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FOR
THE
RADIO
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6

(List No. 64)
IN
PROTECTIVE
SHIELD
WITH
ACCESSORIES
(List No. 700)

FOR CATALOGUES APPLY DIRECT

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD

LONDON, S.W.4

Telegrams: "SOLJOINT” LONDON Sw4

%" DETACHABLE
BIT INSTRUMENT

PHOTOELECTRIC KIT

CONTENTS:- 2 P.C. Chassis Roards, Chemicals, Etching Ma 4 lhfld Red Photo-
transistor, Latching Relay, 2 Trangistors, Condenser, Resistors, Control, Terminal
Bloek, Elegant Case, Berews, ete. In fact everything yvou need aBtemsly- Light
Photo-8witeh Counter/Burglar Alarm, ete, (Froject No. 1) which ¢an be moliied for
tdizlated-light operation,

sea Fdivt

s — == et “ ) PHOTOELECTRIC KIT
ey 3

L

Postage and I'ack. 2/6 (UK)
Coramonwealth
BUKITACE MAIL 3/6
H ALR MAIL £1.0.0
Australia. New Zealand
L nl &, Africa, Canada and U3 A,

Also Essential Data Cirruits
anl Plans yor Building

BURGL AR ALARN
INVISIBLE 8 AM TYPL

12 PHOTOELECTRIC PROJECTS. (1) 8teady-Light Photo-8witeh/Alarn. ()
Modulated-Light Alarni, (3) Long-Range Stiay-Light Alarm. (4) Relay-less Alarm,
(6) Warbling-Tone Alarm. (8) Closed-Loop Alarn. (7) Projector Lamp Stabiliser.
(%) Electronic Projectur Modulator. (9) Mains Power Supply. (10) Car Parking Lamp
Switch. (11) Autumatic Headlamp Dipper. (12) Super-3ensitive Alarm.

INVISIBLE BEAM OPTICAL KIT

Everything needed (excep! plvwoad) for building: | Invisible-Beam Projecior and
1 Photocel] Receiver (as illustrated). Snulable for all Photoelectric Burglar Alarms,
Counters, Door Openers, vic.

CONTEN'TS: 2 lenses, 2 mirrars. 2 45-degree wooden blocks, Inira-red filter, prujector
Jamp holter, building plans, performance data, etc. Price 18/6. Postage and Pack.
1/6 (UK). Commmonwealth: Suriace Mait 2/—; Air Mail 8/-

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Kelay-less, Bteady-light Photo-Bwitch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Nensitive Phototransistor, 3 Transistors, Chaasis, I’lastic
Case. Resintors, Screws, etc. Full 8ize Plans. Instructions, Data Bheet '“10 Advanced
I’hutoelectrie Designs’”

Price 18/6. Postage and Pack. 1/6 (UK). Connnonwealth 2/-; Air Mail 4

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses. Infra-red Filter, Lainpholder, Bracket, Plans, etc, Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
Trice 10/8. Postageand Pack. 1/i (UK). Commonwealthi: Sitrface Mail 2/-; Air Mail 4

YORK ELECTRICS, 333 York Road, London, S.W.11

Send u 8. A E. for full details, a brief deacnpllun and Pho(ogmp/»s of all Kits and ull
52 Kadio, El ic and F ic Projects 4

JACKSON

the big name in PREGISION components

Precision built radio components are an
important contribution to the radio and
communications industry.

SL 16
DRIVE

A general purpose slide rule Drive for F.M./V.H.F.
Units, short-wave converters, etc. Printed In two
colours on aluminium, with a 0100 scale and provision
is made for individual calibrations. Complete with
bronze escutcheon and glass.

Telephone:
01 622 0291/3

It’s reliable if it's made by JACKkSON!
MADE IN ENGLAND

JACKSON BROS. (LONDON) LTD.
Dept. P.W., Kingsway-Waddon, Croydon, CR9 4DG
Telephone 01-688 2754-5
Telegrams Walfilco, Croydon




Model TK-500E SOLID STATE
FM MULTIPLEX STEREO TUNER

Another great Lasky's apecial purchase—the TK-500E is a truly outstanding 21 transistor
FM Multiplex Stereo Tuner by TRIO—Japan’s foremost producer of transistorised Hi-Fi
equipment. The extremely sophisicated circuitry of the TK-500E incorporates many
unique TRIO features including @ Automatic electrical switching of FM Multiplex stereo
and mono modes with sterco indicator beacon @ Inter-station noise muting circuit
@ MPX background noise suppression filter circuit eliminates secondary signal and
‘beat” interference even in fringe area reception ® Nuvistor cascode front end and &
IF stages assure the highest sensitivity reception @ Pinpoint meter tuning @ Low
impedance sterco, mono and tape outputs. BRIEF SPECIFICATION: 21 transistors,
15 Germanium and 8 Silicon diodes and 1 Zener diode. 3 valves. Frequency range: 88—
108Mc/a. Seusitivity: 0-811A (20dB quieting with 720 antenna). Output: 2V. Frequency
response: 20-20,000 c/s + 1dB. Channe] separation: better than 85dB. Distortion less
than 0-69% at 400¢/s 100% mod . Capture ratio: 2dB. Superbly styled and finished hammer
enamel and brushed alloy cabinet, size 154 x 12} x 53in. For 110/240V. AC (50 or 60c/s)
operation. Today’s comparative value over £65.

Lasky’s Price 38 Gns. carmiage and Paciing 12/6.

TRI

Trin cquipment is re-
nowned the world over
for guality—now this
famous <¢ompany
break the price barrier
with an absolutely
new budget priced
Hi-Fi unit. The TK-
150T is an extremely
compact 19 transistor
and 8 diode stereo
amplifier giving 40
watts music power,
13W RMS8 power per
channel. Inputs are
provided for Magnetic
pick-up (2-1mV). Tuner (130mV), and 2 Auxiliary Inputs (130mV each) for use with
another Tuner or Tape Recorder, sep. input for tape recorder (130mnV). Built-in tape
monitoring circuit. Outputs for speakers, stereo headphones, tape play, 60W A.C. power
outlet also provided. Controls include: Volume (I & R), bass, treble, input selector,
power on/off, loudness, mode (steren/mono), tape monitor/play (the last four are rocker
switches). Frequency response 20-50,000 Hz (+ 1dB). Signal to noise ratio: Mag. PU—
better than 65dB, Tuner/Aux. 1 and 2—better than 764 B, tape play—better than 75dB.
RIAA equalisation. Built-in power transistor protection cireuit. Power requirements
200/260V. A.C.,50/60c/s. The superbly made and styled cabinet measures only 10§ x 93 x
4in. Dark matt finish control panel with silver anodised trim and black/silver controla.
Complete with detailed instruction manual and circuit data.

Lasky’s Price £35

Model TK-150T SOLID STATE
STEREO AMPLIFIER

Carriage & Packing 8/6.

HI-FI BOOKSHELF SPEAKER
BARGAIN—FOSTER FCS-166

This extremely high quality bookshelf speaker system by the world
fatnous Foster Co. of Japan incorporates an acoustical suspension
woofer and cone tweeter in a sealed infinite bafile enclosure with
handsome oiled walnut finish. The performance of the FCS8-166 is
superior to many larger and far more expensive units and at Lasky’s
special purchase price is quite without equalt SPECIFICATION: Air

ion type 63in. b idrange woofer with rolled cloth edge.
2iin. HF cone type tweeter. Frequency range 65-20,000¢/s.
Maximum power handling 15W. 8 impedance. Cabinet construc-
ted from in. Jaminate with oiled wainut veneer Bnish; size 133 x
7iin.square. Dark green woven acoustic ganze. Phono input at rear.

Lasky's Price £9.19.6
Lasky's Price for 2—£18

Post 1—7/6; 2-12/6.

Branchas
207 EDGWARE ROAD, LONDON, W,
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i & p.m. Ay 1o Saturday

Tel: 01723 3271
Tel: 01-636 2605

Tel.: FLEet 81 2833

U all ¢ 9.a.m;
152 /3 FLEET STREET, LONDON, EL4
o a w Tl 7 (o 1 1
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ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST, TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

LASKY'S HI-FI SPECIAL

NEW STEREO MOVING MAGNET
CARTRIDGE — Model AD-76K
—GREAT PRICE BREAKTHROUGH—

Lasky's are first again with this new high compliance moving
magnet stereo cartridge that really breaks the quality/price
barrier. The performance of this cartridge is equal to others
costing many £'s more and will bring out all the subtleties of the
latest microgroove recordings and is suitable for use with all the
latest high sensitivity amplifiers. SPECIFICATION: Diamond
Stereo LP stylus. Compliance 10X 10-%cm/dyne. Frequency
response 20-20,000¢/s. Channel separation 20dB. OQutput 7mV.
Tracking pressure 2 grammes + 0-5 grin. 8tandard {in. mounting.
Total length (inc. pins) 1%/ ,in. Replacement Diamond stylus
available. Fully guaranteed.

Lasky’'s Price 85/- rostar.
FACKAGE DEALS

Lasky's money saving Package Deal Plan guarantees you a substantial cash saving when
you buy a complete system plus the assurance that each item has been caretully chosen for
its reliability and compatibility with the other components. Here are two packages
comprising equipment on this page.

PACKAGE DEAL A

TRIO TK-500E FM 8tereo Tuner ... 239180
TRIO TK-150T Stereo Amplifier. . . #36. 0.0
2 FOSTER FC8-166 Speaker systems. . £19.19.0
GARRARD AT.60 Mk I 4 speed autochanger £16.19.8
Base and cover for AT.60................ £5.15.
AD-76K Stereo moving magnet cartridge ... . £4. 6
TOTAL LIST VALUE £121.17.2

C.&P

Lasky’s Package Price £106 &5

3
H.P. Terms: £26.10.0 dep. 12 monthly payments of £7.9.1. Total H.P.P. £15.18.9
PACKAGE DEAL B

TRIO TK-150T Stereo Amplifier ............... £35. 0.0
TWO FOSTER FC8-166 Speakersystema .. ... £19.19.0
GARRARD AT.60 Mk 11, 4-speed autochanger £16.18.8
Base and cover for AT.60 ................ £5.15.
AD-76K Stereo moving maguet cartridge. . £4. 5.0
TOTAL LIST VALU £81.19.2

Lasky’s Package Price £72 G

METER BARGAIN
Model C-1051

A completely new design 20,000 O.P.V. pocket
mnltimeter with mirror scale and built in thermal
protection circuit. i Ily large easy to r

meter with D'Arsonval movement. Colour coded
scales. Single positive click-in, recessed selection
switch for all ranges. Ohms zero adjustment.
Range spec. AC volts: 0-6-30-300-1200V at
10K /ohms/V. DC volts: 0-3-15-150-300-1-2KV
at 20K/ohms/V. Resistance: 0-60K-6megs. DC
current: 0-60LA-300mA. Decibels: —20dB to
+17dB. Hand calibration gives extremely high standard of accuracy on all ranges. Uses
one 14V penlight battery. Strong impact resistant plastic cabinet—size only 43 x 3} X 1§in.
Two colour buff/green finish. Complete with test leads and battery. Original list price £5.5.

Lasky's Price 75/- rost2rs

LASKY'S INCAPSULATED
SOLID STATE MODULES

8 completely new special function circuit modules
8ize of each module only 2} x14x{in. Ready for
immediate use—just connect to power source (usually
9V batt.), input and output. Incapsulated modn'es
are shockprooi and almost indestructible. Comp. with
fall ins. Post 1/6 each.

E-1311 Phono Pre-amp Module—max. output 3V.
RMS, input 50mV, ioput imp. 100k, gain 28dB,
RIAA compensation, PRICE 28/6
E-1312 Tape Head Pre-amp Module—max. output 3V RMS8, input 50mV, input imp.
100k Q, gain 250B NARTB compensation. PRICE 26/6
E1318 Microphone Pre-amp Module—max. output 4V RMS, input 50mV, input imp.
100k Q, gain 28dB, response 10-50ke/s. PRICE 28/8
E-1314’ Power Amplifier Module—max. output 300mW, input imp. 1k, gain 20dB,
response 50-10ke/s, distortion 3% at 200mw. PRICE 29/6
E-1315 Electronic Organ (tone oscillator) Module—trequency 200-1000 c/s, ontput 80mW
For use with keyboard, variable resistors and 80 speaker. PRICE 25/-
E-1316 Morse Code Practice Oscillator Module—frequency 400 ¢fs, output 80mwW. For use
with morse key and speaker. PRICE 25/-
E-1317 Modulated Wireless Signal Transmitter for use in test bench fault finding —frequency
400 ¢fs-30 Me/s, tone freq. 400 c/s. For use with any AM receiver. PRICE 25/-
E-1318 Lamp Flasher Module—fiashes two miniature lamps alternately. For use with 6V,
100/200mA bulbs and 6V power supply. PRICE 25/-

ity Audio Co

NHAM CT. RD. LONDON, W.]

Tp

Tel: 01-580 2573

118 EDGVWARE ROAD, LOMDON, W.2 Tel: 01-723 97
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TRANSISTOR POWER OUTPUT 8TAGE on P.C. Board (witk diagram). 6§in. x 2in. x
1iin. high. Tested and working. OC71, OC81D and 2 x OC8! and Heat 8inks. With
O.P. Trans. for 35 ohm speaker. Requires 56K Pot, 8peaker and 9v. supply. Price 27/6
Post paid. 5K Log Pot +Bwitch 4/-. 8in. x 2}in. 356 ohm. Bpeaker 18/8.

1;W MAINS GRAMOPHONE AMPLIFIERS. EZ80, ECL82, O.F. Transformer (3 ohm).
Vol./On-off and Tone Control. Double wound mains transformer. 2§ x 2}in. x 2}in.
separate but wired to chassis, 4in. x 2{in. x 43in. over valves, 85/- post paid including
6}ia. Speaker. (52/8 less speaker.)

NEW F.M. TUNER. Range 87 to 107 M1{z Attrac-
tively finished metal container with cast front
escutcheon. Case size 13in. x 7in. x 3in. high.
Mains transformer. Metal Rectiufier and Valves
ECC85, EF89, EF80, ECC82 as cathode follower.
EM84 tuning Indicator, 2 x AF117 and 2 diodes.
% A really fantastic performer. Price £17.17.0, tax
i paid and carr. paid or with Stereo Decoder.
£22.10.0. Terms available this item.

2x4 WATT STEREO AMPLIFIER., Printed circuit. Beparate power pack and separate
control panel. Metal rectifier. ECC83 and 2—ELB4. Negative feedback. Vol., base,
treble each channel. Muting switch and on/off. Printed circuit 43in. x 4%in., Power
Pack 7§in. x 4}in. x 3}in. and control panel 4in. x 5in., with output transiormers for
3-ohm speakers on power pack. £5.10.0 (7/6 P. & P.).

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
— 2 or 4 TRACK

i Chassis 12% x 54 x 4}in. high.
Front panel “gold” finish—
12} x 4fin. 200-250 AC.
Record{Playback amp. switch
Off/On-Tone; Vol./Mic.; Vol./
Gram; Mic, Input; Gram.
Input; Monitor; Speaker
Bocket Valvea 6BR7; 12AX7;
EM84; ELS84; 6X4 Beparate
power pack, 2 Track £8.19.6;
4 Track £10.4.6 (6/- post each).
Rexine covered cabinet (tan)
154 x 17 x 9}in. high with
sloping front for amp; com-
T 2 plete  with two tweeter
speakers, and special adapting brackets for Magnavox Deck 85/~ (8/- carr.) 3 speed
Magnavox 4 track tape deck, Type 363. £16.10.0, carr. paid.

“SUPER SIX” L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set
parts £4.2.6 (5/- post). PP6 batt. 2/9 extra. Instructions and list 2/- (free with kit).
Buperhet; ferrite rod; wooden cab. 9% x 74 x 3in. Celestion 4}in.speaker, 6 tr 5

SPEAKERS IN CABINETS. 20 x 15 x 6}in. Finished Vynair and Rexine, various
colours. With E.M.I. 13 x 8in. 3 or 15 ohm speaker 90/-; with 12in. Elac 15-ohm
15W apeaker. £8.10.0 (post 10/- oo either). Top quality speakers 6 x 4in. {3 or 15 ohm),
14/8; 5in. (3-ohm), 12/6; 4}in. (3 or 10 ohm), 12/6d.: 7 x 31in. (3 ohm), 16/8; 13 x 8in.
{3 or 15 ohm) 41/- (post 8/6) all others post 1/6 each. 12in. heavy duty Elac Loud-
speaker 15 ohm, 20 watt, £6.6.0, carr. paid.

8 WATT. PUSH-PULL OUTPUT AM-
PLIFIER, 200-250 Volta A.C. EZ80, ECC83,
2—ELS84, Bass, treble, voljon-off. £7.17.6 §
{post paid). Size 12 x 3} x 5in. high. For
Record Player, Radio Tuner, etc.

RADIOGRAM CHASSIS unused but very slightly tarnished. Size 132 x 8§} x 7in.
Dial 13 x 4in. gold and brown. Controls beneath dial, Tone, Volume/on/off, MW /LW/
Gram ' Tuning. Ferrite rod aerial. Valves UYB85 rect., UCL82, UBF89, UCHS1.
Limited quantity. £7.7.0, carr. paid.

EX GOVERNMENT AVO METER, Model 7. Excellent condition, fully checked, with
leather carrying case. List price new aver £29. Qur price £18. Carr. paid.

CLEAR PLASTIC PANEL METERS D.C. Type KA/38C. 1}in. sq. 50 microA 30/-:
5UU microA 27/6; ImA (B-meter) 27/6;5mA 27/6; 100mA 25/-; 300V 27/6. Post 1/6d

6 PUSH-BUTTON STEREOGRAM CHASSIS

[y E M.w.;8.W.1;8.W.2; V.H.F.;
' Gram: Stereo Gram Two
separate channels for Stereo-
gram  with balance control.
Also  operates  with two
speakers on Radio. Chassis
size: 15 x 7 x 6}in. high. Dial
silver and black 15 x 3in. 190-
550M; 18-51M; 60-187M;
VHF 86-100 Mc/s. Vaives:
. ECC83, ECHS1, EF89, 2x
ECLS6, EM84 and Rect.
Price £18.19.0, carr. pald or
£6.13.0 deposit and 5 monthily
1 payments of 56/8. Total I[.P.
I price £20.15.6. Cream moutded

. escutcheon included.

"GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses). ~FULL GUARANTEE. _ Aidershot 22240
CLOSED WEDNESDAY AFTERNOON. CATALQGUE 6d.

diode, etc.

ALL ITEMS FULLY BUILT UNLESS OTHERWISE STATED

MARTIN IS HIGH-FIDELITY

The first and still the most
satistactory unit assembly system

F. M. TUNER

For many years now Martin Electronics have
been producing highly efficient and dependable
prefabricated . module-type units for simple
assembly into reasonably priced high fidelity
systems. Many purchased at the time of the intro-
duction of fhe Martin Audiokit system are in
regular use to this day, completely justifying our
claims for years of trouble-free service. No system
gives you wider flexibility in the choice of units
available than Martin and all equipment conforms
precisely to stated specification. When new units

are introduced, they are designed for adding to
those produced so far, making it easy and eco-
nomical to extend and Improve your existing
Martin Audlokit set-up. Anyone can assemble
Martin equipment with ease and the fore-
knowledge that when finished, he will be In
possession of a true hi-fi assembly of the very best
kind which looks and sounds completely pro-
fessional in every way—and MARTIN AUDIOKITS
remain as ever, the units that have true add-on
ability.

STEREO CONTROL
ASSEMBLY

MARTIN HIGH-FIDELITY AUDIOKITS
cover the widest possible range of require-
ments. They are available for Mono, and can
be doubled up for conversion to stereo. or as
complete stereo units. 3 ohm and 15 ohm
systems. Special pre-amp for low output
pick-ups—escutcheon panels to suit the
arrangement you choose. Tuner is styled to
match.

Start by sending for leaflets at once

F.M. Tuner

MARTIN ELECTRONICS LTD. wiodtsex.” Tstewors 175772 o P10

Pre-amp tone controls
10 watt amp. (3 ohms)
10 watt amp. (15 ohms)
Mains power supply

Trade enquiries invited

AMPLIFIER SYSTEMS o TUNERS ¢ RECORDERS

UNITS INCLUDE:
5-stage input selector

MARTIN ELECTRONICS
154 High Street. Brentford, Middlesex

Please send Audiokit Hi-Fi/F.M. Tuner/Record-
akits Leaflets. (Strike out jtems not wanted)

Name ...

Address

370



RADIO ENGINEERING

Advanced Radio — Gen.
Radio — Radio & TV
Servicing — TV Eng. —

Telecommunications— Sound
Recording — Auwromation —
Practical Radio — Radio
Amateurs’ Examn.

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. Electrical Eng. —
Installations Draughis-
manship — Hiuminating Eng.
—Refrigeration — _ Elem,
Electrical Science — Eleciri-
cal ‘Supply — Mining Elec.
Engineering.

CIVIL ENGINEERING

Advanced Civil Eng. — Gen.
Civil Eng. — Municipal
Eng. — Structural Eng. —
Sanitary Eng. — Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

B.Sc. (Eng.),

AM.I.P.E, AM.LM.LL,

EDUCATION, ETC.

_ )
THE B.LE.T. 1S THE LEADING INSTITUTE OF ITS KIND IN THE WORLD,

FRE

Have you had your copy

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION or
REFUND of FEE' terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?

ELECTRONIC ENG.
Advanced Electronic Eng. —
Gen. Electronic Eng. —
Applied Electronics — Prac.
Electronics — Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design
Sheet Metal Work —Welding
— Eng. Pattern Making —
Inspection — Draughtsman-
ship — Metallurgy — Pro-
duction Eng.

AUTOMOBILE ENG.
Advanced Autromobile Eng.—
Gen. Automobile Eng. —
Automobile Maintenance —
Repair — Automobile Diesel
Maintenance — Automobile
Elec. Equipment — Garage
Management.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICALENG., AEROENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY. MATHEMATICS. ETC.
Which qualification would
A.M.SE.,

AR.IB.A,
M.R.S.H.. AM.LE.D., AM.I.LMun.E,, CITY &°GUILDS, GEN. CERT. OF

C:Eng., A.M.LLE.R.E.,
Al10.B., P.MG.,

British Institute of Engineering Technology

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

increase your earning power?

