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THE PEAK OF EFFICIENCY!

? \‘% *ﬁtxx

ILLUSTRATED S
WIDELY USED BY INDUSTRY & Model 64. & Bit

25 WATTS PRICE 36
THE DISCERNING ENTHUSIAST FOR RADIO,
T.V. & PRINTED CIRCUIT WORK

FROM YOUR LOCAL DEALER

OR SEND DIRECT T0:- SHid Compant flatestieaa
ADCOLA PRODUCTS LTD, s Name -
ADCOLA HOUSE, g Address ;
GAUDEN ROAD, ; :
LONDON. S.W.4. : :

T

TELEPHONE 01-622-0291
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(S PICTORIA
¢ 2 SPECIAL ITEREst

.' N § TR0 COMMUNICATIONS

LQUten
15 500 580 Watia b = g 4

This year we celebrate our 36th
anniversary by bringingtoyouthisgreat

16 x 11in. format, simply packed with 1000's \ = %
of items from our vast stocks of EVERY- ‘w:(;w‘
THING for the Radio and Electronics Hobbyist,

Hi-Fi Enthusiast, Serviceman and Radio Ham.

Plus 100°s of Lasky’s exclusive STAR PRICE
Bargains.

All items are available by Mail Order or from any

of our branches.

F H E E Just send your name, address and 1/- FOR
POST ONLY, and inclusion on our regular
Mailing List.

Brenches High Fidelity Audio Centres
207 EDGWARE ROAD, LONDON, W.2 ~ Tel.: 01723 3271 42 TOTTENHAM CT. RD. LONDON, W.1  Tel: 01-580 2573

Open ali day Satu-day eély closing 1 p.m. Thursday

33 TOTTENHAM CT. RD, LONDON, W1 Tel.: 01-636 2605

Opzn all day. 9 ¢ m —6 gm Monday to Saturday N1 :
152/3 FLEET STREET, LONDON, EC4  Tel.. 01353 2833 et e rempl g A TS R i

Opzn all day Thirsday ealy closing 1 pm Saturday

ALL MAIL ORADERS AND CORRESPONDENCE TO: 3-15 CAVELL ST, TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

Open all day Thursday, early closing 1 p.m. Saturday
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PADGETTS
RADIO STORE

OLD TOWN HALL, LIVERSEDGE, YORKSHIRE.
Telephone: Cleckheaton 2866

Indicator Unit type 26

Size 12 x 9 x 9in. with outer case. Fitted with 24in. tube C.R.T. type
CV61C526,0Nine B7G valves. Clean condition, but not tested. 32/6,
p. & p. 10/-.

Lug:erag/)r and Secant Gear Unit. Delight for the model maker. 12/6,
p 6.

Silicon Rectifier 5001A, 800 P.1.V. No duds. 2/6, post paid. 24/- per
dozen, post paid.

Jap Ear Piece. Magnetic 8 ohm. Small and large plug. 1/11, post paid.
Reclaimed TV tubes with six months guarantee. 17in. type AW43/48,
AW43/80, 40/-; MW43/69, 30/-. 14in. types, 17/-. All tubes, 12/-
carriage.

Speakers removed from TV sets. All PM and 3 ohms. 8in. round and
8 x 5in., 6/6, p. & p.

6in. round 3-p &p 31- 6 for 24/-, post paid.

6 x 4in., 3/-, p. & p. 3/-' 6 for 24/-, post paid. 7 x 4in., 5/-, p. & p. 3/-;
6 for 34/-, post paid. 5in. round 3/- p. & P. 3/-, 6 for 24/-, post paid.
Slot Speakers, 8 x 2}in., 5/-, p (/) ; 6 for 30/- post paid.

Untested 12-channel 14m TV sets, (! , carriage 15/-. Passenger train,
double rate. Untested Pye, KB, RDG, Ekco 17in. TV sets. Bush 17in.
TV sets, 50/~ each, carriage 15/-, Passenger train double rate.

VALVE LIST
Ex. Equipment. 3 months’ guarantee

Single Valves Post 7d., over 3 Valves p. & p. paid. 10F1, EF80, EBY1,

ECL80, EF50, PY82, PZ30 20P3. All at 10/- per dozen post paid.
ARPI12 1/6 | EF91 9d. | PL81 4/— U329 5/~ | 185BT 8/6
EB91 9d. |EY5] 2/6 | PY33 5/-| U251 5/~ | 20D1 3/
EF85 3/-|EY86 5/-|PY81 1/6|6B8 1/8 | 20P1 5/
EBF80 3/-| PCC84 2/-|PY82 1/6|6BW7 2/6|20P3 2/6
ECC81 3/-| PCF80 2/-|PZ30 5/ |6K7 1/9 | 30PL1 5/
ECC82 Z/' PCL82 4/- |Ulol 5/~ |6Us  5/-|30P12 5/-
ECL80 1/6 PCL83 5/-| U281 5/-|16V6 1/9 | 30F5 2/6
EF50 1/-|PL36 5/-| U282 5/-]6P28 5/- | 30FL1 5/-
EF80 1/6 | PL38  6/-| U3 5/- | 10P13  2/6 | 6/30L2 5/—

17in.—£11.10.0
19in. SLIMLINE
SOBELL—24 Gns.

FREE ILLUSTRATED
LIST OF TELEVISIONS
177—19"—21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
- G A S W W WD e .
TWO-YEAR GUARANTEED
TUBES 100% REGUNNED
14in.—69/6 17in.—89/6
21in. and ALL SLIMLINE TUBES 99/6
EXCHANGE BOWLS. Carr. 10/6
Ex MAINTENANCE TESTED TUBES
17in.—35/-. Carr. 5/- (not slimline)

COCKTAIL/STEREOGRAM CABINET £25

Polished walnut veneer with eiegant
glass fronted cocktail compartment,
padded. Poslition for two 10in. ellip-
tlcal speakers. Record storage
space. Helght 35%in., width 52%in.,
depth 14§in. Legs 1 gn. extra.
M I W I N B
Speakers 6/6: 2" —75Q. 2;"—35Q.
P.& P.2/6. Acos Mics. 35/- Stand-
i ard: Stick Mic. 2gns. P. & P. 3/6.
Asstd. Condensers: 10/- for 50.
P. & P. 7/6. Asstd. Resistors: 10/«
for50. P. & P. 4/6.Asstd. Controls:
10/- for 25. P. & P. 7/6. Transistors:
Mutlard matched output kit 9/-
0OC81D—2 OC81's. P. & P. FREE.
Ferrite Rods 3/6: 67, 8" x §” complete with LW/MW Coils. P, & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 93 x63"x3{"
P. & P.4/6. Similar cases in plastic 7/6.

TRANSISTOR RECORD PLAYER CABINETS 19/6. Dim. 117 x 14" x 5{".
P.&P.7/6.

SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.

STRIP LIGHT TUBES 3/9 each. 11”7 (284 mm.) 230/240 volts, 30 watts. Ideal
for cocktail cabinets, illuminating pictures, diffused lighting etc. 6 for £1.
P.&P. free.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3

HOME RADIO (Mitcham) LTD., Dept. PW, 187 London Road, Mitcham, Surrey, CR4 2YQ Phone : 01-648 3282

THE ELECTRONIG COMPONENTS GATALOGUE

AT SETS THE STANDARD

Ot course no catalogue is ever really
finalised. As soon as we have one
edition off the press, our researchers get
busy finding out what is the latest in the
world of Radio and Electronics—ready
for the next printing.

'Used and
acclaimed by :-

SCIENTISTS
ENGINEERS
TECHNICIANS
TEACHERS &

STUDENTS

This edition of the Home Radio Cata-
logue is the resuit of eleven years of
careful selecting, compiling and indexing.
It is the most comprehensive we have
ever produced—it has 300 pages, over
8,000 items and over 1,500 illustra-
tions. With each catalogue we supply
a Book Mark giving Electronic Abbre-
viations, an Order Form, an addressed
envelope, and 6 Vouchers each worth
1/— when used as directed. All this for
only 8/6 plus 3/6 post, packing and
insurance. Send the coupon today, with
your cheque or P.O. for 12/-.

—— e e -y

Please write Name & Address in block capitals
NAME
ADDRESS .

- . e o -

Home Radio (Mitcham) Ltd., Dept PW, 187 London Road,
Mitcham, CR42YQ

i
|
I
I
|
|
I
L
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RADIO ENGINEERING

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

Telecommunications— Sound
Recording — Automation —
Practical Radio — Radio
Amateurs’ Exam.

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. Electrical Eng.
Insiallations Draughts-
manship — IHluminating Eng.
— Refrigeration Elemn.
Electrical Science — Electri-
cal Supply — Mining Elec.
Englneering.

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

B.Sc. (Eng.),
A.M.ILP.E., AM.LM.I,

OF EDUCATION, ETC.

FRE

Which qualification would
A.M.S.E.,

A.R.I.LB.A.,
M.R.S.H., A.M.LE.D., AM..LMun.E., CITY & GUILDS, GEN. CERT.

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

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

AUTOMOBILE ENG.
Advanced Automobile Eng.
Gen. Automobile Eng. —
Automobile Maintenance
Repair — Automohile 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.

increase your earning power?

C.Eng., AM.LER.E,
AlO.B., P.M.G.

British Institute of Engineering Technology

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

THE B.L.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

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

% HOW to benefit from our free Advisory and
Appointment 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
EQUIPMENT

Basic Practical and Theore-
tic Course for beginners in
Radio, T.V., Electronics, Etc
AM.LE.R.E.City & Guilds
Radio Amateurs' Exam.
R.T.E.B. Certificate

INCLUDING
TOOLS

The specialist Elec-
tronics  Division of
B.LET.

NOW offers you a
real laborafory train-

P.M.G. Certificate
Practical Radio
Radlio & TelevisionBervicing
Practical Electronics
‘Electronics Engineering
Automation

ing at home with
practical equipment.
Ask for details.

B.LET.

You are bound to benefit from 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' | s

wwWwW americanradiohistorv com

NGINEERING OPPORTUNITIES

1

1 TOB.IE.T., 453A, ALDERMASTON COURT

: ALDERMASTON, BERKSHIRE.

|

: exam., or career).

Jim e rezeizan o ozelm

rTee, | NAME ... ... ... ... ..

ARICS. |

{ ADDRESS ...............

|

|

i

L §

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of “Engineering Opportunities” ?

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?

Pilease send me a FREE copy of "ENGINEERING
OPPORTUNITIES.” I am interested in (state subject,

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

- S SR R NN e S
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Here's a Selection of Models from the
FREE HEATHKIT CATALOGUE

AVAILABLE AS EASY TO BUILD KITS OR READY-TO-USE MODELS

Top Value in a 30 Watt FM Stereo
Receiver, AR-14

@ 31 transistor, 10 diode circuit for cool, instant operation with the
transparent, natural sound only transistors can deliver @ 11dB, 15
to 50,000 Hz at 10 watts per channel continuous (20 watts total).
15 watts per channel IHF music power (30 watts total) @ Wide-
band AM/FM stereo tuner plus two preamplifiers and two power
amplifiers. @ Front panel stereo headphone jack. @ Compact—just
Kit K/AR-14 Ready to use A/AR-14 337 H x 151" W x 127 D. @ Custom install it in wall, your own
cabinet, or use as a free standing unit. @ Build it in 20 hours.

P.P. P.P.
£5400 13/6 £76117 13/6 Kit K/AR-14 (less cab.) .. kit £54.0.0. P.P. 13/6
Cabinet £4.10.0. extra A/AR-14 (less cab.) o .. £76.11.7. P.P.13/6
Cabinet extra: Teak or Walnut finish £4.10.0

0,0 ¢ ©

e Ll e

Unbeatable Value in a 14 Watt FM
Stereo Receiver, AR-17

@ 28 transistor, 7 diode circuit for natural transparent sound,
instant operation, long trouble-free life. @ 14 watts music power,
10 watts RMS from 25-35,000 Hz at +-1dB. @ Automatic stereo
indicator light. @ Adjustable phase control for maximum separation.
@® Complete front panel controls. @ Flywheel tuning. @ All critical
Kit K/AR-17 Ready to use A/AR-17 circuits including FM ““front-end” factory assembled and aligned.
@ Circuit board assembly. @ Compact 103" D x 3” H x 12”7 W.

£3 9 . 0 L 0 1P67é E 6 0 . 4 _1 0 1%76 @ Front panel stereo headphone jack.
Cabinet £3.10.0. extra Kit K/AR-17 (less cab.) ” kit £39.0.0. P.P. 10/6
A/AR-17 (less cab.) . .. £60.4.10.P.P.10/6
Cabinet extra: Teak or Walnut finish £3.10.0

A Quality Table Radio FM Mono
Receiver, AR-27

@ 13 transistor, 6 diode circuit for high-fidelity sound reproduction,
long life, low heat, freedom from hum, and service-free operation.
@ 7 watts music power. @ -+=1dB, 25 to 60,000 Hz at 5 watts.
® Input connectors for phonograph and auxiliary signals. @ Com-

o%

Kit K/AR-27 Ready to use A/AR-27 plete front panel controls. @ Flywheel tuning. @ Preassembled and
P.P P.P. prealigned FM tuner, alt other critical parts factory aligned. @ Easy,
£2 2 . 1 0 . 0 10/6 £3 2 . 1 3 . 6 10/6 circuit board assembly. @ Compact bookshelf size. @ 3-way

installation . . . wall, free standing or in a suitable cabinet. @ 117 v.

inet £3.10:
Sebipegt i te A.C. or 2107240 v. A.C., 50 Hz operation.

g*E‘ETOHﬁ(ElTAL%%%UTY Kit K/AR-27 (less cab.) .. kit £22.10.0. P.P.10/6
SPEAKER SYSTEM A/AR-27 (less cab.) i .. £32.13.6.P.P.10/6
TO GET THE BEST Cabinet extra: Teak or Walnut finish £3.10.0

FROM YOUR AUDIO

SET-UP.

See how easy it is to build
any Heathkit model. Purchase
a manual only. British man-
uals 10/- each. American
manuals £1 each incl. P.P.
Price of manual deductible
from kit if you buy later.

BERKELEY LOUDSPEAKER SYSTEM

Use two for stereo. Best performance from a slim-line cabinet. Uses less
than 1 sq. ft. of floor space. Available in Teak or Wainut finish.

Ready to use

£21.4.0 1P:§7é £24.0.0 1P:§7é

Showrooms: LONDON, Tottenham Ct. Rd. BIRMINGHAM, St. Martins Hse. GLOUCESTER, Bristol Rd.

812
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There's Something for Everyone in the
HEATHKIT Electronic Range . . .

STEREO TAPE RECORDER, STR-1

A complete stereo system including speakers
in one compact Transportable. Versatile re-
cording facilities. Powerful output, 4 watts
rms per channel.

Kit K/STR-1 £58.0.0 P.P. 10/6

STEREQ AMPLIFIER, TSA-12

Fully transistorised. Fantastic performance at
lowest cost. Many 2xceptional features.

Kit K/TSA-12 £32.16.¢ P.P. 10/6

Cabinet £3.16.0 extra

PORTABLE VOM. IM-17

The latest solid-state circuit, plus rugged poly-
propylene case. For homeowners, hobbyists,
service.

Kit K/IM-17 £13.12.0 P.P. 6/—

RF SIGNAL GENERATOR. RF-1U

100kHz to 200MHz in six bands. The
specification is outstanding for price. A de-
pendable service instrument.

Kit K/RF-1U £13.18.0 P.P. 6/—

VALVE VOLTMETER,

V-7A

Papular size, 7 AC, DC, ohms
range. Popular price.

Kit K/v-74

£14.16.0 P.P. 4/6

HIGH PERFORMANCE CAR RADIO CR-1

Latest transistor circuit gives powerful output,
4 watts. For 12v pos or 12v neg earth systems.
Kit K/CR-1 (incl. speaker)

£14.12.0 P.P. 4/6

STEREO RECORD PLAYER, SRP-1

A complete stereo system including speakers
in one compact portable. Plays mono or
stereo records. Cool, crisp, bold sound.

Kit K/SRP-1 £28.6.0 P.P. 10/6

4 BAND RECEIVER, GR-64

Offers you the exciting world of shortwave at
low-cost. Modern styling.

Kit K/GR-64 £22.8.0 P.P. 9/-

UXR-1

UXR-2

TRANSISTOR PORTABLES

UXR-1. The popular choice. Many de-luxe
features.

Kit K/UXR-1 teather £13.8.0 P.P. 4/6
Kit K/UXR-1 colour case £12.8.0 P.P. 4/6

Send for the
FREE
Catalogue
and see for
yourself,

Today!

UXR-2. For clean, bold sound. Rugged
leather case in black or brown.

Kit K/UXR-2 £15.10.0 P.P. 6/-

| To

I DAYSTROM LTD., Dept. PW-3. GLOUCESTER, GL2-6EE.

I Piease send me FREE CATALOGUE [ tick

: NAME R . I .
| ADDRESS

|

|

L

| P e |
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BOOKS BY 6. A. BRIGGS

A QUARTER OF A MILLION COPIES SOLD SINCE 1948

AERIAL HANDBOOK (second edition)

176 pages, 144 illustrations.

Price (semi-stiff cover) 15/- (16/6 post free).
Cloth bound 22/6 (24/- post free). =

R\

CABINET HANDBOOK

112 pages, 90 illustrations.
Price 7/6 (8/6 post free). Semi-stiff cover.

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers
and leaders in Audio. Cloth bound.

Price 25/- (27/- post free).

MUSICAL INSTRUMENTS AND AUDIO
240 pages, 212 Hlustrations. Cloth bound.
Price 32/6 (34/6 post free).

LOUDSPEAKERS

Fifth edition-—336 pages, 230 illustrations.
Cloth bound.

Price 25/- (27/— post free).

BI-PRE-PAK LTD

£22-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0702) 46344

Transiators Price

SPECIAL OFFER

ACLO7 . ;.
Stock Clearance of Manufacturers Acige’
Rejects. Limited Number AF117...

ACl76

UHF/VHF Tuner Units. Consisting of:
2 AF186 Transistors, Tuning Conden-
sers, Coils and Comps etc.:
Price 5/— each
Post and Packing U.K. 2/6.

BRAND NEW PRE-PAKS

No. Price
Bl 50 Unmarked Trans. Untested R {12
B2 4 86lar Cells inc. Book of Instructions .. .. . 10/~
B8 17 Red 8pot AF Transistors ... blsmbd 10/-
B6A 17 White 8pot RF Transistors .. .. .. coel 10f-
B® 1 ORPI12 Light SensitiveCell .. ............ 8/~
B53 25 8ilicon Transistors 400 M/c 10/~
B54 40 8ilicon Transistors NPN Tof New, tested 10/—
B85 40 8ilicon Transistors NPN Tol8 but 10/—
B58 40 Bilicon Transistors NPN/PNP

unmarked 10/—
B61 25 BBY26/7 Transistors new. untested . 0/-
B62 25 B8Y95a Transistors new, untested ...
B64 25 BFY50/1/2 Transistors new, untested .
B65 25 BC107/8/9 Transistors new. untested .
B66 150 Germ. Min. Diodes, untested. . ...

C2  1Unijunction Tranaistor 2N2160 ... 2N1302 0r 3. .. .. 4/-
A3 25 Mixed Marked and Tested Transistors 2N1304 or 5. .. .. O/—
A21 B Power Tranaistors, one AD149, one OC26 and 2N1306 or 7..... 8/~

three more . 20/~ | 2N1308or 9..... 8/~

% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE %

A to Z in AUDIO
224 pages, 160 illustrations. Cloth bound. p
Price 16/6 (17/- post free). LD

MORE ABOUT LOUDSPEAKERS

136 pages, 112 illustrations.
Price 8/6 (9/6 post free). Semi-stiff cover.

PIANOS, PIANISTS AND SONICS
190 pages, 102 illustrations. Cloth bound.
Price 18/6 (20/- post free).

AUDIO AND ACOUSTICS

168 pages, 140 illustrations.
Price 12/6 (13/6 post free). Semi-stiff cover.

ABOUT YOUR HEARING

132 pages, 112 illustrations.

Price (semi-stiff cover) 15/6 (16/6 post free).
Cloth bound 22/6 (24/- post free).

:I I| i
-

Dear Sir:

‘Would you please forward me a list of your books and leafiets
presently available. | have had several of your books but friends
have failed to return them over the years. | think your books are the
finest works on high fidelity available and | would like to add them
to my library again.

Thank you very much, VERNON T. RANDLE, Dallas, Texas.
Extract of letter from Mr. Wendell C. Ward of Texas, U.S.A.
September 1968.

I have recently read through Mr. Briggs's book “A to Z in Audio”” and
found it most interesting. 1t's refreshing to find a man who can write
about what could be a dry subject with enthusiasm and humor.”
@® PLEASE SEND BOOK ORDERS

DIRECT TO OUR ILKLEY BRANCH—

BWS 13 WELLS ROAD, ILKLEY, YORKS.

Leaflets giving a general outline of the above books are also
available post free from the above address.

May. 1968

Sold by Radio Dealers and Book Shops. Published by
RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS.

Telephone: Bradford 612552

814

Send for our FREE lists and catalogue of all our products. Check your own

equivalent with our free substitution chart.

Matched Set. NPN/
PNP AD161-AD162 = PR.
COmp pair  Pak

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10/-.
CASH WITH ORDER PLEASE, add 1/- post and packing.
OVERBEAB ADD EXTRA FOR AIRMAIL

Complementary Set.
NPN/PNP _Germ.
trans., Pak F.3

ENGINEERS TEST EQUIPMENT
AND ACCESSORIES

MULTIMETERS
Complete range of high precision instruments.

TRANSISTOR CHECKERS
For use with PNP, NPN Transistors
RF Resistors, Diodes, Rectifiers.

IF and

RESISTOR SUBSTITUTION BOX
CAPACITANCE SUBSTITUTION BOX
ADJUSTABLE AC DC CONVERTER
TEST LEAD KITS, etc.
We also stock large range of Microphones,
Audio Units, Recording Tapes, Intercoms,

Telephone Amplifiers, Car Radios, TV
Spares etc.

Send S.A.E. for illustrated brochures and price list.

D. WEBB

WHOLESALERS
61-63 Clifton Street, Hull,
Telephone 36016

E. Yorkshire

www americanradiohistorvy com
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THE CLASSIC

Controls: Selector switch Tape apee!l
equalisation switeh (3% and 7} i.p.s.).
Volume. Treble. Bass. 2  position
scratch filter and 2 position rumble
filter.

Specification: Sensitlvities for 10 watt output
at 1KHz. Tape head: 3mV (at 3} i.p.s.).

Mag. P.U.: 2mV. Cer. P.U.: 80mV. Radio: 100mY.
Awz.: 100mV. Tape/Hec. outpui: 100mV. Equalisation for each input
is correct to within + 2dB (R.1.A.A.) from 20Hz to 20KHz. Tore

control range: Bass - 13dB at 60 Hz. Treble + 14dB at 15KHz. Tolal distortion: (for
10 watt output) < 1-:6%. Signel noise: <<—60dB. A.C. maing 200-250v.

8ize 124in. long, 4}in. deep, 2¢in. high. Teak finished case. Price 8 gns. +7/6p. & p.

THE DORSET (600mW output)

7-transistor fully tunable M.W.-L.W. superhet portable
-with baby alarm facility. Set of parts. The latest

modulised and pre-alignment techniques nakes this

simple to build. Sizes: 12 x 8 x 3in.

MAINS POWER PACK KIT: 9/6 extra.

PRICE £5.5.0 plus 7/6 p. & p. Circuit 2/6 FREE WITH PARTS.

THE ELEGANT SEVEN MK. Hl (350mW output)
7-transistor fully tunable M.W.-L.\WW. poitable. Set
of parta. Cx lete with all ts, includ ready
etched and drllled printed circuit hoard—back printed

for foolproof construction.
MAINS POWER PACK KIT: 9/8 extra.

Price £4.9.6 plus 7/6 . & p.
Circuit 2/6 FREE WITH PARTS.

X101 10W SOLID-STATE HI-FI AMP WITH INTEGRAL PRE-AMP

Specifications: RS Power Ouiput (into 3 ohms speaker):
10 watts. Senaitivity 1for rated ouput): ImV into 3K ohins (0-33
microamp). Tolal Distortion at 1KHz. at § watta 0-35°%,, at rated
output 1:59%,. Frequency fesponse: Minus 3dB points 20Hz
and 40K lz. Speaker - 3 4 ohma (3—15 chms may be used). Supply
voltage: 24V d.c. at 800mA (6-24V may be used).

Control assembly: inciuding resistors and capacitors.

1. Volne: PRICE 5/-.

2. Treble: PRICE 5/-.

3. Comprehensive baas and treble: I'RICE 10/-,

The above 3 ilems can be purchased for use with the X101
Pawer Supplies for the X101

P101 M (for mona) 35/- plus 4/6 p. & 1.

Price 49/6

plus 2/ p. & D.

P101 8 (for stereo) 42/6 plus 4/6 p. & p.

THE RELIANT 10w SOLID-STATE HIGH QUALITY AMPLIFIER

SPECIFICATIONS
Output-—10 watts Output lmpedance—3 to 4 ohins
Inputs—1. -xtal mic 10mV Tone Controls — Treble control range + 12dB at 10KH2
2. -gramjraiio 250mVv Bass contrel range 13dB at 100H2
Frequency Response—(with tone controls central) Minus 3B points are 20H2 and 40K H2.
Signal to Noise Ratio—better than —60dB. Transistors—4 silicon Planar type and 3
Germanium type. Mains input— —220 —250V. A.C. 8ize of chassis—10" x a3 2%
A.C. Mains, 200-250V . For use with Bt:l. or L.P, records, musical instruments, all makes of
pick-ups and inikes. Separate bass and treble lift contral. Two inputs with control ior gram.
and mike. Built and tested . 8° - 57 speaker to suit price 14/8 plus 1/6 P. & P. Crystai mike
to snit 12/6 plus 1/6 . & P, PRICE £5.5.0 plus 5/- P. & P,

THE VISCOUNT

Integrated High Fidelity Transistor Stereo Amplifier
SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers (20 watts
monoral). (nput: 6 position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U .,
Tuner. Tape and Tape Rec. Bensitivities: All inputs 100mV into 1-8M ohm. Frequency
response: 40Hz-20K Hz +2db. Tene controls: {Baxandall type), separate bass and treble
coutrols. Treble 13db Jift and cut at 15K Hz. Bass 15db lift and 25db cut at 60Hz. Volume
controls : Beparite for each charnel. AC Mains input: 200-240+v. 50-60Hz. 8ize 124 x 6 x 2}in.
in teak-finished case. Built and tested

PRICE 134 Gns. Postage & Packing 7/6 extra.

Goods not despatched outside U.K. Terms C.W.0. All enquiries Stamped Addressed Envelope

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

All orders by post to our Acton address

323 Edgware Road, London, W.2.

Personal callers only at our Edgware address

POCKET MULTI-METER

Size 3 x 2§ x 1{in. Meter size 2§ x 1]in. Bensitivity 1000
Q.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-1000
D.C. current 0-150mA. Resistance 0-100k(. Complete
with test prods, battery and fuil instructions, 42/6. P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electric
Soldering Iton value 15/- to every purchaser of the Pocket
Multi-Meter.

THREE-IN-ONE HI-FI
10 WATT SPEAKER

A complete Loud 8peaker aystem on one
frame, bining three {]
magnet speakers with a low loss cross
over network. Peak handling power
10 watts. Impedance 15 ohms. Flux
density 11,000 gausa. Resonance 40-
60 ¢/s. Frequency range 50c/s to 20ke/s.
8ize 13} x 8!/ 4 x 44 inches. By famoua
manufacturer. List Price £7. Our price
69/6 plus 5/- P. & P.

Bimilar 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,
23" x §” x §” Speaker. Output impedance 12 ohms frequency response
3dB points 90 ¢/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 77 x 4}” x 13”. Frequency response 100 c/s—10 Kc/s
Semi conductors, two OC 75’s two AC 128’s and two stabilizers AA129.
Tone and volume controls on tlying leads. £2.10.0 plus P. & P. 3/6.
Suitable 8” x 5” 10,000 line high flux speaker, 18/6 plus 2/- P. & P.

CYLDON
U.H.F. TUNER

Complete with PC88 and PC86
Valves. Full variable tuning.
New and unused. Size 43 X 5§ %
ijin. Compjete with circuits
diagram. 35/_ p. & p. 3/6

FIRST QUALITY P.V.C. TAP
53" Std. H50ft..... 9/~ 5 L.I. 850it.....10/6
7" Std. 1200ft. 3" TP 600it.. ...
37 L.P. 240t 57 T.P. 1800ft... ..
537 L.P. 1200(t. 53" T.P. 2400ft.
77 L.P. 1800ft.. ... 77 T.P. 3600ft.
53” D.P. 1800ft... . .18/6 4° T.P. 900ft

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

‘R & TV

rmoyaetia penssey ot

50 WATT AMPLIFIER A.C. MAINS 200-250V
An extremely reliable general purpose valve
amplifier—with $ix electronically mixed
inputs. Suitable for use with: mics, guitars,
gram, tuner, organs, etc. Separate bass and
treble controls.

Price 27 gns. Plus 20/- p. & p.

RECORD PLAYER SNIP AC. MAle/zaov

The “Princess’” 4-speed automatic record changer
and player engineered with the utmost preeision for
beauty. long life, and trouble free service. Will take
up to ten records which may be mixed 7% to 107 or
12", Patent stylus brush cleans stylus after each
playing and at shut ofl, the pick-up locks hself into
its recess, a most useful feature with portahle equip-
ment—other features include pick-up height adjust-
ment and stylus pressure adjustment . This truly is a
fine instrument which you can purchase this month -—————
at only £5.18.6 complete with cartridge and ready to play. Post and insurance 7/6 extra.

CAR TRANSISTOR IGNITION SYSTEM

(by famous manufacturer)

For 6 volt or 12 volt positive earth systems. Comprising
special high voltage working hermetically sealed silicon
transistor mounted in finned heat-sink, high output
ignition coil, ballast resistor and hardwear (screws,
washers etc.).

PRICE £4.19.6. (post and packing 5/- extra).

MOTEK

3 Speed 2 track Tape Deck complete
with heads, takes 7in. spool.

Incorporating 3 motors.

A.C. mains, 240 volts, listed at
£21.0.0.

Our Price £9.19.6, plus 10/~ P. & P.
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AERIAL WIRE: Colls of 25 yda. solid core 2/8,
1/~-P. & P.

BATTERY ELIMINATORS for Transistor SBupplies.
9v., Tiv., 6v. 29/8, plus 2/6 P. & P.

CONDENSERS. Large range available from 8d. each.
COAX SOCEETS. Flush 8d. plus 6d. P. & P.
CARTRIDGES. Acos, BSR, Bonatone.

EAR PIECES. 2-5{/m or 3-54/m Mag. 2/6 pius
1/~ P. & P. 2-5/m or 3-5|u/m Crystal. 5/6 plus
1/~-P. & P,

HIGH IMPEDANCE HORNS. 1} to 4} volt, ideal
for alarms. 8/6 plus 1/~ P. & P.

LOUDSPEAKERS. Large range from 2in. 8 ohm
7/8 plus 1/- P. & P.

TRANSISTORS. Full range, {.e. 0C44, 0C45, OC71,
0C82, 2/8; OC35 9/—; Fet. MPF103, 9/6.

TRANSFORMERS. 12-volt battery charger £1.2.8.
250-0-250 volt 60mA, 18/9; 0-260 with -3 volt,
19/8, plus 3/6 P. & P.

RELAYS. 12 voit, suitable for car alarm, £1/-, plus
1/8 P. & P.

Send 8.A.E. for Free Price List.

Many other items, please send stamp for free price
liat..

THWELL ELECTRIC
SU’PPLIES (@lasgow) LTD.

