either tucked inside
the aperture of the instrument-panel or it can be
left on the outside. If it is on show, the edge must
be cut very neatly and the corners can be rounded
off to prevent curling. It can then be secured by
fitting self-tapping screws, one in each corner and
one halfway along each long side, which will screw
into the metalwork of the instrument-panel. The
screws should be small, semi or totally countersunk.

Occasionally one may encounter a car, especially
an older model where there is no provision or space
for a radio in the instrument-panel. In this case it
will have to be slung underneath the panel. A central
position is best as this will then not interfere with



Youcanmake anyof thesejustas wellaswe can,
And save yourself moneyinto the bargain.

We at Heathkitdo all
the donkey work — the rest
is up to you. If you're handy
with a soldering iromn, pliers
and screwdrivers, you'll
have no difficulty putting
the bits and pieces

togetherina
few hours.
Just think
fj what you
’ / could make
-’ yourself this
weekend.

How about building up
the world's first electronic
calculator kit? The new
Heathkit IC-2008 desk-top
calculator adds, subtracts,
multiplies and divides up to
eight digits — electronically.
You can multiply or divide
a series of numbers by a
preselected figure ; fix the
decimal point in one of
eight positionsorina
floating decimal mode. A
ninth display tube indicates
overflow. It's smart, highly

sophisticated and big value
for money at £685.
Or you could make

yourself B

an IB-1101 &=

frequency s -
counter. mmf‘ﬂC
New . ‘mC

from Heathkit, it has a
range from 1 Hz to over
100 Hz — and an'input circuit
that'll accept levels from
below 50 mV to over 200V.
The decimal point is
automatically placed with
range selection. Price, £95.
Maybe radio ismore in
your line. Well, you could
make our new version of
the Tiger transistor
portable — the Tiger FM.
Designed specifically for
the high-quality sound of

VHF broadcasts{BBC radio catalogue.

2,3, 4 and local stations),
it's particularly easy to
build (ideal for beginners)
and costs only £12.90.

And at last, you can

have Hi Fi in colour — with
our AA14 30 watt stereo
amp (£33.90), AJ14 stereo
tuner (£27.77), AR14 tuner/
amp (£58.37), Garrard deck
(£11.27) and Trent speakers
(£17.54 each), all of which
now come in a choice of
white, orange, teak or
walnut finishes.

Like we said, you can
make them all as well as we
can—butif, by any remote
chance, you do manage to
go wrong with your
assembly, we'll put you
right again. In fact, that’'s a
firm guarantee.

So you simply can't fail,
canyou?

Want to know more?
Mail the coupon for our
free 1972

AP

Please send me the FREE 1972 Heathkit catalogue.

PWO8/72
HEATHKIT

HEATH (Gloucester) Litd., Gloucester GL2 6EE

Schiumberger

We won't let yot fail.
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TOKAI/TUNER AMPLIFIER

AM/FM MULTIPLEX
20/20 RMS PER CHANNEL
Made to sell over £100
Only £60-00

MAIL ORDERS ONLY

CARTRIDGES AMPLIFIERS
Goldring G850 £4:50 Armstrong 521 £45-50

i . Metrosound ST20! £26-00
Goldring G800 - £7-50 il rt o000 £24-00
Goldring GBOOE £12:00  g;ncair 605 £95-00
Goldring G800SE £16:00 Heco HA50 £50-00
Shure ~M44C  £5-00 Femograph F307(T)
Shure M445 £6:00 ) £48-00
Shure M44.7  £6-00 Cambridge Audio P£426 00

Shure  MSSE  £8:00  gansui AU101 £33-00

Audio technical AT66 Sansui AUS55A  £57-00
£5-00 Sansui AUG66 £74-00

HEADPHONES
" AKG K60 (600Q) £12-50 Sansui $S2 £7-50
K120( ) £7-50 §S10 £10-50
Koss KRD 711 £8-50 S$S520 £13-50
Nivico STH10E £10:50 Sennheiser HD414 £10-50
Pioneer SEE30 £10-50 Teac HP101 £8-50
SES0 £15:00 Wharfedale DD1  £9-50
TURNTABLES GRUNDIG
Garrard SP25/3  £11-50 CLEARANCE
BSR MP60 £11:50 ¥§ }31 i::;gg
Pioneer PL12AC £35:00 TK 148 E5om00
Garrard 401 £28-95 i
. TK 248 £120-00
Goldring GL69 £21-50 14 2000 £100-00
Goldring GL72/P £27-00 gy g5 £100-00
Goldring GL75 £31:50 RT 100 £140-00
Sansui 1050C £62-00 Yacht Boy 210 £33-00
HECO
HSW330
Baffle Unit

Fregq. Response 45-25,000Hz
Power Handling 30 watts RMS
Retail £20-22

Our Price £15'00

HSW320

Baffle Unit

Freq. Response 48-25,000Hz
Power Handling 20 watts RMS
Retail £16-65

Our Price £12-00

SOUTHERN AUDIO SERVICES

43, High Street, Kingston-on-Thames, Surrey
Tel: 01-549 3194 (3 lines)

All equipment guaranteed new and in makers’ own boxes.

Finest after sales services, First year, parts and labour free.
Money credited within 7 days if not satisfied. Majority
of orders by return post.

Under the personal Direction of Mr. Joseph PAO, BRIT.LRE.,
POST GRAD. DIPLOMA IN ELECTRONICS (SOUTHAMPTON)
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GEIGER GOUNTERS

(FOR MAINS OB PORTABLE BATTERY USE)

Latest Home Office release and probably the last,
of this well known Contamination Meter No. 1, this
very useful Instrwmnent is used for the measurement
of Radio-Activity. Indicated on an Internal Meter
scaled 0-1 to 10 milli Routgens/Hour, a socket ia also
provided for additional sound Monitoring on Head-
Phones. This Instrument ja housed In a Strong light
Alloy Case, Placed in a carrying Haversack with
shoulder strap. Contalning Cable and Hand held
Probe, Inatruction Card, plus the latest plug in Vi-
brator Power Unit, which nses current small Transis-
tor Radio Batterics (4 Mallory Long ILife RM12 or
4 EverReady H.P.7 or egquivalent makes).

For Mobile use anywhere. (Cost Gov. approx. £70
each). Supplled Brand New in Carton only £5-50
carr. 50p. An additiopal plug in Power Unit for
Laboratory use, operating from 100-120 volts or 200—
250 volts A.C. Mains s available. Supplied Brand
New in Carton at only £2-50 post 25p. H: {not

V)it ired £1- 50
A few Qeiger Counters as above but not boxed in cardboard cartons, available
at only £4-50.

Meter Dose Rate Portable Trainer X0. 1
This was used to train in the use of Geiger Counters. A very
compact selfcontained Geiger Counter, being very sensitive,
Radiation indicated on Internal Meter scaled 0 to 2 Rontgens
/Hour x 10-4. Unit contained in Waterproof Alloy Case,
which §s hand hetd. Uses Internal Batteries (4 EverReady
B105 and I U2 or equivalent makes) Not S8upplied. These
have had little or practically no use, supplied as New in
Cartons. Few only £3-60 carr. 50p. .
Due to Warehouse clearance, we have for disposal few
only Trans-Receivers No. 62 MK2. Made by Pye for the 34
Navy and Army. Uzing a total of 11 Valves, 1 RF and
2 1.F, stages, A.V.C,, BFO, covering 1-5 me/s to 10 mc/s
{approx 200 to 30 metres) in two switched Bands. Can be
used on RT or CW M.O. or Crystal. A very good Internal
ATU made of a rotating Bliver wire coll. Tureable over
the complete range, suitable for Aerials 4ft to 100ft,
Internal P.U. for 12 volt DC, A meter fs fitted for checking
voltages A.V.C. etc. Housed in a Metal Waterproof Case
approx size 18 x 104" x 124". Supplied In very good condition with Head-
phones & Mike two spare Valves, circuit boxed, only at £12-50. Carr. £1. Air
Tested £1 extra. A few Grade 2 sets £0-50, Carr, £1, Air Tested £1 extra. CRY-
STAL CALIBRATOR No. 10. Range 500 Kc/a to 10 mc/s, up to 30 me/s on Har-
monics. Bize 7% x 74 x 4°, Power 300 volts HT, 12 volta LT. The Calibrator
can plug Into a Power Socket on the 62 Trana-Receiver which it was normally
used with. Supplied in Good used condition with circuit 82-50, Post 50p or Brand
New in Carton with operatlug Manual & Circuit Connectors to set £5-00. Post 50p.

JOHNS RADIO 2255,y s ey cves

M. X B. COMPONENTS (LEEDS) LTD.

(INCORPORATING M. & B. RADIO)
PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 6532—35649

NEW PREMISES NOW OPEN IN BISHOPGATE STREET
everything for the Ham, give us a call; GBBUU at your service.
TRIO AND ) BEAM AMATEUR AERIAL STOCKISTS.

LATEST MINISTRY RELEASE. Professional Eddystone 730/4,
730/1A Receivers, 480 Kc/s to 30 Mc/s coverage in 5 switched bands,
with crystal filter. Cal. S. Meter. In very clean condition. (As new).
Bargain Price. 730/4 £75. 730/ 1A £65.
DELIVERY CHARGE ARRANGED.
AM25B VANGUARDS. 12 volt Boot mounting radio-telephones.
20 watts RF output from QQV03/20A. High-band and low-band, less
mike, control-box and speaker. £20 plus 90p P/P. UK.
20 volt version of the above. £17-50p. plus 90p. P/P UK.
CAMBRIDGES. Boot Mounting High-band and Low-band, less mike,
control-box and speaker. ideal for mobile on 2 meters.
£27-50p plus 50p P/P. UK.
QZ06/20. Brand new quick heat version of the 6146, (Ideal for low
drain mobile rigs). £1-75p 10p P/P UK.
BRAND NEW 2} sQ. 500u.A METERS. £1:20p 10p P/P UK.
BRAND NEW COSSOR PA UNITS with YL [020 and YLI000.
quick heat valves. Hiflow band. Ideal for Mobile work.
£6 ea: 25p P/P. UK
MOTOROLA IN 4007 DIODES. [000 P.LV. | Amp. I5p each
BRAND NEW COLOUR SET SCAN COILS complete with
convergence coils. Will scan [9” or 25” Tubes. Bargain at £3. 30p P/P UK.
UHF. Transistor tuners, brand new. (Less press button unit). Ideal for
70cm. £1- I5p. P/P- UK,
STANDARD 5 AMP MICRO-SWITCHES. 15 for £1. 12p P/P UK.

EX GPO. Time switches 240 ac. will switch 15 amp. | on | off.

£1-60p [5p. P/P.
TELEPHONE HANDSETS. Used but complete. Ideal for making
Your own intercoms. . 4 for £1 25p. P[P UK.

Send SAE for full lists with many bargains of general inierest.




the leg-room of either driver or passenger. In some
car models though, this space is already occupied
by heating equipment, so some other position will
have to be found by experiment.

Once the position of an underslung mounting has
been decided upon, the actual fitting can be accom-
plished by using the metal struts mentioned pre-
viously. These are screwed to the fixing points on
the radio, and then secured by large, self-tapping
screws to convenient places on the car body, usually
in inconspicuous positions underneath the instru-
ment panel. The struts may have to be cut to size
and bent into a suitable shape.

Loudspeaker fitting

Now we have to determine where to fit the lond-
speaker. There is normally no difficulty here. A
common place is underneath the instrument-panel
on the passenger side facing downward. Space on
the driving side will already be occupied with the
steering wheel. Another position favoured by some
is in the rear parcel-shelf. The speaker in this case
is actually in the boot facing upward. Grilles and
escutcheons are available for mounting a speaker in
this manner.

A baffle board is usually supplied for the front-
mounting position, ready cut for the speaker, so it
is just a case of screwing the baffle in position. Some
cars have a ready made forward facing position as
part of the instrument panel in which case the baffle
board can be discarded and the speaker mounted
directly in position.

Some people like to have two speakers in the
car, one at the rear for the rear passengers, and
one at the front. A changeover switch can be fitted
to silence either one or the other, or parallel them
so that both are on at the same time. One thing that
must be watched here is that paralleling halves the
load, and many transistor output circuits are not
happy when working into a lower impedance than
that intended, in fact the output transistors can be
damaged. To prevent this, a series resistor can be
included in the circuit, which should be half the
value of the impedance of one speaker, this will
bring the impedance up to that of a single speaker
when the two are paralleled. Alternatively matters
can be arranged without loss of power in the resis-
tor, by connecting the speakers in series. The change-
over switch can then merely short one or the other
speaker out.

It is sometimes found that where two speakers
are used, one seems louder than the other. This
can be due to the efficiency of the baffle, the speaker
itself or the resistance of the cable to the back
speaker, although this should have little effect if
the wire is not too thin. In such a case, a resistor
can be included in series with the loud one to reduce
it to about the same level as the other. Of course
a variable resistor can be used to give volume
control if required.

Aerials

Next comes the aerial fitting. There are a variety
of positions possible, the considerations being good
signal pickup, avoidance of interference, practical
mounting and accessibility factors, and- appearance.
Some of the possible ones are shown at Fig. 1. As
fitting involves drilling the bodywork it must be

right first time, no second thoughts are possible
unless one is prepared to make good a large body
hole!

Detachable aerials are available that can be
clipped on to thé window, but these are more
nuisance than they are worth and cannot be con-
sidered as a proper installation. Their only value
is for occasional use with a portable radie with
car-aerial socket.

It must be remembered that strong interference
fields are radiated from the distributor and ignition-
coil, as is well known from the early days of tele-

Fig. 1: The various possible positions for the car radio aerial.

vision reception. Therefore, the aerial should not
be mounted on the same side of the car as these
components. It is true that they will be suppressed,
but background noise can still be picked up if the
aerial is in close proximity, especially if weak stations
are being received.

" Normally, the distributor is on the same side of
the engine as the plugs, but if this is not so, it is
better for the aerial to be near the plugs than the
distributor, because although plugs can generate
interference, they are buried to a considerable
extent in the engine-block and so are at least par-
tially screened. It is the distributor that is the worst
culprit, as far as interference goes.

Aerial siting

We shall now consider the features of the various
positions. A forward position on the wings is fairly
easy to fit, as access to the underneath can be
obtained from the front wheel-arch. However, the
aerial lead will then have to pass through the engine
compartment on its way back, and although screened,
may pick up a certain amount of interference. It
must be remembered that screening does not com-
pletely eliminate pickup, it only reduces it to small
proportions, and it is when one is a long distance
from the nearest BBC transmitter, or well shielded
by hills so that the signal is weak, that interference
previously unnoticed becomes prominent. Another
snag with this position is that the bottom of the
aerial and its cable connection is exposed to mud
and wet thrown up by the wheel. Even though it

“may be enclosed, moisture can seep in. This results

in a leakage between the aerial and the bodywork.
It is quite enlightening to measure the resistance
from the aerial to the body with a meter during
a wet spell, very often leakage can be found. The
effect of this is a reduction of signal and an increase
of interference. In fact a number of car radios
returned to one manufacturer, were found to be
working perfectly and subsequently the trouble was
traced to aerial leakage.
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Another position that was very popular at one
time but seems to have faded out is the under-car
aerial. These are very good from the interference
angle as they are well away from the main causes,
but signal pickup is not so good. There is also the
probability of damage from wet and corrosion from
the road. Certainly the under-car aerial has room to
be longer and more complex than a simple vertical
rod, which to some extent compensates for its other-
wise poorer signal pickup. It is also unobtrusive
and doesn’t mar the appearance of the car. This
probably was a reason for its losing popularity, as
the car aerial became something of a status symbol.
However, in these days of vandalism and the wanton
destruction of car aerials in many areas, it may
again become popular.

Roof aerials

As a complete contrast we have the roof position.
Because' of garage height and other comsiderations,
roof aerials are not of the verticalrod type, but
have a swept-back configuration, or are circular. This
position is well away from the engine and inter-
ference sources and the elevation is good for signal
pickup, although there may be some loss due to
the small physical dimensions. Fitting may pose a
few problems. A hole must be drilled in a centre
position above the windscreen, and with wider cars
it may not be too easy to reach this without stand-
ing on the bonnet; then the trim must be removed
from the inside to feed the cable down to the radio.

A very good position is on the body close to the
windscreen. This is remote from the engine and
distributor, and the aerial feeder does not have to
enter the engine compartment. Provided the exact
spot for drilling is well chosen, fitting is quite easy.
The cable will emerge from behind the instrument
panel, so there will be no need for the removal of
trim and refitting. There is one thing that must be
carefully checked before drilling. Many car bodies
employ a box construction at certain places to
impart extra strength. If one inadvertently drills
into one of these, there will be no access to the
underside of the aerial to pass the cable through
and fit the securing nuts. So make quite sure that
there is access to the inside before drilling.

Rear mounted aerials

The final position is on the body at the rear of
the car near to the back window. One advantage
with this position is that there will be no wind-
noise at high speeds which can arise with forward
positions, nor any obstruction of the forward view
however slight.

Access tc the underside is very straightforward,
because this point usually lies directly over the boot.
Here the aerial is at maximum distance from the
engine and so this gives maximum rejection of
interference. In fact while with most forward
mounting positions, there will be residual inter-
ference with the volume up high on weak stations,
back positions are usually completely silent. In fact
it seems to have all the advantages, but there is
one snag. A long cable-run is needed from the aerial
to the set. Apart from practical cable-run problems,
‘a high capacitance will be introduced into the aerial
circuit. Also the cable supplied with the aerial will
in most cases be too short and extra will be needed.
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Adding cable

Taking this last problem first, any extra cable will
need to be special car-radio aerial type. It must be
screened, but not the ordinary audio screened-cable
which has far too high a capacitance between con-
ductor and screen. Television co-ax cable is better
and can be used for short runs, but even this imposes
too great a capacitance for a long run from the back
of the car. The special cable, which incidentally
seems not too easy to come by, consists of a very
fine centre conductor running in a tube which is
then covered with metal braiding. This construction
gives a low capacitance.

If the existing cable is too short, the best plan
is to scrap it and fit a new length. If for any reason
this is not practicable, the additional length should
be soldered to the existing one to ensure a trouble-
free joint. After joining the inner conductor, insulate
and then join the screened braids around the inner
joint if possible, to maintain the screening through-
out.

Cable routing

The route taken by the cable will depend on the
car, but usually it can be passed behind the back
seat to emerge on the floor and run along the corner
between wall and floor. Often, the wall trim is glued
down to the floor level with some overlap onto the
floor. If this can be peeled back to the corner and
the cable laid along, then the trim glued back into
place, an inconspicuous run will be achieved.

Make sure that the cable does not foul the hand-
brake if this is on the right of the driver’s seat and
therefore in the way of the run. Finally it can pass
behind the side foot-panel to come up behind the
front parcel shelf and thence to the radio. An
alternative is to pass the cable through a hole in the
floor and then along underneath the car to come
back inside at the front. If drilling down from the
back, take care not to drill into the petrol tank!

Even with low-capacitance cable, a long run from
the back may introduce too much capacitance into
the circuit. Most car radios have an aerial trimmer
mounted so that it can be adjusted without removing
the case. The receiver is aligned in the usual way by
means of the internal trimmers, with the aerial
trimmer near maximum, and with a dummy aerial
giving the capacitance of an average car aerial.

Aerial trimmers

When the radio is being installed, before it is
screwed into place, it must be switched on and
tried. The aerial trimmer is then adjusted to give
the maximum output with that particular aerial,
which it does by compensating for the differences
between the aerial and the dummy one used in the
alignment. If the capacitance of the aerial lead is too
great the trimmer will not be able to compensate and
it will be found that maximum gain will not be
reached even with the trimmer fully unscrewed.

One way of tackling this problem is to realign
the internal aerial circuits with a capacitance across
the aerial socket to simulate the extra capacitance of
the aerial. This may not always work satisfactorily,
as tracking may be affected and optimum alignment
not be attainable at all points of the scale.

There is another quite effective way of dealing
with this difficulty, and that is to simply wire a small-

—continued on page 342



SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
state audio
amplifier. Brand
new components
throughout. 5
silicon trensistors
plus. 2 power out-
put transistors in
push-pull. Fall
waye rectifica-
tion. Output
approx. 13 watts
r.m.s. into 8 ohm. Freguency response 12Hz—30KHz
< 3db. Fully integrated pre-amplifiet stage with separate
Volume, Bass boost and Trehle cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Bensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3” high x 6” wide x 7§” deep.

00/25
PR!GE no 50 P. & P. 26p.

De Luxe Stereo Amplifier
A.C. mains
200-240 v.
Using
heavyduty
fully isola-
ted mains
transform-
er with full
‘wave recti-
fication
glving ade-
quate
smoothing
with negli-
glble hom.
Valve line up:—2 x ECL86 Triode Pentades. 1 x BZso
aa rectifier. Two duai are p 3 for
bass and treble control, giving bass and treble boost and
cnt. A dual volume control is used. Balance of the left and
right hand channe)s can he adjusted by neansof a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitieity is approximately 300m/v for full peak
output of 4 watts per channe) (8 watts monn), inte 3 ohm
speakers. Full negative feedback in & carefully caleulated
eircuit, allows high volume levels to be used withnegligible
distortion. Supplied coinplete with knobs, chassig size
11”w X 4”d, Overall height including valves 57, Ready
built & testedto s high standard. PRICE £8-92 P. & P. 45p.

NEW!
POWER SUPPLY UNIT

200/240v. A.C. input. Four switched fully smoothed D.C.

outputs giving 6v. and 7T4v. and 9v, and 12v. at 1 amp
h (1}amp

Fitted Insulated output terminals and pilot lamp indicator.

Hememer finish metal cage overall size 87 X 33" x 23,

Suitable for Tranststor Radlos, Tape Recorders, Ampli-

flers etc. etc. Ready built and tested.

PRICE £4'50 P & P 35p.

BLACK ANODISED i6g. ALUMINIUM HEAT SINKS.
For TO3, coraplete with mica’s and bushes. Size 24" X
8” approx. 25p palr. P. & P, 5p.

HIGE GRADE COPPER LAMINATE BOARDS.
8 x 8 x %in. FIVE for 60p. P. & P. 13p.

4-SPEED RECORD PLAYER BARGAINS
Mzing models. All brand pew in maker’s packing.
LATEST B.S.R. C109/C122 4-SPEED AUTOCHANGER.
‘With latest mono compatible cartridge £8.97 Carr. 50p.
‘With stereo cartridge £7-97 Carr. 50p.
LATEST GARRARD MODELS. S.A.E. for latest Prices !

PRECISION' ENGINEERED PLINTHS

Beaufifully constructed in heavy gauge *Colorcoat’”
plastic coated steel. Resonance free, Designed to take
Garrard 1025, 2000, 2025TC, 2500, 2000, 3500, 5100,
8P25 II and III, SIﬁ5B, AT80 etc. or B.S.R. 0109,
C129, A2l etc. Cholce of RBlack leatherette or Teak
grain finish. Size 124" x 144* x 3} high (approx. 7"
high, including rlgld smoked acrylic cover).

PRICE £5-50. P. & P. 60p.

LATEST ACOS GP91/18C mono compatible cartridge with
gllosn‘;:ylus for SLPI P/78. Universal Mmounting bracket.
SONO’I‘OHE STAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78,
ONLY £2-50 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Btereo LP. £3. P. & P, 10p.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. 21.63 P. & P. 10p.
LATEST RONETTE 1/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LPZ78 mono or slereo records
on mono equipment. Only $1-50 P, & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Baag, Treble and Volume oontrnls
Complete with output trapsformer matched for 8 ohm
speaker. Size 7in. wide x 3in. deep x 6in, high. Ready
built and tested. PRICE £28-75 P. & P. 40p

ALSO AVAILABLE mounted on boam with ountput
transformer and speaker ready to fit into cabinet below.
PRICE £4.88 P, & P, 50p.

DELUXE QUALITY PORTABLE R/P CABINET MK II
TUncut motor board size 144 x 12in. clearance 2in. below,
54in, above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18 x 15 X 8in. PRICE 24.75, P. & P. 50p.

SPECIAL OFFER
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclogure with most
attractive Tygan-Vynair front. Size 161~ high x 104~
wide x 53" deep. Fitted with E.M.I. Ceramic Magnet
13" x 87 bass unit, two H.F. tweeter units and
crossover. Power handling 10 watts. Available 3 or
8 or 15 chms impedance.

OUR PRICE £8.40 carr. 650

Cabinet Available Separately £4-50 Carr 60p

Also available in 8 ohms with EMI 13" x 87 bass
speaker with parasitic tweeter £8-50 Carr. 63p

LOUDSPEAKER BARGAINS

5in. 8 ohm £1-05, P. & P. 15p. 7 X 4in. 3 ohm £1.15, P. & P.
20p, 10 ‘X 6in. % or 15 obm 80, P & P. 30p, EM.I.
8 % b5in. 3 ohm with high flux magnet £1-62, P. & P. 20p
E.M.L 18} X 8in. 3 ohm with high flux ceramic magnet
£2-10 (15 ohm £2.25), P. & P. 80p. EM.T. 13 X S8in. 3, 8
or 16 ohm with t,wo inbuilt tweeters and crossover net-
work £4-20, P. & P. 30p. EM.I. 13 X 8in. twin cone
{parasitic tweeter) 8'ohm £2-25, P. & P. 30p.
BRAND NEW. 12in. 15w. H/D Speakers, 8 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6.25.
Guitar models: 25w, £28-80, 35w. £8-50. P. & P, 38p
EM.L 8}in. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 or 15 ohms 93p

. P. & P. 13p.
12in. “RA” TWIN CONE LOUDSPEAKER 10 watts
peak handling. 3, 8 or 15 obm £2.20, P, & P 80p
85 ohm SPEAKERS 3in.. only 63p P. & P. 13p. -
“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 113" x 144 x 15° deep. Weight 190z. Power
ha,ndlm-z 20W r.m.8 (40W peak). Impedance 8 ohm only.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any divection. 6 section Lacquered

Brass. Extends from 8in. to 224n. approx. Maximum
diameter 1in. 25p eacb. P. & P. 5.

BRARD NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v,
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v, at
2 amps full wave. Size 8in.long X 33in. wide X 3in. deep.
Price £1.78 P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies,
Pri 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P, 13p.
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home con-
structors. Including many 1000°s of
British, U.S.A. European and Japanese
transistors. ONLY 40p. Post 5p.

40Hz-20kHz, mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffie. Send B.AE. for full details, Only £5-75 each.
P. & P. 25p.

VINAIR & REXINE SPEAKERS & GABINET FABRICS
app. 54 in. wide. Usually £1-75 yd., our price 75p yd.
length. P. & P. 15p (min 1 yd.) 8. AR for samples.

HMARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

FURTHER
HIGHER 0UTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED FIBRE GLASS

MPROVED MODEL WITH

PRINTED CIRCUIT B [PONERT
IDENTIFICATION GLEARLY MARKLD FOR EVEN
EASIER CONSTRUCTION

A really ﬁrat~c1ass Hi-Fi Stereo Amplifier Kit. Uses 14
“Bilicon T in the first five
stages on en,ch nhzmnel reaultmg in even lower noise
level with improved with
Basa, Treble and two Volume controls, Suitable Ior use
with Ceramic or Crystal cartndges Very slmple to
modify to suif cartr tructions incl
Output stage for any speakers from 5 to 15 ohms. Compact
design, all parts supplled including drilled metal work,
bigh quality ready drilled fibreglass prinied circuit board,
smart brushed anodised aluminium front pane! with
matching knob, wire, golder, nuts, bolts—no extras to buy.
8imple step by step instructions enable any constructor
to bulld an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms,
Frequency response -3dB 12-30,000- Hz Sensitivity:
better than 80mYV into 1M Q. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to — 1848, Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12°w. x 8"d. x 23“h.
Fully ‘detailed 7 page construction manual and parts
list free with kit or send 18p plus large S.A.E.

AMPLIFIER KIT . £10-60 P. & P. 15p
(Magnetic input components 30p extra)
POWER PACK KIT . £3.00 P. & P. 30p
CABINET .. o I £3.00 P. & P. 30p
(Post Free if all units purchaged at same time
'ull after sales service

Also available ready built and tested £21:00, I’ost Free.
Note: The above amplifier i3 suilable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, ete.)
and will then provide mizing and fuding facilities for med-
fum powered Hi Fi Discotheque use, etc.

$-VALVE AUDIO
AMPLIFIER HAS4 MK II.
Designed for Hi-Fi reproduc-
tion of records, A.C. Mainw
operation. Ready built on
plated heavy gauge metal
chassis, size 73" w. X 4”d. X
| 43” h. Incorporates ECCS83,
EL84, EZ80 valves, Heavy
]duty. dogble wound msins
4 and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with iraproved
wide range tone controls giving bass and treble lift and
cai. Negative feedback line, Output 4% watts. Front
panel can be detached and leads extended for remote
of with knobs, valves, ete.,
wired and tested for only £4.75. P. & P. 35p.
HSL “FOUR” AMPLIFIEE KIT. Similar in apbearance
tn HA34 above but employs entirely different and
d circuitry. Ci set of parts, etc. £8-08.
P. & P. 40p.

HARVERSONS SUPER MONO AMPLIFIER

A super quauty gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECLS2 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls, Chassis size only 7in. wide
X 8in. deep X 6in, high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with good quality output transformer.

BARGAIN PRICE £2.75 gépa T.

Hi-Fl STEREO HEADPHONES
Adjustable headband with comnfortable flexifsam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency respomse 30-15.000Hz. Matching
impedance 816 ohms. Easily oconverted for Mono.
PRICE #2-85, P. & P. 15p.

HIGH IMPEDANCE GRYSTAL STICK MIKES.
OUR PRICE £1.05, P

GENERAL PURPOSE HIGH STABILIT!
TRANSISTOR PRE-AMPLIFI

For P.U. Tape, Mike, Guitar, etc. a.nd minble for
use with velve or transistor equipment. 9-18v.
baitery or from H.T. line 200/300v. Frequency
respanse 16Hz—25KHz Gain 26dB. Solid encap-
sulation size 13* x x §”. Brand new complete
with instructions. l’nce 88p. P. & P.13p.

CENTRE ZERO MINIATURE MOVING COIL, METER.
100z2A. For balance or tuning. Approx. size 1* x 1* x 3°
deep. Limited number. 75p. P. & P. 10p,

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished

monaural amplifier

with an output of

14 watts from 2

EL84x in push-puil.

Super reproduction

of both music and

speech, with negli-

gible hum. Separate

inputs for mike and

gram allow records

and announcementa

to follow each other.

Fally shrouded section wound o

ouninnt transformer io
match 3-15Q speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECCS83,
EF86 and EZ80 rectifier Slmple instruction booklet
13p (Free with parts). All parts sold separately. ONLY
£7497 P. & P. 55p.

Open 9-5.30 Monday to
Saturday

Early closing Wed. | p.m.

A few minutes from South Wimble-
don Tubs Station.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19.
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Tel.: 01-540 3985

(Please write clearly)
PLEASE NOTE: P. &

ONLY. &
OVERSEAS ORDERS GKARGED
EXTRA.
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Fully guaranteed
Individually packed
VALVES

TRANSISTORS, ZENER DIODES étc.

SPECIAL {0C38 49p}IN21B  30p!82303  §0p|AF139  30p|CR81/40 48p
OFFER 0Ca4 17p|IN25 80p|3F100 62p!AF178 48p/CRS3/05 30p
09J tube 0C45 12[: IN43 10p|3FRSE 829 AF186 40p|CRB3/20 38,

ALL valves
guaranteed

.J PR
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TAKE 20

JULIAN ANDERSON

IN “IC of the Month” in September 1970, Mr,

Ireland said that the particular IC being dealt

with should more appropriately come into the
sphere of Take 20. At the time this was a bit
optimistic as the cost of the device was about £1-25
and there were of course a number of ancillary
components. Times change, however, and once again
we are able to incorporate components in our circuits
that would have been too expensive even a few
months ago.

The IC involved is a remakable one, the
MFC4000P. For an IC it is not particularly complex;
it contains six transistors together with a few
resistors and diodes. It now retails for only 55p from
at least two advertisers in this magazine and even
with the discrete components, we are within our
price limit though the loudspeaker will have to be
considered as an extra.

The MFC4000P is an audio amplifier, designed for
use with a 9V battery, a 150 speaker and with an
output up to 250mW. This output may not sound
very much until you consider that the outputs from
pocket transistor radios which can be as low as
50mW and rarely reach the level provided by this
little package. Distortion is claimed by the makers
to only 0-7 per cent and with this low figure,
together with the spec mentioned above, you will
agree that this IC has a lot to recommend it.

The package itself has only four connections:
input, output, positive and negative supply points.
Both the input and the output have to be d.c. blocked
and we need a volume control of course. Other than
these items only one resistor and two capacitors are
needed. R1 provides both a.c. and d.c. feedback from
the output to the input. For greater gain it is
possible to apply only d.c. feedback by using the
alternative arrangement instead of this single
resistor. This considerably increases the distortion
but for certain applications this does not matter.
The IC in this arrangement is being rather overrun
and it can get very hot and almost certainly it is
being run outside the manufacturer’s ratings, but
providing that some form of heatsink is fitted, I
have found no problems in this. I have included this
alteration only as an idea for an experiment and
unless you know what you are doing it would be
best to stick to the basic circuit.

The package itself is very small, under Y4in. square,
and the other components need not be large. One
way of constructing this circuit is to glue the IC to
the volume control-cum-on-off switch and mount the
other components around it. The complete amplifier
will then be little larger than the volume control
itself. It is as well to use a double pole switch; only
one pole need be used but the other tags can be
used as a firm anchoring point for the output. If
this is not done the whole strain of the loudspeaker
lead would be taken by the small tag on the body
of the IC—not very good practice!

The amplifier has a very high frequency response
and to prevent h.f. instability a small capacitor, C2,
is wired from the negative line to the input. This
may or may not be needed but if problems are
encountered it should certainly be included.

No. 39
1.C. AUDIO AMPLIFIER

.. '
SW1
c1 +
SuF *
VR1 —2=C4 oV
5k ﬂ‘"‘ 1004F | PPO
PR

;

L H * .

4-7k 4.7k
Pin2 —W\If\/\/\;— Pin4
25uF
I 0V
-ve
® ©

Fig. 1: (a) The complete circuit of the amplifier, (b) an alternative
arrangement to replace R1 but see text, (c) the lead identification
viewed from the top.

+9V

Fig. 2: A suggested layout, mounting all the
components on the volume control.

% components list

Quiescent current drain is only about 3-SmA,
though this rises to 60mA or more on peaks and a
substantial battery such as a PP9 is needed to drive
the unit. The power supply described in the last
Take 20 can also be used. =
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204+20WATT I.C. STEREO

ANPLIFIER
RICHARD MANN

PART 4

Continued from the July issue.

(10) Place capacitors C22 and C23 (these will have
insulating sleeves) in position and fix down with
the capacitor clip. The capacitors rely largely on a
snug fit between the transformer and the dividing
plate to keep them from slipping around but a thin
piece of foam rubber under the clip helps to make
the anchoring more positive.

(11) Assemble the mains switch and neon indicator
on the front panel.

(12) Fit the jack socket for the headphones to the
sub-front panel and use as many of the fibre spacing
washers as are necessary to fill the space between
the sub-front panel and the front panel.

(13) Feed the leads from the neon indicator through
the sub-front panel and screw the front panel to
the upper pair of chassis hank bushes with spacers
between the panels so that the front panel clears
the nuts and washers on the potentiometers. Bright
headed fixing screws are recommended since the
heads shown on the front panel.

(14) Finally screw in the fixing nut of the jack
socket. The control knobs can now be fitted and
the final wiring completed.

INustrations of the final wiring are given in Figs.
44 and 45. These should be followed, carefully,
particularly whenever earth wiring is concerned.

Setting up

If a fixed resistor has been used for R24 it should
be possible to wire up the Texan and switch on!
However I know from bitter experience that p.n.p.
transistors sometimes get swapped with n.p.n. tran-
sistors and joints are not always as wet as they
might be. So a few precautions are worth while:

(1) First the obvious—check all joints and com-
ponent positions with particular care in the output
stage. This is where mistakes can be expensive.

(2) To be on the safe side temporarily replace F2
and F102 with 250mA fuses and turn the volume
control to minimum and selector to Radio.

(3) Switch S5 to the loudspeaker position but do
not connect the loudspeakers.

(4 If you have an Avometer {or other suitable
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test meter) available, check the power supply vol-
tages. Across C22 and C23 there should be +32V
and —32V respectively and across C20 and C21
there should be +15V and —15V. These voltages
could well vary by about 10% due to the tolerance
on the quiescent current. Also check the output
voltage at the collectors of Tr4 and Tr5 which should
be less than 10mV.

(5) If all is well so far, disconnect fuse F2 and
measure the current flowing into the output stages.
This should be in the region of 30 to 100mA.

(6) Assuming this checks correctly the loudspeakers
can now be connected and a few tests made of the
volume and tone controls. Even with the amplifier
input circuit open the output should be completely
stable at all frequencies and all settings of the con-
trols.

(7) Assuming no problems are encountered up to
this point then it safe to put back the 2A fuses and
do some full power listening tests.

If a variable resistor has been used instead of R24
for setting up the current this should be' turned
down to a minimum resistance (fully anti-clockwise)
before switching on.

SK5 (Right)

SK4 (Left)

To PCB output OV To PCB
(Right) © (Earth 2) (K)

To PCB output

(Lett) D)

Through upper
grommet to S5

Through To+ input on PCB@
lower
grommet To —input on PCB

PLS

@ OV Supply'
from C22—
c23+

Fig. 44: Details of sockets SK4, SK5 and loudspeaker fuse mounting.



Lower
grommetl

@)

U {PL12

Tie round with
cord to stop
cable pulling out

Front panel

Fig. 45: Power supply wiring
details and component positioning.

Proceed with tests 1-4 above then break the wire
link to the emitter of Tr4 and insert a milliameter.
The variable resistance can then be turned up
(clockwise) until the current is set to 20mA. This
procedure is then repeated for the second channel.
The wire links must of course be replaced when the
meter is removed.

A word of warning to anyone with facilities for
more elaborate testing of the amplifier: do be careful
with the earthing arrangements of the oscilloscope,
pulse generator or whatever equipment you happen
to be using. Tt is gquite easy to introduce an

Main chassis

Chassis dividing
piate

L.

1.258" o7 Front pdnel Q

U
A Hole= 53

3 Tni
Material 35 alurninium
3 Off

wl |
i .

extraneous earth loop into the system by connecting
an oscilloscope probe across the load and an audio
generator across the input resulting in a proportion
of the load current flowing through the input stage
earth track on the P.C.B. This will not damage the
board itself, but it may well introduce low frequency
instability, causing some components to “cook” as
well as general alarm and despondency. My own
technique is to remove the mains earth connections
from all the test equipment (groans from RoSPA!)
and to clip the 'scope probe earths to the earth link
on the input DIN sockets (SKI-3).

Back panel

Heatsink

Layer of Fablon or

i, Q H 15 Contact under p.c.b.
i ol !
Q 1 Spacer
o
Sub front panel
Spacer PALY

Fig. 46: Exploded view of the metalwork. Note the addition of the three melal strip spacers introduced between the sub front panel and chassis.
These have been introduced to facilitate easier mounting of the printed circuit board.
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Heatsink

In the interests of size, economy and simplicity
the Texan was designed with normal domestic operat-
ing conditions in mind rather than for extended
tests on continuous sine wave inputs. This mainly
affects the power supply and heatsink since the
basic amplifier is quite capable of supplying a con-
tinuous 25 watt from both channels simultaneously.

In the prototype it was found that the heatsink
ran at about 30-35°C with a moderately deafening
output of Simon and Garfunkel. It will also cope
with full power sinusoidal outputs for a period of ten
minutes without reaching a temperature which is
dangerously high for the output transistors. How-
ever, if particularly arduous conditions are antici-
pated the heat dissipation can be improved by adding
a U-shaped bracket to the back panel of the ampli-
fier. If this is made the width of the heat sink so
that it projects about two inches away from the
back of the amplifier it will fit quite neatly between
the D.LN. plugs and give a useful reduction in tem-
perature.

Since the first article of this series was published,
I have had letters from as far apart as Norway and
South Africa which shows how P.W. gets around.
The most recurrent query concerned the loudspeaker
impedances, which can be used with the Texan so
some reiteration may be in order.

Basically the amplifier is suitable for use with 4{},
8Qor 150 loudspeakers. If 150 speakers are used
there will be a reduction in the maximum continuous
sine wave output power from 16+16W to 15+15W
(see Specification, Part 1). However, on speech and
music there is virtually no audible difference between
8Q and 15Q power outputs since the voltage of the
unregulated power supply tends to rise with 15Q
loads, due 1o the smaller peak load currents thereby
giving a higher power capability on intermittent
inputs. There is an added bonus in that the total
harmonic distortion is reduced. With 15Q loads it is
a good idea to drop the rating of fuses F1 and F101
to 1A.

At the other end of the scale, the higher currents
required by 4Q loads do tend to push up the distortion
(see Table 2, part 1I) but not to a level which would
be objectionable or, indeed, audible to the great
majority of listeners. It is possible to obtain full
output power (i.e. equivalent to 8() loading) when
using 40 loudspeakers.
increase F1 and F101 to 3A rating, but I would be
inclined to leave in the 2A fuses unless they blow
persistently. It all depends how loud you like your
music.

When it comes to actual sound output power the
most significant factor is the design of the loud-
speaker itself. Some designs are notoriously ineffi-
cient—particularly some of the infinite-baffle book-
shelf systems. This is ot to say they are bad designs
—some are really excellent—but they do often need
a bit more power 1o drive them. If you are buying
new loudspeakers, the best thing is to go along to a
good HiFi supplier with your slim-line Texan in
hand and demand to hear the complete system before
you part with any cash.

If during mormal operation of the amplifier it is
considered that the output transistors @re running
rather hot, the values of R24 and R124 may be
changed to 270Q. This will reduce the gquiescent
current in the output transistors. Alternatively the
“purists” may use the potentiometer method outlined

320

It may be necessary to

earlier. ,

Finally, | should like to acknowledge the assitance
received from Derek Skinner, who was involved in
the design of the original B80 Amplifier and of
Alistair Manley and Brian Howarth for their con-
tributions to the Texan.

The Texan was originally designed in the Bedferd
Applications ILaboratory of Texas Instruments
Limited and was subsequently meodified for the
present series of articles with the co-operation of
this magazine and Henry’s Radio Limited. Several
advertisements have since appeared for “complete
Texan kits” and while these may be to specification,
it is emphasised that to date neither Texas Instru-
ments nor Practical Wireless have had any liaison
concerning the Texan with any kit suppliers other
than Henry’s Radio Limited.

Henry’s Radio Limited are supplying the complete
kit for the Texan—to the Texas specification—at
£28-50 (plus postage and packing). The teak cabinet
will now be given free with all orders for complete
kits. This applies also to all existing orders. The
cabinet will still be available separately at £2-75
plus 20p P&P. |

Hi-Fi and Electronic
retailers amalgamate
prior to public
flotation

The Lasky Group and G. W. Smith announce that a
merger agreement was concluded on Tuesday 13
June.

The merger has been effected through Audiotronic
Holdings Limited, @ new company which has been
formed to amalgamate the Lasky’s group of com-
panies with the G. W. Smith business. g

Amalgamatmn of the two companies has been
carried out prior to a flotation on the Stock Exchange
in the autumn. An Offer for Sale to the public of

. shares in Audiotronics Limited is being arranged

through merchant bankers Singer & Friedlander.