THIS BOOK TELLS YOU

* HOW to get a better paid, more interesting

job.

* HOW to qualify for rapid promotion.
 HOW to put some letters after your name

i and become a key man . . . quickly and
easily.

 HOW to benefit from our free Advisory and
Appointments Depts.

* HOW you can take advantage of the
chances you are now missing.

+ HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

132 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

BN&I’rwﬁicﬂlgnd Theore- The specialist Elec-
tic Courses for beginners in O el
Badio,T.V., Electronica,Etc 1) & T Division of
Ai:i.r.zﬁl}i.cnyacmm NOW bﬁ"ers ol &
adio teurs' Exam. " i
R.T.E.B. Certificate real laboratory train-

Pi’M'Gr, : Ce](;.‘iﬁ‘cj:ate ing at home with

ractical adlo 1 i

Radio & TetevisionBervicing I/;m,f}mall el]!;lme/l!.
Practical Biectronics SR joriceians.

Electronics Engineering
Automation

B.LET.

You are bound to benefit {rom reading
“ENGINEERING OPPORTUNI-
TIES”, and if you are earning less than
£30 a week you should send for your
copy now—FREE and  without
obligation.

| POST NOW !

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

of “Engineering Opportunities” ?

GINEERING DP;ORTUNITIES Y

had

mg

.

fen

4

W

i TO B.LET. 453A, ALDERMASTON COURT, 34, stamp if posted in
I ALDERMASTON, BERKSHIRE. an unsealed envelope.
| Please send me a FREE copy of “ENGINEERING I
| OPPORTUNITIES.” I am interesied in (state subject, |
| exam., or caveer). I
R |
rres, | NAME - :
ARlLcs., | k
| ADDRESS . 1
B o et i
| e e et 1
[ WRITE IF YOU PREFER NOT TO CUT THIS PAGE g
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SENSATIONAL R.S.C.

“PACKAGE 3" 30 WATT SYSTEM

% Goldring Transcription Turntable on Plinth
+* Shure Magnetic Pick-up Cartridge

% Super 30 Amplifier in Teak veneer housing
% Pair of Stanton Loudspeaker Units

Special inclusive pnce Fully wired
units ready to ‘‘plug-in’. Saving 82 GI'IS.
substantially on total cost Carr. 35/-

HIGH FIDELITY STEREO PACKAGE OFFERS

2" 30 WATT SYSTEM
* Garrard SP25 Mk II Turntable on Plinth
% Goldring CS9 Ceramic P.U. Cartridge
% Super 30 Amplifier in Teak veneer housing
of Stanton Loudspeaker Units
Special inclusive prlce Fully wired

“PACKAGE

* Pair

units ready to “plug-in”

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS meavy cast

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
round giving low fundamental reso-
nance. “‘D’" indicates Tweeter Cone

providing extended frequency range.
Impedance 3 or 156 ohms. Please state
choice. Response 40-18,000 ¢.p.s. EX-
ceptional performance at low cost.

Prices include carriage.

HFI120
1 l‘.:l)

HE501 5° " 59/9 127 15W  89/9
lIFH()Il) 1 1 127 15W
HE8II 8

HIGH FIDELITY LOUDSPEAKER UNITS
Cabinets of latest styling Satin Teak or Walnut
acoustically lined (and ported where appro-
prl.xte) Credit terms available on all units,

DORSET gjze 16 x 11 x 9in. Response 45-
18,000 c.p.s. Rating 8-10 watts. Fitted
Audiotrine HF800D speaker. £7 10 0
Impedance 3 or 15 ohms. - .
Inc. Carr.

STANTON NIS gize18x11 x10in. Rating
4 il 10 watts. Incorporating Audiotrine HF
b 815 speaker with roll rubber surround
i andl5,000linemagnet. High Auxtweeter.
Handsome Scandinavian design cabinet

Response 30-20,000 c.p.s. Impdnce 3 or 15 1 6 Gns

ohms.Givessmoothrealisticsoundoutput.

ine, carr.

GLOUCESTER size 95 x 16 x 10in. 12in. High flux
12,000 line speaker. Cross-over unit and Tweeter.
Rating 10 watts. Smooth response 12! GI‘IS
40-20,000 _c.p.s. Impedance 15 ohms. N

INTEREST CHARGES REFUNDED

on Credit Sales settled in 3 months.

EXTENSION LOUDSPEAKERS 29/9

Cabinet size 12 x 8 x5in. Attractive Grey Lizard Skin
finish. Fitted hizh flux 45 watt. 6}in. 3ohm speaker,

E.M.l. MAINS RECORD PLAYER TURNTABLES

4 Speed, with P.U., T/O Cartridge. Limited number.
Mzil Order only. Mono 79/9. Stereo 89/9.

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID
STATE AMPLIFIER

{r--——w—___——L 200-250v. AC mains operated
= Frequency Response 30-
% 20,000 ¢

Dlstort.lon 0- 3% at 1,000 c. p.S

} ) ;:.‘m' i
il

substantially on total cost.

EXTREMELY ATTRACTIVE
AND VERSATILE PLINTHS
finished in Satin Teak veneer.
Tinted Perspex hinged cover
with satin chrome handle.

RECORD PLAYING UNITS
Money saving units. Ready to
RPZ plug into Amplifier or
Tape Recorder. Con-
sisting of Garrard SP25 Mk IT
(with heavy turntable) fltted
Goldring CS90 high compli-
ance ceramic Stereo/Mono
cartridge with diamond sty-
lus. Iédountgd on Plinth Pers-
pex Cover 3 gns.
Rp3 extra. - 19 Gns.
As _above but with
Goldring Lenco GL68 Trans-
cription unit and CS90 Cart-
ridge. Perspex Cover 3 gns.

extra. Carr
15/~ ONLY 3 Gns.

AUDIOTRINEPLINTHSM

3000, AT, AT80, SP25 or Gold-
ring GL68. Available with

clear Perspex co- ~ o¢ 4q g
ver asill. Inc, Carr.

Perspex cover sold separately
at 3 Gns, Limited number of
covers slightly damaged but
repaired by makers. 39/9

e e LD
PHONE AMPLIFIERS
Speak and listen with both

hands free. Standard
dry battery operated.

Total cost of parts

diagrams & instruc- =

Special inclusive price. Saving £9 on total
Saving 72 Gns. cost. Perspex cover 59/9 extra. 471 Gns
Carr. 35/- Qr Dep. £8.7.0 and 9 mthly pmts 2o
TERvS  £5.3.0. (Total £54.14.0). Carr. 33/-
AVAILARBLE

R.S.C. TFM1 SOLID STATE VHF/FM RADIO TUNER

with detailed wiring _-’_,___

‘PACKAGE I’ 13 WATT SYSTEM

* Garrard SP25 Mk II 4 speed Player Unit
* Goldring CS90 Ceramic P.U. Cartridge

* TAl12 Amplifier in Teak veneer housing
* Pair of Dorset Loudspeaker Units

Matched for optimum performance and comparing favourably
with equipment of almost twice the cost. Send S.A.E. for leaflet

RECORD PLAYING TURNTABLES COMPLETE

Fully wired. Fitted phono plugs and mounted on base- 1 7_I_ GI'IS
board. Substantial saving on normal prices. Garrard 2 5
SP25 MKII with Goldring CS90 Cartrldge

Goldring G1.68 with CS90 Cartridge. ................... 23 Gns.

R-S:C-TAI2 I3 WATT STEREO AMPLIFIER

FULLY TRANSISTORISED, SOLID STI‘{&TL CONSTRUCTION

HIGH FIDELITY OUTPUT OF 6

Designed for optimum performance
with any crystal or ceramic Gram
P.U. cartridee, Radio tuner, TaDe re-
corder, ‘Mike’ etc. % 3 separate
switched input sockets on each chan- @
nel % Separate Bass and Treble con- 'Y
trols J Slide Switch for mono use %
Speaker Output 3-15 ohms % For
200-250v. A.C. mains % Frequency
Response 30-20.000 c.p.s. —2dB % Harmonic Distortion 0-3% at 1000
¢.p.S. Hum and Noise — 70dB % Sensitivities (1)300mV (2) 50m V (3)
IOOmV (4) 2mV % Handsome brushed silver finish Facia and K nobs.

TTS PER CIIANNEL

Complete kit of parts with full wiring diagrams and in Carr.
structions. Factory built with 12 mth gntee 15 GNS. Or1 719
Deposit £4.16.0 and 9 mthly pymts 29/ (Total 17 GNS.). GNS.

Or in Teak veneer housing 18 G

AUDIOTRINE Hi- FI SPEAKER SYSTEMS

Consisting of matched12in. 12,0001ine 10 watt 15 ohm
high quality speaker, cross-over unit and tweeter.
Smooth response and extended frequency range en-

A sure surprisingly realistic reproductxon 5 GI'IS
\‘ @ Or Scenior 15 watt inc. HF d
. 15 000 line Speaker 6 Gns Carr 616 Carr. 5/9
R

HI-FI 'SPEAKER ENCLOSURES Teak veneer finish .

Modern design, Accoustically lined and ported.

JE8 Size 16 x 11 x 9in. Gives pleasing results4 Gns
with any 8in. Hi-Fi *speaker. Car : ¥
SES8 For optimum performance with any Bm £4 19/9 r
Hi-Fi 'speaker. Size 22 x 15 x 9in. Carr. 7/9%7%/ b\
SFE10 For outstandmg results SE!“Forexcellentperformancewn:h
withl0in.Hi-Fi'spkr 5 GI'IS 12in Hi-Fi ’spkrand Twee- § GBps.
Size 24 x 15 x 10in. ter. Size 25 x 16 x 10kin

*lllgh-sensmvny *200-250v. A.C. Mains opera-
tion.xSharp A.M. Rejection. xDrift-free recep-
tion. *Output ample for any amplitier (approx.

enclosed enamelled case. 91 x 2 x 5iin. Atiractive
brushed silver finish facia plate 10 x 3%in. and
matching knobs. Complete kit of parts w1t.h full

guarantee Post Paid 8 Gn~

FULL
ouT I’UT 10 \\ AT M
15 W e\TTs R ‘\I ont. in —4 ohms.
LATEST TRANSISTORS. NKT275. NKT275, NKT274.
NKT713, NKT217, NKT217, NKT717, NKT403. NKT403.
5 POSITION INPUT S]-‘LEC TOIR SWITCHI
EQUALISATION to Standard R.I.A.A. and C.C.LR.
Characteristics for Gram and Tape Heads.

LI TAPE MONITORING EACILITIES.
SENSITIV lTIl‘,S Magnetic P.U. 4 mV. Crystal or
Ceramlc P.U. 400 mV. Microphone 4.5 mV. Tape Head

2:-5mV. Radxo/Aux or Ceramic P.U. 110 mV.
FREQUENCY RESPONSE: +2dB 20-20.000 C.p.S.
TREBLECONTROL:+15dBto —14dBat10Kc¢/s. NEG FEEDBACK :52dB.

BASS CONTROL: +17dB to —15dB at 50 c¢/s. llUWI LEVEL: ~75dB.
HARMONIC DISTORTION at 10 Watts 1,000 ¢ . 0:1%.

Complete Kit of parts with full constructional detaus and 11 2 Gns
point to point wiring diagrams. -
Supplied factory built 15% Gns, Carr. 12/6. Terms: Deposﬂ; 4 Gns. and 9
monthly pa.vments 31/1 (Total £15.3.9) Or in Teak veneer housing as
lllustrated 19 Gns.

ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND
SUl'l‘LlFl) BY LEADING BRRITISH MANUFACTURERS,

BRADFORD 10 north Parade. (Hali-day Wed.) Tel. 25349
BRISTOL 14 Lower Castie St. (Half-day Wed.) Tel. 22004

BIRN"NG HAM 30/31 Gt. Western Arcade opp. Snow Hill

Station 021-236-1279 No half-day
DERBY 26 Osmaston Rd. The Spot (Half-day Wed.) Tel. 41361

DARLINGTON 13 priestoate (Half-day wed.) Tel. 68043

EDINBURGH 135 Leith St. (Halt-day Wed.) Tel. waverley 5766

G LASGUW 326 Argyle St. (No half-day) Tel. CITy 4158
403 Sauchiehall St. (Opp. Locarno) Tel.332-1572

H U LL 91 Paragon Street. (Half-day Thursday) Tel. 20505

16t gns. Or in Teak
finished cabinet as
illustrated 19} gns.

wiring diagrams and instructions. Carr. 7/6 | Terms: Deposit £5
Or factory_built wu;h 12 months [ Gns and 9 monthly pay-

ments £2. Total £23,

s c suPER I.f /IIF/MPUF/&Q | SOLID STATE,
.C. 5 SPECIFICATIONS COMPARABLE
WITII UNITS AT ALMOST TWICE

THE COST

HI-FI GENTRES LTD.

MAIL ORDERS TO:
Henconner Lane, Bramley,
Leeds 13. No C.0.D.
£1. Terms C.W.0. or C.0.D.
Postage 4/6 extra under £2.
5/9 extra under
supplied. S. A.E. with enquiries
please. Hi-Fi Catalogue 4/6.

Open all day Sats. except High Holborn

et el Separate  Bass and Treble | tions. - 5] 500 m.v.). ¥Simple alignment instructions, *Out-
‘1ift’ and ‘cut’ controls. 3 input sockets for Mike, Carr 122 Gns _e.. put available for feeding tuning meter. *xOQutput
Gram, Radio or Tape. Input selector switch. Output N - for feeding Stereo Multiplexer. kTuner head
for 3-15 ohm speakers. Max. sensitivity 5SmV. Fully Or factory. built — using silicone Planar Transistors, sDesigned

for standard 80 ohm eo-axial input. Visually matching our Super 15 and
30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tuning head facilitates speed and simplicity of construction.
Printed circuitry. Only first grade transistors and components used. A
quality product at half the cost of comparable units. Stereo version, all
parts 18 gns. Carr. 10/-. Assembled 22! #ns. inc. carr.

R.5.C.SUPER 30 STERED AMPUFIER

DUAL CHANNEL VERSION OFF THE SUPER l.;.
Employing Twin Printed Circuits. Close tolerance
Ganged Pots. Matched Components. CROSS TALK
—52dB at 1,000 ¢.p.s
CONTROL: 5 position Input Selector, Bass Control. Treble
Control. Volume Con rol. Balance Control. Stexeo/Monc
Switch. Tape nitor Switch. Mains Switch. INPUT
SOCKETS (Matched Palrs) (1) Magnetic P.U. (2) Ceramlc or
Crystal P.U. (3) Radio/Aux. (4) Tape Head/Microphone.
Operation of the Input Selector Switch assures appropriate
equallsatlon Rigid 18 s.w.g. Chassis. Size approx. fzm wide,
3in. high and 8in. deep. Neon Panel indicator. Attractive Fa-
c1a, Plate and Spun Silver Matching Knobs. Above facnhtles.
etc., except for Ganging and Balance Control. apply also to Suber
THISE UNITS ARE EMINENTLY SUITABLE FOR USE \VlTll
ANY MAKE OF PICK-UP OR MICROPIIONE (Crystal, Ceramic.
Magnetie, Moving Coil, Ribbon). CURRENTLY AVAILABLE
2 {B SOUND OUTPUT QUALITY CAN BE OBTAINED BY
USIN TTH FIRST RATE ANCILLARY
E(!Ull'\lENT All requlred parts, point to pomt w1r|ng1 9 > Gns
diagrams and detailed instructions. 15/- *
Unit factory built 27 Gns. or deposit£6.2.0 and 9 monthly payments 56/3.
(Total £31.8.3). Or in Teak veneer housing 30 Gnas. Carr. 15/— or Deposit
£6.2.6 and 9 monthly paymts 64/- (Total £34.18. 6) 'Send §.A.E. for leafiet.

32 High Street. (Half-day Thurs.) Tel. 56420 LEICESTER
57 County (Mecca) Arcade, Briggate (No half-day) Tel.2s252 LEEDS
73 Dale St. (No half-day) Tel. CEntrat 3573 LIVERPQOL

238 Edgware Road, W2 (Half-day Thurs.) Tel. PAD 1629
102 96 High Holborn, WC1. Tel. HOL 9874 (Half-day Sat). LO NDON
under 60A-60B Oldham Street (No half-day) MAN CHESTER

Tel. CENtral 2778

106 Newport Rd (Half-day wed) Tel.a7006 MIIDDLESBROUGH
41 Blackett Street (Opp Fenwicks Store) NEWCASTLE UPON

(Half-day Wed.) Tel. 21469 TYNE

13 Exchange Street (Castle Market Bldgs.)
(Half-day Thursday) Tel. 20716 SH EFFIELD

£5. Trade
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THE 'YORK’ HIGH FIDELITY 3 SPEAKER SYSTEM

* Moderate size, only Complete Kit

* Response 36-20,000 c.P.s. Impedance 15 ohms. Gns. ﬂr-n' H
% Performanee comparable with units eosting Carr. 12/6 |

over£40. Consists of (1) 121in. 20 watt Bass unit with cast chassis,
Roll rubber surround for ultra low resonance, powerful 2in.
diam. pole pieces and ceramic magnet. (2) 3-way quarter sec-
tion series cross-over system. (3)8 x5 in. hlgh flux middle range
'speaker. (4) High efficiency tweeter. (5) Measured welght of
woollen acoustic damping material. (6) Teak veneered cabinet. &5
g%{(krcuﬁlggxd full instructions. DEMONSTRATIONS AT ALL

R.S.C. STEREO/20 HI-FI AMPLIFIER ,rovioing

10114 WATT ULTRA LINEAR PUSII-] l’ULLOUTPUT

EACH CHANNEL. SUITABLE FOR ‘MIKE”
GRAJ\éIBlR%DIO OR TA}I:E ) valv;szgiccas.zéz&x})i:CLss
Frequency Response: ¢.p.8
H;f @@(@ -_+.-||Hum Level: 65dB down. Sensitlvity: 20 millivolts max.
Harmonie Distortion: 0-2% % Four-position tone
compensutlon and Input Seleetor Switeh. kStereo/Mono switch.
*Neon panel indicator. ¥llandsome Perspex Frongplate. kSeparate
Bass and Treble controls. Qutput transformers are high quality section-
ally wound. OQutputs for 3and 15 ohms speakers. Complete set of parts, point-
Gns to-point wiring diagrams and instructions, Or factory a.ssem»

*  bled with our usual 12 mths' gntee 19&ns. Or Dep. £4.10.0

Carr. 12/8 9monthly payments£2 (Total £22.10.0). Send S. A E. for leaﬂet

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI

AMPLIFIER Highly sensitive. Push-Pull

high output, with Pre-amp./

Tone Control Stages. Performance figures equal
to most expensive amplifiers. Hum level —70dB.
Frequency response -+ 3dB 30-20,000¢/s. Sectionally
wound output_transformer, All first grade
components. Valves EFg6, EFg§6, ECC83, 807

807. GZ34. Separate Bass and Treble Controls,
Sensitivity 12 millivolts so that any kind of
Microphoneor Pick-upis suitable. Desng‘ned

for Clubs, Schools, Theatres, Dance Halls
or Outdoor Functions, etc. For use with Electronic Organ, Guitar, String
Bass, etc, Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner.
Two inputs with associated volume controls so that two separate inputs
such as Gram and ‘““Mike” can be mixed. 200-250v. 50¢/s A.C. mains. For
3 and 15 ohm speakers. Complete kit of parts with pomt—to— 13 ns
point wiring diagrams and instructions. Carr. .
Twin-handled perforated cover 25/-. Supplied factory bullt. with EL34
output valves. 12 months’ guarantee for 16 gns. TERMS: Deposit £5.14.0
and 9 monthly nayments of 2&/# (Total £18.1%. 5’1!) Send S.A.E. for leaflet.

SH-PULL LLT LINEAR

“BUlL’l‘ IN** TONE (()NTR()L PRE-A‘V[P

Two input sockets with assocxated controls

allowing mixing of “mike’ and g etc,
-. High sensitivity. b valves—ECCﬂs (2). EL84 (2).

EZ81. High quality sectionally wound output
transformer. FOR BASS AND TREBLE CON-
TROLS. Frequency response +8dB 30-20.000 ¢/s.
Hum level —60dB. SENSITIVITY 23 millivolts.
Suitable for Crystal or Ceramic PUs. all types
“mlkes" For Musical Instruments such as String Bass, Electronic Guitars,
etc. Size approx. 12 x 9 x 7 in. For AC mains 200-250v. 50 cps. 9 Gns
Qutput for 3 and 15 ohm Spkrs. Send SAE for leaflet.
Full instructions and point-to-point wiring diagrams. Carr 11/8 (or factory
built 12 Gns.) Twin handled metal cover 25/-. TERMS ON BLED
UNITS. Deposit 37/6 and 9 monthly payments of 22/- (Total £14 5.8).

RSC_ALT TRAN:
R.S.C. MAINS TRANSFORMERS

TORISED VE Rsl()N Of
abovecomplete kit 9 Gns
FULLY GUARANTEED. Interleaved and Impreg-
nated. Primaries 200-250v. 50c/s. Screened

(Assembled 13 Gns)
MIDGET CLAMPED TYPE 2§ x 2§ x 2%in.

R.S.C. BASS-REGENT
50 WATT AMPLIFIER

. 250v., 60mA, 6-3v.,2a. .. 1411
:l’l’y";':vg:;"”";l 250-0°250v., SOmA 6-3v. 24 151
high " quslity | FULLY SHROUDED UPRIGHT MOUNTING

all-purpose 260-0-260v, 60mA, 6-3v. 2a.,0-5-6°3v. 2a, ... 19/8

250-0-250v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. .. 388/9
300-0-300v. 100mA, 6°3v. 4a., 0-5-6-3v. 3a... 33/
300-0-300v. 130mA, 6-3v. 4a., c.t., 6:3v. la.