54 EGLINTON STREET,
GLASGOW, C.5. Tel. 041 80Uth 2904

Member of the Lander Group

/ IT'S A MUST
OUR
CATALOGUE

/E!IJE!
JOIN THE
//“’]i\ THOUSANDS

OF SATISFIED CUSTOMERS
SEND NOW FOR

OUR NEW 1968/69
illustrated catalogue
NOW AVAILABLE

(send 2/- in stamps for your copy)

Catalogue contains prices and
details of Amplifiers — Hi-Fi
Tuners — Loudspeakers —
Pick-ups — Playing Decks —
Microphones — Test Meters
— Hand Tools — Valves —
Soldering Irons — Tape Re-
cording Accessories, etc.

ALPHA RADIOSUPPLY CO|

103 Leeds Terrace, Leeds 7. Tel: 25187

16 UNITS 7

all types of
TRANSISTOR eallmwﬂr

The Ideal, economical and safe way of running Tran-
sistor Radlos, Record Players, Tape Recorders, Ampli-
fiers etc. from A.C. Mains. All unlts are completely
Isolated from mains by double wound transformer
ensuring 100% safety.

PLUS-3
MAINS UNIT

Provldes three separate
switched output voltages
6v., 73v. and 9v. DC, At-
tractive case with indica-
tor light, mains lead - <o FS

output socket, plug and lead.

Size 47 x 3§ x 2 In. 57/6 P.&P.2/6
(Extra lead with DIN plug for Cassette Recorders 7/6)

POWER PLUS
MAINS UNIT

for Cassette Tape Recor~
ders using 73v. Complete
with DIN plug for recorder
powersocket. Can also be
supplled for a 6-volt out-
put complete with sult-
able plug. (Please state

45 make, model and voltage
/' P. & P.2/6 required.)

MAINS UNIT for FI-CORD 202A
TAPE RECORDER P.&P.5/-

MAJOR POWER PLUS

MAINS UNITS
Forsingleoutputs, 9v,6v,39/6. P. & P.2/6.
For two separate outputs, 9v -+ Ov,
6y | 6v.42/6. P. & P.2/6.

(Please state outputs required). m
R.C.S. PRODUCTS (RADIO) LTD.

(Dept. P.W.), 31 Oliver Road. London, E.17

MAINS

CONSERUGHION}

After working on radio it’s the next logical step. You'll
find all you want to know to get cracking in our
companion magazine, PRACTICAL TELEVISION. It's
packed with know-how an this fascinating subject . . .
expert guidance on set and equipment construction,
repair, maintenance, detailzd analyses of latest TV

the lot. Why not follow through
now ? Ask your newsagent for a copy today.

developments . . .

Practical

TELEVISION

MONTHLY 2/6

TELEVISION

FEBRUARY 1969

1

T b BT 0
& ‘

&

ALSO INSIOE | POWER SLIBPLY
TERTING
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EXCLUSIVE PURCHASE

Sve-
P
&

£

PORTABLE
AMPLIFIER
UNIT 4

A luxury unit at
8 bargain price. Only 35/~. P. & P. 4/6. E

Designed as a Telephoue Amplifier but can be used in
many different ways—a booster amplitler for transistor
radios, a baby alarm, Intercom, paging system etc., ete.
High gain four transistor amplifier unit housed in attrac-
tive leathercloth covered wooden cabinet with upward
tacing 3in. high flux P.M ., speaker covered by neat plastic
grille. Fitted 3-5mumn jack socket and volume/onjoff
control. 8ize 7 x 4% x Sin. high. Operates on standard
PP6 or VT6 battery. lied with h
pick-up induction cofl fitted suction pad, lead and 3-5mm

jack plug.
35/- P. & P.4/6.

OUR SPECIAL PRICE . ..

Or as above with 3-5mm plug and DLR5 unit for use as
sensitive microphone for baby alarms, cominunication
systems etc. WIl operate over distances of up to 200ft. or
more when connected with twin flex or bell wire.

price 80/- r. ep. 48
(Batteries and flex not included.)

TRANSISTOR STEREO 8 + 8 MK Il

Now using Siticon Transistors in first five atages on each
channel resulting in even lower noise level with improved
sensitivity. A really firet-class Hi-Fi Stereo Amplifier Kit.
Uses 14 transistors giving 8 watts push pull output per
channel (16W. mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Buitable for use with
Ceramic or Crystal cartridges. OQutput stage for any
speakers from 3 to 15 ohms. Compact design, all parts
supplicd including drilled metal work. Cir-Kit board,
attractive front panel, knobs. wire, solder, nuts, holta—
no extras to buy. Simple step by step instruetions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response + 3dB. 20-20,000 /8.
Bass boost approx. to -+ 12dB. Treble cut approx. to
—16dB. Negative feedback 184B over main amp.
Power reguirements 25V at -6 amp.

PRICES: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3.0.0; CABINET £3.0.0. All Post Free.

Circuit diagran.. construction details and parts list {free
with kit) 1/8. (3.A.E.).

SPECIAL PURCHASE!

€N E.M.I. 4-SPEED PLAYER

A Heavy 8iin. metal turntable.
Low tlutter performance 200/
250 v. shaded motor (90 v.
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP/78. LIMITED
NUMBER ONLY 83/.. P. &
P. 6/6.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
E.M.I. MODEL 999 8ingle Player with unit

BRAND NEW 3 OHM LOUDSPEAKERS
5in.14/-;8}in.18/8; 8in.27/-; 7 x 4in.18/6; 10 x 6in. 27/6.
E.M.I. 8 x 5in. with high flux magnet 21/-. E.M.I. 13} x
8in. with high flux ceramic magnet 42/- (15 ohm 45/-).
E.M.I. 13 x 8in. with two inbuilt tweeters and crossover
network . 3 or 15 chms 4 gns. P. & P. 5in. 2/-, 8} & 8in.2/6,
10 & 12in. 3/6 per apeaker.

BRAND NEW. 12in. 15w, H/D Bpeakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0.
P. & P. 5/-. Guitar models: 25w. £6.0.0 35w. £8.0.0.
E.M.I. 3}in. HEAVY DUTY TWEETERS. Powerfui cera-
mic magnet. Available in 3 or 8 ohms 15/- each; 15 ohins
18/8 each. P. & P. 2/6.
12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts peak
handling. 3 or 15 ohm, 35/-. P. & P. 3/6.

35 OHM SPEAKERS
3}in. 12/8; 7 x 4in. 21/-. P. & P. 2/- per speaker.

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide. Usually 35/- yd., our price 13/8
vd.length. P. & P. 2/6 (min. 1 yd.).8.A.E. for samples.

LATEST COLLARO MAGNAVOX 363 STEREO TAPE
DECK. Three speeds 4 track, takes up to 7in. spools.
£16.10.0. Carr. 10/-.

QUALITY PORTABLE TAPE RECORDER CASE.
Brand new. Beautifuilly made. Only 48/6. P. & P. 8/6.
Dual Purpose Bulk Tape Eraser and Tape Head Demagnet-
iser 85/-. P. & P. 3/-.

ACOS CRYSTAL MIKES. High imp. for desk or hand
use. High sensitivity. 18/8. P. & P. 1/6.

ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE 21/-.P. & P. 1/8.

NEW B8.T.C. TYPE 25 MINIATURE RELAYS—
12 wolt. 4 s&/p, c/o contacts. 1 amp rating. Coil
resistance 185 ohms. Bize approx. §x1}x1}in. high.
10/- each. P. & P. 1/8.

Also some similar to above Lnt coil resistance 5,800
ohms 48 volt operation. 8/- each. P. & P. 1/6.

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. Buitable for nominal 470 kc/s
1.¥. Bize approx. 2x1x1}in. Only 8/8. P. & P. 2/6.

piok-up arm and mono ¢artridge ... ..
B.8.R. UA2S with latest mono oompatible cart.. .
All plus Carriage and Paoking 8/6.
LATEST GARRARD MODELS. All types available 1000
8P25, 8000, AT80 eto. S8end 8.A.E. for latest Bargain Prices!
PLINTH UNITS cut out for Garrard Models 1000, 1025,
2000, 3000, AT60, 8P25. With rigid perspex cover.
OUR PRICE 5 gns. complete. P. & P. 8/6.

LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LF/Btereo/78. Oniy 32/6, . &P. 2/-.
LATEST RONETTE T/O MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records on
mono equipment. Only 30/-. P. & P. 2/-.

SONOTONE 8TAHC compatible Btereo Cartridge with
dismond stylus 50/- P. & P. 2/-.

FEW ONLY! ACOS GP89/1. For EP and LP 10/-. P. & P.
9/-.

QUALITY RECORD PLAYER AMPLIFIER MKI

A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker.8ize 7" w. x 3° d.x 6” h. Ready built and tested.
PRICE 75/-. P. & P. 6/-.

ALSO AVAILABLE mounted on board with output
transformer and apeaker ready to fit into cabinet below.
PRICE 97/6. P. & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MKII
Uncut motor board size 14} x 12in. clearance 2in. below,
5in. above. Will take above amplifier and any B.8.R. or
GARRARD autochanger or Bingle Player Ualt (except
AT80 and B8P25). Bize 18x15x8in. PRICE 78/8
P. & P.9/6.

.5.0
£6.19.6

FM/AM TUNER HEAD
Beautifully designed and pre-
cision engineered by Dormer &
Wadsworih Ltd. Supplied
resdy fitted with twin -0005
tuning condenser for AM con-
nection. Prealigned FM sec-
tion covers 86-102 Mc/s. I.F
output 10-7 Mc/s. Complete
with ECC85 (6L.12) valve and
fuil eircuit diagram of tuner head. Another special bulk
purchase enables us to offer these at 27/6 each. P. & P. 3/-.
GORLER F.M. TUNER HEAD. 88-100 Mc/s. 10-7 Mc/s.
I.F. 15/- plus 2/6 P. & P. (ECC85 valves, 8/6 extra)

TRANSFORMER BARGAINS

MAINS TRANSFORMER. Primary 200-240V two
separate } wave sccondaries giving approx. 18V at
1 amp and 20V at 1-2 amp; seca. can be connected in
series for 36V at 1-5 amp. Ideal for transistor power
supplles. Drop through mounting. 8tack size 2§ x 3} x
§in. 15/-. P. & P. 6/-.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. 8ec. 8-0-9 at 500 mA. 11/-. I'. & P. 2/6.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 14/6. P. & P. 2/6.
Pri, 200/240v. 8ec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
MATCHED PAIR OF 24 WATT TRANSISTOR DRIVER
AND QUTPUT TRANSFORMERS. Stack size 14 x 14X
{in. Qutput trans. tapped for 3 ochm and 15 ochm output.
10/~ pair plus 2/-_ P. & P.

7-10 watt OUTPUT TRANSFORMERS to match pair of
ECLS86's in push-pull to 3 ohm output. ONLY 11/-.
P. & P.2/6.

BRAND NEW MAINS TRANSFORMERS for Bridge
Reotifier. I'ri. 240v. AC. 8ec. 240v. at 50mA and 6-3v. at
1-5 amp. Btack size 2% x {x2}in. 16/8. P. & P 3/6.
(Bpecial quotatlons for quantities).

3-VALVE AUDIO

AMPLIFIER MODEL HA34
D signed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§° w.x 4" d.x
41" h. Incorporates ECC83,
EL84, EZ80 valvea. Heavy
duty, doublc wound mains
transformer and output trans-
former d for 3_ohm
apeaker, aeparate Bass, Treble and volume controls. Nega-
tive feedback line. Output 4} watta. Front panel can Le
detached and leads extended for remote mounting of
controle. Complete with knobs, valves, etc., wired and
tested for only £4.5.0. P. & P. 6/-.

HSL “FOUR” AMPLIFIER KIT. Similar in a to

SPECIAL OFFER!

great opport-
ity to purchase §
irst class
RAL
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AMPLIFIER.
Completely self
contained and ean
be used for a variety
of purposes. i.e. Intercom,
Baby Alarm, Booster unit for
transistor radios etc., aiso ideal for classroom

unit ete. Works perfectly with our special offer ACOS
Stiek Microphone (21/-). Output 1000mW. Uses standard
9 voit battery. 8mart two tone carrying case aize 12 ~ 4 x
9in. fitted standard input jack socket, volume controls,
7 < 4in. speaker. Completely bullt and tested, brand new
with full maker’s guarantee.

Only 79/

STEREO AMPLIFIER

Incorporating 2 ECL86s and 1 EZ80, heavy duty, double
wound mains transformer. Qutput 4 watts per channel.
Full tone and volume ls. Ab tely lete.
Output impedance 3 ohms.

P. & P.
5/8

b P.&P. 8-
De-

ONLY
5. f£5.9.6

bass,
treble and
balance con-
trols. Full feedback.

8 gns, P. & P. 8/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAl

® Peak out-
put in excess

componenta.
@ Built on
printed circuit panel size f x 3in.
® Generous size Driver and Output Transformers.
Output transformer tapped for 3 ohin and 15 ohm
speakers. @ Transistors {GET114 or B1 Muilard AC128D
and_patched of AC128 o/p). @ 9 volt operation.
Everything supplied, wire, battery clips, soider, etc.
@ Comprehensive easy to follow instructions and circuit
diagram 2/8 (Free with Kit). All parta soid separately.
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready built and
tested, 52/8. P. & P. 3/-.

HARVERSON’S SUPER MONO
AMPLIFIER

A super quality gram amplifier using a double wound
mains transformer, EZB0 rectifier and ECL82 triode
pentode valve as audlo amplifier and power output atage.
Impedance 3 ohma. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7 wide x 3 deep x
6 high overall. AC mains 200/240v. 8upplied absolutely
Brand New completely wircd and tested with valves and
%ood quality output transformer. LIMITED NUMBER
NLY

49/6 o

OUR ROCK BOTTOM
BARGAIN PRICE

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly Anished
monaural amplifier
with an output of
14 watte from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. 8eparate §
inputs for mike and
gram allow records
and t

HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 79/6, P'. & P. 6/-.
BRAND NEW TRANSISTOR BARGAINS. GET 18
(Matched Pair) 15/-; V15/10p, 10/-; OC71 8/-; OC76 8/-;
AF¥117 7/6.

Set of Mullard 6 transistors OC44, 2-—0C45, ACl128D,

HIGH GRADE COPPER LAMINATE BOARDS
8x 6 x1/;4in. FIVE for 10/- P. & P. 2/-.

hed pair ACI28 25/-; Mullard LFH3 Audio Tran-
sistor Pack AC128D and matched pair AC128 12/8;
ORP12 Cadmium Sulphide Cells 10/6. All post free.

to follow each other.

Fully shrouded section wound output transformer to
match 3-15 Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2EL84s, ECC83, EF86 and
EZR0 rectifier. 8imple instruction bocklet 2/6 (Free with
parts). All parts sold separately. ONLY £7.9.6. P. & P. 8/6.
Also avaijable ready bullt and tested complete with std.
input sockets, £9.5.0. P. & P. 8/6.

Open all day Saturday
Early closing Wed. T p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Tel.: 01-540 3985

Please write clearly

PLEASENOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P.ON OVERSEAS ORDERS
CHARGED EXTRA.
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THE “YORK® HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size. only 23 x 14 x 10In, Complete Kit G

* Response 30-20,000 c.p.s. Impedance 15 ohms. 1 8 ns.
* Performance comparable with units costing Carr. 12/6
considerably more. Consists of (1) 12in. 15 watt Bass unit with
cast chassis. Roll rubber cone surround for ultra low resonance.
and ceramic magnet. (2) 3-way quarter section series cross-over
system. (3) 8 x 5in. high flux middle range ‘speaker. (4) High
efficiency tweeter. (5) Measured weight of woollen acoustic
damping material. (8) Teak veneered cabinet. (7) Circuit and
full instructions.

DEMONSTRATIONS AT ALL BRANCHES.

R.S.C. STEREO/20 Hi-F1 AMPLIFIER .. vipinvg

10/14 WATT ULTRA LINEAR PUSH-PULL ouTPUT
0 EACH CHANNEL. SUITABLE FOR ‘“MIKE"
RADIO OR TAPE. (7) valves ECCB(} (2) ECLS8S6,
AP (4) EZBI Frequency Response: -+ 2dB 30-20,000 c.p.s
=Y “um Level: 65dB down. Sensitlvity: 30 millivolts max.
Distortion: 0-2% wFour-position tone
compensation and Input Selector Switch. 4 Stereo/Mono switch.
4Neon panel indicator, wHandsome Perspex Frontplate. % Separate
Bass and Treble controls. Outbut transformers are high quality section-
ally wound. Outputs for 3and 15 ohms speakers. Complete set of parts, point-
15 GDS to-point wiring diagrams and instructions, Or fa.ct.ory assem-
bled with our usual 12 mths’ gntee 19gns. Or Dep. £4.10.0 an
Carr.12/8 9 monthly payments £2 (Total £22.10.0). Send S. o E for leaﬂet
R.S.C. A10 30

WATT ULTRA LINEAR HI-FI
AMPL'F'ER Highly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance figures. Hum
level —70dB. Frequency response +3dB30-20,000c/s.
Sectionally wound output transformer, All high
grade components. Valves EF86, EFg6, ECC83,
807, GZ34. Separate Bass and Treble Con-
trols Sensitivity 36 milllvoltsso that any kind
of Microphone or Pick-up is suitable. De-
signed for Clubs, Schools, Theatres, Danee
Halls or Outdoor Functions, etc. For use
with Electronic Organ, Gultar, String Bass, etc. Gram, Radio or Tape.
Reserve L.T. and H.T. for Radlo Tuner. Two inputs with assoclated volume
controls so that two separate inputs such as Gram and ‘‘Mike" can be
. 200-250v. 50c/s A.C. mains. For 3 and 15 ochm speakers. Complete kit

of parts with point-to-point wiring diagrams and ln‘;tructlons. 14 GDS
Carr. 1

Twin-handled perforated cover 27/6. Supplied factory bullt. with EL34
output valves. 12 months' guarantee for 17 gns. TERMS: Deposit £5.14.0
and 9 monthly payments of 31/3 (Total £18.15.3). Send S.A.E. for leaflet.

R.S.C. A11 HIGH FIDEUITY 12-14 WATT AMPLIFIER

PU Sll PULL ULTRA LINEAR OUTPUT
LT-IN" TONE CONTROL PRE-AMP.

lnput sockets with assocxated controls
allowing mixing of “‘mike’ and g

| High sensitivity. 5 valves—ECCB3 (2) EL84 (2).
EZ81. High quality sectionally wound outbut
transformer. D. BASS AND TREBLE CON-
TROLS. Frequency response +3dB 30-20,000 c/s.
Hum level —60dB. SENSITIVITY 23 millivolts.
Suitable for Crystal or Ceramic PUs, all types

. Por Musical Instruments such as String Bass, Electronic Guitars

9 Gns.

“mikes"
etc. Size approx. 12 x 9 x 7in. For AC mains 200-250v. 50 cps
Output for 3 and 15 ohm spkrs. SAE for, leaflet. Complete kit.
Full mstrucmons and point-to-point wiring diagrams. Carr 11/6 (oﬁr:' faccorg

Gns.) Twin handled metal cover 27/6. TERMS ON A

built 12
UN. (Total £14.5.8).

ITS. Deposit 87/8 and 9 monthly payments of 22/-,

RSC_ANT TRANSIS-
R.S.C. MAINS TRANSFORMERS

TORISED VERSION of
FULLY GUARANTEED. lnterlenved and Impreg-

above complete kit 8 Gns
(Assembled 13 Gns)

R.S.C. BASS-REGENT nated.  Primaries  200-25 500fs.  Boreened
50 WATT AMPLIFIER | MIDGET CLAMPED TYPE 2| le x 2Hin.
: " An exoception- 250v.,60mA, 8-3v. 238, .. ... ............. 15/11
ally powerful | 250-0° “250v., GOmAG 2a. 16/11
high  quality | PULLY SHROUDED UPRIGHT MOUNTING
all-purpose 250-0-280v. 60mA, 6-3v. 2a., 0 3v.2a. .. 21/9
unit for lead, 250-0-25Gv. 100mA, 6-3v. da 85/9
rhythm, bass 300-0-300v. 100mA, 6:3v. 4a., 35/9
guitar, vocal- 300-0-300v. 130mA, 6-3v. 4a.,
ists, gram, For Mullard 510 Amplifier 43/9
radio, tape. 350-0-350v. 100mA, 6-3v. 4a., 0-5 .3a.,. 35/9
Peak O/P rating. | 350-0-350v. 150mA, 6-3v. 4a., 0-5-6- av. 3a. It
* Two extra heavy duty t., 5v. 69/8
12in. Loudspeakers. .4a. /-
* Four Jack inputs and | 450-0-450v.250mA, 6-3v. 4a.,c.t., Bv. 3a 85/9
two Volume Controls for | rop SHROUDED DROP-THROUGH TYPE
simultaneous use of up to 250-0-250v. 70mA, 6:3v. 2a., 0-5-6-3v. 2a. .. 21/9
four pick-ups or ‘“‘mikes’. 950-0-4 23/9
Bass and Treble controls. . ! 24/9
52 Gns. arr. 30/- or .80mA, 6-3v. 2a., 0-5-6-3v. % 25/9
dep. £10.1.9 0v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a.. . 85/9
and 9 monthly payments of 0v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a.. .  35/9
£5.11.9. (’I‘otal 571 gns.). 00v. 130mA, 6-3v. 4n., 0-5-6-3v. la.
Send S.A.E. for leaflet. Suitable for Mullard 510 Amplifier . ... ... 42/9
Also lran Bass inc. 15in. 350-0-350v. 100mA. 6-3v. 4a., 0-5-6-3v. 3a 35/9
25w Spkr. 20 gns, G15ine. | 350.0-350v. 150mA., 6:3v. 4a., 0-5-6-3v. 3a.. . 43/11

12in. 20w Spkr. 18} gns.
R.S.C. BATTERY/MAINS
CONVERSION UNITS

FILAMENT or TRANSISTOR POWER PACK Types
6:3v. 1-5a. 7/8; 6-:3v. 2a. 8/9; 6-3v. 3a. 10/9; 8-3v.
6a. 21/9; 12v. 1a. 8/9; 12v. 3a. or 24v. 1-5a. 21/9;
0-9-18v. lla 17/8; 0-12-25-42v. 2a. 28/8.

Type BMI | carGER TRANSFORMERS 0-0-15v. lia. 14/11;
a. a . A .

b Dattery olc, | 2ie- 17/8: 3a. 10711; 5a. 23/9; Ga. 27/9; s, 3/s.
minator. | AUTO (Step UP/step DOWN) TRANSPORMERS
Size Bixaix | 0-110/120v. 200-230-250v.. .. . 50-80 watta 15/
3in. approX. | 150 watts, 29/11; 230 watts 49/9; 500 watts 99/9

QUTPUT TRANSFORMERS
Standard Pentode 5,0000 0r 7,.0000 to 30 . 8/9
Push-Pull 8 watts El.84to30 or 150 . 12/9

Completely replaces bat-
teries supblying 1-5v. and
90v. where A.C. mains 200/

250v. 50c/s is available. Push-Pull 10 watta 6V6 ECL86 t0 3, 5,80r 150 22/9
Complete kit with diagram Push-Pull EL84 to 3 or 150 10.12 watta | 21/9
49/11 or assembled 59/11. Push-Pull Ultrsa Linear for Mullllrd blg. eIO:g 38/9
Push-Pul] 15-18 watts, sectionally wound 6
SELENIUM F.W. KT66, etc., for 3or 150 ... ... 3319
RECTIFIERS (Byidged) Push-Pull 20 watt high quality sectlolully
AlL§/12v.D. c, Sutput. Max. wound EL34, 616, KT66 etc. to 3or 150 .. 58/8

SMOOTHING CHOKES
150mA, 7-10H, 250 Q 12/9;100mA, 10H, 200 Q 10/8;
80maA, 10H, 3500 8/8; 60mA, 10H, 100a 4/11.

A.C. inpu 1la. 3/11.
2a.8/11. 38 9/9 4a.12/9.6a.
15/8.

AGFNT APPOINTED
BI_AC KPOOL C, ELECTRONICS
"2’7 CHURCH ST.

R.S.C. COLUMN SPEAKERS Covered in two-tone Rexine/

Vynair. 1deal for vocalists and Public Address. 15 ohm matching.
€37 15 watts inc. five 7 x 4in. speakers £7.19.11.
‘Type C488, 30 watts. Fitted four 8in. high flux 8 watt speakers.
Overall size approx. 42 x 10 x 5in. Or deposit 85/- 1 6 Gns
and 8 mthly pmts 34/8 (Total£18.17.8) Carr. 10/-.

24 Gns.

Type C4128, 50 watts. Fitted four 12in. 11,000 line 15watt

speakers. Overall size 56 x 14 x 9in. approx. Carr. 15/

Or Deposit £4.13.8 and 9 monthly payments of 52/6 (Total £28.5.0).
for Guitar, Vocal or Instrumental Group

A 2or 4 Input, 2 vol. control Hi-Ft unit with Sep-
arate Bass and Treble controls. Current valves. Peak out-
put rating. Strong Rexine covered cabinet with handles.
Attractive black/ gold Derspex facla. Neon indicator. For
200-250v. A.C. mains. For 3 or 15 ohm 1 8 G Caré-

speakers. Send S.A.E. for leaflet.
Deposit 3 gns. and 9 mthly payments of 39/8 (Total £21),

HI-FI CENTRES LTD.

15 ‘;‘ll‘ nf(li)%llrormosla veneerﬁn&c%vé?éeo%o Clnlnm-ts
va ines a mnes
3or150hms.Carr7/6 £5 15 0 3or150hms. Carrs/9 £8 19 9

LOUDSPEAKERS Limited number of heavy duty
units at well below list prices. i
Brand new, guaranteed. Terms avlaillnb}‘% overt£8 C::;x 1%— e\trals B
| 2in. 30 wat in. watt ohms
l;g:;ni”u;vu" 6£8 "1"5'59 | 15 olins Impedance DUAL CONE
avorox. 612 £6.19.9 | Normally £5 19 g Ti,g:;pg}},y 9 Gns.
FANE R.S.C. GRAM AMPLIFIER KIT. 4 watts
output. Negative feedback. Controls: Vol.,
‘P0 Pr 100 Tone and Switch. Mains operation 200-250v.
A.C. Fully isolated chassis. 49/11
LOUDSPEAKER Circuit etc. supplied. ONLY
” POWER PACK KIT Consisting of Mains
18 100 watt transformer, Metal Rectifler. Electrolytics,

Fantastic power smoothing choke. chassis and circuit. 200/

handling. Guar- 250v. A.C. mains. Oeut put 205£:e 24 11
e e 19 Gns ?grﬂgusosrvch?ssiuzpsp/lﬁdo“;igsembled 39//11
CLEARANCE LINES
HIGH QUALITY 8” x 3" LOUDSPEAKERS 10%0Gsus 11 /9

High sensitivity. Two separ-

14 WATT HI-FI AMPLIFIERS Bistsensiyivity Two scpar-

controls for mixing purposes. Separate Bass and Treble Controls. Valves |
EC 'L.86. ECL86, EZ80. Output for 15 ohm Loudspeaker. 200-250v 50 €.p.s.
alnsoi)eratlon Slzeapiprox 8x8x6in. Factory £6 19 11 Carr.
bui]t and fully guaranteed. Limited number to clear at 10/-
EXTENSION ‘SPEAKERS 29/9 EMI PLAYER TURNTABLES

Cabinet size 12 x 8 x 5in. with P.U. 4 speed. Turnover cart-
attractive grey lizard skin ﬂmsh ridge. Limited number.

Fitted high flux 6in. 5w. 3 ohm 69/9
speaker. /

PHONE AMPLIHERS Speak and listen with

I both hands 59/9
free. Standard dry battery operated. Attractive black moulded case.

1 WATT TRANSISTOR AMPLIFIERS

Mono Stereo

iy 3 for 35 ohm 37/9
loudspeakers. Miniature size. Brand new boxed.
PR'NTED C|RCU|T KITS for making printed circuits. 12/9
Complete with 72square ins. laminated board and necessary fuids.
J.B. VHF/FM DIAL & DRIVE ASSEMBLIES 9/9
Complete with escutcheon. Size 7- x 41°. Escutcheon 73" x21". ONLY 9/

TAPE RECORD/PLAYBACK AMPLIFIERS , . ... output. vagic
facilitles. Less Facia plate. For 200/250 A.C. Jnains. Carr 8/6.
HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS , ONLY
in substantial Rexine/Vynair covered cabinet. Carr. 16/~ 1 4 Gns
TRnGUnE 3 watts s Ohems OF 15 hmas. - | Gicasante Paice 5 9/ "
JASON VHF/FM TUNER DESIGNS
STER EO/TEN HIGH QUALITY AMPLIFIER
5 watts high quality output on each channel.
Sensitivity 50 millivolts. Sultable a]l crysl:al or
B %’gibzlfa%o'{xr;rgls ;I]?el;rssECC%(z) EL84(2) EZBl
Assembled with 12
= £11.19.6
R SC 6/12V CAR BATI'ERY CHARGERS

Eye Recording level indicator. For 3 ohm L/S. All normal £7 19 11
MINI-8 HI-FI LOUDSPEAKER UNITS
Al parts Fmm1 5 Gns. Far2 £6.19.11. s1v2 9% Gns, Ploase state
ceramic stereo cartridges.
months® guara.ntee
Carr. 1
Complete kit of parts incl. Ammeter and Circuit.

4 amp with variable charge rate selector 49/9

h th ble chi L 1
B amp jpy winvaseccmonte 69

All types 200-250v. A.C. mains. Ready built 10/- extra.
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SENSATIONAL R.S.C. HIGH

Matched for optimum performance. Send for
coloured brochure showing other money saving

“PACKAGE 3” 30 WATT SYSTEM .

% Goldring Transcription Turntable on Plinth
% Shure Magnetic Pick-up Cartridge
% Super 30 Amplifier in cabinet.
% Pair of Stanton Loudspeaker Units
Special inclusive price. Fully wired 85 Gns
units ready to ‘‘plug-in”’. Carr. 25/-. d
TERMS AILABLE ALL PACKAGE OFFERS

AUDIOTRINE HIGH FIDELITY
5. LOUDSPEAKERS Heavy

construction. Latest high efficiency
ceramic Mmagnets. Treated Cone sur-
round giving low fundamental reso-
nance. *'D’ indicates Tweeter Cone
providing extended frequency range

15,000 ©.p.s. Impedance 3 or 16
NG ohms, Please state choice. Excep-

finished
Perspex

H FIDELITY LO
Cabinets latest style Satin Teak or Afrormosia ve-
neer. Acoustically lined or filled woollen damping.
Ported where appropriate. Credit tms available.
DORSET siz6 16 x 11 x 9in. Range 45-
16,000 ©.p.s. Rating 8-10 watts. Fitted
High flux 8in. Dual Con Es 1 9.9
speaker. Imp. 3 or 15 ohms. . g lody
C

. Carr.
STANTON IS size 18x11x10in. Rating
10 watts. Incorporating Fane 803b
speaker with roll rubber cone surround

)ISPEAKER »

surcharge.

RP3

Cartridge.

il

— tional performance at low cost. Money saving
Prices inolude carriage. HFI00D 107 15W£5.15.0 1
HF50IL 5 I10W 57/9 HFI20 127 I5W 69/9

HF801ID 8 8W 57/9 HFI2D 127 15W  79/9

HFS11D 8° 10W 4 gns. HMFI26 2° 15W _ 89/9

HF102D 100 8W  59/9 HFI26D 12" 15W 5 gns.

FIDELITY STEREO PACKAGE OFFERS

Perspex Cover. Carr.
EZB Inc. P.T. surcharge

Illustrated with TFMI Mk II Tuner fitted
EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS

Teak or Afrormosia veneer. Tinted
nged’* cover with satin chrome handle

RECORD PLAYING UNITS
units. Ready to

ug into Amplifier or
Tape Recorder. Con-

sisting of Garrard SP25 Mk II
(with heavy turntable) fitted
Goldring C890 high compli-
ance ceramic Stereo/Mono
cartridge with diamond sty-
i}us. Mounted oxé Plinth. Inc.
erspex cover. Carr.
TPt or Br, 226ns.