Under the merger agreement Audiotromics will
acquire the entire capital of Lasky’s Holdings
Limited (parent company of the Lasky group) and
Barnet Factors Limited (parent company of the G.
W. Smith group).

Apart from operating 14 hi-fi and electronic stores
and a ‘mail order division comprising a mailing list
of 250,000, the combined group also run a wholesale
division, handling hi-fidelity and electronic equip-
ment, components, accessories and test equipment.

Following the merger it is the intention that the
two companies shall continue to trade under their
separate mnames and maintain their individiual
identities.

Profits of the combined companies last year
totalled £677,000 before depreciation and tax and a
substantial increase in turnover and profit is expected
during 1972.



The ST200—Again and Finallp

OR some time now in “Going Back” we have
F been publishing snippets of information and

comment on the ephemeral ST200 receiver,
the main theme being—did it ever exist? We were,
therefore, highly delighted to get the following letter
from the great man himself, which explains all and
which we hope will now end the discussion to the
satisfaction of all concerned: —

Dear Sirs,

In your January 1972 “Going Back”
feature, which has just come to my
notice, a reader suggested that one of the
ST series of set designs was withdrawn
from the market because of a misiake.
As he admits he cannot recollect the’
facts, may 1 say that no set design of
mine contained a mistake or was with-’
drawn. The word “market,” in any case,
is inappropriate. 1 simply wrote articles
in the technical press and readers buill
sets with components sold by a wide
variety of firms.

There appears to have been some sug-
gestion of a mystery about the ST200. My
books of circuits went up to ST151. I then
confined myself to centuries. The ST300
set of 1932 was the first of a series that
ran to ST900. It was called ST300 be-
cause I had produced the popular ST100
in 1923 and, somewhat later, a little-
publicised circuit labelled ST200. The
ST200 was born in and remained in
obscurity, but that hardly.amounts to a
mystery. :
Yours faithfully,

John Scott-Taggart

FI1E.E., F.I.Mech.E., F.Inst.P.

S.T.—4d Retrogpective Look

Anyone who was constructing receivers in the
early days of wireless was well acquainted with the
name of John Scott-Taggart and the stream of pro-
gressive designs that he produced. The designs were
generally free of “‘gimmicks” and the home construc-
tor, using standard components, could follow the
constructional articles with complete confidence.

COLIN RICHES
ARTHUR DOW

Wing Commander John Scott-Taggart, M.C,
F.LE.E., F1MechE., F.Inst.P.,, far better known as
“S.T.”, is 75 this year. It is appropriate on this
occasion to give an account of some of the pioneer-
ing activities of one who has contributed so much
to the amateur movement but even more to the
development of electronics.

Our personal knowledge of his work dates from
1932 when he designed the S.T.300, the first of a
highly popular annual set designs. But this was his
second-wind activity. What was he up to before 1932?
There are many sources of information, most of them
printed, some of them on television and some we
have dug up out of “S.T.’s” own half-forgotten
archives. We shall call him “S.T.” throughout. He
was so well known that in 1926 a letter from abroad
addressed simply “S.T., England” reached him at
once. He calls this notoriety rather than fame and
growls that it has smothered his far more important
work as a professional radio engineer.

Let’s see what he’s done for the amateur and
serious experimenter first. He became an amateur
himself in 1911. He acquired a transmitting licence
(call-sign UX, later LUX!) and figured in the Gamage
directory of 1913. His name first appeared in print
when he showed his equipment at a school exhibition
in Bolton in July 1912. In July 1913 the account of a
school camp radio station appeared in the national
press. In the December 1914 issue of ‘Wireless World
he described his first receiver design. It was the first

Amateur radio station LUX, dasigned, built and operated by S.T., after
being licensed in 1911.
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of some 800 articles in British and foreign journals.
In December 1914, as a boy of 17, he joined the
" Army and was a sergeant-instructor of signalling at
just 18. He went to France as an infantryman but
after going to a Wireless School at G.H.Q. he was
given a commission in the Royal Engineers. He was
privileged to work in the laboratory of Major Stanley
and learnt, as he has said, “all about valves”’—then
a development practically unknown to the general
public.

The rest of the war he spent as a wireless officer
at the front, gaining the Military Cross and a
Mention in Despatches for gallant and distinguished
service. In spite of his active service, he contributed
—starting in 1917—a series of “excellent articles” on
valve techniques. The description appears in the pre-
face to a book by Fieming—the father of the valve.

i o

Top view of one of the famous series of receivers designed by S.T.,
the ST300 of 1932,

His compulsion to write and explain has lasted
“S.T.’s” whole radio career. In 1921 appeared a
monumental book ‘“Thermionic Tubes in Radio
Telegraphy and Telephony” with its 460 pages and
nearly as many illustrations. Some dozen textbooks

have come from his pen, excluding manuals written
for the Royal Navy in later years.

On demobilisation in 1919 S.T. got his first civilian
job—as head of valve manufacture in the Ediswan
Company. He designed for them the first valves
made expressly for the amateur experimenter. These
were marketed in the period 1919/1920 and the types
were called ES2 and ES4.

From 1918 onwards, S.T. patented many valves and
valve circuits. Some thirty patents were sold to
Marconi’s, Radio Communication Company, Tele-
funken (Germany), La Radio Technique (largest
makers of valves in France), Ediswan, Canadian
Marconi Company, Commercial Cable Company
(USA), Hazeltine Corporation (USA) and other con-
cerns. His expert knowledge -of patent work led to
his becoming, in May 1920, Head of the Patent De-
partment of the Radio Communication Company—
then Marconi’s great rivals; he also occupied the

same position simultaneously with Mullard’s. When -

Mullard’s were sued by Marconi’s for alleged in-
fringement of their valve patents, S.T. was involved
up to the neck in a legal battle that ended in a
Mullard victory. The valve was free. As a patent
expert, he advised many leading companies in the
world—especially those in competition with Marconi
companies. He was later chief radio patent con-
sultant to HMV, now part of EMI.
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But what of his interest in the wireless amateur?
He was a very active member of the Wireless Society
of London (which at the end of 1922 became the
Radio Society of Great Britain) and was made a
member of its Committee in 1920. In 1922 he was
one of the committee that extracted from the Post-
master-General permission for the Marconi Company
to broadcast from Writtle (near Chelmsford) half-an-
hour a week! Half-an-hour! Such was the opposition
both to broadcasting and the amateur. This was the
start of broadcasting as we know it. That it was due
to amateur pressure is proved by the Postmaster-
General’s official statement that this broadcasting
was “for the benefit of the wireless societies”. But,
meanwhile, in the USA broadcasting had begun in
earnest and Britain followed. The British Broadcasting
Company was formed and the flood-gates that the
amateur had prized open a few inches were flung
wide open. There followed a boom—but it was led
by the 30,000 amateur experimenters. Without them
to act as a lever, the general public would have taken
far longer to get round to broadcasting.

s

S.T., In 1972.

John Scott-Taggart, amongst others, was there at
the right moment to instruct the growing public. He
formed his own publishing organisation Radio Press
Limited, which published five radio journals. The
first appeared on 9th January 1923—Modern Wire-
less, a monthly magazine. It was in the June 1923
issue that the ST100 circuit was published and
100,000 sets are known to have been built to this
design. '

The battle for the amateur movement was not
over. There was much hostility from set manufac-
turers and the Post Office. S.T. offered a large sum to
the Radio Society of Great Britain.to fight for the
legal rights of the experimenter. Later there were
threats of patent actions against those who built
their own sets. S.T. publicly undertook to defend at
his company’s expense any experimenter who was
sued for patent infringement. The scare died down.

At the end of 1926 S.T. retired—at 29 years of age!
He was called to the Bar in June 1928 but never used
his wig and gown. In 1932 he was asked to design
sets for Amalgamated Press Limited, the company
to which he had sold his periodicals. The “Return of
John Scott-Taggart” went with a bang and the first
explosion was the ST300.

continued on page 350
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Reproduction
- crystalse

Our nostalgia special! Few of our readers will
remember the techniques used in the early twenties
for receiving wireless telegraphy (as radic was
then called) but the crystal sets of those days did
work and the materiais can still be obtained. This
crystal set duplicates exactly the circuits and
techniques used in the very earliest days of radio.
And who knows, you may be able to hear the 50th
anniversary broadcasts on the BBC in November
on our Reproduction Crystal Set!

4-Bond Rudio

For our vaive enthusiasts—a relatively simple but
efficient receiver intended to cover the short wave
bands but additionai coils permit reception on
medium and long waves. A high i.f. of 1-6MHz
gives good second channel selectivity while the
associated crystal fiiter will provide adequate
selectivity whether the mode of reception is a.m.,
c.w. or s.s.b. The use of easily obtainable and
standard components greatly facilitates the align-
ment procedure once the receiver is completed.

Enlorger Timer

A high precision enlarger timer is essential for
good printing from negatives and this one is truly
a “Rolis Royce” version with a range from 1 to
110 seconds in switched 1 second intervals and
with an accuracy of 5 per cent. It has excellent
“repeatability’ and the stability is first class.

PLUS MANY OTHER
5 z CONSTRUCTIONAL ARTICLES
ALL IN THE SEPTEMBER AND ALL THE REGULAR
FEATURES. BE CERTAIN NOT TO

QO O@O®O®® viss THE NEXT ISSUE. PRICE 20p
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versatile electronic testing instruments in

existence, for it will not only measure ampli-
tudes of a.c. or d.c. voltage but will display for
visual examination the waveforms or fluctuations
associated with them i.e., variations in amplitude
over a period of time and at repetition frequencies
ranging from zero (d.c) to the high Megahertz
ranges.

It is not intended to explain how the oscilloscope
itself operates as many articles have been devoted
to this and there are a number of text books which
deal admirably with the subject. It should be men-
tioned, however, that commercial oscilloscopes are
usually designed for specific applications, ranging
from general workshop use for audio and television
servicing, to highly sophisticated and expensive
-laboratory instruments with bandwidths extending
to 4GHz and beyond. There are also ‘d.c.’ ’scopes
which directly measure and display stationary or
slowly fluctuating voltages from a few millivolts to
1000V or more as well as alternating voltages of
very slow repetition rate or up to very high frequen-
cies. :

THE oscilloscope is probably one of the most

Fig. 1: A 1kHz sine wave jllustrating good
linearity. .

General purpose servicing oscilloscopes are not
all that expensive when one considers their useful-
ness and have many applications in audio work, as
well as television. The “P.W. Workshop Oscilloscope”
described in Practical Wireless April and May 1971
issues (which unfortunately are no longer available)
has been used for some of the examples shown; the
rest have been taken from a Cossor Model 1049 Mk
III double beam d.c. ’scope. Good secondhand double
beam and d.c. instruments can be obtained at quite
reasonable prices and have many applications beyond
the usual display of a.c. waveforms as will be shown.

The various applications described and illustrated
are confined to the lower frequencies e.g., audio
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Fig. 2: The timebase waveform (above) and
the flyback suppression (below) in the PW
Workshop Oscilloscope.

amplifier testing, audio frequency comparison and
modulation, etc., and so will exclude any that apply
to video which are dealt with in Television and in
text books such as ‘Servicing with the Oscilloscope’
by Gordon J. King. Even so there are a large num-
ber of audio and other applications that cannot be
mentioned or illustrated because of space limitation.
It is hoped that the examples given will at least
prove helpful to those new to the oscilloscope whilst
others may simply serve to illustrate the versatility
of the instrument and provide a few new ideas for
those already well practised in the art of oscil-
lography.

All the photographs are real oscillograms; they
are not redrawn. Some have been taken by direct
projection of the display onto bromide photographic
paper, hence the ‘black on white’ illustrations, whilst
the rest are by normal film and print photography
(white on black). Oscillogram photography is in itself
quite a fascinating subject but there is not room to
deal with it here.

OSCILLOSCOPE ESSENTIALS

It is important with any oscilloscope that the

amplifiers and timebase generator perform cor-
rectly and that some form of calibration is available,
i.e., that the controls are calibrated or that there are
calibration marks on the c.r.t. screen. The latter are
usually contained on a thin perspex or celluloid
graticle placed over the screen. For examination of
repeating waveforms, i.e., sine and square-waves,
etc, it is essentital that each timebase produces a
linear X (horizontal) deflection. The example given
in Fig. 1 is a 1kHz sine wave displayed on the P.W.
Workshop Oscilloscope. Note the equal spacing be-
tween each cycle. This is because the timebase vol-
tage itself is linear; actual timebase waveform (Fig.
2A) and flyback suppression pulse (Fig. 2B).

Fig. 3: Half a cycle of a 10kHz square-wave
applied direct to a 'scope.



Fig. 4:

Wide frequency response in the Y (vertical) ampli-
fier is also an essential feature and the example
given in Fig. 3 shows a little over one half cycle
of a 10kHz square-wave displayed on the P.W. Work-
shop 'Scope with the highest but one timebase range.
1t is equally important when using an oscilloscope
not to overload the Y amplifier input. The result of
doing so is shown in Fig. 4 in which positive clipping
of a sinewave is occurring. If the input signal is too
large it should first be attenuated.

Two commeon faults that can occur, particularly
with home constructed ’scopes, are hum pick-up in
the Y amplifier as shown in Fig. 5 and crosstalk
between the Y amplifier and timebase amplifier and
generator as shown in Fig. 6. The first fault, hum
pick up, might make it difficult to synchronize the
timebase and also ascertain any hum level in the
signal being checked. The second fault simply pro-
duces distortion in the display of the waveform
being examined.

CALIBRATION

With a.c. coupled ’'scopes, calibration of the Y

Result of overloading the Y amplifier
showing positive clipping.

amplifier can be carried out by using a combination
of screen graticule markings and gain control set-
tings to denote different peak-to-peak amplitudes of
signals fed to the Y amplifier.

Time-base calibration is a little more difficult but
can be obtained by means of marker pips derived
from square-waves of known frequency. First the
square-wave must be differentiated by the simple
circuit shown in Fig. 7, with the C (usually small)
and R (usually a few thousand ohms adjusted to pro-
duce the positive and negative going pips as in Fig.
8B. Either the positive or negative pips can be recti-
fied out with a diode across R leaving defined single
pips as in Fig. 9A.

Fig. 5: The resuft of hum in the Y amplifier.

Fig. 6. Crosstalk
between the time-
base and Y ampli-
fier.

Square-wave To ‘Scope
input . Y input
Fig. 7: Simple - Ir ! hl
differentiating cir- C
cuit for obtaining + ,
marker pips from R Diode
a square-wave.
< ® ol
e
A SEE————— —

Fig. 8: Waveform A shows a square-wave
while B shows the differentiated output.

Fig. 9: 1mS8 mar-
ker pips from a
1kHz square-
wave.
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The next procedure is to mark the screen with dots
(with indian ink) as in Fig. 10.

The setting of the timebase controls must be noted,
or left set, as any alteration of the timebase speed
will. render the calibration inaccurate. This method
is more suitable for short term testing, for example,
to find the rise time of a square-wave as shown in
Fig. 11 in which 10sS markers are derived from a
100kHz square-wave. The rise time of the square-
wave shown from the 10 per cent to 90 per cent
points on the leading edge is approximately 1uS.

FREQUENCY COMPARISON

The Lissajous method for frequency comparison
may well be a technique unknown to those who have

never used an oscilloscope.but is a simple enough -

way of determining, for example, the frequency of
an oscillator. A calibrated oscillator and oscilloscope
are required but the ’scope must have inputs to both

Fig. 10: By putting indian ink marks over the
pips, the screen can be calibrated.

Fig. 13: A two-to-one Lissajous pattern.

the X and Y plates, either directly, or via X and Y
amplifiers. The timebase must be switched off (the
P.W. Workshop Oscilloscope has these facilities).
The calibrated oscillator can be connected to, say,
the X input and its output set to produce a short
horizontal drace. The signal of unknown frequency
is connected to the Y input to produce about the
same amount of vertical deflection. )
The calibrated oscillator is now slowly adjusted
around the expected frequency of the unknown until
a circle is produced as in Fig. 12. When the circle
is stationary, or nearly so, the frequency of both
signal sources will be the same, i.e.,, the unknown
will be that of the calibrated. It may happen that
the frequency of the unknown is ocutside the range
of the calibrated source in which case multiples of
the circles can be used to determine frequency. In
Fig. 13 two loops are visible and in this case the
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Fig. 11 10u4S marker pips used for measuring
the rise time of a square-wave.

Fig. 14: A three-to-one pattern.

known frequency was 50Hz and the unknown twice
that frequency (100Hz). If the loops were lying side-
ways (turn the page round) then the unknown would .
have been the known frequency divided by two or
25Hz. .

Further examples are shown in Figs. 14 and 15
which display 3 and 4 loops respectively. The three
loop display is vertical and the known frequency
50Hz. The unknown is therefore the known fre-
quency times three or 150Hz. The four loop display
will then be 200Hz.

BRILLIANCE MODULATION

If pulses applied to the cri. grid are directly
related in frequency to signals coupled to the Y
input, the resuit will be blanked out portions of the’
display as in Fig. 16. The pulses to the grid must be
of sufficient intensity and in the case of Fig. 16 the

Y display is a 50Hz sine-wave and as each half cycle

Fig. 12: A Lissajous circle.

Fig. 15: A four-to-one frequency ratio.

is missing the pulses to the c.r.t. grid are also 50Hz.
Remember that only the negative going half cycles
of the signals to the c.r.t. grid will produce the
blanking effect. A further example is shown in Fig.
17 in which the Y input signal is S0Hz and the
blanking pulses about 350Hz.

Fig. 16: Brilliance
modulation with a
one-to-one ratio.




Fig. 17: Brilliance modulation with about a
seven-to-one ratio.

Fig. 20: Greater than 100 per cent modulation
resulting in top and bottom clipping.

RF MODULATION

Amplitude modulation of radio frequency signals
by audio frequency signals is well known by amateur
radio enthusiasts but, judging by the side band
splatter frequently heard on the amateur transmit-
ting bands, it is pretty obvious that few ever monitor
the modulation level. Modulation can be displayed
in two ways but if the ’scope has a Y amplifier with
a sufficiently wide bandwidth (the P.W. ’scope will
cope with 1-8MHz) then it may be simply a case of
coupling some of the modulated r.f. signal to the Y
input, taking care not to overload it.

The first example shown in Fig. 18 displays the
modulating audio sine-wave at 1kHz and the modula-
tion at approximately 50 per cent (Fig. 18B). In Fig.
19 modulation is at approximately 80 per cent but
there is slight clipping which could be due to insuf-
ficient r.f. drive power or limiting in the modulator
itself. Another example is given in Fig. 20 which
shows modulation at' well over 100 per cent plus
top and bottom clipping. The r.f. amplifier is also
failing to maintain power on positive peaks. Gross
over modulation is shown in Fig. 21 in which the
audio signal is squared resulting in squared pulses
from the transmitter. Speech modulation, allowed to
square in this fashion, would produce spurious side
bands all over and outside any amateur radio band
allocation.

Finally, don’t be fooled by a display like that
shown in Fig. 22 in which the modulation is 100 per
cent but phase shift, due to stray coupling, external
to the ’scope, is producing the distorted positive
going modulation envelopes as well as distortion in
the modulating audio signal.

SQUARE-WAVE TESTS

The so-called square-wave test is commonly used
to check the performance of high fidelity amplifiers

Fig. 18: A shows a sine-wave, B shows the same
signal modulating an r.f. carrier to about 50
per cent.

Fig. 21 : Gross over modulation resuiting in
squared pulses. Such a signal will produce
severe harmonics.

Fig. 19: 80 per cent modulation with some
clipping.

Fig. 22: A complex waveform due to stray
coupling.

and the method is to feed a square-wave of known
quality to a linear input of the amplifier and then
examine the amplified version with an oscilloscope.
An example is given in Fig. 23 in which trace A
is the input square-wave at 1kHz with a 1:1 mark-
space ratio and a rise time of less than 1uS. It is
important that a square-wave of this quality is used.
The output from the amplifier, with tone controls
neutral and filters, etc., out of circuit, is shown in
trace B. Slight loss of rise time and rounded tops
on the leading edges indicate some small loss of
frequency response but. nevertheless show that the
amplifier itself still has a wide response which, in
the case of the example shown, was almost flat from
15Hz to 100kHz. Severe rounding on the leading edge
would indicate poor h.f. response whilst downward
sloping to the top (left to right) and upward sloping
(left to right) of the bottom, would indicate poor
1.f. response.

A Fig. 23: A 141

square-wave as
applied to an ampli-
fier (A) and as seen
at the output (B).
The fastrisetime on
the verticals means
that this part of the
waveform cannot

B be seen.

This latter test is supported by Fig. 24 which
shows that the bass control has been turned to full
bass cut thus reducing the 1.f. response. The square-
wave is still at 1kHz and trace A is the input. On
the other hand bass lift is shown by sloping in the
opposite direction as in Fig. 25, trace B, which shows
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Fig. 24: The applied signal (A), with the output
(8), showing poor L. response.

Fig. 25: Boosted 1.f. response. A poorer ampli-
fler may show some rounding of waveform B
under similar conditions.

Fig. 26 Poor h.f. response or full treble cut.
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Fig. 27: Boosted h.;. response resulting in
overshoot

Fig. 30: Symmetrical clipping.

the effect of turning the bass control to full lift, i.e.,
about plus 12dB. Again the input square-wave is 1kHz
as in trace A. )

The response of the treble controls can be deter-
mined in much the same way. Fig. 26 trace B shows
the effect of full treble cut, i.e., by about 12dB,
whilst Fig. 27, trace B, shows the effect of full treble
lift, also by about 12dB.

The square-wave test can also show if ringing is
occurring on transients; a good amplifier should not
produce these. A severe case is shown in Fig. 28 in
which trace A is the input at 1kHz and trace B the
amplifier output with ringing due to inductive
elements within the amplifier circuitry, e.g., coupling
transformers. .

Another form of distortion common to audio ampli-
fiers with complementary pair output stages is cross-
over distortion whereby the point of take-over be-
tween one transistor and the other does not coincide.
The effect can be seen by applying a sine-wave input
and is a small ‘step’ half-way between the positive and
negative peaks. The step is often hard to detect
and then only at low power levels. Listening tests
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Fig. 28: Severe ringing in an amplifier.

Fig. 31 Noise and hum from an amplifier.

Fig. 29: Crossover distortion indicated by the
arrows.

Fig. 32: Harmonic distortion, A shows the
input while B shows the output with the
fundamental signal removed.

might fail to reveal a small amount of crossover
distortion. The example shown in Fig. 29 is typical
but is only a small amount. The steps are just visible
where shown by the arrows.

Another test applied to audio amplifiers, also with
a sine-wave input, is a check that symmetrical clip-
ping can be obtained at just beyond the rated r.m.s.
power output. A good example is shown in Fig. 30
in which both top and bottom have become clipped
uniformly. Clipping at either top or bottom only
indicates unbalance in the output stages.

The oscilloscope will also show the hum and noise
content of an amplifier which, if related in terms of
rm.s. voltage to the r.m.s. voltage obtained at full
power from a 1kHz sine-wave, can be expressed in
decibels as a level below the rated output. The
example given in Fig. 31 shows the combined hum
and noise from an amplifier (the missing portion is
due to the fast camera shutter speed and the slow
timebase speed). Note that the hum amplitude is’
greater than the noise amplitude but it is usual to
measure. the r.m.s. voltage of both together. For
example a combined hum and noise level of 12mV



Fig. 33: The distortion seen on the 50Hz mains.

Fig. 34: The effect of a voicing network in an
electronic organ.

Fig. 35: The integration of a square-wave
signal.
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Fig. 36. Waveform from a rotating tremulant
loudspeaker.

related to an amplifier output of 12V both across a
load of say 8Q, would be 60dB, i.e., the hum and
noise would be 60dB below the rated power output.

One other form of distortion is shown in Fig. 32.
This is THD or total harmonic distortion but to be
seen requires a THD bridge. However, it is shown
for the sake of interest and the upper trace A is a
1kHz sine-wave signal after passing through an
amplifier. The lower trace B is the total harmonic
distortion produced by the amplifier and in this case
is about 0+3 per cent and contains mostly second
harmonics. A further example, again one of interest,
is that given in Fig. 33 in which trace A is ordinary
50Hz domestic mains supply. The THD shown below
in trace B looks formidable but amounts to only
about 1 per cent. However, the harmonic content is
complex and no doubt accounts for the fact that
mains hum and its harmonics are so difficult to get
rid of in amplifiers!

MISCELLANEOUS

The double beam oscilloscope allows one to
examine both input and output signals simul-
taneously, as in the case of amplifiers when the

Fig. 37: Permanent record of the frequency
response of an amplifier. .

Fig. 39: (left) A good low frequency square-
wave. Such a display is only available on
a d.c. coupled 'scope.

Fig. 40: (right) Using a d.c. ’scope as a
voltmeter—the numbers represent volts.

Fig. 38: An alternative method of displaying
the frequency response.

O-=NWhO

square-wave test is applied, or when it is desired to
compare the effect of a particular circuit on a given
waveform. In Fig. 34 for instance the lower trace B
shows the waveform being fed into an electronic
organ voicing circuit whilst trace A shows the out-
put from that circuit. A further example is given
in Fig. 35 in which trace A is a square-wave and
trace B the effect of integration by passing the
square-wave through a CR network.

One of the advantages of any oscilloscope is that
the timebase can be locked to the signal input, thus
producing a stationary display of rapidly occurring
waveforms. The display shown in Fig. 36 is an un-
usual one in that the signals had to be picked up
by a microphone, amplified and then fed to the
’scope. The waveform is that produced by a rotating
termulant loudspeaker (Leslie speaker) on an elec-
tronic organ. The modulation envelope is approxi-
mately 6Hz per second.

It is not difficult to obtain a permanent record of
the frequency response of an amplifier by a photo-
graphic method as shown in Fig. 37. In this case an
a.c. coupled ’scope can be used in conjunction with
an illuminated frequency response (log) scale which
is placed over the c.r.t. screen. The signal level at
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each test frequency is displayed as a vertical deflec-
tion which is the peak-to-peak amplitude. The time-
base is switched off and the X shift control used to
move each vertical trace to coincide with the fre-
quency scale. The example shown is the response
from a Hi-Fi amplifier.

A similar technique can be used with a double
beam d.c. ’scope but in this case the signals being
measured are rectified to produce a d.c. voltage to
deflect the itrace. No timebase is used and the scan
is carried out by manual X shift control. In Fig. 38
the straight line is the output from the signal genera-
tor (0dB) and the curving line the amplifier response
from 10Hz to almost 100kHz.-—the same amplifier
as used for Fig. 37 in fact.

An a.c. coupled ’scope will not normally display
accurately a square-wave of very low frequency
although the wave may be very symmetrical, i.e.,
perfectly flat top and bottom. An a.c. ’scope will
usually display it with the top and bottom sloping
quite considerably. A d.c. coupled ’scope, however,
will display a low frequency square-wave accurately
as shown in Fig. 39 which is the 15Hz square-wave
from a good audio signal generator.

A d.c. coupled ’scope can also be used as a d.c.
voltmeter because d.c. voltages applied to the input
will produce direct deflection of the trace. In Fig. 40
each line is the trace deflected upward from 0V to
5V by 1V intervals. | |

| TELEVISION
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COLOUR RECEIVER

RGB AND AUDIO MODULES

Complete details this month of two of the colour
receiver modules—the colour signal matrixing and
output board and the i.c. audio output board.
This is the first time than an RGB board has been
presented to the constructor. The layout is not
critical but care is required in the design to ensure
stability and accurate black-level clamping. With
these two boards we complete the signal side of
the project.

SERVICING TV RECEIVERS

The very widely used Thorn/BRC 1500 single-
standard monochrome chassis has now had time
to reveal its common faults and this month Les
will be telling us what goes wrong and what to
look for. :

SINEWAVE LINE OSCILLATORS

You might at first think it odd to use a sinewave
oscillator as the line generator stage. Sinewave
oscillators have however been used for this
purpose for a number of years and have the
advantage of much better frequency stability.
This month Keith Cummins delves into all this
and gives a practical circuit for use in his popular
625-line receiver.

ON SALE JULY 17th

CHARLES MOLLOY

L ledium

U ave Column

MR. ROY TOOMBS who lives in Knowle near

Birmingham has been active on the medium

waves with his Pye 1400 broadcast receiver.
He reports reception from the Mediterranean area
of Oujda, Morocco on 593kHz; Nicosia, Cyprus
602kHz; El Gawarsha, Libya 674kHz; Sebaa Aioun,
Morocco 7T01kHz; Corfu 1007kHz; Sebaa Aioun,
1043kHz. Many local broadcasters from this part of
the world are audible during the evening. Listen for
Oran, Algeria on 548kHz; Cairo 773kHz; Tartus, Syria
on 782kHz; Beirut, Lebanon 836kHz; Algiers 890kHz;
Tunis 962kHz; Algiers 980kHz; El Beida, Libya
1124kHz; The Voice of Morocco, Tangiers on
1232kHz; Tripoli, Libya 1250kHz. Stations further east
that are worth looking for are Baghdad, Iraq on
760kHz; Radio Teheran, Iran 841kHz; Kermanshah,
Iran 985kHz; Riyadh, Saudi Arabia 1183kHz.

From Seamas Davey of Collooney, Co. Sligo comes
information about the new low-power local radio
service in the West of Ireland. Programmes are in
the Irish language and are on the air daily from
1800hrs until 2000hrs GMT on 529kHz and 1250kHz.
Reception reports should go to Radio na Gaeltachta,
Casla, Connemara, Eire.

Richard Coyle of Glasgow has a Lafayette KT340
and a medium wave loop antenna. Between 0100hrs
and 0300hrs GMT he has logged CJON St John’s,
Newfoundland on 930kHz; CBA Moncton, N.B.
Canada on 1070kHz; Radio Sutatenza, Colombia on
960kHz; Radio Margarita, Venezuela 1020kHz; Radio
Globo 1180kHz and Radio Tupi 1280kHz, both located
in Rio de Janeiro, Brazil. South Americans are at-
their best in summer, those in Brazil being particu-
larly prominent during the hour before sunrise. The
cities of Sao Paulo and Rio de Janeiro have a
number of commercially owned outlets that are
heard regularly in the U.K. Portuguese is the lan-
guage and call signs, although allocated, are seldom
used. Try for Radio Record 1000kHz; Radio Tupi
1040kHz; Radio Nacional 1100kHz; in Sac Paulo.
From Rio de Janeiro .there are Radio Mundial
860kHz, Radio Journal 940kHz; Radio Nacional
980kHz; Radio Globo 1180kHz; Radio Tupi 1280kHz.

Two high power outlets in Buenos Aires, Argentina
can nearly always be heard. These are LR1 Radio
el Mundo on 1070kHz and LR3 Radio Belgrano on
950kHz. Others to look for when conditions for
reception from this area are good, include CX12
Radio Oriental Montevideo, Uruguay on 810kHz;
CX16 Radio Carve, Montevideo 850kHz; LR4 Radio
Splendid, Buenos Aires 910kHz; CX28 Radio
Imparcial, Montevideo 1090kHz; LT2 Radio Splendid,
Rosario 1230kHz; 1.S6 Radio America, Buenos Aires
1350kHz.

Send logs and information about the Medium
Waves to the writer at 132 Segars Lane,
Southport, PR8 3JG.
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Audio Test Trio

No.2&3

COMPACT SIGNAL
GENERRTOR

ATTENURTOR

J.N.WATT

This month we describe a simpler and smaller version
of the comprehensive audio signa! generator dealt
with in the July issue of PW. A discussion on the design
of audio attenuators is foliowed by constructional
details of a practical unit with switchable attenuation
from 0 to 39dB.

s

Specification

" Frequency ranges: ' 30 - 300Hz
- 300 ~ 3kHz
3 ~ 30kHz
e . with some- rarige overlap,
-Output !evei sinte wave: 1V continuously vanab%e.

Oufput rmpedance 6000 )
Quiput amplitude held 1o - £dB (sine wave‘} -
Power supply; 18V from two self c:ontained batfer:es.
Power cansumpbnn' SmA

is thought to be a very suitable one for a large

number of applications, but despite its rela-
tively small size, it occurred to the author that an
even smaller design, almost of pocket size, would
be found extremely useful to service engineers etc.
who prefer to work on audio equipment away from
their main workshop.

Accordingly, a second instrument was constructed
omitting the square wave generator and coarse level
output attenuator. This enabled the generator to be
built in a box only half the size of the previous
design. With no coarse attenuator now available,
for levels of signal below 100mV, it is desirable to
use an external attenuator, rather than attempt to
set the instrument’s fine level control for such very
small output.

THE full audio generator described last month

With a little ingenuity, an even smaller unit could
no doubt be made, perhaps only 1%in. in depth,
the generator then resulting could truly be called
pocket-size but would still retain the excellent
stability and purity of waveform of the original.

CIRCUIT

The simpler oscillator circuit Fig. 1 follows, in
principle, that of the larger instrument described
last month, that is, amplitude stabilisation is pro-
vided in the same way, using the voltage variable
resistance characteristic of the 2N5245 fe.t. as a
means of controlling the gain of ICl. Frequency
determination is provided by VR1 together with the
appropriate capacitor Cl to C3 and C4 to C6, as
selected by two poles of S1, while the time constant
of the amplitude stabilising circuit is similarly
selected by the third pole of S1.

As with the larger unit, any temporary increase
in the sine wave output of ICl results in a larger
negative d.c. voltage appearing across C10 to C12;
a proportion of this latter voltage is impressed on
the gate of the fe.t. so increasing its effective
resistance. This has the effect of increasing the
amount of negative feedback around IC1, which of
course reduces the gain of that amplifier, so counter-
acting the increase in sine wave output originally
noted. The actual level of this output is determined
by the particular values of -all the circuit elements
employed. The f.e.t. especially is liable to vary from
sample to sample and so VR2 is used to set the
output to the required level.

The variable resistor VR3 is adjusted to give
sufficient, and only just sufficient, positive feedback
for the circuit to oscillate reliably, and is set up
so that a constant output is obtained at all settings
of VRI, without distortion of the output waveform.
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A Fig. 1. Circuit of the simplified audjo signal generator.

Once set, the range of control of the negative feed-
back is sufficient to ensure stability.

Only a straightforward potential divider attenuator
is provided in this simpler oscillator, so that when
the output level is varied, so then is the output
impedance varied also. For very low levels of output
an external attenuator is best employed and this
should alse be done if the output impedance is
required to be kept constant for any reason. A
suitable 20dB 6000 attenuator is shown in Fig. 2.
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alignment are given again.

WFig. 2. Circuit of a 20dB 600 attenuator suitable for use with aimost
any signal generator.
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In other respects the smaller oscillator will be
found to be as effective as its larger companion,
as well as being a very portable source of audio
frequency signals.

CONSTRUCTION

The general method of construction is similar to
that used in the larger model of the generator
except that the die cast box now measures only
453 x 3% x 24in. The circuit board, Fig. 4, is attached
to the lid while the remainder of the components
are fitted in the box itself, Fig. 3.

TESTING

The setting up of the generator follows the same
procedure as described last month for the sine wave
part of the circuit. However the essentials of th

With construction complete, before plugging in the
ic, use a voltmeter to check that, at each of
the input pins of the holder, ie. pins 4 and 5,
there is half supply volts. These readings should
with two new batteries, be +9V or so, relative to
battery negative (chassis). Any large departure from
this value indicates the presence of a fault of some
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Fig. 3. The larger components are fitted in the die cast box, left, with the remaining components mounted on the lid, right.

The completed circuit board is mounted using a piece of thin foam

plastic as insulator.

Fig. 4. Reverse of the circuit board indicating breaks required in the
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kind; correction must be carried out before insertion
of the i.c.

Now fit IC1 and check its output potential at pin
10. It should lie close to +9V relative to chassis. If
all is well, VR3 can be adjusted for optimium per-
formance.

input 10K

= O

Fig. 5. A meter capable of giving a
clear indication of about T1001LA is
required in the test set-up.

To do this, the test set-up of Fig. 5 is required to
monitor the output of ICl. S1 is set to the middle
range and VR1 to mid travel. With VR3 in its ex-
treme anti-clockwise position, advance it slowly until
the meter starts to indicate. Further :advancement
will give a rising meter reading which will start to
level off as VR3 is rotated further; stop at this point.

Now swing VR1 over its total range whilst con-
tinuing to monitor IC1 output. The reading should
be constant, indicating a good setting of VR1 but if
the meter reading is not comnstant, slight re-adjust-
ment of VR3 is called for. The specification calls
~ for the output level to be within !2dB either way

which amounts to a total permitted variation in
meter reading of about 11% as VRI is swung from
one end to the other.

The actual level of the output signal depends on
the particular values of the components employed,
especially the specimen of f.e.t. used. Accordingly,
transfer the test set-up to the output terminals,
which should be loaded with 600Q. Set VR4 to maxi-
mum output and S2 to the 1V range; adjust VR2 for
a reading of 80pA indicating a level of 1V r.m.s.
With some specimens of the f.e.t. called for, it may
not be possible to obtain 1V r.m.s. in this way, in
which case a slight alteration in the value of R15
should enable the correct level to be arrived at.
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With IC1 functioning correctly, an oscilloscope can
be used, if available, to examine the output sine
wave. It should be excellent at all settings of the
controls.

Lack of output, or a large rise in output, at any
setting of VR1, other than that used when setting up
VR3 probably indicates a fault in the amplitude
stabilisation circuitry.

Calibration of the frequency scale can be done by

. comparison with an existing audio signal generator,

either by means of a Lissajou figure on an oscillo-
scope or by listening simultaneously to both
generators. It is possible to determine when both
signals are at the same frequency by this latter
means, especially if the operator has some musical
appreciation.

Audio signals of a very high degree of frequency
accuracy are available to everyone with a radio or
TV set.

ATTENUATORS

A glance inside the workroom of any enthusiastic
amateur constructor in the field of electronics will
reveal the presence of a number of items of test
equipment, the quantity and complexity of them
depending largely on the experience and depth of
knowledge of the owner.

Thus, from a multitange testmeter likely to be
found belonging to even the rawest beginner, we
move to the laboratory-like instrumenis of the
advanced constructor, probably including signal
generators, a valve voltmeter and perhaps an
oscilloscope, along with other items depending on
the owner’s special interests. However, how often do
we see a calibrated attenuator?

No professional laboratory would dream of being




without an accurate attenuator, so why is it that the
amateur constructor seems to think differently?

Is it a question of the lack of availability of com-
mercially manufactured units at reasonable prices,
coupled with the lack of information for home con-
struction? If the latter, this article seeks to put that
right, with an outline of the simple theory, how to
calculate component values, constructional details
of a 0-39dB attenuator, followed by an example of
its use in a typical audio measurement.

Spemﬁcat:on

Attenuation: 0 to 39dB in 168 steps. -

impedance: 6000,

Frequency Range: DC to at feast 80kHz.

tnput: from either 10kQ or 6000 source

Qutput: to either 5k or more or 60082 load. .

fnput level: at 6000 input; up to 86V rm.s. at all .

- setlings but greater ot low settings, e.g.

10V rm.8, at 6dB,

input level: at 10k inpul; up tu 38V rm,s, at a%i
gettings,

The die cast box carries all the components. The three switches
provide any attenuation beiween 0 and 39dB.

BASIC CIRCUITS

First, just what is an attenuator? In its simplest
form, it consists of just two resistances arranged as
in Fig. 1, so that:—

R
Ri+Ry

This very simple attenuator has the merit of
simplicity but the disadvantage that the impedance
seen by the signal source (to the left in Fig. 1) is
different from the impedance seen by the load (to
the right in Fig. 1). Accordingly, since the input
and output impedances of this attenuator are neces-
sarily different, accurate matching is impossible.
Moreover, as the ratio of V, to V; is altered, by
altering the values of R1 and R2, these input and
output impedances change, so further disturbing
matching.

A much better arrangement is that given in Fig. 2,
where the impedances seen at both the input and
output are equal, provided that the resistor values
are calculated according to the following equations:

N+1 N2—1
RI_RB’_'Z[N 1] andR2 !: N ]
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Fig. 1, top left, shows the simplest form of attenuator. Fig. 2, top right

the » pad provides a better match of impedances. Fig. 3, bottom left

is a T network while Fig. 4, bottom right, is the alternative bridged-T
nelwork,

where Z is the input and output impedance and N is
Vi/Vo.

Note that if the attenuation is quoted in dB (as is
usual) then D=201o0gN.

Such a network, or pad, is known as a 7 pad.

An alternative solution to the problem of provid-
ing a known loss at a fixed impedance is the T pad,
see Fig. 3. Here: —

N-1 2N
Ri=R3=Z N—l—l and Rp=2Z N1

Either a 7 or a T pad may be used in any particular
case; the choice of which to use would normally
depend on the values of resistance that had been
calculated, one pad perhaps having more suitable or
standard values than the other. Resistors of 5%
tolerance are usually adequate, any departure from
the calculated value then giving rise to no more than
a 5% mis-match, and only a very small attenuation
difference.

One other type of attenuator working between
constant impedances is the bridged-T, Fig. 4,

where : —
Z
Rl =R4=Z and R2=Z (N_]) and R3=N 1
R |
—— A A —
547
B
247 I
o AN } AW o
600 K) 600
O
+— 6000 6000 —+
3303 603 21456

Fig. 5. Switched attenuator for 3, 6 or 9dB. A practical circuit would
use preferred value resistors.

This type of pad can have some very incon-
veniently low values for R3 and very large values for
R2 when N is large, and uses one more resistor
compared to the 7 and T pads, but note that only
two of these resistors need to be altered to alter the
attenuation, which is sometimes an advantage, see
Fig. 5. Here, a choice of 3, 6 or 9dB is available,
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Fig. 6. Practical design for the attenuator illustrated, incorporating = and T pads.

using eight resistors and a switch of only two poles.

The practical design for an attenuator, presented
below, takes advantage of this simplification, com-
pared to the use of #+ and T pads, although this is
done only for the lower values of attenuation.
Resistor values called for in the larger attenuation
section would be rather larger, using a bridged-T,
and the stray capacities associated with such
resistors could tend to modify the response of the
attenuator at the higher frequencies. Accordingly,
7 and T pads are used, see Fig. 6.

The total attenuation available, at an impedance
of 600, is 39dB, made up as follows. The first pad is
a bridged-T, with a two pole rotary switch used to
select 2, 4, 6 or 8dB of attenuation. This is followed
by a 1dB 7 pad, either selected or by-passed by the
slide switch. Finally, there are three separate pads,
of 10, 20 and 30dB attenuation respectively, with a
second two pole rotary switch employed to bring in
one complete section at a time.

Note that while the 10 and 30dB pads are T
section, a 7 section is used for the 20dB pad. This
was done in the present design as the resistor values
calculated for a 20dB T pad turned out to lie exactly
mid-way between two preferred 5% values; to elimi-
nate any errors from the use of resistors either 5%
too high or 5% too low in value, a change to a =
section was made. As noted earlier, T and 7 sections
are interchangeable.

Two input circuits are provided, one connecting
directly to the pads for 600 inputs, the other being
used for signals fed from an impedance of 10k(}
e.g., the output of some signal generators. The simple
matching pad used to connect this high impedance
input to the 600Q attenuator presents an impedance of
10k} to the signal source and 600 to the pads which
follow. Of course, a loss occurs in this matching
process amounting to some 18dB. Because of the
change of impedance, this represents a reduction in
voltage by a factor of 17-4.