For Mullard 510 Amplifier............... 41/9
350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a... 33/0
350-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. .., 42/0

guitar, vooal-
ists, gram,
radio, tape.

k. Two extra heavy duty | 495.0-425v. 200mA, 6-3v. da.c.t., bv. Sa
12in. Loudspe L% O L Oilin 4%k (g o
% Four Jack mput.s and 425-0-425v 200mA, 6-3v. 4a,6-3v. Aa.,ﬁv.. A,

450-0-450v. 250mA, 6-3v. 4a., c.t., 5v. 3a

TOP SHROUDED DROP-THRQOUGH TYPE
250-0-250v. 70mA, 6-3v. 2a.,0-5-6-3v. 2a. ... 19/9

two Volume Controls for
simultaneous use of up to
four pick-ups or ‘‘mikes”

eble CoO 250-0-260v. 100mA, 6-3v. 3+ 5!1 2119
BB.S? andjo C n;x)‘OIS 2560-0-250v. 100mA, 6-3v. 2a., 6-3v. la vea... 22/9
49 Gns. $&, & /7 or | 350-0-350v. B0mA, B-3v. 2a., 0-5-6-3v. 2a. ... 23/9
ep. £7.17.6 250-0-250+. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. .. 32/8
and 9 monthly payments of

T 5 ). 300-0-300v. IOOmA 6-3v. 4a,,0-5-6:3v. 3a. 32/9

£6.10.10; (Total 55 &ns.). | 300.0-300v. 130mA, 63, da., 0-5-6-3v. Ta.
S.A.E. for leafle Stante for Mullerd 510 Ampliter v 39/9

Also Blo Bass inc, 15in.
25w.Spkr. 295 gns. G15 ine
12in. 20w. Spkr. 19 gns.

350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. .. 32
350-0-350v. 150mA, 8-3v. 48., 0-5-6-3v. 3a. .. 88/11

FILAMENT or TRANSISTOR POWER PACK Types

R.S.C. COLUMN SPEAKERS covered in two-

tone Rexine/Vynair, 1deal for vocalists and
Public Address. 15 ohm matching. Type C48, 25- Hi-FI CENTRES LTD.
30 watts. Fittedfour8in. highflux Twatt speakers. -
Overall size approx. 42x10 x5in. Or deposxt 65/- 1 5 Gns

and 9 mthly pmts 34/9 (Tota1£18 17 9) Carr. 10/-.

Type C412, 40 watts, Fitted four 12in.12, 000 line Iowatt 22 Gns
speakers. Overall size 56 X 14x9m approx Carr.

Or Deposit£3.13.0 and 9 monthly payments of 50/- (Total £26.3.0).

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group

A 2 Input, 2 volume control Hi-Fi unit with
Separate Bassand Treble controls. Peak rating 60 watts.
Latest valves. Strong Rexine covered cabinet with
handles. Attractive blacklgold perspex facia. Neon
indicator. For 200-250v. A.C. mains. 13 ns.

For 3 or 15 ohm speakers, Send S.A.E,

for leaflet. Dej«isit 3 gns. and 9 mont,hly ,uaymenbs of §gr8 Total 21511

12in. HIGH QUALITY LOUDSPEAKERS

{BI%e%kl;W?rcd or Rexine c%%rc& %ﬁ&.iglfts

att ines a ines

3or 15 ohms 5 Gns' 3 or 15 ohms 8 Gns'

LO U DSPEAKE RS Limited number of heavy duty
units at fraction of list price 15

ohms impedance. Brand new, guaranteed Terms ava 1lab1e over £8.

2in. 10 t | 12in. 20 tt 12in. 30 it 15in. 30 watt
llIImGl-[ F}“V{i]tx D[;‘A (‘:)aNlu l)U“AL CgaE . DUa.iAlL CONE
59/11 | £5.15.0 |Normally'£6.19.9|%ormally 9 gns.

R.8.C. GRAM AMPLIFILR KIT. 4 watts

FANE output. Negative feedback. Controls: Vol.,

. ’ Tone and Switch. Mains operation 200-250v.
POP 1 00 A.C.  Fully isolated chassxs 49/1 1

Circuit etc. supplied.

LOUDSPEAKER
" posT | POWER PACK KIT consisting of Mains
1 8 1 00 watt FREE transformer, Metal Rectifier. Electrolytics,
Fantastlc power smoothing choke, chassis and circuit. 200,

handlmg Guar- 19 Gns

anteed 2 years.

R.S.C. 4/5 watt
A5 HIGH GAIN AMPLIFIER

A highly-sensitive 4-valve quality amplifier for the
home, small club. etc. Suitab]e for all crystal or cera-
mic P.U. heads and most ““mikes’. Separate Bass and
Treble controls. Hum level 71dB down. Negative Feed-
back 15dB. For A.C. mains 200-250v. Speaker output
£4 17 9 3 ohms. Complete Kit with point-to-
- .. nnmb wiring diagrams and instructions,

HIGH QUALITY 8 x 3’ LOUDSPEAKERS roocass 12/9

250v. A.C. mains. OQutput 250v. 1
GOmA 6-3v. 2a. Supplied thh case
in lieu of chassis 26/11. Or assembled 39/11.

ko

s

R.S.C. BATTERY/MAINS
CONVERSION UNITS

— Type BMI

ﬁ .. An all-dry

o= bat.t.ery eli-

minator.

‘_1-.__'? JSlze 5ixdix

2in.approx.

Completely reblaces bat-

teries supplying 1-5v. and

90v. where A.C. mains 200/

250v. 50c/s_is  available.

Complete kit with diagram
47/9 or assembled 59/11.

6-3v. 1-Ba. 8/9; 6-3v. 2a. 7/9; 6-3v. 3a. 8/9; 6-3v.
6a. 10/9; 12v. la. 8/9; 12v. 3a. or 24v. 1-5a.19/9;
0-9-18v. 1}a. 15/9; 0-12-25-42v. 2a. 27/0.
CHARGER TRANSFORMERS 0-9-16v. 1la. 18/11;
2¢a. 16/11; 3a. 18/11; 5a. 21/11; 6a. 25/11; 8a.81/11
AUTO (Step UP/Step DOWN) TRANSFORMERS
0-110/120v.-200-230-260v. . ... .. 50-80 watts 14/9
150 watts, 20/11; 250 watts 49/9; 500 watts 98/9

OUTPUT TRANSFORMERS

Btandard Pentode 5,000 or7,000Q o 3Q.. 7/8
Push-Pull 8 watts EL84 to 3£ or 1583 ..... 11/9
Push-Pull 10 watts 6V6 ECL86t03,5,80r150 21/9
Push-Pull ELS4 to 3 or 150 10-12 watts.,,. 19/8

Push-Pull Ultra Linear for Mullard 510, etc. 35/8
Push-Pull 15-18 watts, sectionally wound 6L6,

SELENIUM F.W. N KTé6, etc., loraor u;n i eeicaalic 29/9
i ush-Pull 20 watt high quality sectionally

gfl%llﬂz‘flg o‘f{;ﬂg"g}u wound EL34, 616, KT66 etc. to 3 or 15Q... 55/8
1a. 3/11 SMOOTHING CHOKES

150mA, 7-10H, 250 Q 12/9; 100mA, 10H, 2000 8/11;

a0/, 4 6:
2%/6111 a 9/9 Gt a 80mA, 10H, 3500 7/9; 60 mA, 10H, 400 3 4/11.

Eddystone

SLOW MOTION DIALS
Catalogue No. 598 epicyclic dial

This full vision dial Incorpor-
ates an epicyclic, ball-bearing
drive mechanism of improved
design and giving a reduction

ratio of approximately 10 to 1.
The movement is smooth and
free from backlash. Dial es-
cutcheon measures 6” long by
44" wide, finished ripple black.
Four lines are provided on the
semi-circular scale for individ-
ual calibrations, the outer line
being marked from 0 to 100 over
180°. Supplied complete with
black instrument knob 24"
diameter.

Catalogue No 898 gear driven dial

black to match 24", diameter
instrument knob. Complete with
fixing screws and mounting
template.

A high grade assembly for pre-
cision instrument applications.
Gear driven, flywheel-loaded
mechanism, with a reduction
ratio of 110 to 1, giving smooth,
positive control.

Pointer travel is 7”. A circular
vernier scale, marked 0 to 100, is
read in conjunction with the
lowest line on the main scale,
which has five lines for indi-
vidual calibration, Overall di-
mensions 94” by 53”. Diecast
escutcheon finished glossy

Eddystone Radio Limited

Eddystone Works, Alvechurch Road, Birmingham 31

Telephone: Priory 2231. Cables: Eddystone Birmingham.Telex: 33708
A MARCONI COMPANY ED3
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REMOVAL TO LARGER WAREHOUSE STOCKS AT SLASHED PRICES TO SAVE

Pre-Budget prices whilst stocks, 250, last
50% Purchase Tax afterwards
Made underlicence from Philips

CASSETTE TAPE PLAYER
£7100

You recognire this latest twin-track modell—¥ou know
the price, fully transistorised—play your favourite recordings
(takes all standard cassettes). Instant operation indoors or
out (weight only 2 1b.). Life-llke reproduction—astounding
power. Two-tone onyx black/silver satin with mains adaptor
socket, earphone socket, etc. 8pares available. Must be worth

19 gns. Brand new in maker’'s oartons with written g'tee
£7.10.0 plus 4/6 carriuge. 8ix standard batteries 3/ extra. Money back guarantee.

REMOVAL EXPENSES AND TROUBLE

LOUD
SPEAKING As used in most flats and
DOOR houses built today. Now offer-
ed at fraction of original price
PHONE Fixed in minutes by anyone.
g Callerpresses button and hears
Who's at Your voice answer from metal
the door? protected, weather-proof,

tamper-proof speaker. Size
only 5 x 3{in, Place your push-
button speaker anywhere in
the house, uncannily sensitive
All trapsistor, uses gtandard
2/6  battery which lasts

Protects your
Family-Saves
your Legs

Only 79/6

months. Our bargain price due to amazing deal only 79/6 plus 4/6 p. & p. (add 2/6 for
battery). Brand new and g’teed. Money back guarantee.

GIANT POWER LUNAR TELESCOPE
e Fantastic Magnification 40 x 40

Seoop purchase of Limited Stock, 800 only at traction of the
true value, Bpecial Grade A.1 de luxe model—in white enamel
finished with ohromium plated parts. Special polished optical
lens gives astounding magnification power of 1600-1 areas.
Bingle draw focussing tube enables you to study the MOON,
PLANETB and S8TARS. Focus on subjects miles away or
just across the road. Brand new, complete with collapsible
tripod. 58/11 plus 4/7 p. & p. Money back guarantee.

Frustrated Import Shipment
OFFERED BELOW HALF PRICE TO CLEAR
500 only
PERSONAL TRANSCEIVER SETS

Our price £7.19.6

I You've heard about them — You've read about them. NOW'S
YOUR CHANCE TO OWN THEM. Highly sensitive two-way
transistor transceiver sets. Telescopic aerial pulls in the voice
from the other set over tremendous distances—no wires—a
genuine transceiver as used only by official bodies and forces,
EOO sets only at £7.18.6 plus 5/6 p. & p. Money back it not

W: lighted with the per

These cannot be operated in U.K.

3 TURRET SUPER 300

L, O INTERCOM OUTFIT | PORTABLE ELECTRIC
oNLY 49/6 and BABY
Not a penny more to pay. Grade A.1 ALARM VACUUM CLEANER !

De Luxe Modei. All metal construction
in biack crackle with plated parts. Ac-
curate rack aad pinion focusing gives
crystal clear definitlon, 3 optioally
polished lenses on revolving turret,
giving 100x, 200x, 300x magnifi- N
cation powers. Adjustable mirror
lighta reflector and tilting joint.
Ideal or stodents, hobbylsts,
P?tﬂre-cwdy, e‘u:. Bhould last a
f T

P
Board of Inspection. Brand new
in box, at a fraction of real worth
49/6 plus 4/6 p. & p. Money back
guarantee.

etc. 4/6. Money back guarantee.

CONCORD ELECTRONICS LTD. (Dept PW51)

connecting wire. Fixed in a flash. Ends baby erying worries. | mins.). Campers, travellers, etc. Keeps clothes,
Ideal for Workshop to House, 8ickroom, hundreds of uses !Hangs | andfurniture,emart and dusttree, wilt give yearsof service
on wall or stands up. Our price 47/6, battery 2/6 ex. Post, | Repeat orders pour in daily, 29/6 plus 2/8 p. & p. Your

SAVE YOUR LEGS! | Profit from the Credit Sqneezeﬂdy§50

q B
Ready Built Never again 29 6 =
oniy "47/6 price

Robustly made, brand | Don’t confuse with smaller models

pew current models. | 1001 USES INDOORS OR OUTDOORS. Fully
You get 2 separate | automatlc battery opersted 2-way switch, real
fully transistorised in- | bristle brush. Powerful rotary fans suck out all
t ing seta grained dirt. Neat detachable cloth dustbag,
—cach can speak of | brush-head unscrews for easy cleaning. Two-
listen to the other | tone gieaming chromium and cream finish,
complete with 60ft. | Essential for Motorists (clean inside of car in 2

money refunded in full if not 100% satisfled.

8 WESTBOURNE GROVE, LONDON, w.2,

GOCODMANS HIGH FIDELITY

MANUAL
A Guide to full
listening enjoyment

The Manual is much more than a cata-
logue of Goodmans High Fidelity Loud-
speakers—it contains informative articles,
including advice on stereo, special begin-
ners page, and full cabinet drawings.
You'll find it Interesting as well as
informative.

The Perfect Combination

MAXAMP 30

TRANSISTORISED STEREOPHONIC HIGH FIDELITY AMPLI-
FIER 15 + 15 watts - Silicon solid state - Integrated pre-amplifier -
Negligible distortion - £54.

STEREOMAX

MATCHING AM/FM STEREOPHONIC FM TUNER
Transistorised - Outstanding specification - Stereo de-coder (optional)
£65.5.0+ £15.14.0 P.T.

Both MAXAMP 30 and STEREOMAX have polished wood cases
(10%" x 53" x 71" deep) in Teak or Walnut to order.

Full specifications of the Maxamp 30 and Stereomax are given in the
High Fidelity Manual—send the coupon for your FREE copy—or pay
an early visit to your Goodmans dealer.

= 0 IS T LI ICIE D Cg C o C e
FREE Please send Hi-Fi Manual together with name and address
[} of my nearest Goodmans dealer.

1 Name.. - ]
b Address ..o T — ]
! Pwio !

e e S gty S N |

GOODMANS LOUDSPEAKERS LYD

AXIOM WORKS - WEMBLEY - MIDDLESEX. Tel: 01-902 1200

374

ANSISTOR
T%TERED H1-Fi .

RECORD PLAYER |~ N

e nriri s |- FANTASTIC BARGAIN OFFER !
e sk "TRANSCONTINENTAL"
xhiv:h comes complete with FULLY TRANSISTORISED STEREOPHONIC
2-10° x 67 speakers and the RADIOGRAM CHASSIS
latest BSR 4 Speed Stereo/ Complete with 2-10” x 6” speakers and the latest
Mono Record Changef. BSR Mono/Stereo Record Changer~a complete
Advanced sofid state amplifier radiogram at half normal price ONLY

10 Watts Total output 4 1 P&P

"2GNS.17/6

A

only 44 deep, 14 transistors

plus 4 diodes. separate Bass® 17 Transistors & 10 diodes

and Treble = 10 Wels Te§ EASILY FITTED NO TECHNICAL KNOWLEOGE NECESSARY

power, Frequency H.P. available £9:2:6d deposit plus 18 monthly pay-
ments of £1:15:9d (Total H.P. £41:6:0).

50-15,000 €/s.
TALL
EASY TO INS Send £10 today

NO TECHNICAL KNOWLEDGE
REQUIRED +PLP
17

Only 27 608 T1ie

H. P. terms avaitable.

hly paymen
t(T;lal H.P. £31.1.9.).

nd £7.19.3. ‘mday. !
if‘l‘lp”ﬁer available sep-
arately at only 16 Gns.

Callers
Welcome

r L L L I ¥ 5§ N |
PLEASE SEND ME FREE DETAILS OF YOUR RANGE
o LN .
Address - - l
m BPRPY iU CHASE SIDE, SOUTHGATE. Dep. P1l
NDDN, N.14, TELEPHONE PAL 3733/9555'

radio |
LO
o= R W 3 o e 55 ) .

~



CALLERS WELCOME
SAVE -
£2.10.0. p

MODEL
A1005. -

HIGH QUALITY:
LOW NOISE:
BATTERY OR MAINS
OPERATION

Transistorised

REDUCED PRICE DUE
TO HUGE SALES

Demonstration without
obligation at all
branches

STEREO
DECODER

Model A1005M. Simple
instructions to convert any
FM tuner. Max input 100
m volts. Power supply 8-14
volts. Mains or batt. (BmA
at 12V.) Output 15 x
input. 4 transistors (2 each)

2S8B-202; 2SB-186. 7
idiodes IN34 (six) IN6O
SAVE 34/~ 5 Gns.

Keen offer if purchased
with A1005 tuner making
STEREO TUNER 11 gns.

This besutifully compact 6

transigtor machine (8ize 6 x 4 x
2}in.) will give quieter, more
interference free reception. Months

of use Irom a standard 8 volt battery
or its small power requirements oan be
drawn from any amplifier. Low noise
freq. changer. Smooth 2 gang tuning

feeding no less than three LF. stages

coupled to & donble-tuned disoriminator
terminating in an L.F. stage giving ample
output for all quality amplifiers.

£6.19.0

(3 FOR £19)

TRANSISTORS

GUARANTEED TOP QUALITY

Mullard Matched Output Kits OC18D 12/6
and 2-0C81
R.F. Kits 0C44, 0C45 (2) 3 trans- ‘I‘I/_
istors.
AF102 17/- GET115 8/6 0C35  12/8
AF114 678 GET11610/- 0oc4a ¢/-
AFl115 6/- MATI121 8/6 Qcas 3/6
AF118 6/6 0AS5 3/- 0c71  4/-
AF117  5/- 0Al0  6/- 0c72  5/-
AF127 6/- 0A79 2/8 0OC7: kil
AF186 16/- OA81  2/6 oc7e 76
BC107 7/8 OA90  2/6 0ocsl  5/-
BSY85 5/- 0A95  2/8 0Ccs8lD 4/6
FXAl143 7/- 0A202 3/8 0C82D 5/-
GET111 8/8 oc1s  1g/6 0C170 5/6
GETI13 4/~ 0c2e /- oc171  8/-
SILICON RECTIFIERS

Guaranteed performuance. Top Makes, Tested
250v. working.

STEREO PORTABLE
CABINETS

| Latest black and silver metal finish. Con-

sisting of centre cabinet size 16}in. x 13in. x
8in. deep with lift up lid together with two
10 xz 8 speaker oubinets whioh olip on ends
of main cabinet size 4iin. x 13in. 1 8in.
making overall size of 254 in. x 13 in. x 8 in.
High quality ehrome fittings. Will take almost
any autochanger or tape deck.

Approx. Lall price at £3.19.0
itto, but less chrome, takes
7 x 4 speaker. £2.19.9

MONO PORTABLE CABINETS. B.S.R.
tape deck or single record player, .

new, attractive finish, hall price. 19/6
AUTOCHANGE PORTABLE CABINETS.
As used on 1B gns, record player. Due to

tortunate purchase we offer ocomplete
with motor board and all fittings. 4
at only 9/~

PLEASE NOTE. A wide range of cadinets
0 callers al all branches.

100mA 9 /Q 500mA 5 /_

(3 tor 8/6) i (3 tor 12/8) 100 HI-STABS 9/_

1% to 5% 100Q to 5 m Q.
BARGAIN PARCELS C0-AX, low loss. 6d. ¥d., 25 yds. 11/6:

1. variable a if. coils, a 50 yds. 22/-; 100 yds. 42/0 Plnzs 1/3
plug/fsockets, knobs, pots, condensers, resistors, nuts,
bolts, cabinet fittings, switches, transformer choke, 100 RESISTORS 6/6
rectifler, transistors at a small fraction o} list valme. | SIZES.

—3-3 watt.
MICROPHONE CABLE. Highest quality,
black, grey, white, 8d. per yard.

100 CONDENSERS 9/6
Miniature Ceramio, Silver, Mica eto., 3pF
to 5F. LIST VALUE OVER £4.

25 ELECTROLYTICS

Due to heavy demand we now pack them in several
Bizes—be amazed—{ry one now.

81bs. (post3/-)
71bs. (Post 5/-) ..
14 1bs. (post8/-) ...

Assorted 2 to 500 mid 8 to 400 9/6
volt. LIST VALUE OVER £5. A
»ITS 50 TAG STRIPS 7/6

Mixed sizes 2 to 15 way.

25 POTENTIOMETERS
Including with switch, long and 9/6
LIST

FANTASTICALLY POPULAR

* TAPE *%

We offer you lully tensilized polyester/mylar
and P.V.C. tapes of identical quality hi-fi, wide
range recording characteristics as top grade

short spindle, pre-sets, log and lin,
unused, 1k-2m .
VALUE APPROX. £4.