As above but with
Goldring Lenco GL68
Transcription unit and CS90
Supplied mth

R-S:CTAI2 13 WATT STEREO AMPLIFIER

and 15,000 line magnet. h flux tweet-
er. Handsome Scandinavian design

cabinet.

Range 30-20,000 c.p.s. Im- GnS
pedance 3 or 15 ohms. Gives smooth .
realistic sound output. Inc. carr.

GLOUCESTER gize 25 x 16 x 10in. 12in. High flux
12.000 line speaker. Cross-over unit and Tweeter. I§
Rating 10 watts. Frequency range 12l Gns

40-20,000 c¢.p.s. Impedance 15 ohms. 2 :

E2 EQUIPMENT CABINET g

Size 17° wide 141° deep 111” high.
Cut for TA12, Super 15, Super 30 8
and other amplifiers. 'Hinged’
perspex cover. Satin Teak or N
Afrormosia veneer 8 Gns

finish. Price inc. carr. d

MOTOR BOARDS cu

2000.
3000, AT6, ATE0, SP25 or Gold-
ring GL68. Available with
clear Perspex co-
ver as ill. Inc. Carr.
Perspex cover sold separately
at 3 Gns. Limited number of
covers stightly damaged but
repaired by makers.

6 Gns.

39/9

t for
Garrard Turntables and 12 /9
many other units. Price 1

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

NTEREST CHARGES REFUNDED oncredit
Sales settled in 3 months.

“PACKAGE 2" 30 WATT SYSTEM

% Garrard SP25 Mk II Turntable on Plinth

% Goldring C890 Ceramic P.U. Cartridge

% Super 30 Amplifier in cabinet

% Pair of Stanton Loudspeaker Units

Special inclusive prige. Fully !
Wired units ready to “plug-in**, 75 Gns. ng}f

“PACKAGE 1” 13 WATT SYSTEM
% Garrard SP25 Mk II 4 speed Player Unit on

plinth
% Goldring CS90 Ceramic P.U. Cartridge
¥ Pai o Dorset Loudspeai )
air of Dorset Lioudspeaker 1
B Units Specialinclusive price. 49 = Gns.
OrDep.£10and 9 monthly
£5.4.0. (Total

paymen
ED | £58.16.0.) Perspex cover
See other page | 3gns. extra.

BLACKPO

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 635 WATTS PER CHANNEL
Designed for optimum performance
with any crystal or ceramic Gramj
P.U. cartridge, Radio tuner, Tape re-
corder. ‘Mike’ etc. % separate
switohed input sockets on each chan- i
nel % Separate Bass and Treble con- &
trols % Slide Switch for mono use %
Speaker Output 3-15 ohms For s
200-250v A.C., mains % Frequemcy F

Response 30-20,000 ¢.p.s, —2dB ¥ Harmonic Distortion 0-3% at 1000
¢.p.s. Hum and Noise —70dB % Sensitivities (1) 300mV (2) 50mV (3)
100mV (4) 2mV % Handsome brushed silver finish Facia and Knobs.
Complete kit of parts with full wiring diagrams & in- 1 Carr.
struotions. Factory built with 12 mth gntee 15 GNS Or 125 7§)
Deposit£4.16.0and 9mthly pymts 29/- (Total 1TGNS.) GNS,
Or In Teak or Afrormosia veneer houslng 19 Gns. Dep. £4.19.0 and
9 monthly payments 39/-. (T'otal £22.10.0.

e A T
= a AUDIOTRINE HI-FI SPEAKER SYSTEMS

) Consisting of matched12in. 12.000 line 10 watt 15 ohm
high quality speaker, cross-over unit and tweeter.
Smooth response and extended frequency range en-
sure surprisingly realistio reproduction. 5 G ns
@ Or Senior 15 watt inc. HF 126 o
15,000 line Speaker 6 Carr. 5/9

HI-Fi SPEAKER ENCLOSURES Teak or Afrormo-
sla veneer finish. Modern design, Acoustically lined and
ported. Inc. carr.

JES Size 16 x 11 x 9in. Pressurised. Gives 4 Gns
leasing results with any 8in. Hi-F{ *speaker. .
ES For optimum performance with any 8in. § Gps

Hi-F{ 'speaker. Size 22 x 15 x 9in. i re

SE16 For outstanding results SEI2Forexcintprfmncewithl12inHi-

with 10in Hi-Fi'spkr £6 10.0 Fi’spkrand Twtr.8ize25x § Gns

Size 24 x 15x10in. , g 18 x 104in. P ised. £

b L A STATE AMPLIFIER

oy %‘00-250‘1. AC I'n]{lel;ls overats%q
F Tequency ponse

i @ @ Q 20,000 ¢.p.s. —2dB. Harmonic
@ ®- .. Distortion 0-3% at 1.000 ¢.p.s.
=" Separate Bass and Treble
*lift’ and ‘cut’ controls. 3 input sockets for Mike.{ Inc.
Gram. Radlo or Tape. Input selector switch, Output} Carr.

for 3-15 ohm Speakers. Max. sensitivity 5mV. Fully| Or
enclosed enamelled case, 9% x 21 x 5iin. Attractive
brushed silver finish facia plate 10t x 3iin. and
matching knobs. Complete kit of parts with full
wirlng diagrams and instructions. Carr. 7/6
Or factory bullt with 12 months 6 GIIS
guarantee. 8 Gns. ?

\2oc

tions.

Terms:

FULLY TRANSISTORISED 200/250V. A.C. Malns.
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms.

15 WATTS R.M.S. cont. into 34 ohms.
TRANSISTORS. 9 current types of high quality b
manufacturers.

5 POSITION INPUT SELECTOR SWITCH
EQUALISATION to Standard R.ILA.A. and OC.C.IR.
Characteristics for Gram and Tape Heads.

FULL TAPE MONITORING FACILITIES,
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or
Ceramic P.U. 400 mV, Microphone 4.6 mV. Tape Head
2.5 mV. Radio/Aux or Ceramic P.U. 110 mV.
FREQUENCY RESPONSE: +2dB 20-20.000 0.p.s.

HARMONIC DISTORTION at 10 Watts 1,000 ¢.p.s. 0-2%.

point to point wiring diagram: 12/6

housing as tllustrated. 19 Gns.

SUPPLIED BY LEADING MANUFACTURERS.

BRADFORD 10 north Parade. (Halt-day Wed.) Tel. 25349
BRISTOL 14 Lower Castie St. (Halt-day Wed.) Tel. 22804

BIRMINGHAM 30/31 6t Western Arcade opp. Snow HHll

Statlon 021-236-1279 (Half-day Wed.)
DERBY 26 0smaston Rd. The Spot (Half-day Wed.) Tel. 41361

DARLINGTON 18 Priestgate (Halt-day Wed.) Tel. 68043

EDINBURGH 133 Leith St. (Hati-day Wed.) Tel. Waverley 5766
326 Argyle St. (Half-day Tues.) Tel. CITy 4158
GLASGOW rgyle alf-day Tues.) Tel y

R.S.C. TFM1
Total cost of parts
with detailed wiring
diagrams & instruc-

14 Gns.

factory
16i gns. Or in Teak
finished cabinet as
illustrated 194 gns.
Deposit £5
and 9 monthly pay-
ments £2. Total £23.

.S.C.SUPER 1S W1 FI AMPUFIER)

SFELUIFICATIONS COMPARABLE
WITH UNITS COSTING
CONSIDERABLY MORE

built

e

TREBLECONTROL: +15dB to—14dBat10Kc/s. NEG FEEDBACK :52dB.
BASS CONTROL: +17dB to —15dB at 50 ¢/s. HUM LEVEL: —75dB.

; 1
Complete Kit of parts with full constructional deé:irlg and 11 2 Gns.

3.
Supplied factory builtl 5§ Gns, Carr. 12/6. Terms: Deposit 4 Gns. and 9
monthly payments 31/1 (Total £18.3.9). Or in Teak or Afrormosia veneer

ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND

for standard 86 ohm co-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
quality product at comsiderably less than the cost of comparable units.
Stereo version. all parts 18 gns. Inc. carr. Assembled 22i gns. inc. carr.

MAIL ORDERS TO:
Henconner Lane, Bramliey,
Leeds 13. No C.0.D. under
£1. Terms C.W.0, or C.0.D.
Postage 4/6 extra under £2.
5/® extra under
supplled.S.A.E. withengulrles

SOLID STATE VHF/FM RADIO TUNER
. T % Sharp A.M. Rejection. « Drift-free reccp-

ete., except for Ganging and Balance Control. apply also to Super 15.
THESE INENTLY SUITABLE FOR USE
NY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic,

USING WITH FIRST RATE ANCILLARY 1

EQUIPMENT, All required parts, point to poing wlrmg1 9 5 Gns

dlagrams and detailed instructions. Carr. 15/~ 2 .
nit factory built 28 Gns.

tal £32.13.3). Or in veneered housing 3] Gns.

£7.3.6 and 8 monthly paymts 64/- (Total £35.19.8). Send S.A.E. for leafiet.

£5. Trade

% High-sensitivity % 200-250v. A.C. Mains opera-

tion. % Output ample for any amplifier (approx.
| 500 m.v.). % Simple alignment instructions. % Qut-
})ut available for feeding tuning meter. % Output

or feeding Stereo Multiplexer. « Tuner head
using silicone Planar Tramsistors. % Designed

h grade transistors and components used. A

A DUAL CHANNEL VERSION
Employing Twin Printed Circuits. High quality
Ganged Pots. Matched Components. CROSS TALK:
—52dB at 1,000 ¢.p.s.
CONTROL: 5 position Input Selector, Bass Control. Treble
" Volume Control. Balance Control. Stereo/Mono
pe Monitor Switch. Mains Switch. INPUT
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or
Crystal P.U. (3)_ Radlo/Aux. (4 Tape Head/Microphone.
Operation of the Input Selector Switch assures appropriate
equalisation, Rigid 18 s.w.g. Chassis. Size approx. 12in. wide,
3in. high and 8in. deep. Neon Panel indicator. Attractive Fa-
cia Plate and Spun Silver Matching Knobs. Above facilities,

OF THE SUPER 15.

UNITS ARE EM WITH

Moving Coil, Ribbon). CURRENTLY AVAILABLE
SO OUTPUT QUALITY CAN BE OBTAINED BY

or deposit £7.5.0 and 9 monthly payments 56/3.
Carr. 15/- or Deposit

32 High Street. (Half-day Thurs.) Tel, sea20 LEICESTER
5.7 County(Mecca) Arcade, Briggate (Half-daywed) Tel 28252 LEEDS

73 Dale St. (Half-day Wed.) Tel. CeNtrat 3573 LIVERPOOL
238 EdgwareRoad, w2 (Half-day Thurs.) Tel. PAD 1629
102 96 Hlgh Holborn, WC1. Tel. HOL 9874 (Half-day Sat.) LO N D 0 N

60A Oldham Street (Half-day Wed.)
Tel. CENtral 2778 MAN C H ESTER

106 Newport Rd (Hali-day wed) Tel.4700s MIIDDLESBROUGH
41 Blackett Street (Opp. Fenwicks Store) N EWCASTLE UPON

403 Sauchlehalt St. (Opp. Locarno) (Half-day i 4 (Hali-day Wed.) Tel. 21469 TYNE
H U LL Tues.) Tel. 332-1572 please. HI-Fi Catalogue 4/6. 13 Exchange Street (Castle Market Bidgs.) s H E F Fl E LD
91 Paragon Street. (Hall-day Thursday) Tel. 20505 Open all day Sats. except High Holborn (Half-day Thursday) Tel. 20716
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R.S.T. VALVE MAIL ORDER co.
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16

Mon.—Sat. 9 a.m.

—5.30 p.m.
Closed Sat. 1.30—2.30 p.m.
Open Daily to Callers

Tel. 763-0199/1648

1A7  7/9 | 6BH6 7/8 | 6K6GT 5/- | 787  45/- [ 20L1 17/- | 78 5/- | DFo8  8/9 | ECCB8 7/- | EMBO  7/6 | PCC84 6/3 | 8130 85/ | UL8s  7/-
ICP31  £8 | 6BJ6  9/- | 6K7M 5/9 | 7Y4  8/6 [20P4 19/- | 80 7 033/91 £6 | ECF80 6/8 | EM&1 7’9 PCC89 117. 8P4 sL UM8o s;-
1D5 7/~ | 6BQ7A 7/- | 6K7G 2/ | 9BW6 7/~ | 20P5 18/- | 85A2 7/3 DH77  4/8 | ECF82 7/ | EM84 7/8 PCC18911/8 | 8P41 3/6 | vUE  13/6
1H5 7/~ | 6BR7 16/ | BK7GT 4/8 | 10C1  12/8 | 2546 5/9 (15082 /6 | DK32  7/9 | ECH21 12/6 | ESU15020/ | PCFBO 7/- | 8P61  3/8 | Guo /e
ILDS  5/- | 6BR8 12/6 | 6K8M 8/6 | L0C2 12/8 | 25L6GT 5/6 | 1560C4 7/6 | DKB1  5/8 | ECH35 11/- | EY51 7/8 | PCF82 8/~ | BTV280/80 rUs 8/-
IN5GT 8/- | ¢BS7 16/9 | 6K8G 3/ | 10F1 g9/ | 25¥5  6/- | 801 6/- | DK92 8/ | ECH42 11/- | EYS6 7/ | PCFB 8/ 85/~ | Uv2l 9/6
IR5 5/6 | 6BW6 14/- | BKBGT 7/- | 10F3  §/- | 2524 8/3 | 807 7/- | DK96  7/9 | ECHRl 5/9 | Fz35 4/8 | PCF86 9/- | sU25 19/8 | Uval 74-
841 5/~ | ggw7 14/~ | 6K25 20/- | 10F8  9/9 | 25Z5 7/ | 813UBA DL66 15/ | ECHS8% 8/6 | EZ40  8/- | PCF80I 10/ | BU2150 12/8 UYs5 6/8
185 4/~ | gca 2/9 | 6L1 9/6 | 10F18 9/ | 26%6  8/8 120/- | DL92  4/9 | ECLBO 7/- | EZ41 10/- | PCFB0210/- | T4l 15/ ;
IT4 8[| g5 4/ |6L6G  7/6 | 10L1 8/~ | 28D7  5/- | 813 75/~ | DL93 3/ | ECLS2 7/ | Bz80 5/6 | PGFR0SI13)6 | TDDs 1oy | YMPAG17/-
3A4  3/8| 605 gjp [6LI8 b/ [ 10LD1L15/- (50C1 /3 | 866A 13/8 | DL94  5/9 | ECL83 10/3 | K281  5/6 | POFN0613/6 | U0 778 | VEIB 25/
304  8/8| gcag @/ | 6Q7G_ g/~ | 10P13 15/8 [ 30CI5 13/6 |95  4/8 | DL95 6/6 | ECL8G ©/- | Gz30 10/ | PCFR0SILIE | Ul 776 | ¥ R10%/30
395 8/8 | goneg 22/ | 6Q7T 86 | 11E3  ag/ | 30CIT 14/~ | 1625  5/8 | DLO6  7/8 | ECLL&OD | GZ32 of6 | boL&> 719 | U10  3a) | o 5/-
384 4/9 68A7M 7/~ | 12AT6 4/6 | 30C18 13/8 | 4022ARS50/- | DM70 7/~ 30/~ | GZ34 11/ | PCL88 9/3 | U2s  13/6 | ¥ £190/3C
ave 5o | BORS MOS8 70 | 13AT7 ajp | JOFS  14/- |5763 10/ | DYS6 6/ | EKO o/ | KT36 17/6 | boias 39 | Use  larg | v /-
SRacY 8/p | SOV 1ZC BT 21T | 15AU6 a/p | BOFLL 16/~ | 7193 2/ | DY87 /- EF37A /- | KT6L 20/- | pCLas 9/3 | Uzs  gjg | V120 181
5USG  4j- | oD 19| §8H7  3/3 | 12AU7 a/e | 30FLI216/~ | 7475 14/~ | EBBCC 12/- | EF39 6/ | KTo6 80/ | 1CLab 9/~ | U9l 13/~ | VI3l 80/
svie s/ | SE5 718 o Loaxs o/a | SOFL1413/6 | A6L  "7/9 | EABD %/ Eral 10/~ | KT8! 85/ | PENA420/ | U251 1g/3 | YUILL 7/
5vaaT e g{;;G g;; 23{(701255 e e;— 30L15 15/3 | ATP4  2/8 EABCS0 7/ | EF30 4/ KT81(7ep) | PEXB420/- | Usol 1673 x{{égg s
524G 8/9 | 6F6G 4/ | 68L7GT 4/9 | 12BE6 b/g | 20LI7 14/~ | ATPS 7/ | EAF42 10/~ | EF80 /- 15/~ | PENs5> 7/- | U403 g/8 | ¥1 008 33/
7 30P12 12/- [ ATPT 5/6 | EB4l 10/- | EF85 6/6 | KT88 27/6 | PEN46 2/9 | Usos 11/9 | W8I /
5a7 15 | oF1y 71 | 8Q70 81 | 1ma \13je | JOPI8 13- |AUZ D | EROL ‘3| EsS 69 | KTWeilol- | PLuo 10/ | UsOl 33/8 | X18 s
ol ™ i 2 30PLL 15/- | AUS /6 | EBC33 7/- | EF89  5/- K’r741 8/- | PL8L — | UABCS0 B . .
8A8G 12/6 | X1  Of | SUSGT 12/ | 120GT 26 | soprLiz1s- | AZL B/ | EBCAL 9/9 | EFOL /6 16| bres 703 | Uaresao | XB15 5/
ACT 3/ ag: }g;g glvlgg g;e g;‘;%TT g;— :wvmua/a AZ31 g/s EBC90 4/8 | EF92  2/8 Ml..h 6/- | PL83 6/ | UBC4l 8/8 | XP1-5 5/
6AK5 4/6 3 - ~ | 35A5 12/8 | CBL31 16/~ | EBF80 7/- | EF98 15/~ | MSP4 10/- | PL84 6/8 | URCS] 8/3 | X8G1-510/—
6AL5 3/~ | 6F24 12/- | 6V6G  4/8 | 12KBGT 8/~ | 3516 9/ | CCH35 21/~ | EBF83 /3 | EFI83 7/- | MU14 7;6 PL500 15;— URF80 e;s Ye3 78
6amMs g2/6 | SF25 12/~ | 6V6GT 6/6 | 12Q7GT 4/6 | 35w4  4/g | CL33 20/~ | EBF89 /6 | EFIB4  6/6 | MX40 12/ | PN 4 14/- | UBI'89 7/8 | Tubes
saxs m 6F28 11/6 (6X4  3/6 | 128A7 6/8 | 353 10/ [ CY30 16/3 | EBLL 14/- | EL32 3fe | N78 15/~ | PY33 '9/6 | UCCB4 8/8 | 3EG1 B0O/—
AQS 666 2/8 | 6X5G  4/6 | 128G7 43 | 3574GT 5/8 | CY3l 10/~ | EBL21 11/ | KL33 12/8 | Nlos 25/~ | PY81 6/8 | UCCss 7/- | 3FP7 19/~
MB,,J 15,_ SH6 2/ | SXSGT 6/ | 1u8H7 8/ | 3525  5/8 | DAC32 7/~ | EBL31 27/6 | EL34 10/6 | NGTL 3/8 | PYS2 6/ | UCF80 8/8 | 50P1 36/
8J5M  6/8 | 7TB6  11/8 | 12877 38 | g7 5/~ | DAF9L 4/- | ECO0  2/9 | EL4l 10/~ | NGT7 55/~ | PY83 6/6 | UCH42 10/8 | CV1526 80/~
6AT6  4/8 | 555G gjg | 7B7 708 | 128K7 4/9 | 42 6/~ | DAF96 6/9 | ECC40 15/~ | EL42 10/~ | OA2  5/9 | PY800 10/- | UCHS1 6/9 | ACRL3100/-
gg}!ﬁﬁ 8/~ gr56T 4/6 | 7C5  20/- | 128R7 5/- | 50B5  6/6 | DCC9G 12/6 | EOCAL 3/9 | EL84 48 | OC3 5/-| PY801 10/~ | UCL82 8/~ | VCR97 85/~
15/~ | gr¢ 8/- | 7C6 15/~ | 14H7 9[- | 50C5  6/3 | DF33 8/ Ewm 4/9 | EL90 6/— 0Z4  4/8 | R2 7/8 | UCL83 10/- | VCRSL7B
6B8G  2/- | gJ7M  7/8 | 7D6 8/~ | 19AQ5 5/ 50(,1)6631/— DF70  7/- 8/3 | EL95 PCS6  11/6 | R19 7/9 | U4l 10/-
6BA6  6/- | 6J7G  4/9 (7TH7  6/6 [ 20D1 10/- | 50L6GT 6/— | DF91 3/ muu 8/- | ELL8o 20/- PC88  11/6 | RGE/300 UF89  7/8 | VCRA17C
6BE8  5/- | 6J7GT 6/8 | TRT  17/6 | 20F2 14/ | 75 7/~ | DF92  2/8 | ECC85 5/- | EM34 25/ | pCo7  8/p 80/- | UL4l /6 -
SPECIAL 24 HOUR SERVICE SETS OF VALVES
OBSOLETE TYPES A SPECIALITY Special 24 Hour DAt Dees, Dies, bise o D14 216 the set
QUOTATIONS FOR ANY VALVE NOT LISTED i’ BRAND NEW TRANSISTORS
Express postage 9d. per valve. Express Mai ACI27 7/8 | OC26 11/~ | OCT1  4/8 | OUSI 4/ | OC82D 8f-
Ordinary postage 6d. per valve. C.W.0. No C.0.D. S 3 :?}}g ;’— 882; %gl—e 0C72 8/ | OC81D 4/- | 0C83 8-
L - | oca: 0C75 6/ | 0CR1DM oc1i0  7/-
Complete range of T.V. Tubes available from £4.5.0. order ervice AF118  7/- | OC44 450 0C76 85— 8/- | 0C171 8;—
Manufacturers and Export inquirles Welcome AF117 878 | OC45 4}- | 0C77 8/- | 0C82 6/- | 0C200 /8

SEND S.A.E. FOR LIST OF 2,000 TYPES"

Bargain—Car Radios. Our Price 9 gns. Nega-
tive or positive earth (switched) fully transistor-
ised (12v) medium and long waves. Speaker and
fitting kit supplied at no extra cost. P/P 5/-.

DULCH HI-FI UNITS

The Dulci range of tuners and amplifiers offer
exceptional guality at a sensible price.
Amplifiers:207and 207M. Tuners: FMT7and FMT7s.
SEND NOW FOR FULL DETAILS

Sonotone 9TA and 9TA/HC. Diamond Cart-
ridge brand new, boxed in manufacturers’
carton 49/6 + 2/6 p/p. Acos GP 91-1 and GP
91-3 stereo compatible cartridges, new in
sealed manufacturers’ cartons 22/6 + 2/6 p/p

-|grm. Fully guaranteed. Price 85/- p/p free.

TRIO Stereo Moving Magnet Cartridge
Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000 ¢/s output.
7mv tracking pressure 2 grammes + 0.5

BASF TAPE 25% oFr

@Bargain—Changer decks at lowest prices ever

fe R e ]

The greatest HI-Fl Budget system td-day—
can't be beaten —price or quality anywhere
—look at these great features—then compare.

e %QSRRARD ot Teleton F2000 tuner amp. AM-
eautitul teal 0.0, 0 H
§ 600 14/-  S00f. 18/~  1200fL 30/~ | pith amd perspex 200y esi0| T M with multiplex decoder and
527 9001t 18/~  1200it. 24/~  1800ft. 39/ cover to suit AT60 Mk. Il £12.19.6.|A.F.C.—2 x 5w channels R.M.S.
* ] : ’ these units SP25 Mk. I £12.0.0.| Bass Volume Treble Balancecon- £ s. d
o 1200ft. 24/~  1800ft. 35/~  2400ft. 57/ 5Gns. P. & P. Free giog nghdls:r: cart. £10.19.6.|1rOIS, @ truly outstanding unit 39 12 1
P. & P.2/- perreel.—over £6 FREE Add 10/- p/p for each Garrard unit Garrard SP 25 Mk Il Transcrip-
= = tion deck 15 6 4
KELETRON HI-FI SPEAKER KELETRON SPEAKER ENCLOSUREs |Teleton SA 1003 matching
K12TC—12in. 12 watt Type: INFINITE BAFFLE speaker enclosures 9 5 0
Offers an Iy th and ded res- Model 8: 8” plus 3" tweeter Sonotone 9 TA Diamond Cart-
ponse, with very low tevel of distortion from the Model 138: 13" x 8” EMI ridge 316 7
specially deslgned twin dlaphragms. .
Both £4.19.6 each i
Frequency Response: 30-16,000Hz. ™ = ” ”ea Plinth and Perspex cover 7 0 0
odel 1012: 107 or 12” plus 4” tweeter —‘—'£75 0 0

Impedance: 15-160Hm.

OUR SPECIAL PRICE
PLUS P. & P.6/6

97/6

£7.19.6
All enclosures are in oiled teak, fully built.
Please add 8/- p. & p. on each enclosure

Exclusively offered by WALDON at the

‘remarkably low price of 63 gns.

@ BARGAIN — Speakers, Hi-Fi — The Baker
Selhurst Stalwart. 12in. round. 15 watt rating,
12,000 ltnes gauss, 15 ohms, response 45-13,000c/s.
Bass resonance 40-50c/s, solid aluminium chassis.
Our price £5.9.6.

Brand new, p/p 6/6

@ BARGAIN — Speakers, Hi-Fi — The Baker
Selhurst Guitar Group 25, 12in. round, 25 watt
rating, 12,000 gauss, 15 ohms, response 30-10,000c/s,
solid aluminium chassis, heavy duty cone.
Our price £5.9.6,

Brand new, p/p 6/6

E.M.l. HI-FI SPEAKERS

SET 450: 13 x 8 with two built-in tweeters and cross-over
unit. Our Price 89/6. 3 or 15 ohm, 10w, 40-13,000 Hz.

SET 850: 63"
8 ohm. | Ow, 65-20,000 Hz.
SET 250: 5” heavy duty bass plus 3” tweeter and cross-over
unit. 8 ohm, 6w, 80-20,000 Hz.

bass plus 3}” tweeter and cross-over unit.
79/6.

65/-.
Add 5/6 p/p for each speaker set

WALDON ELECTRONICS Atlas House, Chorley Old Rd., Bolton. Bolton 45628.
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roamer seven mk IV
SEVEN WAVEBAND PORTABLE

SEVEN TUNABLE WAVEBANDS—
MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND.

MW1,

Build yourself a quality
transistor radio

backed by our
after sales service!

pocket five

MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND (to 50

metres approx.) PORTABLE

WITH SPEAKER AND EARPIECE
Attractive black and gald case. 8ize 53 x 1§ x
3}in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, ete. All first grade components-—
7 stages—b transistors and 2 diodes, supersensitive
ferrite rod aerial, fine tone moving coil speaker,
also Personal Earpiece with switched socket for
private listening. Easy bulld plans and parts price
list 1/6 (FREE with parts).

Extra M.W. band for
easier tuning of Luxembourg,
etc. Built in ferrite rod aerial for

Medium and Long Waves. 5 Section 22in.
chrome piated telescopic aerial for Bhort Waves-
can be angled and rotated for peak B.W. listening. Socket

for Car Aerial. Powerful push pull output. 7 transisters ani 2

diodes ineluding Micro-Alloy R.F. Transistors. Famous make 7 x 4in. P.M. speaker for
rich-tone volume. Air spaced ganged tuning condenser. Beparate on/off switch, volume
control, wave change switches and tuning control. Attractive case with carrylng handle.
Size 9 x 7 x 4in. approx. First grade components. Easy to follow instructions and
diagrams make the Roamer 7 a pleasure to build.

Total building costs

44/6 P. & P.

3/6

Total building costs

£5.19.6

Personal Earpiece with switched aocket
for private listening §/- extra.

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 60
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red speaker grille. Size 6 x
4}in. x ljin. 7 stages—5 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,
fine tone moving coil speaker also Personal Earpiece
with switched eocket for private listening. All first
grade components. Easy build plans and parts price
list 1/8 (FREE with parts.)

Parts price list and easy build plans 3/- (Free with parts).

NEW LOOK melody six

TWO WAVEBAND PORTABLE

8 stages—6 transistors and 2 diodes.
Covers Medium and Long Waves. Top
quality 8in. Loudspeaker for quality
output and aleo with Personal Earplece
with switched socket for private listen-
ing. Two R.F. atages for extra boost.
High ‘Q" . Ferrite Rod Aerial. Push-pull
output. Handsome pocket size case with

Total building costs

47'6 P. & P.

3/9

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractlve case slze 7 x 54 x ljin. with gilt
fittings. The ideal radio for home or outdoors.
Covers Medinm and Long Waves and Trawler
Band. Special circult incorporating 2 R.F. 8tages,
push pull cutput, ferrite rod aerial, 7 transistors
and 2 diodes, 3in. speaker (will drive larger
speaker) and all first grade components. Easy
build plens aud parts price list 2/- (FREE with
parts). (Personal Earpiece with switehed socket for
private listening B/- extra.)

gilt fittings. Bize 6} x 4 X 2in. Easy build
plans and parts price list 2/~ (FREE
with parts).

Total building costs

6976 P. & P.

4/3

Total building costs

RADIO EXCHANGE CO

i 61 HIGH STREET, BEDFORD. Tel. Bedford 52367 |

P. &P.
4/6

69'6

- b enclose € . please send items marked 1
roamer SIX | _ |
SIX WAVEBAND PORTABLE | ROAMERSEVEN (1  ROAMER SIX 0o
WITH 3in. SPEAKER I TRANSONA FIVE [  SUPER SEVEN = &l
Attracti th gilt fittings. Bize 7
AL Iy e = | POCKET FIVE O  MELODY SIX I
short waves, Trawler Band Plus an extra M.W. band l |
for eagler tuning of Luxembourg. etc. Sensitive
e o o poade eomponcnia. 8 sages—d =4 | Parts price listand plans for .
ranaintors and 2 diodes Including Micro-Alloy R.F. Total building costs 1
Trangistors etc. (Carrying strap 1/6 extra). Easy P &P
build plans and parts price list 2/- (FREE with ! - . i Name “1
parts). (Personal Earplece with switched socket for 4/6
private listening b/- extra.) l Add l
FESS oo oeresveseeesseseeseas oo sse et R .