The output circuits are also duplicated, in that
one is arranged to have a dummy load connected, the
other having no such load provided.

CONSTRUCTION

The actual form of construction employed can
depend, to a large extent, on the availability of a
suitable housing for the attenuator, but in any event
it should be a metal box of some kind that can be
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Flg. 7. Component layout. All resistors are W 5%, S1 is 2-pole 5-way,
S2 is a 2-pole 2-way slide switch and S3 is 2-pole 4-way.

earthed, via the input and output jacks, for screening
purposes. The author’s prototype uses a robust die-
cast box, 43, X33 in. The layout of the front panel
and position of the four jacks (two for input and
two for output) is clear from the photographs and
drawings, Fig. 7.

With this external layout, the disposition of the
resistors in the interior, using the switch terminals
where possible, is fairly straightforward. A tagstrip
may be used, if found to be convenient, for mounting
some of the resistors.

As for the resistors themselves, the use of 1/8W
components of as tight a tolerance as practicable is
recommended. The author used 5% resistors, which
most likely gives rise to about 3% overall mis-match
and a very small attenuation error, say 4dB, so that
the use of, say, 2% tolerance resistors at greater
expense is hardly justified. As the specification
shows, using 1/8W resistors limits the maximum
input signal (at the 600 input) to 8-6V r.m.s. If the
constructor envisages that he will require to apply
a greater signal level, 14/W or 2W resistors can be
used, as appropriate.

Inputs and outputs to the attenuator are by
3+-5mm. jacks, with some use made of the contacts
which are opened by the insertion of the jack plug.
At the 6000 input this contact is arranged to remove
the 6200 resistor which forms part of the high
impedance matching network, for if this component

—continued on page 350 -



TRANSISTOR CIRCUITRY for Leginners

PART 3

E and O not E

Part 8 of this series was held over from the May
issue of PW, partly through illness which delayed
the contribution, and partly because perceptive
readers had jumped swiftly on cne or two errors, a
few omissions, and some arguable propositions. It
would be expedient, if shaming, to begin this article
with an attempt to put matters right.

Those readers who wrote, and are champing at
the bit for an answer, please read on. . . .

Mpr. Sharples, of Widnes, Lancs, hits upon one very
common cause of complaint. “Most books on elec-
tronics I have locked at”, he says, “contain mostly
mathematics, with very little explanation of the
operation of circuits.” He wants a recommendation
of specific books to meet his needs. Many other
readers voice this plea, but all give different out-
lines of their needs. There just are not enough
specific books on the market to satisfy such narrow
requirements. Authors set out, quite honestly, to
appeal to as wide a readership as they can, while
giving all the information they are able in the space
that is available. It is no easy task: believe me, I
speak with feeling. (Mr. Hellyer is the author of
“Tape Recorders” and “Radio Technician’s Bench
Manual”, published by Fountain Press, as well as
“Questions and Answers on Radio and Television”,
published by Butterworths, and “Tape Recorder
Servicing Manual”, now out of print, originally pub-
lished by Newnes.)

There have been a number of books published on
transistor circuitry, with hardly any mathematics,
but Mr. Sharples and others ask for “books on
electronic circuit design” and this cannot be done
without some recourse to arithmetic.

I will not deign to call it mathematics, for none
of the formulae used in this series of articles should
be beyond the resources of a twelve-year old; and in
all cases, we have “worked” the examples through,
leaving very little to be taken for granted.

But on one score, I agree wholeheartedly with
Mr. Sharples. There is very little “explanation of
circuits” in the literature available. Poor Michael
beat his brains out when preparing his piece on
bootstrapping, which will follow. Between us, we

HW.HELLYER & MICHAEL HOLLIER

combed the libraries of Bristol and could not find a
satisfactory explanation that tallied with our own
findings. So may I anticipate any challenge to our
text by asking critics to supply supporting chapter
and verse?

Input resistance

Next we come to the redoubtable Mr. Skidmore,
of Gatley, Cheshire, and, to some extent on the same
subject, Mr. Fletcher of Kingston, Surrey. Both find

" faults with Part 6, which appeared in the March 1972

issue of PW.

Factually, both are right in challenging Fig. 31.
In the preparation for publication, the caption for
this diagram, and the designation of the X axis,
became mixed with another drawing. This unpardon-
able crime, more easily understood if you look at
Pax’s cartoon at the foot of Page 70, May issue,
should be corrected as follows: —

X axis of Fig. 31 should be h;, and not Hgg.
Caption should read “Typical variation of small
signal forward current ratio with collector current”.

We should also point out that we are interested in
the curve for a BC109 at a VCE of 5V. In the

~+7-7v _ Raec

VW—+9Y
L
3M
-+
0-022uF §
<
Input §-19M
On

Fig. 45. Reproduction of Fig. 30, p.1008 of March PW, showing a
Darlington pair, as previously described, with special attention in the
text to the effect of the 68kQ) emitter resistor of the first transistor.
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diagrams of the last part and in subsequent dia-
grams, we hope to avoid this misunderstanding by
omitting extraneous detail, concentrating only on the
basic information we want to impart.

However, one message we tried to impart, and
signally failed to do, it seems, is on the subject of
input resistance. Referring back to page 1009 of the
March issue, we should point out that all the cal-
culations deliberately ignored the effect of Rel. In
Fig. 30, this emitter resistor is 68k, and both our
aforementioned correspondents take us to task for
not including it in our calculations. We have said
that providing Rel is many times larger than Re2,
its shunting effect on the input of Tr2 will be neg-
ligible, but that is not good enough for Messrs
Fletcher and Skidmore. They have done us the
honour of digging more deeply into the subject,
bless them! -

Quotation

A clearer idea of the objections raised by our two
perspicacious readers may be gained if I quote them
verbatim, and then leave Michael to provide his
personal answer. (That’s one way of getting your-
self off the hook! Ed.)

Quoting Mr. Fletcher: . .. the resistance seen at
the emitter of Trl is 68kQ in parallel with the resis-
tance looking into the base of Tr2. This latter is
current gain of Tr2 times Tr2’s emitter load resistor,
i.e., 440X 2-7kQ or 1-2MQ approximately.

It is clear therefore that the 68k(} is the govern-
ing factor as regards the input resistance of Trl.
Its current gain being 240, this gives us a value of
16-8MQ, quite different to the 285MQ quoted but
still unimportant compared to the lower value of
the two base-biasing resistors in parallel.”

Now let’s go on to Mr. Skidmore, who is a little
more hard-hitting.

He says “Ru=hre(;)X hie(y XRE(2) is quite satis-
factory when applied to the circuit of Fig. 26 where
the two transistors can be imagined as a single
transistor with a high current gain . . . but the
author has applied this formula to the circuit of
Fig. 30 and has completely ignored the effects of
the 68kQ resistor Rel.” This emitter resistor cannot
be ignored, he asserts, because it changes the circuit
to two emitter followers in cascade.

“All the transistor books I have read give the
input resistance of an emitter follower as approxi-
mately equal to the emitfer load times the current
gain, where the emitter load is equal to the combi-
nation of the emitter resistors plus any external load
added to it.”

Mr. Skidmore’s meaning is clear, if his language
is falling short of the scientifically precise. Perhaps
he should have a go at the 1972 Cup (see Editorial
in the May issue of PW). But his figures clash with
Mr. Fletcher’s. If hreqpy is 240; hgeyy 440; Rei, 68kQ
and Re 2-7kQ, he says, then Rin¢j)=hte) XReq)=
240 X 68k =16-3MAQ.

He calculates the input impedance at 1-54MQ
which is ultimately not far short of our calculated
and measured result. I think it should be remem-
bered that we are trying to be practical (that’s what
it says on the cover). We build and measure, after
initial calculations. Quite often, as we have already
demonstrated, the empirical method gives surprising
results: obviously some factor has been omitted
from the calculation. So was Rel left out?—Ilet’s see.
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Michael answers: We must take things step by
step in arriving at these input resistances of direct
coupled transistors. First, we ignore Rel for the
reasons already given, so Rin=hre(;) X hse(z) X RE2,
240 X 440 X 2,700, which.is 285-12MQ.

It is then shunted by the input base bias network
R1 and R2, giving the siage input resistance as:—

1 1 1 1

Rn R RTR,
= e e o~ 1-6MQ ‘
T I9MG T IMQ | 285Ma 4pprox.

A more accurate calculation for Ryy would take
into account REI1, previously ignored, giving a
marked difference in the calculation of Rin.

Remember that the input resistance R, is mainly
controlled by R1 and R2 in parallel. This has already
been used as a main argument by our readers, so

* let’s go on from there.

Tr1

Tr2
(2)
Rjn (2
Ra1 '|n
68ek 119M 5572‘(

Fig. 46. Input resistances separately calculated for each section of a
combined stage. This is not really a true picture, see text.

The input resistance to the second transistor, Rin(y)
is hre(s) X Re(y) approximately, which works out to
1-19MQ approximately. Fig. 46 sets out what we have
already learned in the preceding paragraphs. But in
interpreting this we should hark back to John
Donne’s reminder, “No man is an island”. Para-
phrasing, no transistor is a self-contained entity
when in a circuit.

In Fig. 46, Riy(y) is shunting the first transistor
emitter resistance, the bone of contention, that 68kQ
component. Now, 1-19MQ is large, so large compared
with 68kQ that the effective emitter resistance is
only very little below the nominal 68k{), certainly
with component tolerances and transistor spreads.

But let’s look at Riny), using our nominal figure.

Rin(1) =240 X 68k =16-3MEQ

This is a far different figure from 285MQ, granted,
but take another look at the Stage Resistance, which
is what we want to know, practically. Let’s insert
our new figure of 16-3M@ in this formula. We now
get: —

' T 1 1 1
Rin Rl + R2 + R,
S SRS B
T 3.9MO T 3MQ T 16-3MQ
As we can see, not such a different value from the
original 1-6MQ.

We have to thank our correspendents for making
us add to our explanation of Input Resistance and
hope other readers will bear with us when we appear
to be labouring a minor point. It can be important in
practice. :

= 1:53MQ
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the press of a button. You might even pick up a
world scoop on this world-wide receiver! As wellas
all the usual BBC Programmes you can pick up
Local Radio Statimns (including new stations yet to
be mtroduced), *%op Pirates. * Aircrait (control ta
pilot—pilot to w-mitrol). *Shipping. *Taxis. *RAC.
*AA. *Fire and Ambulances; *Conlinental anid
100s more too numerous to list. from Australia.
Africa, America, 1ndia, Europe. Yow'll get hour
after hour of enjoyable listening on this superb
receiver 24 hours a day-—7 days a week. A complete
hobby in itself. Enjoy the exciting cross-talk between
control towers and airline pilots—-listen to the
progress of an ambulance on its way to an accident-—
hear the deep-cea trawler captain’s ship-to-ship
and ship-to-shore conversations. PLUS many more
exciting and absorbing Public Service Band transmis-
sions we are not allowed to mention. This set has been
manufactured by one of the most advanced companies
in radio and electronic communications and carries
their FULL WRITTEN GUARANTEE. Attractively
finished in Leatherette and stainless steel to add
quality and distinetion to any living-room. Completely portable using standard batteries
(obtainable anywhere)—or can be plugged dircctly into mains, 14 Transistors, 9 diodes,
1 thermistor, internal ferrite rod antenna and external Telescopic Antenna. Tone, volume
and tuning controls. Very latest keyboard push-button waveband selecior. Dial light (enabling
use in darkness). Special WORLD-WIDE DIAL and WORLD MAP enables you to tell the
cotrect time in any country of the world (essential for world listening). Hi-fidelity ear-
phone automatically cuts out main speaker when 1n nse. Freqs.: Long Wave 150-350 Kes.
Medium 535-1605 Kes. Marine 1-6-4-5 Mcs. Short Wave 4:12 Mes. Short Wave 12:24 Mes.
FM/VHF 88-108 Mcs. AIRCRAFT 108-135 Mcs. PUBLIC SERVICE BANDS 135-174 Mes.

CASH

A% £29-50

+ 50p p. & p. or sent for £7+50

deposit and 50p. p & p and 6

monthly payments of £4-40
{Total £33-90)

NOTE.—The Ministry of Posts & Telecommunications state a Licence
(not generaily available to the public) is required for the reception of
transmissions by Fire Brigade, Aircraft, Shipping, etc., but there is no
licence needed to buy.

FREE Brochure of unusual frequency rodios on request, send 3p stomp

SGIENTIFIC AND TECHNICGAL
(PW8) 507-511 LONDON ROAD, WESTCLIFF, ESSEX
T e e e N A

Trainfor
television

Course commences 6th September, 1972

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians' Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent in Mathematics
and English.

—
I
I
I
I

Please send free prospectus to:

Name

I Address

THE PEMBRIDGE COLLEGE OF ELECTRONICS
(Dept. PW11) 34a Hereford Rd., London W2 5AJJ

May we draw
your attenjian

it's late at night but that doesn’'t stop our young electronics
enthusiast from ordering some components. He just dialled
01-648 8422 and telephoned his requirements, knowing that our
Answering Machine will store his message ready for us to deal
with next morning. As a member of our Credit Account Service

Please write in block capitals

POST THIS ] 1RH
GOUPON Name o oo o l
with your e T
cheque or Address ST I
postal order } ,' ,

for 70p | — - S
b~ HOME RADIO (COMPONENTS) LTD., Dept. PW l

234-240 London Road, Mitcham, Surrey CR4 3HD. ‘

)

SXX__—/simplest way

HOMVIE RADI

240 London Road, Mitcham. CR4 3HD Tel  01-648 8422

of ordering goods

from
(COMPONENTS)
LIMITED

he is well aware of the advantages it brings him. He has, for in-
stance, a free supply of our pre-paid envelopes and order forms,
for use when it suits him better to write his requirements rather
than phone them. This alone saves him quite a bit. Not to mention
his time spent in buying stamps and envelopes!

We have over 300 customers in our Credit Account Service, some
sending us several orders a week, others just a few a year; but
they all appreciate the fact that after being in the service for 12
months we send them up-dated Catalogues and Price Lists free
of charge.

Now—if you have not already got a copy of our Components Cata-
logue send the coupon with a cheque or P.OQ. for 70 pence. More
than 8,000 items clearly listed, over 1,500 of them illustrated. More-
over, with the catalogue you get 10 vouchers each worth 5p when
used as instructed.

if you call at our shop (open 9 to 5.30 Monday to Saturday, except
Wednesday 9 to 1) you can buy the catalogue for 50 pence, thus
saving the 20p packing and postage. Details and entry forms for
our Credit Account Service are included in each catalogue. Send
today.

The price of 70p applies only to catalogues purchased
by customers in the UK and to BFPO addresses.
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One red-faced -author wishes to apologise for a slip
of the typewriter: in the April issue, talking about
the “practice” of using transistor circuits, allow-
ing for gain spreads, etc, I said (and underlined,
Heaven help me!) “Stage input resistance is pri-
marily controlled by the base bias transistors,” and,
of course, I should have said resistors.

Again, in the final paragraph of this contribu-
tion, headed “Normalising”, it would have been more
explicit to say: ‘“For example, our Iy is 1mA, which
gives us around 0-24V, so we multiply the quoted
minimum hpg at 100mA Ic, 20,000 by 0-24, getting
4,800. The last sentence of this article should then
be ignored.

Biasing

In our previous circuits, we have relied upon the
potential divider method of biasing, i.e., R1 and R2
in Fig. 45, and the effect of the emitter resistor has,
rightly been pointed out to us. We now come to the
next step in circuit design, taking account of this
component as the prime biasing factor——which may
now explain why we were rather reticent about its
effect before.

If we have a single transistor, as in Fig. 47, taking
a silicon type, for ease of calculation, and we require
this to have the collector current of ImA. If, also,
we want the collector to emitter voltage to be around
half the supply (see previous articles for the reasons
underlying these choices), we can anticipate the
maximum voltage swing at the output, all being well.

Beginning with the collector resistor, R, let’s
calculate:

All right, you don’t have one of those in your
spares box—but just stick with us a moment, while
we continue to calculate, using ‘“ideal” rather than
practical values. (I remember an old steam radio
engineer who used to say “stick a point ome in”
whenever a capacitor, sorry, condenser to him, had
gone. Surprising how often it was successful.)

Let’s typify the circuit by saying the hi is around
6kQ and the hgg is between a minimum of 200 and
maximum of 800, typically 400. Take it from there. ..

Let us now use just one resistor to bias the base,
as in Fig. 48. Regard the base-emitter junction as a
conducting diode: right then, the base-to-emitter
voltage will be around 600mV for our silicon semi-
conductor. Taking this away from the supply voltage,
we get

VRy= Voo — Vg = 12 — 0-6 = 11-4V.

Calculating the current which will flow through
Ry, which is, of course, the base current of the tran-
sistor, In, we take into account the d.c. current gain
which will give us the required collector current.
Hence our previcus insistence on those graphs. It is
no use sticking in something similar and hoping it
will work: the right way is to check your curves
and do these simple calculations. Or ask your twelve-
year old nipper to do them for you!

We know that the base current is multiplied by
the d.c. current gain—yes we do, for we spent some
time previously, explaining why!—and this gives us
a certain collector current.

To write this in basic mathematics, Io=Iy Xhgg.
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If we juggle this formula, we can see that the base
current required to attain a given collector current
with a known d.c. current gain will be

I
I = —S
, .Y T heg
If we take a typical example, our figure of 400 for

ImA
hpg, then Iy becomes %0— or 2-5uA.

Simple Ohms Law can now-be called into play.
VRp 11-4
IRy, 2-5 x 106

If we fitted a resistor of this value (if we could
find one, that is), plus the input and output coupling
capacitors, we could get a working circuit with an
input impedance of around 6kQ, and we could expect
the output impedance to be similar.

In practical terms, a 6kQ input impedance is low.
Remember what we have said before: low to high
is the golden rule for matching. In this case, we
could increase the input resistance by inserting an
unbypassed emitter resistor. Easy, you say, but there
is always a snag, that’s Henry’s First Law. The snag
is that inserting this resistor immediately affects the
biasing, and we are back where we began.

Ry = = 4,560,000, i.e. 4-56MQ.

hee Spreads

There is an even more subtle pitfall, and this could
be called differences in d.c. current gain. There can
be variations of as much as 4:1 in hpg in any given
batch of transistors. So instead of being able to
expect a collector voltage swing of between the Voo
and the ‘“zero” line with a collector voltage of 6 volts,
in the case given, we must allow for hyz spreads
between 200 and 800. Let’s take a look at what this
means, practically.

First, the base current is fixed, so the voltage drop
across that base resistor will be 11-4 volts in the
little circuit of Fig. 48. As the resistor does not
change its value we can expect the current through
it to be 2-51A.

12V Ve

VR Re
; ov Ry 6k
ol "
VCE
Vpe 0-6V

Fig. 47, lefi. Biasing, the first steps: determining collector voltage.

Fig. 48, centre, the effect of the base bias resistor. Fig. 49, right,

returning the “upper" end of Ry to the collector considerably alters
conditions.

Let’s begin with the minimum hgp; of 200. The
collector current will be:

Ic = Ib X hFE = 25}LA X 200 = SOOIJ-A

In other words, half the calculated I.. And even
worse, in these circumstances, the voltage across the
collector resistor will be I,XR,, or 3V which makes
the collector voltage 12—3=9V.

The serious effect of this is that instead of our
collector having a swing of almost plus and minus
6 volts we are now limited to a nominal 3 volts plus
and 9 volts minus. Lop-sided waveforms are



anathema’ to good amplifiers, so we would have to
waste a lot of potential capability by limiting the
swing to +3V to allow for the hgg spread.

If you would care to pursue the same argument,
vou will find that an hpg of 800 would give a collector
current of 2mA and a collector voltage of, believe it
or not, zero volts, or very nearly.

The solution? In this type of circuit we would use
selected transistors. Even gain grouped, types have
spreads of 2:1 or so, and an alternative way of en-
suring precision is to employ selected resistors for
the base bias, or, better still, have a preset resistor.

In practice, what’s to be done? We have already
seen that resistor choice is precise, and transistor
selection can be, to say the least a chancy business.
Yet we find this type of circuit in use throughout
commercial gear. So where do we, as constructors,
take our guideline?

We, that is, Mike and I, suggest you always take
the mazimum hgy into account. We do not want to
end up with zero collector voltage, so if we design
the circuit around maximum d.c. current gain, this
eventuality, at least, can be avoided. But we must
always remember that the reliability of this type of
circuit depends on the peak-to-peak signal swing
being smaller than the maximum spreads likely to
be obtained in transistors of similar design, and, oh
boy; do these vary!

Another biasing method

Let us now get on to another type of biasing. A
subtle difference, with the base bias resistor taken
to the collector instead of the supply line, Fig. 49.

Consider the case of a transistor with a high
hpy fitted into this circuit. As we have seen, this
would cause the collector voltage to be less. The
base current is controlled by Ry, as has already been
noted, but it is also controlled by the voltage “feed-
ing it”, so to speak, at its upper end.

So, if the collector voltage is lower than normal,
then the current feed, via Ry to the base will be
less, and let us not forget that we are dealing with a
current-sensitive device. Reduction of base current
will cause reduction of the collector current, so
there will be less voltage drop across the collector
resistor and the collector voltage will go up.

From this, we can see that taking the base bias

resistor to the collector instead of the supply makes -

the simple circuit more tolerant of transistor

variations.

The signal source

It has already been stated that we cannot regard
a transistor circuit in its isolated state. What came
before and what comes after is relevant to its opera-
tion. Take Fig. 50a as an example. '

Here, we have a signal source, with, presumably,
a definable resistance. The a.c. signal at the collector
of the transistor is phase reversed with respect to the
base. As Ry is connected from collector to base, some
negative feedback will take place. The amount of
negative feedback depends on the ratio of Ry to the
resistance of the signal source.

Let’s take the source resistance of the previous
stage to be 1kQ. In our diagram, this is shown in
series with a hypothetical generator, a convenient
way of indicating a signal source. If Ry is 100kQ and
the source 1kQ, then 1/100th of the signal source is
being fed back to the base.

oV

Fig. 50a, left, shows why the input resistance must be accounted for.

Here the source is shown as a voltage generator with its resistance

in series. Fig. 50b, right, shows how by “splitting” Ry and decoupling
the junction point, we can modify the feedback.

We can modify the amount of feedback by effec-
tively splitting the feedback resistor, as in Fig 50b.
But note that the junction of the two resistors is
decoupled to the zero volts line. This is to ensure that
although for d.c. purposes, Ry, consists of Ry and Rygz,
for a.c. purposes, it is merely Rp, because the
“bottom” end of C is effectively taken to V.. via the
power supply. The nearer C is to the collector, the
more it shunts R. and reduces the a.c. gain of the
stage.

Substitutes

In the May issue of PW there was some excellent
semiconductor guidance, both in Mr. Longland’s use-
ful supplement and in the article (The Texan Stereo
Amplifier) by Richard Mann. But the sort of thing
you will not always see in these articles and supple-
ments, and which is daily hammered home to those
of us in the service industry, is that substitutes are
not always what they seem-—despite published
specifications.

In circuits of the type of our Fig. 48, some substi-
tutes may not work at all, even those of the same
type number. Not all makers indicate gain groups
satisfactorily.

Summing bias

We have looked at the two-resistor method of base
biasing in previous articles; have considered the
effect of the emitter resistor, and in this article we
have noted two distinct methods of base bias with
a single resistor to the collector, or the supply line.
All are common practical methods, and to sum them
up, we show-a direct comparison, with parameter
variations, in Fig. 51.

For this purpose, we are again indebted to Mullard
Ltd. You know, if they didn’t exist, they would have
had to be invented! This figure is a direct crib
from Chapter 3 of the Mullard Transistor Handbook.
The only change we have to note is their use of Vj
instead of our V.. The table shows the effect on
emitter current when hgg, Vay or Vg is varied. We
can see that in the potential divider type of circuit,
the spreads in hyy have little effect on the emitter
current. But an emitter voltage of 3V or more is
needed if current variations are to be small when
the supply voltage changes.

Thus, it can be seen that variation of the base-to-
emitter voltage causes only a very small percentage
change in the emitter current. So we can regard Vyg
variations as of negligible consequence.

Variations of hgpg, however, depend on the eircuit
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arrangemeni. They are greater with the “direct”
arrangement of Ry to Vy.

In all cases, the really drastic operational change
is caused by a variation in supply voltage. Change
in Vy has a marked change effect on emitter current.
This underlines more than ever the need for a stable
power supply. Both Mike and I feel so strongly about
this, having had so much bother with amplifiers and
other pieces of transistorised equipment, that we
intend to deal with stabilised power supplies, to build
and describe one for general use, as soon as a pretty
busy life will allow us.

_ + + +

Parameter

variation Ig variation
beg 509 | +1, —1-6% +23, —35% +49%
Vg £7% +1-7% +0-95%  +0-86%
Vg —50% —62% —55% —569%

Fig. 51. Comparison of biasing arrangements, showing the effect of

spreads of emitter current that can result from changes in hge and

Ve for alternative supply voltages. Nominal values of parameters are :
Vs = 7V, Vae = 0-7V, hre = 100, Ig = 1mA (approx.).

For now, bear with us, again having spent our
allotted space in theoretical discussion. Next month,
constructors can get their teeth into a useful
project again.

TO BE CONTINUED

MAXWELL

by G8DSH

“Pll bet he hasn’t the nerve to make a monkey
out of me”!
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Car Radio Installation — continued from page 314

value capacitor say around 50pF, in series with the
aerial. This should be done inside the receiver,
hence it should be in series with the aerial socket,
so that it will be fully screened. The reason for this
is that we are putting two capacitances in series,
the capacitor, and that of the aerial and its feeder.
Capacitances in series are always less in value than
either one, hence the capacitance seen by the
receiver aerial circuits is less than that of the aerial.
There will be slight attenuation resulting from the
reactance of the capacitor, but this will be little
compared with the extra gain resulting from proper
alignment of the aerial circuits.

An aerial trimmer should come to a definite peak,
if it doesn’t, it shows that alignment is not at its
optimum and most likely too much capacitance is
the cause. The series capacitor is always worth a try.

Finally in the matter of fitting the aerial, it is a
good practice to make a small indentation with a
centre-punch at the point of the body where you are
going to drill. If this is not done, the drill may
wander, or worse still slip and make a nasty scratch
on the paintwork.

Power supplies

The power supply is the next step. It is essential
first to ascertain the polarity of the car and that of
the radio. Many radios are easily converted from
one polarity to the other by means of a plug and
socket or similar switching device, others can be
converted by internal wiring changes described in
the maker’s service manual, while yet others are
non-convertible. ,

Having made sure of the correct polarity, next
comes the connecting up. Each radio has a power
lead connected to it which incorporates a series fuse-
carrier. This too should be checked to see if the
fuse is present and of the correct value.

There is usually a large grommet in the bulkhead
through which various cables pass. The power lead
can pass through this, retaining the fuse-carrier on
the inside of the car. The lead is brought to the
fuse and distribution-box which will usually be found
on the bulkhead in the engine compartment. There
are generally two fuses for auxiliary equipment, one
which is live when the ignition is switched on, and
the other which is live all the time. As the radio
will no doubt be required when the car is stationary,
the one that is permanently on is the one to connect
in to. The car handbook will identify which is which,
but if a manual is not available, use a meter to
discover which is still alive with the ignition
switched off.

Interference

The radio should now work, and the aerial
trimmer can be adjusted as before described, then
the radio screwed into place. However, the instal-
lation is not yet finished, steps must be taken to
suppress interference. Actually, the principal diffi-
culties in achieving a satisfactory installation arise
from suppressing interference. There seems to be a
certain element of chance involved in this, some
cars are quite docile and give no trouble at all,
while others seems to be ‘rogue’ models producing
several different types of interference that prove
difficult to eradicate.

TO BE CONTINUED
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BAL0Z 30p|BYZ12 80p | TIS43  40p £1-00 74141 BCD-Decimal decoder/Nixle driver .. .. $1-00 95p 90p 80p 70p 500 + 6p
BAll10 25p|BYZ13 ®5p | TIN50 12p|2N3614 56p 74145 BCD-Decimal decoder (1- 4-line) TTL O/P .. 81-50 #£1-40 2£-30 <£1-10 £1-00 1000 + 5p
BAlls 7p|Bzy7ss1-00] T1851 10p|2N3702 10p 74150 16-bit data selector/multiplexer .. . £3-85 £3-20 £2-.95 £2-15 £2-05
BAX1S bp|GET102 85p] T1852 10p| 2n3703 10p 75151 8-bit data relector/multiplexer 2110 96p 90p 80p 70p 2N3055 Fairchild
BAX16 7p| GET103 25p | TIS60 18p|2Ns7e4 1p | 74153 Dual 4-lne to 1-line data selector muluplexer £1.85 £1-27 £1.20 £1-16 £1-10 75
BAY31 7p|GET111 45p | TIS61 20p [ 2N3705 10p 74154 16-bit decoder/demultiplexer .. .. £2-00 £1-76 2£1-55 £1-30 21-05 L4
BAY38 1Bp| GET113 95p | TIS62 25p | 2N3707 19p 74165 Dual 2-line to 4-line decoder[demultiplexer .. $1-55 £1-47 £1-35 £1-10 £1-06 25 + 65p
BC107 10p} GET114 20p | V4054 25p | 2N3708 10p 74156 Dual 2-line to 4-line decoder/demultiplexer .. #1-65 £1-47 £1-35 #$1-10 81-05 100 + 50p
BC108 10p | GET115 50p | VR525 85p | 2N3714 74190 Sync decade up-down counter, 1-line mode .. 81-85 £1-85 21-75 £1-60 £1-50 500 + 40p
BC109 10p | GET116 55p | wol  30p 5200 § 74101 Bync 4-bit up-down counter, I-ine mode .. £1-95 21-85 £1.75 £1-80 £1-50 1000 + 35p
BC109C 12p { GETS80 45p | w06  45p | aN3715 74192 Bync decade up-down counter, 2-line mode .. #2-00 £1-90 £1-80 £1.65 £1-55
BC113  10p | GET8S2 80p | 2TX 107 15p 20.20 74193 Rync 4-bit up-down counter, 2-line mode .. #2-00 £1-90 £1-80 £1.60 £1-40 BYZI3Mullard 25
BCl114 20p{ GEX6é6 ZTX108 12p | 2N3716 74198 Asynchronous presettable decade counter .. £1-50. £1-40 £1-80 £1-1¢ £1-00 ar ]
BC115 20p] " g1-50 } ZTX 100 15p £9-85 74197 Asynchronous presettable 4-bit binary counter £1-50 £1-40 £1-30 £1-10 £1.00 25 + 20p
BC116 20p | GM3784 bbp ZTX300 12p | ews771 Complete data on the above in booklet 20 pages, Ref. 29, issue 2 at 18D post paid. 100 + 17p
BC116A 86p | MAT101 28p | ZTX 301 15p £2-00 Texas I.C. Handbook. Complete information on 100 types. 40p. Post 10p. 500 + 15p
BC117 '20p { MAT121 25p { ZT X302 20p | 2N3772 Integrated circuit sockets 14 pin D.I.L. 25p; 16 pin D.L.L. 30p. 000 + 12p
BC118 20p MC724P 60p | ZT X303 20p £2-05 | e————
BC119 80p | MJ420 80p | ZTX304 25p | 2N3773 INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BC134 20p | MJ421 80p | 2TX500 15p £2-35 CIRCUITS CIRCUIT 3 Watt Amplifier X ] . 25 + 8§
BC135 15p | Maaso1 ZTX501 15p | 2N3781 MFC4000P 55p N SEL408D Stud with accessories 100 1 70
BCI36 20p £1-10 | ZTX 502 20p ga75 | MFC4010P 60y B Complote with 8~page P.I. Current 1-11 500 + &b
BC137 20p | MI2901 ZTX503 17p | 2N3819 85p 1c12 £2:50 B booklet, circuits Type volts 1000 4 55
BC138 20p £1-50 | ZTX604 40p | 2N3820 56p | PA246 $1-50 | ang data . SC35A 100 3 amps 80p L2
BO147 12p | MIE340 50p | 2TX531 26p | 2N3823 50p TAD100 £1-50 5 8C35B 200 3amps 85p
BC148 10p | MJES70 20p | IN914  7p | 2N3824 85p TADI110 £1.50 *IVea, SC35D 400 3amps 00p [| 0C28 Mullard 60p
BC149 12p| MJE371 80p | IN918 10p | 2N3903 20p MC724P Sop - SC40A 100 6 amps  90p 25 + 55p
BC153 20p | MJE520 75p | IN4148  7p | 2N39C6 25p 702C (TOb) 75p ZENER DIODES & 100 + 504
BC154 20p | 3JE521 70p |1844  7p|2Nd0s8 12p f§ * 709C (TOB) 46p 1- 25 100 500 1000 | SC40B 200 6 amps £1.05 500 + 45p
BC167 15p | MIE2955 18921  7p|2N4061 12p 709C (D.1.L.) 46p 24 + + + + §C40D 400 6 amps £1-00 1000 + 4°=
chgc %%p 5 £1-10 | 18922 BSp 2§4062 gp ;ﬁgggg; £18-80 400anléwss SC45A 100 10 amps £1-05
BC169 p | MIE3055 | 2G301 25p|2N4ess 12p ! ] i
BC177  20p 751 | 26302 aog aN4260 12p | MCl3osp £2-00 series® 1% Wp 8p 7o 6p 53?,‘; 2'33 }3 8,':1): :1.21: 2N3819 Texas 35p
BC178 20p | MPSA0625p | 2G303  85p | 2N4871 35p MC1304P £2-25 13 watt 2 amp 3 25 + 30p
BC179 20p | MPSA56 20p | 2N404 20p | 2N5457 30p 81403D £1-50 ZL series  25p 28p 20p 17p 15p BC50 A 100 15 amps £1°35 100 + 25p
BC182L 10p | MPBA7015p { 2N698 16p | 2N5458 35p 741C(DILy 75p B 3watt 8C50B 200 15 amps £1-45 500 + 20p
Bglgsn igp gnsgog 5gp 2N697 %51! 2N5459 40p g;gggg; :gg marz“senes 80p 27p 25p 22p 20p SC50D 400 15 amps £1-75 1000 + 17p
BC184L 12p | MPSUE6 & 2N698 40260 wid - o
BC212L 12p | NKT214 20; 2N708 13; 40360 433 TOSHIBA 28 series  +40p 87p 85p 30p 25p Sgigﬁ ng,’ 13 amp: :ii: BCI08 and 9
BC213L 12p | NKT216 85p | 2N7064 12p | 40361  40p 20 watbamp.,  £4-47 § Alltypesare59. Wire Ended 4 these - B an
BC214L 16p | NXT403 75p | 2N708 15p | 40362 50p § TOSHIBA Stud. in voltages 3:3-100 volt in all [f SC50E 500 15 amps £1-95 All Makes 10p
BCY30 85p NKT404 550 | 2N930  20p { 40430 £1-00 Pre amg’ £1-50 standard values. *3:3-33 volt. DIAC 8D2 250 l%g + gp
BCY31 40p 250 | ONOBT  40p | 40543  86p fo0 1 P
BCY32 60p 0510 25p | 2N1131 25p | 40594 £1- o8 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 + e
BCY33 30p|0A47 10p|2N1132 25p| 40595 £1-05 1 AMP MINIATURE PLASTIC WIRE ENDED J Miniature Potted Silicon 1" x 1" X f" P
BCY34 35p| 0A70 10p | 2N1302 18]! 40636 21-10 Type PIV 1-49 504 1004 50041000+ Cur-
BCY38 45p§ 0A79 10p IN4001 8p 5p 4§ 4p 8ip Type P.L.V.rtent 1-12 Type P.LV. rent 1-11 @ ADI61 ADI162 35p
BCY39 OASL 8p Eull transistor INio2 100 7 6p bp 4ip 4p Q1002 100 2 55p 4004 400 4a  7bp eac

£1:00| 0A%0  8p list available— IN4003 200 8p 7p 6p 5p 4ip J2002 200 2a 65p 6004 600 4a  80p 25 + 32
BCY40 50ploasy 7 LAY & IN4004 400 8p 7p 6p S5p 4ip J4002 400 2a 75p 1006 100 6a  70p 100 1 285
BCY70 15p|0AS5  7p send for your 1N4005 600 10p 9p Sp 7o 6p Q6002 600 2 80p 2006 200 6a 75p 500 + 258
BCY71 20p|oa200 7p| free copy today! IN4006 800 12p 10p 90 S8p 7p Q1004 100 4a 65p 4006 400 6a £1-00 1000 + 22
BCY72 15p) 0A202 10p IN4007 1000 15p 12p 10p p 8p 2004 200 4a 70p 6006 600 6a 2£1-10

OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new lypes arriving daily
ADDITIONAL DISCOUNTS —10% 124: 15% 254 : 20% 100+ — DELIVERY IS FROM STOCK
HEN RY' SEMI-CONDUCTOR DEPARTMENT | NeW ST NEW pRicEs | DISCOUNTS | We respactiully ask

303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9 | LIST 1500 + 15% 25+ TYPE. | minimum £1.00 per
SEND FOR YOUR FREE 20°, order.it helpsto plan aheat

 RADIO LTD. CALLERS 356 EDGWARE ROAD W2. | coy tonay... Poéf:ggﬁzumno:ns & saves postage as well.

1971 TRANSISTOR 10%, 124 }ANV ONE | customers to include
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MULLARD UNILEX

EP2000 Amp £2-40. EP9001 Pre-amp £2-60.
EP2002 Power Unit £3-80. Control Unit £2-30.
Urilex Booklet £0°25.

SINCLAIR SUPER IC12

Complete with free printed circuit board and
44 page Instruction book.

1C12 KITS

POWER Components for a 28V 05 Amp

UNIT power unit fdeal for all versions
:ﬁgz Also suitable Sinclair PZ5

LOUD Specially chosen for the IC12,
SPEAKER |5 8 ohm £0-90. 5” x 8” 8 ohm £1-35.
10" x 8”7 15 ohm *£2:00.

BASIC Contains components for the P.C,
KT board and volume and simple tone
controls. Mono version £1-10.
2;9;:0 model with balance controf

DELUXE JContalns components for P.C. board
KT and velume and full treble and bass

. controis. Should be used with one
of preamps below. Mono unit £1:30.
ge_;eo model with balance control

PREAMP ]Type 1 for magnetic pickups. mics

KIT and tuners, with 3 position equaliza-

tion switch. Mono modal £1-20.

Stereo £2-20. Type 2 for ceramic or

g;ystal pickups. Mono 48p. Stereo
p.

S-.-DECS AND T-DECS
The brgadbonrds for the transistor age.
£140
T-DECS
£2:80

All orders from this section are post free and
are sublect to a 109 discount If over £5-00 and
15% If over £15-00. Official credit orders from

SINCLAIR PROJECT 60
730 £3-60
750 £4-25
PZ5 *£3-10
PZ6 *£6-20
PZ3 *£6-40
Q16 *£6-65
AFU £4-40

Stereo 60 Preamp/Control Unit og
Project 60 kit (see beiow) 0a 0o
Stereo 60/2 Z30/PZ5 Ro op a0
***¥Ahove package deal if soid with
Project 60 kit and one other unit
e.g. AFU, tuner or Q16 speaker . *E£14-80
Stereo 60/2 Z30/PZ8 o

*£15:30

oo a0 *£47-60
+++*Simllar special deal for above *£47-10
Stereo 60/2 Z50/PZ8 *£19:25

Transformer for PZ8 (42V 2Amps) .. *£2:45
Project @05 .. .. .. .. .. *£18:80
Project 60 FM tuner oo ao .. *£16-80

PROJECT 60 KIT

Our ext tar kit the extra
capacitors, DIN plugs and sockets, cables and
fuse holder needad to complete Project60 at the
attractive price of £2-50.

SWANLEY ELECTRONICS

32 Goldsel Rd., Swanley, Kent.

Mall order only. Postage 37p per order on orders
containing one or more items with prices marked
with an*. Postage on other orders 10p.

BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp. max. 10p pair, pp 3ip
BERCOSTAT WIREWOUND RHEOSTAT. 50 volt,
8002 25 watts, 2" dia. 25p. PP 7ip.
FINKED ALUMINIUM HEATSINK 9" x 12", Ready
Drilled. 20p, pp 6ip .
SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 5p.
G.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER.
75p, pp 10ip.
SUB MIN CROC CLIPS. Red or Black, insulated 4p.
Min. quantity, 6 pp. 33p.
Q. MAG TAPE DECES: 1}ips, 60v solenold
operated brakes etc., Mains voltage motors £7.50
each, pp £1-23. .
44~ PLANNAIR FANS. Complete, caPacitor, ex-
equip. 2,800 r.p.m. £3:50, pp 40p.
ELECTRIC MOTORS, HOOVER OR CROMPTON
PARKINSON. 250v. Single Phage A.C.

3 hp. 1,440 rp.m. £3-75 pp£1-00

$h.p. 1,425 r.p.n. or 2,800 r.p.m. £6-75

pp £1-25

$bhp. 1,440 rp.m. 2225 pp 750

AUDIO CORKECTORS ’
3 pin Din Plug .. o0 on .. 18p each
5 pin Din Plug A type, B type Lo 132 .,
2 pin Din Speaker Plug/socket .. 10p
8 pin Din Line Socket ao .. 18 ,,
8-5mm Jack Plug Screened .. .. 10p
Standard Jack Plug .. Qo .. 1lop ,,
Screened Standard Jack Plugs .. 1% ,,
Stereo Jack Plug ac .. .. 18p o,
Screened Stereo Jack Plog .. .. 180

Phono Plugs: Red or Black 8p each.
PP on above items 3}p.
B.S.R. MINI AUTO-CHANGER
Mono Cartridge £4-75 pp 30p.
MAINS NEONS.
Red or Green. 8lze: ¥ X 1}” 15p, pp 3ip-
LEVER ACTION P.0.1000 TYPF SWITCHES,
Lock 4-pole changeover 15p, pp 3ip. (ex-equip.)
Lock 2 Pole Ch 10p pp 34p. (ex-equip.)
AUDIO LEADS .
Screened Phono Leads 467 long, 15p
8-5 mm JACK/8-5mm JACK 7’ 6” long 40p
5-Pin Din A Type, 5-PIN A TYPE. Approx 5 long
70p. pp above items 5ip.
PIEZ0 DYNAMIC MICROPEORE
50k O £1-00 pp Sp.
MULLARD SCREW TERMINAL CAPACITORS.
4,500 uf 64v. 7100 uf 40v. 50p each pp 10p.
BELLING LEE 15 amp in-line rubber covered
interference suppressor 259 pp 8p.
RUBBER 8 PIN 5 AMP KON REVERSIBLE CABLE
CONNECTORS 20p pp 5ip.
FIBRE GLASS TAPE 3" wide 50 yd. roll. &0p.
op 20P.
SOLENOIDS 12 VOLT PULL ACTION
2°%1* % 3* 40p pp 8p.
STC SEALED RELAYS DOUBLE POLE

HANGEQ'

48v 2500 Ex-equip. 15p pp 5p.
SIEMENS MINJATURE RELAY. Doubl¢ pole
changeover dust cover/base 48v 2500 50p pp 5p new.