CONNECTING WIRE
P.V.C. Bright Colours. Five 25it.
coils only.

tapes. Quality control manufacture. They
are truly worth a few more coppers than
acetate, sub-staudard. jointed or oheap imports

4/-

P IT YOURSELF.
TRYS!?&E:G?’{(&B RONE Long Pgl; ¥ Post: 11b. 1/8, 1{ 1b.2/6, 2 b. 2/9, 4 1b. 8/3, 6 b. 4/-, 14 1b. 5/8.
8in.  1501t. 2/3(3in.  2251t. 2/9
4in. 3004t. 4/6|4in. 4501t 5{8
bin. 600ft. 718/ 5in. 9001t. 10/8
5jin.  8001t. 10/6|5%in. 1,200¢t. 13/-
Zin. 1,200ft. 12/8|7in. 1,8001t. 18/8
Double Play Triple Play
3in. 3004t. 4/-!4in. 900£t. 13/-
4in. 6007t 8/-|5in. 1,800it. 25—
5in. 1,2001t. 16/-|5%in. 2,4001t. 34/-
5%in. 1,8001t. 18/6|7in. 3,6001t 44/-
7in, 2,400ft. 27— Quadruple Play
3in. 6001t 8/6
Postages 1{- reel.
Post Free less 59% on three reels.
Quantity and Trade enquiries invited.
OTE. Large tape stocks at all branches

GUARANTEED

* VALVES x

BY RETURN OF POST—GUARANTEED 3 MONTHS

Batisfaction or Money Back G on goods If ret d unused within 14 days
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE
TRANSIT INSURANCE. POSTAGE 1 valve 8d. 2-11 8d. per vaive. Free over 12

1L4  2/6|68J7GT 6/6|30FL1 14/- |ECC40 10/6| EZS1l  7/- [SP61  4/-
184 5/8|63L7GT 6/8|30L15 18/- [ECCBl 5/-|GZ32 10/- |TDD4 8/8
2D21  6/-|63N7GT 5/8|30L17 15/- |[ECC82 6/6| GZ34 10/- [yiag 8-
34  7/-|6U4GT 12/-|30P4 14/~ |[ECCS3 6/6| KT6l 18/-yps’ = 15/-
6UaG  7/6|676G  5/-|30P12 12/- [ECC84 7/ mes 5[6 U2 18-
5Y3GT 6/6|6V8GT 7/6|30PLl 15/- [ECC85 6/-| KT66 U3 13/8
5Z4G_ 7/8|6%4 4 6|30PL13 16/~ [ECC88 8/6| KTW6L s/o U7 19~
5Z4GT 8/9(6X5G  5/6|30PL14 16/- |ECFS0 8/8 KTW63 68/- [y1e; 14/-
6/30L2 13/-|8X5GT 6/6/35A5 11/- |[ECF82 7/6| MUla 8/- (gog) g8
6AK5 5/3|7B6  11/6|35L8GT 8/6 |ECH4Z 11/6| N37  10/6 (yogs 1278
6AQ5 8/-|7B7  7/6|35W4 b/8 [ECH8L 7/-|N78  14/- [g3p1 13/8
6AT8  5/8|705  16/—|35Z5  9/8 [ECL80 7/-|PCS8 10/ |gags 778
8AUG 6/ |78 7/-|35z46T 6/9 |ECL82 7/6| PCSS 10/8 |ggor 20/-
6BA6 6/-|7TH?  6/6[42 6/8 [ECL83 10/8( PCO? B8/ \yupooy g
8BES 6/-|7¥4  7/8|50L6GT B8/6 (ECLSS 8/-| PCCB4 6/8 |yapid
6BHB  7/8/13C1  9/-(80 EF39  7/-|Peess  7/- | gAEAE O/
8BJ6  7/6{10c2 12/-|185BTA20/8 |EF40  9/8| PCC88 12/- |uBd, gig
6BR7 10/-|L0F1  9/6(807 9/6 (EF41 10/6| PCO8Y 11/-|gptds grg
8BRS  9/-|1DF9  9/6|955 3/8 |EF42  7/6| PCCL89 11/~ |gREaG ni8
6BW6 12/6(1DLD11 10/- | 956 8/- |EF80 /- BCF80 7/8|gprad o)
6BW7 12/-|10P13 12/6|CL33 17/8 |EF85  7/-| PCFS2 6/8|ypioy 1q)”
6C4  4/-|10P14 12/8/CY3L  8/6 [EF88  8/6| PCFs6 9/¢ | JRLEL “of”
609 11/-|12AT AF91 5/ |EFS89  7/-| PCF805 14/- | fLEE0  oig
6F1  7/8/12AU6 5/6(DAF98 7/6 (EFSl  4/-| BCL8Z 7/8 |peron 17)°
6F6G  5/8|12AU7 6/8|DFol  8/9 |EF183 7/-| PCLB3 9/8 | neuss 110g
6F13  6/6|12AX7 6/6|DFO8 7/6 |[EF184 7/-BCL34 8/6 |pana? “oig
6F14  9/8|12BA6 5/6| DKO1 6/6 [EL32 5/-| PCL85 9/8 lycrde ¢i°
6Fl5  9/8/12BE6 5/6|DK92 8/6 |[EL33 13/~ PCL88 8/6 | porcl |oue
6F23 12/8(12JTGT 7/6| DK98 8/6 (EL34 12/8| PL38 12/- | in® "y
6F24  12/8(12K7GT 6/6|DLO2  5/9 [EL4l 9/9|PLSL 8 420 o/t
815G 4/6|12KSGT 8/8| DL94  7/- |EL42 10/6( PL82  7/8 |gpos  gi”
8J56T 5/6|12Q7GT 6/8|DL96  8/3(EL8l 9/-|PL83  7/- |gEdl g
5/-|1487 17/ DY88 7/- ELs4  7/6|PL81  7/8[gR  gi°
8I7GT 8/6|19AQ5 5/ EMS0 7/6| PYSL  7/8 [grof g
6K7G _ 3/8(20D1 9/ mncso 7/- EMSl 8/6[PY32 /o (JFEY 10
8K7GT b5/3(2F2 6/6|EAF42 9/ |EMS4 8/-|PY33 10/6|pray g9
BKSGT B8/8|%L1 15/-|EB4l 6/- (EM85 11/-|P¥S0  6/8| i g07
9/8/20 1g/-|EB9L  8/6 [EMS? 10/-|PYSl 6/a|ous0 2
6L8G  9/8{20P4 15/-|EBC33 8/6 |[E¥sl 8/-| P82 &/8 (gl g
6L18  7/8|25L8GT 7/-|EBC4l 10/6 |EYSS 8/6| PYS3  6/8 |yoos 7
7/8(2524G  7/6|EBCSL 7/9 [EYS8 8/6|P¥S8  B/6 d
6P25 13/-|30C15 14/-|EBFS0 7/6 [EZ40  8/-|PYsoo 9/- |VR105 7/8
6Q7G_ 6/6/30C17 14/-|EBFS3 8/- |EZ41 9/-| PYS01l ¢/ |VBLS0 78
14/-|EBF89 7/6 ([EZ80 6/6| PZ30 8/6 |X68  7/6

8Q7GT 8/8|39F5

Tubes

HIGHEST QUALITY—
COMPARE OUR PRICES

GUARANTEED

6 Months
£2. 0.0
£2.10.0
£3. 5.0
£3. 5.0
21in. £3.15.0 £5.15.0
23in. £3.15.0 £5.15.0

SATISFACTION GUARANTEED

NOTE: ALL TUBE ORDERS
ONLY TO PORTSMOUTH BRANCH PLEASE

Carr. & Ins. 12/6
MOST MULLARD,
MAZDA, COSSOR,
EMITRON,

12 Months
£3. 0.0
£3.10.0
£4. 5.0
£4. 5.0

12in.
14in.
15-17in.
19in.

EMI-
SCOPE, ERIMAR,
FERRANT! TYPES
PROCESSED IN
OUR OWN
FACTORY

JUST OUT — SEND NOW FOR

FREE FLoG LIST

Special
SEND S.AE.OR CALL ATANY BRANCH FOR YOURS

Bargains

I namE ...
| ADDRESS
I

I Block Capitals Please

e o e . - — . . - -

Stockistz o Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear Rogers, Truvox, Fesroyraph, Wharfedale, elc., ete.

CALLE Rs A very wide range of elsetronic wmpmcnu awail
you ot all branches. Your enquiries welcomed.

LONDO o R aase T i
PORTSMOUTH it
SOUTHAMPTON milgséii‘i““’“

BRIGHTON

All Mail Orders to Brighton with names and addresses in
BLOCK CAPITALS please. (TV Tubes only Portsmouth).

Park Crescent Place,
Tel. 680722

375



HEATHKIT Models for Family Entertainment

AVAILABLE READY-TO-USE OR AS KIT MODELS

Latest STEREO TAPE RECORDER, STR-1

Fully portable—own speakers

Kit £58.0.0. P.P. 10/6
Ready-to-Use £70.6.0, P.P. 10/6

FOR THIS SPECIFICATION

% track stereo or mono record and play-
back at 7%, 3% and 1%ips. Sound-on-
sound and sound-with-sound capabili-
ties. Stereo record, stereo playback,
mono record and playback on either
channel, 18 transistor circuit for cool, instant and dependable operation.
Moving coil record level indicator. Digital counter with thumbwheel zero
reset. Stereo microphone and auxiliary inputs and controls, speaker/
headphone and external amplifier outputs . . . front panel mounted for
easy access. Push-button controls for operational modes. Built-in
stereo power amplifier giving 4 watts rms per channel. Two high
efficiency 8 x 5in. speakers. Operates on 230V a.c. supply.

Versatile recording facilities. So easy to build—so easy to use.

Latest Portable Stereo Record Player, SRP-1

Automatic playing of 16. 33,
45 and 78 rpm records. All
transistor—cool instant opera-
tion. Dual LP/78 stylus. Plays
mono or stereo records. Suit-
case portability. Detachable
speaker enclosure for best
stereo effect. Two 8in. x 5in.
special loudspeakers. For 220-
250V ac mains operation. Over-
all cabinet size 15-% x 3% x 10%in.

Compact, economical stereo and mono record playing for the whole
Family—plays anything from the Beatles to Bartok. All solid-state
circuitry gives room filling volume.

kit £28.6.0 incl. P.T. Ready-to-Use £35.4.0. P.P. 10/6

T T TR T T R T T TR T

Latest STEREO AMPLIFIER, TSA-12

12 x 12 watts output.

Kit £30.10.0 /ess cabinet. P.P. 10/6
Cabinet £2.5.0 extra

Ready-to-Use £38.0.0. P.P. 10/6.

FOR THIS SPECIFICATION

17 transistors, 6 diode circuit. + 1 dB, 16 to 50,000 c/s at 12 watts
per channel into 8 ohms. Output suitable for 8 or 15 ohm loud-
speakers. 3 stereo inputs for Gram, Radio and Aux. Modern low
silhousette styling. Attractive aluminium, golden anodised front panel.
Handsome assembled and finished walnut veneered cabinet available.
Matches Heathkit models TFM-1 and AFM-2 transistor tuners.

Full range power . . . over extremely wide frequency range. Special
transformerless output circuitry. Adequately heat-sinked power
transistors for cool operation—Ilong life, 6 position source switch.

High-performance CAR RADIO, CR-1

Superb long and medium wave
entertainment wherever you drive.
Complete your motoring pleasure
with this compact outstanding unit.

8 Latest semi-conductors (6 transistors, 2 diodes) For 12 volt positive
or 12 volt negative earth systems. Powerful output (4 watts). Pre-
assembled and aligned tuning unit. Push-button tone and wave change
controls. Positive manual tuning. Easy circuit board assembly.

Instant operation, no warm-up time. Tastefully styled to harmonise
with any car colour scheme. High quality output stage will operate two
loudspeakers if desired. Can be built for a total price.

KIT (less speaker) £12.18.6 incl. P.T. P.P, 4/6.

Ready-to-Use £19.12.6 P.P.4/6 8 x 5in. Loudspeaker £1.10.0 extra.

F DR R R R 0 LR R T R nne
"“"Mohican” General Coverage Receiver, GC-1U

RADIOS for Luxury Listening
“OXFORD’* PORTABLE UXR-2
This De-Luxe, 7 transistor, 3 diode
portable radio covers long and medium
wave-bands with an easy-tune dial and
uses battery-saving circuitry t0 ensure
longer life and more hours of listening
pleasure. Choice of Brown or Black real
leather case.

. KIT £15.10.0 P.P. 6/—
Ready-to-Use £17.10.0 P.P. 6/-

Oxford

PORTABLE UXR-1

This luxury 6-transistor, 1 diode receiver
covers long and medium wavebands.
Its robust case is now available in real
brown leather or choice of colours:
Navy blue, coral pink, lime green (please
state second choice).

KIT £12.8.0 colourcase. P.P.4/6
Ready-to-Use £14.8.0 P.P. 4/6

KIT £13.8.0 real leather. P.P. 4/6
Ready -to- Use £15.10.0 P.P. 4/6

YT PYYE Yy Y. YL

q-u-.-oo-o
R

DAYSTROM LTD., Dept. PW 9
GLOUCESTER Tel. 29451

O Encl

Powerful 10 transistor, 5 diode circuit.
Tunes 580 to 1550 kc/s and 1-69 to 30
Mc/s in five bands. Bandspread on all
bands. Fixed-aligned ceramic IF trans-
filters for best selectivity. Pre-assembled §
and aligned ‘front-end’ for fast, easy
assembly. Built-in 6 x 4in. speaker. Tuning §
meter for pin-point tuning. Completely §
self-contained for portability—can be
operated on 230 volt AC with Model
UBE-1. Kit £2.17.6 extra.

Kit £37.17.6. Ready-to-Use £45.17.6.

P.P. 10/6.

SEE HEATHKIT ELECTRONICS at

GLOUCESTER. Factory and showroom, Bristol Road.
LONDON. 233 Tottenham Court Road.
BIRMINGHAM. 17/18 St. Martin’s House, Bull Ring.

Deferred terms available in UK over £10

B HIEATEIIT

dis £ plus packing and carriage.
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Please send model {s}

O Please send FREE Heathkit Catalogue.

(Please Print)
Address

City
Prices and specifications subject to change without notice.
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HEATHKIT for the ‘New Look’

in INSTRUMENTATION

(Available in ready-to-use or kit form)

Kit IM-25 Ready to use

£48.10.0 £59 P.P.7/6

E L 1

Kit IM-16 Ready to use

£28.8.0 £35.8.0

P.P. 6/-

Kit IP-17 Ready to use

£37.4.0 £46 rr.106

IP-27 not illustrated, but similar
styling.

in

FULL SPECIFICATION
ON ANY MODEL
AVAILABLE ON REQUEST

The newest and most practical innovation in electronic
instrumentation is the exciting new ultra-functional styling
format from Heath.

New Solid-State, High-Impedance Volt-Ohm-
Milliammeter . . . IM-25

@ 9 AC and 9 DC voltage ranges from 150 millivolts to 1500 volts full scale
@ 7 resistance ranges, 10 ohms centre scale with multipliers x1, x10, x100,
x1k, x10k, x100k, and x1 meg . . . measures from one ohm to 1000 megohms
@ 11 current ranges from 15 A full scale to 1'5 A full scale @ 11 megohm
input impedance on DC @ 10 megohm input impedance on AC @ AC
response to 100 kHz @ 6in. 200 xA meter with zero-centre scales for positive
and negative voltage measurements without switching @ Internal battery
power or 120/240 VAC, 50 Hz @ Circuit board construction for extra-rugged
durability.

New Solid-State Volt-Ohm-Meter . . . IM-16

@ 8 AC and 8 DC ranges from 0-5 volts to 1500 volts full scale @ 7 ohm-meter
ranges with 10 ohms at centre scale and multipliers of x1, x10, x100, x1k,
x10k, x100k, and x1 megohm @ 11 megohm input on DC ranges, 1 megohm
on AC ranges @ Operates on either built-in battery power or 120/240 VAC,
50 Hz @ Circuit-board construction.

New Variable Control Regulated High Voltage
Power Supply ... IP-17

@ Furnishes 0 to 400 volts DC at 100 mA maximum with better than 1%
regulation for O to full load and -+ 10 volt line variaton @ Furnishes 6 VAC
at 4 amperes and 12 VAC at 2 amperes for tube filaments @ Provides 0 to
—100 volts DC bias at 1 milliampere maximum @ Features separate panel
meters for continuous monitor for output current and voltage @ Terminals
are isolated from chassis for safety @ High voltage and bias may be switched
“off* while filament voltage is “on” @ Modern circuit board and wiring
harness construction @ 120/240 VAC, 50 Hz operation.

New Improved Version of the Famous Heathkit
Solid-State, Voltage-Regulated, Current-Limited
Power Supply . .. IP-27

® New zener reference @ New improved circuitry is virtually immune to
overload due to exotic transients @ 0-5 to 50 volts DC with better than + 15
millivolts regulation @ Four current ranges 50 mA, 150 mA, 500 mA and 1-5
amperes @ Adjustable current limiter: 30 to 100% on all ranges @ Panel
meter shows output voltage or current @ “Pin-ball” lights indicate “voltage”
or “current” meter reading @ Up-to-date construction @ Unequalled per-
formance in a laboratory power supply.

Kit IP-27 £46.12.0. Ready to use £55. P.P. 9/-.

New Solid-State Volt-Ohm-Meter, IM-17

@ Just right for the home owner, boater, model builder, hams, sophisticated enough for
even radio and TV servicing @ Solid-state circuit @ FET input @ 4 silicon transistors, 1
diode circuit @ 4 AC voltage ranges @ 4 DC voltage ranges 4 ohm ranges. 11 megohm
input DC, 1 megohm input AC, 4}in, 200 uA Meter @ Self powered @ Rugged polypropylene
case with self cover and handle. Storage space for own flex leads. PCB construction.

Kit £12.12.0. Ready to use £17.10.0. P.P. 4/6.

DAYSTROM LTD., Dept. PW-9, GLOUCESTER e

ON LEFT FOR ENQUIRIES
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Ideal for meode
MOTOR makers, record play-
RARGAINS ers, tape decks, ete.

8.3 D.C. Motor. 10,900
r.p.un, at 230mA. 1lgin.
i x lin. diameter. Shaft
B iin. long x 8/64in. dia-
meter, 8/6. P. & P. 2/6.

9v. D.C. Gram deok
replacement  motor.
2in. x 1}in. diameter.

e e

LEFT !

Made by Crompton Parkinson, 8ingfe phase
ith h.p. Motor 230/250v, 50 cycles, 1-3 ampa.
1,426 r.p.m. Continuous rating, B8pindle
1f x §in. dia. Overall size lesa spindle approx.

3000 with Bonotone 9TAHC Btereo Cartridge. ...

£6.19.8

3000 with Sonotone 9TAHC Diamond Sterco

Cartridge

AT60 MK. I less cartridge

with Perspex cover 84 gns.
(for LABSO 8{ gns.).

8
TEAK FINISH PLINTH B8P.26 MK.II with Decca Deram 8tereo Cartridge £16.
AP.75 less cartridge . - e 3 ) e o B2SY
LAB.80 MK, II less cartridge

14,0
234,11

P. & P.12/6. All pius P. & P. 1%/6.
Agents for Thorens, Dual,
Goldring, etc. Mono Cartridge 17/8 extra. Btereo Cartridge 22/6 extra
SYNCHRONOUS SELECTOR DRIVE
CLOCK TYPE

MOTORS
Geared for 40 revolu-
tions per  minute,
230v, 50 cycle, with
mounting flanges.
8ize approximately
1§in. deep x 2iin.
diameter. ONLY 22/6. P. & P. 2/6.

DELAY ACTION
\ TIME SWITCH

Made by Smiths.
A.C. operation
200/260v. Double
pole. Wil give
time delays from
0-10 minutes. Bize 2}in. dia. x 2}in. long ine.
{in. x 3/16in, dia. spindle. BARGAIN PRICE

Numerous applications, Electro magnet
and brass tooth wheel. A awitch wafer and
contacts are coupled to this and arranged
to be on for 10 pulses and oft for 15, An
Auxiliary contact is normally on but off
1 in everv 25. Complete with suppressor,
resistors, plus series contact for continuous
operation. Ideal window displays, switch-
ing lamps, models, ete. 12v. or 2dv.

LONDONS LOWEST
cogfepa/veﬂr

SENO 4d. POSTAGE FOR OUR NEW
FULLY COMPREHENSIVE 24 PAGECAT-
ALOGUE OF VALVES, TRANSISTORS,
OI0OES, SEMI-CONOUCTORS, TRANS-
FORMERS, ETC. THOUSANOS OF
ITEMS LISTED ANO PRICED. SENO
NOW ANO SAVE MONEY WITH LIND-

8 x 6in, Perfect condition. A bargain for the AIR COMPONENTS.

D.C. Brand new and boxed, 12/8. P, &
P. 2/6.

work bench. 89/6. Carr. 12/6. 17/6. P. & P. 2/8. : R——— |
8, ALL POST
MMM ORDERS TO

Dept. PW 1068
25 Tottenham
Court Road,
London, W.1

25 & b3 TOTTENHAM CT RD, LONDON W.1. T7e.:01-5801116/1117 4534/7673

Open 9 a.m.—6 p.m. Monday to Saturday inclusive. Open Thursday until 7 p.m.

The'New Picture-Book’way of learning

B ASI ELECTRICITY (5voLs)

ELECTRONICS (6voLs)

You’ll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL technigues. This has proved that the
METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and  quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.

type drawing. The books are based on TRY 1T, IS TO PROVE IT

To The SELRAY BOOK CO., 60 HAYES HiLL, BROMLEY BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY 70/-. Cash Price or Down Payment of 15/- followed by 4
fortnightly payments of 15/- each. BASIC ELECTRONICS 84/-. Cash
Price or Down Payment of 15/- followed by 5 fortnightly payments of 15/~
each. This offer applies to UNITED KINGDOM NLY. Overseas
customers cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY [ | BASIC ELECTRONICS [ ]
Prices include Postage and Packing.

This carefully planned series
of manuals has proved a
valuable course in training
technicians in Electricity,
Electronics, Radio and
Telecommunications.

B

]

WHAT READERS SAY a

“May I take this opportumity to thank you for such enlightening .
]

]

[ |

4]

]

i

works and may I add, in terms, easily understood by the novice.”

L. W. M., Birmingham.
“I find that the new pictorial method is so easy to understand, and I
will undoubtedly enjoy reading the following five volumes: thank you
Jfor a wonderful set of books.”’ C. B., London.
“Please accept my admiration for Praducing a long felt want in the
field of understanding Electronics.”” S. B. J., London.
“The easiest set of manuals it has been my pleasure to study.”

. P., Taunton.

Signature ... = 1 »
(If under 21 signature required of parent or guardian)

BLOCK LETTERS

FULL POSTAL
ADDRESS ... wo —

A TECH-PRESS PUBLICATION

POST NOW FOR TH/IS OFFER 7!
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RADIO SOCIETY GREAT BRITAIN

- SEE woRLD'S FINEST

COMMUNICATION RECEIVERS
& RADIO EQUIPMENT

AT THE

 INTERNATIONAL RADIO ENGINEERING

COMMUNICATIONS EXHIBITION

ROYAL HORTICULTURAL NEW HALL
Greycoat Street, Westminster. London S. W.1.