* Callers side entrance Stylo Shoe Shop | I
e e e T TP Y PW

* Open 10-1. 2.30-4.30 Mon-Fri. 9-12.30 Sat b 31

L----------—---------J

821

wwWwW americanradiohistorv com


www.americanradiohistory.com

3ow, 15/ | ECF82 GZ32 11/8 | PY8O1l 8/~
0B2 Gz34 11/6 | U2 18/
RS MUI4  8/- [ U26 15/
185 PABCSO0 7/8 | U191 14/
1T4 PCC84  6/6 | U281 8/
1U4 PCC83 8/ | U30L 11/
1U5 POCSS 11/6 | UsOI 22/
2D21 PCC89 11/8 | UABCSO 6/-
3A5 PCC189 12/6 | UAF42 10/-
3Q4 PC86 11/~ | UBC4) 8/
384 PC88 11— 7.
3vd PCO7  8/8
5R4 PC900  9/6
5U4 PCF80  7/3
5V4 PCF82 7/-
5Y3 PCF84 9/
574 PCF86  9/-
6/30L2 12/6 PCF800 15/-
6AC7 - PCF801 10/~
BAGT 6/ PCF802 10/~
6AK>  5/- PCF805 14/
6ALS 3/ PCL82  7/8
6AMA 4/ PCL83  9/8
6AQ5  6/- PCL84 8/- | UL4L 10/~
6A86  B/- PCL85 8/6 | UL84 7/~
6ATE 5/ E180F 15/ PCL86 9/~ | UY4l 7/8
6AUs  5/8 EAF42 9/6 PFL20012/6 | UYS5  6/6
6BA6  4/9 EB9L PL36  10/6 | VR105/30
6BES  5/3 EBC4L PL81  7/8 5/8
6BHE  8/- EBCS1 PL82 7/ | VR150/30
6BJ6 8/ EBF80 PL83 7/~ 5/-
6BR7 11/ EBF83 PL84
6BZ6 EBFs: gusoo 14/8 | MANY
6C4 ECC4 Y33 g9
6C6 ECC81 PY80 550 OTHER
8CD6 ECC82 PYB1 8/- | TYPEB IN
6CH8 ECC83 PYR2 8-
8CL6 ECC84 PY83  6/8 | STOCK.
8D6 /- ECC85 PY88 7/
SES 30F5 ECF80 PY800 8/
TRANSISTORS SILICON
2N696 5/~ | AFII56 4/8 | BSYSD 15/8 | OC71 3/
2N697 5/~ | AF116 4/6 | B8Y56 17/3 | oc72 4~ | POWER DIODES
2N706 3/~ | AF117 4/8 | BSY65 4/8 | OC73 5/~ | 60 p.1.v. 6 AMP 5/6
2N706A 4/- | AFI9 4/8 | BSY78 7/8 | OC74 b/~ | 200 MA 400 P.I
2N708 4/- | AF186 12/- | BSY79 7/6 | 0C75  4/6 2/~ | 8 AMP 7/6
2N745 4/~ | ABY28 6/8 | BBY95A3/8 | OCi6 4/8 | 70 P.I.V. 700 P.1.V.
2N744 4/~ | BCI07 4/6 | BUY1012/8 | OC77  4/8 | 1 AMP 3/8 | 100 AMP
2N753  4/8 | BCIO8 3/8 | GET1054/6 | OC78 5/~ | |40 P.I.V. 35/-
2NO14  4/8 | BC10® 4/6 | GET1I3 5/~ | OC8] 4/~ | '165MA 1/ | ROO P.1.V.
2N916  4/86 | BCI70 3/- | GET873 4/8 | OCSIM 2/6 | 150 P.1.V. 500MA 5/3
2N929 46 | BCI72 3/3 | GET874 4/6 | OC8ID 3/- | o5AMP10/-
2N930  6/- | BCI73 3/9 | MATI007/8 | OC8IDM2/6 | 490 P.1.v. 5 AMP 78
2N1613 5/~ | BCY3l 4/6 | MATIOI8/8 | 0C82 4/8 | g AMP 5/6 1000 P.1.V.
2N1711 6/8 | BCY34 4/6 | MATI207/9 | 0C83 5/ | 400 P.1 6 AMP 7/6
2N1893 8/- | BCY39 4/8 | MAT121 8/6 | OC139 7/8 500MA 3/8 1000 P.I.V
2N2160 BCY42 5/- | NKT2105/- | 0C140 9/8 P.LV. 850MA 6/6
14/11 | BCY43 5/- | NKT2il5/- | OC169 4/8
2N2147 17/8 | BCY70 6/6 | NKT2124/8 | OCi70 4/6
2N2369 15;9 BCY7; 1353 gxnla 355 00131 4;0 THYRISTORS
2N2646 13/8 | BCY7 KT214 0C200 5/
2N2926 3/ | BFI16 4/6 | NKT2153/9 | OC201 7/6 SILICON CONTROL
2N3083 7/8 | BFX12 6/6 | NKT2169/6 | 0C202 6/ RECTIFIERS
2N3055 19/6 | BFX13 6/8 | NKT217 8/8 | OC203  6/- )
2N3705 5/~ | BFY10 4/8 | NKT2194/0 | OC204 6/~ | 400P.LV. 200 P.
28102 6/8 | BFY1l 4/6 | NKT223 5/ [ 8T140 4/- | 3 AMP 7/8 | 7 AMP 15/6
28103 6/8 | BFYI7 4/6 | NKT2243/0 | 8TI41 /- | 100 P.L.V. 400 1
28104 6/6 | RFYIR 4/6 | NKT2253/9 | XAI04 4/6 | 7AMPI3/8 | 7 AMP 15/6
AC107 4/8 | BFYI9 4/8 | NKT229 5/— | XAi24 4/6 | ——— -
ACI26  4/8 | BFY50 4/6 | NKT2404/8 | XAl25 4/6 PLEASE ADD
ACI27 4/8 | BFYI5 4/- NKT2614/3 | XB112 3/-
AC128  4/6 | BFY53 NKT403 XCl4l 7/~ POSTAGE
ACI65 4/~ | BFY90 12/&:3 15/8 Puogo —_—
ACI67 4/8 | BSX19 5/6 | NKT405 TRANS- R
ACI78 5/6 | B8X20 5/8 4/3 | 1BTORS OZ,::;\'E2 DIODEs
ACYL9 4/ | BSX40 13/ | NKTI0439 | OCP71 12/6 | QAZ2001%/- | 0AZ%08 6/8
ACY20 4/9 | BBX41 17/ - AZ: n‘; 10/- | 0AZ209 6/8
ACY21 4/6 | BSY10 b/- | 0C19 7/ | SIGNAL | QAZ2D2 8/ | 0AZ210 g/8
ACY22 4/- | BSYLI 5/- [0C23 8/8 DES,|I| SAZ208 Biedil0zatl /6
ACy28 5/ | BSY26 4/8 | 0C25 776 | DIODES | 0az204 8/6 | 0Az212 0/8
ACY40 4/3 | BSY27 4/6 | OC26 6/ | IN34A 4/ | OAZ205 8/8 OazloNds
ACY4) 4/8 | BSY28 4/8 | OC28  8/8 | OA5 /¢ | QAZ206 8/6 | OAZ715/-
ADI40 8/6 | BBY20 4/8 | 0C35 8/8 | 0A70 /- | OAZ207 9/8
AD149 18/~ | B8Y38 4/6 | OC36 8/8 | OA79 2/ | BTC | WATT SERIES 5%
ADI6L 8/ | BSY39 4/8 | 0C41 5/ | OA81 /- | 2.4/2.7/3/3.9/4.3/13/16/18/
AD162 8/ | B8Y51 7/9 | 0C42 5/~ | OA85 2/~ | 20/30/33 volt, 5/- each.
ADTI140 BRY52 8/9 4 4/- | 0A80 2/8 | Z series. All voltages from
15/~ | BBY53 8/3 | 0C45 3/~ | 0A91  2/- | 3.9-50 volt. 250mW, 2/8 ea.
AFIl4 6/8 | B8Y54 9/6 | OC70  3/-| OAS5  2/8 | 1.6w. 4/~ ea. Tw. 5/- each.
CLEAR PLASTIC PANEL METERS
Firat grade quality Moving Coil panel meters available ex-
atock. B.A.E, for illustrated leaflet. Discounts for quantity.
Type MR 38P, 121/,,in. square fronta.
500-0-500125/-  5OmA..... .. 5/ 150V. D.C. . 25/.
ImA .. 25/- 100mA 300v. DC. . 25/
1-0-lmA". 25/~ 0 500vV. D.C. . 25/-
mA s R 750V. D.C. . 25/-
5mA ... 25/- =DOnEL Aat 15V. AC. .. .25/-
10ma 25/~ 300mA . 50V. A.C. | 25/
750mA .25/~  500mA 150V. A.C. . 25/-
1 amp 25/~ 300V. A.C. . 25/-
2 amp 26/- bO0V.AC. 25/
5 am 25/- .. 25/- B meter ImA 29/6
20mA ., 25/- lOOV U C . 25/- VU meter . 38/6
Postuge Extra. Larger sizes avaﬂ.xbleﬂeml for lists.
Brand new, guaranteed and carrisge paid.
High qnuhtv construction. Input 230V. 50~60 evcles.
Output full variable from 0-260 \.olu Bulk quantitiea available.
1 amp.-£5.10.0; 2-5 amp.—£6.15.0; 5 amp. —£9.15.0;
8 amp. -£14.10.0; 10 amp. ns 10 0; 19 % unp ~£21.0.0;
20 amp.—£37.0.0.

AVO CT.38 ELECTRONIC MULTIMETERS

High

AC.
head
|| amps.

===,

Operation  0/110/200/250V.
perfect. con(lltlon complete with circuit lead and
R.F. probe. £25. Carr. 15/~

quality 97 range instrunent which measures

A.C. and D.C. Voltage. Current, Resistance and
Power
10,000V,
current 10(LA-25 amps.

L.C. volts 230mV-
megQ input). D.C.
Ohme: 0-1,000 megiL.
volt 100mV-250V (with R.F. measuring
up to 250 Mc/s) A.C. current 101LA-23
Power output 50 micro-watis-5 watts.
A.C. Supplied in

Qutput,
(10 megQ-

Ranges
-110

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
pose D/B  oscilloscope.

T.B. 2cps-750 Ke/s.
Bandwidth 5-5 Me/s.
Bensitivity 33inv/CM.

Operating voltage 0/110/
200/250V. A.C. Bupplied
in excellent working con-
dition. £22.10.0. Or com-
plete with all accessories,
probe, leads, hd. ete.
£25 Cairiage 30/-.

ADMIRALTY B.40 RECEIVERS
Just released by the Ministry. High quality
10 valve receiver manufactured LY Mur-
phy. Coverage in 5 hands 650 Kc/s—50

Mc/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. O/F output,
etc. Buill-in speaker,
output for phones,
Operation 150/230 volt
A.C. Bize 19} x13}x
16in. Weight 114 ibs.
Offered good working conulitlon.
£22.10.0.  Carr. 30/-. With circuit
dingrams. A few Brand New £35. Carr.
30/-. Also available B.41 [, F. version of
above. 15 Kc/a-700 Ke/s. £17.10.0. Carr.
30/-.

CLASS D WAVEMETERS

A crystal controlied hetero-
dyne frequency
covering 1-7-8 Mc/s.
Operation on 6 volts D.C.
Ideal for amateur use.
Available in good used con-
«lition. £5.19.8. Carr. 7/8.
Or brand new with acces-
sories. £7.19.6. Carr. 7/6.

in

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high gquality
precision instru-

% ministry by Airmec.
' Frequency coverage
-80  Mcla. AM

€ *W/FM. Incor-
puratea precision dial, level meter, precision
attenuator 14V-100mV. Operatlon 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 )1) with all fully
tested. £45. Carr. 20/-.

R20%8 MK. It
COMMUNICATION RECEIVER

11 valve high grade communication reeeiver
suitablefor tropical use. 1-20 Mc/s on 4 bands,

AM/CW FM operation. Incorporates precision
vernierdriver. BFO. Aerial trimmer, internal
speaker and {2v. D.C. internal power supply

Bupplied in excellent condition, fully tested
and checked £15 00 Carr 20/,

0/

KO} ]

o

7]

oY
5%

¢/

©&ZZ

TE-16A  Transistorised
8ignal Generator. 5 ges

j 400kHz-30mHz. Ap inex-
pensive instrument for the
handyman. Opcrates on
| 9v hattery. Wide easy to
g read scale. 800k Hz modu-
53 x 5F X 3Rin.

with instruc-

leads. £7.19.6.

4/

MARCONI TEST EQUIPMENT
EX-MILITARY RECONDITIONED.

AC.,

con«lmou fully tested and checked. T. 1. 1100
VOI‘T‘HETER Brand New, £50 T.F.1267

TF.144G
STANDARD BIGNAL GENERATORS, 85 Kc/s-
25 Mc/s, £25 Carr. 30/—. T.F.885 VIDEO OSCILLA-
TOR 0-5 Mc/s, £45 Carr. 30/-. T.F.196M BEAT
FREQUENCY OSCILLATOR 0-40 Kc/s. 200/250V.
£20 Carr. 30/-. T.F.142E Distortion Factor
Meler £20 Curr, 20/-. All above offered in excellent

VALVE
TRANSM

8ION TERT BluT Brand New. £75 T.F.137) Wide Band \h]lnoll Meter. Brand New, £50.

TE-20RF SIGNAL GEN ERATOR

Accurate wide range signal generator cover-
ing 120 Ke/s—200

LAFAYETTE TE4G RESISTANCE
CAPACITY ANALYSER

Mc/s on 6 banda. | 2 pI*-2,000 mPd
Directly calibrated | 2 ohms 200 meg- (7
Variable R.F. uat- | ohms. Alsochecks
tenuator. Operation | impedance. turna
i 200/240V. A.C. ratio, insutation,
Brand new with in- | 200/250V. A.C.
atruction. £15.0.0. | Brand New
P, 7/6. 8.A.E. | £17.10.0
tfor details. Carr. 7/6.
TE22 SINE SQUARE WAVE
LDV ANCE AUDIO GENERATORS
TEST EQUIPMENT Sine:  20c/s  to
Brand new and boxed in original sealed 200 Ke/s on 4
cartons. hands. 8quare:
VM.76 VALVE VOLTMETER 20¢/s to 30Kefs.
R.F. measurements in excess of Output imped-
100 Mc/s and D.C. measure- ance 5,000 ohms.
ments up to 100V. with 200/250V. A.C.
accuracy of 4-29% D.C. range Supptled brand
300 MV to 1 KV. A.C. range new and guaran-
300 MV to 300 V RMS. Re- - teed with inatruc-
;lslance202 500M Q. tfon manual and leads, £18.10.0. Carr. 7 /6.
rice £
VM.78 A.C. MILLIVOLT METER RECORDING HEADS ,
Trangsistorised 1 MV-300V. Renter |-track. As fitted to Collaro Mk. IV
Frequency 1 e¢fs to 1 Mec/s. and 8tudio Decks. High imp. record play
Price £55. back, low imp. erase. Lower track only. Brand
VM.79 UHF MILLIVOLT METER new 19/8 pair. MINIFLUX | -track record 12/6.
Transistorised. A.C. range 10] | COSMOCORD |-track heads. High imp.
MV-3V. D.C. current rangej | record/play bl 85/-. Low imp. erase 20/-.
‘01(t/A—-3MA. Resistance 1] | MARRIOTT |-track heads. High imp.
ohm-10 megohms. Price £125. ] | record/playback 85/-. Low imp. ernse 20/-.
HIB AUDIO SIGNAL GENERATOR Post extra.
15 ¢/s-50 Ke/s. sine or square
wave, Price £30.
J1B AUDIO SIGNAL GENERATOR
15 ¢/s-50 Kefs. Price £30. G. W. SMITH
2B AUDIO SIGNAL GENERATOR & CO (RADIO) LTD
As per J1B except fitted with ( ) N
output meter. Price £35. 3-34 Lisle St., W.C.2
TS TRANSISTOR TESTER Also see oppos. page
Carriage 10/- per item.
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LAFAYETTE DE-LUXE 100K Q/VOLT
“LAB TESTER" Giant 6iin. scale Built-in
meter protection 05/
2-5/10/50/250/800/
1,000V D C. 0/3/10/50/

250/500/1.000V A.C. 0/
10/1003LA/10/ 100/
500mA /2 5/10A. 0f
1K/10K /100K /10M/
10M Q. - 10 to 49-4dB
£18.18.0. P. & P. 5/

LAFAYETTE 57 Range §f

Super 50k 0 /volt Multi-

meter. D.C. volts 12 mV

1000V. A.C. volta 1-5V

-1000V  DC current

251,A-10 amp Ohma 0-

10megRdB —20to +81

dB. Overload protection
£12.10.0. Carr. 3/6.

NEW MODEL 500 30,000

Y et O.P.V. with overload
E protection, mirror  scale
/ ~5/10/25/100/

0/°5/ /
250/500/1,000v. D.C. 0/2-5/
10/25/100,/250/500/
1,000v. A.C. 9/601£A/5/50/
500mA. 12 amp. D.C.
0/60K/6 Meg./60 Meg.Q
£8.17.8. Post paid.

MODEL TE-90 50,000 O.P.V.
mirror scale overload protec-
tlon 0/3/12/60/300/600/1200v.
D.C.0/6/30/120/300/1200v.
D.C. -03/6/60/600mA.
16K/160K/1:6/16meg Q.
to +63dB.£7.10.0. P. & P. 3/-

MODEL TE-12
20,000 O.P.V. 0.0-6/6/30/120/

600/1,200/3,000/6.000v. D.C.
0/6/30/120/600/1.200v. A.C,
0/601,A/B8/60/60011A. O/6K ]

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. 0-50pA
5{50/500mA. 0/6K/60K/600
K/fmeg.£4.17.6. '. & P. 3/-.

o) MODEL PT-34. 1,000
S0PV, 0/10/50/260/

500/1,000v. A.C. and
D.C. 0/1:100/500/mA.
D.C. 0/100K Q. 38/6.
P. & P.1/6.

MULTIMETERS £or EVERY purpose/

TE-800 20,000Q/VOLT
GIANT MULTIMETER
mirror scale and overload
protection. 6in. full view
d meter. 2 colour scale, 0/
2-5/10/250/1,000/5.000v
A.C. 0/25/12-5/1050/250/
1,000/5,000v. D.C. 0/

501LA/110/100/500 mA/
.C. 02K/
OHM.

10 amp.
200K 20 MEG.
£15. P. & P. §/-.

MODEL AS-100D. 100K Q/ |
VOLT. 5in. mirror scale.
Built-in meter protection.

0/3/12/60/120/3
600/1,200v. D.C. 0/6/30/
120/300/600v. A.C. 0/

10 A/6/60/300m A/
12 amp. 0/2K/200K/2M/
200M Q. 20 to +17dB.
£12.10.0. P. & P. 3/6.

PROFESSION-
AL 20,000 opv
LAB. TYPE
Multitester.
Automatic
overload pro-
tection, mirror
scale. Ranges: 1/10/50/250/500/1,000 volts.
D.C. and A.C. 0-500pLA, 10mA, 250mA.
Cure nt: 0/20K,200K, 2 megohm. Decibels:
-20 to +22dB. £5.18.8.
P& P 2/6

MODEL TE-70. 30,000
O.P.V. 0/3/15/60/300/600
/1,200v. D.C. 0/6/30/120,
600/1.200v. A.C. 0/30pLA
'3/30/300mA . 0/16K/160K
/1-6M/16 Meg. 1o

£5.10.0. P. & P. 3/-

TE-51. NEW 20,0000/
VOLT MULTIMETER with
overload protection and
mirror scale. 0/6/60/120/
1,200v. A.C. 0/3/30/60/300/
800/3,000v. D.C.0-601LA/12
/300mA. D.C.0/60K/6 meg.
ohn.92/8. P. & P. 2/6.

MODEL
5/26/50/250/500/2,500v.
10/50/100/500/1,000 v

TE-10A. 200k Q)]

AC.
0/50LAf2-5 mA/250 mA D.C.
0/6K/6 meg. ohin. 20 to

+22dB.
10:0, 100mFd. 0-100-0-ImFd.
69/6. P. & P. 2/i

NEW

T.E.40 HIGH
SENSITIVITY A.C.

VOLTMETER
10 meg. input 10 ranges:
+01/-003/-1/-3/1/3/10/30/
R.M.8.  dcps.
2Mcfs. Decibels 40 to
+50dB. Bupplied brand
new complete with leads

and instructions. Opera-
tion 230V. A.C. £17.10.0.
Carr. 5/-

TO-2 PORTABLE
OSCILLOSCCPE

A general purpose low
cost econoiny oscillo-
scope for everyday use.

Bandwidth
MHZ. Input
imp. 2 meg 25 PF.
Illuminated scale. 2in.
tube. 115 180 x
230mm. Weight 8Ib.
220/240V a.c. Bupplied
brand new with hand-
book . £22.10.0. Carr. L0/-.

===®

\\\\\\\\\\\\\\ﬁ W :Dv/ypy/’/ cr

sistors,

STAR SR-200 SSB AMATEUR RECEIVER

An exciting new recciver covering 8 amateur bands

Nearly 200 pages giving Jull detaifs of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION

EQUIPMENT AND HI-FI

EQUIPMENT.
Each section greatly enlarged and fully
illustrated. Thousands of items many at
bargain prices.
Free Discount Coupons Vafue 10/-

SEND NOW-ONLY 76 PP 1"

UNR-30 4-BAND
COMMUNICATION RECEIVER

Covering 550 Ke/s-30 Mc/s. Incorporates variable BFO
for CW/38 B reception. Built in speaker and phone
jack, Metal cabinet. Operation 220240V, A.C. Supplied
brand new, guardnteed with instruc-
tions. cmi 13 gns.

LAFAYETTE SOLID STATE HA600 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 Kc/s-400 Kc/s and 550 Ke/s-30 Me/s
F E T front end @ 2 mechanical filters ® Huge
dial @ Product detector @ Crystal calibrator @
Variable BFO @ Nolse limited @ S meter ® 24in.
Bandspread @ 230V. A.C./12V. D.C. neg. earth
operation @ RF gain control. Size 15in. % 93in.
8lin. Weight 18 Ibs. EXCEPTIONAL VALUE.
£45. Carr. 10/—. S.A.E. for ull details.

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE
4 band receiver covering 860 Ke/s to 30 Me/s.
continuous and electrical bandspread om 10, 15. 20,
40 and B0 metres. B valve plus 7 dlode circuit.
4/8 ohm output and phone jack. B8B-CW @ ANL
@ Variable BFO @ B meter @ Sep. bandspread
dial @ [F 455 Kc/s @ Audio output 1-5 W. @
Variable RF and AF gain controls. 115/250V
R A.C. Mains. Beautifully designed. 8ize: 7 x 15
10in. With instruction manual and service data. £39.15.0, carriage paid.
TRIO COMMUNICATION TYPE HEADPHONES. Normally £5.19.6.
OUR PRICE £3.15.0 if purchased with above receiver.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER
A completely new transistorised receiver covering _
152-174 Mc/s. Fully tunable or crystal controlied §
(not supylied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built i
in speaker and illuminated dial. 8queich and vol- f
ume controls. Tape recorder output. 75Q aerial
input. Headphone jack. Operation 230V. A.C./
12V. D.C. Neg. earth. £37.10.0, Carr. 10/-.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, IHF music power, 30W
at 8. Response 30 20,000 4+ 2dB at 1W. Dis-
= o tortion 1% or less. lnputs 3mV and 250mV

160/80/40/20/15/10 metres. 1iluminated alide rule dial . Output 3-160. 8 te L and R. vol h
@ 8 meter @Crystal calibrator @ Product detector @ o ,m t,r‘(; Iap,“TrebIe ;?nd \S;?.-“nn:omroll.nsureov:h‘:::]fc\g:.
Automitic noise limiter @ RF tuning and gain con- ﬁ % ® Brushed aluminium, gold anodised extruded front
trols. @ Bpeaker or phione outputs @ 8 valves, 2 tran- - " e Danel with complementary meta, case. Size 10} x
2 diodes. 220/240V. A.C. Buppled brand new mg— 9/16 x 7 13/16in. Operation 115/230V. A.C.
and guaranteed. £40.0.0. Carr. 10 £28. Carriage 7/6,
AVOMETERS
Supplied in excel- R
lent condition, fully,
] tested and checked. | pyp; CURRENT RANGE OFFERED  SRP22 Mono £6.10.0
Complete with | BRAND NEW AND GUARANTEED AT SRP22 Btereo. £6.19.6 |
prods, leads and | FANTASTIC SAVINGS :1335 M"ono £7.10.0
(ORI ORR 35025 Bteres . igilg:g
Model 7 £13.10.0. *2025T/C Mono/Stereo £8.17.8
P.and P. 7/6. *3000 Stereo . T £0.19.8
*BP25 MKII. . £11.19.8
*8L56 ... £11.18.6
ATOMK IT £12.10.0
TE11l. DECADE 'Al'l;io MKII ﬂg.}o.g
RESISTANCE ST e
ATTENUATOR 4Aol’l75 .............. :ég gg
Varlable range 0- BL73 £28. 0.0
111dB. Connections, 8L98 5. 0.0

Unbalanced T and

Bridge T. Impedance 6009 range (0-1dB x
10) - (1dB x 10) + 10 + 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0-05dB. +Indlcation dB x 0-01.
Maximumn input less than 4W (50V). Built in
6000 load resistance with Internal/external

awitch. Brand new £27.10.0. P. & P. 5/

Bl el NN

g - 5 .. £35. 0.
Carriage/insurance 7/6 extra any model. *Bpecial offer base and cover avallable for theae
models at £4.15.0. Carr. 3/—. Full range of Garrard accessorles available .

| FIELD TELEPHONES TYPE L

Generatorringing, metal cases. Operates from
two 1-BV. batteriee (not supplied). Excellent
condition. £4.10.0 per pair. Carr. 10/-

= (RADIO) LIMITED

Phone: GERRARD. 8204/9155
Cables: SMITHEX LESQUARE

E.M.I. SINGLE PLAYERS

4 speed with separate arm and cartridge.
52/8. Carr. 3/6.

Sy iu Ferrdaz..
Pl srgpiind.

3.34 LISLE STREET, LONDON, W.C2
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ClTl —ZXCITING
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a new 4-way method of mastering

ELECTRONICS

by doing

and

seeing

1 OWN and
HANDLE a
complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

2 BUILD
it and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 READ and
] DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

Ri8
820

A = ’ac

W

® D g = :
_ @ S 7 _(s.f-.n

et ®.

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . .

® VALVE EXPERIMENTS @® PHOTO ELECTRIC CIRCUIT ® A.C. EXPERIMENTS

® TRANSISTOR EXPERIMENTS @& COMPUTER CIRCUIT ® D.C. EXPERIMENTS

® AMPLIFIERS # BASIC RADIO RECEIVER ® SIMPLE COUNTER

@® OSCILLATORS ® ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

® SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES
This new style course will enable anyone to really understand electronics by a modern, practical and visual method—

no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

4)p

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

-
I
I
BLOCK CAPS |
I
J

______ POST NOW |
' FREE 7.
BROCHURE |

|

1

l or write if you prefer not to cut page

PLEASE PW 3
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PRACTICAL

WIRELESS

VOL 44 No 11

Issue 745

MARCH 1969

TOPRIC OF THE MONTH

Ancient and Modern

E would dearly like to meet the character who

coined the phrase “the customer is always right”.
Many organisations are either blissfully unaware of this
sentiment or feel that such consideration is below
their dignity. As readers of Practical Wireless, you who
are (we hope) eagerly scanning these lines are in a
sense customers of the Editor. And before you all rush
for pens and typewriters, let it be said that all of us on the
editorial staff are anxious to please our customers—at
least to the extent that as we have so many customers it
is impossible to please everyone all the time!

In recent months it has been our policy to lay a
greater emphasis on semiconductor devices. Most of
the industry, including the domestic equipment field,
is using semiconductors; not only that but as the months
go by more and more sophisticated devices become
available. It is obvious that the home constructor
generally wants to be as up to date as possible and we
hope that the articles we publish give him the raw
material to achieve this end.

However, the postbag during this period has
contained a large number of letters from readers
deploring the fact that we appear to be debarring the
humble valve from our pages. The readers who write
thus have perfectly valid arguments for their case. The
valve champions say that they have plenty of valves
in their spares boxes which are still capable of giving
good results; they say that they prefer using valves to
semiconductors; they point out that in some applica-
tions, valves can still give as good a service, or better,
than transistors.

There is no doubt that the valve is far from obsolete
to the home constructor or to those who repair
equipment either as a hobby or professionally. People
are still buying valves in some quantity and they are
cheap and plentiful; as an exercise take a look through
the advertisement pages and see how many valves are
being offered for sale!

As the customer is (nearly) always right, we will
therefore make a point of incorporating information on
valve projects (and the main article this month
describes a valve receiver) but must bear in mind
advancing technology and place the main emphasis
on more modern circuitry. We might then please al/
readers—though we doubt if this is strictly possible!

W. N. STEVENS—Editor.

NEWS AND COMMENT

Leader
News and Comment 826,

MW Column
by C. Molloy

On the Short Waves
by Christopher Danpure and
David Gibson, G3JDG

Your Questions Answered

Practically Wireless
by Henry

Letters to the Editor 862,

CONSTRUCTIONAL

Progressive Superhet
by F. G. Rayer, G3OGR

One-Sixty Superverter
by A. S. Carpenter, G3TYJ
Six Transistor FM Tuner, Part 2
by W. Cameron
Microphone Preamplifier
by J. A. Jebb

OTHER FEATURES

Repairing Radio Sets, Part 3
by H. W. Hellyer

Home Workshop Practice, Part 1
by P. Hamley

Magnetic Sound Recording, Part 2
by W. S. Fowler

P.W. Guide to Components, Part 4,
Modern Electronic Components,
by M. K. Titman, B.Sc.

825
827

833

840

847

857
865

828

844

852

858

834

848

866

870

APRIL ISSUE WILL BE PUBLISHED

ON MARCH 7th

AMl correspondence intended for the Edltor should be addressed to: The Editor, “‘Practical Wireless", IPC Magazines Ltd., Tower House, Southampton Street, London.
W.C.2. Phone: 01 836 4363. Subscription rates, Inciuding postage: 42s. per year to any part of the world. © IPC Magazines Ltd., 1969. Copyright in all drawlngs, photo=
graphs and articles published in “'Practical Wireless'' Is {fically reserved thr the countries signatory to the Berne Convention and the U.S.A. Reproductions

or imltations of any of these are therefore expressly forbidden.
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NEWS AND COMMENT...

FILMSHOW 1969
The annual filmshow, organised jointly by Mullard
Ltd., Practical Wireless and Practical Television
magazines is to be held once again at Caxton
Hall, Caxton Street, Westminster, London, S.W.1.
The date this year is 28 March and the show will
start at 7.30 p.m. prompt.

The programme will include a lecture on Colour
Television, covering the setting-up procedure and
dealing in detail with degaussing, purity, conver-
gence and grey-scale tracking.

The film is entitled /t’s the Tube that makes the
Colour and describes the manufacture of Mullard
Colour Screen TV picture tubes.

Refreshments, free of charge folks, will be served
at half-time.

Application for tickets—which are also FREE—
should be made to “"Filmshow"’, Practical Wireless,
Tower House, Southampton Street, London, W.C.2.
A stamped, addressed envelope enclosed with all
applications please.

MOBILE RALLIES SO FAR
APRIL 20—North Midlands at Drayton Manor Park, near
Tamworth, Staffordshire.
MAY 18—Northern Mobile Rally.
JUNE 1—Amateur Radio Mobile Society.
JUNE 29—Longleat at Longleat Park, near Warminster,
Wiltshire.
JULY 6—South Shields Mobile Rally.
AUGUST 10—RSGB Mobile Rally at Woburn Abbey.
AUGUST 17—Derby and District.
AUGUST 24—Torbay Amateur Radio Society.
Club Secretaries: if you want us to publish details of
your Mobile Rally, drop us a line and we'll try and put
information in the next issue.

AH, THAT'S BETTER!

g Sl D8 clius DSk
£BURN
B Lo

Pmment gepstores o

There is a persistent, boring, increasing pain about
a burn that won’t let you forget it and it can turn
into a nasty sore, if neglected.

The beginner dealing with tools with which he
isn’t familiar is apt to have a burning accident, and
the professional, with all his know-how, sometimes
gets a trifle careless.

All sorts of domestic remedies can be tried and
fail-—butter, baking powder, iodine. The answer
now is a quite new product—""Burneze’’, price 7s 3d.

Burneze is neither sticky, messy nor glutinous
and to spray for 8 to 10 seconds, which thoroughly
chills the area, is sufficient. It is a scientifically
developed product which takes the heat out of the
burn immediately so that tissue damage is reduced.
A topical anaesthetic is included to soothe pain. It
also reduces the over-release of histamine which
causes blisters, and inhibits the spread of toxic
molecules.

826

MULLARD AT BRISTOL SCIENCE EXHIBITION

At the exhibition arranged by the Association for Science
Education in the School of Chemistry, Bristol University,
from st to 3rd January 1969, Mullard Educational Service
demonstrated a simple high-impedance d.c. voltmeter and
microwave system, both primarily intended for con-
struction by schools and technical college pupils or staff.