§T¢ MIRIATURE RELAY 280Q Perspex Cover

- 6-15v new, 35p pp 5p.

GARDNER’S POTTED TRANSFORMER 0-250v
Input: 18v 500m/n 50v 150 mja, 8v 250 m/a Output.
8ize 8 x 23* x 23", £1:00, pp 20p. Ex equip tested.
TELESCOPIC AERIALS

med 7° closed 28" extended © section ball
jointed base 23p pp 8p new.

4 DM 160 INDICATORS in plastic
holderjcover ex-equip. Size approx. 13" x13"x}"
86p pp 8p.

PRINTED CIRCUIT BOARD/19 ACY 19’5 10 0A200
Diodes: 1reed relay: 1 AZ 229 zenner ags. ca,pmitor{
resistors. Power supply 22v 250 m/A DC. Outpul
240v. AC 21 pp 20p ex-equip.

TOGGLE SWITCHES. Single pole Double Throw
ex-equip. new condition. 50p doz. pp 13p.
PAINTOR PLUG SOCKETS Type 159 serles working
voltage 350y AC/DC current max. 3 amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & socket
41 ém 6p. 31 WAY PLUG & BOCKET. £1-50.
P bp.

CASH WITH ORDER PLEASE

FIELD
ELECTRIC

LIMITED
3 Shenley Road,

Borehamwood, Herts.
Adjacent Elstree Mainline Station
TeJ: 01-953 6009.
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AERIAL MAST .
EQUIPMENT
20’ TELESCOPIC MASTS
£8-75. Carr. £1. -
5’ 2* Extension Sections te
fit bottom of above mast to
incresse beight. 21-85 each
(any number supplied).
35" MAST (7—5’ 27 inter
locking sections) with base
plate and 12 nylon guys with
semi-guto tensioner,
£19- 50, Carr. £1°50.
70’ MAST, Ditto.16 guys, block
and tackle.£37-50, Carr, £2:50. P .
42’ AERIAL MAST Complete 12—4” x 27 sections.
Interlocks 6°. Flexible galvanised steel guy wires with
strainers and guy Dlates, Base plate with fixing pine, guy
wire stakes, halyard pulley block and tackle all in webbed
canvas hoidall. ONLY $85-50. Carr. £2.
AERIAL RODS 3ft, Screw-in 1” dia. sections. Brand
New, green finish. Suitable for many other uses, 10 for 28,
Carr. 50p. 26 for 45, Carr. Paid.
R.F. ANTENNA TUNER (A.T.U.)
Cylinder design 107 x 41", Pre-
cision calibrated scale. Suitable
for tuning most aerials for
increased signal strength. A must .
for serious operators for RC or
TM. Full instructions.
ONLY £200. P. & p. 26p.

e

R.F. ANTENNA TUNER (A.T.U.) OPEN
TYPE Mounted on ceramic former and feet. “Roller

- £ Coaster” design 16 G silver or
silver plated wheel traversing
on wire on eeramic former. Will
handle considerable R.F.
In original packing. As used
with _ No. 53 Transmitter.
ONLY £3-00. P. & P. 50D.
No. 19 SET TRANSMITTER
RECEIVER Rebuilt, Complete station
with PSU, Cables, Mic, Aerial, etc.
£92-50. Carr. £3.

No. 19 SET 500uA METERS
< Scaled 0-600 and 0-15V. Brand new,
‘boxed £1-25 Post Paid, (Quantity °

| R.F. AMPLIFIER. To increase
output of No. 19 Set.

% | 2375, Carr. £1-25.
X di Tnstruction Book for RF Amp.
--0': 37}p Post Paid.

Al do. 19 SPARES
IN STOCK

Complete imstruction book ]
with circuits for No. 19

Equipment. 87}p Post Paid. T

J

gene) ¢ with many
unusual features. Size 9in. b., 8in. w., 16}in. d. Time base
10 o/s. to 40 X Hz. Y plate sensitivity 40V per cm, Tube
23in, Single sweep facilities, Operational 115/250V. AC
80 cfs. Contained in - metal trensit case, Tested (as new)
condition. £28-50. Carr. £1.

NO. 31 SET BATTERIES 90-60 and 4} volts.
Four in carton. £2-35, Carr.

No. 22 TM/RC. 2.8 MHz Complete with 12V. D.C.
P.8.U. headphones, mike and all cables £88-50. Carr. £2:50

FEW OKL!—.—NO. 62 TM/RC 1-6—10 MHz £17-50
Carr. £2.

MINIATURE PORTABLE
?SCILL?SCOPE CT52

. TP,

R.208 MK II COMMUNICATION
RECEIVERS. 11 valve. Covers 1-20
Mec/s. 4 bands. AM/FM. CW. BFO.
12V DC. Internal Power Supply.
As New. Tested. £18-50. Carr. £1-50,

MARCONI 801A SIGNAL GENERATOR
10—310 MHz. In orizinal transit case. £45. Carr. £2-50

CRYSTAL CALIBRATOR No. 10 Crystal
controlled heterodyne wave-meter covering 500 KHz—
10 MHz (Harmonics up to 30 MHz). Power required 300V.
D.C. 16mA. 12V. 0:3A D,C. Test equipment for 62TM/RC.
S8PECTAL OFFER £2:80. P. & p. 50p. )

HIGH SPEED MAGNETIC
COUNTERS. 4 digit. 24 volt. 40p &

each or 10 for £3-50 post paid,

CREED 7E TELEPRINTERS 230-240v AC opera-
tion. Saperb condition. Grey mottled enamel fAnish,
Limited number $25. Carr. £1-50.

HMany other Ex-Govl. Surplus Equipment items in stock.
Receivers ote, in gmpm em‘o ntio
Enguiries invited. LIST 25p Post Patd. (Refundable
ayainst purchases over £3.) - X

C.W.0. Carriage charges apply to: Mamianu only.
Minimum Export Order £50.

Surplus FlectronicTrading

DRIVERS END LANE, CODICOTE,
HITCHIN, HERTS, SG4 8TP
Hours of business: 8-5 Mon.~Fri., 8-12 Sat,
Telephone : Codi 242 for i

PP



DX LISTENERS

the frequency of a station were discussed last

month and, as promised, I will now describe a
method which requires no additional electronic
apparatus.

The main requirement for this method is that the
receiver has a bandspread dial, if this is not fitted it
can be done very simply—several articles on this
subject have been published. The other requirement
is graph paper, the best kind has markings every
tenth of an inch with major markings every 1zin.

The vertical axis of the graph is marked with the
frequencies of interest. As an example I shall de-
scribe the calibration of my Lafayette HAG63 receiver
on the 11MHz. band. The lowest frequency of in-
terest is 11700kHz. and this is written at the bottom
of the vertical axis. The scale is chosen so that l2in.
represents 25kHz. The first mark up is therefore
11725kHz., the second is 11750kHz. and so on up to
12000kHz.

The horizontal axis is marked with the graduations
on the bandspread control. The scale on my receiver
is marked from 0§ to 100. The left hand end of the
axis is marked 100 and every l;in. corresponds to 2
on the dial. The graph markings are, therefore, 100,
98, 96 etc.

In order to draw the graph a certain amount of
listening has to be done. The Main Tuning is set to
a point where the Bandspread Control covers the
whole of the band of interest, this point is then
marked on the dial so that the tuning can be reset
to this position at any time. During a short period
" of listening several stations will be heard of which
the frequency is either known or announced during
the broadcast. The positions of these stations on the
bandspread dial are noted.

Typical results of this are, for instance, 11710
kHz. at 66 on the dial, 11800 at 70, 11880 at 74,
11940 at 78 and 11990 at 82. These points are marked
on the graph and a smooth curve is drawn joining
all the points. . .

Once the graph has been drawn it is very easy to
determine the frequency of any station. Before
listening the Main Tuning is moved to the set point,
the position of the station on the Bandspread dial
is noted and the corresponding frequency is deter-
mined from the graph.

The first report this month comes from Richard
Coyle in Glasgow. Richard’s equipment consists of a
Lafayette KT340 receiver and a 200(?) foot loft aerial.

4965 R. Sante Fe, Colombia at 0400.

4970 R. Rumbos, Venezuela at 0400.

4980 Ecos del Torbes, Venezuela at 0345.

4990 R. Barquisimeto, Venezuela at 0400.
11710 RAE, Argentina in English at 0045.
11720 R. Nacional, Brazil at 0200.

THE various electronic methods of determining

THE BROADCAST BANDS
Maicolm Connah

Frequencies in kHiz e Times in GMT

11795 R. Afghanistan in English at 1820.
11805 R. Globo, Brazil at 0110.

11865 R. Pernambuco, Brazil at 0005.
11880 R. Splendid, Argentina at 0100.
11925 R. Bandeirantes, Brzail at 0010.
11955 FEBA, Seychelles at 1800+

Philip Sokell has recently added a 50 foot long-
wire aerial to his equipment and has heard:

6000 Hanoi, N. Vietnam at 2000.

6050 HCJB, Quito, Ecuador at 0630.

7125 Conakry, Guinea Rep. at 0530.

7170 Beirut, Lebanon at 0200.

7205 Beira, Mozambique at 0625.

9645 Karachi, Pakistan at 0225,

9545 Ulan Bator, Mongolia at 2330.

Michael Berry of Dewsbury has used his Eddy-
stone EB35 receiver and 15 foot vertical antenna to
hear some interesting stations including:

3240 R. Baghdad, Iraq in Turkish at 2005.

3380 Blantyre, Malawi in English at 2100.

3905 AIR, Delhi in English at 2310. .

4915 Nairobi Kenya in Swahili at 1730. ¢

4940 R. Yaracuy, Venezuela in Spanish at 0130.

4940 Abidjan, Ivory Coast in French at 2300.

4975 Dushanbe, USSR at 0000.

15435 Dar-es-Salaam, Tanzania, English at 1905.
15480 R. Portugal Libre, Portuguese at 1840.-

Ian Howes of Lowestoft used his R209 MKII re-
ceiver and TV antenna to good effect hearing:—

3260 R. TV Congolaise, Kinshasa in French at 1920.

3295 Ghana B.C. in English at 2205.

3380 Malawi B.C. in vernacular. at 1945.

4755 R. Dif. do Maranhao, Brazil at 0020.

4915 Voice of Kenya at 1750.

4945 SABC, Commercial Service at 2205.

9630 VOA, Philippines at 1700.:

14992 R. Liberation, S. Vietnam at 2000.
15180 WINB, Red Lion in English at 2200.
15265 R. Afghanistan in English at 1800.

* Chris Bruckshaw of Stockport has a Trio 9R59DS
receiver and a 30 foot long-wire antenna enabling
him to hear:— -

4940 R. Abidjan, Ivory Coast at 1940.

4945 SABC, Commercial Service at 2015.

4980 R. Accra, Ghana noted at 2100.

4990 R. Nigeria, Lagos at 2010.

5010 R. Garoua, Cameroon in French at 2115.

5047 R. Lome, Togo with African Music at 2000.

9020 R. Teheran, Iran in English at 2000.

15015 R. Hanoi, N. Vietnam, English at 2025.
15345 R. Kuwait in English at 1800.

Reports should arrive by the 15th of the month
and be addressed to me at 5 Ranelagh Gardens,
Cranbrook, Ilford, Essex. .
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appear to select the 'JDG shoulder to weep

openly and unashamedly on when it comes to
writing in about happenings on the Amateur bands.
While it would® be nice to dismiss these wailings
with a single statement, unhappy experience not only
backs these complaints but lends considerable
weight to their argument.

The most common one is European lids who
appear to be smitten with both lack of intelligence
and cloth ears at the same time. The other night, on
twenty, an OH station called UK1ZFI with the rest
of the gang standing by. Numerous other European
stations then began frantically calling the OH station
who spent most of the evening politely asking people
to wait since he was specifically calling the UKI.
Definitely an award for the most patient and polite
Amateur in the face of persistent and wanton liddery
must go to OH1XX.

This incident, of course, is similar to the ones
where lids call DX stations on their own frequency
despite a clear statement from the DX operator that
he is listening 5kHz (or whatever) up or down the
band. One solution might be that any s.w.l. hearing a
lid at work, should drop him a line pointing out the
error of his ways. The R.S.G.B. has an “Intruder
Watch”, how about a “Lid Watch”?

Award for the greenest (with envy) amateur of the
month goes to your scribe. My miserable 40ft. end
fed overheard 9Y4T telling of his 1kW to a 3-element
beam at thirty feet (Hallelujah!).

FB8XX is on 7-001MHz practically every night
according to Karl Muller (Mbabane, Swaziland). He
also mentions ZD9BM as being on the loose on forty.
Log from Karl for this band includes; A2CAK,
CR7EY, CRT7IZ, DJ1ZN, DJ6EN, DM2ATD, DU1HB,
DUIOR, FB8XX, JA1VKC, JA3BG, JABCSR, JASBE,
JH30ZL, JR1FCT, K2IG, K3PKL, LZ1KNB, OH5UX,
PY2AAT, PY5AAB, PY7BBF, SP6BKL, SVOWOO,
VE2NV, VK6RU, W1AW, WILP, W2IBL, W5QU,
YU1BCD, ZD9BM, 5R8BD, 7TP8AF, 9L1VR, SM2CN,
9V1QK. All these on c.w. using a Philips BC receiver,
homebrew b.f.o. and a G5RV antenna at 15ft. Who
says there’s nothing but noise and commercials on
forty?

Another 40 metre addict is John Moxham (Glaston-
bury) who is shortly moving QTH (the things they’ll
do just to get a better aerial up). Receiver is a Drake
2B, antenna an inverted V, all stations TMHz s.s.b.;
HP3ML, HRIKAS, KZ5JF, LU2ER, TRS8VE,
VK2AVA, VK3ZL, VKSPB, YV4TV, YVAUF,
ZL2AFA, ZL3GQ, 4Z4AQ/MM. On ten metres, John
logged; FMT7AA, KG6SL, WA2BVU/3D6, 3B8CR,
5X5NK, TQTAA.

Pieter Jacobs keeps a sharp pair of ears at the
. ready from his QTH in the Transvaal, South Africa.
Gear is an HE-30 connected to a wire which is fed
“off-centre.” Results on 7TMHz read; CR6EO, CR6TP,
CX2AX, DL8PC, LU1AEP, LU3AK, OZ5KF,PY2EYO,
PZ1CU, TR8VE, YV5CY, 4U1ITU.

Some sharp-eyed sleuths will exclaim that although
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one or two of these stations are DX to British
listeners, they are not DX in S. Africa. Point is that
if you examine this log, and that of Karl Muller, you
will see that some European stations are logged. So,
the DX is there, and “they” can hear Europe. If
“you” can’t hear any DX on forty . . . Hm, see what
I mean?

“T still prefer top band,” says Graham Armstrong
(Jedburgh, Scotland). Just the same, Graham slaved
over a hot 20 metre segment of the r.f. spectrum to
provide heiroglyphics on the following; CP6EL,
CNSCG, DU2DB, EL2CY, FY7AP, HCIMC, HP3FA,
ITSLPP, JA4BBQ/MM, JW2IK, KP4BAL, KV4AB,
KZ5UM, LU5DJD, ODSES, PZ9AA, SVIGA, TI1FCD,
VE3BNZ, VK4CX, VK6KJ, VKIAR/MM, WB2AQC/
P/5T5, XV2IAW, ZL3AAA, ZF1GC, 4X4AE, 6YSMH,
8P6AN, 8R1P, 8R1Q, 9Y4VV, 9GINC. These were

~s.s.b. logged on a 9R-59DS and a 200ft. long wire.

Large parcel from Adrian Barnes (Abingdon)
turned out to be a 20 metre log of goodies heard on
his CR150/2 plus quarter wave vertical. Impossible
to print it all, so here’s an abridged volume;
BV3VRG, CE0AB, CP10W, CR7CH, EL8I, EP2MH,
ET3DF, FP6VC, FY7AS, HC2MV, HP1KC, IS0CCQ,
JAIWDF, JWSIL, KH6HIH, KP4CLV, KS6DV,
KW6PWH, LU3IO, MID, OD5GT, OY9LVW,
WS5ALR/P/TF, TF3EB, TU2DD, TU2DO, 12 VE
stations, 81 VK’s, VOICV, VP2GDI, VP2KA, VP2LU,
VPSFM, VPS8MM, VRI1AC, VR6TC, 60 W stations,
YA2AGU, YBOABB, ZD8KO, 10 ZL stations, ZM6LJ,
ZS1SP, 4X40C, 4Z4BL, 5B4BGM, 5UTAK, 5WI1AB,
TX2BK, 8P6EK, 9H1DH, SL1MF, 9K2CI, 9Y4KJ.

Malcolm Bell admits to squandering a whole £3-20
on his receiver which is a one valve t.r.f. This feeds a
three-valve amplifier. Malcolm claims the following
on twenty; CN8GG, CR7CH, DUIDBT, EA6BM/M,
ET3DS, HC2ML, HK3AUE, HL1BSM, HP1KC,
JA3NHL, JX6RL, JWT7FD, K60U,
KP4DAL, KZ5LZ, OD5EP, OYSLV, PY1ADR, ST2SA,
TF3SV, VEIAFY, VK3AAO, VK5AZ, VP8MM,
VR6TC, WAGJZL/TF, YAI1OS, YV1AQE, ZD8RR,
ZEICU, ZL1AA, 4UIITU, 5J5FW, 5X5NK, 5Z4KV,
9J2LL, 9Y4RB. Think what he’d do with two valves!

Richard Osborne (Weaverham, Cheshire) has a
pair of homebrew headphones ¢ . . . containing coat-
hanger wire and foam draught excluder.” Pre-
sumably the DX stations can hang their coats up but
are prevented from sneezing in his earholes. Gear is
a dipole into a preselector feeding the P.W. General
Coverage Receiver (March/April, 1970). Stations
which arrived at the “cans” include; CP1DN, CR7GJ,
K9PAJ, LU4QM, PY2DVH, VK4AS, VP2DAJ, VQIR,

. VU20MR, 3V8AF, 9K2CI, S9L1MF, 9Y4VV. All heard

on 14MHz s.s.b. Incidentally OM, do you plug the
phones into the receiver, or vice versa?

Logs, in alphabetical order please, to arrive
by the 15th of the month to:

12 Cross Way, Harpenden, Herts.




DRILL

CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts. case, everything and
full instructions. £1-50 plus
13p post and insurance.
Made up model also avail-
able. £2-25 plus 13p post & p.

MAINS OPERATED CONTACTOR
220/240v. 50 eycle solnoid 5

with laminated core so very
silent in operation. Closes 4
eircuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 2} X 2 x 2in.

each.
NEED A SPECIAL SWITCH?
Double Leat Contact. Very slight pressure closes
both contacts. 8p
ch, 60p doz. Plastic push-
rod suitable for operating,
5p each, 45p doz.

°0
AUTO—ELECTRIC
CAR AERIAL
with dashboard control switch—fully
extendable to 40in. or fully retractable.
Buitable for 12v. positive or negative
earth. Supplied complete with fitting
nstructions and ready wired dashboard
awitch. £5-75 plus 25p post and ins.

TOGGLE SWITCH d
3 amp. 250v. with fixing ring 7ip each, 75p doz.

MICRO SWITCH

5 amp changeover contacts, 9p
cach, £1 doz. 15 amp Model
10p each or £1-05 doz.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way——23 pole. 4 wav—2 pole
6 way—1 pole. 12 way. All at 20p
each, £1-80 for ten, your assortment.

‘WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-rezulating
temperature control. 50p post free

®r T @] 1SA ELECTRICAL
i s e

PROGRAMMER

Learn jn your sleep:

Have radio playing and

kettle boiling as you
to ward oft intruders—have warm house to come
home to. All these and many other things you can
do jt you invest in an electrical programmer.
Clock by famous maker with 15 amp. onfoff
switch. Switch on time can be set anywhere to
stay on up to 6 hours. Independent 60 minute
memory jogger. A beautiful unit. Price £1-95 +
22{) P & p or with glass front chrome bezel 75p

Ta.

.TREASURE TRACER MARK 11
i Complete Kit (except wooden
battens) to make the metal
detector similar to the circuit in
Practical Wireless August issue.
£3-95 plus 20p post and insurance.

QUIC UPPA

Mini Immersion Heater, 350w
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby’sfood, etc. £1-35, post
and insurance 14p. 12v, car model
algo available same price. Jug
heater £1-50 plus p. & ». l4p

SNAP ACTION SLIDE SWITCH
Rated Sa. 240v. Made by Arrow. Type
fitted in the handles of electric drills,
vyacoums, etc. §p each, 10 for 45p.

e NUMICATOR TUBES

For digital instruments, counters, timers,
clocks, etc. Hi-vac XN, 3, Price £1-45
each, 10 for £13.

/‘€ 12 WAY SUB-MINIATURE
MULTI-CORE CABLE
7-0076 copper cores each core P.V.C. insulated and

of different colour., P.V.C. covered overall and
approx. 3{16in. thick. Price 20p per yard.

LIGHT CELL
Almost zero resistant in sun-
light increases to 10 K Ohms
- in dark or dull light, epoxy
reain sealed. Size approx. lin. dia. by %in. thick.
Bated at 500 MW, wire ended. 48p with circuit.
Also ORP 12 light cell 45p.

awake—switch on lights -

CAPACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazingly
efficient. We offer a kit of parts as PW circuit £5-95
+ 20p. De-luxe model with prepared circuit boards
£8-95. When ordering please state whether for
posilive or negative systems. Also available, ready made ignition systems for
6v vehicles. £56-95 plus 20p.

RADIO STETHOSCOPE

Easiest way to fault find—traces signal from aerial
to speaker—when signal stops you’ve found the
fault. Use it on Radio, TV,

amplifier, anything — com-

plete kit comprises two special

transistors and all parts inclu-

ding probe tube and crystal

earpiece. £2—twin stetho-

set instead of earpiece 7hp

extra post and ins. 20p.

STANDARD WAFER SWITCHES
Standard size 13" wafer—silver-plated 5-amp contact,
standard §” spindle 2" long—with locking washer and nut.

No. of Polezs 2way 3way 4 way 5 way 6 way 8 way O way 10way I2way
1 pele 40p 40 40p 40p 4 p p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p
3 poles 40p 40p 40p 40p 70p TOp 70D 95p 95p
4 poles 40p 40p 40p 70p 70p 70p 70p £1-20 £1-20
5 poles 40p 40p 70p 70p 950 95p 95p £1-45 £1-45
6 poles 40p 70p 70p 70p 95p 95p 95p £1.70 £1-70
7 poles 700 700 20p 950 £1-20 £1-20 £1-20 £1-95 £1.95
8 poles 70p 700 70p 950 £1-20 £1-20 £1-20 £2-20 £2-20
9 poles 70p 70p 95p 95p £1-45 £1-45 £1-45 £2-45 £2-45
10 poley 70p 70p 95p £1-20 £1-45 £1-45 £1-45 £2-70 £2-70
11 poleg 70p 95p 95p £1-20 £1-70 £1-70 £1-70 £2-95 £2-95
12 poles 70p 95p 95p £1-20 £1-70 £1-70 £1-70 £3-20 £3-20

yeenn— THIS MONTHS SNIP ce—

13 AMP TWIN GANG SOCKETS

L Offered at less than wholesale price your
opportunity to replace those dangerous
adaptors—brown bakelite flush mounting-—
i standard fitting. Unswitched 20p each, sep-
arately switched 30p each. Separately switched
and with neon onfoff jndicators 45p each.
Single sockets unswitched 10p each. Less 10%
ten or more 4 20p postage if order under £5.

THYRISTOR LIGHT DIMMER

For any lamp up to 200 watt. Mounted on switch plate
to fit in place of standard switeh. Virtually no radio inter-
ferences. Price £2-50 plus 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors, and has an output of 750mW into
8 ohms speakers. Input suitable for crystal mic. or pick-up
9V battery onerated. Size 2in long x 1}in wide x 1in high.
SPECIAL SNIP PRICE 60p each. 10 for £5.

HORSTMANN “TIME & SET’’ SWITCH
(A30 Amp Switch.) Just the thing if you want to come home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc. up to
14 hours from setting time or you can use the switch to give
a boost on period of up to 3 hours. Equally suitable to
control processing. Regular price probably around £5.
Special snip price £1-50 Post and ins. 23p.

HONEYWELL THERMOSTAT
Made by Honeywell for normal air temperatures
40°-80°F (5-25°C). This is a precision instrument with

1-5°F. A mercury switch breaks on temp. rise—the
switch is operated by a coiled bi-metal element and
adjustable heater is incorporated for heat anticipation.
Elegantly styled and encased in an ivory plastic case
with clear plastic windows thermometer above and
switch setting scale below-size approx 8-8” x 327 x
1-4” deep-—can be mounted on conduit box or directly
on wall. Price £1-25 each or ten for £11-25.

24-HOUR TIME SWITCH

Made by 8miths, these are AC mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket. Two com~
pletely adjustable time periods per 24 hours, 5A
changeover contacts will switeh circuit on or off
during these periods. £2-50 post and ins. 25p.
Additional time contacts 50p pair.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuite made by the famous Plessey Company. A once-
in-a-lifetime offer of Micro-electtonic devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, first-grade device, definitely not
sub-standard or seconds. 4 of the ICs are single silicon chip GP amplifiers.
The 5thisa lithic NPN matched pair. Regular price of parce! weli over £5.
Full circuit details of the ICs are included and in addition you will receive a
list of many different ICs available at bargain prices 250 upwards with circuits
and technical data of each. Complete parcel only 81 post paid.

DON'T MISS THIS TERRIFIC BARGAIN.

MULLARD IF MODULE

This is a tully screened intermediate frequency module
for amplification and detection of f.m. signais at
10-7MHz and a.m. signals at 470k¥z. The first stage is
used a4 an i, amplifier for f.m. and a selt oscillating
mixer for a.m. operation, in conjunction with an ex-
ternal oscillater cofl. 75p each. 10 for £6-75. 100 for
£62-50p. With connection dig. o

a differential which can be adjusted to better than.

2> ROCKER SWITCHES
9 3 new types to offer this month, all
snap in fixing into oblong holes.

Type 1 S.P. onjoff 10 amp 250V.

8ize approx. 13" x #”, Made by

Arrow electric. (93 series). Price

12p each. 10 for £1-08,

Type 2 D.P. on/off 10 amp 250V with neon

Indicator in the lever, Again Arrow 93 geries. Price

25p each or 10 for £2-25,

Type 3 Double pole change over spring return,

made by the French Russenberg Company. Size

approx. 17 X $”. Price 15p each. 10 for £1-35.
CARD OPERATED SAFE

All electronic parts to make this £4-50.

AMPLIFIER CASE

Teak veneer on §” ply, modern appearance and

design. Size—front 13" x 43" deep X 81”. Limited

quantity £1-25 each plus 25p post and insurance.

MUSIC ON TAPE

A further buy enables us to offer these at an even
lower price—namely 65p each or 5 for £2-50. Send
for list of titles. We can’t repeat when sold out.
PRESSURE SWITCH

Made hy Bailey and Macaey Ltd., Type 108R.
Adjustable up to 15Ib. per square inch. (Instruc~
tions included). Set to trip at SIb. per square inch.
Changeover switch rated at 5amp 250V A.C. with
re-set button. Electrical connections in box with

. conduit entry. Price £1-50 each plus 20p post and

insurance.

20 WATT INVERTER

Smart and Brown—For van lighting or camping
etc. Will light a 2ft. 20 watt standard fluorescent
tube from a 12V car battery, current approx. 24A.
Very well made unit using die cast chassis. Size
113* x 2”7 x 13", Price £6-50 complete with lamp
holders and tube clips.

EDUCATIONAL KITS=all with
pictorial instructions
THIS BALANCE
KIT FREE

Eagle educational
kits. Japanese
made these are
excellent  value
for money. We
CL Y do not expect
0 be able to repeat this offer once stocks are gold.
Brief description of each kit is given below and
with 3 kits or more we give FREE an accurate
11 piece balance kit. Price of kits 40p each post
paid. Special price for all 7 kits £2-50 with free
balance kit.
KA2 Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
EA3 Water Pump Kit. Thirtesn parts. Top of
pump is trans so that ting parts may
be observed. Small parts are brightly coloured to
be seen easily while working. Three types of
Pump may be made: Lift pump, Force Pump and
Force Pump with reservoir and nozzle.
K A4 Buzzer Xit. Eleven parts. Transparent. covers
allow the operation of buzzer to be seen. Ilius-
trates and teaches how electromagnetism with an
automatic switch results in an operating buzzer.
KA6—2-Pole Motor Kit. Twenty-four parts,
including enamel wire, armature and pole piece,
etc. Motor operates from 1% voit battery. Ylius-
trates and teaches how electro-magnetism
operates a motor.
KA7 Electro-Magnet XKit. Fifteen parts, includes
colnpass. Makes two electro-magnets, one with
one layer of wire ana one with several layers of
wire. Picks up tacks, naile and any small parts
showing how magnetism works.
KAS8 Current and Resistance Kit. Twenty-nine
parts, jncluding bench and light bulb. Conduct
interesting and edwcational projects to learn the
application of “OHMS LAW” and see the differ-
ence in current and resistance with different
types and lengths of wire.
KAS9 Bell Kit. Eight parts, including bell and push
button switch. Build a compleate eleetric bell and
see how the hammer is triggered to make the
bell ring.
PULSE GENERATORS
Sectronic, made by Smiths. Operated by single
1-5 volt battery or transtormer and rectifier.
Two models, one gives 10 pulses per second the
other gives 8. In plastic enclosures, size approx.
2% x 1§* x 11” deep. Price £2 each 10 for £18.
AMPLIFIER IN CASE & SPEAKER. Marketed
by British Relay under the name Luxistor.
This is in a very neat looking cabinet and is ideal
around the home or in the workshop for trouble
shoeting or for testing out a quick lash up.
Size approx. 94" x 64" > 334" deep. Input ig via
a matching transformer and volume control and
amplifier may be powered by an internal 9v
battery or an external 110v source Speaker is an
R-A eliptical 87 » 31”7 10,000 gauss. The amplifier
proger is a Newmarket model ref. P.C.4. Price
£3-50 each, 10 for £31-50. Post and insurance 20p.
MAIN TRANSFORMER SKNIPS
Mains Transformer. Primary 240v. tapoed 220v,
Secondary 20v. } amp. Price 60p each or 10
for £5-40,
Transformers, Primary 230-240v. Secondary
6-5-0-6-5 1 amp. With fitted primary screen
85p each or 10 for £585.

‘Where postage is nof stated then orders
over £5 are post free. Below £5 add 20p
Semiconductors add 5p post. Over £1 post
free. 8.A.E. with enquiries please.

J. BULL (ELECTRICAL) LTD.

(Dept. P.W.), 7 Park Street, Croydon CRO 1YD

Callers to: 102/3 Tamworth Road, Croydon.
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All prices in pounds and new pence
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MAINS STEREQ AMPLIFIER IN KIT FORM USING
2 MODULES EA1000

Complete with B.G.8. booklet. For record player {crystal
or ceramic cartridge), audio section of radio receiver etc.
With vol.—on/off, tone and balance controls. All necessary
varts lied to build ¢ amp. with instr . Any .
item supplied separately. (s.a.e. for prices). Chassls size PR
12”7 x 32" x 1§". Output as our design 2W per chan. can be
increased to 3W by substituting higher V. mains tx. only.
Price £8. (post 40p or fully built £1 exira.

MAINS TRANSFORMERS (240-250V input)

Postage in brackets 6-3V at 23A, 40p (1

280-0-280V (drop through) 60MA, 6 3V 2}A, 6-3V 700mA $1 (27p)
250V at 50mA and 6-3V at 1A, 50[7 (20p).

22V at 1A, 6-3V at 2A and 250V at 50mA, '75p (25p).

80V at 20mA and 1-4V at 250maA, 50p (15p).

18V at 3A. 30p (15p).

Deduct 10 per cent from total bill for more than one transformer.

Kit and wiring instrs. for 12V windscreen wiper speed control; metal box 3}* x 3}*
x 13" with fixing strap, I.C., relay and all compts. £1-50 (post 20p).

' STEREO AMPLIFIER Type SHV—2 x 3 watts
- Fully built. Separate vol., base aud treble controls
[} each channel; 12 X 43 X 6in high. RECT. ECC83,
. 2 x ECL86 valves. O.P. trans. for 3-ohm speakers.
. Doubie wound mains trans. Suitable for crystal,
learn how to become a radio-amateur ceramic cartridge, tuner, ete. 200-250V s.c. mains.
in contact with the whole world. We give LIRS
i i .P.O. licence
skilled preparation for the G.P.O Grey twin screened wire, fig. 8 indiv. lapped screens, 7/0043 conductors, 5p y d
—  r . r i 71 7 I ¥ ' 1 & & 2 .} I R ] (min. 5 yds.) post 10p any qty. Ferrite rod 4* x $* dia. or slab 4” x § x }* §p

l l (4p post) or 5 for 30p post paid either type; potentiometers 5K or 500K less switch
‘l‘ee = Brochure, without obligation to:

{spindle 1* x %~ dia.) 6p (4dp post), 10 either or mixed 60p post paid; 5K log with
I sw. 17 x 1” spindle 15p (5p post), 6 for 60p post paid.
| BRITISH NATIONAL RADIO &

ELECTRONICS SCHOOL P.O.Box 156, JERSEY

AT

Please send sufficient orders to cover the minimum p & p
charge of 12p.

NAME :
= GLADSTONE RADIO
BLOCK CAPS pleasel 66 ELMS ROAD, ALDERSHOT, HANTS.
- e e T T T T (2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240

CLOSED WEDNESDAY. 8.A.E. for enquiries please.
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L.A.J.IRELAND

Number 32

L.E.D. Readouts

i HE advances made in the design and fabrication
I of Light Emitting Diodes over the past few
yvears coupled with the huge demand in in-
dustry and elsewhere for these fascinating devices
has resulted in a considerable price reduction of
these components making them now well within the
economic reach of most constructors. Their advan-
tages as light sources over the conventional filament
or gas filled bulb parallel those of the transistor over
the well established valve. However, like any new
discovery, they were not without their teething prob-
lems and it is only now that their full potential is
being realised. Already in these notes reference has
been made to the suitability of l.e.d’s as the readout
element in digital display devices, making them ideal
for use in applications where ruggedness and relia-
bility are of prime importance since failure due to
shock, vibration or similar ill-usage is almost com-
pletely prevented.

Developments

Just as it was only a matter of time towards the
end of the Fifties when it would be technologically
feasible to integrate transistors, resistors, etc., on a
single monolithic silicon chip producing the now very
familiar integrated circuits, the same trend is evi-
denced in the current production of lLe.d. arrays and
from being the laboratory curiosities of a few years
ago they are now making an important impact on
the digital display industry. As recently as 1969 the
incandescent seven segment low voltage readout
tubes had gradually begun to replace the old Nixie
tubes as they were more compatible for use in tran-
sistor circuitry, yet these very same devices are suf-
fering the same fate of being superceded by the
seven segment and matrix le.d. arrays and the
present article reviews a number of these units; but
first a brief explanation of how the le.d. functions.

Operation

In an ordinary silicon or germanium diode a poten-
tial barrier of about 0-2 to 0-5 volts exists between
the p-n junction. Consequently when current flows
through the diode the electrons injected across the
barrier must overcome this counteracting voltage
and they dissipate most of their energy in the form
of heat when they drop from their excited states
into the valancy bands of the crystal atoms. How-
ever the electrons usually go through a number of
intermediary stages before finally reaching their
lowest energy level and this gives rise to a broad

8CD inputs Lamp
—— test
4'5VCC—| a |b jc |d 1
MSD101 or CD2500E LA
F B8
G
;ro rgntge switch Al jc b E I e
or determinin =l =—1=—1——}Z
decimal pointg’_— ¥7 6¥4¥2 1 1o¥9 E o C
MAN 3A 3 gg;tni?a'
/
Negative
earth

Decoder and driver functional diagram for operating the Monsanto
MAN3A alpha-numeric display.

band of electromagnetic radiation. Due to the exis-
tence of so many intermediary energy levels in the
case of silicon and germanium these materials proved
unsuitable for light generation so a direct band gap
material such as gallium arsenide is used. Here the
injected electrons do not pause at intermediary
stages when they recombine with ‘“holes” and so
liberate most of their energy at one specific fre-
quency thereby giving rise to very efficient light pro-
duction.

An obvious development from this, seeing that the
light production area was confined to a minute space,
was to integrate a number of these diodes in a seven
segment “figure of eight” pattern. The Monsanto
Company, in particular, manufacture a wide range
of seven segment readout l.e.d’s and. one of these
the MAN3A at present retails at £3-40. (The Ameri-
can parent company has recently indicated that it
hopes soon to reduce the price by about half) A
suitable seven-segment decoder such as the MSD101
manufactured by the same company is needed to
decode the BCD outputs of an ordinary decade
counter or alternately the RCA type CD2500E (re-
viewed in the April 1971 issue of P.W.) could be used.

Recent progress

Motorela with the release of their MC4050 i.c.
have gone one step further in integrating the decade
counter and decoder. This MSI device requires
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merely the addition of a power supply and seven
segment readout device such as the MAN3JA to form
a complete decade counter, and the only logical step
left in developments along this line is to integrate
the readout l.e.d. on the same chip as the counter
and decoder and no doubt this will shortly be accom-

plished.
Clock
input
Lamp
Enable test
I A 4 13
, L, |
[ o |
[ ks
- -
3 S 5 !
o ] v |
o °
@ = I |
- o 8
v 7
|
e N~
MC4050
5 3
Reset tamp
XLl blanking

to next stage

Block diagram of Motorola MC4050 i.c. which requires only the addition
of a power supply and seven segment readout display for a complete
decade counter.

Monsanto also produce a 5X7 dot matrix array
of l.e.d’s type MAN2, which is capable of displaying
64 different characters but the price at present
(£8-96) is a bit on the dear side. Nevertheless if the
present trend in the optoelectronics industry con-
tinues we can expect to see further reductions in the
price of these specialised i.c’s and their associated
address systems. )

MAN3A and MSD101 are available from Semi-
components Ltd., No. 5 Northfield Estate, Beresford
Avenue, Wembley, Middlesex. ]

GOING BACK —continued from page 322

At the end of 1937 S.T. retired again. War
threatened and in May 1939 he was commissioned in
the RAFVR. He was sent to France on the second
day of the war and commanded a radar station there
until Dunkirk. He obtained a Mention in Despatches
for gallant and distinguished service. At the end of

1940 he became the Staff Officer at Air Ministry
responsible for all radar training in the RAF. He was
also responsible for the technical vetting of would-be

_officers and was Chairman -of the radar synthetic
training scheme.

In 1943 he became, as a Wing Commander, the
Senior Technical Officer of 73 Wing and was res-
ponsible for installation, maintenance and operation
of all RAF radar stations (including the Navy’s
coastal stations) in two-thirds of England and Wales.
He was again Mentioned in Despatches.

Between 1951 and 1959, S.T. now well out of the
public eye, served at the Admiralty Signal and Radar
Establishment. In 1959 he retired from radio but
followed his developing interest in art—not only as

_a collector but as an author of three books on the
subject. In 1963 the President of Italy appointed
him a Knight Officer of the Order of Merit for his
services to art.

S.T. says he is now just a has-been of radio and
electronics. But we who have benefited from his
activities, whether we are amateurs or professionals,
are not likely to forget him or feel anything but
grateful to him. | |
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AUDIO TEST TRIO~continued from page 336

were left connected, too low an impedance would be
presented at the 6000 input.

At the output, when a jack plug is inserted in the
“External load” output, the 620Q load is thereby
switched out; it remains connected when the
“Internal load” output is used.

The reason for the provision of two jacks and a
dummy load is that for the levels of attenuation
quoted to be accurately obtained, the pads used must
be fed from, and loaded by, a resistance of 600Q.
When the attenuator is being used to feed, say, an
amplifier of 10kQ input impedance, then the “Internal
Ioad” jack must be employed to preserve this state
of affairs.

TYPICAL APPLICATION

As an example of the use of the attenuator, con-
sider the difficulty usually encountered in plotting
the response of tone control circuits, for very few
of the popular signal generators available have
accurately calibrated attenuators.

Power
Attenuator Pre-amp amplifier

Signai >
generator Q % [>

DNDE7S

%

Fig. 8. Typical set-up for plotting response curves.

Using the set up of Fig. 8, the problem is easily
overcome. The voltmeter can be any. a.c. instrument
sufficiently sensitive to indicate the output voltage
at the loudspeaker. The signal generator’s output
level is first set, at 1kHz, to give a reasonable output
from the power amplifier with, say, 20dB set on
the attenuator, and the voltmeter reading noted. The
input frequency is then varied in steps, and, at each
step, the attenuator is adjusted to give the same
voltmeter reading as originally, so enabling a
response curve to be drawn. Remember that, in this
example, an increase in attenuator setting to say -
26dB to give the original voltmeter reading means
that the overall response has increased by 6dB at
that frequency, relative to 1kHz.

Different settings of the tone controls and a repeti-
tion of the procedure soon enable a picture of the
effect of varying such controls to be drawn. It is as
well to use the voltmeter to check that the output of
the signal generator is the same at all frequencies;
setting the attenuator at a fairly high level of
attenuation, so requiring the generator output to be
large, will assist this if the voltmeter is not very
sensitive.

BACK NUMBERS

We regret that the back numbers department of P.W. has
now closed and conseqguently we are unable to supply these.
Requests for specific back issues can usually be included
in our ‘CQ’ section; there is no charge for this butitis a
service between readers and P.W. is unable to meet any
of these requests.
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@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN STOCK
@ OTHER RANGES TO ORDE|

NEW “SEW"

CLEAR PLASTIC
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SEW EDUCATIONAL

METERS

Type ED.107. Size
overall 100mm x
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quality moving coil
instruments ideal
for school experi-
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bench applications.
8” mirror scale. The
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easily
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SAd.ec.
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j 20 amp. A.C.* £1-70
30 amp. A.C.* £1-70
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ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

" Completely portable, simple
to use pocket sized tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K  ohms.
ONLY £1-87 P. & P. 13p

4
.

v

SKYWOOD SW~500
50K fVolt. Mirror
scale  DC  Volts
0-6/3/12/30/300/600,
DC current 20uA/6/
600mA Resistance
10K/100K/1 Meg/10
Meg. Declbels —20
to +57 db. £7-50.
P. & P. 15p.

TMK LAB TESTER.
100,000 Q.P.V. 6}in-
Scale Buzzer Short Cir.
cuit Check. Sensitivity:
100,000 O.P.V. D.C. 5K/
Volt A.C. D.C. Volts:
-B, 2-8, 10, 5§90, 250, 1,000
V. AC. Volts: 3, 10, 50,
50, 250, 500, 1,000V.
D.C. Current: 10, 100124,
10, 100, 500mA, 2-5, 10
amp. Resistance: lK 10K 100K, IOMEG
100MEG Q. Decibels: —10 to -+49 db.
Plastic Case with Carrying Handle. Size:
7}in. x 6%in. x 3%in. £18-80. P, & P. 25p

MULTIMETERS /- EVERY purposel

ggOKI MODEL 720X
Overload protect
5/25/100/500/1000 VDC.
10/50/250/1000 VAC.
50uA/250mA. 20K/2 meg-
ohm, —5 to <+ 62db.
£4-97. P. & P. 15p.