Wednesday to Saturday
2 to 5 OCTOBER 1968

EXHIBITION WILL BE OPENED AT NOON
2 OCTOBER BY POSTMASTER GENERAL

OPEN 10 a.m. to 9 p.m.
ADMISSION 3/6

DISPLAYS BY

@ DIPLOMATIC WIRELESS SERVICE WIN

@ ROYAL AIR FORCE £185

@ ROYAL SIGNALS HQ 170A & V.H.F.

@ ROYAL NAVY HAMMARLUND

@ POST OFFICE RECEIVER

@ HOME CONSTRUCTION AND by
DESIGN COMPETITION & DISPLAY SRThATigite this

@ COMPLETE TRANSMITTING STATIONS advert for free
WORKING THE WORLD i raffle entry form

@ EDUCATION AND TRAINING eHEXIEIRIC
INFORMATION
— — ——— - ——
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Send 8.A.E. for tull lis

CLEAR
PLASTIC
METERS

.25/
8 meter 1mA .
VU meter ....

30 amp. A.C.

in. square fronts.
100-0-1002A .45/-
HO0pLA 42/8
1mA 3718

.45/~
50“6A60].LA o.la28

....... 42/8

100 0-. lOOu.A .42/6

00 (LA 39/8

0090 .32/8

l-O-ImA ..32/6

BmA ., ..82/8

10mA . 32/6

*Moving iron, all H0mA . 32/6
other moving ocoil. 100mA . .32/8

BAKELITE PANEL METERS
Tne MR.65. Shn. lquare h-onts,
254 . 67/6 | 500

Other ranges available, Please include postage.
8pecial quotations for quantities.

...37/6 300V. D C. ...37/6
.87/8 16V.A.C. ....37/6
300V. A.C. .. 876

.87/8
. 8 Meter ImA 89/6
VU Meter ....58/8

1 amp. A.C.*..37/6
5 amp. ACS, .87/8
10 amp. A.C.*.87/8
20 amp. A.C.*.37/68
30 amp. A.C.*.37/6

. .Isv/s
. 4lin.

x 43in. fronts.

0L A
1005° 10014
20004 .
50014 |
500-0-501
ImA

100mA . 39/8 | VU meter ..
500mA | 80/6 | 50mA A.C.* . .39/8
1amp. . 39/6 | 100mA A.C.* ,39/8
5amp. . 39/68 | 200mA A.C.* .39/6
10 amp. 39/6 | 500mA A.C.* .39/6
15 amp. 39/6 | 1 amp. A.C.* .39/8
20 amp. ..39/6 | 5amp. A.C.* .39/6
30 amp. ..839/8 | 10 amp. A.C.* 39/6
50 amp. ..29/8 | 20 amp. A.C.* 39/6
10V. D.C. ... 39/8 | 30 amp. A.C.* 39/8
20V.D.C. ....39/8

32/8 | 30V. A.C.* _..32/8

.. 32/ 2 i ooa

VU meter ....58/8

....82f
300V. D.C. ..32/6

NEW RANGE OF “SEW’ EDGEWISE METERS

MODEL PE 70. Dimensions 3 17/32 x 111/32 x 2%in.
deep overali. Available as follows:

50 microamp. .....
50-0-50 micro: o
100 mwroa.mp

500 microamp.
1 milliamp. ..,
300 volt

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kc/s—500 Mc/s on
6 bands. Directly cali-
brated. Variable RF.
attenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. £15. Carr. 7/6.
8lze 140 x 215 x 170 mm.

TY75 AUDIO SIGNAL GENERATOR
Sine Wave 20 CP8—200
Kc/s. 8quare Wave 20
CP8—30 Kc/s. High and
low impedance output.
Output variable up to 6
volts. 220/240 volts A.C.
Brand new with instruc-
tions. £16. Carr. 7/6.
8ize 210 x 150 x 120 mm. [N

CT.53 SIGNAL GENERATORS. 8:9-15-5 and
20-300 Mc/e Output 1uV-100mV. Mains

er lees charts.
£12.10.0. Carr 15/

T.M.C. 1000 SERIES
KEY SWITCHES
Brand new with knobs as

follows:

1 way, 2 ¢/o, 7/8; 1 way, 2 c/o 2b, 7/8; 1 way

4 cfo, 8/-; 2 way, 3m, 3m, 8/6; 2 way, 2 cjo,

2 ¢/o, 8/8; 2 way, 2 cfo, 4 ¢fo, 10/-.

Post extra Quantities available.

NOMBREX TRANSISTORISED
TEST EQUIPMENT

All Post Paid with Battery

Model 22. Power Supply 0-16V DC £14.10.0
Modei 30. Audlo Generator. £19.10.0
Model 31. R.P. Bignal Generator. £12.10.0
Model 32. C.R. Bridge. £10.10.0
Mode! 33. Inductance Bridge. £20.0.0
Model 66. Inductance Bridge. £18.0.0
Model 61. Power Supply. 6.10.0

AVO CT.38 ELECTRONIC MULTIMETERS

Al

AC.

Power Output.
10,000V.
currenc 10(£A-25 amps. Ohms: 0-1,000 meg .

High quality 97 range instrument which measures
. and D.C. Voltage. Current, Resistance and

volts 250mV-
input). D.C.

Ranges D.C.
(10 megQ-110 meg

volt 100 mV-250V. (with R.F. measuring

head up to 250 Mefs). A.C. current 1041A-25
amps. Power output 50 micro-watts-5 watts.
Operation 0/110/200/250V. A.C. Supplied in
perfect condition complete with circuit lead and
R.F. probe. £25, Carr.

15/-.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
pose D{B oscilloscope.
T.B. 2cps-750 Kcfs.
Bandwidth  §-5
Sensitivity
Operating voltage 0/110/
200/250V. A.C. Supplied
in excellent working con-
dition. £22.10.0. Or com-
plete with all accessories,
probe, leads, lid, etc
£25, Carriage 30/-.

ADMIRALTY B.40 RECEIVERS

Just released by the Ministry. High quality
10 valve receiver manufactured by Mur-
phy Coverage in 5 bands 650 Ke/fs-30

. Mec/s. LF. 500 Kc/s.
Incorporates 2 R.F.
and 3 LF. stages,
band-pass filter, noise
limiter, crystal con-
trolled B.F.O., cali-
brator. OfF output,
ete. Built-in speaker,
output  for phones.
Operation 150/230 volt
A.C. Bize 19} x 13} x
16in. Weight 114 Ibs.

Offered in good working condition.
£22.10.0. Carr. 30/~. With circuit
diagrams. Also available B.4l L.F.

version of above. 15 Kc/s-700 Kcfs.

£17.10.0. Carr. 30/-.

CLASS D WAVEMETERS

A crystal controlled hetro-
dyne frequency  meter
covering 1-7-8 Me/s. Opera-
tion on 6 volts D.C. Ideal
for amateur use. Available
in good used condition.
£5.19.8, Carr. 7/6.

Or brand new with acces-
sories. £7.18.6. Carr. 7/6.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
| precision instru-
ment made for the
* ministry by Airmec.
L1 Frequency coverage
20-80 Mcfs. AM/
CW/FM Incor-
porates precision dial, level meter, precision
attenuator 1 14 V-100mV. Operation from 12
volt D.C. or 0/110/200/250 volt A.C. Bize
12 x 8§ X 9in. Supplied in brand new con-

dition with all fully
tested. £45. Carr. ‘20/—
MARCON!
CT44/TF956
AF Absorption

Wattmeter

1 p/watt to 6 watts.
£20. Carr. 10/- *

COSSOR DOUBLE BEAM
OSCILLOSCOPES
Type 1035. Generﬂl purpose. A.C. Coupled.
Type 1049, L.F. D.C. Coupled. £85 each.
Carr. 30/-.

AVOMETERS
Supplied in excel-
3 lent condition, fully
tested and checked.
Complete with
prods, leads and
instructions.

Model 47A £9.19.8,
[Ed Model 8 £18.
P. & P. 7/6 each.

MARCONI TEST EQUIPMENT
EX-MILITARY RECONDITIONED. T

STANDARD SIGNAL GENERATORS, 85 Kc/s—
25 Mc/s, £25. Carr. 30/—.T.F.885 VIDEO OSCILLA-

TOR 0-5 Mc/s, £45. Carr. 30/-. TF.195M

FREQUENCY OSCILLATOR 0-40 Ke/s, 200/250 V.
A.C. £20. Carr. 30/-. All above offered in excellent
condition, fully tested and checked . TF.1100 VALVE

VOLTMETER, Brand New, £50. TF.1267 T
MISSION TEST S8ET, Brand New, £75.

F.144G

BEAT

RANS-

Brand new, guaranteed and carriage paid

High quality construction. Input 230 V. 50-60 cycles.
Output full varlable from 0-260 volts. Bulk quantmes available.
256 amp.—£6.15.0; 5 amp.—£9.15.

1 amp.—£5.10.0;
8 amp,—£14.10, 0 10 amp.—£18.10.! 0 12 am;
20 amp.—£37.0,

p—£21 0

AM ERICAN TAPE
First grade quality American
Brand new. Discount on quantities.
3in. 225ft. L.P. acetate
3{in. 600it. T.P. mylar
5in. 6001t. std. plastic ,
6in. 900ft. L.P. acetate .,
5in. 1,2001t. D.P. mylar ,
5in. 1,8001t. T.P. mylar .
5%in. 1,200ft. L.P. acetate .
53in. 1,200it. L.P. mylar .
53in. 1,800ft. D.P. mylar ...
5iin, 2,4001t. T.P. mylar
. 1,2001t. std. acetate

tapes.

-
E

7in. 1,800ft. L.P. acetate 16/-
7in. 1,800t L.P. mylar . 20/-
7in. 2,400ft. D.P. mylar 25/
7in. 3,6001t. T.P. mylar . . .45/~

Postage 2/-. Over £3 post

SOLARTRON MONITOR
OSCILLOSCOPE TYPE 101
An extremely high quality oscilloscope
with time base of 10Q/sec. to 20 m/sEC.
Internal Y amplifier. Separate mains
power supply 200/250V. Supplied in
excellent condition with cables, probe,
etc., as received from Ministry. £8.19.6.

Carrlage 30/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Kc/s. Output 5 K or 500 ohms. 200/
250 V. A.C. offered in excellent condition.

£12.10.0. Carriage 10/-.

w8, 58 TRANS/RECEIVERS A and B sets

TAPE CASSETTES

C60—60 minutes
C90—90 minutes ..
Over £2

Lucas 20/0/20 AMMETERS. Brand new
boxed. Suitable carfmotorcycle. 12/8. P. &

P. 2/-.

EVERSHED VIGNOLES SERIES I 500
VOLT MEGGERS. Perfect condition £21.
P. & P.10/-.

DUBILIER NITROGEL CONDENSERS.
Brand new. 8 mid. 800V. B/e P. & P. 2/-;
2 mtd. 5,000V, 42/8. P. & P. 5/-

with valves.39/6 each.
P. & P 4/6 Accessories available.

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

3-34 Lisle St., W.C.2
Also see oppos. page
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LAFAYETTE DE-LUXE 100K Q/VOLT
“LAB TESTER.” Giant 6{in. scale. Built-in
meter protection. 0/-5/
2-5/10/50/250/500/
1,000V D.C. 0/3/10/50/
250/500/1,000V A.C.0/f
10/100,A/10/100¢
500mA/2-5/10A, 0f
1K/10K/100K/10M/
10M Q. —10t049°4dB.
£18180. P. & P. 5/-.

LAFAYETTE 57 Range
Super 50k (/volt Multi-
meter. D.C. volts 126mV
-1000V. A.C. volts 1-8V
-1000V. D.C. current
25(£A-10 amp. Ohms 0-
10meg 2. dB —20to +81
dB. Overioad protection.
£12.10.0. Carr. 3/6.
NEW MODEL 500 30,000
O.P.V. thh overload
protech n, irror  scale
25 5/10/‘25[100/
250/500/[ 000v. D.C. 0/2:5/
10/25/100/250/500/
1,000v. A.C. 0/50uA/5/JOI
500mA 12 amp.

|'K

|.: 0/60K/6 Meg./60 Meg. n
N 28.17.8. Post paid.

PROFESSION-

AL 20,00000 v

LAB, TYPE

Multitester.

Automatic
overioad pro-
tection, mirror
scale. Ranges: l/lO/.)0/250/500/1 000 volts.
D.C. and A.C. 00LA, 10mA, 250mA,
Current: (J/"OK ‘700K 2 megohm. Decibels:
—J0 to +22dB. £5.19.6.
P. & P.2/5.

MODEL TE-70. 30,000
0.P.V. 0/3/15/60/300/600
11,200v. D.C. 0/6/30/120/
600/1,200v. A.C. 0/301LA
13/30/300mA. 0/16K/160
K/1-6M/16 Meg.Q.
£5.10.0.P. & P. 3/-.

<25z

TE-51. NEW  20,000Q/
VOLT MULTIMETER with
overload  Protection and

TOr sca]e 0/6/60/120/
1,200v. A.C. 0/3/30{60/300/
600/3 000V, 1)(, 0/60LA[12
/300mA . 0/60K/6meg.

ohm. 85/-.
P. & P. 2/6

MODEL 2507, 2.000
O.P.V.

P.V. 0/10/50/5600/
2.500v. D.C l)/l(]/ 0/
500/2,500v. AL, 0f2
Meg. Q.. 0/250 mA.

—20 to +364B.
49/6. P. & I. 2/6.

MULTIMETERS /or EVERY purpose/

MODEL A8-100D. 100K Q/
VOLT. b5in.
Built-in _meter protection.

600/1,200v.

200M Q. —20 to + L7dB.

TE-800 20,000 Q/VOLT
GIANT MULTIMETER
% mirror scale and overload
protection. 6in. full view
meter. 2 colour scale. 0/
2:5{10/250/1,000/5,000v.
A.C.0/25/12-5{10/50/250/
1,000/56,000v. D.C. 0/
5OU.A/110/100/500 mAI
10 amp. D.C. 02K/
¥ 200}(/"0 MEG. OHM.
£15.P. & P. 5/-.

mirror “scale.

0/3/12/(:0[1"0/300/
//8/

D
120/300/600v. Ac
10pA / 6/ 60 / 300mA/
12 Amp. 0/2K/200K/2M/

£12.10.0. P. & P. 3/6,

MODEL 2
AF-105. 50k Q/Volt. Mirror
scale, built-in meter pro-
0/ 3/3/12/b0/1"0/
300/600/1,200v. D.C. 0/6/
30/120/300/600/1,200v. A.C.
0/30uA/b/ﬂO/300mA/ 12
Amp. 0/10K/1M/10M/100
M Q. —20 to +17dB
£8.10.0. P. & P. 3/6.

MODEL TE-12 20,000 O.P.V.
0/0- 6/6/30/120/()00/1 200/
3,000/6,000v. D.C. 0/6/30/
120/600/1,200v. A .OlﬁvouAI
6{50/600mA . 0/6K /600K /6
Meg./60 Meg.Q 50plh. 0-2
mFd. £5.19.6. . & P. 3/6.

MODEL TE-80. 20,000
O.P.V. 0/10/50/100/500/
1,000v. A.C. 0/5/25/50/250/
500/1,000v. D.C. 0-501A,
5/50/500mA. 0/6K/[60K/600
K/6meg.24.17.6. . & P.3/-.

MODEL TE-10A. 2001((1/\'0]&
5/25/50/250/500/2,500v.
10/50{100/500/1,000v. A. L
/B0 LA[2HBmMA/250mA D.C.
0/6K /6 meg. ochm. —20 to

+22dB.
10-0, 100mFd. 0-100-0-1mFd.
89/6. P. & P. 2/6.

MODEL PT-34. 1.000
0.P.V.  0/10/50/250/
500/1,000v. A.C. and
I 0/1/100/500mA
D 0/100K Q. 39/6,
P.& I 1/6.

INTERCOM/BABY SITTER

Transistorised Intercoms, ideal for home/
s ffice/workshop etc.
2-way buzzer call
ystem. For desk or
wall mounting. Sup-
plied complete with
connecting wire,
batteries, instruc-
tions, 2 station 59/8.

P. & P. 2/6. 4 station £6.12.8. P. & P. 5/-.

AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
shrouded.
150 W. £1.12.6. P. & P. 3/G.
300 W, £2.7.8, P.& P.3/6,
500 W. £3.10.0, P. & P. 6/6
1,000 W. £5.10.0. P. & 1. 7/6
1,500 w. £6.10.0. P. & . Blh
3,000 W. £7.10.0, P. & P. 12/6,
7,500 W. £15.10.0. P. & . 20/-.

HOSIDEN DHO4S 2-WAY
STEREQO HEADPHONES

Each headphone contains
a 24in. woofer and a fin.
tweeter. Built in indivi-
dual level controls 25-
18,000 c.p.s. 8Q imp.
with cable and stereo
plug.

£5.19.6. P. & P. 2/6.
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OMRON MK2
RELAYS

Brand New and Boxed.
24V, D.C. coils. 2 Pole
changeover. 5 amp. con-
tacts.7/6 each. P. & P.1/6

R.C.A. AR88 SPEAKERS
8in. 3 ohm speakers in metal case. Black
crackle finish to match our 88 Receivers.
Avaitable brand new and boxed with lcads.
59/8. Carr. 7/6.

MODEL ZQM TRANSISTOR CHECKER
1t has the fullest capacity for
checking on A, B and Ico.
Equally adaptable for
cheukmg diodes. ctc
Spec: A:0-7-0-9
B: b~ 20(1 Ico: 0~50
microamps
Resistance for diode
200Q-1M Q. Supplied
complete with instruc-
tions, battery and leads. £5.19.8. P. & P. 2/6.
No. 10 MICROPHONE AND HEADSET.
Movlng coil Accessory for 19 get. Unused.
15/-. P. & P. 4/-.

MAGNAVOX 363 3-SPEED

TAPE DECKS

4-track, £13.10.0. Carriage extra.

/YA L

S
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UNR-30 4-BAND
COMMUNICATION RECEIVER

Covering 550 Kc/s-30 Mc/s. Incorporates variable
BFO for CW/88B reception. Built in speaker and
phone jack. Metal cabinet. Operation 220/240V. A.C.
Supplied brand new, guaranteed with

instructions. ' Carr. 7/6 13 Gns-

LAFAYETTE HA-700 AM/CW/SSB AMATEUR
COMMUNICATION RECEIVER

8 Valves, 5 bands incorporating 2 MECHANICAL
FILTERS for exceptional selectivity and sensitivity.
Frequency coverage on 5 bands 150-400 Ke/s, 550/
1,600 Kefs, 1-6-4-0 Mc/s, 4-8-14-5 Me/s, 10-5-30 Mc/s.
Llrcult incorporates R.F. stage, aerial trimmer, noise
limiter, B.F.0. product detector, electrical band-
spread, 8 meter, stide rule dial. Output for phones,
low to 2k ) or speaker 4 or 8 Q. Operation 220/240V.
A.C. Size 7% x 15 x 10in. Supplied brand new and
guaranteed with handbook. 368 gns, Carr. 10/-.
8.A.E. for leafiet.

B T —

NEW LAFAYETTE SOLID STATE HAG0D RECEIVER
5 BAND AM/CW/888 AMATEUR AND SHORT
WAVE. 150 Ke/s—400 Ke/s AND 550 Ke/s—
30 Me/s.F.E.T. front end @ 2 mechanical fllters @
Huge dial ® Product detector @ Crystal calibrator ®
Variable BFO @ Noise limiter @ S Meter ® 244in.
Bandspread @ 230V A.C./12V. D.C. neg. earth
operation @ RF gain control. 8ize 15in. x 9%in. X
8}in. Wt. 18 lbs, EXCEPTIONAL VALUE £45.
Carr. 10/-. 8.A.E. for full details.

TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE

4 band receiver covering 550 Kec/s to 30 Mc/s.
continuous and electrical bandspread on 19, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
! 4/8 ohm output and phone jack. 83B-CW @
ANL @ Variable BFO @ 3 meter @ Sep. band-
spread dial @ IF 455 Kc/s @ Audio cutput 13 W.
O Variable RI and AF gain controls, 115/200 V.

g ——=—=1 A.C. Mains. Beautifully designed. 8ize: 7x15Xx
10in. With instruction manual and service data. £37.10.0. Carriage. 12/6.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
152-174 Mejs. Fully tuneable or erystal controlled
(not supplicd) for fixed frequency operation. In-
u)rporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. 3quelch and vol-
ume controls. Tape recorder output. 75 aerial
input. Headphone jack. Operation 230V. A.C.[
12V. D.C. Neg. earth. £87.10.0. Carr. 10/-.

TAAEE NG ’HIW \ﬂ\\\\\\\“\\\\ WN

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, IHF music power, 30W
=g at 8Q. Response 30-20,000 4 2dB at 1W. Dis-
~. . tortion 1% or less. Inputs 3mV and 250mV.
# Output 3-16Q Separate L. and R. volume con-

p——— A.

- §\ e 1 ;t' "-n.i ' trols. Treble and bass control. Stereo phone jack.
b .-:l_. i & Brushed aluminium, gold anodised extruded front
o we= panel with cump]uuentarv metal case. Size 10}
..-,..- = H x 3 9/16 X 7 13/16in. Operation 115230V, A.C.
- £28. Carriage 7/6.
. TRANSISTORISED | % TRANSISTORISED FM TUNER *
sf| ETWO-WAY .

-"k;:.-".l‘ TELEPHONE 6 TRANSISTOR
i@ . HIGH QUALITY
¥ J INTERCOM TUNER4SIZE
EH T Operative over amazingly W ONLY 6x4x2}in
5 b long distances. Separate call 131.F.stages.
1“1 and press to talk buttons, Double tuned dis-
' 9-wire connection. 1000’z of criminator. Ample
applications. Beautifully fin- output to feed most
amplifiers. Operates

jshed in ebony. Supplied
complete with batteries and
wall bracketa.
£6.19.8. P. & P. 3/6.
GARRARD TAPE
MOTORS

Brand new
stock as used
by famous
manufacturer.
200/250V. A.C.
Capstan maotor

on 9V, battery. Coverage B88-108Mc/s.
Ready built ready for use. Fantastic value
for money. £6.7.6. P. & P. 2/6

Stereo multiplex adaptors 5 gns.