The voltmeter can measure up to 500V d.c. in eight
ranges. It incorporates a d.c. amplifier using a field effect
transistor type BFW64, so that on every range the input
impedance exceeds 10MQ. It requires a supply voltage of
9V and takes a current of approximately 6mA.

The Gunn effect device greatly facilitates the construc-
tion of a simple, compact microwave system for demon-
strating the properties of radio waves. The transmitter
consists of a transmitting horn attached to a short length
of waveguide containing a Gunn effect device. An
adjustable screw in the cavity behind the device provides
a means of tuning the transmitter by matching the wave
guide to the device. Power is supplied by a 9V battery and
the current drain is approximately 100mA. With a Gunn
effect device type CXY11A the output is about 6mWwW
at 10Gc/s.

The receiver has a horn and a waveguide similar to those
of the transmitter. The signal is detected by a microwave
diode and is indicated on a 50uA meter.

The microwave transmitter being tuned in the photograph
consists simply of a Gunn effect device inside a short length
of waveguide attached to the transmitting horn. A resistor
in series with the Gunn device and a zener diode in parallel
with it ensures that the applied voltage is of the correct
value.

NEW WELLER CATALOGUE
Weller Electric Ltd., the manufacturers of soldering tools,
have just published a new catalogue which deals with their
range of temperature controlled soldering tools.

This four page, coloured catalogue deals with many
aspects of soldering with temperature-controlled solder-
ing pencils and their inherent advantages over more
conventional tools. Details are given on the curie point
principle—the control factor behind these soldering
pencils, with information concerning cost saving Wellertips,
safety aspects, and temperature and tip size choices for the
TCP range. A price list for the complete range of Weller
soldering tools and accessories is included with the
catalogue.

This catalogue is available on request to Weller Electric
Ltd., Redkiln Way, Horsham, Sussex.
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NEWS AND (OMMENT...

GET IT BOXED
The complete range of Electroniques die-cast boxes now
extends from 4 x 3 x 1in. to 11 x 7 x 6in.

The new larger sizes incorporate the slot guide system
unique to Electreniques boxes used on the original range.

The four larger sizes, which are not available elsewhere,
will prove useful in housing equipment for which fabricated
steel cases are currently used.

The greater depth offered by the new boxes also permits
the inclusion of larger components such as wafer switch
assemblies and multi-ganged potentiometers.

Further inquiries to: Electroniques, Edinburgh Way,
Harlow, Essex. (Manufacturing industry inquiries to
Electronic Services, same address).

RADIO, TV AND ELECTRONICS BOOKS
The Modern Book Co., 19-21 Praed Street, London,
N.W.2 announce their new catalogue of technical
books. Price of this invaluable booklet is 2s.

COMPONENT SHOW IN MAY
Space for the 21st London Electronic Component Show
in May which celebrates its majority in 1969 by going
fully international is now completely booked up.

The organisers, Industrial Exhibitions Limited, report
that a substantial influx of foreign exhibitors, added to the
fact that many of the UK firms taking part have increased
their stand space, means that the show is 25% bigger than
before.

NORTHERN POLYTECHNIC AND MULLARD LTD.
RUN JOINT COURSE ON I.C. LOGIC SYSTEM
DESIGN

This picture shows members of the first one-week course
in the theory and practice of integrated circuit logic system
design at Northern Polytechnic, London. The courses are
organised jointly by Mullard Ltd. and the Northern Poly-
technic. The picture was taken on the last day when
members took part in individual projects involving the use
of integrated circuits. Typical examples included a traffic
light control system, vending machine sequence logic and
adder circuits. One course a month is planned until May
of next year. December and January courses had their
full complement of members and bookings for the remainder
of the courses are coming in.

A YEAR OF ACHIEVEMENT

During 1969, BSR Ltd., the makers of record changers,
confidently expect to achieve over 50% of the world’s
market following 1968°s 47% share. In Great Britain nine
out of ten record changers are made by BSR, yet this ac-
counts for only a fifth of the output, the remainder are ex-
ported to over eighty countries throughout the world.

The photograph shows record changers of the MA 65,
MA 70 and MA 75 range being manufactured at Old Hill,
one of their three British factories.

LATEST HEATHKIT CATALOGUE
Heathkit will be pleased to forward a free catalogue to read-
ers who care to write to them at their factory at Gloucester.

MORE GEN FROM MULLARDS
Pamphlet No. 21 in the series Educational Electronic
Experiments issued by Mutlard Educational Service
describes a simple motor speed controller using a
thyristor.

The circuit described is intended for the speed
control of fractional horse power, a.c. series motors
of the type normally used in electric hand drills and
food mixers (1 h.p. maximum). The controller not
only enables the speed of the motor to be varied but
also maintains a reasonably constant speed under
varying load conditions.

Also available from Mullard Eclucational Service
is a pamphlet entitled /ntroducing silicon planar
transistors. Its description of how silicon planar
transistors are manufactured will be of use to
teachers and students of electronics. and of interest
to engineers using semiconducter devices.

Copies of these two pamphlets can be obtained
from Mullard Educational Service, Mullard Limited,
Mullard House, Torrington Place. London, W.C.1.
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‘ ‘ TITH the larger type of receiver, progressive
stage-by-stage construction has several advan-
tages. A simple but efficient working receiver

is first obtained without very complicated con-

struction, reducing chances of wiring errors and
also initial expense. Extra valves and other circuitry
can be added later, each being tested when fitted.

This receiver is built initially as a 4-valve (plus
rectifier) superhet, having frequency changer, inter-
mediate frequency amplifier, detection and output
stages. In this form, it gives excellent results, cover-
ing one chosen waveband, without the complication
of band-switching, a straightforward project of
this kind should not present any difficulty even for
a beginner.

jrogressive

Band-switching is then added, so that the receiver
has five switched ranges, as follows: (1) 150-
400kc/s, (2) 525-1500ke/s, (3) 1-7-4-6Mc/s, (4) 4-1-
12Mc/s, and (5) 11-5-31Mc/s. These cover long,
medium and short waves. The receiver can be used
on any of these bands as the coils are added and
by testing it on each band as the coils are wired,
difficulty or confusion in switching is eliminated.

A radio frequency amplifier is then added, with-
out disturbing existing work. This rf. stage
increases sensitivity, and greatly reduces second
channel interference on the h.f. bands; again the
receiver can be tested as each r.f. coil is added.
As the complete circuit has fifteen coils to cover the
five bands, with associated switching, padders, etc.,
this method of proceeding step-by-step is very help-
ful in avoiding errors in wiring.

The complete coil and switch section is built into
a screening box easily made from ‘“‘universal
chassis” flanged members, giving complete screen-
ing and a rigid assembly. The oscillator and mixer
coils have small trimmers incorporated, and this
saves space and work. The aerial coils have no pre-
set trimmers, but a panel variable aerial trimmer,
which is almost essential for best results with any
aerial. All unused coils are shorted to avoid
absorption losses.

To increase sensitivity and selectivity, a further
i.f. amplifier can then be added. The other addi-
tions described can be added later. They include a
signal-strength or S-meter with panel zero control,
manual control for r.f. and if. gain, heterodyne
oscillator for c.w. and for s.s.b. carrier insertion, and
headphone jack. The dial allows direct calibration
for all frequencies and also has a 0-500 logging
scale. A ready-made, sprayed aluminium cabinet
and panel are used resulting in a finished receiver of
quite professional appearance and performance.

Basic Circuit

This is shown in Fig. 1, and it can be wired in this
form before adding the band-switching. Assuming
that the r.f. stage will in any case be added later,
VCl and VC2 are two sections of a 3-gang tuning
capacitor. V1 is the frequency changer, and the
grid coils are temporarily used as aerial coils by
taking blue to aerial, and red to chassis. When

828.
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the r.f. stage is present, blue goes to r.f. valve anode
and red to h.t. positive supply.

Each oscillator coil has its own particular padder
capacitor value, as listed, and these are added with
each coil, as the coils are wired in later. The grid
and oscillator coils each have a small trimmer (TC)
incorporated. The layout allows trimmers to be
adjusted from below the chassis, and coil cores from
above.

The aerial coils for the r.f. stage, when added,
have no pre-set trimmers, and their cores are
adjusted from under the chassis. V2 is the usual i.f.
amplifier, V3 provides automatic volume control
bias from one diode (pin 6), this being applied to
V2, In the completed receiver, a.v.c. is applied to
the r.f. stage and both if. stages. V3 also gives
audio amplification, and finally the output stage V4
drives a speaker (or phones when required). V5 is
an indirectly heated rectifier, and this avoids high
initial surge voltages, a fuse protects this valve and
the transformer. The final receiver requires a 100mA
h.t. supply, this is easily provided by the trans-
former recommended. With this transformer, R15
and R16 (150Q) are fitted to reduce the h.t. voltage
a little, especially when fewer valves impose a lighter
load, and to limit peak rectifier anode current.

When the r.f. stage is added, it does, of course,
come in before the existing stages VI, the extra i.f.
amplifier is placed between VI and V2 in Fig. I,
the S-meter is operated by V2 cathode circuit, so
could, if wished, be added to Fig. 1.

Chassis Dimensions

The chassis measures 13 X 8in. by 24in. deep,
the depth being needed to clear the coil box. Figure
2 shows the most important dimensions. The easiest
method is to fix a piece of paper 13 X 8in. to the
chassis with tape or a few spots of adhesive, and
mark out on this in pencil then pierce through all
drilling positions with a centre-punch or pointed
tool, the paper is then removed and the chassis
is drilled.

The 9-pin holders require 2in. diameter holes
(ECHS8I1, 6BW6 and EZ81), and other holders need
#in. holes, these sizes are easily made with a screw-
up chassis punch. It is wise to make the holes
for the r.f. stage, extra if. stage, and b.f.o. at the
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Fig. 1: The basic circuit of the Progressive Superhet; only one set of coils are shown.

same time. All coils occupy %in. diameter holes,
aerial coil | is under the ganged capacitor, but does
not have to be adjusted from above. Mixer grid
and oscillator coils for band 3 have to be reached
from above with a core tool, with the ganged capaci-
tor nearly closed.

Seven holes are necessary for each of the if.
transformers, those to clear the four tags should
be +%in while two #in. holes take fixing screws.
A central fsin. hole allows one core to be reached
from below. The mains transformer is bolted over
a hole which will clear all tags and a piece 3 x liin.
is cut from the front of the chassis to take the

tuning drive mechanism A paper template is pro-
vided with the drive, this is placed on the panel so
that holes etc, can be marked and the large aperture
is made by sawing between corner holes. Fixing
holes should be cleared of burr with a countersink
bit or a few turns with a larger drill, and all frag-
ments and filings, etc., should be cleared away before
fitting the switch, ganged capacitor and other
items. The ganged capacitor is raised by threaded
spacers, long bolts with extra nuts, or some similar
means, so that capacitor shaft and drive shaft are
in line. Before fitting the capacitor, solder a lead
to the bottom tags of each section (Fig. 2) and
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Fig. 2: The layout and details of the chassis viewed from the top.
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take these wires down through holes in the chassis.
If preferred, the receiver can be wired before
actually fixing the panel and drive on.

Under the Chassis

The first step is to complete the circuit as in Fig.
1, and test this to make sure it performs correctly
on the one waveband for which coils are connected.
Band 2, or medium waves, is probably most suitable.

Figure 3 shows the underside of the chassis, and
a few points should be noted. The mains trans-
former T2 and rectifier V5 are wired first. and the

smoothing choke L! is then bolted to the side of the
chassis, over the position occupied by V5. Negative
tags or leads of the smoothing capacitors C16 and
C17 are soldered to a tag bolted to the chassis. A
tagstrip with two insulated tags is bolted near the
positive ends of the capacitors to support them.

The mains lead is 3-core flexible cord, taken
through a grommet placed in a hole near the
“speaker” sockets and soldered to a tagstrip near
T2, Fig. 3; the switch of VRI1 is included in the
live lead to T2 primary. The transformer shield is
wired to the chassis.

As the transformer has a separate 6:3V 1A wind-

M e A E =
-\ 63V HT+ RS MC HT+ &
T Y R Jij;2
2 R c8 e N3 N\O Oo
R V3 oh4L12 @IFT2 @ A ) O
R6 oo/ Extra
MC w3 6 38 eave- = oty IF stage OO
AVC line
c K — 7|
& To switch
Rear gang
& Vi R4
S3V1 b ) 13MC R1
SIRD Toswitch Yeal” c1 P T+
- = —-—I
R2
To switch
Centre gang
To switch
oy 0 —° | \ )
o Vs { E Sl Ry
by L1 ° ° L0 A4 - D f
MC o %o |
(‘ LiRs Metal box Remove for
g / RF stage
/ (: O O Shaft—e|
AC i /
el For BFO— 2% ©
qF T2 pri. /\ O O
Fs1 A\ l l
\
VRt \
R—>MC J A
—_ — —1— 1 I
- 2" Y : 2" o p AN P, 2V |
Oon/Oft BFO CW/AM/SSB Tune Band swifch Ae. trim RF/IF gain

Fig. 3: The wiring of the basic receiver. Note that the smoothing choke L1, when in position, lays beneath V5, this is clearly shown
in the photograph below.

ing, this is used for the rectifier heater, which is
not earthed to the chassis, the 63V 4A winding
supplies all other heaters. The fuse-holder is bolted
near L1, a little clear of the chassis. Heater, power
circuit and similar leads are run against the chassis.
It is helpful to use various colours to identify certain
circuits, such as blue for heaters, red for h.t. posi-
tive, etc., the central spigots of the valveholders
are earthed to the chassis.

The connection from tag 1 of V3 to VRI slider,
and from VRI1 to Cl1, should be screened, the
brading is taken to the nearest chassis connecting
point at both ends of each screened lead. The triode
section anode resistor, R10, is supported by a tag-
strip which serves as an anchor point for other
leads. The small components R7, R8, C9, CI0,
Cl1 are wired on a further tagstrip which is then
bolted in place.

Underside view of the chassis with the coil box cover in position.
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Take care that the i.f.t.s are bolted so that their
tags are arranged as shown in Fig. 3, short pieces of
insulated sleeving on the tags will prevent possible
shorts to the chassis due to fragments of solder etc.
Figure 3 shows the position occupied by the coil
box, but the holder for V1 (Fig. 1) is wired before
making and fitting this box. When the box is fitted
later, run V1 anode lead out through a hole as shown,
as this will later be taken to the adjacent extra
i.ft. The 6:3V heater lead then passes through the
rear of the box to V2, while the h.t. positive lead
will go through the box to the strip holding R10.

When the wiring of the basic circuit is com-
pleted, as in Fig. 3, it is wise to test the circuit.
Figure 3 shows the positions of the b.f.o. pitch
control. c.w./a.m./s.s.b. switch, band switch, aerial
trimmer, and r.f/i.f. gain controls, but these will
not yet be present: the coil box is also absent.

Take range 2 (medium wave) oscillator coil and
the 270pF padder, the tags are identified by colours.
Connect green to C3, using the lead marked
“switch” in Fig. 3, similarly take blue to C4, yellow
to the padder, and black to chassis. Assuming that
the r.f. stage will be added later. connect the m.w.
mixer grid coil blue to aerial. green to VI pin 2,
and red and black to chassis. The receiver can now
be aligned and tested, and should give good results
on this waveband.

If any wiring errors are made, these are most
likely to be in the band-switching, so when the coil
box and switch have been assembled and fitted, it
is recommended that the set is tested again with
only the same m.w. mixer and oscillatbr coils, but
this time selected by the appropriate switch position,
results should be the same as before. This is better
than making a mistake which perhaps would result
in a whole series of other coil connections being
made incorrectly.

Coil Box

The coil box is made from a 6 X 5 X 2in. “uni-
versal chassis” with the addition of two extra 6 X
2in. runners. The chassis has two 6 X 2in. run-
ers, two 5 X 2in. runners, and a 6 X 5in. flat
plate. The two extra 6 X 2in_ runners have about
3in. removed from the flanges at each end, so that
they will fit inside the flanges of the 5 X 2in.
runners. They can then be bolted together to form
a box with three sections as shown in Fig. 3.

Drill 6BA clearance holes and punch a 3in. hole
so that the switch mechanism can fit against the
front runner. Similar holes are made in each 6 X
2in. runner, including the back one, this allows the
switch shaft to pass through all runners and also
two 6BA screwed rods, to hold the switch wafers.
To avoid any inaccuracy, the box is taken apart
and the front runner used as a template to mark
drilling holes on the other runners, if this is done
all holes will be exactly in line when the box is
assembled.

Drill the flanges so that the box can be bolted
to the chassis, position it with the switch shaft in
the panel hole, mark through the flange holes on to
the chassis and drill. Also drill or punch holes in
the box sides for the heater, h.t. and other leads.
One flange is cut to clear the r.f. valveholder.

The box, with switch, is assembled complete
before bolting it to the chassis. The mixer stage

s components list

Resistors:

R1 33kQ1W R9 1 MQIW

R2 220Q W R10 220kQ W

R3 47kQiW R11 3-3kQ 1w

R4 33kQ 1W R12 1 MQ iW

R5 33kQ1W R13 470kQ 3W

R6 68Q3iW R14 270Q1W

R7 33kQIW R15 150Q1W See

R8 220k 3W R16 150Q1W text
VR1 500kQ log pot with switch

Capacitors:
| C1  0-1uF 350V
C2 O 1uF 150V

1 C3 100pF silver mica
C4 200pF silver mica Padders:
| C5 01uF 350V Band  Value
l C6 0:04uF 150V 1 110pF
C7 O 1uF 150V 2 270pF
C8 33pFsilver mica 3 1000pF
C9 200pF silver mica 4 3000pF
'I C10 100pF silver mica 5 3900pF
C11 0-01uF 150V silver mica

C12 50uF 25V

C13 0:01uxF 350V or mica

C14 0-01uF 350V Trimmers TC: Built on
C15 25uF 25V coils

C16 32uF 450V VC1/VC2 2 sections of
C17 16uF 450V 3-gang Jackson JB/4507
/10/320, 320pF |

Coils:
Band Aerial circuit  Mixer grid Oscillator
Qoilmax: Stabqoil: Stabqoil:
1 Mz8 MX8 0S8 |
2 M2Z9 MX9 0s9
3 MZ10 MX10 0S10
4 MZ11 MX11 0S11
5 Mz212 MX12 0812
(Electroniques)
1FT1  S3D/6/460

| 1FT2 S3D/1/460 (Electroniques)
| Switch (to include R.F.)
Four TSW6/2/S six-way all unused shorting wafers
| TSW/SH/5/2 mechanism
Studding (6BA rod) (Electroniques)
' Eddystone No. 898 drive. Flexible coupler |
Atuminium case 15 x 9 x 8in. Type W (H. L. Smith & |
| Co. Ltd.)
L1 P3141 120mA 5H smoothing choke (Electro- ||
| niques)
.I T1 45:1 60mA speaker transformer
| T2 P2931 250/0/250V 150mA, 6-3V 1A, 6:3V 4A
| (Electronigues)
Chassis 8 x 13 x 23in. Pair 4 x 4 in. Type C brackets
| (H. L. Smith & Co. Ltd.) Coil box, “Universal Chassis”
6 x 5 x 2in. with two extra 6 x 2in. sides (Home Radio,

Mitcham)

V1 ECH81 V4 6BW6
V2 6BAG6 V56 EZ81
V3 6AT6

Two B7G holders with cans

Three B9A holders, one 2%in. can

PLH2 bracket bulbholder and 6-8V 0-15A bulb
(Home Radio, Mitcham)

E895 Z x Zin. black round knobs (Home Radio,
Mitcham)

KN38 black pointer knobs (Home Radio, Mitcham)
250mA fuse and holder, tagstrips, etc.
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valveholder is wired before the box is fitted, as
described, flying leads being left for heater and anode
circuits,

Later, when all wiring is finished in the box, take
a scrap piece of transparent sheet about 6 X Sin.
and place it on the box. Put a dot with paint
or ink directly over the centre of each coil core
and trimmer, place the sheet on the 6 X Sin.
aluminium plate, mark through at the dots, and
punch or drill fifteen {in. holes. The plate is fixed to
the box flanges with self-tapping screws. Drill these
holes in the plate first, mark through on to the
runner flanges, then drill these to take the screws.

The 50pF trimmer occupies a §in. diameter hole,
with a washer each side, this allows a little freedom
to line up the shaft with the panel bush.

Shaft -:E

Osc cOoils
water

/

6BA rod

Rear water seen fromr front

| Mixer grid
Green/ 3 water
range Blue
Ld range
s R
1% S e
vC2 Pin9 v1 /
Aerial coils
MCH Chassis ewafe,-
Mechanism
Fig. 4: The wiring and layout of the Panel
. _ [———
wavechange switch wafers.
RF anode
o
o o

RF grid
capacitor

Switch Assembly

The switch mechanism has a stop plate which
can be loosened and this is set so that there are
five positions; each wafer has two poles, six ways,
one way being unused. Each wafer has shorting
contacts included, so that all coils not in circuit
are shorted to chassis, the sixth tag of each set
is earthed to the chassis for this purpose. Since
the shorting contacts are common to both poles of
a wafer, two separate wafers are necessary to isolate
h.t. positive and earthed circuits in the mixer grid
position, the h.i. positive wafer is notr earthed to
chassis.

Place the wafers so that contacts come as in Fig.
4, for each wafer, when viewed from the front. If
there is any doubt about working, check for con-
tinuity with a meter for each position. Errors should
in any case be avoided if the receiver is tested with
coils for one band only, other coils afterwards being
added systematically.

The switch mechanism, 6 X 2in. runners, and
switch wafers are all secured together by two lengths
of 6BA screwed rod, with extra nuts, washers or
spacers, as required. A fibre or spring washer is
placed against the wafers, and nuts holding them
should not be overtightened. Those switch contacts
which will lie near the underside of the chassis
cannot be reached when the box is fixed. so solder
on leads which can join those to pass through
chassis holes to the ganged tuning capacitor. Also
solder on leads for the three wavebands where the
contacts will be near the chassis. and for the tags
which short all unused coils to the chassis.

The box is then arranged on the chassis, with
leads passing through and is bolted. The ganged
capacitor, mixer, oscillator and aerial circuits can
then be wired. When this has been done, replace
the oscillator and mixer grid coils for one band.
Place the switch in the correct position, and check
that proper results are obtained.

Coil and switch connections can be more readily
checked if a different coloured wire. or sleeving,
is employed for each band. For example, blue for

L

200pF (Anode)

100pF (Grid)

Ranges 1 and 2 4*

Blue Greer. Blue
5 BAER i
"
-Z 22pF 22pF = -[ 3 -[ HE
- "
™~  ATTA3S T3
Range 1 only %

Black Yellow Black Yellow Black

>

Ranges 3,4 and 5 T

Fig. 5: The skeleton circuit of the r.f. and oscillator coils. Note the wiring differences in the oscillator section between ranges 1 and 2
and 3, 4 and 5.
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all long wave coil leads from switch to coils, yellow
for all medium wave leads, and so on.

Coil Wiring

Note that for long and medium bands (ranges 1
and 2) the oscillator feedback windings go to the
chassis, but with ranges 3, 4 and 5, these are joined
to the tuned windings and padders. Mixer grid and
oscillator coils are placed so that the cores can be
reached from above with the correct tool. These
coils have small trimmers already fixed and these
are reached through the holes in the 6 X 5in. plate,
as described. (The aerial coils have no trimmers, the
cores are reached through the cover plate holes.)

It is best to wire m.w. coils (range 2) first,
followed by Lw (range 1), then ranges 3, 4 and 5,
in that order. Range 4 and 5 coils are immediately
adjacent to the switch wafers, so if wired first the
switch tags are not easily reached for other bands.

Leads from the ganged capacitor rotor contact
tags are connected directly to two tags bolted to the
chassis. These bolts also secure tags under the chas-
sis which are used as earth return connecting points
for the h.f. coils. These leads need to be short and
those in the switch and grid circuits are also short
and away from earthed items, if not, the upper fre-
quency limit may not be reached on band 5.

The completed receiver with the loudspeaker mounted on top.

The specified L.w. padder is 110pF, but correct
alignment was found possible with either 100pF or
120pF. Note that the oscillator and mixer Lw. coils
each have a 22pF or similar fixed capacitor in
parallel with the trimmer. These are necessary, for
the hf. end of this band falls near the receiver i.f.
of 460kc/s.

The -band S oscillator coil has a 100Q resistor in
series with the feedback winding. It is wise to mark
the range numbers on the coil box plate for later
identification when aligning. Test the receiver on
each waveband, when the coils for it have been con-
nected to the switch, Fig. 5 shows the coil circuitry.

Next Month: Aligning the receiver and ad-
ding the R.F. Stage, the extra I.F., the S-
Meter and the B.F.O.

THE

MW COLUMN

T TR

HE North American path opened up late in
TNovember after a period of unsettled reception

during the autumn. Conditions were outstanding
during the early hours of st December. WOAI (1200)
San Antonio, Texas, was clear and steady at 0240hrs
GMT, WLS (890) Chicago was weak while KMOX
(1120) St. Louis was fair at 0300hrs. Tentative log-
gings were made of WLW (700) amid strong QRM
and of KOMA (1520) Oklahoma City behind
WKBW. Conditions were still good in mid-December
(the time of writing). Among the better loggings dur-
ing this period were WGN (720) Chicago; tentative;
WSB (750) Atlanta, Georgia; WJR (760) Detroit,
“The Great Voice of the Great Lakes’; WGY (810)
Schenectady, N.Y.; WCFL (1000) Chicago; CFRB
(1010) Toronto; KDKA (1020) Pittsburg; CKBL
(1250) Matane, Quebec. Stations heard consistently
at good strength were CBN (640); WNBC (660);
WABC (770); WCBS (880); WINS (1010); CBA
(1070); WBAL (1090); WKBW (1520); WQXR
(1560). Two US stations have changed their call-
signs recently. WAVY (1350) is now WCVU while
WZOK (1320) has changed to WVOI.

Other North American and Caribbean loggings
were Godhavn, Greenland (650); CMGN (720)
Radio Rebelde, Cuba; Radio Belize (830) British
Honduras; ZBM-1 (1235) Bermuda; WBMIJ (1190)
San Juan, Puerto Rico, in English; WMDD (1480)
also in San Juan, in Spanish. Little of note was
heard from South America, probably because of the
predominance of signals from the north. The only
loggings were SRS (725) Surinam and HJDK(750)
Medellin, Colombia, relaying the Caracol programme.

Local radio is well established in Spain, every main
town possesses at least one low power commercial
station. There are four major networks operating
groups of stations under the callsign prefixes EFE,
EFJ, EAJ, ECS, CES. There are also a number of
high power regional stations run by the Government
(RNE). The commercial stations—there are about
150 of them scattered across the country—can be a
source of interesting DX to the newcomer to the

MW band. Stations to look for are: EAIL7
(800) Radio Madrid; EAJ5 (809) R. Seville;
EAJ}l (827) R. Barcelona;, EAJIO01 (872) R.

Zaragoza;, EAJ8 (1025) R. San Sebastian; EFE14
(1097) La Voz de Madrid; EAJ3 (1259) R. Valencia;
ECS! (1385) R. Centro; EAJ28 (1412) R. Bilbao.
The shared channels—1133, 1394, 1412, 1475 are
interesting after midnight when stations close down
in succession, generally with full identification. Some
rare catches can sometimes be made under these
conditions.

Youthful reader Alan Mercer of Wigan, Lanca-
shire sends in a log of recent DX which includes
WINS, WBAL, CBA and KMOX. Well done, Alan,
welcome to MW DXing. Alan, aged 12, is probably
our youngest medium wave enthusiast. Can anyone
claim to be the oldest? It would be interesting to
hear from someone with experience of MW DXing
in the early days of radio. CHARLES MOLLOY
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repairing radio sets

PART 3 (Third Series)
REPAIRING THE UNKNOWN SET

E are faced with the unknown set and a dam-

‘/‘/ aged transformer. The next question is: “What

do we use to replace it?” And it is no use
quoting matching formulae to us, for the shop down
the road sells us a multi-ratio job designed to match
anything to anything else. Which ratio to use?

First, we need to know the loudspeaker impedance.
This will normally be about one-third to a half more
than the measured d.c. resistance. Remember that
impedance is an arbitrary figure, varying with fre-
quency, and normally taken at 800 to 1,000 Cs. Our
task is made considerably easier by the habit of
manufacturers to keep within the brackets of 3, 7-5
and 15 ohms. Next, we need to know the output
impedance of the valve. Recourse to valve tables
is the correct way, but, of course, we have left the
valve tables behind, so we need to remember a
few popular values and relate our experiments to
these. The table below gives anode impedances,
anode currents and voltages of some common
valves, with the transformer load impedances and
ratios for 3 and 15 ohm loudspeaker speech coil
matching. Remember that the higher the anode im-
pedance, the more exact the match should be, but
to make this less critical, and improve matters all
round, some negative feedback can always be added.

Turns Ratio
Valve type Va. Ia. Ra. Load 3Q 15Q
ECL380 200 17-5mA 11k 60:1 28:1
ECLS82 250 28 9k 55:1 25:1
ECLS83 200 27 7.5k 50:1 22:1
ECLS86 250 36 7k 48:1 22:1
EL34 250 100 2k 22:1 10:1
EL84 250 48 4-5k 38:1 18:1
EL95 250 24 8k 62:1 22:1
ELLS80 250 24 10k 58:1 25:1
UCL382 200 35 5-6k 42:1 20:1
UCLS3 170 30 5-5k 42:1 20:1
UL41 200 45 4-3k 38:1 18:1
ULS84 200 60 2-4k 30:1 15:1
Turns ratio = V' Z,/Z, where Z, = anode impedance and
Z, = loudspeaker impedance

Commonly used output valves giving typical working conditions
and output transformer ratios.

Two small practical points: the output transformer
is an electro-magnetic device and can contribute
greatly to your hum problems unless you (a) mount
it in the same plane and with the same axis as the
old one, and (b) make sure the clamp has a good
earth contact and is tight. Second point: in accord-
ance with Henry’s First Law, as I once heard it
described, “the fixing holes of the new component
will never line up”. Do not be tempted to mount
it precariously with a single screw; neither, I implore
you, drill holes in the loudspeaker casting for a new
fit. (In accordance with the Second Law, “‘the swarf
will always descend to the least accessible place™.)
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The correct method is to cut a piece of metal long
enough to encompass the transformer base or mount-
ing bracket, whichever is the greater, then drill this
so that it can be mounted on the speaker, with the
new transformer screwed to it and thus taking up
approximately the same position as the old. This is
to assume that the transformer is mounted, as so
often, on the speaker casting. If it is on the main
chassis, all that is needed is a new fixing hole.

TRANSISTORISED OUTPUTS

Test procedures around the output stages, and
throughout the audio section of the set, have been
adequately covered in previous articles. But before
leaving the subject, it is perhaps wise to insert a
warning again about transistorised output stages.
Except on the higher quality audio amplifiers, pro-
tection circuits will not be fitted—they are too ex-
pensive. The loudspeaker then, if it fails, needs
replacing with one of exactly similar impedance
unless one is prepared to alter the circuit to suit the
new one. Quite a few of the earlier “little-uns”
had transformer output stages, and speakers will
usually be 3-8 ohms and matching is not quite so
critical. But with many transformerless output stages,
the impedance of the transformer is a vital part of
the current balance of the stage, and reducing it from
the 25 ohms or more that was often used will
result in transistors over-running.

For the same reason, the adding of an extension
loudspeaker by paralleling with the old one is not a
feasible proposition. As we have already seen, it is
fairly common practice to fit an earphone socket
which will usually isolate the internal speaker. If
we know the impedance, or can work it out, then
an external loudspeaker will almost invariably
improve matters.

On the subject of protection, some readers have
asked about the simple matter of fusing the com-
mon line of the output stage, especially of the
transformer type of circuit, usually Class B. This is
in order as long as it is remembered that even a
fuse has resistance and signal currents cause a varying
current to flow through it, which can upset the bias
if we are not careful. The answer is to tap off the
bias equalising resistor from the “inner”” end of the
fuse, that is the negative voltage end. This resistor,
which limits the base-emitter current, is vital for
prevention of crossover distortion—a prevalent fault
with these circuits.