ModelS-100TRMULTIMETER/TRANSISTOR
TESTER. 100,0000.p.v. mirror
scale[overloadprctechon 012
/-6/3/12/30/120/600 VDC. 0/6/
30/120/600 VAC. P/l?/SOOuAI
12/300mA/12 0/10
K/IMEG/100MEG. — 20to-+ 50
db. 0-01—2 MFD. Transistor
tester measures Alpha, beta
and Ico. Complete with bat-
teries, instructions and leads.
£13-50. P/P 25p.

e _—"-\ MODEL 500 30,000 O.P.V
with overload protection
mirror scale 0/-5/2-3/10/25
100/250/500/1,000v. D.C
0/2-5/10/25/100/250/500/
1,000V. A.C. 0/50uA/5/50]
500mA. 12 amp. D.C.

0[60/Kl6 Meg.[60 MEKQ.

£8-87%. Post paid.

MODEL 5025 57 Ranges,

TE22 SINE SQUARE WAVE
AUDIO GENERATORS
Sine: 20cps to 200
ke/s on 4 bands.
Bquare: 20cps to
30 ke/s. OQutput
impedance 5,000
ohms, 200/260V.
A.C. operation.
Supplied brand
new and guaran-
teed with instruc-
tion manual and Iea,ds. £17-50. Carr. 374p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kec/s-500 Mcfs on
6 bands. Directly eali-
brated Variable R.F. at-
tenuator, auuio output.
Xtal socket for calibra.
tion. 220/240V. A.C-
Brand new with instruc’
tions £18. Carr. 374p-
8ize 140 x 215 x 170
mm.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able ingtrument. Sine
1 Hz to 100 kHz
Square 20 Hz to 20 kHz,
OQutput max +10 dB
(10 K ohms). Opera-
tion  220/240v. A.C.
Size 215mm x 150mm x

120mm.
Price £27-50. Carr. 25p

Giant 51in. Meter, Polarity
Reverse Switch.

Sensitivity: 50K/Volt D.C.
5K [Volt A.C. D.C. Volts:
<125, -25, 1-25, 5, 10, 25,
50, 125, 250, 500, 1,000V.
A.C. Volts: 15, 8, 5, 10, 25,
50, 125, 250, §00, 1,000V,
D.C. Current: 25, EOIA 2-5, 5 25, 50, 250,
500mA, B, 10 amp. Resistance: 2K, 10K,
100K, IMEG 10 MEG. Decibels: —20 to
+85 dB. £12:60. P. & P. 174p.

RUSSIAN 22 RANGE MULTIMETER
Model T437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.88.R. to the highest
standards. Ranges: 2-5/10/
50/250/500/1000v D.C. 2-5/
10/50/250/500/1000v  A.C.
DC Current 100 wA/1/10f
100mA/1A. Resistance
300 ohms/3/30/300K [3m .
Complete with batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £5-97 P. & P. 25p.

TO-3 PORTABLE OSCILLOSCOPE

3in, tube, Y amp. Sensitiv-
ity 0-1v p-p/CM. Band-
width 15 cps-1'5 MHz.
Input imp. 2 meg Q 25pF
X amp. sensitivity 09v.
P-p/CM. Bandwidth 1-5cps
~800kHz. Input imp. 2
meg Q 20pF. Time base.
5 ranges 10 cps-300kHz.
Synchronization. Internalf
external. Illuminated scale 140 x 215 x 330
mm. Weight 1531b. 220/240V. A.C. Supplied
brand new with handbook. £40-00. Carr. 50p.

240° Wide Angle ImA Meters

MW1L-6 60mm square £3-973

MW1-8 80mm square £4-97%
P. & P. extra

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

bridge offering ex-
cellent range and

HONEYWELL W »
DIGITAL o PPl
VOLTMETER &,
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Specification: Accu-
racy: £0-2, +1 digit. Resolution: 1mV.
Number of digits: 3 plus fourth overrange
dxglt. Oven‘ange 100% (up to 1-999). Input

y at low
cost, Ranges: R.
1Q-13-1 megQ
6 Ranges +19
$ H - 111
H’ENBYSGRanges‘)— 9%C. 10 K +1110mFd
6 Ranges - 29%,. TURNS RATIO 1:1/1000~
1:11100. 6 Ranges + 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
cage. Size 7§ x 5 x 2in. £20. P. & P. 25p

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS

Built in gearbox. All brand
new and boxed. 60 RPM
CW; 30 RPH CW; 2R/HR
ACW, 2R/HR CW; 8R/
DAY CW; 10 RV"V[ CwW;
20R/HR ACW.

50p each Post 12p.

: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zeros
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input pPower:
110-230v. A.C. 50/60 cycles. Overall size:
5%in.x2 13/16in.x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
£49-971. Carr. 50p.

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

Also see next two pages
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SEMI-CONIDUCTORS/VALVES

Transistors

26301 20p
2G302 20p
2G303 20p
2G306  42p
2G308 30p
2G309 30p
23371 15p
263714 %0p
2G:381 22
2N388A 48p
2N404 20p
2N696  15p
2N697  15p
2N698 25p

2N699  30p 2.

2N706  10p
2N706A 12p
2N708  15p
aN709  82p
ON718  25p
aN718A 30p
aN726  30p
2N727  80p
2N914  17p

40p
2N2193A 42p
2N2194 27p
2N2194A 30p
9N2217  25p
2N2218 20p
2N2219 20p
2N2220  25p
2N2221 25p
2222  20p
2N2292A zsp

2N2369A 16p
2N2410 48p

20,
2N2004A 28p
2N2005  25p
2N29054 £0p
2N2906  20p
2N2908A 25p
aN2007  #3p
2N2923  18p
2N2024  18p
9N2025  1bp
2N2026G 10p
2N20260 10p
9N2026Y 10p
N 20

2N3392 17p
2N3303 15p
2N3394 1bp
2N3402 22p
2N3403 28p
2N3404 32p
2N3405 4bp
IN3414

ALL DEVICES BRAND NEWAND FULLY GUARANTEED

2N3415
2N3416
2N3417
2N3439
2N3440
2N 3564
2N3565
2N3566
2N 3568
9N3560
2N 3570
2N 3572
2N3605
2N3606
2N 3607

2N3708
2N3709
2N3710
2N3711
2N3713
2N3714
2N38715
2N3716
2N8773
2N3791
2N3819
2N3820
2N3823
2N3854

2N38544 27p

2N 3855

27p

2N3855A 30p

2N3856

30p

2N3856A 38p

2N 3858

25p

2N3858A 30p

2N3859

27p

2N3859A 32p

2N 3860

30p

2N3877A 40p

2N3900

37

2N39004 40p

2N 3901
2N3903
2N 3904
2N 3905
2N 3906
2N4058
2N4059
2N4060
2N4061
2N4062
2N4244
2N4248
2N4249
2N4250
2N4264
2N 4265
2M4284
2N4285
2N 4286
UN4287
2N4288
2N4289
2N4290
2N4201
2N4292

2N5249
2N 52656
2N8305
2N6306
2N5307
2N5308
2N56309
2N5310
2N56354
2N5355
2N5356
2N5366
2N5366
2N5367

AN5457

9%
20p
25p
30p
25p

12p| A

10p
12p
2p
2p
7p
gp
P
i
D
42p
1
D
p
7p
5p
7D
gp
D
Sp
';n
p
51:

529

87
325p
io
D
i
D
62p
aﬂv
7D
27
32p
47p
32p
5%
80p

2N5458
2N5459

35p
40p
25p
25p

50p
50p
s
Sp
39p
g
40p
70p
%
72
55p
87p
87p
58p

BFWE9

NKT219
NKT223
NKT224
NKT225
NKT229
NKT237

NKT238 25

KKT240
NKT241
NKT242
NKT243
NKT244
NKT245

NKT261 20;

NKT262
NKT264
NKT271
NKT262

ZTX503
ZTX504
ZTX531

Integrated gJHlll ;gp 8N7437 0:1:
ircui JH121 25p(8N7440 20p
Circuits FIH131 25p(8N7441AN
CA3000 180p |FJH141 25p 75
CA3005 117p{FJH151 25pi8N7442 75p
CA3007 262p|FJH161 70p|SN7445 100p
CA3011 75p|{FJH171 26p|8N7447 135p
CA3012 88p|FJH181 26p|SN7448 125p
CA3013 105p | FTH221 25p|SN7450 20p
CA3014 124p|FIH231 25p 8NT7451 20p
CAB018 84p|FJH241 25p|8N7453 20p
CA3018A FJH251 25p|8N7454 20p
110p|FJJ101 50p,SN7460 20p
CA3019 84p FJJ111 50p SN7472 380p
CA3020 126p |FJJ121 60piSN7473 40p
CA3020A FJJ131 80pi{SN7474 40p
160p | FI¥141 125p |SN7475 45p
CA3021 156p|FJJi81 75p|8N7476 45p
CA3022 130p|FJJ191 65p|SN7483 87p
CA3023 128p|FJJ211 125p|SN7486 33p
CA3026 100p{FJJ251 125p {8N7490 87p
CA3028A 74p |FIL101 125p{8N7492 87p
CA3028B FJY101 25piSN7493 87p
105p (IC12 £1-80iSN7495 87p
CA3029 87p|L900 40p |SN7496 87p
CA3029A 1914 40p [3N74107 52p
185p | L923 40p [8N74153
CA3030 137p|LM380 122p 135p
CA3035 122p|MC724P 001! 8N74154
CA3036 © 72p|MC780P 247p
CA3039 82p|MC788P 1431) 8N74160
CA3041 109p | MC790P 124p
CA3042 108p | MC792P ﬁsp 8N74161
CA3043 137p | MC799P 66p
CA3044 120p MC1303L 8N74164
CA3045 122p 200p
CA3046 81p|MC1304P 8N74165
CA3047 137p 225p
CA3048 204p MC1305P 8N74192
CA3049 180p 388p
CA3050 185p MC838P 8N74193
CA3051 134p 549p
CA3052 '185p | MC1435P TAA241
CA3053 46p 345p
CA3054 109p | MC1552G TAA242
CA3055 240p 481p 495
CA3059 185p MCUOQCG94 TAA243 150p

3
L)

CA3064 120p p{TAA263 75p
FCH101 85p MFC4000P TAA293 97D
FCH111 105p 55p | TAA300 175p

FCH121 1051! 8N7400 20p|TAA310 125p
FCHI131 50p{8N7401 20p|TAA320 72p
FCH141 105p | 8N7402 20p|TAA350 176p
FCH151 105p {SN7403 20p | TAA435 147p
FCH171 105p |8N7404 20p|TAA521 132p
FCHI181 105p |SN7405 20p|TAA522 360p
FCH191 105p {SN7406 80p|TAA530 495p
FCH201 130p |SN7408 20p | TAAS11 445p
FCH211 180p {SN7409 20p;TABI01 97p
FCH221 130p {SN7410 20p | TAD100 150p
FCH231 150p |SN7411 23p|TADI110 150p
FCJ101 160p{SN7412 48p!SL403D 15 p
FCJ111 150p{8N7413 30p!8L702C 147
FCJ121 275p|TE7416 84p{UA702A 280p
FCJI131 275p{SN7417 84p|UA702C 77p
FCJ141 525p|8N7420 20p{UA703C 137p
FCJ201 100p|SN7428 51p/UA7T09C 45D
FCJI211 275p(SN7427 48p|UA710C 125p
FCK101 430p |SN7428 80p{UA716 187p
FCL101 230p|SN7430 20p| UA723C 100p
FCY101 102p [8N7432 48p|UA730C 180p
FJH101 25pi8N7438 80p' UA741C 80p

L]

moa o ama
P p

;tfgggnns 200 PLV4A S5
ENCAPSULATED |40 Biv ia  ob
600 PIV 1A 80p| 50 PIV 6A 45p
50 PIV2A  45p|100 PIV 6A  88p
100 PIV 24 50p|200 PIV 64  @5p
200 PIV 24 56p}400 PIV §A 76p
100 PIVIA  60p(600 PIVEA  85p

SILICON RECTIFIERS
ms“EIATE%RE WIRE ENDED PLASglO

MP 15 AMP 8 AMP
ki) 8p 18p

4001 0PIV

4002 100P1IV kil 9 20p
4008 200P1V 8p 10p 22p
4004 400PIV 8p 10p 25p

4005 GOOPIV 109 12p 28p

4006 800P, 12 15p 27p

4007 IOOOPIV 16p 16p 8o0p
50 + less 16% 100+ less 20%

SILICON RECTIFIERS
BTUD MOUNTING

1 5A 354
100P1V 45» £1-22
200P1V 25p 50p sup 8142
400PIV 30p B85p 62 £1797
600PIV 82p 60p 72p 2212
800PIV 36p Y5p 87p 2247
1000PIV 40p 85p 4£1-05 £2-77

504 less 15% 100 + less 20%
ZENER DIODES

400MW 1:5 WATT | 10 WATT

3333 V 2:4—100 3-9—100V
10p each 25p each 40p each
25 + less 15% 100 -+ less 20%

TRANSISTOR DISCOUNTS:- 12 + 10%;
23 + 18%; 100 + 209 any one type. Post-
age on all 8emi Conductors 7p extra.
S8.A.E. FOR FULL LISTS.

(RADIO) LTD.

VALVES
0A2 3802524 30p|EMSO  48p
0B2 45p 2525 420 EM81  60p
0Z4 30p | 2526 65p EM84 _ 85p
IL4 20p|30C15  80p|EMS5 £1.00
IRS 40p|30C17  80p|BMS7T  70p
185 80p[30C18  80p|EY51 40p
IT4 -+ 25p|30F5 85| EY36  40p
104 80p{30FL1  75p|EYR7 49p
1U5 60p|30FL12 120p EZ40  55p
2D21 35p[30FL14 95p|EZ4l  50p
3Q4 50p|30L15  85p|EZS0  27p
384 85p(30L17  80p|EZ81  28p
3v4- 48p(30P12  80p|GZ32  48p
5R4 75p|30P19  85p|GZ34  60p
5U4 85p|{30PL1  75p|KT66 £205
5V4 45p|30PL13 93p|KT8s £2-00
5Y3 40p{30PL14 90p MUl4  75p
5Z4G  40p|35L6 50p| PABCSO 40p
8/30L2  80pi35W4  85p|PC86 80p
6ACT 40p | 3524 35p| PC88 80p
6AGT  40p|35Z5 50p| PCO7 45p
6AK5  85p|50B5 §0p|PC900  48p
6AK6  80p|50C5 50p1PCCS  40p
6AL5  20p|80 550/ PCC85  40p
6AM6  30p|85A2 50p PCC88  55p
6AQ5  38pi807 50p| PCC89  50p
6A86 40p | 1625 50p ([PCC189  §5p
6AT6  35p|5763 70p{PCF80y  30p
6AU6  25p|6146 160|{PCF82  34p
6AV6  30plAaZ31  55p|PCF84 60p
6BA6  25piCYsl  35p|PCF86 - 60p
6BES  30p DAF91 30p|PCF800 80p
6BH6  75p DAF96 45p| PCF801 50p
6BJ6 80p|DF91  220|PCF802 50p
6BQ7A 40p|DF95  45p| PCFS05 80p
6BR7  90p DK91  40p PCF806 70p
6BR8  70p!DK92  55p| PCF808 7bp
6BWS  85p| DK96  50p PCL82  35p
6BW7  80p/DL92  85p|PCL83  6bp
6BZ6 40p  DL94  48p|PCL84 45p
6C4 83p|DL96  45p|PCL85 40p
6CD6  125p|DM70  40p|{PCL86  45p
6CL6  50piDYS6 32| PFL200 659
8CW4 85p| DY87 33p PL36 85p
6F1 82p|ESSCC 100p(PL81  50p
6F6G  35p E18OF 100p|PL82  45p
6F13 45p |BABCS0 35p|PL83  45p
6F14 70p|EAF42  35p|PL84  40p
6F15 85p(EBSL  20p|PL500  75p
6F18 50p|EBC41  55p|PL504  80p
6F23 85p|EBC81  30p|PY32  85p
6H6 17p | EBF80 40p|PY33  63p
674 50p EBF83 40p|(PYs0  40p
635 25p |[EBFS9 82p|PY¥sL  80p
6J5G:T  30p|EBL2l  60p|PYa2  85p
636 20p|EC86  60p PY83  88p
637 45p|EC88  60p PY88  40p
6K8G  40p|ECC40 65p |PYS00 40p
6L6GT 45p|ECC84 80p|PYS0L 50p
6LD20 50p|ECC85 40p|U25 0p
6Q7 40p|ECC88  40p|U26 0p
68A7 40p [ECF80  85p| U50 Op
68G7 40p|ECF82  35pjU52 85
6337 40p |ECF86  65p | UL9 75p
6SK7  40p|ECH21 57p|U281  40p
68L7 35p| ECH35 100p U282  40p
6SN7 85p|ECH42 75p|U301  40p
68Q7 40p | ECHS1 30p U801 1-80
U4 6bp| ECHS3 45p|GABCS0 40p
6V6G  2b6p|(ECLSe 45p|{UAF42 55p
6V6GT 82p|ECL32 85p|UBC4L 50p
6X4 35p|ECL83  70p{UBCS1 40p
6X5G  80p!ECLS6 40p|UBF80 40p
6X5GT 40p|EFS7A 120p  UBFS9 85p
10C2 50p|EF39  50p|UCCS84 48p
1071 75p|EF40  B50p UCCS5s  40p
10P13  60p|EF4l 86p| UCF80  5bp
10P14 #£1.10| EF42 ?0p|UCH21 80p
12AT¢  80p|EF80  25p|UCH42 170p
12AT7 80p|EF85  85p|UCHSL 40p
12AU7 p|E¥8s  80p(UCL82 85p
12AX7 $80p|EF8  £3p|UCLSS €0p
12AV6  40p|EF9l  80p|UF41  60p
12BA6  40p|EF92  85p|UFS0  88p
12BE6 40p EF183 85p;UF85  40p
12BH7 45p|EF184 385p|UF89  40p
19AQ5 35p/EH90  40p|UL41  88p
20D1 50p | EL34 50p | UL84 40p
20F2 650 | EL4L 60p|Uv4l  48p
20L1  21-10| EL42 86p | UY8S 40p
20P1 50p|ELSL  B5p vmos/sossp
20P3 60p|BL84  25p| VR150/30 85p
20P4 51-8 3185 43p
20P5  $1.20/EL9l  85p|4dd 1% in £
25L6 50p | ELSS 8bp | for poeiage
DIODES & RECTIFIERS
INS4A 10p BALS4 12p|GY7M  87p
1N914 7p| BAX13 12p[0A35 17p
1N916 10p(BAX16  7p{OA6 12p
AA119 p|BAY3L 7p|OAl0  P2p
AA129 10p| BAY38 15p|0A9 10p
AAZ13 10p|BY100 15p|0A47 8p
AAZ15 10p/BY103 22p|QA70 7
BA100 15p/BY122 37p|0QA73  10p
BA102 30p|BY124 15p|0AT79 bl
BAll0 25p{BY126 12p0A81 8p
BAlIl 27p|BY127 15p|0A83 i)
BAll12 70p|BY164 52p|QA90 7
BAIL5  7p/BY210 35p|0A91 7w
BAl41 32p{BYZ1l 30p QA9 7
BAl42 32p/BYZI2 80p{0A200 %p
BAl44 12p|BYZ13 25p[{0A202 10p
BAl45  20pIBYZ16 40ploA210 17p
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HI-H EQUIPMENT |
VE UP TO &

SA

33%5% OR MORE
SEND S.A.E. FOR-
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS! .

RECORD DECKS

BSR 1
UAS0H £4-97 —
©129% 28-50 | GOLDRING
MP60 £1040 | GL69/2
610 £1407 | GL69/2/P
510 £11-50 | QL2
310 £0:40 | GL72/P
810 £3345 | L7 .
MP60 TPD1 £17-12 | GL75P -
MP60 TPD2 £1540 | LID75 -
610 TPD1  £20-35 | LID72 £3-85
510 TPD1  £18-20 | G99 £22:50
210 Package* £98-65 | GL83 £46-50
HT 70 £14-09 | GL8P £54-30
HT 70 Pack £21-60 | LIDS £4-80
G101 -
PIONEER
PL12AC
RA PL15C
2025 T/C*  £8-50 PLAZS
0B* £9-25 y
5-300* £8-50 | THORE
SP25T11  £10%5 | TD125
SL65B £1345 | TDI125AB
AP76 £1885 | TX25 £6-40
sL72B £22:95 | TDIs0 £27-90
SLI5R : TD150A 1T £33-20
401 £26:80 | TDIS0AB II £37-80
ZERO 100A £39-95 | 150 Plinth  £3-47
ZERO 1008 £37-50 | TXII £365

* Stereo Cartridge 1 Mono
All others less cartridge
Carriage 50p extra any mmlill

RECORD DECK PACKAGES

Decks supplied with

cartridge ready

wired in teak

veneered plinth with

cover.

Garrard 2025TC/9TAHCD 2
Garrard 8P25 III/9TAHCH 2
Garrard 8P25 I11/G800 -
Garrard §P25 I1I/M75-6 £19°5
Garrard 3P25 ITI/M44-7 £20-35
Garrard SP25 ITI/M44-E -3
SP25 II1/G800 (Play-on P&U) £19-76
Garrard AP76/G800* £29-50
Garrard AP76/M75-6* £30-25
Garrard AP76/M56EF £32:95
Garrard AP76{M75EJ £34:90
BSR McDonald MP60/ATSH £19-25
Goldring GL72/G800 £34-5
Goldring GL75/G&00 £39-7
Goldring GL75/G800E £44-1

*Also available with silver metal
plinth £1 extra
Carriage 50p any item

SINCLAIR EQUIPMENT

Project 60
Package
ofters.

2 X Z30 amplifier, stereo 60 pre-amp, PZ5

power supply. £15-95 Carr. 87ip. Or with

PZ6 power supply £18-00 Carr. 37{p. 2X Z50
ifier, stereo 60 p! p, PZ8 power

supply. £20'25. Carr. 371p.

Transformer for PZ8. £2-97} extra.

Add to any of the above £4-45 for active

filter unit and £18-80 for pair of Q16 speakers.

Project 60 FM Tuner £18-95. Carr. 37ip.

All other Sinclair products in stock.

2000 Amp £23-50 Carr. 37ip.; 8000 Amp

£30-95 Carr. 371p.; Neoteric Amp £43-95

Carr. 373p IC12 £1-80 p. & p. 10p.

NEW PROJECT 605——52_9:92,_(_}2!'.1'. 87p.

LATEST CATALOGUE

Our 6th edition gives full details of a

comprehensive range of HI-FI EQUIP-

MENT, COMPONENTS, TEST EQUIP-

MENT and COMMUNICATIONS EQUIP-

MENT. FREE DISCOUNT COUPONS
o ¥V

VALUE 50p
272 pages,
fully iltus-
trated and
detailing
thousands of
bargains.
Hi-Fidelity,
gmmh SEND NOW
mponeats
& Eguipment
L 0Nl1.Y
P&P
10p

TELETON SAQ-2068
STEREQO AMPLIFIER

Latest exciting release. Brand new model.
6 + 6 watts rma. Inputs for mag, xtal, anx
tape. Volume, bass, treble, sliding balance,
scrateh filter and loudness controls.

OUR PRICE £19-50 Carr. 37p.

Solid state. Coverage on 5 bauds 200-420
KHz and -55 to 30 MHz. Illuminated slide
rule dial. Bandspread. Aerial tuning. BFO,
Inte-
grated speaker and phone socket. Operation
220/240v AC or 12v DC. Size 325 x 266 x 150
mim. Complete with instructions and eircuit.
£28:50. Carr. 50p

;AVC. ANL, ‘8' meter. AM/CW/SSB.

LAFAYETTE LA. 324 STEREO

Excellent per-
foermance.
1 Compares with amplifiers up to £40.

OUR PRICE £24, Carr. 37}p.

TAPE CASSETTES

Top quality in plastic library boxes.
€60 60 min 30p, 3 for 75p, 10 for £2:35
€90 90 min 42p, 3 for £1-05 10 for £330
€120 120 min 52p, 3 for £1-85 10 for £4.20
Cassette Head Cleaner 30p. P. & P. 10p. Extre

%  TRANSISTORISED FM TUNER
TRANSISTOR

ONLY 6x 4x 2fin.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates on 9 v battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-~
tastic value for money. £6-87}. P. & P. 124p.
Stereo multiplex adaptors £4-974.

TMK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery operated,
11 meg input, 26
ranges. Large 437
mirror scale. Bize
5a7 X 43 x 23
DC VOLTS 0.3-
1200V. AC VOLTS
3 ~ 300V RMS. 8-0 ~
800V P-P. DC CUR-
RENT -12 - 12MA.
Resistance up to 2000M ohm. Decibels
—20 to + 51 db. Complete withlsads/instruc-
tions. £17:50, P. & P. 20p.

MCA.220 AUTOMATIC
VOLTAGE

STABILISER

Input 88-126 VAC. or
176-250VAC. Output 120V
AC, or 240 VAC. 200 VA
rating. £11-97, carr. 50p.

GW.SM

10 TOTTENHAM CT. RD. LO

34 LISLE STREET, LONDOG
311 EDGVWARE ROAD, LON

27 TOTTENHAM CT. RG, LDONDOMN, YW
3 LISLE STREET, LOMNDOM, W 2

List Price

£2-98

£1-80
P.& P. 10p
Ideal for home,
office, stores, fac-

, tories, etc. Supplied
 , complete with bat-
. teries, cable and
free instructions.

2 Station, £2-97, 3 Station £5-25,P. & P. 15p.
4 Btation £6-62, P. & P. 17p.

EMI LOUDSPEAKERS
Model 350. 13" x 8" with
single tweeter/crossover. 20-
20,000 Hz. 15 watt RMS.
Available 8 or 15 ohms. £7-50
each P, & P, 370.

Model 450. 13” x 8" with twin
tweeterferossover.  55-18,000
"Hz, 8 watt RMS. Available 8
or 15 ohms. £3-50 each. P. &
P. 25 p.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads.
adjustable headband.
Magnetic, impedance
2,600 ohms.
£1-97, P. & P. 15p.

MP7 MIXER PREAMPLIFIER

== 5 niicrophone in-
puts each with
individual gain
controls enabling
complete mixing
1acilities. Battery operated. 917 x 5% x 37,
Inputs Mics: 3 x 3mV 50K ; 2X 3mV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.

£897. P. & P. 20p.

or balancing and
lzain  selection of
loudspeakers  with
dditi facility

forstereo headphone

switching. 2 gain
controls, speaker on-off slide switch, stereo
headphone sockets. 67 x 47 x 217, £3.95,
P. & P. 15p.

TE-65 VALVE VOLTMETER

o 28 ranges. D.C. volts
1-5-1,5600v. A.C. volts
1-5-1,500v.  Resistance
up to 1,000 megohms.
200/240v. A.C. opera-
tion. Complete with
probe and instructions.
£17-50. P. & P, 30p.
Additional probes avail-
able: R.F. £2-12%: H.V.
£2-50.

230 VOLT A.C.

50 CYCLES
RELAYS
Brand new. 3 sets of
changeover contacts at

& amp rating. 50p each.
P. & P. 10p (100 lots £40)
Quantities available.

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex-stook. Single hole fixing, in. dia. shafts. Bulk quantities available. ~
25 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 90p, P. & P. 7ip.

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

The first tuner in the world to use the phase
lock leop p used for receiving
signals from space.craft because of its vastly
i proved signal to nolse ratio. Provides
fantastic results even in difficult areas.
Tuning range 875 to 108MHz. Automatic
stereo indicator. Sensitivity: 2uv. AFC
range + 9200KHz Signal to noise ratio:
65dB. Output voltage 2 x 150mV. Oper-
ating voltage 25-30V DC. Size 93 x 40 <
207 mm. REC. LIST PRICE £25.

P. &P

25

OUR PEIGE ' £]6.95
Unrepealable offer—buy now and save over £5.

V4312 MULTIMETER
Extremely sturdy instrument
electrical use. 667 o.p.v.
0/-3/1-5/7-5/30/60/150/300/
600/900 VDC and 75mV,
0/-3/1-5{7-5/30/60/150/300
600/900 VAC.
0/300A/1-5/6/15]60/150
600MA/1-5/6 AMP. D.C.
0/1-5/6{15/60/150/600MA/
1-5/6 AMP. AC.

0/200 Q/3K /30K Q.
Accuracy DC 19%.AC 1:5%,. 2.
Knife edge pointer. mirror seale. Complete
with sturdy metal carrying case, leads and
instructions. £9-50 plus P. & P. 25p.

PRS-2 PHOTO ELECTRIC RELAY a

for general

YSTEM
Inexpensive warning
or counting system

consisting of an enciter
and relay unit. Relay
unit has variable sen-

= sitivity control and
switch for intermittent alarm operation.
Enciter unit has removable infra red filter
and A.C. outlet socket to operate bells.
counters, etc. 240V AC. Complete with
cables and instructions. £8-97, P. & P. 25p.

E.H.T. TESTER 0-30KV

Completely self contained with builtein
voltmeter. Easy o read, very accurate.
vobust construction. An essential for colour
televigion servicing, etc. Size 360mm iong.
50mm dia. 2695 P. & P. 25p.

UNR-30 RECEIVER

4 Bands coveling 550kc/s-30me/s. B.F.O.
Built-in Bpeaker 220/240v. A.C. Brand new
with instructions. £15-75. Carr. 37#p.

LAFAYETTE HA-600 SOLID STATE

RECEIVER
& . General  coverage
d 150-400kefs, 550
kefs-30mefs. FET

front end. 2 mech.
i product
variable
B.F.0., noige limi-
ter. 8. Meter, Bandspread. RF Gain. 15” X
91 x 81”. 18 1bs. 220/240v. A.C. or 12v. D.C.
Brand new with instructions. £50. Carr. 50p.

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, £1-15 P. & P. 73p.
100 WAT'T. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, £1-65 P. & P. 7ip.

“YAMABISHI” VYARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

§-260 General Purbose Bench Mounting
== mp  £7-00

1
25 Amp £8-05
b 76

Amp £11
i 8 Amp £15-90
Soillg i =g
1l 12 Amp R
@] Y 30 amp $40-00

C0.(

NDON, W
Tel: &1-

N, WC.2  Tel: 01-337 ¢

DR, W 2

Tel: M-262 0387

$-260B Panel Mounting

1 Amp £7-00

25 Arap £28-05

Please add postage
ALL MODELS

INPUT 230 v 50/60 CYCLES

OUTPUT VARIABLE 0-260
"> VOLTS

Special discounts for quantity

Tel: 01-637 2232 ¢



e £17-75
Garrard SP25 Mk. lll
Goldring G800 q
Teak plinth and tinted cover. All
leads supplied:
Please add £1-25 for P & P.
TURNTABLES
Please add 75p for P. & P.
Garrarri SP25 Mk. 111 £8-d5
Garrard AP76 £18-7%
Garrarid SL65B £/4-98
Garrard 401t £1d- 50
Garrard Zero 100 (Auto) £18-95
Garrard Zero 100 (Single) £3&-75
Garrarg SL72B £13-50
Garrare SL758B £35-50
Garrard S1.95B £34-25
B5R MP60 £y-45
Galdrirg GL72 €3] - 95
Goldrirg GL72{P £37-95
Goldrirg GL75 £35-75
Goldring GL75/P £34-25
Wharfedale Linton & cart.  £27:95
Thoraas TD125 £57-00
Thorens TDI25AB 88 -00
Thorens TD150 Mk. Il £26-00
Thorens TDI50A Mk. 1l <33-30
AMPLIFIERS
Please add 75p P. & P.
Amstrad 8000 Mk. 1f 16-2%
Amstrad 1C2000 R7-45
Armstrong 521 (teak cased) '43-8%
Alpha Highgate 242 £25-00
Alpha Highgate FA300 £27-%1
Mlpha Highgate FA400 €31-95
Lzak Delta 30 47 %3
Leak Delta 70 55- 05
Metrosound ST20E 24-45
Metrosound 5T60 45-03
Pioneer SA600 158 - e
Pioneer SA700 +66- 3
Pioneer SA800 773-9%
[ 1 Pioneer SA300 £92- 6l
Pioneer SA1000 794-0
Rogers Rjbrook (Chassis) 35 &0
Rogers R/brook (Cased) 137 .40
Rogers R/bourne (Chassis) 41 95
Rogers R/bourne (Cased) *+47 .5}
Sinclair PRO602 x Z3Q/PZ5 £14-95
Sinclair PRO602 x Z30/PZ6 £17-00
Sinclair PRO602 x
Z50/PZ8{Trans £21-50
Sinclair AFU (Filter Unit) £4-40
inclair 605 £18-50
clair 2000 Mk. || £21-58
clair 3000 Mk_ 11 £29-50
Wharfedale Linton £37-540
Goodmans Max Amp £37-95
Teleton SAQ206B £20-50
Teleton SAQ306 £22- 50
Europhen 10 ¢ 10 £16-9%
Ali prices correct
at time of press
E. & O.E.

DeptPw 12174 Pentonville Road, London, N1. Telephone 01-278 1768

(ALL BRAND NEW
in manufacturer’s sealed cartons.
GUARANTEED 12 MONTHS.

TUNERS

Please add 75p P. & P.

Armstrong 523 £39-50
Armstrong 524 £30-95
Rogers Ravensbrook FET4

(Chassis) £31-00
Rogers Ravensbrook FET4

(Cased) £35-00
Rogers Ravenbourne FET4

{Chassis) £43-00
Rogers Ravensbourne FET4

(Cased) £48-00
Sinclair PRO60 (Modutle) £17-95
Sinclair 2000:3000 Tuner £32-75
Philips RH690 £33-00
Leak Delta FM (Cased) £54-7
Leak Delta AM[FM (Cased) £64-50

TUNER/AMPLIFIERS

Please add 75p for P, & P.

Alpha Highgate 150 £44-25
Armstrong 525 (Teak cased) £67-95
Armstrong 526 AM/FM

(Teak cased) £77-75
Leak Delta 75 £127-95
Philips RH781 £50-00
Philips RH702 £H1-50
Teleton 2100 £3%-95
Goodmans One Ten £90-50
Rogers R/brook (Teak) £T8" 50
Rogers R/brook {Chassis) £72-75

SPEAKERS

Please add £1:25 P. & P. per pair
Arrstrad 138 £15-95
Wharfedale Denton 2 £28-40
Wharfedale Linton 2 #£35 95
Wharfedale Melton 2 £47-45
Wharfedale Dovedale 3 £60-95
Celestion Ditton 120 £39-50
Celestion Ditton 15 £53-50
Celestion Ditton 25 87 -00
Goodmans Double Maxim  £48:-25
Goodmans Mezzo 3 £44-95
Goodmans Magister £74-00
Sinclair Ql6 fi2 50
g

Plus 35p p. & p.

Finished in teak veneer with tinted
dust cover fully assembled. For
Garrard  SP25; 2025TC; 3000;
2000: 2500; 3500; 5100;
SL65B;  Also for BSR
McDenald MP60Q and others.
For AP76; AP75; SL72B;
SL95B; £4-20 plus 55p P. & P,
Also finished in walnut to match
Japanese equipment—at no extra.
CARTRIDGES
Please add I0p for P. & P,
Goldring G850
Goldring G800
Goldring GBOOE
Goldring G80Q Super E
hure M3D
Shure M44E
Shure M5SE
Shure, M75E Type 2
Sonotone 9TAHC

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

1iford, Essex.

Tel: 01-550 1086.

pen Manday 1o Saturday 5.30 5.m. to
% p.m LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS: N5, e S ans orare. wir

Mo, CALLEAS: Plaase n

wilh chages caras | |
2 minutes from KING'S CROSS. EUSTON & ST PANCRA
on main road leading to-the East and West Country
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ial Order. Cheaus.

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ

TEL. HECKMONDWIKE 4285

SPEAKERS EX TV SETS. Sound tested 7 X 4,6 X 4,8 X 24, ali 3ohm pm

25p each. Post on any speaker 10p.

Valve Voltmeter, Type CT54. Ohms Range 1K To 10 Meg in 5 Ranges. Volts

Range 2-5 To 480 V AC DC. Untested Clean Condition. Less Batteries. £5.

Carriage & Ins. £1.

T.V. Chassis. Plenty of spares on them. Free of Charge—Callers only. Up

to one doz. per customer.

Latest Air Ministry Retease Radio Receiver. Type R4187. 2:8 To 18 MHZ in

Three Bands, Complete with 17 Miniature Valves. 26 Volt Motor. Power supply

Motor and Manuaily Tuned. Very Clean. But not tested. £5. Carriage and Ins. 75p.

Control Unit. Type 4190. C iete with three miniature valves. 13" 500uA

meter, Six relays, model makers motor with gears, 24 press buttons. Lots of

spares. Clean condition. £1-50. Carriage and ins. 75p.

Every one loves a bargain. And these T.V, sets we offer are the best you

will find at the price.

Complete untested T.V. sets with all valves back and knobs BBC1 and ITV.

177 90° tube £2. 177 110° tube £3. 16” slim £5. Carriage and ins. £1-50.

We are now breaking up many Slimline Sets. Send S.A.E. and please quote

model and serial number and part you require.

For example tested L.O.P.T. £1-45, Fireball Tuners with Valves 75p. Droppers

atl types 50p. -

Breaking up Ferauson Type 506T. Tested L.O.P.T. £1-45. Post paid. Fireball

;I;]uner Unit with Valves less knobs 75p post paid. S.A.E. for other spares for
is set.

Rectaimed T.V. Tubes. All with 12 months guarantee.

AW43/88, £1-50. AW43/80 £1-50. MW43/69 £1. Special Offer, Brand New Brimar

Tubes C17PM £1. Many older types in stock. Carriage and ins. on any tube £1-50.

Vaive list ex equipment. All valves tested on a Mullard valve tester before

despatched. 3 months guarantee on ali valves. Single valves P/P 3p. Over

post paid.

ARP12 5p PCCB4 5p U191 20p
EB91 4p PCF80 5p U251 12p
EF80 8p PCLS2 12p 6BW7 10p
EF85 12p PCL8s 12p 6Ua 10p
EBF30 12p PCL34 12p 20P1 20p
EBF89 12p L36 20p 20P3 10p
ECC81 10p PLa1 17p 20D1 10p
ECC82 12p PY81 8p 30P4 20p
nggg 120 PY33 17p 30F5 10p
EFon i . PY82 8p 30P12 20p
EY86 . 20p PL82 3p 30FL1 20p
EPSO  60p per doz. PL83 8p 8/30L2 20p

WILSIC SOUND EFFECTS KITS

WAH-WAH PEDAL KIT (lHlustrated)

Kit comprises 2 SELECTIVE AMPLIFIER
MODULE KIT to convert the FOOT
YOLUME CONTROL PEDAL (as photo)
to Wah-Wah operation, Amplifier
module £1:75, pedal unit £5-13, COM.
PLETE KIT £6-50 add 38p for assembly of
module, but please note we cannot
supply kits fully builte.
REVERBERATION UNIT KIT. For dimension effect. Connects between
sound source, mic., etc., and amplifier. Battery powered. COMPLETE
KIT £9-50 (excluding case £7-50). Assembled and tested £12:50,
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth
controls, COMPLETE KIT £5:25.
SEND 15p for the WILSIC PLANS BOOK, with full details of these
kits; circuits, drawings and price lists,

LATEST CATALOGUE 5p (stamps)

WILSIC ELECTRONICS LTD.
6 COPLEY ROAD. DONCASTER. YORKS.

C. T. ELECTRONICS

267 ACTON LANE, LONDON, W4
01-994 6275

OUR RETAIL COMPONENT SHOP IS NOW
OPEN FROM 9.30 a.m.6 p.m. MON-SAT.

FREE COMPONENT PRICE LISTS
NOW AVAILABLE
PLEASE SEND LARGE S.A.E.

HUNDREDS OF SURPLUS BARGAINS FOR
THE PERSONAL CALLER




electronics
reall
= mastered

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

|

no previous knowledge
no unnecessary theory
no “maths”

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

it o

1/ BUILD AN -2/ READ, DRAW

OSCILLOSCOPE 'AND UNDERSTAND
CIRCUIT DIAGRAMS
You learn how to build 1 +—1

an oscilloscope which
remains your property.
With it, you will become
familiar with all the e
components used in as used currently in the
electronics. various fields of electronics.

D = 2

3/ CARRY OUT vaive experiments, transistor experiments TS new style course will enable anyone to
OVER amplifes, oscilators sgnal tracer, pho- (2, ShOWSACE BEREEO T 0 BOder
to electric circuit, computer circuit, basic i i p
B30 EXPERIMENTS .o receiver, electronic switch, simple d '“".‘"““'l“ of theory—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- rttagu:jre:.wt ‘tM"t:I:O snable g to upderl-l
CIRCUITS & SEE HOW  ments, simple counter, time delay circuit, stang 19 I 0 test, service and maintain a
. .7 servicing procedures. types of electronic equipment, radio and TV
THEY WORK, including : receivers, etc.

ks

I Y POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I
I for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: '
l we do not employ representatives I
i BROCHURE  NamE _ ~ BLOCK CAPS I
l or write if you prefer not to cut page ADDRESS PLEASE wus2 i

special free gift aliso to all our students
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BROADWAY ELECTRONICS

92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON S.W.17 01-672 3984
(Nr. Tooting Broadway Underground Station)
(Closed all Wednesday)

SPEAKERS

E.M.I. 13¢ x 8in, 3 ohm £2-50, 15 ohm P. & P. 30np. EM.I. 13{.x
8in. fitted two 24in, tweeters, 15 ohm £4-70. P. & P. 30np. E.M.1
134 x 8in. (i5 ohm) Hi-Fi quality £6-25. P. & P. 30np. Bakers 12in.
25 watt 8 and 15 ohms £7. P. & P, 30np. Eagle Crossover 98p,
P. & P. 7p. :

CARTRIDGES-Stereo

£1-40. $106 High Qutput £1-40. Acos GP93/l Sapphire, £1-90,
GP94 | Sapphire, £2. TA700 equivalent to B.S.R. SXIM, £1-75.
Japanese equivalent to B.S.R. TC8s, £1:75. P. & P, 7np on each.

Sonotone 9TA H/C Diamond £2-40, Ronette S105 Medium Output,-

CARTRIDGES— | FARRA-
Mono : DAY

” ” an
GP.91 Stereo Compatible E%o vxe Irl a g 4i‘n
£1-25. Acos GP67/2 will | White, Green or
replace Collaro and Garrard | Black rexine or
Mono cartridges, 95np. T.T.C. | Teak cloth with
Crystal High Gain, 75np. S"VeTf °°"5“?d
B.S.R. TC8H Jap. equivalent | metalirontionm

: ker.
£1-25. P, & P. 7np. £1.90F & P 25p

VYNAIR

Widths from 50 to 54in., 75np yd. off roil. P. & P. 10np, % yard
40np. P. & P. 10np. Send 5np stamps for samples.

ELF

An extension speaker of quality; 9 x 5% x 3fin.
veneered in natural teak with smart gold and
mottled Vynair front 3 obm ex.tv speaker. The
baffle is half inch thick. A real bargain at £1-923.
Post and packing. 37§p.

SPEAKER MATCHING
TRANSFORMERS 3, 7. 15 ohms,

8 watt, 70np. P. & P. [7np.