GARRARD DECKS
Prand New and Guaranteed.
1025 mono
1025 stereo
2025TC less cart.
8P25 Mk. I1 less cart.
A70 Mk. II less cart.
15/-. Fast For- | ATA0 Mk. H less cart.
ward 10/6. Fast Rewind 10/6 P. & P.3/-. | LAB80 Mk. 11 less cart. with WB2
Het of three motors 32/8. P. & P. 5/-. base

RECORDING HEADS

(arnagc 6.

Reuter }-track. As fitted to Collaro Mk. IV
and Studio Decks. High imp. record play-
back, low imp. erase. Brand new. 19/6
pair. Miniflux § track, record 12/8.
Cosmocord with mounting plat:
TR1-500{P/W record/replay. ..85/-
TR1-120/P/W record/replay . 65,

TEL1-6P/W erase ,........

: (nunm)

Phene r GE
Cobles. " 5

WOODEN PLINTHS for Garrard series 1000
2000, 3000 etc. with perspex cover. £4.10.0°
P. & P.

E.M.1. SINGLE PLAYERS. 4 speed, with
separate arm and cartridge. 52/8, Carr. 3/6.
B.8.R. UA50 MIN1 AUTOCHANGERS

with stereo cartridge. £6.10.0. Carr. 5/-

OPEN
9 a.m. to 6 p.m.
every day Mon-
day to Saturday.
Trade supplied.
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Technicians

required now for vital work in

Air Traffic Control

dJoin the National Air Traffic Control Service, a Depart-
ment of the Board of Trade, and play a vital part in the safety
of Civil Aviation. Work on the latest equipment in Computers,
Radar and Data Extraction, Automatic Landing Systems and
Closed-Circuit Television, at Civil Airports, Air Traffic Control
Centres, Radar Stationsand otherengineeringestablishments
in the South of England, including Heathrow, Gatwick and
Stansted.

If you are 19 or over, with practical experience in at least
one of the main branches of telecommunications, fill in the
coupon now. Your starting salary would be £828 (at 19) to
£1,076 (at 25 or over); scale maximum £1,242 (rates are higher
at Heathrow). Non-contributory pensions for established staff.

Career Prospects. Your prospects are excellent, with
opportunities to study for higher qualifications in this expand-
Ing field.

Apply today, for full details and application form.

L 2 % ¢ ¢ § _t | ¢ § {1 I "}
I Write for detalls to: Mr. T, H. Mallett, B.Sc., (Eng.). C.Eng.,-l
M.LE.E.,Room 705, The Adelphi,John Adam Street, London,

I W.C.2, marking your envelope ‘Recruitment’. I

I Name I

I Address I

I RPW4 I
N

ot applicable to residents outside the United Kingdom. :

National Air Traffic Control Service

IT'S BARGAIN
TIME AT

MORE TO CHOOSE FROM—LESS TO PAY

TRS-MULLARD
STEREO 10-10

Anunsurpassed 20 watt high fidelity
valve powered stereo amplifier to
exact Mullard spec. With passive
pre-amp network Input sensitivity
210mV tapped o/p transiormer, 8
and 16 (3, all controls, H.T. and L.T.
outlets, mono, sterec and speaker
phase awitching. Complete with
escutcheon, knobs, plugs, etc. Ready

suir £21.0.0

KIT i
knobs, control pancl and im: £17.10.0

structions. Carriage and packing

buitt or in kit form, on either 12/6.
242 PRE-AMP/CONTROL UNIT FOR ABOVE
TRB-Mullard design,” ready bled and absol

Input ﬁe:smvny 5-70mV. § stage switched input ai‘é‘?,'ﬁiii’.*:‘, o 13 gns.
TRS MULLARD 3-3 MONO AMPLIFIER
W amplifier with . absolut e kit includi
KN vy Ready bulit 47/- extra. £7.12.6

TRS MULLARD 5-10 MONO AMPLIFIER

5 valve 10 watt hi-fi amplifier unit, hasneverbeen bettered. Avallable £9 1 9 6

as basfc kit with passive control network and 4 input switching. 0 0
£6.12.6

Assembled £14.19.8. Carr. and packing either, 7/6.
Pre-amp kit, for 5-10, complete. (Carr. 5/6).

YOUR LAST CHANCE TO BUY AT THIS PRICE

Owing to ateep rise in timber prices, we cannot continue to offer our famous

TRS 'Pack Flat’ 8peaker Cabinet kit at 75/- once stocks are exhausted.

Bize 21 X 15 X 7}in., teak finished to finest professional standards. State if

for 8 or 10in. unit when ordering. 3in. tweeter cut-out is standard. (Carr. 75/_

and Packing 7/6).
AN IMPORTANT NEW FM

ALL THE LATEST
FROM SINCLAIR STEREOTUNER FROM TRS
Available shortly, this de-luxe transistor F.M.

‘We stock all these famous pro-

ducts as advertised in this journal 8tereo Tuner comes to you in prefabricated

ineluding Micromatic Kit (49/6) ; module form ready for instant and simple
Qase‘imjlzly. It embodies every worthwhile ‘lexAt}u‘ée

Q.14 speaker (£7.10.8.); Z.12
(88/8) ; PZ.4 (99/8) etc. etc.
ORDER_YOUR SINCLAIR

automatic stereo function, r!;é;;i construction
ITEMS FROM TRS WITH- and modern appearance. 8.A.E. brings details
OUT DELAY of this worthwhile tuner.

GARRARD UNITS AND PLINTHS

LM3000 Record Piayer with 9T.A. GARRARD PLINTH WB.1. In fine Teak
8tereo Cartridge. £10.5.0. for any of above units. (Packing and
AT.60 Mk 1I De-luxe Auto-changer, die- carriage 5/-). 65/-.

cast turntable. Lesa cartridge. £18.5. Garrard olear-view rigid perspex cover
8P.25 De-luxe single record player, di (carriage 4/6), 62/6.

cast turntable. Less cartridge. £11.19.6. RTRIDGE OFFER TO PUR-
Brand new in makers’ cartons, Packing ~ CHAS OF PLAYER UNITS—
and carriage on any one of above 7/6. STEREO B8onotone 9TA/HC Ceramic
GARRARD LAB 80 Transcription with diamond 48/8; Decca Deram with
Autochanger. £85, (Cartridge extra). diamond 92/6; MONG Acos GP91-1
C./P./Ins. 12/6. 21/-; Goldring MX2M 26/6.

PEAK SOUND PRODUCTS

SA 8-8 STEREQO AMP. 14 Transistor Kit. BW per channel. One of the best and most
economic we have ever offered. AMPLIFIER KIT £8.10.0 (P.P. 4/-); POWER PACK
KIT £2.10.0 (P.P. 4/-); WOOD ENDED CABINET £2.10.0 (P.P. 5/-); COMPLETE
ASSEMBLY £14.10.0, post free if ordered at same time. *CIR-EIT” KIT No. 8 for
making your own circult boards, reduced from 15/- to 10/- (P/P 1}-}, 5tt. spool of
adhesive copper atrip, 2/- (P/P 1/-). M8 8-§ Bookshelf Speaker Kits, £7.19.0 inc.
cabinet (P/P 6/-).

WE ARE COMPONENT SPECIALISTS
RESISTORS—Modern v;a:x}ngl;c!hnllzaa"zgle los%hm: to
10megohms. 10 $W, 4d.e 8 , 68d, each; N
B T Thtetab, 3%, bd. aach: AW, 6d e W“:im"“;i““‘ ofers
each; 1-2-10 meg. 10% }W, 4. each; }W, 5d, each.  including difficult to fnd
1% Hi-stab. §W, 1/6 each (below 1000, &/- each). lines. Send 6d. for latest
WIREWOUND RESISTORS—25 0 to 10k 5W, 1/8 cepy.
each; 10W, 1/9 each; 15W, 2/8 each.

WHEN ORDERING

MONEY SAVING LISTS
Eight large printed pages,

T.C.C., eto., 0-001-0-01mF, 10d each; 0-1-850V,110d.
CLOSE TOL. a,ﬁci?_"‘m% 5-500pF, 94,; 600~  tfaled add 1/- per } Ib;
VALVES—TRANSISTORS—SPEAKERS 10/~

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

CONDENSERS—S8ilver Mica. Al values 2pF to

Send cash with order. Post
each; 0-02-0-1wF, 500V, 1/- each. T.C.C. 850V 0-25,
5,000pF, 1/-; 1% 2-100pF, 11d.; 100-250pF, 1/2; 1/9,115;3/6,215; 5/-,61b;
Telephone: 8 3.m.-8 p.m, daily A few minutes Irom Thornton

1,000pF, 8d. each. Ditto ceramies, 8d. Tub. 450V

and  packing where nol
1/9 each; 0-5, 2/
270-800pF, 1/4; 800-5,000pF, 2/-. 6/6, 10 lb; 8/-, 14 Ib; over
01-6842188 @ 1p,m. Weds. ®  Heath Stn. (8.R. Victoria Section)
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BUILD YOURSELF A QUALITY TRANSISTOR
RADIO-GUARANTEED RESULTS BACKED
BY OUR SUPER AFTER SALES SERVICE!

MKN

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER

THE MAGNIFICENT

ROAMER

SPECIFICATION GIVING OUTSTANDING PERFORMANCE !

@ 7 FULLY TUNABLE WAVEBANDS—MW1, MW2, LW, SW1, SW2,

SW3 AND TRAWLER BAND.

® Extratuning of Luxembourg, ete.

® Built in ferrite rod aerial for Medium and
Long Waves.

® Attractive case with hand and shoulder
straps. Bize 9in. x 7in. x 4in. approx.

@® 5 Beetion 22 inch chrome plated telescopic
aeria) for Fhort Waves——can e angled and
rotated for peak 8.W. listening.

First grade componenta.

® Socket for Car Aerial.
guarantecd results.

® Powerful push pull output.
Total building costs

£5.19.6

@® 7 transistors and two diodes including
Micro-Alloy R.F. Transistors.

® Famous makc 7in. x 4in. P.M. speaker for

Cichitoneiroiumey for private listening 5/~ extra.

Air spaced ganged tuning condenser.

Separate on/off switch, volume coutrol,
wave change switches and tuning controi.

Easy to follow instructions and diagrama
make the Roamer 7 a pleasure to build with [

P. & P.

Persona’ Earpiece with switched socket

NEW
LOOK
MELODY
SIX

TWO0 WAVEBAND
PORTABLE

® 8 stages—6 transistors and 2 diodes

Covers Medium and Lonz Waves. Top quality 3in. Loudspeaker for quality output
and also with Personal Farpicce with switched socket for private listening. Two
RF stages for exira boost. High “Q". Ferrite Rod Aerial. Push-pull output.
Handsome packet size case with gilt fittings. Size 61 x 4 x 2iu.

Total building costs
o~ Parts Price List and easy build plans
69 / 0 P-A%P- 2/~ (Free with parts).

7/6
Parts price list and easy z
buildplans 3/- (Free with parts).

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE
Attractive black and gold case. Bize 51 x 1} x
34in. Fully tunable over both Medium and Long
Waves with extended M.W. band for easler
tuning of Luxembourg, etc. All first grade com-
P 7 stages—5 tr and 2 dlodes,
supersensitive ferrite rod aerial, fine tone moving
coil speaker, alzo Personal Earplece with switched
socket for private listening. Easy build plans and
parts price list. 1/6 (FREE with parta).

TRANSONA FIVE

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red speaker grille. Bize 6} x
4i x 1}in. Fully tunable. 7 stages—5 transistors
and 2 diodes, ferrite rod aerial, tuning condenser,
volume control, ine tone moving coll speaker alao

Total building costs

44! P. &P.

3/6

Total building costs

' P. &P Personal Earplece with switched saocket for private
4 7 . & P.  listening, All Airat grade components. Easy build
3/9 plans and parts price list 1/8 (FREE with parts).

ROAMER SIX

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt Attings, size 7§ X 5} x
1}in. World wide reception. Tunable on Medium
and Long waves, two short waves, Trawler Band
Plus an extra M. W, band for easier tuning of Lux-
embourg, ete. Sensitive ferrite rod aerial and
telescopic aerial for Bhort waves. All top grade

t tag 6t i and 2 diodes
including Micro-Alloy R.F¥. Transistors etc.
{Carrying strap 1/6 extra.) Easy build plans and
parts price list 2/- (FREE with parts). (Personal
Earpiece with switched socket for private listening
b5/—extra.)

Total building costs

P. &P.
4/6

79'6

SUPER SEVEN

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case size 74 x B} x 1liin. with gilt
fittings, The ideal radio for home, car or outdoors.
Covers Medium and Long Waves and Trawler
Band. 8pecial circuit incorporating 2 R.F, Stages,
push pull output, ferrite rod aerial, 7 transistors
and 2 dicdes, 3in. speaker (will drive larger
gpeaker) and all first grade components. Easy

Total building costs

, P. & P, build plans and parts. Price Hst 2/- (FREE with
. 0 parts). (Personal Earpiece with switched socket for
4/6 private listening 5/- extra.)

RADIO EXCHANGE CO.

Callers side entrance Stylo Shoe Shop
Saturday 9-12.30p.m.

® Open 9-5 pm.

61 HIGH STREET, BEDFORD
Bedford 52367

Telephone:




VIKING AMPLIFIER

50 WATT AMPLIFIER

An extremely reliable general
purpose valve amplifier. Its rug-
ged construction yet space age
styling and design makes it by far
the best value for money.
TECHNICAL SPECIFICATIONS

4 electronically mixed channels, with 2
inputs per channel, enables the use of 8 sep-

arate instruments at the same time. The volume controls for each channel
are located directly above the corresponding input sockets.
SENSITIVITIES AND INPUT IMPEDANCES

Channel 1
Channel 2  4mV at 470K
Channel 3 200mV at 1m
Channel 4 200mV at 1m

4mV at 470K 1\ These 2 channels (4 inputs) are suitable for
microphone or guitars.

Suitable for most high output instruments
(gram, tuner, organ etc.).

Input sensitivity relative to 10w output.
TONE CONTROLS ARE COMMON TO ALL INPUTS

Bass Boost +12dB at 60 Hz/s.
Treble Boost +11dB at 15 KHz/s.

Bass Cut —13dB at 60 Hz/s.
Treble Cut —12dB at 15 KHz/s.

With bass and treble controls central —3dB points are 30 Hzfs and

20 KHz/s.
POWER OUTPUT

For speech and music 50 watts rms. 100 watts peak.
For sustained music 45 watts rms. 90 watts peak.

For sine wave 385 watts rins. Nearly 80 watts peak.
Total distortion at rated output 3-29,
0-15%
Output to match into 8 or 15 ohms speaker system.

Total distortion at 20 watts

Price
27 gns

Yatiknzs | p g p 20/-

NEGATIVE FEED BACK 20dB at 1KHz/s. SIGNAL TO NOISE RATIO
60dB. MAINS VOLTAGES Adjustable from 200-250v A.C. 50-60 Hz/fs.
A protective fuse is located at the rear of unit.

VALVE LINE UP Double purpose ECC83 x 3, EL34 x 2 and GZ34.

FOUR PLUS FOUR Stereo Amplifier

A superb high quality, yet inex-
pensive stereo amplifier. Due to
the great demand we are now able
to offer this precision made instru-
ment at a fantastically low price.
The high quality, reliability and
styling has been maintained in
spite of its low price.
SPECIFICATIONS

Elegant styled cabinet (sizes 16~
wide 5” high 8}” deep) in black
rexine and woodgrained sides.
Brushed aluminium front panel

with  contrasting black /silver
knobs.

CONTROLS

Stereo/Mono switch. Gram/Aux

switch. Volume left. Volume right.
Treble (cut and lift). Bass (cut and
lift). Separate on/off switch. Neon
pilot indicator.

INPUTS AND OUTPUTS

(per channel)

Gram, aux, tape out and speaker
out. A switched mains socket is

also provided at the rear of unit.
Employs Mullard valves throughout.
ECC83 and 2 x ECL86 with a metal
bridge rectification.

TECHNICAL SPECIFICATIONS
Gram sensitivity 40mV at 1 KHz.
Aux sensitivity 50mV at 1 KHz.
(Sensitivities are given for rated out-
put). 4 watts r.m.s.

(8 watts r.m.s. m -

l'élonaural position). Price
utput matches in-

to standard 3 ohms | 13 ans

speaker system. Y

Suitable 107 x 6 | L& P 15/

speakers are avail-

able at 29/6 each, plus 5/- p. & p.
Bass control at 100 Hz lift + 9dB
cut — 10dB. Trcble control at
10 KHz lift 4+ 8dB cut — 13dB.
Total harmonic distortion 0-359%
at 8 watts and 2%, for rated output
at 1 KHz. Negative feedback 13dB
at 1 KHz. Mains supply 220-250V
A.C. 5060 Hz.

SPEEDEX the SPEED CONTROLLER
for ELECTRIC POWER DRILL

infinitely variable electronic speed controller
for your electric power drill. Varies the speed
of all power tools (up to 600W) between

12 r.p.m. and maximum r.p.m.

Instantly adjustable with simple single
control overriding switch for instant maximum spe
into lead of power tool. Only 25/ plus 3/6 P, & P

ed. Simply connected

GEC KETTLE ELEMENT

3,000W WITH AUTOMATIC EJECTION
200/240v. Size of hole required 1 §”

List Price 32/-. Qur PRICE
15/-. P. & P. 1/6.

Goods not despatched outside UK. Terms C.W.0.
AUl enguiries Stamped Addressed Envelope

RADIO & TV COMPONENTS (Acton) LTD
21c High Street, Acton, London, W.3.
323 Edgware Road, London, W.2.

All orders by post to our Acton address.

POCKET MULTI-METER

Bize 37 x 2} x 1}in Meter size 2} x 1§in Sensitivity 1000
O.P.V. on botk A.C. and D.C. volts. 0-15, 0-150, 0-1000
D.C. current 0-150mA. Resistance 0-100kQ. Complete
with test prods, battery and full instructions, 42/8. P. & P.
3/6. FREE GIPFT for limited period only. 30 watt Electric
Soldering Iron value 1§/- to every purchaser of the Pocket
Multi-Meter.

THREE-IN-ONE HI-FI
10 WATT SPEAKER

CY L D O N A completebLoud Speaker aystem on one
frame, combining three matched ceramic
U.H.F.TU NER magnet speakers with a Jow loss cross

over network. Peak handling power
10 watts. Impedance 15 obms. Flux
density 11,000 gauss. Resonance 40-
60 c/s. Frequency range 50c/s to 20kejs.
8ize 13} x 8!/}, x 4} inches. By famous
manufacturer. List Price £7. Our price
89/6 plus 5/- P. & P.

Similar speaker to the above without
tweeters in 3 and 15 ohm 39/6 plus
5/-P. & P.

600 mW FOUR TRANSISTOR AMPLIFIER

Features N.P.N, and P.N.P. complementary symmetrical output stage,

” x §” x §” Speaker. Output impedance 12 ohms frequency response
3dB points 90 c/s and 12 Kc/s. Price 19/6 plus 1/- P. & P. 7 x 4” Speaker
to suit, 13/6 plus 2/- P, & P.

2% watt ALL TRANSISTOR AMPLIFIER

AC mains 240V. Size 7” x 4}” x 13”. Frequency response 100 c¢/s—10 Kc/fs
Semi conductors, two OC 75's two AC 128's and two stabilizers AA120.
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/6.
Suitable 8” x 57 10,000 line high flux speaker, 18/6 plus 2/- P, & P.

8ize 54 x 3} x 1{in. For IF and RF alignmentand AF

NEW TRANSISTORISED  output 700 ¢/s frequency coverage 460 ke/s to 2 me/s

Complete with PC88 and PC86
Valves. Full variable tuning.
New and unused. Bize 4§ x 5§ x
1§in. Complete with circuit
diagram. 35/_ p. & p. 3/6

in switched fi ies. Ideal for a to our
SIGNAL GENERATOR Elegant Seven and Musette. Built and tested. 49/5
P. & P. 3/6.

FIRST QUALITY P.V,C. TAPE

6§” Std. 850ft..... 9/- 57 L.P. 850ft. ..10/6
77 Std. 1200ft.....11/6 3~ T.P. 600ft. ,,10/6
3” L.P. 240ft..... 5”7 T.P. 1800ft. ..25/6
5§” L.P. 1200ft..... 11/6 53”7 T.P. 2400ft. .,32/6
7”7 L.P. 1800ft.....18/6 7 T.P. 3600ft. ..42/6
53” D.P. 1800ft... .. 18/6 4” T.P. 000ft. ..15/-

P. & P. on each 1/6, 4 or more post free,

THE RELIANT 10W SOLID-STATE HIGH QUALITY AMPLIFIER

SPECIFICATIONS
Output—10 watts RMS Bine-wave
13 watts RM8 Music-power
Tone Controls—Treble control range + 12dB at 10KH2
2. -gram/radio 250mV Bass control range + 13dB at 100H2
Freq Y R {with tone central) Minus 3dB points are 20H2 and 40K H2.
Bignal to Noise Ratio—better than —60dB. Transistors—4 silicon Planar type and 3
Germanium type. Mains input— —220 —250V. A.C. Size of chassis—10” x 331" x 2%,
A.C. Mains, 200-250V. For use with 8td or L.P. records, musical instruments, all makes of
pick-ups and mikes. Separate bass and treble litt control. Two inputs with control for gram.
and mike, Built and tested. 8* x 5” spealker to suit price 14/6 plus 1/6 P. & P. Crystal mike
tosuit12/6plus 1/6 P. & P. PRICE £5.5.0 plus 5/- P. & P.

RECORD PLAYER SNIP

The “Princess’ 4-speed automatic record changer ¥
and player engineered with the utmost precision for
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 7~ to 10” or
127, Patent stylus brush cleans stylus after each
playing and at shut off, the pick-up locks itself into
its recese, a moat useful feature with portable equip-
ment—other features include pick-up height adjust-
ment and atylus pressure adjustment. This truly is a
fine instrument which you can purchase this month
at only £5.19.8 complete with cartridge and ready to play. Post and insurance 7/6 extra

ANTI-THIEF CAR BURGLAR ALARM

The Melguard Safermatic consists of an electrical device housed in small metal box 4” x 2*
X 13", which has been desi and ped provide protection required by the
average motorist at an economic cost. Using this system, an alarm and the immobilised
condition is set automatically as soon as you park the car. S8houid you leave the key in the
ignition, no one but you can drive the car away. Upon entering the vehicle the method of
starting the car is by switching on the ignition, depressing two hidden switches, and sjmul-
taneously operating the starter. Location of the switches is known only to you. 8hould the
alarm be get oft it can be stopped by following the normal starting procedure. For 12V
operation. List price 79/6, our price 29/8 plus 2/6 P. & P, Full easy-to-follow instructions
supplied.