Output transistors, especially in these push-pull
circuits of older design, tend to run hot. They should
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be adequately heat-sinked (if that term may be
excused), but there may still be some doubt about
the ambient temperature. One particular car radio
had a high incidence of output transistor failure
simply because it was a convenient size to mount
under dashboards and in glove compartments where
there was not adequate ventilation or where the air-
stream from the heater did an unnecessarily good
job in warming up the back of the set.

For added heat dissipation in unavoidable loca-
tions, a coin taped to the collector casing can some-
times make all the difference. Before halfpennies
get out of date completely, you might consider this
additional use for them—they won’t buy much, so
may as well earn their keep.

Again, the insulator between collector (i.e. tran-
sistor casing), and chassis has to be a good heat
conductor; this is imperative. Mica is often used,
or some form of plastic that is fine enough to

pe _ & ik - < . '
Good heat conductivity is essential for power output transistors.
Check that fixing screws are correctly insulated from chassis by
sleeves and washers when remounting. Quter case is the
collector.

afford good heat conduction yet still able to act as
an insulator. It is rather easy to damage-—or even
lose when the transistor is removed from its mount-
ing. If no mica is available —and this material has
a habit of being generously abundant when not
needed—then a piece of thin varnished cambric, such
as is used for transformer protection, may do the
job quite well, and is easily cut to shape. When
fitting this, and also when fitting the mica after
handling, make sure the surfaces are clean, and
smear a thin layer of silicon grease over the heat-
sink, this helps heat conduction enormously.

Of the i.f. and frequency-changer sections of the
receiver, little remains to be said. The problem when
tackling an unknown set is to identify which is
which! Layout of a transistor radio seldom follows
any given pattern, being a matter of production con-
venience, and valved sets are more and more turn-
ing to unit panel designs. So the best bet is to trace

Oscillator coils can usually be identified by different construc-
tion, mounting or colour coding. Note in this picture the use of a
simple slide switch of the type described in the text.

from the tuning capacitor, remembering that the
oscillator coil is likely to be identified by a colour
spot and will have a switch connection, whereas
the i.f. transformers will be interstage units whose
connections can generally be traced directly to the
succeeding transistor.

Aerial circuits and the practical aspects of both
rod and external aerials have been treated pretty
fully and should need no further remarks from me.
From the practical point of view, one has only to
identify the coils of the rod aerial, remembering
that the more turns the higher the wavelength (lower
frequency), then patiently trace through the switch
circuits, there are no real short-cuts. But on the
contrary, much time can be lost if one omits to
make a rough sketch of connections, colour codes.
layout, and so on when removing multi-connection
components. | speak with feeling, having had to
rebuild many pieces of equipment thus butchered.

TRANSISTOR SUBSTITUTES

Unlike valves, whose equivalences are well docu-
mented, transistors fall into less neatly defined cate-
gories. There are several substitute lists, hedged
about with provisos, but as is the way of life, the
particular transistor we wish to replace will never be
mentioned (Third Law?). Our correspondence shows
that readers get a bit worried about the Japanese
and American types with strings of apparently mean-
ingless numbers as their only identification.

First thing to determine is what the function of
the transistor may be, and whether it is an n-p-n
or p-n-p device. The stage of the receiver gives us
the first clue and voltages will tell us the second
fact. All the popular bases have been given in
previous articles and wall charts, and the collector
and base connections will be identifiable. If the
collector is negative to the base, the transistor is
p-n-p, and if positive to the base, n-p-n.

Next, we need to know something about ratings.
Maximum collector-base voltage is one of the limit-
ing factors, and the circuit voltages will give us a
clue. Most designers keep well within this rating,
and our replacement needs to have a Vcp greater
than the measured voltage. Collector current must
also be great enough to be safe, and this is not so
easy to determine if-—taking the gloomiest view—
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the transistor we wish to replace is not conducting
at all to give us a clue. The collector voltage will
then, of course, be equal to the rail voltage. The col-
lector load is our next clue. If we work out what
current through this load would drop the collector
volts to about two-thirds of the rail voltage, this
again should give us a clue.

TRANSISTOR RATINGS

Total dissipation is the next factor, and here we
are limited to common sense. Obviously, we are not
going to try an a.f. driver with a Py of S0mW in
place of a silicon planar device with a 300mW
rating, or an output type of 6 watts power dissipa-
tion. Again, intelligent assessment of the stage of
the receiver will be needed.

For radio frequency types, the fT rating will also
be important, and again we need to know what the
circuit is expected to do. Luckily for us, most of the
germanium alloy-diffused types are quite generously
rated, and mixer-oscillators for a.m. receivers with
an fr figure of 75Mc/s are well within specification
for our substitution. Even those designed for i.f.
amplification will have an fr of 30Mc/s or more.
But for f.m. oscillators, we need to be more careful.
The important thing to remember is that lead length
at these higher frequencies plays its part and our
replacement may tend to be unstable. If so, reduce
the value of the emitter bias. Often, this will be
derived from a pair across the voltage line, and in
this case, the upper resistor should be changed. The
emitter feedback capacitor may also need changing
to suit our new transistor. This is a matter for trial.

Likewise, the i.f. transistors are substituted in f.m.
receivers, the upper resistor of the emitter bias net-
work may be increased to reduce bias, but this reduc-
tion should not be to less than half of the value
first noted. If instability persists, check the neutralis-
ing capacitor (not always fitted on later receivers),
and experiment with values near the original. As a
final expedient, damp the i.f. coil with a resistor
across it; value again a subject for experiment.

FAILURE TO OSCILLATE

With a.m. mixer stages, the usual trouble is a
reluctance to oscillate. This may indicate we need
a little more emitter current, and a compromise
between no oscillation and squegging will have to
be reached. If there is no leeway, and squegging
persists, reduce the emitter decoupling capacitor or
even, in desperation, damp the oscillator tuned cir-
cuit with a resistor.

It may seem a retrograde step to fit a neutralising
capacitor where a designer has managed to do with-
out it, but we are plunging into the unknown and
are forced to “suck it and see”. Gordon King has
dealt with these components, and there is no need
for me to draw out details of the circuitry. A value
of between 1 to 10pF should do the trick. More
than this will indicate we need try another transistor.
But before admitting defeat, try the transformer
damping trick also, especially with i.f. stages.

CORD DRIVE SYSTEMS

Finally, a purely practical point. In the fourth
article of the original series, way back in April 1967,
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A quick test for noisy components is a squirt of freezer from
an aerosol.

Even the simplest of drive cords can be troublesome if spring
tension is lost or the wrong relationship of drum to spindle
prevents sufficient cord ‘wrap’ to turn the drum at the end of its
travel. Note that in this view, the slide switch has been removed
to show printed circuit connections (right of P.C. board).

I gave as much advice as I could muster about
the fitting and adjustment of drive cords, and in-
cluded a few typical diagrams. Correspondence shows
that readers are often faced with the problem of
restringing a drive cord with no clue at all as to its
run or the desired number of turns around spindles
and drums. To help matters somewhat, [ include a
few typical drive cord systems, drawn in the flat
dimension to show cord run and spindle and drum
turns. From these, it should be possible to work
out a clue, even if the exact type is not depicted.

Indeed, that has been the purpose of this whole
series of articles, and I am sure my colleague Gordon
King will join with me in expressing the hope that
they have proved helpful in solving some of the
ticklish problems of radio repair, both theoretical and
practical.
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CN 15 Watts. ldeal for miniature and micro f m
miniature soldering. 18 interchangeable spare ro

bits available from .040” (1mm) up to 3/16" 3276
For 240, 220, 110, 50 or 24 volts’

If you want the best in soldering, Antex irons are for you.
Pin point precision, fingertip control, interchangeable bits
that slide over the elements and do not stick, sharp heat at
the tip, reliable elements and full availability of spares.
World-wide users, both enthusiasts and professionals solder
with Antex. It's time you joined them.

Antex soldering irons are stocked by quality electrical

dealers, or order direct from Antex by sending Cash. A free
colour catalogue will be supplied on request.

(kX

Mayflower House, Plymouth,
Plymouth 67377/8.

PRECISION MINIATURE
SOLDERING IRONS

Antex,
Telephone

Devon
Telex 45296. Giro No.258 1000

Model CN 240/2
15 watts - 240 volts
Fitted with nickel plated bit {3/32"} and in
handy transparent pack. From Electrical
and Radlo Shops or send cash to Antex

31

Complete precision
soldering kit

This kit—in a rigid plastic
“tool-box’* — contains
everything you need for
precision soldering.

B Model CN 15 watts
miniature iron, fitted
" bit.

B Interchangeable spare
bits. f". "

® Reel of resin-cored

solder

Felt cleaning pad

Stand for soldering iron

Space for stowage of

lead and plug

PLUS 36-page booklet on
“"How-10-Solder”—a mine
of information for amateur
and professional.

From Electrical and Radio
Shops or
send cash 9 , 6
to Antex.

G 18 watts. Ideal for miniature work on
production lines. Interchangeable spare
bits, 3/32~, 1/8%,3/16“, and 1/4”. For 240.
220 or 110 volts. 32/86.

—

E 20 watts. Fitted with 1/47 bit.
Interchangeable spare bits 3/327, 1/8“,
3/16”. For 240. 220, 110 or 24 volts.from 35/-

ES 26 watts. Fitted with 1/8” bit.
Interchangeable bits 3/327, 3/16” and 1/4”,
Idesl for high speed production lines,
For 240, 220. 110. 24 or 12 volts.from 35/-

F 40 watts. Fitted 5/167 bit.
Interchangeable bits 174”7, 3/167,1/87. 3/327
Very high temperature iror. Available

for 240, 220, 110. 24 or 20 voits. from 42/6
Spare bits and elements for 81l modals

and voltages immediately available trom stock

cd

Please send me the Antex colour catalogue
[:] Please send me the following irons

Quantity Model BitSize Volts

To: Antex, Mayflower House, Plymouth, Devon

| enclose cheque/P.Q./cash value .............c.....

NAME ...
ADDRESS
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090

ALL GOODS LISTED BELDW, ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY MANUFACTURE ONLY, AND SUBJECT TO
MAKERS' FULL GUARANTEE, PLEASE NOTE THAT WE DD NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’
SECONDS AND REJECTS, WHICH ARE OFTEN DESCRIBED AS “'NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE.

0A2 5/9 6CLK 8/8 12A6 3/8 53KU  14/6 DL75 30/~ EF86  6/- LZ319 8/6 RI1 19/8 VT501 /- | ABY28 10/- | OA70  3/-

£ 4 7 72 6/6 DL92 49 EFs89  4/9 L7329 @6/6 R12 8/9 vUlll /3 Ballb 2/8 0A73 3/~
0z4 4/3 6D3 716 12AD6  6/- 7 8/8 DLy4  5/8 EF91 373 MHD4 8/3 R18  34/11 VU120 12/- BAlI6 9/~ | 0A79 1/9
JA3 4/8 6D8 3/ 12AE6 7/8 78 4/9 DLI6 7/ EFo2  2/6 MHI4 12/8 R17 17/6 VUI120A12/- BAl29 2/6 | QA81 1/9
1A5 5/~ | BES 716 12AT6  4/8 85A2 8/6 DLS10 9,6 EF94 5/ MHLDS 7/8 RI8 8/8 Yu13z 7/- BA130 2/~ | 0A8s 1/8
1A7GT 7/- 6F1 8/8 12AT7  3/9 90AG  67/8 DM70  8/- EF95  4/8 MU12/14 4/- R19 6/6 W42 10/6 BCY10 5/- 0A¢ 4/-
1C1 5/ 4

S| fReG 4 | 12AUG 4/9 | 90AV 67/8 | DM7I 78 | EK97 10/~ | MX40 12/ | RK34 78 | WelM 348 | BOvIs si | oang 2/6
162 7/ | 6F6M 12/8 | 12AU7 4/8 | 90CG 34/~ | Dw4/350 EF98 10/6 | N78  38/4 | 8P4 9/- | W63 10/8 | BCY33 5/- | OAsl 1/9
1IC3 7/~ | 6F12  3/3 | 12AV6 5/6 | 90CV 33/6 8/6 | EFI83 5/0 | NIOB 26/7 | SP13C 12/6 | W76  5/9 | BCY34 4/6 | OAlS2 2/~
IC5  4/9 | 6F13  3/8 | 12AY7 8/~ | 90C1 18/~ | DW4/500 EF184 5/ | N152  %/3 | 8P42 12/6 | W77 2/6 | BCY38 5 | 0A200 1/
ID5  6/9 | 6F14 15~ | 12AX7 4/8 | 15082 14/8 8/6 | EF80s4 20/5 | N339 25/~ | BP6L 3/3 | WBIM 6/- | BCY39 4/8 | 0A202 2/
105 98| SEis 9/6 | 1247 0% | 1502 5/9 | DY86 5/9 | EHOO 6/6 | N359 7/3 | TDD: 83 | wiol 26/2 | B2 3 | oasvs 9/6
1EDL 810 | GRi7 12/6 | 12BAG /- | 161 15~ | DY87 &5/8 | ELI2 36 | Pl /8 | THAR 10 | Wior 9% | Becer 4/~ | 0a211 13/8
l1gbo g9 | GFI8 78 | 12BES 5/9 | 18BT 35/ | EOF 24/ | EL33 13/~ | PABCSO7/3 | TH233 7~ | W29 10 | Bion 3/6 | 0AZ20012/-
Sor /- | 6F23 123 | 1BH7 6/- | 301 20/~ | ESSF 24/- | EL34 9/6 | PCBS 9/8 | TPu2 G- | Xoi 1a/6 | BCl0S 4/3 | OAZ20110/8
IIgOT 1o | 6k24 1l | IZEL 17/ | 302 16/6 | ES8CC 12/- | EL35 10/ | PC88 /6 | Teas 5~ | x41 1ol | Bolig s | gAZzol 9/~
Ibbs 56| SF2s 118 | 1205GT 2/8 | 308 15/~ | EI80CC 8/~ | EL3& 8/6 | PCO5  8/3 | TP2620 8/0 | X61 89 | BOLS s | oazZ20? 8/8
WDy 37| Skas 1008 | 12J7GT 6/6 | 300 16,6 | ELSOF 17/6 | EL37 17/3 | PCO7 o | TYReK 12/2 | Xe3  5/8 | BOile of | oAZase 9/~
NNer oho | GRa2 g/ | 12Ks 10/ | 306 18/~ | BASO 1/6 | ELil /3 | PCI00 8/3 | UABCSOS/® | Xoi 15/6 | Bollg 4/6 | 027205 9/-
IR5GT 70 | 606G 2/6 | 12K7GT5/9 | 807  11/9 | EA76 13/~ | EL&2 9/ | POCA4 6/ | UAF42 o/8 | X656 a1 | Bolie 9/~ | 0AZ206 8/
1ol 1o | GHSGT 19 | 12K8GT 7/6 | 956 2/- | EABCS0G/- | ELS] 8/~ | POCR> 6/6 | UB4L 6/6 | X85  9/6 | BEass o 0AZ20710/6
1Y M8 | mse  3/8 | 1207GT 4/6 | 1821 10/8 | EACOl 3/- | ELS3 /5 | POCS 9/0 | UBCAL 7/8 | X76M 916 | Beves 41 | QaZ20t 7~
1R 28 | OJ5GT 4/6 | 128A70T8/9 | 5703 10/ | EAFa2 8/3 | ELS4 4/6 | PCCBS 8/6 | UBCAL 310 | XBM 30/8 | Brves 408 | 9aZ2lo -
W a8 | Gys, 30| 12CT4/- | dos0  s/6 | EB34 /8 | ELs5 76 | PCCIS o/6 | UBFSO 5/ | X101 a0 | Biich o | oaZid
16 ye | onia 48 | 128G7 8- | 7193 10/6 | EBil 4/6 | EC86 8/~ | PCFS0 6/6 | UBF&® 6/9 | X109 26/~ | Briss o 18/6
185 3/9 | 6JIGT 6/6 | 128H7 B/~ | 7475 4/ EBOL 2/3 | ELSL  2/8 | PCF82 6/- | UBL21 9/~ | Y83 5/~ | BFI163 4/- | OC19 25/
iy US| 6KSGT 8- | 138J7 4/6 | Aiss4 20)- | EBCYI 8/@ | EL95 5 | PCFs 8/ | UCS2 56 | Yoo o | miies a6 | oca 5/-
104 5/9 | 6K7G 2/~ | 128K7 4/9 | ACZPEN EBC8L 5/9 | EM7l 14/~ | PCF86 8/6 | UCCS4 B8/~ | z63  4/9 | BFI73 2/6 | 0C23 5/
1US /8 | 6K7GT 4/6 | 128Q7GTY/6 19/8 | EBCBO 4/ | EM8O 5/9 | PCEF8Ol 7/- | UCCS5 6/6 | 277 3/3 | BFIA0 13/ | oc2¢ 51
247 12/6 | 6KBG 3/~ | 128R7 5/- | AC2PEN, EBCOL 6/6 | EM8L  6/p | CF802 8, | UCF80 8/3 | 7320 11/9 | BFIS1 8/ | 0C25 8/
2DI3C 7/~ | BKBGT 7/- | 12v4  g2/- DD 9/¢ | EBF80 5/9 | EM84  6/- | PCF805 8/9 | UCH21 9/ | Z729 6/~ | BFiSs 8/ | 0C26 8-
2D3t  5/6 | 6L6GT 7/9 | 13D1 5/~ | AC6PEN4/9 | EBKS3 8/~ | EM85 11/ | PCF80611/8 | UGH:2 0/3 BTX34/400 | OC28  5/-
2X2 49| LI 19/8 | 13D3 /- | ACIPEN (5) | EBFSS /3 | EM87 7/3 | PCF80812/8 | UGHSI 6/8 T 0 0C29  23/8

9/-

40/~
BY100 3/8 0C30 5/

EBL2I 11/~ | EY51 /8 | PCL8I UCL82 7/- ;
gzd hodes BYIOl 11/8 | OC35 5/

! 19/8
3A5 10/~ 6L19 19/~ 1487 15/~ AC/PEN (7) EC52 4/3 EY81 7/ PCL82  7/- UCL83 9/3
/ 19/8 EC53 12/6 EY83 8/3 PCL83 8/9 U¥4l  9/8 26225 10/6 BY106 10/6 0C36 718
3D6 3/9 8N7GT 6/8 19 10/8 AC/TH110/ EC34  8/- EY84 7/8 PCLB4  7/8 UF42  9/- 2N404 /- BY1ll4 8/8 0oc3g  11/8

3Q4 8/6 6P1 12/~ 19AQ5  3/9 AC/TP 19/8 EC70 4/9 EY86 6/ PCL8d 8/3 UF80 6/9 2N32297 4/68 BY126 8/8 0C41  10/-
3Q5GT /- 6P25  18/- 19H| 40/~ AC/VP112/- EC86 10/3 EY37  8/- PCL36 8/3 Urss 6/9 2N23694 4/3 BY234 4/- oc42  6/9
384 4/9 6P26  12/- 20D1 13- AC/VP210/8 EC88 10/3 EX88 7/8 PCL88 15/- UF88  9/- 2N312F 50/ BY236 4/ 0C43  23/6
3v4 5/6 6P28 25/ 2004 20/5 ATP4  2/3 EC92  6/6 EY9l 3/ PEN48  7/- UFR9  B/3 2N3703 3/9 BY238 4/- 0C44 2/
4D1 39 6Q7G ¢/ 20F2  14/- AZ1 8/- ECC31 15/8 EZ36 5/- PEN45DD Ul4l  9/8 2N3709 4/- BY Y23 20/- OC44PM 8/3
BR4GY 8/9 6Q7GT 8/8 20L1  13/- AZ31 8/9 ECC32 4/8 EZ40 73 12/- UL46 12/8 2N3866 20/ BYZI0 5/- 0C45 1/9

504G 4/9 6R7G 7/ 20P1  17/6 AZ41 7/6 ECC33 29/1 EZ41 713 PEN46  4/- UL84 8/8 AAL20 3/ BYZ1l 5/ OCc45M §/-
5v4G  7/8 GBATGT 7/- 20P3 18/ B36 4/8 ECC34 29/6 EZ80 4/3 PEN383 9/8 UMB0 5/ AA129 3/- BYZ12 5/- 0C468 3/-

5Y3GT 5/8 68A7 - 20P4 18/8 B319 6/- KECC35 4/9 EZ81 4/6 PEN384 URIC 10/6 AAZI3 3/6 BYZI13 8/- 0ces  22/8
523 8/- 88C7GT 8/8 20P5 18/ BLA3  10/- ECC40 9/8 EZ90  3/8 11/6 uus 7/- ACl07  3/- BYZ15 35/ ocio  2/3
574G 8/9 63G7 8- 25A6G 716 CK506 8/6 ECC81  3/8 FC4 12/6 PEN453DD uus 14/ ACl13 5, CGI2E 4/- 0C71 2/-
6/30L2 12/8 68H7  3/- 25L6G  5/8 CL4 19/8 ECCe2  4/6 FW4/5008/8 19/8 Uiz 48 ACI14 CG64H  4/- 0c72  2/-
6A8G  5/8 68J7 6/8 2575 8/- CL33 18/8 ECC83 4/6 Fw4/800 PENA419/6 UYIN 9/- ACl126 GD3 8/6 0C?3  18/-
6AC7 3/ 68K7GT 4/8 25Y5G  8/8 CV6 10/8 ECC84 5/8 10/- PEN/DD UY2: 9/8 AC127 GD4 8/6 0C74 2/8
6AG5  3/6 68L7GT 4/9 28Z4G 8/ Cve3  10/8 ECC85 5/- GZ30 - 4020 17/6 UY4l 6/9 ACI28 GD5 5/8 0C75 2/~
8AG7  5/9 68N7GT 4/8 2525 - Cv271 12/6 ECC88 7/- GZ32 9/ PFL20012/- Uyss 5/8 AC154 GD6 5/8 0Ci6  2/8
8A5  8/8 88Q7GT 6/- 25Z6G  8/6 CV428 19/- ECC91  3/- GZ33 12/ PL33 19/8 9/- ACI55 GD8 4/- oc77 2/8

Ul
6AKs  4/6 6887 3/~ 30C1 8/8 CYl 168/4 ECC189 9/8 GZ34 10/- PL36  9/8 Ul2/14 7/8 AC156
B6AKs  6/- 8U4GT 12/- 30C15 13/8 CYIC )0/8 EOCC80412/8 GZ37 14/6 PL38 19/9 U16 15/- ACL57
8UG

6AKS  6/- 5/~- 30CI7 12/6 CY31 718 ECC807 27/ H30 5/ PL81 3 uLr 5/~ AC168 aDil 4/~ 0C79  8/-
6AL5  2/3 6UTG /- 30CIE8  8/9 D1 1/3 ECF80 6/8 HABCS0 8/- PL81A 10/6 U18/20 10/- AC166 GD12  4/- 0C81 2=
6AM4  18/8 8V6G  3/8 30F5  11/9 D4l 10/8 ECF82 8/8 HL2 7/8 PL82  6/6 Ul 34/8 ACI167 GD14 10/~ OCBID 2/-
6AMS  2/8 6V6GT 6/- 30FL1 15/- D63 5/~ ECF86 9/- HLI3C 4/- PL83  §/8 U22 719 AC168 aD15  8/- OCB81M  §/-
6AM6  3/3 6X4 3/6 30FL1216/- D77 2/3 ECF80442/- HL23  8/- PL84  §/3 U25 13/- AC169 GD18 4/ ocs2  2/3
8AQ5  4/9 8X5GT 5/- 30FL13 8/- DAC32 7/ ECF80518/6 HL23LDS5/- PL302 18/- U26 11/9 AC178 GETI102 4/- ocs2D  2/3
6AR6 20/- | 8Y6G 8/- 30FL14 12/8 DAF91 3/8 ECH21 12/6 HL41  3/9 PL500 12/- UsL 8/- AC177 GET103 4/- ocss  2/-
6ATE  4/- | 6Y7G 12/8 30L1 8/- DAF98 8/- ECH35 §5/9 HL41DD PL504 12/8 Uasd 29/8 ACY17 3/ GET10518/~ 0C84 8/-
6AUS 5/~ | 7A7 12/8 30L15 1349 DCCoo 10/ ECH42 9/6 19/6 PL509 28/8 U3ss 16/8 ACY18 3/8 GET113 4/- 0C123 4/8
GAVE  5/6 TAN7  8/- 30L17 13/- bD4  10/6 ECHBI 573 HL42DD8/- PL802 15/- U37  34/11 ACY18 3/9 GET11517/- 0C139 12/~
6B8G  2/8 716 10/8 30P4 12/ DD41 12/8 ECHB83 8/- HN309 27/4 PMB4  7/9 U4s 15/8 ACY20 3/8 GET116 6/6 0C140 19/
6BAG  4/- 7B7 - 30P4MR DbT4 873 ECH84 7/- HVR2 8/9 PX4 14/ Us0 5/8 ACY21 3/9 GET119 ¢/- 0C18y  3/8
GBE6  4/3 705 8/- 17/8 DF33  7/9 ECL80 6/6 HVR2A 8/9 PY31 /8 Us2 4/9 ACY22 3/8 GET573 7/6 OC170  2/8
6BGEA 20/5 7Dhé 15/ 30P12 13/- DF72  30/- ECL82 6/~ | IW3 5/8 PYS2 9/8 u7s 4/9 ACY28 4/- GET387 8/8 OCI71  3/4
6BH6  7/6 7TH? 5/8 30P19 12/- DKol 2/9 ECL83 9/- 1W4/350 5/8 PY33  9/6 U7 3/8 ADi40 7/6 GET87210/ 0C172  4/-
6RJ6  6/9 7R7 12/~ 30PLL 15/— DF9% 8/ ECL84 12/- 1W4/500 8/- PYBO  5/3 U107  18/3 AD149 8/ GET873 3/- 0C200 4/4
6BQ5  4/6 787 20/- 30PL13 15/- DF97 10/ ECL85 11/- KT2 5/ PY8I 5/3 U191 12/8 AFI114  4/- GET88210/~ 0C201 5/8
6BQTA 7/~ v7 5/- 30PL14 15/~ DH30 15/8 ECL86 8/- KT8  34/8 PY82 5/~ U251  18/- AF115 3/~ GET887 4/8 | 0C202 4/6
6BR7 8/6 7Y4 8/6 30PLI5 15/— DH63  8/- ECLL800 KT32 5/8 PY83  5/8 U281 8/ AF116 3/ GET889 4/6 0C203  4/8
8BRS 8/- 724 4/8 35A5 15/ DH76 4/6 30/ KT4l 19/8 PY88 6/3 U282 8/— AF117  2/9 GET8490 4/6 0C204  5/8
6187  18/6 9BW6 7/~ 3BD5  11/9 DH?7 4/ EF22 12/8 KT44 20/- PY301 12/8 uUsol  11/- AFI118  3/- GET896 4/6 0C205 7/8
6BW6 12/3 9D7 8/- 35L8GT 5/9 DHS81 10/- EF36  3/8 KT8] 12/- rysoo 6/8 U328  18/- AFI124 /6 GET897 4/6 0C206 10/~
8BW7 11/- 10C1  12/8 35W4 446 DH101 25/ EF37A  7/- KT83  4/- PYROl 6/8 U403 é/8 AF125  3/8 GEXI13 3/6 ocsl12 8-
6BX6  4/8 10C2  10/- 3073 10/- DH107 EF39  5/- KT66 17/3 PZ30  8/6 U404 76 AF128  5/3 GEX35 4/6 0ocP71 27/6
6BZ6 6/ 10D1 8- 35Z4GT 4/9 16/11 EF40  8/9 KT74 12/8 QP21 5/- usolr  17/8 AF127 3/8 GEX36 10/- ORP12 15/-
6C4 2/8 10D2 147 353Z5GT 6/- DK32 7/- EF41 9/~ KT76  7/6 QQV03/10 U4020 8/8 AF139 11/ GEX45 8/8 BX1/6 3/8
6C5GT  6/- 10F1  15/- 42 5/~ DK40 10/ EF42  3/8 KT88 29/- 27/8 VP4B 10/68 AF178 10/- GEX66 15/- V10/15A
606 3/9 10F9 9/- 43 10/- DK91l 5/8 EF50  2/8 KTW6A1 8/8 Q875/20 vpi3Cc 7/~ AF179 13/8 GT3 5/ 12/-
609 11/ 10F18  7/8 50Ba 8/3 DK92 7/8 EVF54 10/~ KTW6210/- 10/8 VP23  2/8 AFI180 9/8 M1 2/10 MATL100 7/9
D6G 19/8 10LD3 76 5003 6/3 DK 7/~ EF73  6/8 KTW63 5/9 Q8150/15 VR?5 24/~ AF181 14/- M3 2/10 MATIOL 8/8
6CDEG 19/ 10LD11 10/~ 50CD6GEL /- DL33 68/ EF80  4/6 KTZ41 6/ 9/6 VRIOS §/- AFZ12  5/- 0Ab 5/8 MATI120 7/9

6CD7  9/6 | 10PI13 18/- | SOL6GT 8/~ | DL35 4/8 EF83  9/6 | LN309 8/9 | QVO04/7 8/~ | VRS0 5/- | ABY27 8/6 | 0a9 2/8 | MATI21 8/8
6CH6 8/~ | 10P14 12/6 | 52KU 14/6 | DL72 15/~ EN85  5/3 | LP2  9/6 | R10 15/~ | VT61A 7/~ | A8Y8 8/6 | 0As7 2/~ | ZEI2VT 1/9

MATCHED TRANSISTOR SETS 1 0C44 and 2—0C45 8/8; 1—0C81D and 2—0OC81 7/6;1—0C82D and 2—0C82 8/6; Set of three—O0C83 (GET118/119) 8/8; LI'15 package (AC113, ACI54,
AC157, AA120) 10/8; Postage 6d. per get.
S.T.C. 1 watt Zener diodes. 2-4v: 2:7v: 3-0v: 3:6v: 4-3v: 13v: 16v: 18v: 30v. All 8/6d. each.

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW

ELECTROLYTICS. Can types: 8 8mid/500v 7/6; 8 16mfd/500v 8/-; 16mfd/500v 6/; 16X 16mfd/500v 8/9; 16X 32mid/450v 9/9; 32mid/S00v 8/-; 32X 32mfd/450v 4/9; 50X 50mfd/
350v 5/6: 60 X 250mfd/275v 9/9; 50 > SOmfd/275v 8/6; 60 < 250 X 10mftd/275v 14/3; 64 % 100mfd/450v 21/-; 64 X 120mfd/350v 8/6; 100 X 200mfd/275v 8/-; 100 X 200mfd/350v 10/6;
100X 200 x 60mfd/300v 18/6; 100 X 300 X 100 X 16mid/275v 24/9;100 X 400mfd/275v 12/9;100 > 400 >. 16mid/275v 23/3; 100mfd/100v 7/6 ; 200mfd/350v 12/3; 200 X 200 X 100mfd/350v
21/9; 1000mid/50v 9/9 ; 2000mfd/50v 13/3 ; 5000mfd/25v 15/-; 5000mfd/50v 27/9; 8mfd/600v 11/3; 16 X 16 X 16mid/275v 7/-; 50 X 50 X 50mfd/350v 12/3; 16mfd/600v 15/9; 10000mtd/30v 29/6.
Tubular types 1mid/500v 2/6; 2mtd/500v 2/9; 4mfd/500v 3/-; 8mid/450v 1/9; 8mid/500v 3/6; 8 < Bmid/450v 2/9; 8 X 16mitd/450v 3/-; 10mtd/50v 2/3; 16mfd/450v 2/6; 16 X 16mfd/450v
3/6; 16 x 32mfd/350v 3/6 ; 32mfd/350v 3/- ; 32mid/450v 3/6; 32 X 32m+td/350v 4/9 ; 50mfd/350v 6/- ; 100mfd/450v 10/6 ; 64mfd /450y 9/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terma of husiness—Cash with order only. Poat/Packing 6d. peritem. Orders over £5 post tree. No C.0.D. All arders cleared day of receipt. Any parcel insured against damage in transit for
8d. extra per order. Hours of business, Mon.—Fri. 8.00 to 5.30 p.m. Hats. 9.00 to 1 p.m. Compiete list of modern and obaalete valves, resiators, condensers, transformers, potentiometers,
microphones, ete. with terms of business 6d. Please enquire for any item not listed with 8.A.E. Please note that no enquiries ean be answered unless a 8.A.E. is enclosed for reply.
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ON THE

o HURTRWANES

MONTHLY NEWS FOR DX LISTENERS

Times GMT
Frequencies in kc/s

THE BROADCAST BANDS

by CHRISTOPHER DANPURE

ITH the winter now coming to an end and

‘/‘/ spring around the corner this is the time of the
year to hear stations in the Pacific area and Far

East in the mornings and afternoons. But now here are

this month’s propagation conditions.