FELSTEAD ELECTRONICS (PW 59)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List, aent free for stamped addressed envelope. (Free overseas). Cash
with Order only—No C.0.D. or Caller service. Charges (Min. 6p) in brackets after all items
apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable, B.A.E.,
please, for enquiries or cannot be replied to. Overseas Orders welcomed,

RECORDING TAPE: Finest quality/value British Mylar available: BTANDARD 5" 600{t.
86p: 627 9001t. 50p: 77 12001L. 56p: LONG PLAY 5* 900ft. 50p: 53" 12001t. 56p:" 7~ 1800ft.
90p. (7¢p on 57 and 537, 9p on 77). Other sizes, Casettes and accessories in List.
CARTRIDGES. All with standard fittings and stylii. Btereo.comnpatible Mono GPY1/8C
£1:10; STEREO GP93 £1-49; Stereo Ceramic GP94 £1-85. (All at 6p each.) Comparas
tives shown in List, with inore types incl. Sonotone 9TAHC, Stereo Ceramic Diamond
£1-97% (6p) DIAMOND STYLII: single tip types: Acos GP37, GPS9, GP85/67, GP71, BSR
TC8/LP/BT; COLLARO O. P and DC284, GARRARD GC2, GC8. GC810,GCE12, RON-
ETTE BF40, 0, P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/16, ONO-
TONE 19T/20T ALL AT 40p each (6p). SAPPHIRE 174p (6p). Double-tip turn-over
types (78 sap. on other side). For ACOS GP73. GP9L (for cartridges GP93, GP4 etc.)
GPI1BC ({or stereo-compat. types) GP104 BBR ST4 (5T3, 8T5), 8T9, (ST8), ST12/14/16,
SONOTONE B8TA, 9TA, 9TAHC. PHILIPB 3306 (3310, 3224, 3228/22, GP280).
CGARRARD GCM21, 22, GCS23, GKS25 and 26, GCM2LT and 22T, GKM24T, GCs231.
GK845TS, & 26T, GCM31, GC36, (:C835, GCE38, KR40A, K341B FTC. ALL AT 75p (6p).
SAPPHIRE 35p (6p). DOUBLE DIAMOND STYLII: (Banie dia. tip each side: no 78) All
types £1:50 (fp;. SAPPHIRE DOURBLE 8T/LP, TIPPED 40p (6p). PICK-UP WIRE:.
Super thin twip flex screened, sheathed, 8p per yard (Up to6 yds., 6p. Over,charges paid).
MICROPHONES: CRYSTAL: LAPEL 1}”, clip/band, lead 3-binm jack plug 32ip (7ip)
CM20 Cream Plastic hand 52¢p: "S8TICK'’ 80 £1-02: CM70 “PLANET" Metal, tapered, with
neck cord, adaptor for stand £1-47§: “MIC 91" hand/desk 81p: “MIC 45" Curved metal
band grip £1:00. ALL with leads (all 9p). MICROPHONE INSERTS: 0-9" 27ip
(Up o 8 for 6p). DYNAMIC: 209 Cardioid Ball. 50K /600 Q) built-in volume control,
onjoff switch, special 20ft. lead, the best value anywhere at $8-30; UD130, uni-dir,
mesh ball 50K/600 Q jack plug, cable, adaptor, £4-80: DM160, omni-dir. Ball mesh, 50K,
cable adaptor jack plug £3-874 (274p each), SPEAKERS. Very popular 12* ROUND, fitted
tiweeter, 3, 8 or 15 ohms (state which) £1-87} (274p)—or pair for stereo £4-25, charges
paid. SMALL 24" 3Q or 8(), (state which) 374p (6p). More speakers in List, HEAD~
PHONES: High resistance 2000 £ adjustable: 82p (10p). EARPIECES. With lead and
min. 2-5mm or 3-5mm (state which) jack plug, MAGNETIC 10p. CRYS8TAL (3-5mm plug
only} 85p (Up to 3 for 8p any size). SOLDERING IRON, 8lim, modern, Rritish high apeed,
84", all parts renlaceable, highest quality fully guaranteed £1-17¢ (10p). TRANSFORMERS:
Sub-min 11X 11 X 12mm, OUTPUT (3 Q for OC72, ete.) 14p or DRIVER 15p (Up to 12 for
6p). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstd. cols. BOLID CORE
14p. FLEXIBI.E or SUPER THIN for transistor wiring, etc. either 18p (Any pack 8p),
RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug, each end, 6t 23p,
121t 38p. With phono plug/phono sacket other end @ft, 25p. 121t. 424p (6p lead any type).
VIBRATORS. 12v/4 pin non-synch 121HD4, 23~ ex. pins, 27p. SAME but 31" ex pins;
US4, 20p. 12v/7 pin, synch. (128R7) 21* ex pins, 624p (6}p any type). TRANSISTORS, stc.
AC/126 124p, AF115 20p, AF116 15D, AF117 20p, OA5 10p, 0A10 10p, OA81 10p, OCd4
14p, OC45, OC71, OC72, OC75, OC81D, OC82D, all at 124p each, OC81 15p. OC170 20p,
0C171 20p. BY '100/800 ply 14p. Many more incl. power types thyristors, ete. in List (6p
up to 12). MAINS NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 173p
(8p either). MAINS BATTERY ELIMINATOR. Input 240v-AC. Output 3, 44, 6, 73, 9 and
12 volt D.C. by switch selector. Onjoff switch, pilot lamp, leads, plug to suitt most casgette
recorder. £3-75 (25p).

SPECIAL NOTICE: WE WILL BE CLOSED FROM TUESDAY, JUNE 27th UNTIL
MONDAY, JULY 31st INCLUSIVE, DURING WHICH PERIOD NO ORDERS OR
LISTS WILL BE DESPATCHED AND NO MAIL DEALT WITH.

But then send an 8.A.E. for our NEW LIST which has full details of all the above and
very many niore of them. plus the widest range of components and accessories at the
lowest possible prices and of guaranteed quality. This includes Btyli/Cartridge replacement
Tables, a section of unrepeatable special bargains and very many new ltems in mono
and stereo, See our prices first—This list is well worth waiting for.

HI-FI STEREO
HEADPHONES

Padded ear cushions seal out room noise. Perfect
coupling between reproducer and ears assure
full response impedance 8 ohms. frequency range
30-15,000 Hz 6ft. cord and standard stereo plug.
Only £2-574. P. & P. 27%p.

STEREO HEADPHONE JUNCTION BOX

Simple unit connects direct to amplifier and
speakers to give attenuated headphone output
has 3 position switch to give headphones only,
speakers only, speakers and headphones.
Only £1-50. P. & P. 13p.

NE 73 STEREO SYST

w. per channel speech and -
music rating complete with
Garrard 2025/TC with Acos
stereo cartridge £54- 75 P& P £1

NOCTRb

EDGWARE ELECTRONICS
CENTRE

194 EDGWARE ROAD, LONDON, W.2
Phone 01-723 1465

EEC Product AC/DC Converter

Input 240 volts. Qutput 3V, 4.5V, 6V, 7-5V, 9V, |
12V d.c.* Current 500mA. |
Price £4-47 postage paid

EEC Car Adaptor
Input 12 volts. Qutput 6V, 7-5V, 9V.
Price £5-10 postage paid

MD 800 Sound Headphones with volume control £3-90
Garrard 2025 with plinth cover and cartridge £12-30
Shira Car Radio MW/LW—

Manual £8-50

Twin Speaker £8-95

Push Button £10-45
Plinth and Cover suitable for Garrard SP25, £3-25
Headphones DHOQ25, £2-25
Siran Battery Chargers 6V and 12V, £2:85
Please send 25p for postage and packing

Quality Cassettes at cheapest prices
C60 35p plus 5p P. & P,

C90 47p plus 5p P. & P.

C120 60p plus Sp P. & P.

Pocket Transistors
Radio AM with Battery, Magnetic Earphone and
Carrying Case, £1:95 Postage Paid.

Mixed packet of resistors 25p postage paid
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NEW FROM SAXON...........

STANDARD & CUSTOM-BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND-HAND
THREE LOW-PRICED AUDIO MODULES — 100W — 35W — 25W (2m=)
SA1 00 £1 0" 90 carr. free SAss £4'45 carr. free SA25 £2' 95 carr. free
16 transistors—6 diodes 8 transistors—2 diodes 8 transistors—2 diodes
43" x 4" x 1" 4" x3" x1” 4 x3" x1”
COMPLETELY BUILT AND TESTED — SATISFACTION GUARANTEED

Employing the latest silicon devices these BRIEF SPEC. FOR ALL THREE MODULES
three modules excel in the field of low-cost Response 15-40,000 Hz + 1 dB
high quality audio. All three modules are Distortion 0-2% @ 1 kHz E
short and open circuit proof and the 100 watt Loads 4-8-16 ohms
module has further protection against over- Quiescent current 15 mA
heating and fauity inductive loads. Al Noise Better than- —75 dB
modules may be used with a wide range of Supply voltage 25-45 volts SA25/35
supply voltages and loads. 40-70 volts SA100
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE ALL MODULES ARE CONSTRUCTED
EXTRAORDINARILY LOW PRICES POSSIBLE. ON GLASS FIBRE P.C. BOARD

STAB“..IZED PS45—supplies two SA25 or two SA35. SPECIAL OFFER. Complete | PS70-—Complete supply for
Fully assembled and tested, £2-85. power supply if purchased | two SA100's including

s“PPllEs MT45 to suit the above module £2°85. with either two SA25 or two | mains  transformer for

Carr. PS45 free, MT45 20p. SA35, only £5°00. music use, £7* 75. Carr. 45p,
SOUND to LIGHT GONVERTER 120 WATT MODULE e

. for 8 ohm systems. 12" 50W 8/15Q

This single channel light unit is the ideal . only £10-90 carr.
:ow-p”riced additifon to the D.J.'s equipmﬁnt. Rugged transformer 30p
t will operate from the bass notes thus f "
flashing lights up to 1000 watts in time with Carr. gl;l:\’lglbséage.zo or Famoui British
the music. Complete with control and Free ith 2 l' £1%_95 40 25W 12" loudspeaker
attractive case—fully tested and guaranteed. with supply carr. 40p. only £4-95 carr. 20p

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY

ANOTHER SAXON

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

' % Headphone monitoring (P.F.L.) with 00mW undistorted output.

- % Master volume control—output levels up to 1 volt.

. ® % Suitable with all power amplifiers or with the SAXON SA series of
e — — ——

amplifier modules.

CSE AMPLIFIER £32 carr.
free. 70W cont. R.M.S.
100YW music. Two inputs,
bass, treble.

FULLY GUARANTEED.

o | STEREO GONTROL

FET inputs four channels

100 watts R.M.S. 8 ohms, J Garr.
sasi™ W 3 | UNIT only £15°80 3=

% Built-in mains operated power supply. or may be battery operated.
% 20-25,000Hz response.

. : * —65dB noise fevel.
MONOQ VERSION with P.F.L, stitt * Accepts all ceramic cartridges.
available at £6.50, carr. 20p % 26dB tonal variation.

% Smart black panel,

SATISFACTION GUARANTEED (Hliustration shows Mono Unit only)

S.A.E. WITH ALL ENQUIRIES PLEASE-—TELEPHONE QORDERS & EXPORT ENQUIRIES WELCOME

A RS AND MAIL ORDER RS O
ehorse Ro A @ 4 4 6a Delce Road, Ro
0 o R 01-684 638 d 0
REED COILS REED SWITCHES
3,6,9, 12,24V Miniature  27p | Large range of many sizes, types AERIAL BOOSTERS 197 TV £6-50
Smal) 27p | and manufacture ‘We make four types of Aerial Boosters. 19" 405 Slimline Televisions in good
Standard 34p | Popular types: L45 625 U.H.F, L12 V.ILF. TV. working order, with complete set of
p o spu a‘;- ypes: 10 for 50 L1l V.H.F. Radio, L10 M|/W & S/W, spare valves.
A ,;'::,a:'ul,‘_’e nfe 24‘;" OB, ¢ Price 145, L12 & L11 £2:85, 110 $2:45. | Brice 2650, Carciage £1:50.
P&P.7 I orders. B S 490,
‘p on all orders tandard cfo p each . VQLVE BARGAINS AERIAL BOOSTERS KITS £1-60
5=46p, 10="70p: Complete kit with all parts and N
EED PUS UTTON REED RELAYS ECCS3, ECLA0, EFS0, BFSs, EF180, i cover trom 30 macs. b0 00 mes
R HB o Many versions available, popufar EFis4, EBF89, EBOL, EY86. PCCBY,
SWITCHES types: 3, 6,9, 12, 24V Eom Fo Tomn menn ec e 500MFD CAPACITORS
Mo'memiaa:)": Action - g‘hmﬁé;/r; ll/A ntor:nally open g:P ggaz PY800, PY801, 30L15, 30C15, 500mf1d—‘251v/v:1 Braﬁd New Electrolytic
cont o mal contac -30L2. with long leads. p each.
2 contacts £1.25 2/EE 2 contacts 44p 4
Iluminated | contact ~ £1-30 2/EEE 3 contacts 52p POST & PACKING un(\er £1-5p Over 51—1011 8.A E for leaflets on all items. Money
Hluminated 2 contacts  £1:58! STD 3/B change over 87p ack g
REELS. OF ENAMELLED COPPER WIRE VELGO ELEGTRONIGS
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams. Send for prices
C.B.M. ELECTRONIC COMPONENTS LTD. .
.M. F .
26 Avon Trading Estate, Avonmore Road, London. W.14 62A Bndge Street, RameOttom' Bu ¥s Lancs
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Sinclair Project 60
~ Stereo 60

i

- treblg + votumg 1 halance »
Lt ' : Built and
i tested
; post free

£9.98

e

pre-amplifier/control unit

The versatility of Project 60 high-fidelity modules is well demonstrated in
this excellent unit. It provides the facilities essential to good stereo and will
enhance the quality of any system it is used with, whether Project 60 or any
any other top line power amplifiers. Compact, yet robustly constructed, the
unit is easily panel mounted and will operate satisfactorily from 18 to 35
volts supply. Silicon epitaxial transistors are used throughout to achieve a
very high signal to noise ratio with excellent separation between channels.
Distortion at maximum output is barely 0-02% with magnetic p.u. input.
Accurate equalisation is provided for all inputs, which are selected by push
buttons. For maximum effectiveness, the Sinclair A.F.U. is recommended
for use with the Stereo 60 pre-amp/control unit. A comprehensive manual
supplied with Project 60 modules makes installing and connecting easy
and ensures best possible results from your system.

SPECIFICATIONS

fnput sensitivities: Radio—up to 3mV.
Mag. p.u. 3mV correct 1o R.LAA. curve
+1dB, 20 to 25.000 Hz. Ceramic p.u.—up
t0 3mV; Aux — up to 3mV. Output: 250mV.
Signal to noise ratio: better than 70dB.
Channel matching : within 1dB.

Tone controls: TREBLE £-12 to —12dB
at 10KHz; BASS +12 to —12d8 at 100Hz.
Front panel : brushed aluminium with biack
knobs and controls.

Size: 66 x 40 x 207mm.

Project 605

Super ICA2 15y wmirer

sistor circust contained within a 16 lead DIL
package, and the finned heat sink is sufficient for
all requirements. The Super 1C.12 is compatible
with Project 60 modules which wouid be used
with the Z.50 and Z.30 ampilifiers. Complete with

The easy way

free manual and printed circuit board to buy a nd
SPECIFICATIONS bU I 'd
Output power: 6 watts RMS continuous {12 PrOJeCt 60

watts peak). 6-8%. Frequency Response: 5Hz

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, the first time an iC
had ever been made available for such purposes.
we have foliowed it with an even more efficient
version, the Super IC.12, a most exciting advance
over our original unit. This needs very few ex

ternal resistors and capacitors (10 make an
astonishingly good high fidelity amplifier for use
‘with pick-up, F.M. radio or small P.A. set up, etc

The free 40 page manual supplied, details many
othet applications which this remarkable iC.
make possible. it is the equivalent of a 22 tran-

10 100KHz4-1dB. Totat Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band {28V).
Load Impedance: 3 to 15 ohms. tnput Im-
pedance: 250 Kohms nominal. Power Gain
90dB (1.000,000,000 tmes) after feedback.
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22x45x28mm in-
cluding pins and heat sink:,

Man1al avaitable separately 15p post free,

With FREE printed circuit
board and 40 page manual

£2.98 Post free

Project 605 is one pack containing: one PZ5
two Z30's. one Stereo 60 and one Masterlink
This new moduie contains all the input sockets
and output components needed together with ail
necessary leads cut to length and fitted with neat
iittle clips to plug straight on to the modules.
Thus alf soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with

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

Sinclalr Radionics Ltd, London Road, St. lves,
Huntingdonshire PE17 4HJ. Tel: St. lves 64311

==
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the world’s most advanced high fidelity modules

2.3 O&7Z. 50 power am P | Ifi @YS  suin tested and guaranteed with circuits and instructions manual. 2.30 £4.48 2.50 £5.48.

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-~
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (882)
and all lower outputs. Whether you use Z.30 or Z.60 amplifiers in your Project 60 system will depend
on personal preference. but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be used in a far widerrange of applicatiors. .
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).—Power OQutputs:
Z.30 15 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts.
Z.60 40 watts B.M.S. into 3 ohms using 40 volts : 30 watts R.M.S. into 8 ohms using B0 volts.

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

PI’Oject 60 stereo F. M. Tunel' Built and tested. Post free. £25

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now. Sinclair have applied the principle to ‘an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils.an
1.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of ihigh fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically. a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidefity systems.
SPECIFICATIONS—Number of transistors: 16 pius 20in |.C. Tuning range: 87.5 to 108MHz. Sensitivity:
7uV for lock-in over full deviation. Squelch tevel: Typically 20pV. Signal to noise ratio: >685dB. Audio
frequency response: 10Hz — 15KHz (+1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 2uV. Cross tatk: 40d8. Output voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 26—-30VDC. Indicators; Stereo on ; tuning. Size: 93 x 40x 207mm.

A-F-U- High & LOW PaSS Filter Unit | Built, tested and guaranteed. £5.98

For use betwesn Stereo 60 unit and two Z,30s or Z.60s. The unit is very easily mounted and is unique
in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other ampiifier system.
There are two filter sections — rumble (high pass) and scratch (low pass). H.F. cut-off (—3dB)
variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 25Hz to 100Hz. Distortion at 1KHz
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:
66 x40 x 90mm.

P
. :

Power Supply Units

Designed specifically for use with the Project 60 P2.5 30 volts unstabilised £4.98
system of your choice. Use'PZ.5 for normal Z.30 :g-gzg VDZ“;&%"SSZ £7.98
N A R Volils stanilise
gissembll_eT and PZ.6 or PZ.8 where a stabilised supply Uess maing transformer) €798
Isessential. PZ.8 mains transformer  £5.98
Typical Project 60 applications
System The Unitstouse together with Units cost
Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume control. etc. G U a ra ntee
: - |f5 w:t{nn 3 months of purchasing any product direct from
Mains powered record Z.30.PZ.5 Crystalorceramic P.U.  £9.45 Sinclair Radionics Ltd.. you are dissatisfied with it your
player volume controi, etc. money will be refunded at once. Many Sinclair appointed
- - Stockists also offer this same guarantee in co-operation with
12W. RMS continuous 2xZ.30s, Stereo  Crystal, ceramicormag. £23.90 Sinclair Radionics Ltd.
sine wave stereo amp. for ~ 60; PZ.5 P.U.. F.M. Tuner, etc. Each Project 60 module is tested before leaving our factory
average needs . and is guaranteed to work perfectly. Should any defect arise
- T . N in normal use, we will service it at once and without any
25W. RMS continuous 2xZ.30s, Stereo  High quality ceramicor  £26.90 charge to you, if it is returned within two years from the date
sine wave stereo amp: 60;:P2.6 magnetic P.U., F.M. of purchase. Quiside this period of guarantee a smail charge
using low efficiency (high Tuner, Tape Deck, etc. (typically £1.00) will be made. No charge is made for
performance) speakers postage by surface mail. Air Mail is charged at cost.
80W. (3 ohms) RMS 2x2.50s, Stereo  Asabove £34.88
continuoussinewavede ~ 60: PZ.8, mains SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ
luxe stereo amplifier. (6OW. transformer . i
RMSinto 8 ohms) , Please send
Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 Tenclose cash/cheque/money order.

transformer etc.. controls

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required.

Name

Address

sinci=ir- |
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-LINDAIR (ELECTRO-T

SEEN THIS P

This is the only way way we could illustrate this

fabulous item.
N o R P L E glass copper-clad laminate.
Finest quality with Woven
Glaes base of Epoxy-resin. Bxcellent mech, and elee.,
conductive properties. Heat Resistant. Ideal for
P.Cs.. ete. THIS I8 A SPECIAL PURCHASE AND
ONLY AVAILABLE WHILE STOCKS LAST.
Sizes: 127 x 127: 24 X 127: 24" x 24": FULL
SHEET 43° x 37- (11 sq. f£.). Single sided copper

the famous American fibre-

ECH) LTD-

FURTHER BULK PURCHASE

SILVANIA ‘
MAGNETIC SWITCH f{

NOW GOMPLETE WITH REFERENCE \I

awitch.

Vacuum sealed in a glass envelope. Bilver

contacts normally closed, rated 3 amp at

120v, 13 amp at 240v. Size (approx.) 17/36” long x | b

1~ gia. Ideal for Burglar Alarms, Security systems,
etc., and wherever non-mecha

switching is required. New Lower

Price. Only £2-10 for 12, 28 for 50

or #161or 100 complete with magnet.

il

wilh ticknesses of L/ss", %fea”, 1/16” 334", also Double
sided /a2%, /18", 3/2a”

PRICE ONLY £1 Der 21, 1. 588:;%{!;11!:30::

Over 4 8q. ft. (cut gizes only) Post. FREE. Full sheets
post by rail G.B. only £1 one or more sheets,

MICRO-LITES

‘Wonderful enginesring—micro minia-

ture incandescent lamp small enough B
pase throagh the eye of aneedle! \ e

1,000’s of uses. Will operate from

the output of a tramsistor. T7--

PROGRAMMER TIMER
HONEYWELL
“_ﬁﬂq
f.

Silently driven by a shaded pole £]
with spiral element. May be switched
Timi
for all machine control timing pl‘oblems Repetmve lamps have a lLife

Mycalex motor. Compact, powerful
for 500 or 1,000 watts. PRICE ONLY P. & P. 40p
By LONDEX LIMITED
accuracy better than 0-5% of tull scale setting. Two or expectancy 1,000 hrs.
R PR & £3
i
24

A bank of 15 micro-switches are each insiependently
operated by 15 pairs of came which in turn are individu-
ally sdinsétble to give switehmg periods ot Zero to
12 seconds with i iable

maina synchronous motor drlves the cam shaft at 1 rev
per 12 seconds (5 R.P.M.). Designed originally for

vending machines at & cost of £16-00
£5 (b

and quiet running with aluminfom
impelier (outlet 5§ x 14). Maing

AUTO-RESET r

Type IMP Mk, 2, Brand New and Boxed. These well Rating: 1-5v, 10-16ma. Size
kmown timers are : already in wm-ld-wxde use and are 44 x l4mm dia. Leads
more can be interconnected to give-control of a series

of progesses, 230/250v. 50Hz, also

TANGENTIAL HEATER
voltage, PLUS matching heater unit
PROGESS
perfect for I 22mm. Thes. (fantastic
available 60Hz. 15 minutes tul OUR PRICE

per doz.
Free p. & .

scale, 15 seos, Der division. Driven

ONLY

£650

NEW AND UNUSED
Postal or carriage charges are for Great Brilain only,
We welcome orderz from established companies,-
educational depts., etc. All orders under £2-50, cash
wiih order please.

plus. Many applications whm cnn-
tinwous #equence Pprogramn

required, such as llghtmg eﬁects etc
New in original makers rarions, Ficst
clags value at £5:75 plus 26p P. & P.

corporates solenoid operated olutch
A.lso, lever actuater micro switches.

ormal price probably in excess of
616 Complete with multi-pin con-
nector as illustrated.

P. E. ‘GEMINP .
STEREO AMPLIFIER 7

3% Watts (R.M.S.) per Channel Into 8 Ohms !
Total Harmonic Distortion 8-02%1!
Frequency Response (-3 dB) 20Hz-100kHz ! 1

This high quality Stereo Amplifier for the Home Cormructor was descrlbed

' LONG WIRES

Massive Horizontal Aerials—Like Vintage Cars—

only the enthusiastic amateur still takes them
seriously!

A decade ago PARTRIDGE solved the 6 Band
Compact Antenna problem, resulting in a
WORLD EFFICIENCY AWARD.

We've news for you—PARTRIDGE have now solved
the OTHER END of your problem—with no garden,
and plastic plumbing, as the moon man said, holding
the lead marked “Earth”—"*What do | do with this?"'—
Partridge have the answer—The Fantastic
JOYMATCH ARTIFICIAL EARTH—£4-50
(+ 30p P/P)

Send 3p for illustrated details of the Partridge

Budget Line and the Partridge Export Range of
Space Age Joystick V.F.As and Joymatch

Tuners to—
BOX 5,
PARTRIDGE ELEGTRONIGS LTD.,
BROADSTAIRS, KENT

Phone: 0843 62535—Cheap Periods 0843 62839
C.Q.D. orders welcomed

in a series of articles in “Practical Electronics", from Novem g
March 1971. It is now recoﬂnised as prucﬂcllly the ulﬂmate in High Idallty
and s certainly equa anything ane can buy, no matter whnt the cast,
but Iz well within the capabllmn of the ambitious construg

We can now supply a reprint of the articies in booklet lorm rice
$5p plus 4p , with free price |

For free price list only, or a compleie fru specificatlon, please send # foolscap
size S.A.E.

AH Parts avatlable separately.

ELECTRO SPARES

21 BROOKSIDE BA
CHESTERFIELD DERBYSHIRE,
"QUALITY @ SERVICE @ VALUE

10,000 INTEGRATED CIRGUITS SGOOP!

EXPERIMENT WITH NEW BRANDED 1.C’s—-NOT SECONDS
BARGAIN PACK containing (a; Linear Amplifier 709
b} Thynstor 100 P.1.V. 0-3 Amp
{c) 18 mixed D.T.L./T.T.L.1.C's
20 items—ail marked—£1 a pack + 10p carr.
Data available 5p per type
1.C. Tape Recorder Ampliﬂer 1 Watt—with c;rcult——up + 5p carr.
1.C. ""A.M." Radlo 700m/w—with circuit—80p + 5p carr.

1.C. Wide Band Ampilfier + F.M. Dnscrlminator_wnh circuit—35p + 5p carr,

09—O0P. Amplifiers—T0-5~15p. DIL—20p + 5p carr.
7-Segment %Iug-ln lndlcators with base—5V 60 M/ ——“p + 5p carr,
N-Channel uT4o—-wlth Data—35p + 5p carr.
Triac 450V 5 IA ate—80p -+ 5p carr.
2N 3058 Translslors. 115Walt NPN-—45p + Sp carr,
7475~40p, 7476—30p, T480--50p, 7401—40p, 7492—68p, 7493—80p. + Sp carf,

ELEY ELEGTRONIGS

112, GROBY ROAD, GLENFIELD, LEICESTER,

LE3 8GL
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BRAND NEW

SEMICONDUCTORS & COMPONENTS

RETURN OF POST

GUARANTEED SOLE AGENTS FOR SOLID STATES DEVICES INC,, (U.5.A.), IN U.K. SERVICE
TRANSISTORS TTL. LOGIC I.C. NEW PRICES
2G301  20p 2N3404 Bgép 40310 ggp 3&13201. %Sp BSX28  82lp §K¥§al §7§p 1—3: -.25+ 1~g4 22+ 12 22+
2¢302  20p 2N3405 p 40311 P B ip BSXS80 82 KT401 87ip ) p £p p  £p
26308 205 4N3414 22ip 40312  47lp BCYSL so}; BEX61 ez; NKT402 90p | SN7400 020 018 8N7498 071 062 SN7460 020 0.18
nG306  A%ip 2N3415 221p 40314 $7ip BCY32  50p BSX76 22ip NKT403 75p | BN7401 020 018 SN7430 020 018 8N7470 088 0-34
2G308  30p 2N3416 37ip 40320 47ip BCY33  25p BSX77 27ip NKT404 62ip | SN7402 020 018 6SN7432 048 048 8Nj472 036 031
2G309 30p 2N3417 3S7ip 40323 8§2Ip BOY24  80p BSX78 £7ip NKT405 75p | BN7403 020 018 #N7433 071 062 8N7473 045 0-38
26371 - 15p ©N3570 £1-25 40324  47ip BCY3R  40p BSY10 27ip NKT406 62ip | SN7404 022 020 8N7437 058 045 SN7474 045 0-39
2G374 20p 2N3572 97ip 40326 87ip BCY39 80p BSY11 2vip NKT451 62ip | SN7405 022 020 8SN7433 0-52 045 SNT475 0-60 055
2G381  28ip 2N3603 2Vip 40329 80p BCY40 50p BSY94  15p NKT452 62};1 SN7406 056 0-50 SN7439 052 045 SN7476 047 042
ON404  22ip ©N3606 27ip 40344 27ip BOY42  15p RBSY25 15p NKT453 8N7407  0-56 050 SN7440 020 018 SN7480  0-70 0-65
2N696 20p 2N3607 221p 40347 5ip BUY43 15p BSY6 174 I\KT603I'32§p SN7408 022 020 SN7441AN 0-80 ¢77 N7481 145 127
IN697 17p 9N3702  1lp 40348 §2ip DBUYs4 824p BEY27 175p NKT6LIF32ip | SN7400 023 020 SN7442 104 088 8N7isz 128 100
. a7 BOYSS  92ip BS1o3  17ip NKFo74F 80p | SN7410 020 018 sN7443 104 088 SN7488 130 105
1 BCYS0  92ip BSY28 17ip NKT677F 30p | SN74i1 022 020 8N7444 104 088 8Nv484 110 1.00
BCY60 97ip BSY3? 95p NKT713 25p | SN7412 048 042 sSN7445 185 170 SN7483 250 280
BCY70  20p BSY36 25p NKT781 30p | SN7418 085 082 &N7446 1-30 120 SN7488 0-45 040
BCYTL 25p BSY87 95p NKT10419 80p | SN7416 045 040 SN7447 1-30 120 8N7488 12-40 11-80
BCY7? 17%p DBSYas 22)p NKTI10439 SN7417 045 040 SN7448 102 092 SN7489 497 4-40
BOZ10  27ip BSY39 22ip 37ip | SN7420 020 018 &N7449  Pricetobe SN7490 080 075
BCZ11 42ip BSY40  3gip NKTIOSI SN7421 022 020 announced xhortly  SN7401  1-20 1-00
PD116 £1123 BSYSt 82ip 1 B|N7422 048 042 SN7450 020 018 SN7492 080 075
Rp121 65p BsYSs2  32ip NKT20329 SN7423 0-52 045 8N7451 020 018 AN7403 0-80 075
DDI23  82ip BSYZ3 37y SN7425 048 042 SN7452  0-20 018 SN 085 079
BD124  60p BSYs4 40p NKT20339 SN7426 032 088 SN7453 020 018 SN7495 085 079
BD1381 75p BSY36 90p p | SN7497 0-48 0-42  sN7454 020 018 8SN7494 100 080
i o o naf poyia g NKTWON,
22 N3 ] B 374 § D =
2N1131 gég n:}sngu g;}p ACL54 22;1: BDY}I £1-62% ng‘;gz gg p NKT8011% Axial Iead SO L BT B AlS 6p eac
2N1132 3855 ACIT6 BDY¥17 £1'50 BSY90 h
ON1302 17p 2N3RZEA “ AGI&7  @2ip BDYIS S175 BSYoss l1oip NKTS0113 ues (WRJV): O-bdf6k 1405 L8fo5:, 20[161 2uod; 41105 4/40;
21303 17ip 2N3836 sop ACISR  37p BDYI19 £1.971 BSW4l dolp - 64195, 8/40; 10/64; 125/25; 16/40; 20/16; 20/64: 25/6-4;
2N1301 Z24p LNIBIGA p ACYL7 2Mp BDYL0 £118] BSW70 27ip NKTS0211 W“” 32/10; 32/40; 40/16; 59/“ 50/25; 50/40; 64/10: 80/18; 80/25;
oN1305 225p 2N3RAR ssp ACY18 ng BDY38  97ip ClIL  75ip 100/6°4; 125/10; 125/16; 200/10.
oN1306  2bp IN3858 4 ACY19  25p BDYAo £1-85 (424 27p NKT80212
emzog %gn 3223584 %"ggp Acyz ggp Boyel ﬂ-%s C4a5 B msonii? SILICON RECTIFIERS
2N130 D 5 p ACY2 D 2 £1:00 C426 0; 213 .
NS0  30p 2N3360 30p ACYD S0p BKIIS 2% G a7in o | T4V FERR SO O O (O O e
2N1507  17}p N3RS 2180 ACY2D 20p BFL7 47ip 0744 80p NKT80214 34 150 175  20p 920p 95 27 300  86p
2N1618 2Bp 2N3877  40p ACY40 20p BFI63 37ip DISP1  ip L 5a TP Sep  sop  83ip  36p — &
2N1631  35p 2N3S77A 40p ACY41 96p BFI167 18p Di16P2 NKT&0215 104 30p 35 dp 4 56 8p 75 -
aN1632  30p ©N3900 37ip ACYi4 40p BFI78  19p D16P3  97ip P |10k 36p 455 48 s5p  65p 78 8,},’ -
ami6as %;i" ehea Bg‘:l' ADio G BRIT7 3 DloRd  40p NKT8021E o | 54 0p 80p B0p  £100 £140 170 £275 -
N163 p 2Na p AD149 3 7 GET102 D -
ON1671B£1.00 253903 36p ADI150 gggg BiiTg 30p GET113 209 382(2‘ ggg Y amp and 3 awD ave plastlc encapsulation.
2N1711  95p 2N3004 35p ADI6l ip DF180  36p GETIl4  20p 0OC2 g
ONISO gaip SNy Ip ADIOZ ip DRISL afip GETUS 20y 0028 80y DIODES & RECTIFIERS
28189 70 2N30D p AF10 F184 GET119 2 D .
2N2147 sztp 251058 . 17ip AF114 2%5 RFiS3 431y GETIo0 59ip OCes  50p f IN34A  10p AAlld - 7p . BAX16 124p  FHT3/4  22ip
ON2148  B7ip 254059 10p AF11S  96p BFI94 17ip GETS73 12ip OC26  7ip [ INS14  7p AAl20  18p BAY18 17jp 045 17p
oN2160 574p 254060 12tp AFI1A  25p RBFI195  15p GETSs0 80p OC28  ejp | INOI6  7p  AAZI3 12  BAVSL 7p 0A10  20p
2ND103  40p 9N4061 120p AF117  95p BF196  42}p GETas7 20p OC29  62ip | IN4007 20p AAZLS 12D BAY38  25p 0A9 10p
oN2193A 42ip 2N4062 18ip AF118  6%4p BFIS7 42lp GHTSS9 29ip OC35 50p | 1544 L G HR 8Bl RU 0A47  8p
9N2104A 30p 2N4244 47ip AF110  20p BP198  42Ip GETS80 22ip O e2ip | 18113  15p 4100 P BY103 9'25’ 0AT70 ™
oN2017 27)p 2N4285 17in AF124  22ip BF200  52ip GETsos 90ip OC4l  g2ip | IS120 12 BAWZ  86p  BYI22 4%7ip  0A73  1ifp
2N2218 23 aN 17ip AF125  20p BF224  1ldp GETS97 23ip OC42 25p | IS121  14p BA110  25p BYI124  15p AT 7
2N2219 2 17ip AF126  20p BF225 19p GETS08 281p OC4d 20p | 18130 8p BAl4  15p BYi26  15p 0481 p
axNo999  95p 2N4288 17ip AFI27  173p BF237  23p MJ400 £1.07; OC45  12ip | IS131  10p Ballts 7 BT 0A82  10p
uNo201  95p 2N4290 17ip AF138  374p BF233  23p MJ4u0 £1.121 0OCdS 16p § ISis2  12p Baidl  17p BY164  87p 0A90 7
2N29222 | 30; 173p AF178 4%ip BF244 23p MJ421 £1-18; ©OC70 15p | Is20 7p BAl42  17p BYX1a 22 0A91 ™
2N3970 12ip AFI179  78ip BFW61 47p My430 £102f OC7L  lzpp | 18922 8»  Bald 1p  BYAI0 35p 0495 ki
N7 abp sX4wd 47p ARM0 SHp BEX12 23 Miso e 02 12 18923 12p  BAlS 170 - BYZI1 a2  0A200  7p
2N2368 17p 2N5027 B%ip AFISL 4%ip DBFX13 22ip MJ4e0 o7jp OC74  8ip | ISsd0  5p  Bals4 12 BYZ12 80p  OA202  10p
9N2369 17p 2N5028 57ip A¥239  42jp DBFX20 80p MJ4sl £185 OC75  22ip BAX13  bp BYZI3  26p TIV307 50p
oN2369A 17}1; 2N5020  47ip AF279  4%p BFX30  80p MJ4%0 £1-00 0OCi6 2ip OPTOELECTRONICS
2N2410  42ip N5030 42ip AF280 6%f» B¥X42 37gp MJ4n) £197 0077 30p SLIDE POTENTIOMETERS
2N2483  2%ip 2N5172 12p AF211  3Qp BFX44 37ip MIIR00 22174 OC8! 20p 3
aN2484 32ip 2N5174 b52p ASY26  25p BFX68 673p MJE340 62p OCBID 22ip | MINITRON 3015F 7-SEGMENT 58 mns TRACK
aN2530  22lp 2N5175  6%ip ASY27  87lp BFXs4 925p MJIEAZ0 60p OCKS 95p | INDICATOR (16 PIN DIL) £2-06 § SINGLE GARGED. LOG or LIN
9N2540 224p 2N5178  48p ASYUR  27p RFXs5  38ip MIEsu  ygp OCS4 25p May be driven by BN7447 1 )M.‘ 40p each.
4NuU613  85p t)bzﬁx)sr,,\ 30p ASY20  27ip BFXs6 95p MPFI02 42ip OC130  82ip TWIN GAN;_GHD. LOG or LIN
oNu614  30p ©NO0243 45p ASY38  25p BFXST 27ip MPF103 37ip 0C140 aea: GNP-7AH  COLD _ CATHODR 1k to 500k  680p eavh
2N2R46  52p ¢N5246 4Zjp ASYS0  25n BIXS88  25p MPF104 8%ip OCI70 3 TUBE SIDE VIEWING. 0-9 and
2N2606 92hp 2N5249 @7ip ASVSL  SPip X89 62p MPFI05 374p OCI7TL  80p | TWO DECIMAL POINTS, Maybe | MULLARD czao M/FOIL
ONOTIL  20p 2N5Y65 £3-85 ASYS4  95p BFX98A 70p MPs3gas 3Bip OC200  40p | driven by SN7447N. 75p CAPACITO
2N2712  26p 2N5266 £275 ASYs8  82ip BFYI0 3%p NKT013473p OC201  60p - -
2N2713  273p 2N5207 £2:62F AU103 £195 RFYL) 42lp NKTI24 423p 0C202  6p | Tir 909 LicHT EMITTING | 00L °°~"~’. 0033, 0-047 3p each
2N2714  30p 9N5305 37 ASZ2l  424p BFYI7  29§p NKTI195 274p OC208  421p | DIODF. Made by TEXAS INST. 0-068, 0 .. - 4p each
2ND865 sz;p 2N5306  40p BC107  10p BFY18 32ip NKTI26 27ip 0C204  42%p | (Red). 36p 015, 052, 0-38 6D each
qug:A 3% 2§52°; g; p BC198 1gp gggx)g 32p NKTI23 27ip gg‘zgg ggp g-gg e lgp
2N29 P 2530, P BC109 10 20 £160 NKT135 27 52 P 68 - - . P
2N2005 87ip 2N5309 62ip BCI3 15p BFY21 42lp NKT137 32; OCP7l  4%p BISONIEBOIORESIETOR SN ¥ .- . 14p
9N2905A 40p 2N5310 42ip BCIIH 15 BFY24 46p NXT2I10 80p ORP12  50p Lspw . .- .- 21p
oNZ006  25p 9N5354 27ip BC1I6A  15p BFY25  26p NKT211 30p ORP6L  60p | VEROBOARD 2.2F O 26p
‘.;Ngaog.& 2;3: 2&355 2';;) RC118 ép BFY26 20p NKT212 30p ;’3%62 332» 0.1 0.1
SN2 2N5356 8 BC121 BFY20 50p NK7213 380 3 atrix  Matrix X
2N92023  15p 2N5363 475 BC122 2u§ BFY30 603 NKT2H4 22; TIS43 275 2% % 3%in ni'?;‘ D 3’5“ \t?zosuon ° Rmszsrg%s hi
oNeoo4  15p 2N5366 32lp BCI2%5  20p BFY1l  S0p NKTl5 22p TIS4s  10p | o} x 5in 95p  25p H s (D 0 ) QI
aN9ne5  18p 2N5367 S7ip BCl26  20p DBFY4S 63ip NKT216 373p TIS45  10p | 31 x 3lin 2p 2650 5 waty 5oy (ap to 82k 0 only), 9
aN2920 oN5457 37ip BC140 87\p DBFY50 923p NKT217 42ip TIS46  1lp | 37 x bin 30p L T AL
Green 14p 28005  76p BCI47  10p BFYsl 20p NKT219 80p TIS47  1Ip | 5'x 17in (Plaim) 88p  — o U B2 €0 ; only),
Yellow 124p 928020 £2:00 BCL4R 10p BFY52 28p NKT223 27ip TiS48  12ip | Vero Pins (Bag of 36) 20p »
Orange 12fp 28102 5 BC149 12p BFY53 17dp NKT224 25p TIS49  123p | Vero Cutter 46p
2N301 30p 28103 25p BC152  17ip RFY56A 574p NKT225 224p TIS50  174p | Pin insertion Tools (1 and 15 POTENTIOMETERS
2N3014  32jp 28104 25p BCl57  20p BFY75  30p NKT220 30p TISSL  12ip matrix) at 56p. Carbon:
2N3053 18p 28501  32jp BCI58  1llp BFY76 42p NKT2S7 8§p TISS2 12ip . Yog. or Lin., less switch, 16p
9N3054 46p 28502  35p BCI39  lep BFY77 b7ip NKT238 26p TISS3 - 23ip " Log. or Lin., with switch, 25p
2N3055 62p 28503 27ip BCi60  62jp BFY90 67in NKTo4o 27jp TIS60 23ip “SCORPIO” CAP Wire-wound Pots (3W), 38p
2N3133  30p 3N83 40p BCI67 llp BFW58 27ip NKT241 27ip TIS6) 25p DISCHARGE IGNITION Twin Ganged Stereo Pots, Log.
2N3134  30p 3N128 70p BCI6SB  10p Brws9 25p NKT242 80p TIS62 27ip SYSTEM P '409- N 3
9N3135  25p 3N140 77ip BCI6RC 1lp BFPWA6  25p NKT243 623p TIPUOA  b0p (As published in P.E. Nov. -
2N3136 25p 3N141 72ip BCI69B  1lp BPX25 £1-85 NKT244 173p TIP30A 60p ’71). Complete kit £10:00
2N3390  25p 3N1d2 55p BC160C 1%p BPX2d £1-80 NKT245 90p TIP3IA 62ip *“P. & P. 50p. PRESETS (CARBON)
oN330L  20p 3N143  674p BCI70  12lp BPYI0 £1-45 NKT261 20p TIP32A 75p bLILHELD 01 Watt 6p  VERTICAL
gggz‘;y 1%)? 3N152  87ip gglgl, }sp g‘R‘X{Sg g P gxmgz 30p TIP33 P 0-2 Watt,  6p OR
3,4 172 p B8X1 P NKT2 201 -024p - K y
2asaes 13p LOA 8P DSOS ol Baxse 17 NKToTi 0p TIPMMA 8203 | MESISTORS COUAD i) HIemeds)
Nt 1o 0050 33?: polss Lt pexol a7ip NKTors g Iiftea £290 | A 59, 1p 1W,1W & oW
2 13 <0 183 BEX28 KT274 P 3 2t i iz ioi
N3403 32ip 40309 321p BCISe  lp DBRXo7 47ip NKT9%5 Rt EEEnD P.W. Digital Clock

Matching charge (audio transistors only) 15p extra per pair.
Prices subject to alteration without prior notice.