Output Impedance—3 to 4 ohms

Inputs—1. -xtal mic 10mV

EXTRACTOR FAN AC MAINS
= AC Mai

230/250 v. MOTOR
cqnﬁpletﬂ. 1400 R.P.M.
Switin 230/250v
Size 6” x
o x4 PRICE
plr:f: 54- 9/6
o €3 1P P. & P.3)-
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New! me Dorset

TRANSISTOR
FORTABLE RADIO

Its great versatility ran-
ges from: A simple inter-
com. to a modern HI-FI
STEREO AMPLIFIER (2
are required for Stereo).

The X101 is a brilliant
new addition to our
highly successful range
of products. Its profes-
sional performance and
advanced solid-state cir-
cuitry techniques en-
sures reliability. com-
bined with high fidelity
reproducmon at AN
NBEATABLE PRICE.
SPECIFIC ATIOI\S
R.MLS, Power Output: 13 W (music power) 10 W (Sine Wave).
Sensitivity: for rated output 1 mV into 3 K ohms load.

l‘l‘(‘lll“‘l 'y Response: minus 3dB points are 20 Hz and 40 KHz.

10(3135? stortion: at 1KHz for rated output 1-6%. for 5 W output

Output Impedance: 3 ohms (3-15 ohms may be used).

Supply Voltage: 24 V D.C. at 800 mA (6-24 V may be used) output at

4 V D C. supply with 3 ohms speaker. 7 watts.

Size: 24" x 3" x 1%/,¢

The fully comprehens ive instruction manual does not only show the

basics, such as circuit diagram and connections, but also gives

practical easy-to-understand detailed information about the X101.

Standard equalisation networks are given for most types of con-

ventional inputs. They include: Tape Head, Mag. P.U., Xtal P.U.,

Tuner, Mic, etc.
Built & Testen 49/6 +2/6p. &p.
Control assembly: (Includmg resistors and capacitors).
1 olume: PRICE 5/-. 2. Treble: PRICE 5/-.

3. Comprehensive bass and treble: PRICE
The above 3 items can be purchased for use with the X101.

POWER SUPPLIES FOR THE X101

P101 M(l‘or mono) 35/_ P101 S(foritereo) 42/6
p. p-2

A HIGH QUALITY MONAURAL
PRE-AMP & CONTROL UNIT

PR101/M

Particularly suitable for use with the X101 if a ready-built, compre-
hensive, multi-input system is desired.

CONTROLS

Selector Switch, Tape SDeed Equalisation Switch (3% and 7}
i.p.s.), Volume, Treble. Bass, 3 position scratch filter and 3
position rumble filter.

SPECIFICATION
Sensitivities for 200 mV output at 1 KHz.
Tape Head: 3 mV (at 31 1.p.s.)
Mag. P, U.: 2m
Cer, P,U,: 80 m
Tape/Rec. Output: 100 mvV
Equalisation for each input is correct to within +2dB (R.I.A.A.)
from 20 Hz to 20 KHz.
Tone Control Range: Bass +13dB at 60 Hz

Treble +14dB at 156 KHz
Total Distortion: (for 200 mV output) < 0-02%
Signal Noise: > —60d.
supply Veltage: 24 V D.C.

100 mV
100 mV

Radio:
Aux.:

79/'6 plus 2/6 p. & p-

A STEREO VERSION (PR101/S) WILL BE ANNOUNCED
SHORTLY

HIGH QUALITY SOLID-STATE
The‘C'.ASSlc AMPL?FIER (MONO)

SPECIFICATION

Switched inputs for: Tape

Head, Mag. P.U., Cer.

P.U., Radio and Aux

Mains Input: 220-250V A.C. 50 Hz.

THE CLASSIC IS THE COMBINATION OF THE ABOVE
DESCRIBED ITEMS (X101, PI101/M AND PR101/M) ON
ONE COMMON CHASSIS: ITS PERFORMANCE AND
SPACE-AGE STYLING MAKE IT THE IDEAL CHOICE
FOR THE VALUE-CONSCIOUS HI-FI ENTHUSIAST.

Size 124in. long, 4}in. deep, 2}in. high. 8 g ns

Teak finished case.
p- & p. free

CAN BE USED AS
BABY ALARM

800 milliwatt solid state ? trangistor

plus diode and thermistor. Completely

modulised high quality portable radio

featuring complementary NPN and PNP output

stage. The comprehensive easy-to-follow drawings
supplied make this the easiest-ever transistor radio set
ot parts, with the following features:

@ Bimple connections to only 6 tags on the R.F./LF.
module, 3 [.F. stages, osc. coil and 3 transistora which
with their are ¥ wires

@ Only 4 connections on the A.F. module to complete the 4
transistor 600 milliwatt solid state amplifier.

@ Pre-aligned R.F./I.LF. module built and tested.

@ A.F. module built and tested.

® Fully tunaple over M.W. and L.W. bands. M.W.
540-1640 Ke/s (557-183 metres). L.W. 150-275 Kc/fs
(2000-1100 metres).

@ Intermediate Frequency 470 Kc/a.

@ Sensitivity : M.W. at | Mc/s 10 microvolts plus or minus 3dB. L. W. at 200
Ke/a 40 microvolt plus or minus 4dB.

@ High Q internal ferrite rod aerial on both wavebands.

@ Class ‘B’ mindulised output stage with th d heat stabili

Class ‘B’ output stage ensures long battery life. Current drain is proportional
to the output level. Total current drain of the receiver under no signal
conditlons is 10-12 mA. At reasonable listening level 20-30 mA.

® Extenston sockets for car aerial input, tape recorder output (Independent
of volume control) and External Speaker.

® All components (except speaker) muunt ou the printed circuit board. Easy-
to-follow instructions. Size of cabinet 12in. long 8in. high and 3in. deep.

@ Finger-tip controls.

Special Oﬂer—Power Supply Kit to purchasers of Dorset Portable Radio parts
, reotifier and smoothing condenser, AC mains
200/250V output 9V 100mA, 9/6 exira,

plos 7/8 postage
aud packing.
Cireuit  and
parts List 2/6
free with paris.

ELEGANT SEVEN Mk 11

Buy vourself an easy to build 7
transistor radio and save at least
£10.0.0. Now vou can build this
superb transistor superhet radio
for under £4.10.0. No one else can
offarauch a fantastic radio with so
many de Juxe star features.

SPECIAL OFFER % De luxe w:oodeu cabinet size

g -
POWERSUPPLY KIr -1 % 81
To purchasersof "Elegant * Honz(_)ntal easy to rea:d tuning
Seven' parts, incorporat- 8cale printed grey with black
ing mains tranaformer, letters, size 11{° x 2"
recmﬂer and smoutmng + Uigh 'Q ferrite rod aerial.
200,250 volts. Oﬁtp‘ﬁ‘:g]: % L.F. neutralization on each
100mA. 9/6 extra. separate stage.
Plua 7/6 P. & P. Parts List and < D).C. conpled push pul! output
cireuit diagram 2/6 FREE with stage with separate A.C. negative
parts. feedhack.
+ Room filling output 300mW,
% Ready etched and drilled printed circuit board back printed for foolproof
construction.
Y l'ully comprehensive instructions and point-to-point wiring diagrains.
¥ Car aerial socket.
+ I"ully tunable over medium and long wave. 148-533 metres and 12i50-2000
metres.
“ All components ferrite rod and tuniug assembiy mount on printed board.
W 57 P.M.speaker.
“ Parts list and circuit diagram 2/6, free with parts.

RADIO & TV COMPONENTS (acton) LTD.

21C HIGH STREET . ACTON . LONDON . W3

OPEN 9 o.m—86 pm. INCLUDING SATS. EARLY L‘LOS!NG "EU.
G00DS8 NOT DESPATCHED OUTSIDE U.K. TERMS C.W

All enquiries stamped addressed envelope

All orders by post to be sent to our Acton address
328 EDGWARE ROAD, LONDON W2

Personal shoppers only. Early closing Thursday.
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priced at

TheACodar CR.70A is an excelient general coverage
for the keen short wave listener. Very reasor\ab\y
40.0 the CR.T0A i outstan for money:
In four stable ranges, the receiver € om 540 metres mediumwave
rou h the shipping an co cies all the shor(
n(erna(iona\ a at pands up to and including 10 metres,

onditions that now prevai\ a\low(heregu\ar

pidly impro
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.terms available.
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amateur and
ength

1 input stage giving ex\reme\y high gain
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inet measures
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oyl -
.
. B
T RECEIVER FOR 160 2 80 ME CRA5 MAINS T.R.F. SHORT-W AVE R.F. PRE-SELECTOR MODEL P.R30 MINI»CLH’PER——OUR FAMOUS
AMATEUR 8ANDS RECEIVER 4.5-30Mcls SHOR'\'-WAVE RECElVER
g transistors pandspread 1.8-2Mcls and 35- world wide 1eception «Separate electrical band- Provides upP 1p 2048 gain plus substantial image # Can be puilt in one evening: + Com=
amefs 12 volts, only 87 xl"::ﬂ“,\deal poriab\e, spread. x3 slow motion drives. % Oul! ut 3 walls rejgction: \mmoved signal noise ratio and selec- plete with valve. one colt 25-78 metres
moblie o7 hom recetver- gfictent BFO, printed yor 2/3 ohm speaker- K Valves ECCBY, £Led, EZ80. tivity. Power requirements 180250 volts y2mA KT, and 4 D instruction mancal. Price
clicults. ONLY £15.10.0 carr. 4 8 size 127 127 CODAR-K\T CR.45K with 3 coils 6.3 voUs. 3 amp T. Size 8y x 5" ady bullt 39/6. Carm 3/-. Extra coits 5/~ each.
(10-28, 25-15, 60-176 metres) £9.10.0- arr. 6/=1 OF complete wht cables: plugs an instructions.
ready butit CR.45 £11.1.0. Carr. 6/ Extra colls 5i- 5.10.0 Carf. A6 Se\i-powered p.R.30X £7.4.0
each. Carr. 4 6.
piease SUPPIY - —— = . . - I
A stand enclomd I

(tick as reauired)
1 \ose cheay
hﬂ‘)ciPs.g. v:?uee{:i 1 should like
5 H.P. details tor leafiets

pUTHWICK SQUARE. suumwu:x.
World-wide Mail Qrder Service

BANK WOUSE. §
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TOPRIC OF THE MONTH CONSTRUCTIONAL

The Sound Scene A. F. Amplifier Module
ANY “radio enthusiasts” are interested in subjects by R. Leyland 390
not strictly speaking radio at all, such as electronic Transistorised Calibration

devices, test equipment and the type of interest Oscillator by F. L. Thurston 393

referred to collectively as “audio”.

The last decade has seen a remarkable growth in
audio interest. At one time, an amplifier was a rela-
tively simple proposition involving perhaps two or
three valves in one of several conventional configura-
tions, and associated equipment was similarly fairly
“standard”. Since then, great strides have been made
in the design of components and circuitry, helped
along by several innovations in recording and playback
techniques.

First came microgroove disc recordings, with
attendant raising of standards in playback equipment,
then came the rapid development of tape recording
and now we have the introduction of stereo on disc
and tape recordings and for f.m. radio broadcasting.

During the time that audio has been flourishing, a
multitude of specialist shops have sprung up and even
many ordinary radio and TV dealers have made an
effort to establish departments capable of handling and
exploiting today's sophisticated audio products.

Also, in that time, the spread of participation has
grown accordingly and an audio enthusiast today may
design his own equipment, build it from P.W. articles,
make it up from kits, or buy build-up units and inter-
connect them into a system. He may, in fact, be any-
thing from a keen technician to a complete layman.

A result of this audio explosion has been a bewilder-
ing proliferation of products—commendable in that
the prospective buyer has a wide choice but an inbuilt
disadvantage because of the confusing variety available.

Our new series of special supplements is aimed to
help readers sort out the wheat from the chaff, to
provide a concise but informative survey of what to
look for in the constituent units in a modern audio
complex. The supplements will be useful even to those
who normally build their main equipment, for certain
items—such as loudspeakers, deck mechanisms and
microphones—must be purchased.

This month we cover the main units of an audio
set-up, next month we deal with the end links, the
transducers, and finally we will cover workshop
practices. Plus, next month, a special wall chart of
reference material. W. N. STEVENS—Ed/tor.

Pyramid All Purpose System,
Part2, M.W. Superhet Tuner

by F. G. Rayer 398
Making a Ground Plane Aerial

by R. F. Graham 406
Optical Communication

by Stuart Gillies 420
An Automatic Parking Light

Switch by D. Lewis 430

GENERAL INTEREST

Leader 387
News and Comment 388
Practically Wireless

by Henry 397
A Look at Infra Red 408
Audio Supplement 409
Letters to the Editor 422
Your Questions Answered 405
Modifying V.H.F. Portables

by L. Case 425
On the Short Waves

by Christopher Danpure and

David Gibson, G3JDG 426
GB2LO 434
Re-activating Mercury Cells

by L. B. Stott 437

“With this month’s issue the price of PRACTICAL
WIRELESS has been increased to 3/-, This is the first
increase since May 1966. Since that time all costs
bhave increased and the position has now been
reached when we must ask our readers to make
some contribution if the standard and authority
that has been associated with PRACTICAL
WIRELESS from its foundation is to be maintained.
With the next issue we change our production
methods to web-offset and this will permit better
reproduction of photographs which will be of
great benefit in constructional articles.

We are sure our readers will appreciate this im-
provement in production and will understand the
reasons for the increase in price.”’

NOVEMBER ISSUE WILL BE PUBLISHED ON
OCTOBER 4th

All correspondence intended for the Editor should be addressed to : The Editor, "'Practical Wireless', George Newnes Ltd., Tower House, Southampton Street,

London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 42s. per year to any part of the world. © George

Newnes Ltd., 1968. Copyright in ali drawings, photographs and articles published in '‘Practical Wireless" is specifically reserved throughout the countries signatory
to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden.
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NEWS AND COMMENT...

MICRO-MASSIVE

Microelectronics, small as the resultant units are, is
spreading. Marconi-Elliott have recently opened
what they claim is Britain's largest and most modern
micro-electronics plant, at Witham in Essex.
Personnel already approaches the 450 mark.

The standard of air cleanliness in production
areas is controlled to very precise limits. Dust con-
centrations in the air are filtered out conforming to
Class 1,000 conditions—no more than 1,000 par-
ticles greater than 0-5 of a micron in diameter in
every cubic foot. Typical figures for air in the
average office could be 500,000 particles up to 250
microns in diameter.

After primary filtration, the air passes through a
refrigerator bank circulating 270 tons of refrigerant
per hour which removes the water vapour. Itis then
split, part being raised in temperature by a heater
supplying over 2% million B.Th.U’s per hour. Any
area is then controlled in temperature by blending
the two supplies. Some areas have even cleaner air
—Class 100! (100 particles less than 0-5 microns in
diameter per cubic foot).

ELECTRONIC SLIDE RULE

i

The HP 9100A is a programmable, electronic calculator
which performs operations commonly encountered in
scientific and engineering problems. The easily-readable
cathode ray tube instantly displays entries, answers and
intermediate results. Not much larger than an office
typewriter, this midget mathematical brain will perform a
wide variety of intricate mathematical functions. It will read
up to 10 significant digits with automatic decimal point
placement.

Operations appear almost endless and include—
addition, subtraction, multiplication, division and finding
the square root. Other operations include—log x; In x and
e :sin x; cos X; tan x; sin”'x; cos'x and tan"'x (x in
radians or degrees). Also available are the hyperbolic
functions—sinh x, cosh x, tanh x, sinh-! x, cosh-! x and
tanh-' x. In addition, the calculator will provide co-
ordinate transformation from polar to rectangular, rect-
angular to polar, cumulative addition and subtraction of
vectors. The unit can be programmed and this can be
recorded on small magnetic cards, the capacity being 196
steps. Further details are available from the makers,
Hewlett- Packard, 224 Bath Road, Slough.
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AUDIO EQUALISER

Leevers-Rich have introduced a new audio equaliser,
model A501, which covers the audio spectrum in seven
separately adjustable, overlapping. logarithmically spaced
bands. Control knobs for the seven “constant B" type
equalisers are arranged on the front panel to provide a
graphic display of the correction applied.

Features of the A501 include negligible distortion, low
noise, zero insertion loss, switchabie HP and LP filters and a
wide control range. The equipment is all solid state.

Specifications are: Input—600 ohms. bridging or
terminating, balanced or unbalanced: Gain—unity, adjust-
able +-10dB: Output—isolated, to feed 600 ohm load at
+20dBM max; Freguency range—30c/s to 20kc/s

2dB: Noise level—below —60dBM; Centre frequencies
— 40, 100, 250, 630. 1,600, 4,000 and 10.000 cycles:
Control range— -+8dB to —8dB (each band). HP
filter—Off/70¢/s/100c¢/s; LP fiiter—7,000c/s/10.000c¢/s/
off: Low level switch—reduces both maximum output
and noise level by 20dB, other parameters not affected.

Further details may be obtained from Leevers-Rich
Equipment Ltd., 319 Trinity Road. London. S.W.18.

WAFER SPEAKERS

Oakland Trading Company, announce the new Poly-
Planar ““Wafer-Type’’ wide-range electro-dynamic
speakers in a 5 watt model. The unit is extremely
thin, about one-fifth the depth of conventional cone
speakers in the same power range. Weighing only
11 oz. the P5 shown measures only 8% x 4% x 1gin.
and is made of expandable polystyrene plastic.

Further details are available from the Oakland
Trading Company, 68 Lupus Street, London S.W.1.



"NEWS AND COMMENT...

R.F. BOMB

A safe-area power rating of 100 watts and an Fr of
30Mc/s are features of the latest discrete-emitter
power transistor from SGS-Fairchild. They are
designating this little r.f. bomb the BLY72.

The transistor has 262 discrete-emitter sites and a
diffused channel stopper. In addition to its 100 watt
safe area power rating it features high voltage (60V
minimum LVeeo). high current (Vce sat. = 17
volts at 10 Amps. Encapsulation is in a TO-61
isolated collector stud package.

HOBBIES MANUAL

Electroniques have just published the second edition of
their Hobbies Manual. This new, enlarged and entirely
revised 1968 edition contains 960 Pages and costs 16s. 6d.
although this cost is offset by vouchers valued at £25.
It comprises a vast catalogue of goods from single com-
ponents to complete kits, in fact just about everything the
home constructor is likely to need for almost any project.
. The Manual is available from Electroniques dealers or from
Electroniques, Edinburgh Way, Harlow, Essex.

OWL OPTICS

Seeing in the dark without the aid of a source of infra-red
radiation to illuminate the object or scene being observed
is now possible using an image intensifier tube say Mullard.

The tube operates by using a wide diameter objective
lens to collect up as much light as possible reflected by the
object or scene being observed. This light is then focussed
on to a photoemissive surface (known as a photocathode)
which converts it into electrons. These electrons are then
directed and greatly accelerated by means of metal plates,
connected to a high positive voltage on to a phosphor
screen. Because of their very high velocity they cause more
photons to be emitted from this screen than were first
received by the first photocathode, hence the original
“image" is “intensified”.

To ensure that as much of the light as possible is trans-
ferred from the phosphor screen of the first tube to the
input photocathode of the second tube (and so on) it is
guided by means of special transparent fibres (fibre optics).
finally ending up as a visible image on a miniature
“television type” screen 25mm in diameter. The sensitivity
of the tube makes it possible to see clearly and recognise
individuals and objects under starlight conditions.

The present viewer uses three tubes coupled by fibre
optics and requires a total e.h.t. of 45kV at a minute current.

HI-FI EAGLE

B. Adler & Sons (Radio) Ltd., 32a Coptic Street, London
W.C.1. have sent the following specifications of the new
Eagle RA.96 tuner amplifier.

Tuner section: 88-108Mc/s with a sensitivity of 2uV for
20dB s/n ratio and image rejection better than 55dB. F.M.
stereo separation better than 28dB at 1kc/s. The a.m.
range covers 535—1,605kc/s with a sensitivity of 700uV
and image rejection of 36dB.

The amplifier section has an output of 20 watts r.m.s.
(10 watts r.m.s. per channel) with less than 1% distortion
measured at 8 watts and a response of 20 to 20,000c/s
+2dB. Five inputs are available: Magnetic, Ceramic, Aux,
Tape monitor and Tape recorder output. Tone controls
are bass— -+12dB at 50c/s and treble— +12dB at
10kc/s. A low-cut filter provides —10dB at 50c/s, while
the high-cut filter allows —13dB at 10kc/s. Channel
separation is given as better than 45dB.

The circuit uses 2 integrated circuits (preamp), an f.e.t.
front end (f.m.), 24 transistors and 16 diodes. Size is
14 x 11§ x 5in. and the price is £86 which includes
purchase tax of £17 2s.

NEW P.S.U.

A new improved version of the Heathkit transistor-
ised, regulated low voltage power supply, model
1P-27, is offered by Heathkit at a price of £46 12s or
assembled at £55 p & p 9s. With an input of 120/240V
a.c. at 50/60c/s an output of 0-5-50 volts d.c. is
available with better than +1-5mV regulation from
2zero to full load. There are four current ranges—
50mA, 150mA, 500mA and 1-5 Amps. The unit is
entirely solid state with an adjustable current
limiter for 30 to 100% on all ranges and is fully
portable.
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IS mains-powered a.f. amplifier is constructed

on a small Veroboard panel measuring approxi-

mately 24 X 33in. At each end, a heat sink
gives protection to the components and also serves
as a support during soldering. Components are
mounted upright to occupy the minimum area,
and hole spacing on the Veroboard accommodates
capacitor lead spacing satisfactorily. Flat mounting
of components would secure them more firmly, but
a board of larger area would be required.