West Africa: 0800-1400 25, 21, 17 and 15Mc/s;
1400-1600 25, 21, 17, 1S and 11Mc/s; 1600-1800 25, 21,
17, 15, 11 and 9Mc/s; 1800-2000 21, 17, 15, 11,9, 7, 6
and 5Mc/s; 2000-2200 17, 15, 11,9, 7, 6, 5, 4 and 3Mc/s;
2200-2400 15, 11,9, 7, 6, S, 4 and 3Mc/s; 2400-0400 11,
9,7,6, 5,4 and 3Mc/s; 0400-06009, 7, 6, 5, 4 and 3Mc/s;
0600-0800 15, 11, 9 and 7Mc/s.

South Africa: 0800-1400 25, 21 and 17Mc/s; 1400-
1600 25, 21, 17 and 15Mc/s; 1600-1800 25, 21, 17, 15 and
11Mc/s; 1800-2000 17, 15, 11, 9, 7 and 6Mc/s; 2000-
220015,11,9,7, 6,5 and 4Mc/s; 2200-0200 11,9, 7, 6, 5
and 4Mc/s; 0200-0400 11, 9, 7, 6 and 5Mc/s; 0400-0600
11, 9 and 7Mc/s; 0600-0800 17 and 15Mc/s.

East Africa: 0800-1200 25, 21, 17 and 15Mgcys; 1200-
1400 25, 21, 17, 15 and 11 Mc/s; 1400-1600 25, 21, 17, 15,
11 and 9Mc/s; 1600-1800 21, 17, 15, 11, 9, 7 and 6Mc/s;
1800-2000 17, 15, 11,9, 7 and 6Mc/s; 2000-2200 11, 9, 7,
6, 5 and 4Mcys; 2200-0200 11, 9, 7, 6, 5 and 4Mc/s;
0200-0400 9, 7, 6 and SMc/s; 0400-0600 11 and 9Mc/s;
0600-0800 17, 15 and 11Mc/s.

South Asia: 0800-1200 25, 21, 17 and 15Mc/s; 1200-
1300 25, 21, 17, 15, 11 and 9Mc/s; 1300-1400 21, 17, 1S5,
11,9,7,6, 5, 4 and 3Mc/s; 1400-1600 17, 15, 11,9, 7, 6,
5, 4, and 3Mc/s; 1600-1800 11, 9, 7, 6, 5, 4 and 3Mc/s;
1800-2000 11, 9, 7, 6, 5, 4 and 3Mc/s; 2000-2200 9, 7, 6,
5, 4 and 3Mc/s; 2200-2400 7, 6, 5, 4 and 3Mc/s; 2400~
0200 7, 6, 5, 4 and 3Mc/s; 0200-0400 7 and 6Mc/s;
0400-0600 9Mc/s only; 0600-0800 17, 15 and 11Mc/s.

South East Asia: 0800-1000 25, 21 and 17Mc/s;
1000-1200 25, 21, 17 and 15Mc/s; 1200-1400 25, 21, 17,
15, 11 and 9Mc/s; 1400-1600 21, 17, 15, 11,9, 7, 6, 5 and
4Mc/s; 1600-1800 15, 11, 9, 7, 6, 5, 4 and 3Mc/s; 1800-
2000 11,9, 7, 6, 5, 4 and 3Mc/s; 2000-2200 9, 7, 6, 5 and
4Mc/s; 2200-2400 9 and 7Mc/s; 2400-0600 circuit
closed; 0600-0800 17 and 15Mc/s.

North East Asia: 0700-1000 21, 17 and 15Mcg/s;
1000-1200 15 and 11Mc/s; 1200-1400 11 and 9Mc/s;
1400-2000 9Mc¢/s only; 2000-0600 circuit closed; 0600-
0700 15Mc/s only.

Australia via Asia: 0700-1000 21 Mc/s only; 1000-1200
17Mc/s only; 1200-1400 17, 15, 11Mc/s; 1400-1600 15,
11,9, 7,6, 5,4 and 3Mc/s; 1600-1800 {1, 9, 7, 6, 5, 4 and
3Mc/s; 1800-2000 9, 7 and 6Mc/s; 2000-0700 circuit
closed.

West Coast South America (North of Chile): 1200-
1800 25 and 21Mc/s; 1800-2000 21 and 17Mc/s; 2000-
2400 15Mc/s only; 2400-0400 11 and 9Mc/s; 0400-1000
9Mc/s only.

a40

Now on to this month’s DX-tips, but first please note
that on Sunday, 2nd March, most international stations
will change over to spring/autumn schedules and in-
formation in this column will be liable to alteration on
that date.

AUSTRALASIA

New Zealand: Radio New Zealand is now operating
to the Pacific Isles from 1700-1945 on 11,780 and 9,520;
2000-0545 on 15,110; 0600-0800 daily on 11,780 and
9,540, 0800-0845 weekdays on 11,780 and 9,540: 0800-
0845 Sundays on 11,780 only. To Australia from 2000-
0545 on 17,770; 0900-1145 on 11,705 and 9,520. To the
Antarctic on Sundays only from 0815-0845 on 9,520.

AFRICA

Ruanda: R. Deutche Welle relay at Kingali is now
operating as follows. To East Africa and Central Africa
from 0300-0530 on 9,565; 1015-1045 Sundays only on
11,785; 1045-1145 daily on 11,785; 1415-1445 on
15,435; 1500-1730 on 9,735. To West Africa from 0545-
0745 on 11,905; 1200-1400 and 1745-2015 on 17,765;
2030-2325 on 15,380.

EUROPE

Denmark: Voice of Denmark, Copenhagen, is now on
the following schedule. 0730-0845 on 15,165; 1015-1030
Saturdays only on 9,520; 1030-1100 Saturdays and
Sundays on 9,520; 1100-1145 Sundays only on 9,520;
1130-1315 on 15,165; 1330-1345 on 15,165; 1400-1515
on 15,165; 1730-1815 on 15,165; 1830-1945 on 15,165;
2100-2215 on 15,165; 0100-0215 on 9,520. English is
broadcast for last 30 minutes on weekdays only 0730,
1200, 1400, 1830 and 0100. The 1015 and 1030 trans-
missions at weekends are all in English. On weekdays
the last 30 minutes of the 2100 transmission is in
Spanish.

MIDDLE EAST

Israel: Kol Israel, Jerusalem, is now operating as
follows: 1530-1600 Russian, 1600-1630 in Yiddish,
1630-1700 in Persian, 1700-1730 Russian, 1730-1745
Hungarian, 1745-1800 Rumanian, 1800-1815 Ladino,
1815-1830 Mograbit, 1830-1900 Yiddish, 1900-1930
Hebrew, 1930-2000 in Russian, all on 9,725 and 9,009.
2015-2030 on 9,725 and 9,009; 2030-2045 on 9,725
and 2045-2100 on 9,725 and 9,009 in English; 2100-2130
in French; and 2145-2200 in Russian on 9.725 and
9,009,

Well that’s about it for this time. Deadline this
month is 10th February, so good DX-ing and 73s.
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DRY JOINT TESTER

The most reliable way of testing for a dry joint is
to measure the resistance between the component
lead and the printed circuit board. Our kit for
doing this comprises a large scale (3in.) moving coil
meter, a variable resistance for aljusting zero
setting, and a wiring diagram with instructions.
The only additional itema you will need are a
battery, some wire, a pair of test rods. Price 1976,
postage and insurance 2/6.

MINIATURE WAFER SWITCHES
L 4 pole, 2 way—3 pole, 3 way—4

pole, 3 way—2 pole, 4 way—3 pole,
4 way-—2 pole, f way—1 pole, 12
way. All at 3/6 each. 36/- dozen,
your assortment .

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Belf-regulating
temperature control. 10/- post free.

BLANKET SWITCH
Double pole with neon let

into side so luminous in dark,
ideal for dark rvom light or for
use with waterproof clement-—new
piastic case. 5/6 each. 3 heat model 7/8.

PHOTO-ELECTRIC KIT
All parts to make light operated switch/burglar
alarm/counter, etc. Kit comprises printed circuit.
L. ted Boards and Latching relay.
Infra-red sensitive Photocells and Hood, 2 tran-
sistors, cond ., terminal block. Piastic case. Essen-
tial data, circuits and P.C. chassis plans of 10
photo-electric devices including auto. car parking
light, modulated light alarm. Simple invisible ray
switch—counter—stray hght alarm-—warbling
tone electronic alarm—project lamp stabiliser,
eto., etc. Only 38/6, plus 2/- post and insurance.

PP3 ELIMINATOR. Play vour pocket
radio from the mains! save £a. Com-
plete component kit comprises 4
reciifiers—nains dropper resistances,
smoothing condenser and instruc-
tions, only 8/6 plus 1/- post.

BECKASTAT
This is an instant
thermostat, simply

plug your appliance in-
to it and its lead into
wall plug. Adjustable
setting for nonnal air
temperatures. 13A
loading. Will save its
cost in a season 18/6.
Post and ms. 2/9.

11 Rl

KETTLE ELEMENT
230/240V 1500 watt.
Made by Best for kettles
with %/, in. dia. bole
including: Best, Besco.
Chalfont, Davidson, Dim-
plex, Grafton. Hawkins,
Jurynaid, Mirroware, Monogram, Pifco. Revo,
Towen, Bwan. Normally 32/6. Our price 15/- plus
2/8 post.

QUICK CUPPA

Mini [mmersion Heater, 350w.
200/240v. Boils full cup in about
two minutes. Use any socket or
jamp holder. Have at bedside
tor tea, baby's food, etc. 19/8,
post and insurance 1/6. 12v. car
model also available.

MAINS TRANSISTOR POWER PACK
Designed to operate trausistor sets and amplifiers.
Adjustable output 6v., 9v.. 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PF4, PP8,
PP7. PP9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructiens. Real snip at only
16/8, plus 3/6 postage.

THERMOSTATS
Type “A* 15 amp. for controlling room heaters,
greenhouses, airing cuphoard. Has “spindle for
pointer knobs. Quickly adjustable from 3(-80°F.
9/6 plus 1/ post. Buitable box for wall mounting,
5/-. P. & P.1/-.
Type “B” 15 amp. This is a 17in. long rod type
made by the famous Bunvic Co. Spindle adjusts
3 this from 50 350°F. Internal screw
alters the Actting so this could be
adjustable over 30° to 1000°F. Buitable
for controlling
- ”» furnace, oven
e kiln 1 i
¥ heater or to make flame-start or fire
SS9 alarm, 8/6 plus 2/6 post and insurance.
Type “D”. We call this the Ice-stat as it cuts In
and out at around freezing point, 2/3 amps. Has
many uses one of which would be to keep the 10ft.
pipes from freezing, if a length of our blanket wire
(16 yds. 10/-) is wound round the pipes. 78.
P. &l 1)
Type “E". This is standard refrigerator thermo-
stat. Bpindle adjustments cover normal refrigera-
tor temperature.7/6, plus 1/- post.
Type “F¥. (lass encased ‘or controlling the temp.
of liquid—particularly those in glags tanks, vata
or sinks—thermoatat 15 held (balf submerged) by
rubber sucker or wire cllp—ideal for fish tanks—
developers and chemical baths of all types.
Adjustable over range 50° to 150°F. Price 18/-,
pius 2/- post and insurance.

ELECTRIC CLOCK WITH 25 AMP. SWITCH

Made by Smith's these units are us titted to many top quality
cookers (o control the uven. The clock is twaine driven and
frequency controlled so It ir extremely accurate. The two
small dials enable switch on and off times to be accurately
set. Ideal for switching on tape recorders. Offered at only
a fraction of the regular price—new and nnused only 39/6.
less than the vatue of the clock alone—post and insurance

2/9.

INFRA-RED HEATERS

Make up one of these latest type
heaters. ldea! for bathroom, etc.
They are simple to make from our L

easy-to-follow instruction—usessilica
enclosed elements designed for the cor-
rect infra-red wavelength (3 microns). Price for 750 watts element, all parts, metal
casing, as illustrated, 19/8, plus 4/- post and insurance. Pull switch 3/ extra.

DRILL CONTROLLER

Electronically changeaspeed from
approximately 10 revs. to maxi-
mum. Full power at all speeds

by finger-tipcontrol Kit includes

all parts, case, everything and full
instructions. 19/6 plus 2/6 post and
insurance. Or available made up
29/6, plua 2/6 post.

REPAIRABLE RADIOS

7 transistor Key chain Radio in very pretty case,
mize 2§ x 2} x flin ‘omplete with soft leather
zipped bag. Bpecification:—Circuit: 7 tran-
sistor superheterodyne. Frequency range:
530 to 1600 Kec/s. Sensitivity: 5 mv/m.
Intermediate frequency: 465 Kc/s, or 455
Ke/s. Power ontput: 40mW. Antenna:
ferrite rod. Loudspeaker: Permanent mag-
net type.

These radios are complete but require attention.
Circuit diagram is not available. 17/6 each pius
2/9 post anil insurance. 4 radios £3 post free.

| THIS MONTH'S SNIP

5A, 3 pin switch sockets
An excellent opportunity to make that bench dis board
you have needed or to stock up for future jobs. This
month we offer 6 British made (Hicraft) bakelite tiush
mounting shuttered 5A 8witch suckets for only 10/-
plus 3/6 post and insurance. (20 boxes post free).

THERMOSTAT WITH PROBE
This has a sensor attached to a 15A switch by a
14in. length of flexible capiliary tublng—control
range is 20°F to 150°F so it is sultable to
control soil heating and liquid heating especially
when in buckets or portable vessels as the
sensor can be raised out and lowered into the
vessel. This thermostat coull also be used to
sound 2 bell or other alarm when critical temp.
is reached in stack or heap subject to
spontaneous combustion or if liquid is being

stsiml poated by gas or other means not controllable
by the switch. Made by the famous Teddington Co., we offer these at 12/8 eich.
Postage and insurance 2/9.

ELECTRIC CLOCK WITH 3A

SWITCH

Eiectric Clock with 3 amp switch made by
Smiths for Dreamland. These are mains driven
and frequency controlled so are extremely
accurate. The dial enables “awitch-on” time
to be accurately set. Switch off is 3 hours later
or by manual control. Intended for switching
electrie blankets this needs only one setting
for the season. Suitable also to control tape
recorder, radio and lamp etc. up to 600W. In
neat plastic case with mains leal and two
outlet, plugs. New and unused. 39/8. poat and
insurance 3/6.

FLUORESCENT LIGHTING SNIP
THE TWENTYLITE

A 2it. 20 watt lighting
anit mmade by the famous
Atilas company, with
super silent polyester
tilled choke and radio
suppressed starter. The tube
gprings in and out and the whole unit is beautifully
made and finished white enamel. Amazingly econormi
1f teft on all the time costs ouly one penny per day (uses } unit).
Meagures 2ft. long. Is ideal in Kitchen. Bedroom, Hallway, Porch, Loft, etc.
Don't miss this amazing offer: 39/ with tuhe. Assembled ready to install.
Postage and Insurance 8/6 extra. Other "Atlas’ Huorescent fittings with tubes

4t 40W 48/6 4ft. twin 40W 59/8

5it. B0W 59/8 5ft. twin 80W 89/6

4ft. and 51t fittings carriage 10/~ on each sent at purchasers risk.

INDICATOR LAMP 12V BLOWER

Panel mounting, consists of neon | Heavy duty motor with centrifugal
lamp in red Piastic lens wilh | blower coupled to one end. [deal
resistor in leads for mains opera- for car heater. 12/6. plus 4/6 post.
tion 2/8 each 24/- dozen.

23kW FAN HEATER
Three position switching to
sult changes in the weather.
Switch up for full heater (24
kW). switch down for half
heat (1:kW), switch central
blows cold for sutnmer cooling
—adjustable thermostat acts
as auto control and safety cut-
out. Complete kit £3.15.0.
Post and ins, 7/6.

SNIPERSCOPE
Famous war-time
“cat's  eye” used
for seeing in the
dark. This s an
FLUORESCENT| infra-red Image con-
SCREEN verter cell with &

silver caeslum screen
which lighta up (like
a cathode ray tube)
when the electrons
released by the
infra-red strike it. A gold=n opportunity for some
interesting experiments. 7/8 each, post 2/6. Data
will be supplied with celle, If requested.

VIEWING WINDOW,

AC FAN

Bmall but very
powerful mains
motor with tiin.
blades. Ideal for
cooling  equip-
ment or as extrac-
tor. Silent but very
efficient . 17/8, post
4/6. Mounts from
back or front with
4BA screws

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke. 2 tube
ends. starter, starter hoider and 2 tube clips.
with wiring instructions. Buitable for normal
fluorescent tubes or the new “"Grolux'" tubes for
fish tanks and indoor plants. Chokes are super-
silent, moatly resin filled. Kit A-—15-20 w
18/8. Kit B—30-40 w. 19/6, Kit C—80 w. 19/6.
Kit E—65 w. 19/6, Kit MF1 is for 6in., 9in.,
and 12in. miniature tubes, 19/6. Postage on Kits
‘A and B 4/6 for one or two kits then 4/6 for each
iwo kits ordered. Kits €, D and E 4/6 on first
kit then 3/6 for each kit ordered. Kit MF1 3/8
on first kit then 3/8 on each two kits ordered.

TELESCOPIC
AERIAL

tor portable, car radio
or transmitter. Chrome pla-

7 ted—six _sections, extends from
7% to 47in. Hole in bottom for 6BA
screw. 7/8.

Be first this year!
SEED AND PLANT
RAISING

80il heating wire and trans-
former. Buitable for standurd

i d f 5
e, enden . 196

BLANKET SIMMERSTAT

Although looking like, and fitted as an ordinary
binnket switch, this is in fact a device for switch
ing the blanket on for varying tinie periods, thus
giving a comptete control from off to full heat.
‘Also suitable for contreliing the temperature of
any other appliances using up to 1 amp. Listed
at 27/6 each, we offer these while our stocks last
at only 12/6 each.

16 RPM GEARED MOTOR
Made by Smith's Electrizs, these are almost silent
running, but are very powerful. They operate trom
normal to 240V. maing and the final shaft speed is
16 r.p.m. 15/-. Post & ins. 2/9.

REED SWITCH

Buitable for dozens of different applications,
such as burglar alarms, conveyor belt switching.
These are simply glass in cased switches which
can be operated by n pussiug permanent Magnet
coil. A special buy enables us to offer these at
2/8 each, or 24/~ a dozen. Suitable magnets are
1/-each.

MINIATURE RELAY
American make— 630 ohm coif 20-30 volt. opera-
tion—2 pole change over 4/6 each, 48/- doz.

SPRING COIL LEADS

as fitted to telephones,
o= 4 core 2{6 each, 3 core 2/

%é each.

Where postage is not stated then orders
over £3 are post frec. Below £3 add 2/9.
Semi-conductors add 1/- post. Over £
post free. B.AE. with enquiries please.
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TEGHNICAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfillin the coupon below and find outhow ?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

2009500

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade test instruments, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

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

0 S D S D e D S S e e e S e e ey

| INTERNATIONAL CORRESPONDENCE SCHOOLS |
I I
] Dept. 171, intertext House, Parkgate Road, London, S.W.11 ]
I Please send me the ICS prospectus—free and without obligation, l
: (state Subject or Exam.) :
i i
: NAME :
' ADDRESS '
Ly LR — - 369 |
[ ]
INTERNATIONAL CORRESPONDENCE SCHOOLS
842

Field-effect Transistors at Realistic Prices

2N 3819 N-channel. RF Amplifier. Low Noise. 10/- each (5 or more 9/6 each)
2N 3820 P-channel. Complement to 2N 3819.  17/6 each (5 or more 16/3 each)
2N 3823 N-channel. V.H.F. Amplifier. 33/6 each (5 or more 28/6 each)
BFW 10 N-channel. V.H.F. Amplifier. 45/~ each (5 or more 39/~ each)
MPF 102 N-channe!. V.H.F. Amplifier. 8/- each {5 or more 7/6 each)
MPF 103 N-channel. AF Amplifier. 7/8 each (5 or more 7/3 each)
MPF 104 N-channel. AF Amplifier. 7/9 each {5 or more 7/3 each)
MPF 105 N-channel. AF Amplifier/Switch. 7/9 each (5 or more 7/3 each)
MFE 2094 N-channel. AF Amplifier/Switch. 31/6 each

All of the above items are Ex-stock delivery at 31/8/68.

All components offered for sale are guaranteed to be brand new first
grade items only. All items are subject to the guarantee terms of their
individual manufacturer, where applicable.

M. R. CLIFFORD & COMPANY (PW)
Component Stockholding Services
66, Old Oscott Lane,

Great Barr, Birmingham, 22A.

Terms: C.W.0. MAIL DROER ONLY. (Nett monthly a/c to approved accounts).
Suppliers to: Government and Educational Establishments, H.M. Forces, etc.
Please add 2/- postage and packing per order.

SILICON TRANSISTORS. EX-STOCK—many others available.

BC 107 3/6 BC 172 3/2 2N 697 5/~ | 2N 3704 3/8
BC 108 3/- BC 173 3/9 2N 706 2/8 2N 3705 3/2
BC 109 3/6 BC 182L 4/- 2N 706A  3/2 2N 3706 3/7
BC 115 10/- BC 183L 33 2N 2926 2/ 2N 3707 310
BC 116 12/- BC 184L 4/9 2N 3053 6/- 2N 3708 2/8
BC 167 3/- BFY 50 5/3 2N 3054 15/6 2N 3709 2/4
BC 168 2/8 [ BFY 51 4/4 2N 3055  21/- 2N 3710 2/7
BC 169 2/9 BFY 52 5/3 2N 33914 7/~ 2N 3T 3/~
BC 170 3/- l BFY 53 4/4 | 2N 3702 3/6 , 2N 3793 33
BC17 3/8 BSY 95A  3/9 | 2N 3703 3/2 2N 4292 33

We are also an Electraniques Agency (950 page Catalogue 16/6 post free)

STRONGHOLD
steel shelving
that adjusts
every inch of
its height!

Immensely strong— completely
adjustable, every inch. Delivered
free, mainland, with spanner
provided for erection in minutes.
Buy it by the bay! Cash with order
73" high x 34" wide x 12"
deep unit with six shelves in
heavy-gauge steel, stove
enamelled grey or green!
£3.15s.—Brand New! See the
rest of the N.C. Brown range!

== N.C. BROWN LTD.
EEEE

pacesetters in storage equipment

Send your FREE BRO-
CHURE [ ] or Send []
{how many) bays of
steel shelving @ £3.15s.
in green [[]["] grey (tick
which)

nﬁn'svf

carriage free
_on mainland

LT T S— N .
Address

ks, Heywood,
‘Tel: 69018. London: 25-27 Newton St., W.C.2.
Tel; 01-406 7931

o ————————
e ]
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

sand s.w.ls, ironmongers, watercress pickers
and everyone who has written in to inform
me that LGSLG is legit. Please fellas, I'm convinced.

Each year a new flock of people arrive at the
s.w.l. door armed with various types of receivers
and antennas. Judging by the many queries raised
in the mail this month, the invasion is already in
full swing. In answer to the commonest inquiries—
you can obtain a list of countries and their prefixes
from the RSGB at 35 Doughty Street, London
W.C.1. There is no such thing as “the best aerial”.
The “best” receiver is a matter of opinion, although
there are some very nice solid state marine recei-
vers going these days—for around £800.

If you want the latest news on the Amateur
scene with the accent entirely on Ham Radio, then
you should listen out every Sunday morning when
the RSGB transmit a bulletin especially for this
purposc. These transmissions are on 80 metres and
2 metres. Exact frequencies and times are as follows:
South-East England, listen at 0930 hrs. on 3:6 Mc/s
or for the station in the S.E. beaming North on
145-1Mc/s at the same time; at 1000 hrs., a station
in the Severn area on 3-6Mc/s and also on 145-1Mc/s
beaming West. Also at 1000 hrs., there is 2 2 metre
station at Aberdeen beaming West on 145-8Mc/s. at
1030 hrs., on 3:6Mc/s the Midlands is covered while
at the same hour, two stations on 2 metres are
Aberdeen, beaming South-West and Birmingham on
145-:3Mc/s beaming North-West; for North-West
England listen at 1100 hrs., on 3-6Mc/s or on
145-3Mc/s for a signal from the Birmingham area
beaming South-West; at 1130 hrs. (they get up later
up North), there is a 145:5Mc/s Leeds signal beaming
North and a 3-6Mc/s transmission for South-West
Scotland; finally, at 1200 hrs, a transmission for
North-East Scotland on 3-6Mc/s and a 145-5Mc/s
transmission from Leeds beaming East. Thus the
whole of England is covered and you should be able
to hear one of these signals. The call sign to listen
for is GB2RS.

For those who haven't heard, they're mucking
about with the callsigns again. The PJ prefixes have
been given a shuffle (Netherlands Antilles) so they
now read: special stations—PJI; Curagao—PJ2;
Aruba—PJ3; Bonaire—PJ4. St. Eustacius—PJS;
Saba—PJ16; Sint Maarten—PJ17. Visitors to islands
with a PJ5, 6 or 7 prefix will use PJ8, while visitors
to PJs 2, 3 and 4 will use PJ9. Wonder what prefixes
will be given to those ‘“novice licences” which the
GPO were rumoured to be giving a ruling on last
year? I suggest the prefix TVI or BCI might be a
sensible choice (even my transistor grid-dipper can
flatten channel one right down the road if I'm not
careful.

A very good month for all six bands although, as
usual, some periods were better than others. Twenty
metres dies the death at around 2100hrs., while
10 metres has been very good but with its now
established temperamental nature. My two best on
this band were ZD9BE and VQ9DH both between
0900 and 1100 using phased verticals in the loft.

What about all these DXpeditions these days.
Amsterdam Island, Chatham Island, Kerguelen and

B] Y thanks this month to the eighteen thou-

Tromelin were all rumoured to be waving antennas
around but it seems that no onc has heard an r.f.
dickie bird from any of them, although a couple of
PYZ stations were at it from Santa Barbara
Island.

G. Taylor writes from S.W.6 and confesses envy
at some of the logs printed. Some months I'm green
too but that’s just how it goes. Being able to read
c.w. helps as often there's quite a bit of DX read-
able on key, while the phone signals are virtually
impossible to interpret.

Messrs. Littlefield and Sams (Essex), query the
call ZX3HX. Wonder if that might not be ZS mis-
read?

John Moore (Leicester), tells of 80 metres open-
ing up and 75 metres loaded with W and VE stations.
John's log is & good illustration of persistence and
keeness. You have to listen often and diligently and
not just a quick QRX now and again expecting the
DX to be there just waiting for the privilege of
adorning your lugs.

John's log reads: 160 metres—EI7AF, GI6TK,
GM3BQA, GW3SRG, OHSSM: 80 metres -
K2AAS, K2MPK, LG5LG (I know, I know), OY2Z,
PAZDX/M, WIEBC, WISZJ/KP4, W3BMS,
W4BUV, VEIAAW, VOIFG, ZB2A:; 40 metres

-EABEC, ISIDMN/P, PX1BW (Andorra), ZC4MO,
9Y4TA; 20 metres—CE6EZ, ET3USA, HI3IMPW

HPIHXG, K4PHY/YVS5, LGSLG (nuff  sed),
OD5BU, OX5BA, PY7ACQ, TF3BV, VE3CBG,
VOIHH, YVS5AG, S5A3TE, 5Z4LG, 9K2AM.

9K2CF: 15 metres—EA6AR 9 (Majorca), JA2GES,
KA2NY, MP4BGY, PY8YZ, TF2WLM, UIA (7),
VE2AFC, VE3GHL, VK2FA, VK2XT, W@VXO
KV4, YASRG, YNIURI, YVIWX, ZFIEP (Grand
Cayman Is.); 10 metres—ET3USA, HV3SJ, KR6NR,
KV4AD, ODSFA, PIJOMM, PZIBI, VE2DIJR
VE3CVX, WI—W&, YAIHD, YVILA, YV5CPA,
9K2BJ, 9Q5DS. All the log on ss.b. and with a
CR100/2 plus 60ft. end fed.

L. Boucher (Near Swansea), has a virgin 1155 and
75ft. of wire. Twenty s.s.b. produced audibilities
from—CE8BCP. CN8CS, CRG6LF, CT2AA, EA6AR.
EA7ID, EA8FM, EP2DA, KL7EBK, MP4TCE.
OD5SFM, PYITX, PYS5A), PIQCC, PZIDF,
SV@DD, TA3AR, VESBF, VK2AZ, VKA4PX,
VK6XW, W6HYG, WT7KQ, YVSBFK, ZB2A,
ZB2BC, ZE6JM, ZL3LE, ZSINU, ZS60Y, 3A2EE,
4X4HT, SA3TX, SA4TE. 7P8AR. 8P6CC. 9J2VX,
9K2AV. 9Y4VT.

R. Dinning (Ayrshire), HA350 and PR30OX, 380ft.
long wire logged these on 10 metres s.s.b.—— CR7FM.
EP2JP, HRIJMS, HV3SJ, 1SIGS, KP4AQX/KG6.
KV4AD, LU6DRB, MP4BVX, VK6XX, YNIHSM,
YNIGLB, 5A5TH, 9J2DT, 9K2CC, 9NIMM plus

. millions of JAs”. Fifteen metres with the same
set up raised—CT2AM, EL2BD, HRI1JS, KG4AM,
KG6ALY, KP4BCL, KR6IT, KV4FQ, KZ5WL,
MP4MBB, OX3LP, TA3AR, VK2ADV, VK3SM.
ZLIAJU.

Activities and happenings in February include:
15th—16th, topband contest, 16th, 4 metre fixed
station contest: 22nd—23rd, YL/OM phone con-
test (see how many YLs you can log): March Ist-
2nd, 2 metre contest.
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conjunction with a 12V transistorised car radio

receiver, this rugged solid-state Superverter has
proved to be completely satisfactory. Consuming but
3-5mA of current the prototype is so quiet in opera-
tion that under no-signal conditions one wonders if
in fact it is operating. Doubt on this point is rapidly
eliminated, however. on receipt of a signal’

The Superverter is designed to accept signals in the
16Um. Amateur Band (1800-2000kc/s), converting
them to a new frequency —I1-6Mc/s or thereabouts
so that they may be heard on the car radio. the tun-
ing of which is adjusted t0 the high frequency end of
the Medium waveband. The cur radio then performs
as a second amplifier. The output from the unit could
alternatively be fed to other types of receiver capuble
of being tuned around [-6Mc/s subject to a point
being located on the scale where no spurious un-
wanted signals break through.

Power can be in the form of u small dry battery
and adequate space exists in which to incorporate

DESIGNED for “Top Band™ mobile working in

one-—-or the car battery may be used. Switchery for
various operating modes will be included later.

Physical size is of importance in connection with
items used for “mobile” usage and although dimen-
sions assoctated with the prototype Superverter will
be given these cun be modified considerably to suit
the needs of the individual.