20p
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN,)

watt 2%, MIO 4p
watt 10%, 2lp IW & {W
2 watt 10%, 6p E24 Series.

Complete Kit (less box) as in

£20 ,50 Avpril *72 issue.

Tel. 01-452 0161/2/3
Telex 21492

28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

A. MARSHALL & SON

(inc. P. & P.)
CALLERS WELCOME
HRS. 9-5.30 MOX.-FRI.
9-5.0 SAT.
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Mlscellaneous

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Bear power cuts. Be independent. ldeal for
caravans, tents, emergency lighting, etc.
Works anywhere where 12v. is available.
Guaranteed for six months.

READY TO USE at
£3'60 post paid

12 ins. 8 wate

21 ins. 13 watt £4'60 post paid
SALOP ELECTRONICS,

23 Wyie Cop, Shrewsbury, Shropshire

Callers welcome. For Lists or enquiries Ige.s.a.e.

“SHORTWAVE Voices of the World"
£1-55; an exceptional book. “World
Radio TV Handbook” £2-80, “How to
Listen to the World” £1-35, under £2
postage 10p worldwide. IRC/3p for
price list (Mail Only). David McGarva,
Box 114A, Head Post Office, Edinburgh
EH] THP. Closed June 20th-July 3rd.

TAPE HEADS
PICK-UP
CARTRIDGES

SERVICE MANUALS for Pre 1458
HM.V. and EM.I. MODELS.
Radio and Record P]aver Manuals
25p each. Television Manuals
371, p each. Send C.W.O. stating
model required.

Send stamp for comprehensive
lists of transformers, condensers,
resistors, cartridges and tape
heads,

R.D.I. LTD.,
Chilton Works. Garden Road,
Richmond, Surrey.

THE TEXAN
Texas 1.C. Hi-Fi Amp. (see May 72
issue). Send for list of parts and
prices to build this and other high
quality outfits
TELERAD!O SPECIAL PRODUCTS
325 Fore Street, London, N9

Classified advertisements 9p per
word (minimum 12 words). Semi-
display setting £6:50 per single
column inch, Advertisements must
be prepaid and addressed to Clas-
sified Advertisement Manager,
PRACTICAL WIRELESS, 1rC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be mage payable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

Darned

Electronic

Wizardry

by Dewtron

Famous KIS, e.g. was-waa complete
kit £2.95; Fuzz kit £4-75, auto
rhythm, modules from £18 per set.
Ring Modulator modules £7 and
whole range of synthesiser modules,
musical novelties. etc. Catalogue 15p
from D.E.W. Ltd., 254 Ringwood
Road, Ferndown Dorset.

y
PRINTED CIRCUIT BOARD

In 6 standard widtha: 2in. 24in. 3in. 33in, 4in'
and 8in x any length. 1/16in Fibreglass, single
sided, 2p per 3 se(. inches. Doublesided. 1p per sq.
inch. P. & P. 5p per order. SAE, Quotations for
other sizes and quantity discounts. 4

J. KNOFPP, 11 O
Fssex, CM7 6LY. Tel. Braintree 25264,

ht Gard ¢

RECORD TV SOUND using our loud-

speaker isolating transformer. Pro-

vides safe connection to recorder. In-
structions included. £1 post free.
CROWBOROUGH ELE CTR ONICS
S(PW) Eridge Road, Crowborough.
ussex.

Tape Recorders

ROBIN HOOD

(NOTTM) LTD.

Spetiat Oﬁer-Post Free.First Class British Made
Non-stretch Mylar Tanas

5ilns. ‘X
53Ins X 120011 sop
Tins. 7 x 1200,

60p
Tins. 3 x 1800ft. 85p
109% discount on orders over £5§
23 Wadham Road, Woodthorpe, Nottingham

Ladders

LADDERS. Timber 20ft, £7-80; 29ft.
£11-20. Carr. 80p. Brochure (Dept.
WLS), Home Sales, Baldwin Road,
Stourport, Worcs. Callers Welcome.
Phone 02-993 5222. Ansafone installed.

Amplifiers

TAPE AMPLIFIERS
Made by Clarke & Smith, these
sensitive amplifiers with vol. and
tone controls use 2 x ECC83, EL84,
EZ80, and give 2 watts into Tin X
4in 3 ohm speaker. Contained in
oak-faced cabinet with non-stan-
dard deck using single a.c. motor.
Only £4 +£1 carr. Complete with
circuit diagram. t free.
GREENWELD ELECTRONICS

(PW3)
24 Goodhart Way, West Wickham.
Kent.

THE NEW
ELEGTRONIC MUSIC FOR YOU

Then how about making vourself an elec-
tric organ? Constructional data evailable
—1ull circuits, drawings and notes! It has
5 octaves., 2 manuals and pedals with 24
stops—uses 41 valves, With its variable
sttack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C 8., 20 Maude Street,
Darlington, Durham. Send 24p stamp.

BUILD IT in a DEWBOX quality
cabinet. 2in x 24hin x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—}‘hght now.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your cransmuslons will be virtually SECRET since
they won’ 't _be heard by conventional means.
Actuatly it's TWO. KITS IN ONE because you get ail
the printed-circuit boards and components for both
the transmitter AND receiver. You're oing to find
this project REALLY FUN.TO. BUILB with the
EASY-TO-FOLLOW instructions,  An extremely
flexible design with quite an AMAZING RAN GE~.
has obvious applications for SCHO O O]ECTS
LANGUAGE LABORATORIES SCOUT CAMPS
etc.

GET YOURS!  SEND £5.50 NOW
*(S.A.E. for details)’ ~
TO: 'BOFFIN PRO]ECTS’
DEPT, KW2010

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
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CHROMASONIC ELECTRONICS is well
and living at 56 Fortis Green Road,
London N10 3HN. 40 page 111ustrated
catalogue 20p post free.

—TOP TRANSISTORS-

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for ideptification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or
Any 15 transistors for only £1.90

ACY22  BFYS! ocn 2N3702
BC08 BFYS52 0C202  2N3703
BC109 BSY27 ZTX300 2N3705
BClé8 0OC45 2N706 2N3706
BCle9 [elor]] 2N2926  2N3708
Money back guarantee, P. & P, 10p.
1. M. KING (E)

17 Buckridge, Portpool Lane, London, E.C.1

Hi-Fi Equipment

Peerless

HI FI LOUDSPEAKERS
CAcelaimed Sy the Experts
MULT!—UN!T SYSTEMS
IN KIT FORM
MATCHING CABINET KITS
ALSO AVAILAELE
Full details & address of your Jocal deaber Fromi:

P.F. & A.R. Helme Ltd. (Dept PW8 )
Sumrnerbridge: Harrogate HG3 4DR
Yorks. Tel. Darley 279 (STD 0423-72)

Books and Publications

3

*,
o'

D e o o

COMPONENT
CATALOGUE AND
DISCOUNT VOUCHERS
25p Post FREE (UK)

W.E.C. LTD.
HIGH ST, RIPLEY Surrey

'*

> =
Sl el v e



Books and Publications

pts £5-40.BASIC TELEVISION 3pts £3-50

The quickest and soundest method of gaining mastery over these subjects.
The clear and concise illustrations make study a real pleasure. P. & P. included.
Your Money Back Guaranteed. Free lilustrated Prospectus on request.

SELRAY BOOK CO.. 60. HAYES HILL. BROMLEY BR?2 7HP.

=

Aerials

Wanted

High gain 3element VHF/FM

increase Volume, quality and sensitivity of any
VHF[FM radio or Hi-Fi stereo or mono with this
genuine aerial. A necessity if you want the best
out of your equipment. Send now and hear the
difference. ldeal for the D-I-Y enthusiast. Suppiied
fully assembled withclamp, instructionsand advice.

Money ref. G’tee, LEADING AERIAL SPECIALISTS
IMPERIAL TRADING (Dept. PW24)

219 Mansfield Road, Nottmgham, NG1i 3FS

\ BBC1-BBC2- TV
Black&wh|t

m?:‘iij

now fitted with
‘U'support boom

NEW 18 ELEMENT

Do-lt-Yourself and save pounds. A genuine full
size aerial used extensively by the trade and
leading rental companies. 18 .efement aerial with
precision grid reflection for increased sensitivity
—eliminates ghosting. Supplied fully assembled,
complete with fixing clamp and instructions.

. BAINES
“OR_HIGH FREQUENCY AERIALS
POSTAGE PAID ON AERIALS
MULTIBEAMS UnF
MBM 10 90 MBM 18 £2-65 MBM 30
"3-60 MBM 55 £5.10 MBM 46 £5-50 SMEM
6 £12-50 UHF DIPLEXER 650.

VYHF AERIA
BBC/ITA Dxpole and 5 £2:70 ITA 5 element
£2-0 00 3EL/FM £3-00 4EL/FM

£5: 00 FMGS £6 60
ACCESSORIES: SAE for Fuil Lists.
Pre-Amps: Masthead mains £6 00 Colour-
boo:ter £3-88. Co-a2x 5p and 9
SE STATE CHANNELS AND TRANS-
"TER ON ALL ORDER
R BAINES ll Dal%‘Cres 'I‘upton Chesterfield

Direct from the
Manufacturers

UHE AERIALS

on normal
retaskprice.

14 Eleniest

£1-50

18 Elerent

£i-F5

AERIALS
UHF 8e £1.90, 14e £2-25, 18e £3-25.
22e «75.

BBC Dipole £1. ’15 H £2-40, X £2.15,
ITA be £1.95, 8e £2- 70 lie £3- 30. 13e '£4-05.
Combined 1+5 £2.76, H+5 £4.10, X+5 £4-50.

FM dipole £1-13, 2¢l £2, 3¢ £3.75,
Stereo £6.

Aerials post paid; clamps provided.
Boosters. FM £4-35, UHF £3-75. VHF £3-75
Battery powered. Mains models £2 extra.
Low loss coax 6p/yd., plugs 8p.

SAE enquiries. Full catalogue 10p refundable.
BAKER. BONTNEWYDD, ABERYSTWYTH

‘TOP PRICES PAID for NEW VALVES
popular T.V, and Radio types.
KENSINGTON SUPPLIES (O),

367 Kensington Street, Bradford 8.
Yorkshire.

HIGHEST POSSIBLE cash prices for
Akai, B. & 0., Brenell, Ferrograph,
Revox, Sanyo, Sony, Tandberg, Uher,
Vortexion, etc. 9.30-5.00. 01-242 7401.

CASH PAID for New Valves. Payment
by return. WILLOW VALE, ELEC-
TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567/5400-2971.

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

For Sale
“TRANSIENT LIMITERS” 360 PIV
bi-directional £2-00. Jervis, 61 Meon

Road, Bournemouth.

MORSE MADE EASY!!

FACT NOT FICTIOK. If you start RIGHT you will he
reading amateur and commercial Morse within a month
{normal progress tu be expected).

Usmg scientifically ptepared 3-speed records Yyou

y learn to the code RHYTHM

without translating. You can't help it, it's as easy as
learning a tune. 18 W.P.M, in 4 weeks guaranteed.

Beginner's Section only £3-30, Complete Course £4- 50
(Overseas £1-00 extra) details only, 4p stamp. 01-660 2896

G3HSC (Box 19i. 45 GREEN LANE, PURLEY, SURREY
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SEEN MY CAT? 5,000 itemns. Mechani-
cal & Electrical Gear, and materials.
S.AE. K. R, WHISTON, Dept. PW,
NEW MILLS, Stockport.

TELEPHONE ANSWERING machines,
New and Reconditioned. £55/160.
STAM Co., 182a New North Road, N1.
01-286 6119.

CODAR CR70A RECEIVER and Pre-
selector excellent condition, almost
unused, private sale £20. Box No. 105.

Educational

TRAIN FOR SUCCESS

WITH 1CS

Study at home for a progres-
sive post in Radio, TV &
Electronics. Expert tuition for
C & G (Telecoms Techn’s Cert
and Radio Amateurs’) RTEB,
etc. Many non-exam courses
including Colour TV Servic-
ing, Numerical Control and
Computers. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
kow ICS can help you in your career.
1CS, DEPT. 541 INTERTEXT HOUSE, .
STEWARTS RD,, LONDON, SW8 4U}

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

CIE, AMSE, City & Guilds, etc.
Thousands of exam successes. Postal
Courses in all branches of Engineer-
ing. Prospectus FREE. State subject
of interest: BIET (Dept H.8), Alder-
maston Court, Reading RG7 4PF.
Accredited by CACC.

RADIO, TV, RTEB CERTS., City and
Guilds, Computers, Radio. Amateurs
Cert., Practical Electronics (with kit).
Thousands of successes. Details of
home study courses and illustrated
book FREE: BIET (Dept. H.7), Alder-
maston Court, Reading RG7 4PF.
Accredited by CACC.
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Educational

TELEVISIO

N TRAINING

(MONOCHROME AND COLOUR)

This private Coliege provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training ifi Electronics and Radio. Next course commencing September 11th. Training courses
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London Elec-
tronics College, Dept. A/8, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721,
o ¥ S

I

Situations Vacant

Service Sheets

RADIO

OFFICERS

DO YOU HAVE PMG I, PMG I, MPT
2 YEARS OPERATING EXPERIENCE?

Possession of one of these gualifies you for con-
sideration for a Radio Officer post with the
Composile Signals Organisation.

On satisfactory completion of a
7-month specialist training course,
successful applicants are paid on
scale rising to £2365 pa;
commencing salary according to
age—25 years and over £1664 pa.
During training salary also by age,
25 and over £1238 pa with free
accommodation.

The future holds good
opportunities for established (i.e.
pensionable) status, service
overseas and promotion.

Training courses commence at
intervals throughout the year.
Earliest possible application
advised.

Applications only from British-
born male and female UK residents
up to 35 years of age (40 years if
exceptionaily well qualified) will be
considered. Full details from:
RECRUITMENT OFFICER,
GOVERNMENT COMMUNICATIONS
HEADQUARTERS,

Raoom A/1i05, Oakley Priors Road,

CHELTENH AM, Glos. GL52 54}
(Telephone: Cheitenham 21491, Ext. 2270)

can Iliapwurs

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorin only 4 weeks!
Pay prospects? £2500 +p.a.
After training. our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities, Write or ‘phone
TODAY, without obligation.
London Computer Operators
Training Centre
E91, Oxford House

9-15, Oxford Street, W.1.

Telephone: 01-734 2874

127, The Piazza, Dept. E91,
Piccadilly Plaza, Manchester 1.

Telephone: 061-236 2935
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¥ SERVICE SHEETS « MANUALS » BOOKS ¥

ON RADIOS, TELEVISIONS, AMPLIFIERS, SERVICING DATA AND FAULT- FINDING ETC.
SERVICE SHEETS 30p EACH. 1972 SERVICE SHEET CATALOGUE 20p. SEND S.A.E. WITH ENQUIRIES

NEW BOOKS & PUBLICATIONS PRICE + P.aP
TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK by B.B.Bobani, 78 pages . . . . ... £0.40 7p
RADIC, T.V. VAL VE & TUBE EQUIVALENTS HANDBOOK by B.8.Babani. 64 pages . . . .. .. £0.40 7P
1972 MULL ARD DATA BOOK. Data on Valves, Semiconductors & Equivalents .. .. .. .. . £0.30 7p
HI—F1, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK. {5 to 1,000 Watts). 112 pages. . . £0.75 10p
AUDIO AMPLIFIERS by Data Publications Ltd. 16 Amplifier Projects. 128 pages. . . .. . .. £0.55 10p
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard Ltd. 205pages. . .. « + « - . . 0 15p
QUESTIONS & ANSWERS ON RADIO & TELEVISION by H.W. Hellyer. 128 pages. . . . 10p
BEGINNERS GUIDE TO RADIO by Gordon J. King. 7th Edition. D4 poges. . . .. . - . 10p
BEGINNERS GUIDE TO ELECTRICITY by Clement Brown. Assoc.Brit.IRE, 185 pages . .. . . K 0p
BEGINNERS GUIDE TO EL ECTRONICS by Terence L. Squires. AMIERE. 194pages. . . . . .. : 10p
BEGINNERS GUIDE TO TRANSISTORS by J.A. Reddihough. 160 pages . . . . . .« . .« - . £1.00 1Cp
BEGINNERS GUIDE TO Hi~Fl| by J.R. Hey . ASERT. An Introduction to Hi~F1 Equipment. . £0.35 7o
RADIO CONTROL FOR MODELS by Dota Publ:cations Ltd. Circuits, Servo’s Etc. 192 pages 10p
POWER ENGINEERING USING THYRISTORS. VOL. 1. by Muliard L1d. 228 pages- . . . . 15p

RADIO SERVICING by G.N, Patchett, Vol.4, Fault—Finding. 92pages. . . « - . o -« - «o .7 10p
FAUL T LOCATION EXERCISES IN RADIO & T.V. SERVICING by K.J. Bohlman, AM.Inst F. v v s
CONSUMER EL ECTRONICS HANDBOOK by Mullard. Port 1.
CONSUMER EL ECTRONICS HANDBOOK by Mullard. Port 2. Valves, Tubes & Components . .u + a
GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK.. Dato on Trans/Recesvers Etc. .. £285 2p

emiconductor Devices, « « « « .+ - 1. 30p

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television now available to

BELL'S TELEVISION SERVICES
X Albert Place. Harrogate, Yorks. Tel. 0423-86844 %

LARGE SUPPLIER
OF

SERVICE SHEETS

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

Only 40p each

“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"
Otherwise cannot be attended to
(Uncrossed P.O.’s please, original
returned if service sheets not available.)

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
alternative.

Free TV fault tracing chart or TV list on

request with order,

Mail order or phone 01-458 4882

SERVICE SHEETS (1925-1972) for Tele-
visions, Radios, Transistors, Tape Re-
corders, Record Players, etc., by return
post, with free Fault-Finding Guide.
Prices from 5p. Over 8,000 models
available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. Hamijl-
ton Radio, 54 London Road, Bexhill,
Sussex. Telephone Bexhill 7097.

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 10p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

Receivers and Components

EX COMPUTER PRINTED CIRCUIT PANELS
2in X 4in packed with semi-conductors and top
quality resistors, capacitors, divdes, eie. Our
price 10 boards §0p, P. & P. 8p. With a guaran-
teed minimum of 35 transistors. Data on
trausistors included.

SPECIAL BARGAIN PACK. 25 boards for £1,
P. & P, 18p. With a guaranteed miniinum of 85
transistors. Data on transistors included.

250 MIXED CAPACITORS 62p

Plus 9p P. & P.

709¢ OPERATIONAL AMPLIFIER TO5
8 lead 1.C. 1 off 50p ; 50 off 869 ; 100 off 20p.

250 MIXED RESISTORS  62p

i & § watt.

150 MIXED HI STABS  62p

3, & & 1 watt BY & better

QUARTZ HALOGEN BULBS

19V 55W for car spot lights, Drojectors, ete.
50p each. P. & P. 5p.

GPo EXTENSION TELEPHONES
with dial but without bell.

95p each, P, & P. 30p.

£1.75 for 2, P. & P. 50p.

BARGAIN RELAY OFFER

Single pole change over silver contacts 25V to
50V, 2-5kQ coil. 8 for 50p. P. & P. bp.

KEYTRON'GS mail order only
44 EARLS COURT ROAD
LONDON W.8 01-478 8499

K - R e
SHARPEN YOUR RESPONSES with
Vernitron ceramic i.f. resonators. Set
of four TF-04 442, 455kHz, with asso-
ciated capacitors_for bandwidth 2, 4,
-7, 7-5, 10 or 12kHz (state which),
£1-85, UX. post 5p. Mail order only.
AMATRONIX LTD., 396 Selsdon Road,
South Croydon, Surrey CR2 0DE.




EW NIP-E-BOAR
PRINTED CIRCUIT SYSTEM
- for experimental circuits

NIP-E one-offs, batch production

USE IT FOR P.W. PROJECTS

BOLT-DOWN or PLUG-IN CARDS SRBF
or FIBREGLASS ETCHED UNDRILLED or
DRILLED 01 x 0-15 for flexible layout
schemes. GOLD PLATED EDGE CON-
NECTORS. d

NO NEED FOR MESSY ETCHING
NO COPPER CUTTING —IT'S
EASY! Improved professional design
pcb for most transistors or i.c.s.
ASK YOUR SUPPLIER NOW!
P.C. cards from 1ép srbp, 19p figlass
Edge connectors 14-way E16S 35p

30.way E33S é3p
Handles with write-on labels 5p
{nsulated stand-off pcb fixings from 3p
SPECIAL TRIAL OFFER pack only 50p
Sample card & details—srbp 16p

fibreglass 19p

Popular NIPPIBOARD Ranges A &
B available for published projects.
SAMPLE details I15p srbp, 18p figlass

DEPT.NE/W
o; RO,BOX 1

SLALBANS

HERTS, U}

EX-RENTAL TV’s (UNTESTED)

CUomplete with 13 channel tuners. Good cabinets.
’ Carriage £1-50 extra,

197217 dimline (110° tube) . .. 2500

237 slimline .. ao aa £7-50

197 BBC 2 setx oo © oa .. g14:50

TUBES EX EQUIPMENT (Tested)
SINGLE PANE
197f21" any type oa aa aa 2300
V3" any type .. .. oo no £400
TWIN PANEL (BORDED)

197 honded . . 2500

Al tubes add £1 carrfage.

VALVES EX EQUIPMENT

‘EBF8y 4p | 30P4 1g2ip | PL8! 17ip
ECCB2 12211 PC97 17ip | PY81 15p
EC180 74p | FCF8s 174p | PY80n 5p
EF80 PC84 7ip | PY82 kiid
BF85 124p | PCF80 ?ip | PY38 228p
BF183 124p | PCC8Y 1gip UL - . 1Yp
EF184 12;1; PCOL&H 224p | 6F23 174p
EYS86 174p | PCL82 17kp | 30PL! 223
30PL12 PCLBE& 174p | 30P12 20p
H30LZ 124p | PCL83 12#p 1 30F5 10p
Add 23p per valve p. & p., orders over £ p. & p. free

For Ferguson 830 300 chassiz. Adaptable for nsost UHF
Chassix £2-50, p. & p. 50p.

SLOT METERS

Receivers and Components

[ EETRIAE T e FIERH IR
Mixed component parcels contain
rotary, slide switches, plugs, sockets,
capacitors, valve-holders, tag strips,
transistors, diodes, potentiometers, IF’s
plus a good selection of other com-
ponents. Save yourself £'s on these
well selected parcels. 61b net weight
£1-00, p&p 40p.

Assorted brand new wire-wound resis- -

tors 1-10 watts, 100 for £1-00, post free.
P.V.C. connecting wire 10 different
golours, 30 x 1 yd lengths 30p, post
ree.

Mullard Ferrite Cores LA 2100 50p,

post free.
Assorted Rotary Switches, good selec-
tion 10 for £1-00, post free.
MAIL ORDER ONLY
XEROZA RADIO
1 East Street, Bishops Tawton, Devon

A A R
NEW

7TRANSISTORS-GUARANTEED
PRINTED CIRCUIT D

-TESTE!

DISIGN BUILT - INSTRUCTIONS

A great new 15 watt HiFi amplifier is now available
at the low cost of £3-75. Just look at the epecification
—Power 15 Watts R.M.B., frequency response 15-¢8
19000 cs. Signal to nolse ratio better than 70 db,
Harmonle distortion 0-1%, Input sensitivity 760mv
into 2k. Thbese factors make the H Electronics HiF{
amplifier the best at its price—order now.

IHELECTRONICS.

105,Grange Road: London.S.E.25

MULLARD UNILEX STEREO

Unit complete £16-50; Control Panel

£3.25; Two Output Modules EP9000

£5-80; One Preamp EP9001 £3-10;
Power Supply EP9002 £4-60.

DO-IT-YOURSELF STEREO BOOK 25p
(prices include postage and packing—
UK only). Also Eagle International
stockists—SEND 5p for catalogue.
TAYLOR KIRBY
Electronic Supplies
75a Carnarvon Road, Reading, Berks.

NEW MODEL V.H.F. KIT MK2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives alrcraft,
mobile, radio 2, 3, 4, etc., this novel

Smiths it sw MK Ii1. Decimalized
Perfect working order. 12 for £25 delivered, For wample
send £2-50 e.w.0.

TRADE DISPOSALS
(Dept. PW/TS)

Thornbury Roundabout, Leeds Rd., Bradtord.
Telephone 0274/665670

little set wiil give you endless hours of pleasure
and can be built in ope evening. Powered by 9 volt
battery, complete with easy to foilow instruction
and built in jack socket for use with earphones or
ampllfier.
Only £3-50 +p.&p 10p U.K. only.

Nlustrated catalogue of selected kits and com-
ponents. 15p P&P free. o

Galleon Trading Co.
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex.

SOUND SUPPLIES
(LOUGHTON) CO. LTD.
for FEagle International and International
Rectifier Products. TOA P.A. Egquipment and
Mikes. Capacitors, Resistors, Plugs, Sotkets,
Cables, Audio Leads. Semiconductors. Valves,
Vero Board. etc., for the consbructor.

ELECTRONICS DEPARTMENT,
12 Smarts Lane, Loughton, Essex.
Tel. 01-508 2715
Hours; 9.30 am.-1 p.n. 2-6 p.m. Mon., Tues.,
Wed. & Fri. 9.30 am.-1 p.m. 2-5.30 p.m. Sat.
Closed all day Thurs.

RECEIVERS and accessories. B40/62B
fine-tuning, S-meter and product de-
tector Kkits and information. SAE
details, P. R. Golledge, G3EDW, Glen
'zl‘:lrl, Torrington, Devon. Tel: 08-052

RESISTORS 100 30p; Potentiometers
10 40p; Magnetic counters 10p. 6 BA
bolts 100 10p. Capacitors 10 7p. In-
teresting samples and lists 20p. Der-
went Radio, Scarborough.

Tiampus alastronin

All Brand New, Money Back
Guaranteed, Past Service.
6V DIGITAL INDICATOR
0-9 DP, with socket £1-49
7447 driver £1-29. SAE free
data. NIXIE type 180v £1.16.
LIGHT EMIT DIODES. Visible
red 1-6V & free panel clip 49p.
Tofra-red £1-49. ORP 12 40p.
IC Photo Detectorfamp 44p.
ZEXERS BZYS88 400mW 12p. A
CGAPACITORS .
25V 10/50/100 uf 6p. DISC 22 pF to -01uF 4p.
01 to '5 uF 6p. RESISTORS IW 5% lin.
ULTRASONIC ~transd t itjroceive - 82,
DIL SOCKETS, plastic for 74N etc. 14 & 16 Pin 12p”
TEXAN: 72741 80p. 72748 80p, IN 4002 5p.
PIP 41A £1. TTP 42A £1-30. BC182 11p. BC 21213p.
BOlo7 Sp; BC10B Sp; BC108 Sp; BCL77/9 ldn.
2N3055 40p; FET 9N 8819, 28p. ME 0404-2 17p.
ME 0411-2 18p. ME 4001 12p. ME 4102 1lp.
aN 3702/3/4/8/6/7 11p. 3N3708/9/10/11 9p. AC 125/
6/7/8, AC 127/8, AT 117 All 16p each. TI8 43 28p.
BFY 51 18p. IN2926Y 9p, 2N3053 19p.
INTEGRATED CIRCUITS. 709 24p. 710 45p, 723 83p.
741 32p, 748 48p. AUDIO AMP 3-5W, Hi-Fi data
2189, 703rF 59p. Stereo: Dual Preamp $£1-49
TAD 100/110 RX £1-75. 74N Data Bookiet 12p.
gates 7400 etc, 17p. 7441 83p. 7470/72 28p. 7473 88p.
7490 87p 92, 78p
FREE CATALIST SAE DATA SHEETS 6p each.
C.W.0. P & P 7p. Overseas 35p. Discount 10+10%
¥.0. BOX 29, BRACKNELL, BERKS.

TV Line out-put transformers

Replacement types ex-stock.
For “By-return’ service, contact:
London: 01-948 3702
Tidman Maii Order Ltd.,, Dept. PW,
236 Sandycombe Rd., Richmond, Surrey
TWSI 2EQ

Valves, Tubes.. Condensers Resistors.
Rectifiers and Frame out-put Transformers
also stocked.

CALLERS WELCOME

BRAND NEW COMPONENTS by
return. Electrolytics 15 or 25V 1, 2, 5,
10 mfds.-3-5p; 25, 50-4p; 100-5p. Mylar
Film 100V -001, -002, -005 -01, -02-2p;
-04, -052-5p; -068, -1-3p. Mullard
miniature Carbon Film résistors E.12
series 13 W 10-10MQ 8 for Sp. Insured
ostage 8p. The C.R. Supply Co., 127,
hesterfield Rd., Sheffield S8.

RAPID SERVIGE-
GOOD VALUE-

Money back Guarantee

MICROCIRCUITS; 709 30p; 710 36p; 723 Tipi 741
32p; 748 40p; PA230 90p; PA234 B4p; PA237 £1-45;
SL402A £1-00; SL702C 40p; SN76013 £1-24; 74 SERIES
TTL: 00 $6p; 01 18p; 02 18p; 04 18p; 08 18p; 10 16p;
11 21p; 20 16p; 30 19p; 40 16p; 51 18p; 72 30p; 73 41p:
7433p; 75 44p; 86 41p; 90 72p; 91 £1-21. RECTIFIERS
1 Amp: 50V 35p; 100V 4p; 200V Sp; 400V Bp; 600V 8p;
800V 12p; 1,000V 14p. TRANSISTORS: 2N2926
Red 6p; Orange 7p; Green lg: 2N3054 48p; 2N3055 43p:
2N381g 28p: 2N5172 8p; BC107B %p; BC109C 9p;
BC179 18p; BCY70 10p; BCY71 22p;: BF115 20p; BFX86
15p; BFY 50/51/52 10p. ME RIES: 0401 19p:
0402 18p; 0404-2 16p; 0411 18p; 0412 19p; 0414 24p:;
1002 10p; 1120 16p; 3001 16p; 4101 10p; 4102 1ip:
4103 10p; 6001 12p: 6002 14p: 6101 14p; 6102 14p: 8001
14p; 9003 16p; MEF104 42p; MP8111 32p; MP8112 42p

JEF ELECTRONICS(P.W.8)
YORK HOUSE, 12 YORK DRIVE, GRAPPENHALL
WARRINGTON, WA4 2ES. Mall Order Oniy.

C.W.0. P & P 9p per order. Ofseas 65p.
Discounts start at 10% for 10 +

P.D. DIN TYPE 180° Plugs—Inter-
changeable 5 pin or 3 g}ﬂ, Solder
Optional, 3lp includes P & P. Parry
Electronic Developments (PW), 28
Greville Street, London ECI.

AARVAK ELECTRONICS Soundlight.
Convertors 3 Channel 1:2kW £17. 3kW
£25. Strobes 1 Joule £16. 4 Joule £25.
Mail or call, 74 Bedford Ave., Barnet,
Herts. ¢1-449 1268.

RADIOSPARES COMPONENTS speci-
fied for projects in this, and other
magazines supplied on request. SAE.
with all enquiries. The Hobbies Shop,
32 The Parade, Cwmbran Town Centre,
Cwinbran, Mon.

365



B.H. COMPONENT FACTORS LTD.
DEPT. PW

For Eagle. Sinclair, Data Books and Com-
ponents. W 5¢¢ resistors 1p, or 50p/100.
Electrolytic €426 4/40. 8/40. 10 16. 32/10,
25/25, 100-6-4 all 4p. INS14 6p, 100V 1A
Bridge 35p. Panel neon 15p Mains Trans-
formers 32-0-32 at 150m 50D gain
Flectrolytics. send for list. Elecuolvtlc 100/50
101!, 500/25 10p, 1000712 12p. 1,000/25 25p.
/50 35D. uL9l4 30p. 7,400/ 01710730 15p.
Free list. CWO. pp UK 10p. Discount £10—
10%. Money back guarantee. Brand new to
spec. P.O. Box 18. Luton. Beds. LUl 1SU.

WOT MORE
2N3819 29p, 2N3820 49p, 2N5245 44p.
F.E.T. Design ideas by Texas 12p.
p.&p. 6p
FREE Construction Catalogue
Transistors, Resistors, Capacitors,
Chips, Vero board, and more, send
S.A.E.—The F.E.T. KING, 518 Nel-
strop Road, M/C 19 3JL

BARGAIN PRICE
BRAND NEW HARTLEY OSCILLOSCOPES CT314 iu
original packing. Band width up to 3 Mcfs. Main~
snpply. Price £40, p. & D. £1-50p.

NEW 3in. SPEAKERS 15 ohms 75p. p. & p. 10p,
BARGAIN PARCELS 14lb at £1-45 plus 32[p p.p.; 28Ih at
£2-75 plus 521 b pp.t 561D at £4-50 plus £1-25 p.p. Contain
pots, Res, Valves, Diodes, Tagboards, Chassis, Valve.
holders, ete. Good value save ££8s, Lucky Dip Service.

FANTASTIC BARGAIN. New 6 inch tubes. B450 4/Bjif

LOUDSPEAKER
BARGAINS

Fane Pop 100 Watt 18" £,15 ohm £1950
Fane Pop 60 Wait 157 8/15 ohm £11-15
Fane Pop 50 Watt 12”8/15 ohm £9-25
Fane Pop 15 12” 10 watts £4-00
Fane Pop 25/2 12 25 watls £5-40
Baker Group 25 127 25 watt 3, 8 or 15 ohmv  £5-75
EM] 13 x 8, 3, 8 or 15 ohms £2-00

EMI 13 x 8 with tweeter 3, 8 or 15 ohms £2-50
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3'60
Celestion 8” 15 ohm £2:05

Celestion P88 for Unilex £2-35
Richard Allan 8”3, 8 or 15 ochm £2°35
Fane 8" dual cone 8 ohm 8193 £2-75
Fane 807 8” 10 watt 8 ohm £3-50
Etac 59RM109 9” x 57 156 chm £2:70
Elac 63" dual cone 8 chm cer. magnet £2:25
Elac 59RM114 9” x 5” 8 ohm £2:70
Ph|||ps Hi-Fi 20 watt type EL7032 dual cone
127 35 - 1700Hz £

Elac 8 x 5” 3 or 8 ohm £1:60
Goodmans 8 P, 8 or 15 ohm £4-75
Goodmans 16 P, 8 or 15 ohm £5-25
Goodmans 12 P. 8 or 15 ohm £10-50
Goodmans 15 P, 8 or 15 ohm £17-00
Goodmans 18 P, 8 or 15 ohms £27-50
Richard Allan 12”3 or 15 ohm £2:50
2”7, 24" or 3” 80 ohm -65
7"x4”30r80hm £150
8” x 5” 3 or 8 ohm £150
10” x 6” 3, 8 or 15 ohm £2 00

FREE with orders over £6—'‘Hi-Fi Loudspeaker
Enclosures’ book.

Al units guaranteed new and perfect.
Prompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, m. 0. Dept.

10 Swan St., Wilmslow,
Cheshire, SK9 1HF

THE WORLD RENOWNED

“GLOBE KING”

SHORT WAVE RADIO KITS
now back in production!

New, exciting range of short-wave units covering
10 to 350 metres. FET Gv. and AC mains version
Ideal for Flats etc.—~range the World with just
5% length of wire or Rod aerial! ‘\culanned by
profew onal and amateur alike © Glubc-ng“
receivers are in use all over the world. Modern
technique plus a precision mechanical standard
opens up a new era for this famous product.
Send for free copy of our interesting literature,
price lists, and order form-—kindly enclose self-
addressed long envelope, Overseas inquiries must
be accompanied with International Reply
Coupon. VHF enthusiasts—still available. the
unique CV2 triple purpose receiver, converter
tuner-feeder kit. Complete. with top grade parts
and coils for 80~180 MHz. Price £4. ine. post or
send s.a.e. for free literature.

Crystal Set Kits—one or two wavehand now
available. Send s.a.e. for free literature.

JOHNSONS (RADIO)
ST MARTINS GATE
WORCESTER WRI 2DT

NEW VALVES!

Guaranteed and Tested
24-HOUR SERVICE

1R3 25 | DF96 EF91 -12 | PFL200 -48
185 -21 | DK91 25 l EF92 28 | PL36 -45
114 -14 | DK92  -47 | BF183 -26 | PL81 -41
384 24 | DK96 -43 | EFig4 28 | PL82 -29

3Vd -46 | DL92 24| EL33  -54 | PL83 81
§/30Lu -53 | DL94  -46 | LS4 21 (PL84 29
6AQ5 21 |DL9¢ -36 | EY51  -36 | PLS0O 58
6BW7 48 |DY86 -21|EY86 -28|PL504 58
671 57| DY87 21| EZ80 20 | PY81 .28
6F28 67 | DY802 -28 | EZ8I 21 2 24
BE25 51| EABCR0 -30 | KT6) -54 | PYB00 -3¢
6SN7GT -28 | EBYL -9 | KT6s 75 | PYS01 -30
12AT7 -18{ EBC33 88| N78 -85 | R19 27
25L6GT -18 | EBFg¢ -27 | PCse  -45, U25 -68
30015 58 | ECC81 17 | PC88 45| U26 -56
30C17 -75 | ECCcs2 18| PCeoo  -28 | U191 87
80C18 -39 | ECC83 -21 | PCCs4  -28 1 U251 60
S0F5  -63 | ECF82 -28|PCCsg -41{U32s -85
S0FLL 589} ECH35 -53 | PCCi89 -47|US01 <78
S0FL14 -87 | ECH42 -58 | PCF80 25| UBF8¢ 20
80L1p -56 | ECH81 -26| PCF86 -48|UCC85 -34
80L17 -66 | ECL8O -85 PCF801 -7 ! UCHSL -30
30P19 -63| ECL82 -2 | PCFB0o2 .38 | UCL82 -3l
30PL1 -58 | ECL86 -34 | PCF805 -59 | UF89 28
S0PL13 -87 | EF30 -36 | PCL82 -28 | ULS4 29
S0PL14 -83 | EF80  -28 | PCL83 55| UY41 87
DAF9L 21| EF85 26 | PCLB4 -3l | UY85 24
DAFY6 -85 EFg6  -28 | PCL85 -36 | W17 -42
DFo1 ‘14 | EF89 -24 | PCL86 -85 1 Z77 -18

Post/Packing on 1 valve 7p,, plus 3p. per valve on each
extra. valve Any parcel msured against damage in transit
3p. extra. Office address. no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON N.i§
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TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 volts
Ountput V. & Amps.  Ref. No. Prive P. & P.
19V x2 250 mAx2 MT111C8*} .. .. £091 9p

12V %2 500 mA x2 MT213 CT* .. . £0-97 16p
12Vx2 1AX2 MT 71 AT . £1.48 24p
12V <2 2Ax2 MT 18 AT £2-06 30p
12Vk2 3Ax2 MT 70 AT £2-59 32p
12Vx2 4Ax2 MT 108 AT £2-98 34p
12Vx2 BAx?2 MT 72 AT £3-33 42p

80 volts. All tapped at 0-12- 15 20-24-30V

Ount-  Rei. No. Price P.P. Out- Rel. No. Price P.P.

put put

Amps. £

.')00 mA ’\IT 12eft 1 12 16p 3A MT 20 AT 2-64 32p

79 ATt 1-55 29p 4A MT 21 AT 310 40p
0,«. MT 3 AT 2:23 30p 5A MT 51 AT 431 42p
. 50 volis, All tapped at 0-19-25-33-40-50V.

500 mA MT 102 AT 1-45 24p 3AMT 105 AT 3-81 4lv
1A MT 103 AT 200 32p 4AMT 106 AT 5-08 41p
24  MT 104 AT 310 32p 6A MT 107 AT 747 50p

60 Volts, All tapped at 0-24-30-40-43-60V.

500 mA MT 124 AT 148 30p 2A MT 127 AT 318 41p

1A MT 126 AT 224 32p 3AMT 125 AT 4-59 4ip

AUTO-WOUND RANGE

Power Winding tapped at  Ref. No. Price P. & P
output
20 VA 0-115-210-240 MT 113 CT £0-89 15p
75 VA e MT 61 AT £1-72 30p
150 VA 0-115-200-220-240 MT 4 AT £2'15 §2p
200 VA MT 65 AT £3-00 d’p
400 V. Output at 50 H7. Ref. IT3 AT Price P. & P.
C-D Ignition system by R. M. Marston £2-30 20p
Esq.

EQUIPMENT RANGE

Sec Output (r m.s.) Retf. No. Price P. & P,

3 V. 00 mA MT 238 CS*+ £089 8p
100 A WT 13 CS*t £091  8p

50 mA MT 239 CR*7  £0-91 8p

30 mA MT 241 C8*7 £0-91 8p

300 x 2 MT 214 CT*+ £1-21 16p

500 mAx2 MT 207 CT*: £146 19p

500 mA x?2 MT 205 AT*% £22-12 29

500 mA x2 MT 203 AT* £245 29

0-15-27 x2 1A x M
10-12-0-12-20 700 lnA (d.e) MT 221 AT* £111 26p

T 204 AT* £3-42 30p

AT indicates open universal fixing with tags; CT is
open U-clamp fixing with tags: CS is open U-clamp
fixing with P.C. spills; *with interwinding screen; 1 un-
tapped 240V Primary; } Primary tapped at 210-240V*
other Primaries tapped at 200-220-240V.

Over 200 types in stock through agents or direct. Send for
ist,

DOUGLAS ELECTRONICS INDUSTRIES LTD.
{Dept. MO4PW)., Thames Street, LOUTH, Lincs.

Persistance, green. [deal scope tube.
Alm(]‘” 4}in. dia. Length lmn 7 by Tin. dia. Length 13,.
All unused a~ new. Price £1-40 posf paid.

NEW HEAVY COAX CABLE dia. 1 70 ohms appros.
B0ft. lengthe £1-40, 1. & p. 86p. 100 ft. length« £2-70.
p. & p. 50p.

AERIALS. New Cundition Whip Type. 4it. 20p; )it
¥5p. all collapsible type. P. & p. 4it. 10p, 11it. 15p. New
hases on adjustable clamp for the above, 823p. p. & p. 25p.
New matching unit coax connection for ahove. 30p.
P. & poip.

MARCONI HEADPHONES. Boxed as new 60 ohuws
£1.85 carriage paid.