An output on speech and music approaching 3
watts is obtained in a high flux 150 loudspeaker.
When a continuous sine wave test signal is applied,
more current is drawn from the supply and there is
an appreciable drop in -voltage. This restricts the
output available under test conditions to about 2
watts. A loudspeaker of less than 15Q impedance
should not be connected as the currents in the out-
put transistors to provide the increased power output
would be excessive and would cause overheating and
damage to these transistors.

amplifier
module

R.LEYLAND

Circuit Description

Included on the circuit board, in addition to the
power amplifier, is a two-stage preamplifier with
provision for connecting a treble control. The coup-
ling capacitor, C6, between the pre-amplifier and
power amplifier allows separation of the d.c. con-
ditions in the two circuits. It is arranged that the
collector voltage of Tr2 is at a lower voltage than at
the base of Tr3, so ensuring the necessary polarizing
voltage for the electrolytic capacitor, C6.

The mid-point voltage at the output is closely
maintained by Tr3, to a value set by the potential
divider consisting of the resistors R9, R10, R11 and
R4 in series across the 24-volt supply. Carbon film
resistors of 59% tolerance are used throughout the
amplifier, making pre-set adjustments unnecessary,
except for the choosing of a suitable value for R17.

The d.c. feedback loop via R14 also stabilises the
currents in Tr3 and Tr4. The current in Tr3 is deter-
mined by the base-emitter potential of Tr4 across

RS )
8-2kn 6800
R2 €3 gl » R6 < R10
1BkQ 3 100UFSE 47K E _ 10k
ceulwpr
U \ ’ Tr2
? AC156

-

-24V
R15
1800

Removable

1 link
R16
470101 TZ:SHF
TH1 C12
R17 VA1077 200pF
L~
(see text) P R10
470
]

R21
4701
c7
R7 - Tr4 150
— AC128 LS.
kO 1000
pF
1 5
g L
C“.L RB .]E ®
4703] 2240 I 100pF o
pF o
VR Fig. 1: Circuit diagram of the complete amplifier.
100k
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R12 and will be under 1mA. This current also flows resistors are therefore used in parallel at each
in Tr5 and forms part of the quiescent current of this emitter, giving a slightly higher effective value of
transistor. The current in the driver transistor, Tr4, is 2-35Q).
the amount required to drop haif the supply voltage The driver transistor, Tr4, dissipates 240 milli-
across the total resistance in the collector circuit. watts, and is mounted in a cooling clip on the same
Because the driver transistor is a Class A stage, its heat sink as Tr6. Preceding the driver transistor is an
quiescent current is much larger than the quiescent n-p-n transistor type ACI127, and this should be
current in the Class B output stage. enclosed in an insulating sleeve, since in this tran-
Even with negative feedback, it is only possible to sistor, the collector is joined to the metal case.
eradicate every trace of crossover distortion in the The preamplifier, consisting of the transistors Trl
output stage by providing a small quiescent current and Tr2 increases sensitivity to about 8 millivolts
of about 3mA. This is increased in Tr5 by an addi- r.m.ss. for maximum output on a sine wave input
tional 1mA flowing from Tr3 to a total of about signal. Decoupling of the two stages by R5 and C3
4mA. The amount of this quiescent current is adjusted prevents undesirable feedback via the supply. Direct
by changing the value of R17 as already described. coupling between the preamplifier stages enables
Variation of the quiescent current with temperature is d.c. stabilising feedback to be applied over the two
compensated by a Varite thermistor, type VA1077. stages via R1. Negative signal feedback is applied
This thermistor is rectangular in shape and measures through R11 to R4 in the emitter circuit of Trl. The
7-5 X 18 X 1-5 millimetres. It is colour-coded black, capacitor C3 reduces high-frequency distortion and
red, orange, and is the standard component for the noise. Additional frequency-dependent feedback can
circuit, which is on conventional lines in the driver be applied by means of an external 100k treble
and output stages. control. At maximum treble, the h.f. response ex-
The bootstrap capacitor, Cl1, applies the output  tends to —3db at 15kc/s, and at minimum, it is
voltage to the upper end of the driver load resistance about 14db down at 10kc/s.
R16, and providing -the value is restricted to 25uF, The bass response extends to —30dB at 60c/s, some
permits a large drive voltage to be obtained with less  attention being provided by the low value of
inherent distortion. Ci2. If loudspeaker resonance occurs at about
Anything short of severe mismatching in the out- 60c/s, the bass response may be increased, but only
put stage will tend to be disguised by the action of slightly, becausq of the low output impedance.
the negative feedback. Nevertheless a matched com-  Capacitor C12 is kept outside the main feedback
plementary pair of transistors is necessary for opti- loop via R14, since low capacitance values in the
mum performance. These transistors, p-n-p type feedback loop would tend to produce a peak in the
ACI128 and n-p-n type ACI76 must be put in their ~ low-frequency response. One advantage of the
correct positions, otherwise the transistors will be  200uF capacitor is that it takes up a minimum of
damaged. Special care should be taken as the tran- space, and its working voltage nced only be greater
sistors look alike, and the markings can no longer  than half the supply voltage.
be seen when the transistors are in the cooling clips. .
Emitter resistors of 2-2Q are required with the out.  CONStruction
put transistors to improve thermal stability. Resistors To improve heat transfer between the tran-
of this value can be obtained, but the majority of sistors and the cooling clips, silicone grease is applied
suppliers only have values down to 4:7Q. Two 4-7Q before inserting the transistors. Burrs should be
removed at holes when the
cooling clips are to be
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avoid contact with the

Fig. 2: Top view of the amplifier showing the positions of components. The diagram on the right heat sink or with each
shows the underside (copper side of Veroboard). other. The mode in which
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the transistors are inserted into the cooling clips is
shown in the diagrams of Fig. 3.

At some positions on the Veroboard, two jumper
links have to be inserted into the same hole. This is
possible by using 24 s.w.g. tinned copper wire for
the jumper links. When the hole has been located
on the Veroboard, the wire is passed through from
the copper side and back through the other hole
where it is bent and held while the wire is drawn
tight and pressed flat. The bent portions on the
copper side are clipped with side cutters, leaving
enough for soldering. If the bends are in opposite
directions, the jumper link will stay in place until it
is soldered. The jumper link adjacent to R11 should
be insulated; similarly the lead of R12 adjacent .to
C10. All electrolytic capacitors should be fully in-
sulated, either by a sleeve or if necessary by wrap-
ping them with plastic tape before putting them
into the circuit.

All holes drill 6BA clear Material .18 swg. aluminium
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Fig. 3: Details of the heat sinks and transistor connections.

Efficient soldering depends upon the quick trans-
ference of heat, so that the temperature rise is
localized. The tip of an instrument-type soldering
iron is filed flat and tinned, and requires to be at
the right temperature. With sufficient downward
pressure on a flat joint, the 18 s.w.g. printed circuit
solder melts immediately and can be fed in to pro-
duce a good soldered joint in less than a second.
This can be recognised by the absence of gaps or
irregularities. The solder should have flowed evenly
all over the component lead (which must not be
moved when the solder is setting) and spread on the
metal to produce a bright smooth dome of solder.
This method is ideal for transistor leads which, in
common with the jumper links, are bent over and
clipped to leave enough for soldering. The tran-
sistors are inserted after the soldering of the other
components is completed, and heat sink tweezers
are applied on the particular transistors lead being
soldered. The length of the leads of the output
transistors is determined by the position of the cool-
ing clips on the heat sinks. The height of the other
transistors can be made just enough to allow a
cooling clip, held vertically, to slide underneath the
transistor. In making connections to the amplifier,
the soldering iron should not be allowed to come
against any of the transistors.

The possibility of inserting components into the
wrong positions, and later needing to remove them,
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Fig. 4: Circuit of a suitable mains power supply.

encourages the use of another method for the
resistors and capacitors, with their thicker leads.
This is to keep the component leads straight, clip
them to length, and hold the component in position
until one lead is temporarily secured with solder.
Solder is then run in around the leads. A clearance
of about %in. between components and the circuit
board is usually advisable and allows the use of
heat sink tweezers. It is not so quick and easy a
method as the other one, and the soldering iron is
only applied for a moment at a time, allowing the
joint to cool before any further attempt is made.

Resistors are prepared for upright mounting by
bending one lead over some form of 1/16in. dia-
meter mandrel. Capacitors similarly have the nega-
tive lead brought down their sides, preferably inside
the insulating sleeves. Components should be in-
serted as shown in Fig. 2.

Test Procedure

By following a cautious procedure in trying out
the amplifier for the first time, it is possible to
discover any mistake before damage is caused. There
is only a narrow margin of safety with germanium
output transistors, and small types are particularly
susceptible to failure from thermal runaway. It is
inadvisable to switch on without making some pre-
liminary adjustments and measurements. A short-
circuit or open-circuit if present in the amplifier is
liable to cause immediate damage.

Apart from errors such as the omission of a
jumper link, or wrong placing of components, the
closely-spaced copper strips could become bridged
with solder at some point. For example, solder could
fall from the tip of the soldering iron without being.
noticed. The careless use of test prods or similar
methods of making temporary connection is ‘not
recommended and steps should be taken to see that
the amplifier cannot come into accidental. contact
with metal objects.

A check is first made on the voltage of the power
supply unit before connecting the amplifier. It
should not exceed 26-5 volts and will be less when
the amplifier is connected and drawing current. [t
is necessary to measure the current taken by the
output transistors on no signal, while gradually
increasing the voltage from zero up to its full value.
This can be done by connecting the amplifier to the
power unit via a suitable wire-wound potentiometer
of 1,0000). A value has to be selected for resistor R17
to give a current of between 4 and SmA in TrS. This
current is measured by omitting the link wire between
the terminal pin at the collector of TrS and the tag

—continued on page 407




transistorised
CALIBRATION

OSCILLATOR

N invaluable aid in any amateur or professional

electronics workshop is an accurate frequency

calibration standard, this device being essential
for the accurate calibration of oscilloscopes, audio
generators, radio receivers, etc. Such a device should
have a frequency accuracy at least ten times greater
than that of the instrument to be calibrated, and an
absolute accuracy of better than 0-19% will gener-
ally prove to be more than adequate in most appli-
cations. Ideally, the unit should be portable, reason-
ably inexpensive, and easy to use.

The unit described meets all of these requirements,
consisting of a crystal controlled oscillator, followed
by two decade frequency dividers, the device giving
switch-selected output frequencies of 100kc/s, 10kc/s,
and lkc/s. A seven transistor circuit is used. The
amplitude of the output signal can be varied by
means of a built-in attenuator.

How it Works

The full circuit diagram of the unit is shown in
Fig. 1. The crystal oscillator section is made up by
Trl and Tr2. Basically, Trl is wired. as a grounded
base amplifier, with its base-bias fixed by RI1 and
R2 and decoupled by Cl1; the input signal is applied
to the emitter of such an amplifier, and the output
taken from the collector. If a positive-going signal
is applied to the emitter, the emitter-base potential

|| Crystal oscillator : Syncronised multivibrator
! |
|

F. L. THURSTON

of the circuit will be increased, and the collector cur-
rent will rise, so increasing the potential drop across
the collector load, R3, and causing the collector to
move in a positive direction. Thus, the input and
output signals can be seen to be in phase.

Transistor Tr2, on the other hand, is wired as an
emitter follower, with its base wired to Trl collector.
This transistor also gives an output, from its emitter,
which is in phase with the input signal to its base,
but this circuit gives an impedance transformation,
with unity voltage gain. Hence, it can be seen that
Trl gives voltage gain, and the output signal at Tr2
emitter is in phase with the input at Trl emitter;
these are the essential requirements for oscillation,
and the circuit can be made to oscillate by simply
coupling the two emitters together via a blocking
capacitor.

In the circuit diagram, this coupling is achieved
via the crystal, and, since the crystal represents a
very low impedance at its designed operating
frequency, the circuit oscillates at the frequency of
the crystal with which it is used. The output signal
can be taken, at low impedance, from Tr2 emitter.

Since exceptionally high orders of accuracy are not

Syncronised muitivibrator : Emitter follower
. . |
[}

£ e

NKT675

4°7k02

Tr7 -~
NKT675

A\
R2 56k

NKT 675 NKT675
c6
R14
- 3300
0A200
> > I':
1kc/s
10kc/so

100kc/s
£ 0/:3
oftf

Fig. 1: Complete circuit of the calibration oscillator.
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required from this circuit, there is no need to take
measures to counteract the slight shift in phase
characteristics that occurs in the transistors at the
100kc/s operating frequency, and, as it stands, the
operating frequency will be accurate to considerably
better than 0-19%.

The 10kc/s frequency standard is obtained from
the Tr3-Tr4 astable multivibrator, which is synchron-
ised to the crystal oscillator by means of sync pulses
fed to Tr3 base via C3. This synchronising action
is best understood with reference to Fig. 2a, which
shows the waveforms involved in the circuit. This
diagram shows that, in the conventional free-running
version of the astable multivibrator, the base of Tr3
is biased in a positive direction, thus reverse biasing
the emitter-base junction, when Tr3 is off. This posi-
tive bias decays exponentially, and as soon as the

1cycle
A

p=

} Tr3 ) Tr3 H

1 On oft )

o e e e e S T- Free
' Triggered I running
) waveform ! wavetorm
-

i

I
Trigger; 0
puises I ¥ g I I m

Fig. 2a: The effect of the synchronising pulses and “locking
action” on the main waveform.

emitter-base junction again becomes forward biased
the transistor begins to conduct and the circuit “flips”
or changes state. In the triggered version of the cir-
cuit, on the other hand, brief negative-going syn-
chronisation pulses are imposed on the base wave-
form, and, as indicated in the diagram, these bring
Tr3 into conduction prematurely and trigger the
circuit. Thus, the operating frequency of the multi-
vibrator is “locked” to the frequency of the trigger
signal, and accurate frequency division is achieved.

In this particular circuit, the synchronising signal
is applied to one transistor (Tr3) only, and the output

T

General view of the completed instrument.

waveform has an uneven mark/space ratio: this is
of little importance in most applications, however,
and has the advantage of giving very stable operation.

The second frequency divider stage, Tr5-Tr6, on
the other hand, has the synchronisation signal applied
to both transistors. Here, the two transistors share
a common emitter resistor, R14, across which the
sync signal is applied. This sync signal is derived
from the output of the 10kc/s multivibrator, and is
differentiated by C6-R14 and discriminated by D1,
to give a final series of unidirectional pulses of short
duration, which synchronise the multivibrator in a
manner similar to that already outlined.

The main disadvantage of this method of opera-
tion, which is essential if a 1:1 mark/space output
waveform is required, is that the two time constants
of the astable circuit must be fairly closely matched
if stable operation is to be achieved. Satisfactory
operation can be achieved, however, by using fairly
close tolerance values of timing components and
taking reasonable care in initial setting up of the
division frequency. The prototype unit gives stable
operation even when the supply potential is reduced
from 9 to 3 volts.

The final stage of the circuit is the emitter follower
output transistor, Tr7, which uses variable resistor
VR3 as its emitter load. The input to Tr7 is selected
by Sla, and may be either 100kc/s from Tr2 emitter,
10ke/s from Tr4 collector, or 1kc/s from Tr6 col-

To To To B1 To To VR3
crystal chassis X +ve SK1
+ve line 1 (ground) (slider)
9 10 1" /12 13 14 15 1617 18 19 20 21 22 23 24 25|26 27 28 |29 30 31132] 33
peolisrs peoT e o a0 N oo efw

9

/
—=ve line

Holes marked A’

To S1a
drill 6BA clear (100kc/s)

To S1a
(10ke/s)

To Sla
common

To Sib

To Sla
(1ke/s)

Fig. 2b: Veroboard connections and layout of components.
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lector, and the final output signal is taken from VR3
slider and fed, via C9, to the output socket, SKI.
The built-in 9 volt battery supply is connected to
the circuit via SIb.

Construction

For ease of construction, the major part of the
electronic circuitry is wired up on a small piece of
Veroboard panel, thus retaining all of the advantages
of printed circuit construction, while involving none
of the complications of marking out, etching, etc.,
in printed circuit

which are normally involved

practice.

A
1‘/4 Holes marked |
A...dril 6BA

clear
3.7 4i
B...drill 7g dia.

i s ¥
. VR3
a Y

Position of chassis

g at rear ot front panel
$ pe ol 2 _.Ex_,..________.
A : e z A

I 4 Vz
| e 41/T—v..l 16|
- —_ -
T—
Bracket 2
- "
Bracket 1 Cut-out for 2%

crystal socket

\1#
Bracket 3

Start construction by cutting the Veroboard panel
to size, as shown in Fig. 2b, and then break the
copper strips, with the aid of a small drill or the
special cutting tool that is available, as indicated.
Now drill the two small mounting holes, to clear
6BA screws, where shown, and cut back the copper
around them to eliminate any danger of short-
circuits when the panel is finally secured in place on
the main chassis.

Now assemble the components and leads on the
plain side of the panel, as shown in Fig 2b, and
solder them in place. Note that all components are
mounted vertically on the panel, and the layout is
fairly cramped; insulated sleeving should be used
where there is any danger of short-circuits occurring.

Before attempting to secure VR and VR2 in place
on the panel, the width of their mounting legs should
be reduced, with the aid of a small file, so that they
fit easily in the small holes in the Veroboard panel.
Heat shunts should be used when soldering all
semiconductors in place.

When assembly is complete, double check all wir-
ing and ensure that no short-circuits are occurring
between the copper strips on the underside of the
panel. If satisfactory, the circuit should now be given
a functional check and adjusted to give the correct
output frequencies, as follows.

Temporarily wire VR3 and S1 to the unit, to con-
form to the circuit diagram, and connect the crystal
and the battery in place. Switch on, and check on
an oscilloscope that the 100kc/s signal is available
at Tr2 emitter. Now monitor the waveform at Tr3
base; it should be possible to clearly see the sync
pulses superimposed on the multivibrator waveform.
Carefully adjust VRI until ten sync pulses are
obtained for each complete cycle of the multi-
vibrator; the unit is now operating at 10kc/s.

Now monitor the voltage at Tr6 base, and adjust
VR2 until ten sync pulses are again obtained for
each complete cycle of the multivibrator; a 1:1
mark/space ratio should be obtained. Check that Tr3
is still operating correctly.

Fig. 3a (top left): Drilling and bending details of the “main’
chassis.
Fig. 3b (centre left): Details for making the front panel.

Fig. 3c (below): Bending and drilling details for the crystal
mounting and battery brackets.
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Having completed the initial
setting up, the rest of the unit can
now be made up. Cut the main
chassis, from light gauge aluminium,
as shown in Fig. 3a. Next, make
up the front panel, using a
medium gauge aluminium, as
shown in Fig. 3b. When ready
the front panel should be covered
with Fablon or a similar self-
adhesive decorative plastic material,

back and top

a material with a light wood-
grained finish was used on the
prototype.

Now make up the crystal holder
bracket and the two battery holder
brackets, as shown in Fig. 3c, and
assemble them, as indicated in the
inset, on the main chassis. Now
secure the front panel to the
chassis. Secure the Veroboard panel
to the chassis using two 6BA
screws passed through the mount-

Material for sides,base,

Y% thick hardboard

Back

ing holes that are provided, and

using two small rubber grommets
interposed between the panel and
the chassis to act as spacers’
insulators. Fix S1, VR3, and
Skl in place on the front panel, and complete the
wiring up of the unit. When ready, the operating
frequencies of the multivibrator sections of the unit
should again be checked, as already outlined, and,
if necessary, final adjustments should be made.

An attractive cabinet can be made up, with very
little skill, as shown in Fig. 4. The two side pieces, the
top, the base, and the rear panel should be cut from
4in. hardboard, using the dimensions shown, and the
four corner pieces should be cut from £ x Fin.
timber, and the unit should then be assembled as
indicated. The hardboard parts should be nailed or
screwed to the timber corner pieces, and care should
be taken to ensure that all nails and screws are sunk
flush with the outer surfaces of the cabinet. When
assembly is complete, remove any rough spots with
sandpaper, and then cover the entire cabinet with
Fablon or a similar material.

The unit is held in place in its cabinet by means of
four self-tapping screws passed through the holes at

The prototype with case removed.
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Fig. 4: Dimensions and details for making a suitable case.

the corners of the front panel and screwed into the
timber corner pieces of the cabinet. The unit can
be given a final attractive finish by marking the front
panel with pressure sensitive lettering, as indicated
in the photographs.

The unit is now complete and ready for use; it
should be noted, however, that fairly frequent checks
should be made on the accuracy of frequency divi-
sion of the multivibrator circuits throughout the life
of the instrument. |

Y components list

Resistors: all IW carbon  Capacitors: all sub-min.
10% except where Cl1 1uF15V
marked electrolytic
A e C2 270pF
G2 C3  75pF 5%

B REY C4 0-002uF

Rd Tka C5 0-002uF

i C6 500pF

o ga C7 0-05u4F 5%

Wy IR C8 0-05u4F 5%

R8 68kQ5% hi-stab C9 8uF15vV

R9 68k Q2 5% hi-stab electrolytic

R10 4-7kQ

R11 4-7kQ .

R12 27kQ5% hi-stab Semiconductors:

R13 27kQ5% hi-stab Tr1 NKT675

R14 330Q Tr2 NKT675

VR1 150kQsub-min Tr3 NKT675
skeleton preset Tr4 NKT675 or

VR2 150kQsub-min Tr5 NKT675 [ similar
skeleton preset Tr6 NKT675

VR3 5kQ panel mount- Tr7 NKT675
ting variable D1 0A200

Miscellaneous:
100ke/s crystal; socket to suit; switch—2 pole 4 way
break-before-make; co-ax socket; 9 volt battery—
PP7, DT7 etc.; wire; sleeving; Veroboard, rubber
grommets; nuts and bolts; aluminium, etc.
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Here
he
Monsters

tooth, decrepit as he may

appear on one of those morn-
ings after the gentlemen of the
Press have been regaled by some
self-seeking manufacturer, blood-
shot as those orbs may seem, he
can nevertheless hit a barn door
with a well-aimed clod when call-
ed upon to do so. ’

Which makes it all the more
annoying when a circuit has to be
scanned with the sort of scrutiny
your wife affords a post-party
handkerchief, to find, not smudges
of red, or any other colour, but
conventi