CRYSTALS AS NEW: Ho'6u, 5,345; 5,030; 5,005; 4,045
4,875; 4,840 4,795: 4,580: 4,660 4,.) 4.') g
2,285 Kefs. 50p each plas 8p. p.p.

BRAND NEW CARBON RESISTORS. i-i watt 10,
tolerance, mixed. 250 for 871p. p. & p. 12ip. 300 for £1-60
(you save 15p), p. & p. 20p.

TRIMMER BARGAINS. Thexe are 10PF sub-min, air-
spaced trimmers on board with win. wire ended Xtal.
Brand new. No details: Contents 12 trimmers, some
ceramic eaps. Xtal frequency 3RD overtone 249 me/«
250 Mcfs, 255 Me/s. No choice.
Trimmers without Xtal —80p per doz. plus 17§p p.j.
Trimmers with Xtal—75p per doz. plus 17§{p P.p.

ANY HEIGHT AERIAL TUBULAR SECTIONS {" dia
x 3 {t. long. Brass screw in ends, copper coated amd
pa(iluteg. Good condition. 20p, p. & p. 5p each. Mininuun
oraer

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting
of 1} inch 500 muulampmeter 3 gang tuner 75 PV
geared BNC type wocket size 517 » 43" % 5", Price £1-50
carriage paid.

HEADPHONES DI. Hizh impedance. Good condition
£5p, p & pI5p.

R209. Set of valves 82ip. p.p. 20p.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED.
751t. 40p, 90ft. 47ip, 100it. 5bp, p. & p. 20p.

MUIRHEAD DECADE A.F. SIGKAL GENERATOR.
This precision instruinent can be used:
. 'To Measure Gain up to 50 dbs.

2. To Measure Loss up to 45 dbs.

3. To compare Power levels (A.F.).

4, As an Audio Frequency Generator covering 100 }l/
to 41 kHz. With a dial setting accuracy of £0-5 He.
Output :—1 M/W into 600 SL. Complete with mauu

power unit. Tested, Good Condition. £12, p & p. 75p.

AERJAL MAST POLES approx. 5ft high 27 dia. Tnter-
locking ends. Minimmm order three. New conditiou.
£1 cach section. Carrtage 35p each section.

75 ohms Coax in 50t coils with BNC plngs good
condltmn price £1 + 30p. p.p.

2in. METERS. 0-50 volts. 0-40 amps. 0-20 amps. All
moving coil. 824D, p.p. 124p

SLIDING RESISTORS. 12 amp. lohm. Approx. 9in. long.
1-4 amp., 14 ohms. Approx. 7in. long. As new Ex Hqp.
75p, p.p. 15p.

QUOTATIONS FOR QUANTITY.

AS NEW UNUSED REJECTOR UNITS for rejecting
unwanted signals. Four ranges 1-2-10 Mcfs. £1-50
p. & p. 20p each,

AS NEW UNUSED AERIAL VARIOMETER. Cylinder

design 10” X 4}”, suitable for tuning most aerials for
signal strength. £1-50 p. & p. 25p.

NEW HEADPHONES AND MIKE RUBBER muft tyhe
low impedance 974p p. & p. 17%p-

TF1448 BIGNAL GENERATORS. Good condition #12
p. &P
C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL
ORDERS ARE PRINTED IN BLOCK CAPITALS AND
INCLUDE YOUR ADDRESS.

A. H. THACKER,

Radio Dept..
HIGH STREET, CHESLYN HAY,
Nr. Walsall. Staffs.



24, WOODHILL,
HARLOW, ESSEX
Add 5p. P. & P, Price list S.A.E.

D I H A n l E | No callers please.

All our stocks are brand new with money back guarantee

SHORT-WAVE
KITS

H.A.

WORLD-WIDE RECEPTION

AC107  15p | BOLOS 8p | BFYs1  12p | OC72 12p | 2N2646  47p ;
AC126  18p | BC109 8p | BBY954 15p | 0C81 13p | 2N2926  10p ADI161, AD162
AC127  17p | BCI15¢  20p | MEO402 18p | 0CSID  18p | 2N3053  20p M 5
ACI28  18p | BC168  10p | ME0404 1dp | 0C83 20p | 2N3055  4gp | 1.0 4
ACL76  25p | BC168  1lp [ ME4l01 10p!OCI70  24p | 2N3702 13p | 10plus 0P
ACI41K  90p | BCIS2L  8p | ME4102 12p [ OC200  o5p | 2N3704 13p
AC142K  20p | BC183L  8p | ME6D02 14p | 0C201  95p | 40251 49p
AD149 40p | BC184L 8p | ME6101  14p | OC25 26p | 40636 §55p BC107-BC108
ADISO  44p ( BO212L  8p | ME6102 15p | 0C28 80p | IN4001  4p BO109
ADI6 v pre | BC2MML 8 | MPBLIL  32p | 0C20 36p | IN4002  dp | 19 $p
| AD162 ? | BD116  78p [ MP8511 84p | OC35 25p | IN4003 5D | 10-99 ™
AL102  58p | BDi21  50p | MP8513  45p | OC36 36p | IN4004  7p | 100 plus ép
AL103  49p | BD130  46p | OC4l 13p | 2N697  18p | 0AD0 6p
AUI03  85p| BDi3l  59p | OC44 13p [ 2N1171  24p | 0451 6p
AUl 95p | BF194  15p | OC45 18p | 2N1304  95p | IN4148  4p Y
BC107 8p | BFY50 _ 15p | OC71 18p ' 2N1305  25p | WO2 32p BC 182L-3-4-21~§4p
MULLARD POLYESTER CAPACITORS €280 SERIES 10 plus T
250¥ P.C. mounting: 0-01uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-069uF
] 3ip. 1uF, 4p. 0-15uF, 0-92uF, §D. 0-33uF, Bip. 0-47uF, 8ip. 0-68uF, 11p. 1- OuF, 13p.
e il 1-5uF, 20p. 2-2uF, B4, TBA 800
Famous for over 35 years for Shori-Wave Equip- Miniaturg Fixed Ceramic Plate. C233 Serles, 8p each.
ment of quality, *H.A.C.” were the Original q -9pF, 2- ) 39, . 5 watt AF power
Fuppliers of Bhort-Wave Recstver Klta for the 83V _de wkg. 1-8pF, 2-2pF, 2-7pF, 3-3pF, 3-9pF, 4-7pF, 5-6pF, 6-8pF, 8-2pF,10pF, Amp.  £1-50 each

satisfed 12pF, 15pF, 18pF, 2‘7pF‘ 22pF 33pF, 39pF, 47pF, 56pF, 68pF, 82pF, 100pF,
= 120pF, 150pF, 180pF, 220pF, D70pF, 330pF.

; Tars ELECTROLYTIC CAPACITORS—_MULLARD G436 SERIRS 8p each
pitels, Public Bohools, B.A.F:, Army, » ete. {WF[¥) 10/2:5, 40/2-5, 80/2:B, 160/2:5, 320/2-5, 500/2-B, 8]4, 32/4, 4/4, 195/4, 250/4,

Unmarked but fully

NEW “DX’* RECEIVER 400/4, 6-4/6-4, 25/ 146 50,;;'?3 13%% 440‘;?80I68~‘1"1:g’016 ;l f;1/10 16/10. 32/10, 64/10 ;.egted 9N3055 &
- “DX* 125/10, 20010, 2-5/16, 10/16, % 126/18, 1-6/25, 6-4/25, 12-5/25, - D
I&‘,ﬂ?ﬁfﬁﬁ;ﬂ;’ B s ,:":L‘;ﬁ 20p.). S15. GOl 86/on i 4158, 8140, 1ar40, 42140, 20140, 084128 w5 mt. wid 10}54, 10 plus 30p
Customer writes: *‘Australia, India and America 20/64, 32/64.
at loud volume,"—*T am 14 years of l¢e angd have mJLLAmJ 0437 SERIES
logged over 130 stat plas 100/40, 160/25, 250/16, 40010, 640/6-4, 800/4 1000/2-5, 9p, 100/64, 160/40, 250/25, Thyristors
from all ayer the world.” 300/16. 840710, 1250/4, 1000/6-4, 1600/2-5, 1%p, 160/64, 950/40, 400/2:5, 640/16, | onanos £1-00
Sand 8.A.E. for test report, 2000/4, 1000/10, 1600/6-4, 2500/2-5, 15p, 250/64, 100/40, 640/25, 3200/4, 1000/16, | on3908 95p
This kit contains all ge‘nl\ﬂm short-wave ?;l:l.l 1800/10, 2500/6-4, 4000/2-5, 18p. d i
onents, drilled chassis, valve, accessories il Carbon Track Potentiometers
:‘ \il ogm og-::&y_tt:umﬁd = wr:::e' ?Evirtstl‘l%l;oscarbon 1peach | Siugle gang log or linear 12p each Unmarked but fully
of :ohhe.r Bm:w kits, lnclud.l.ng the famous modei - § watt 103, carbon 1p each :,V"h Switch 24p each. tested 2N2926 G
g it o ™ 0p. valves 47 Kohms to 22 meg Pack of 10 50p
dK 1'211 depluat (ﬂluu&tﬁd olrléove)oe n‘?’ll)um mn%e -2ohms to 10 m:gohms type '1‘2R5 * Super Low Priced Lizear 1.0
y return. op. trivle rated #-i-i, ide 2%
mei?.lur ires descriptive catalogue & order form. r:r‘:ge lBao;ms&lz_o 1 megm o e317 each’ 709': gIL ggg z;g: g?ﬁg 551’ Wef5s
“H.A.C.” SHORT-WAVE PRODUCTS “HANDBOOK OF TRANSISTOR sl oo Benliameninoeite || of
7
29 Old Bond Street, London W.1 EQUIVALENTS & sussnwmn; 38 | 7470 piL 369 T45c_TO% _38) 10 plus 10p
Antex Ltd. = 285 Galleon Trading 365 P.F. & A.R. Helme . 362
Apex Aerials ... 363 Gladstone Radio 348 | Padgetts Radio Store ... .. 354
B R. 363 Global Audio Discount Warehouse . 354 Partridge Electronic Ltd. w. 360
Ba;(nes 63 Government Communlcatlon Head- Pembridge College ... w331
aker ... 73_6 quarters X . 364 | RpDL 362
g:ll(resr%?gz?::ers Led. 323 Greenweld Electronics ... e 362 Radic Component Specialists ... . %g;
Bentley Acoustic Corporauon ted. . 292 H-Electronics . .. 365 Radio Exchange Co. .
gel"'E"aT"d Gerald - s coasg HAC Shortwave Products ... ... 367 Raftlo & T.V. Components’ (Ac:or;-)g?-, 3,4
Bi-Pak Semiconductors o 294, 5 Eadley. c Surplus Co. Ltds "N g?g Radio SOCletY of Great Britain w298
Bi-Pre-Pak Ltd. 287 H:;‘{ﬁ'(séfjuc‘;:fe‘:; Lt‘; td- o 3181 Readers Radio ... - 284
Boffin Projects ... 362 Henry’s Radio Ltd. = 343 cov. 4 Robin Hood (Nottm) Led. 36
B"é‘c';goN“m"a' Radic & Eiectronic 355 Home Radio (Components) Ltd. .. 339 ESSCTH{,:;VSeMn:TSOI;;der Co. 303'4é
Broadway Electronics ... , " 356 1.C.S. 296-363 | Salop Electronics w362
Bull, J. (Electrical) Led. . 347 | |mperial Tradlng 363 gagon‘fntse‘r%ainﬁqgntlss,,. = ggz
C.B.M. Electronic Component§ Ltd. 357 | Ivoryet Ltd. . o 298 S:ﬁ:;' égok ce:. rlz-lt%a ervices... 363
gaT,.,.aE,::“cromcs Led . ggi JeLElectromcs 365 glhnclalr Radnonlfdetd = b 35%0;
& S, ohns Radio 313 opertunities Lt
Circuit & Supplies. 362 ‘{ohnsonz (Radio) Led. ... 366 | Smith, G. W. & Co. (Radio) Léd.  351,2, 3
Colomor Electronics Ltd. 3le Sound Supplies 365
Component Factors . 366 :
Comet High Fidelity Discount Ware- ﬁ:;:mﬁgg kel 363 Southern Judio .S.e""“ces Led. 2
Cohnocl;srii Electronics Ltd. : 283'92 King, J. M. " 362 | Surplus Electronic Trading L. 344
i Knopp, J. - ... 362 | Swanley Electronics b . 344
D. Led. 362 Taylor Kirby ... .. .. .. 365
Dabar Electronic Products 286 | Lasky's Radio Ltd. . 291 Te{eradlo Y 362
Discosound 281 | Lewis Radio . o 292 | Thacker, A. H. ... e . 366
Douglas Electronic Industries Ltd. 366 | Lindair (Electrotech) Led. 360 | Thornbury Trade D|sposals .. 365
Duke & Co. : 284 | Linear Products Ltd. ... .Cov.2 | Tidman Mail Order .. ™ .. 365
Edgware Electromc Centre (Edgware Logdon Computer Operators Tramlng Trade Aids 316
ElRoad) L. g ggg Lonsgzrglectromc College ... o ggj Velcc]Eleceronics e 35
Elzg::g\s/p;;:s 299 Lowe Electronics Ltd. ... . 296 w EbCE = gg%
Eley Electronics Ltd. . . 360 SOAERIORE :
Elvins Electronic Musical Instruments 286 | M&B Components (Leeds) Led. .. 312 | West L°"d°" Direct Supplies 986 gég
Expo (Drills) Ltd. 290 Magtor Ltd. . - 296 Wilmslow Audio - E ,
3 Marktyme . ..Cov.2 Wilsic Electronics Ltd. . 354
Express Mail Order 290 Y/ . i
F.E.T. King 366 Harshall A. Son i oa ;g; ¥0rk EIectrs?mcs %Z%
= orse . ukan Self Spray
Felstead Electronics ... ... .. 356 | Multicore Solders Led. e Cov2 | woioza Radio .. . .. 365
Field Electrics Ltd. 344 n
Foulsham, W., & Co. 286 | NIP Electronics ... 365 1 Z. & . Aero Services 368

367




Head Office and Warehouse & s c s
Z &1 AERO SERVICES LTD. Retail Shop
44A WESTBOURNE GROYE 85 TO
LONDON W2 Please send all correspondence and Mail-Orders to Head Office TTENHAM COURT ROAD
Tel: 727 5641/2/3 When sending cash with order, please include I24np in £ for postage and handling LONDONRWE
- MINIMUM CHARGE 15np. No C.©.D. orders accepted Tel: 580 8403
Please note that the valves offered below are not necessarily of U.K. origin Open all day Saturday
0A2  0.38 | 6AQ5 0,38 | BEW6 0.70 | 6Y6G 0.0 g
o3 045 | 6490 085 | sr1 o3 | sve. oes First Quality Fully Guaranteed Eio. 332 |GZse 0.40 | phsis 085) ol 0.38
2 E85E Bl e B 5 (EFv2 035 GZ31 035 | PFL200085 | Uasl 0.4
OB3 070 | 6AR6 055 | 6F6G 035 | 10C2  0.50 Eror 088 géii 070 | Biae oft | vams 020
0C3 038 | 6ARIL 1.5 | 6F11 0.40 | 10D1 055 EP98 085 | GZ34 0.60 | PL81 g'gg Tios 8'38
OD3  0.35 | 6A85 043 | 6F13 045 | 10D2 050 EF183 0.30 | HABCS00.45| PL82 0.45 | U404 0.
1B3GT 0.40 | 6A87G 0.85 | 6F14 070 | 10F1L 075 BRAND EFis4 0.35 | HK90 0.40 | PLS i 80
1L4 20 | 6AT6 035 | 6F1l5 0.65 | 10F9  0.60 F804 1.25 | KT66 2. BlEER Sl Sk
1R4 045 | 6AUG 025 | 6F18 050 | 10F18 0.50 ' KD 030 | N16 . 180 | pLaoe 088 | ooy
IR5 040 | 6AV6 0.30 | 6F23 0.85 [ 10L1 050 - . B14 080 | DABCSO040 | Dro0s 080 1 ogo
184 30 GAWSA0.80 | 624 08 | 10LD11 068 q BL36 090 | piss .80 | PLSDS o'gg UAris oss
it k| b e o ELECTRONIC VALVES woo ba v oo mise 1) i o
104 030 | OBFs 100 | 6F25 065 | 194B5 070 | 25240 030 | 5005 .50 | DKOS 050 | ECC81 0.30 | EIS1 0.8 | pGor  0.50 oo 8:?;2 UnGal 0:40
103 .gg ggg% g.gg 8GKS .g gﬁ%% o.gg 252667 .gg 500%6(}5.20 DE92 0.55 | ECC85 0.40 | EL83 042 | PCO00 0.48 | PM8d 0.60 | UBFS0 0.40
X . . . 30A5 0. 50EH5 0.60 | DK96 0. ECC88 0. . ¥ - TBF8Y 0.
1x28 .gg 8BS 0.50 | BISGT 0.30 | 134KS g.gg ggéfas .gg S0LEGTY.85 | DL9o .gg ECng .gg Bres 1421 gég&sog:g byes o8 | UBLL 080
) . . . : .50 | DM70 0.65 | ECCO1 0. 5 I Y
20%4 .gg SENT 048 | 617 048 | 12403 050 | socls 080 | 904G 3.43 DM190 0.98 | BOG189 068 | Broe 38 | booss .33 | bYel 050 | Ues - 06
.38 | 6 . I . 190 | 90AV 250 | DY5l 050 | ECC8071.25 | ELO5 i i .
Ghi. Odo | 6BQS 095 | K7 035 | 19AT7 038 | 30015 080 | o001 .68 | Dys6 038 | Bare 038 | Brem 0'2 PG50 8'2? Pyes g'gg Yorge o8
2A5 .75 | 6BR8  0.70 | 6K8G 0.40 | 19AU6 035 | 30F5 0.85 | 90CV 2.40 ' DY87 0.83 | ECF82 0,35 | EL822 1.30 | PCC8050.85 | PY88 0.40 | UCH21 0.60
38P1 800 | 6BS7 1.30 | 6K25 075 | 19407 0.30 | 30FL1 0.75 | 807 050 | D¥802 0.35 | ECF86 0.65 | ELLSO 0.75 | PCC806 0.80 | PY500 1.00 | UCH42 0.70
384 '35 | 6GBW6 0.85 | 6L6GT 0.45 | 12AV6 040 | 30FL121.20 | 813  3.75 | ES8CC 0.65 | ECF8041.65 | EM34 1.00 | PCF80 0.30 | PY800 0.40 | UOnSL 0.40
5R4GY 075 | 6BW7 080 | 6L7 ~ 040 | 19AV7 0.85 | 30FL14 0.85 | 866A 0.75 | Ei80F 1.00 | ECH42 0.5 | EM71 0.80 | ®CFs2 0.35 | P¥801 0.50 | UCLS1 0.60
5U4G 035 | 6BX6 0.25 | 6L18 045 | 12AX7 0.30 | 30L1 040 | 5642 0.70 | EABCS00.35 | ECHS] 0.30 | EM80 0.45 | PCFs4 0.80 | PZ30 0.35 | UCL82 0.35
5V4G 045 | 6BZ6 040 | 6LD20 0.50 | 19AY7 0.75 | 30115 0.85 | 5670 0.50 | EAF42 0.55 | ECHS3 0.45 | EMS1 0.60 | PCF86 0.80 | QQV02-6 | UCL83 0.60
5YSGT 0.40 | 6C4 33 | 6N7GT 045 | 12B4A 0.60 | 30117 0.80 | 6086 1.60 | EBC33 0,50 | ECHS4 0.45 | EM83 0.50 | PCF87 0.90 2.95 | UFo 060
5Z3  0.60 | 6C5GT 0.40 | 6P1  0.60 | 12BAG 0.40 | 30P12 080 | 6146 160 | EBC4I 0.55 | ECLS0 045 | EMs4 0.35 | PCFS010.50 | QQVv03-10 | UF11 050
5Z4G  0.40 | 6CB6 0.35 | 6P28  0.65 | 12BA7 0.40 | 30P19 0.85 | 6146B 2.50 | EBCS1 0.30 | ECL81 0.50 | EM85 1.00 | PCF8020.50 UF41l 9.60
6/30L2 0.80 | 6CD6GAL25| 6Q7  0.40 | 19BE6 0.40 | 30PL1 0.75 | 6360 1.25 | EBFS0 0.40 | ECL82 0.35 | EM37 070 | PCF8050.80 | QQV03-20A | UFa2  0.60
6AB4 0.35 | 6CG7 0.55 | 6SA7 0.40 | 19BH7 0.45 | 30PL130.98 | 6939 225 | EBFs83 0.40 | ECL83 0.70 | EN91 0.38 | PCF8060.70 UF43 060
6AF4A 0.55 | 6CH6 0.60 | 6SG7 0.40 | 12BY7 0.60 | 30PL14 0.90 | 7199 0.30 | EBFs9 0.30 | ECL84 0.55 | EY51 0.40 | PCF8080.85 | QQV06-404 | UFs0 0.3§
6AG5 029 | 6CLS 055 | 6SK7 0.40 | 19E1 3.00 | 35A3 055 | 7360 2.00 | EBL31 1.50 | ECL85 0.55 | EY80 0.55 | PCH2000.70 5.50 | UFss 0.40
6AGT 040 | 6CW4 085 | 6SL7GT0.35 | 19K5 070 | 3545 075 | 7586 125 | ECo8 0.50 | ECLs6 0.40 | EYSL 040 | PCLS1 0.50 | TT21 3.00 | UFS9 0.40
oanc 050 | SCYs 040 | 63NTGTOSS | 19K7GT040 | 3585 0.85 | 7895 125 | ECSS  0.60 | ECLL80O EY8s 0.5 | PCLs2 0.85 | TT22 3.20 | UL84 0.40
e ko 78 6sQ7 g.:g ﬁg;(;’rg.:g 3308 50| o002 g,ag EC88  0.60 2-00 | EY8s 0.40 | PCL83 0.65 | U18/20 0.75 | UM84 0.25
. . .. : k . 2903 2.00 [ ECSO 0, . ! .
6AKS 0.35 | 6DC6 080 | 6T8  0.35 | 20Dl  0.50 | 35L6GT0.50 | AZ1  0.55 | EC92 o.gg BE4L g.gg Byss 049 | bores 040 Uas 090 | vyir 2%
GAK6 0.60 | 6DK6 0.50 | 6U4GT 0.65 [ 20L1 110 | 35W4 035 | AZ31 0.55 | EC93 0.55 | EF42 0.70 | BZ40 0,50 | PCL86 0.45 | U3l  0.60 | UY4l 0.48
6ALs 0.48 | SDQEB 070 | 6USA 040 | 20P1 050 | 35Z3 070 | CBL1 0.90 | ECC35 1.00 | EFS0 025 | EZ4l 050 | PCL88 0.90 | U7 2.10 | UYs2 0.50
6ALs 020 | G54 L5 OVGGT 0.4 | 20p4 119 | s57ic 05 | CBLSL 100 | ECCAo 065 | EFSS 085 | EZS0 087 | PCLA0009R | U5z 035 | U¥ss 040
X . d 525 X 1 9. ¥y . > v
21%5 g.ag SEHT g.gg SX56T g.gg 2505 0.50 | 5045 075 | DAF96 045 | ECCS2 035 | Bres 930 rE;ﬁlc 30.'%8 PDo0o’ ?:Z% o gigg ik oa'?oso
AM6 0.3 ¥ X .80 | 25L6GT0.50 | 50B5 050 | DF96 045 | ECOs3 0.30 | EFs® 0.28 | cy501 080 | PFs6 0.85 | U191 0.75 | 2803U 1.20
TRANSISTORS
oNess 017 | ACI27 020 | BDI23  0.80
aNeor 017 | ACL2S 015 | BDISl 038 MULTIMETERS
2N698 0. . 0.85
im0 || X R B2 B . g{)’l“% ﬁ%ﬁ BAND SUSPENSION
9N706  0.10 28154 018 | BEIET 0. ;
2N708 015 57 0. BF178 0. g
2N753 0.5 | ACI69 010 | BF179 0. TYPE U43]2
2N929 .22 | AC176 0.2 BF180 .85 e
2N080 .23 ﬁglgg 82 BFlgl 95 Low sensitivity (667 ohms per
2NOR7 0.3 1 X BF184  0.25 )
g gty Pull e B volt), 1% accuracy DC and 1-5%
2N1132 95 | ACY1S .20 | BF194 .15 AC. 9 DC current ranges 300uA
ON1184 195 | ACY19 025 | BFI195 0. o
SN1301 .;0 ﬁg%%? g BF196 i to 6A. 8 AC current ranges (1-5mA
2N1302  0.75 i BF197 0. to 64). 9
e 22 | AGvas i T y 0 ). ACIDC voltage ranges
2N1305 '35 | AD140 .5 BFWS7 X 0-3-900V. Resistance 0-2-30K.
aN1306 025 | ADI4S  0.50 | BFWss 0. 2075
2N1307 .30 AD161 K BFWS9 H
9N1308 085 | ADI6Z 035 | BFWSL 0.2
ggig(l)g gg ﬁg%g gg gg%%g . 3 EYII;EI]U‘I?I% ﬁlcgh sensitivity 20 Kohms/volt DC and
. 4 X y " . - . ‘obms/vol 3. Accuracy 1-5% DC and 2:5% AC.
oN1711 025 | AF1l4 20 | BFY19, 0.60 gl_‘i“b‘t“‘éeis ﬁ];“d,n“lfﬂh ‘31“f°£‘f viewing hood, giving 8 DC current ranges 60uA to 1-5;(’. 6 AC cmrenté‘anges
aN1756  0.75 | AF115 .20 | BFY50 "~ 0.25 (nagmw L e T Sensitivity 10mV/mm 0-60mA to 1-5A. 9 AC and DC Voltage ranges 15 to
oN2147 075 | AFl1é .20 | BFY51 X Bondwidth 10 _’{‘0 /mm (wide band). 500V. Resistance. ranges 0-5-500 Kohms. £10-50
2N2160 065 | AFI117 0.20 | BFY52 Y 1;{15 vlvé % cfs me/s, Triggered sweep pre-sgt at
2N2217  0.30 ﬁg%ls 045 BSY26 ¢ r\‘mni‘ng‘ “;11120-332(;102%0-3;(;;]0tousgg(m}l);x}s str_:lge.b I“I:,EF-
2 Wi -
mans 080 | Ae  ob | oY O erystal calibrator Droviding timing matks ab .05-2-15- TYPE U434]1 MULTIMETER AND
2N2369A 0.20 | AF180 35 | BRY65 0. i"'wgtl“dsec- . ] ) TRANSISTOR
oN2477 65 | AF181 /35 | BSYS5A 01 Impt ude calibrator directly calibrated in volts. TESTER
2N2646 0.60 | AFI1S6  0.40 | OCl6 05 aptbatieduatonl,10s00; .
2N2905 gag ﬁ]i;%?ﬁ :g 0022 8,5 ower supplies 127/230v AC. wmé taut band suspension move-
2N2923 0.1 . 0c23 X PRICE £39.00, Packi iage L. ment.
2N2024 015 | ASY26 .25 0C24 .6 e e s 8-DC vollage ranges 0-3-800V
2N2926 0.125 | A8Y27 .80 | 0C25 . 6-AC voltage ranges 1.5-750V
2N3053 26 | ASY28 .25 | 0C26 H INTEGRATED CIRCUITS 5-DC current ranges 0-06-600mA
2N3054  0.80 | ASY29 .30 | 0C28 . TAA263 Direct coupled 3-stage amplifier up to 4~AC current ranges 0-3-300mA
2N3055 0.75 | ASYs54 .25 | 0029 X 600ke. Supply voltage 6-8V output 10mW 4-resistance ranges 0-5-500 Kohms
2N3133 .30 | ABZ15 .70 | 0C30 .7 TO72 outline .. aa .. .. .. 075 Transistor cut-off current 60 A max
2N3134 0.30 | ASZ16 20 | 0035 .5 TAA298, Medium frequency amplifler up to 600ke. Transistor DC current gain 10-850
2N3391  0.20 | ASZ17 .75 | 0C36 .8 Supply voltage 6V. output 10mW TOT4 Sensitivity: 16700 Q/v DC:
2N3302 016 | ASZ18 075 | 0C4g .2 outline .. .. .. e .. .. 095 3300 Q/V AC PRICE £10-50
2N3393 .15 | ABZ20 .25 0C44 . 21 TAA320. MOBT stage followed by a bi-polar stage
2N3394 15 | ARZ21 0.40 | 0C45 .. Gate-to-source voltage 9-14V. Power dis-
gggzgg .%g ggllgs 8.%%? 88;(1) 5 sipation 200mW. TO18 outline .. .. 065 TYPE U435
. . E TAA570. Four-stage limiter-ampli fth F.M. : i
9N3403 015 | BC10S 0125 | oc72 O atadraton dotcetor and semote .G volume ARG I (RS B
9N3404 035 | BCLI3 025 | 0C73 3 control facility, Nominal supply voltage ment.
aN34l4 020 | BCLIS 0.0 | 0C75 .2 12V. TO74 outline s .. .. 095 Sensitivity 20 Kohms/volt DC and
2N3415 015 | BC134 0.3 0C76 .2 TADL00. AM receiver circuit containing all 2 Kohms/volt AC
2N3416 .25 | BCl47  0.17 0C78 0.26 active components (except output stage) - .
2N3417 .25 | BCl48 0.1 0C78D  0.20 required to build a complete receiver .. £1-95 7 DC current ranges 504A o 2-54.
ggg;gg g.g gg}ég g'% ) ggg;p .%g gmoan I]:LESSEY 3-Watts Audio Amplifier £1-50 5 AC current ranges 5SmA to 2:5A,
SN3704 015 | BC1sS o1 Gas %0 L43%fo‘ giiés:sit?n}x{:’ai:-mmg LF. Amplifler and 2075 7 AC/DC Voltage ranges 2-5 to
2N3707 o.ig lggigg g.gs 00139 .30 - - - . 1000V. ’
oN3709 0. . 0C140 0. ;
5N8710 042 | BCYS0 0.26 | 0Cl141 }33 OUR NEW 1971/1972 CATALOGUE I8 NOW READY 3 Resistance ranges 0-300 Kohms
2Nagég gg BCYS1 g.;o 0C170 .25 AND AVAILABLE FREE OF CHARGE. PLEASE Capacity range 0-5uF. £8-00
2N3! . BCY33 .25 | 0C171 .25 SEND QUARTO STAMPED AND ADDRESBED All instruments are supplied with steel carrying case
ggggg -gg BOY34 0.3 88200 .30 ENVELOPE FOR THIS VALUABLE SOURCE OF and leads.
e || R 3 || %89 | REFERENCE LISTING MANY THOUSAND TYPES No_protection s incorporated. .As the m tHoan
AcgHs 008 | DOZL0 3801 OG0s 040 | OF VALVES, SEMICONDUCTORS, TUBES, BIC. ;g;ﬁgagg;’,,1*;,‘::2%‘;{3&2°é’am'£‘£§’t§?o’ég‘ii‘s$x§i'§§"“ one
AC126 _ 0.20 ' BD121 _ 0.65 | 0C204 _ 0.40 .




Injust2 minutes,find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it
to B.L.E.T. and we’ll send you full details and a free book. B.LLE.T.
has successfully trained thousands of men at home — equipped them
for higher pay and better, more interesting jobs. We can do as much
for YOU. A low-cost BI.E.T. Home Study Course gets results
fast — makes learning easier and something you look forward to.
There are no books to buy and you can pay-as-you-learn. G/321

If you’d like to know how just a few hours a week of your spare
time, doing something constructive and enjoyable, could put you
out in front, post the coupon today. No obligation.

THEY DID IT-
S0 COULD YOU

‘““My income has almost trebled . . - my
life is fuller and happier.”” - Case History

“In addition to having my salary doubled,
Ey‘wguture is assured.”” — Case History

“Comi)leting your Course meant going

Mechanical
AM.S.E. (Mech.)
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding

General Diescl Eag.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
.M.LE.D.

Gen. Draughtsmanship

Dic & Press Tools

Elec. Draughtsmanship

Jig & Tool Design

Design of Elec. Machines

Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec)

C. & G. Elec. Eng.
General Elec. b
Inszallations & Wiring
Elcctrical Maths.
Eleetrical Science
Computer Electronics
Electronic Eng.

Radio & Telecomms,
C. & G. Telecomms.

C. & G. Radio Servicing
Radio Amatcurs’ Exam.
Radio Opcrators’ Cert.
Radio & TV Engincering
Radio Servicing
Practical Television

TV Servicing

Colour TV

Pracrical Radio &
Electronics (with kit)

WHIGH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIM.L
MAA/IMI Diploma
C. & G, Auto Eng.
General Auto Eng.
Motor Mechanics
A.RB. Certs.
Gen. Acro Eng.

‘Management &

Production
Computer Programming
Inst. of Marketing
A.CW.A,

Works Management
Work Study
Production Eng.
Storckeeping
Estimating

Personnel Management
Quality Control
Eleetronic Dara

Processing
Numerical Control
Planning Engincering
Materials Handling
Operational Rescarch
Metrication

Constructional
AMSE. (Cwv.)
C. & G. Structural
Road Enginecring
Civil Engincering
Building
Air Conditioning
Hecating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quanuties

(Write if you prefer not to cut this page)

General

CE.L

Petroleum Tech.
Practical Maths.
Refrigerator

. Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Scicnce
Agricultural Eng.
General Plastics

General Certificate

of Education
Choose from 42
‘0’ and ‘A’ Level
subjects including:
English
Chenustry
General Science
Geology
Physics
Muathematics
Technical Drawing
French
German
Russian
Sparish
Bipologv
B.LET. aud its
associated schools
haze recorded well
over 10,000 G.C.E.
strccesses at *O” and
‘A’ level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

from a job I detested to a job I love.”” —
Case History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who

has given himself the specialised know-

how employers seek. There’s no surer

way of getting ahead or of opening up

new opportunities for yourseif. It will

cost you a stamp to find out how we

can help you.

Over 3,000 of our Students
\have obtained City & Guilds
Certificates. Thousands of

other exam successes.

Freel

‘Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We’ll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you. ... but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNDLOGY

Dept B2, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

-------------‘
To: B.LE.T., Dept B2, Aldermaston Court, Reading RG7 4PF.
l Please send me book and details of your Courses in

Name........ccooo......
BLOCK CAPITALS PLEASE

Address......c....c.........

Accredited by C.A.C.C.

Subj. of interest ..........

.......................................................... P R Ve v e e

B.LE.T-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

Published approximately on the 7th of each month by IPC Magazines Limited, FleetWway Honse, Farringdon Street, London, E.C:4. Tel: 01-634 4444. Printed in England by Index Printers,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Litd.; Bast
Africa—8tationery and Office S8upplies Ltd. Subscription rate (incluling postage); For one, year to any part of the world £2-63,

PRACTICAL WIRELESS is sold subject to the following condltions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired oub or
otherwisa disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti-
Iated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever,



HEFI - ELECTRONIC COMPONENTSv

?h‘!s”’ TEXAN

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

v FREE TEAK CABINET it som;

FEATURES. New slim design with 6 - 1C's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATLIRES

—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMAINCE,
RELIABILITY AND EASE OF CONSTRUCTION
FACILITIES. On/off switch  indicator, headphone socket,

separate treble, bass, volume and balance controls, scratch and
rumble filters, mone/stereo switch, Input selector, Mag. P.U.
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape-| head etc
(Parts list. Ref. 20 on request)

,,L‘@iﬁq.,

{As featured in **Practical Wireless'*
May to August 1972)

SPECIAL

gl DESIGN*V\SIH‘E

£28.5 P&P . o ﬁIL\{'ER TRIM
45P ‘H.vera re cxas;.ls hsllglﬁ

COMPLETE WITH FREE TEAK CABINET
Designer approved kits only available {rom Henry’s

RECORD DECKS

SP25/3£10-75 HT70 £15-00
MP60 £10-40 MPSIO £14-15
AP76 £18-95 GL72 £22-2%
WITH PLINTH/COVER
(Post 70p)
MP60 £17-20 TDI5S0AB

21 -60 £

HT70 45
HL(GL75) PLI2AC

£35- £35-25
MP610£20-35 BD2  £32-25

f:ART;EL;NTH/COVER
(HL; AP76/GB00/PC  £29-95
(HL) SP25-3/G800H/PC 95

HT70/G800/PC

(HL) 2025TC/9TAHCD/PC
I £I3 50

MPE0/SCSMD/PC £17-25
(HL; GL75/GBOQE/PC £44 I5
HL)-GL72/800/PC £35

LOW COST HI-FI SPEAKERS

E.M.L Size 131" % 8{”. Large Ceramlc Magnet.

TYPE 150 6 watt, 3, 8 or I5
ohms £2-20. Post 22p.

TYPE 350 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3,
or |5 ohms. £3-85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and |5 ohms.

- £7-70: Post 28p. -
POLISHED CABINETS 150, I50TC 450 £4-60. Post 30p.

NEW MW/LW
TUNER to BUILD

TEST EQUIPMENT

SE250B Pocket Pencil Signal Injector £1-90
SE500 Pocket Pencil Signal Tracer £1-50
TEIS Grid.ADip Meter 440 KHz-280 mHz

£13-45
500 30 K{Volt Multimeter £9-25
With leather case £10-50

200H 20K /Volt Multimeter £4-20
With case £4-95
AFI05 50K/Volt Muitimeter £8-50. With case £9-50
U434]1 AC{DC Multimeter with transistor tester with steel
case £10-50
TE20D RF Generator |20KHz-500MHz £15:95. Carr. 35p
TE22D Audio Generator 20Hz-200KHz £17-50. Carr. 35p

TO3 3" Scope I4Hz-1{MHz £39-00. Carr. 50p
Ci-5 3” Pulse Scope IOHz—IOmHz £39-00. Carr 50p

ULTRASONIC
TRANSD UCERS
Operzte at 40kc/s up to 109
yds. Ideal remote switching
and signalling. Compizte with

data and circuits.
PRICE PER PAIR £5-90.
Post 10p.

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
Preamplifier. 77 pages, Lay-
outs and data £1-25. 700-page
IC Data Book {(No. 2) ali
TTL IC's._ 60p. 420-pzge
Transistor Data (No. 3) 60p,
340 -page Transistor Data

No. 4) 60p. (Post, et_,

ML-3

i Uses Mullard Module. Slow
motion tuning. Built in
battery. Ferrite aerial. Overall
size 77 x 23" x 3¢”. TOTAL COST TO EUILD

£4-85, Post i5p. All parts sold separately. Leaflet No. 6

“BANDSPREAD’* PORTABLE TO BUILD

Printed circuit all_transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-puil output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.

TOTAL COST TO BUILD £7-98,
p.p. 320, (Battery 22p). All parts sold separately—Leaflet No. 2.
*77° MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) £6-98, p.p. 35p from stock—Leaflet No. |

CATALOGUE

Fully detailed and iflus-
trated covering every
aspect of Electronics—
plus data, cir:ul:s and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

PA-Disco-Lighting

Valve Voltmeter 28. ranges £17-50. Carr. 40p
UK’s Largest Range—Write
phone or call in. Details and

| gaﬁ 0%
demonstrations on request. m

Dj30L 3 Channel sound to light umt. 3kw £18-50
DJ4OL 3 Channel Mic (Built in) to light, 3kw £37-50
DI70 70 watt Disco amp/mixer £49-

DISCOAMP 100 watt Disco.amp/mixer £67-50
DJ105S 30 watt Disco amp/mixer £3]-00
Anti-Feedback Quality Mic. 1-50

SDL i2” 50 watt 8 ohm Full range speaker £12-95
DECKS. Use MP60 or SP25I3 see above

Matching cartridge SC5M 62

FIBRE _OPTICS, LIGHTING EFFECTS, PROJECTORS,
DIMMERS, MIXERS. Everything for PA-—Disco—Lighting.
FREE Stock List Ref. No. 8.

SPOTS,

20p each).

POWER INTEGRATED
CIRCUITS

Plessey SL403D—3 watt with

8-page data. layouts and

cireuits £1-50. P.C, Board

60p. Heat S|nk 14p.

Sinclair 1C12—-6 “watt with

data and circuits £1-89.

TH9013P—20 watt- Power

Amp Module £4-57.

TH95°l 4P—IC Preamphf‘er

Data/C:rcuscs for above No.

7 SEG & NIXIE TUBES
(Post I5p per | to 6)
XN3, XNI3, GN6 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

95p

30I5F 7 seg £2 each. £7 por
4 with data.

12 and 24 hour clock circuits
for above Ref, No. 3 p.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kc/s BAND:
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL 'sound. All parts sold
separately. Free Leaflet No. 3 & 7.

TOTAL £6-97, p.p. ZOp Decoder Kit £597.

Tuning meter unit £1-

Mains unit (optional) Mndel PS900 £2-47, Post 20p

Mains unit for Tuner and DecoderP$1200 £2-62. Post 20p

Miniature Amplifier

5 transistor. 300mW o/p.
Fitted volume and sensitivity
control

9 volt Operated £1-75 each
PP |

Quallty Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K, 500K.
I meg, Log and Lin. 45p each,
10K, 25K, 50K, 100K, Log
and Lin gangeci 75p each.

Post
pricE DOP Pou
‘(40p FOR CALLERS)

PLUS! FIVE
10p
VOUCHERS

Send to this address—HENRY’S RADIO LTD. (Dept PW)
3 ALBEMARLE WAY, LONDON, E.C.I.—for catalogue by
post only. All other mail and callers to ** 303’ see below -

oharc, s v o6 T2

SINCLAIR PROJECT 60 MQP DULES
—SAVE POUNDSs ! ®aes =

Z30 £3-57; Z50 £437 ;
STEREO 60 PZS5 £3-97 s

£1-97; PZ8 £477 PACKAGE DEALS
PZ6 £6-37; Post 25p

2xZ30, Stereo 60, PZ5 £15-95
2xZ 30, Stereo 60, PZ6 £18-00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95
NEW PROJECT 605 KIT
£19-95

Transformer for PZ8 £2-95
Active Filter Unit £4-45
Stereo FM Tuner £16-95

IC12 £1-80; QI6's £15 pr.

Post etc. 20p per item

Hi-Fi & Tape Equipment
= Acknow[edzed

as U.K.'
Largest
Stockists
with Lowest
Prices Plus

12 months
Guarantee,
Write or

call for

FREE

2 page lists
(Ref 16/17)

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'’S
All the parts you need plus Data and Circuits — Get a Catalogue — it’s zll in there!

Efectronic Companents; \f»\
Audio and Test Gear Centre
404/406 EDGWARE RD}

LONDON, W.2.

LONDON, W.2.
Tel 01-402.8381/8382

-High Eidelity & Tape
Equipment Centre

354/356 EDGWARE RD.,
Tel: 01-402 4736/5854

Disco —PA - Lighting
Equipment Centre .
309 EDGWARE ROAD,
i LONDON, W.2,

Tel: 01-723 6963

Transistors - IC's -
Rectifiers - SCR’S -
Triacs, etc.

NEW FREE LISTS

Ref. No. 36 on request.

Mail Order, Industrial Sales .
and Special Bargain Shop’

- 303 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 1008/1 009

3 "404 e '406 i OPEN SIX FULL DAYS A WEEK 9¢m to Spm MONDA V TO SATURDAY -