The Superverter is not a “‘general coverage” design
for the simplified tuning system adopted restricts
frequency coverage to a few hundred kilocycles to
provide u “one band™ affair. Two bands could per-
haps be catered for by introducing switching; an alter-
native method is to use plug-in coils. Plug-in coils—
but rigidly located——ure in fact embodied in the proto-
type Superverter and suggestions regarding other
frequency bands will be given in a later article.

Although no 3-gang tuning capacitor is used the
Superverter does employ an r.f. amplifier stage ahead
of its mixer/oscillator stages. This is possible because
the frequency bands available to radio amateurs are
but 200kc/s or so wide overall and the phone sec-
tion is considerably less. Top Band covers 1800-
2000ke/s but few QSOs take place near the band
edges.

The prototype Superverter cannot resolve single-
sideband (s.s.b.) transmissions nor can c.w. be made
intelligible since a b.f.o. is not fitted. The inclusion
of u b.fo. is not entirely a practical proposition, for

844

“on the move™ operators usually find it difficult to
adjust the control to the correct point. Fortunately,
on “Top Band”, a.m. is used mostly for daytime
QSOs.

Since the required if. output is approximately
1600ke/s. local oscillations generated by the Super-
verter in the range 3400-3600kc/s will supply the
necessary product. The purist may prefer to fully tune
the three circuits simultaneously (this entails use of
a 3-gang variable capacitor) but the practical-minded
find it more convenient to preset tune the r.f. and
mixer stages around mid-band position—say 1900kc/s
—and to tune only the oscillator over the necessary
200ke/s segment. This is the method adopted, the
oscillator being tuned from the panel by means of a
reduction drive legended “Tune™.

Circuitry

The complete circuit of the Superverter is shown in
Fig. 1 where TR is the r.f. amplifier with TR2 the
combination mixer/oscillator. The emitter-follower,

l

A.S.CARPENTER G3TYJ

11

TR3, is included to isolate the i.f.t. secondary tuned
winding from the associated receiver which is con-
nected to socket SK2. Punel controls are associated
with T1 (R.F. Trim). VCI (Tune) and VRI (R.F.
Gain).

In order to strengthen signals receivable higher or
lower in frequency than the 1900kc/s mid-band posi-
tion the core of T! is made adjustable from the
panel. The safety diode D1 is only needed when a
transmitter is being used nearby.

Plenty of decoupling is included and all values
specified are as used in the prototype unit. The value
of R11 is governed by the power supply to be used:
a negative potential of 9V d.c. at TR3 collector is
suitable and remembering that the unit requires about
3-5mA the value of R11 is easily calculated.

If improved selectivity and higher gain are desired
TR3 can be used us an additional amplifier by
adopting the final circuitry of Fig. 2 when an addi-
tonal if transformer (a Denco type IFTI17) is
required plus the other items as legended in the
diagram.

Constructional
The prototype Superverter is made to stand on top
of the car radio receiver with which it is used and
is secured thereto firmly. All metalwork is of 18 s.w.g.
—continued on page 846
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Fig. 1: The circuit of the Superverter.
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Fig. 4: Above-chassis layout and wiring details.

Fig. 3: Front panel dimensions.
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~—continued from page 844

aluminium and front panel dimensions are given as
a guide in Fig. 3. The top of chassis layout can
be seen in Fig. 4 where the location of T1 should be
noted, the coil being locked to the front panel with
its brass core adjusting stem projecting and fitted with
a brass bush to accommodate a small control knob.
A Noval valve holder is then *“push-on™ fitted to
the spills at its other end. Ali three coils are so
designed that they may be plugged in to Noval valve
holders and one holder is required for each. The
selector switch shown will be mentioned later.

Essential dimensions of the main chassis ate given
in Fig. 5 which also shows the orientation of the
two coil holders associated with T2 and T3. The
screening cans associated with these two coils (these
are the containers the coils come in) are not fitted
initially. It should be noted that the chassis dimen-
sions shown allow of no bends and front and back
flanges should thus be added. The rear flange need
be no more than 3in. deep. A simple L-shaped
bracket is also made to carry VCI.

The if. transformer is simply fitted by cutting a
square in the chassis to afford a firm fit for the
screening can without distorting it. The i.f.t. can is
then pushed through the chassis a short distance and
its mounting lugs bent outwards to be soldered to
tags suitably positioned. Three small tagstrips are
located as shown and wiring up carried out along
the lines indicated.

All items used must be of modern design and
miniature in type. Coil Tl can also be mounted
vertically if preferred when a small variable capacitor
may be panel fitted for peaking purposes and con-
nected across its tuned winding.

The Coils

Ready-made coils are used and for the oscillator
coil T3 a Range 2 “White” specimen is selected
from the Denco range of transistor types. The induc-

s components list
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Panel ‘

Fig. 5: Below chassis layout and wiring with. dimensions.

tance of this coil is approximately 66uH. At the mid-
band position for an input r.f. signal of 1900kc/s
the oscillator must be tuned to 3500kc/s for 1600kc/s
output and a tuning capacitance of about 30pF is
thus called for: components CI'l, CI12 and VCI are
appropriite in vaiue.

Denco Range 2 Aerial and Interstage coils (Blue
and Yellow respectively) are also used for Tl and T2
but have to be modified since their inductance is
too great. The coils are easily moditied. A side view
of the signal frequency coils is shown in Fig. 6, the
aerial coupling winding being “A" plus a 2-pie tuned
winding at “B™ and “C”. A transistor base coupling

Resistors:
R1 15kQ R7 TkQ
R2 2-2kQ R8 1kQ
R3 1kQ R9 470kQ
R4  1kQ R10 1kQ
R5 15k R11 See text
R6 3-9kQ VR1 5k pot.

All X watt, 10%.

Capacitors:

C1  47pF ceramic C9 10,000pF ceramic
C2 10,000pF ceramic C10 5,000pF ceramic
C3 100uF, 15V C11  10pF ceramic
C4 10,000pF ceramic C12 10pF ceramic
C5 0-04uF paper C13 470pF ceramic
C6 47pF ceramic C14 47pF ceramic
C7 10,000pF ceramic VC1 25pF trimmer
C8 O-1uF type Jackson
Bros. C804
Semi-conductors:
TR1 AF117 TR3 0C45M
TR2 0C44M D1 0OA70

Coils:
T1 Miniature Biue Transistor type Denco range 2
T2 Miniature Yellow Transistor type Denco range 2
T3 Miniature White Transistor type Denco range 2
See text for above three coils.
IFT1  Miniature transformer Denco type
IFT18/1-6Mc/s.

Switch:
See text

Tuning Unit:
Vernier Drive, 2in.—Eagle T502

Miscelianeous:
Chassis and panel material 18 s.w.g. aluminium,
Tagstrips (3), Noval valve holders (3), Contro!
knobs (3), Coaxia! sockets, etc.
Note: In cases of difficulty all items can be obtained
from: Alpha Radio Supply Co., 103 Leeds Terrace,
Wintoun Street, Leeds.
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winding associated with spills 5 and 7 is not shown:
this is wound on top of winding “B™.

To modify the Blue and Yellow coils for 160m.
band working the wire is cut free from spill No. 6
tag and turns are carefully removed from winding
«C” without causing damage to connections running
from winding “A” to spills No. 8 and 9. Turns are
slowly removed until only one-quarter or slightly less
of the winding remains when compared to winding
“B". The loose end of the winding is then soldered
to spill tag No. 6 after cutting off the wire freed.
The precise number of turns left on the winding
need not be known since the co.e is adjustable and
affords compensation. It may be thought that the
next coil “down” in the maker’s range could be used
unmodified and although this is true—using Range 3
Blue and Yellow coils—a large shunt capacitor is
required across each tuned winding; the approximate
capacitance value is 270pF. It should be noted that
the Range 2 White oscillator coil specified for T3
must not be modified in any way!

The Yellow and White coils are each screened by
means of the metal containers they are supplied in.
These containers are cut off to a length of 14in. as
is shown in Fig. 7a; a }in. diameter hole is also cut
as shown. The two coils are plugged in to their
appropriate holders, the lock nuts removed and the
containers inverted over them. The lock nuts are then
screwed on thumb tight and a 6BA brass lock nut
is screwed lightly on to each core stem. A length of

Lock nut

Core tuning stern

Fig. 6 Aerial and inter-stage couls.

pritl Y4 nole

Twin nylon cord

Saw here

7 = spring
(b

Fig. 7a: Screening can modifications; 7b: Mounting method

twin nylon cord attached to a pair of small springs

of the type used for cord drives is used to hold each

container firm under all mobile conditions. The coils

can, however, be easily removed very quickly if this

is required. The mounting method is shown in Fig 7b.
TO BE CONTINUED
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UESTIONS ANSWERED

Ripple Current

With reference to the higher voltage types of
electrolytic capacitors and some obscurities that
seem to exist. There seems to be no indication on
the majority of them to indicate permissible ripple
current. Is there any way by which this can be deter-
mined?—J. Wackett (Devon).

Details of the ripple-current rating of electrolytic
capacitors can normally be obtained from the manu-
facturer concerned. A useful rule of thumb for
determining whether or not the leakage current of a
capacitor is excessive is; mA =V X uF/2000, in other
words, the permissible leakage current In mA 18
taken as the product of the working voltage and the
capacity in uF divided by 2000,

Speaker Damage

1 have an all-transistor tuner/amplifier. Would any
damage be done if it were switched on with all
speakers disconnected? Also, would any damage
occur if too many speakers were switched in?—H.
Smith (Perth).

Loading of transistor amplifiers can be regarded
as “roughly” the opposite of valved amplifiers in
that they will usually suffer no damage by discon-

necting the loudspeaker/s, but short-circuiting of
the output increases the current in the output stage
dangerously. An inadvertént short-circuit of loud-
speaker wiring has ruined many an output transis-
tor, and there is generally no leeway—thus the
utmost care is necessary. From this it follows that
the addition of extra loudspeakers reducing the load
impedance, also increases the output current. In
fact, this is sometimes used to boost, artificially, the
output from an amplifier. For example, where an
amplifier is rated to deliver ten watts to a fifteen
ohm speaker and actually delivers more like four
watts (') the device of connecting a well-rated 40
speaker gets more output with comparative distor-
tion figures. But it is not to be recommended—for
the reasons I have stated. If more speakers are
needed. it is advisable to equalise the load. For
example, a single speaker of nominal X ohms impe-
dance can be replaced by four similar impedances
in series parallel.

Volume Control

1 should be grateful if you could give me some
advice regarding the fitting of a tone control to
my transisitor set. The output is class B push-pull
with one OC81D and two OCS8ls, transformerless
with a 300) speaker.—G. Lawton (Herts).

You can probably alter the tone of your transis-
tor radio by connecting an 8uF 6V ora 4uF 6V capa-
citor in series with a variable resistor, say, 5k, and
connecting this combination across the volume
control. It might also be wired from the base of the
driver transistor to the positive line. However, this
must be a matter for your personal experiment,
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PART 1

tus, hand tools are required. The problem con-

fronting the beginner to radio construction is to
know which tools to buy initially and which tools
may be left until more ambitious projects are under-
taken. The purpose of this article is to outline a kit
of tools which the author considers to be the mini-
mum necessary for starting serious construction
work; with these tools, additional tools can be made
at home and details of these will be given in subse-
quent articles. Finally, more sophisticated tools will
be mentioned.

In the main the raw materials are copper, alu-
minium and their alloys, and it is to cut, join,
shape, pierce, measure and smooth these materials
that tools will be required. The basic tools required
by the beginner are: Vice, clamps, hacksaw, chisel,
tinsnips or shears, scissors, rule, punches, trysquare,
hammers, hand-drill complete with twist drills, span-
ners, screwdrivers, pliers and soldering iron.

Unfortunately for the beginner, many of these
tools can be obtained in a variety of forms and
sizes, and the author will attempt, in the brief dis-
cussion of each item which follows, to indicate the
type of tool most suited to the beginner in terms of
value and versatility. Before leaving the subject of
value, a word of warning here. No matter how
limited the budget, on no account should quantity of
tools be allowed to take precedence over guality of
tools.

Good quality tools are actually easier to use than
inferior tools, and have an immeasurably longer use-
ful working life. The British market is flooded with
inferior tools imported from Europe and the Far
East, as experience is gained, these cheap tools can
be made to work within their limitations but the
beginner is strongly advised to start with good,
branded British products.

Returning now to our list, we start with the vice.
This is one of the most useful tools in the workshop
and an engineer’s vice with 3in. or 4in. interchange-
able jaws is preferred. A possible drawback with
this type is that it has to be bolted down through the
workbench and where it is intended to use the

IN order to construct radio and electronic appara-
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kitchen table as a makeshift workbench, a clamp-
on portable vice makes a good substitute. A range of
excellent aluminium alloy vices is currently avail-
able, and the constructor can make his own jaws to
suit from scraps of wood, etc.

To augment the vice, a pair of “G” clamps are
invaluable, although one will do for a start. In
normal use, “G” clamps are subjected to severe
tensional stresses, and cast-iron clamps should be
avoided because these are very weak in tension.
Good clamps are made of forged steel, and will
withstand considerable abuse indefinitely. A Sin.
clamp is a good size to start with.

The hacksaw should be of the adjustable type,
ranging between 8in. and 12in. Imported hacksaws
often have fixed adjustments corresponding to metric
sizes and will not accept English blades unless
modified.

A range of cold chisels is useful in the workshop
but where it is intended to purchase only one, a 6in.
chisel of about }in. diameter will serve. More will
be said about chisels later.

Metal-cutting shears or tinsnips are available in a
range of sizes, with either flat jaws, straight or
curved, or with plump jaws, invariably straight. This
latter type is known as a Goosebill shear because
of its shape. Both types have their uses, but the
Goosebill is recommended for its ability to cut a
straight line through sheet metal. A 10in. shear will
cut 20 gauge aluminium without undue effort, and if
it is necessary occasionally to cut heavier gauges, one
handle of the shear can be gripped in the vice, whilst
the other handle is pumped to obtain the requjred
leverage.

A pair of scissors is included in the list to cover
those occasions when aluminium foil, cardboard,
fabric, fuse-wire, etc., need to be cut.

A six-foot extending rule is a useful accessory in
the workshop and a cheaper type with printed
graduations will be accurate enough for most mark-
ing out.

A steel trysquare is included in the list, but if a
combination square is obtained it will have a number
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of additional features such as a removable rule
with engraved graduation with which more accurate
measurements can be made. Most squares of this
type also incorporate a useful little scriber and a
spint level.

Punches for use in the workshop include centre
punches, pin punches and piercing punches. One of
the uses of the centre punch is to make a small
conical indentation in a surface that is to be drilled,
the small pop mark guides the drill accurately into
the desired position. Centre punches do not vary
much in size, but a punch of square section, or with
an enlarged square head, is less likely to roll off
the workbench. Pin punches are used to drive cotter
pins and retaining pins and could probably be left
out of the basic kit without too much inconvenience.
On the other hand, the piercing punch is one of the
most useful, but neglected, tools in the constructor’s
kit. Proprietary punches are quite expensive to buy,
but fortunately satisfactory substitutes are not at all
difficult to make, as will be described later. The

pared for the radio worker. Make sure your set
includes at least one of the Phillips type blade.

Of the many types of pliers available, three are
preferred for a start, these are combination, side-
cutting, and long-nosed. Insulated handles can be
obtained if desired, although the author has a strict
rule that metal tools will not be used in the vicinity
of live power circuits. Cheap side-cutters rapidly
become blunt and cannot be sharpened.

The last of the basic tools is the soldering irom,
these are obtainable at prices ranging from 10s
upwards, and wattages from about 25 upwards. The
writer prefers a big, powerful, soldering iron, but
the choice is rather a matter for the individual. The
beginner might be well advised to start with a 30 watt
iron and to consider others as dexterity is acquired.
A solder gun should be the ultimate goal, of course.
The elements of the cheaper irons usually burn out
after a couple of hours, and are often irreplaceable.
Other cheap irons have recently been found to be
lethal owing to faulty insulation. A well-known

Dp pRAGTlCE BY P HANMILEY

piercing punch is a round piece of tool-steel with a
concave relief in the cutting end which is driven
through the panel by a firm blow from the hammer,
taking a small slug of metal with it, the panel is
supported on a piece of softwood to prevent damage
to the punch as it breaks through.

Holes can be produced more accurately and
quickly with a punch than with a drill and, with
careful planning and marking out, a complete radio
chassis can be punched in the flat before the sides
are raised into the box shape. Large holes are
difficult to punch by this method, however, and for
this reason a set of screw-up type chassis punches is
specified. These are available as a set of the most
popular sizes and full instructions are included.

Many workshops have a large selection of
hammers, but for our purpose only two are con-
sidered to be essential. These are a perfectly standard
one pound ball-pein, and a fibre, plastic or rubber
hammer for sheet metalwork. The resilience of the
latter hammers helps to prevent damage when soft
metals are being worked.

The hand-drill should have well-fitted bearings,
preferably including a proper thrust race, and an
idler pinion to balance the crown wheel. A %in.
capacity chuck is usual, although a larger drill with
a #in. chuck has much to commend it.

A set of twist drills with the diameters increasing
by increments of #in. from say #in. to }in. should
be obtained. Beware the very cheap imported sets
often labelled “Hi-carbon” or similar, which are in
fact made of iron wire and will not drill even hard
wood satisfactorily. A good British set is indicated
here, the extra cost is easily justified.

A set of BA extension socket spanners will be
required right from the beginning, and is especially
useful when dismantling scrap equipment to reclaim
parts. Look for neatly broached sockets when pur-
chasing, and a long clearance hole inside the shaft is
useful when running nuts on to long screws. The
type with an interchangeable plastic handle is con-
venient to use and takes up little space.

Screwdrivers are obtainable in sets especially pre-

brand name is the best safeguard.

As the projects undertaken become more complex,
the need for more tools will be felt, and these can be
bought when necessary. Other tools might already
be knocking around the house or garage such as
files and oilcans.

SOURCES OF COMPONENTS

Armed with the kit of tools described the would-
be constructor now requires components and
materials with which to work. It is possible, of
course, to purchase all that one requires, brand new,
from the radio supplies shop, but the expense invol-
ved often imposes a serious limitation on the number
of projects which can be undertaken. Often the
necessary materials and components can be obtained
free of charge or at a purely nominal cost.

The most prolific source of components is the
scrap TV or radio chassis, any number of which can
usually be obtained from the local radio and TV
repair shop simply for the asking. More than once
the writer has had the boot of his car filled with
scrap chassis by the grateful proprietor of the local
repair shop, who would otherwise have had to pay
to have these removed. Old radios and radiograms
can often be picked up for a couple of shillings at
second-hand furniture stores or jumble sales.

Those fortunate enough to live near a war surplus
shop will find that a few shillings will buy a compli-
cated piece of apparatus which undoubtedly cost
the Government hundreds of pounds when new. The
writer particularly remembers buying an ex-W.D.
valve-tester and having a large box of valves “thrown
in to practice on”.

Most electronic projects are built on a chassis of
some sort or other. It is often found possible to
utilise a chassis salvaged from an old set, but where
this is not posssible, a new chassis can either be pur-
chased ready made up or fabricated by the construc-
tor from sheet material. A cheap substitute used by
the author is the oven meat tin obtainable from all
chain stores. Unlike aluminium, components can be
soldered directly on to the tin-plate chassis and
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wiring, is greatly facilitated since earth leads can be
kept short and direct by soldering to the chassis at
the nearest point.

Biscuit tins can sometimes be pressed into service,
as the photo of the G.D.O. shows. Larger biscuit
tins can be cut into panels which in turn are formed
into small chassis as required. A slight disadvan-
tage with ordinary tin-plate is that it lacks rigidity
and special attention must be given to stiffening up
tin-plate chassis.

The Authors’ Grid Dip Oscillator built in a biscuit tin.

Inevitably the constructor will come across a
design where a definite shape and size of chassis is
called for. Here, a sheet of aluminium will be re-
quired for making up and most good radio shops
will stock this. However, anyone living near a coach-
builder or caravan building works should first try
a visit to the works manager with a view to buying
offcuts of aluminium at the scrap rate. The writer
was able to buy 7Ib. of 20 gauge aluminium in useful
size sheets for a shilling from such a source. Before
leaving the subject of chassis and chassis materials,
consideration should be given to sandwich tins,
tobacco and mustard tins and similar containers,
the choice is limited only by the imagination of
the constructor.

Having found the necessary components and built
a chassis, the constructor will require wire to wire
up the project. Single- and multi-stranded copper
wire, PVC covered, can be purchased on small
drums for a few shillings, but owing to political
troubles in the copper producing areas of the world,
copper is today rather an expensive commodity and
economies can be made by using wire stripped from
scrap sets. When insulation is needed, the wire can
be threaded into rubber or plastic tubing, obtainable
in bundles for a few pence; another very good
sheath goes under the trade name of “Systaflex” and
is a varnished cambric and it is somewhat easier to
thread than rubber or plastic. For insulating fairly
straight lengths of wire, an ordinary plastic drinking
straw can be tried and will be found to possess a
resistance of S00M{) at quite high potentials. In the
absence of heat or physical abrasion it will last
for ever.

FINISHING IT OFF

Summarising our discussion so far, we have con-
sidered some methods by which components can be
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obtained; assembled to a chassis; wired up; and
tested under power. All that remains is to fit the
project into a housing of some description. A wooden
or plastic cabinet can be made or purchased, but the
author’s preference is to make a metal cover, the
main reason being that the equipment is then
screened to r.f. both ways. In the vast majority of
cases, the equipment will consist of a chassis with
components above and below deck, and a vertical
front panel to which tuning and volume controls,
inputs and outputs, meters and lamps etc. are
attached, depending on the type of equipment.

An attractive cover for the remaining three sides
and top of the equipment can be fabricated from
expanded metal available in many anodised finishes
from trade advertisers in this journal. However, the
really dedicated improviser will find that perforated
zinc, sold in rolls by most hardware shops, makes
an excellent substitute for expanded metal at rather
less than half the price. The zinc is extremely easy
to cut and form into any shape, and is joined merely
by pressing adjacent pieces together with a hot
soldering iron. The accompanying photo of a home-
made preamplifier shows one application of this
material.

The cover of this pre-amp is made from perforated zinc. Note
the finish on the front panel, made by rubbing with stee/ wool.

The edges of aluminium and similar sheets and
panels can be bound quite attractively with plastic
tape. Other possibilities include gilded plastic strip
such as is sold for edging hardboard, etc., and
possibly the simplest way is to file and smooth the
edge and spray the panel. Decorative finishes can be
applied to the natural metal in various ways—for
instance a pad of steel wool rubbed firmly round and
round in small adjacent circles on the surface pro-
duces an attractive finish. Another method of
achieving a similar result is to attach a small piece
of medium emery cloth to the end of a $in. diameter
wooden dowel and revolve the dowel between the
hands, pressing the emery cloth lightly against the
surface.

So much then for the ways and means of gathering
together the raw materials for the constructional pro-
ject. Next month special techniques for dismantling.
reclaiming and rebuilding components and equip-
ment will be described, and finally a list of more
advanced hand and power tools for the guidance of
those fortunate enough to have the space to provide
themselves with a fully-equipped home workshop.

TO BE CONTINUED
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' CIR-KIT sample
In next month’s
B Practical Wireless

AND THESE SPECIAL FEATURES

“Double-12" Stereo Amplifier

A superb new hi-fi project for the home con-
structor. Impressive specification, with 12W
r.m.s. per channel at below 0-1% distortion at
10W. To be described in three instalments, the
Double-12 can be built as an integrated unit or
as a preamp/control unit to drive an existing
amplifier.

Relays

Although relays are nowadays often replaced by
semiconductor devices, they still have plenty of
useful applications, as this article will explain.

The ““"Mite’’

Another P.W. design—a 3-transistor pocket
radio receiver. Full constructional details of this
useful little set which can operate a loudspeaker.
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PART 2 — continued from February

ork may now proceed on the wiring and solder-
\Ving of the small components (see underchassis

layout details, Fig. 7). It is as well to start at the
output end, TR6, working forward to the first i.f. TR3,
up to the dotted line on the circuit diagram Fig. 1. The
i.f. amplifier must now be checked and given the rough
alignment described below, after which the front end
can be completed.

Initial I.F. Alignment

The i.f. amplifier is now ready for testing and rough
alignment. Plug the output into an amplifier and con-
nect the supply leads to a 9 volt battery. Check all
voltages with Table I. Clicks should be heard during
these tests, perhaps becoming progressively louder as
the tests proceed towards the first i.f., partcularly
when collector and base voltages are measured. Any
fault that may be apparent at this stage must obviously
first be located and corrected before proceeding to the
actual alignment. Disconnect the battery, disconnect
capacitor C15 and connect a length of 3 or 4 yards of
wire to the emitter of TR3. Re-connect the battery.
The i.f. amplifier can now be considered as a rather
wideband t.r.f. receiver, the length of wire connected
to TR3 emitter being the aerial, and provided no fault
exists short wave signals, mainly Morse, on a fre-
quency somewhere between 10 and 11Mc/s will be
clearly heard.

The nominal frequency to which the i.f. transformers
should be tuned is 10-7Mgc/s, but any frequency within
the tuning range of the transformers (approx. 10-11-
Mc/s) will do just as well. With a trimming tool and
starting with the core of LIt, adjust for maximum

TABLE 1 — Transistor Voltages
Transistor E B G
TR1 8 7-25 0
TR2 7-8 72 0
TR3 2:2 2:4 84
TR4 16 1-8 84
TR5 1 142 86
TR6 04 0-58 6-2
The total current is 11mA. All voltages were measured
with a 20k€/V meter.
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output, progressively working forward adjusting each
of the cores in turn for maximum, finishing with Lé.
Precise tuning does not matter at this stage, but it will
help if one signal can be singled out and the adjustments
made to bring out this one at maximum, disregarding
others. The final adjustments to the i.f. come later,
when the front end is completed and operating. Now
re-connect C15.

For those with access to a signal generator, a 10-7-
Mc/s signal is injected into the emitter of TR3 via a
capacitor of 0-01 uF, and the i.f’s adjusted for maxi-
mum as above, the output from the signal generator
being reduced to prevent overloading as the i.f.s come
into alignment. The discriminator can also be adjusted
at this stage in the manner described next under
“Tuning and Alignment”. Use an unmodulated signal
and meter the output as described in this method.

No mention will be made of wobbulator alignment
as it is assumed that the limited number of constructors
who might have access to one of these instruments will
know how to use it.

The front end wiring should now be completed and
voltages checked with Table .

Tuning and Alignment

Connect a shorting link of wire across CI2 to cut
the a.f.c. Connect a d.c. voltmeter, 2:5 volt scale to
start with, across C27 and in the same polarity. Con-
nect the aerial. The type of aerial will depend on
location and distance from the transmitter, but a simple
dipole mounted in the correct direction will be suitable
in most cases. The author, who lives 20 miles from a
transmitter, found a 2ft. 6in. length of wire to be
sufficient, but this is not recommended. Adjust the
tuning gang until a signal is received, when a reading
will be seen on the voltmeter. Adjust all the i.f.t. cores
in the order LIl to L6 for maximum reading on the
meter, switching the meter to the next highest range if
necessary. As a guide, the reading should finally be
about 4V if the received signal is of reasonable strength.

With a signal being received, the discriminator is
correctly tuned when the d.c. voltage from each diode
of the ratio detector is equal and opposite with respect
to chassis, or in other words, when the voitage across
C27 is maximum and the voltage between the test point
(junction of C26 and R22) and chassis is zero.

To tune the discriminator, transfer the meter (2-5V
scale) to between T.P. and chassis. The reading will be
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either positive or negative depending on whether L1 1
is detuned higher or lower than the i.f. Adjust the core
of Lt1 until the reading is zero, at the point where
further adjustment of the core will swing the reading
positive or negative depending on which way the core
is turned. The i.f. alignment is now complete.

The r.f. and oscillator stages will now require some
adjustment. The oscillator coil L4 is adjusted by
squeczing the turns closer together, or by widening
the spacing between the turns as required, to get the
tuning gang and hence the scale pointer in the correct
position. Squeezing the turns together will result in less
tuning capacitance being required, and vice versa. The
calibration will be approximately correct when Radio 2
(Light Programme) is received with the gang at about
seven-eighths full capacity (plates almost fully in).

The r.f. coil is also adjusted by squeezing or widening,
and is adjusted to give maximum on the meter con-
nected across C27. A plastic trimming tool is useful for
makimg these coil adjustments as it will have little
sclf-effect on the tuning when touching the coils.

The coil L2 on the aerial coupling T may be tuned
if necessary, by optimising the value of Cl. Capacitors
of between 12pF and 20pF should be tried. choosing
the value which gives greatest reading on the meter.

Remove the shorting link from C12 to restore a.f.c.

C15 C12 R R14 C19 R17

The diode will be at its nominal capacitance when the
d.c. voltage from the discriminator is zero. Any fre-
quency drift would result in this voltage becoming
either negative or positive depending on whether the
drift was to the high or low frequency side of the
reccived signal. The diode capacitance would then be
either increased or reduced, maintaining the oscillator
on a set frequency.

In this receiver where the oscillator is highly stable
and frequency drift is unlikely, the main advantage of
the a.f.c. is the casy and positive tuning it provides.
When tuning, it will be noted that this is quite broad.
Tuning through a signal will produce a ““plop’” when the
a.f.c. locks onto the signal, and again when tuning
through the signal and beyond the range of the a.f.c.

Scale and Drive

Two pulleys are fitted to the front panel with 4BA
screws, and two nuts, one on each side of the panel,
lock the screws while allowing the pulleys to run free.
Approximately 30 inches of nylon drive cord are
required for the drive, details of which were shown in
Fig. 4.

The scale may simply be a strip ol goed quality paper
marked appropriately where the BBC stations appear,

C22 C21R20 C24 R26 C23 R31R29

R21 c27 |/ /
IAy.
TC|15] /6 718

Tag strip B

Output

ﬁ/&eriul

Automatic Frequency Control

The diode DI is a special variable capacitance diode,
type BA102. Other silicon diodes have been tried but
without much success, except for the type BA 100 which
gave reasonable results.

The diode is biased by the fixed voltage provided by
the potential divider R9-R10. The fact that this divider
also supplies bias to TR3 is of no consequence as the
junction is at chassis potential to r.f. via capacitor Cl4.

The a.f.c. control voltage is taken from the centre
point of the discriminator via R7 and R15. The junction
of these resistors is by-passed to a.f. by C12. Improved
linearity at the expense of gain can be obtained by
leaving out C12, when the audio component will swing
the oscillator in opposition to the received f.m. signal,
giving in effect negative feedback, but more correctly
volume compression.

The diode, in series with C10 and Cl11, is across 1.4
and in parallel with the tuning capacitor C4b.

Fig. 7. Component wiring diagram of the basic tuner.

or else calibrated in frequency. On the model, the scale
1s a strip of black plastic tape, lettered with Radio-
spares white marking transfers.

A second front panel of §in. Perspex is fitted over the
scale, using countersunk 4BA screws and distance
pieces to clear the pointer drive and drum. The back
of the Perspex is painted, or preferably, sprayed, using
a flat paint or aerosol primer. A lin. wide strip of
masking tape or Sellotape is placed in the scale position
before painting, and when removed provides the scale
window. If a case is to be fitted over the unit, the
Perspex should be the same size as the aluminium front
panel, but if the tuner is to be installed in a cabinet, the
Perspex should be made larger than the cabinet aper-
ture to facilitate fixing.

Power Supplies
A 9 volt dry battery is very suitable for supplying
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o ~
: ”l VWA 9v
| 1 D1 I
r?\vgins : \ 0 ) ¢t c2
| ‘ D2 1OOOUFT 1000uF
[
_ 3l L.

Fig. 8: An a.c. mains power supply. C1, C2—1000uF. D1, D2—
BA100, 0A202 etc. R—180Q-330Q, LW, to give 9V output.

Tr1

1F trap

-

Fig. 8 If signals on 10-7Mc/s are being received this if. trap
can be included. Details are provided in the text.

Tr4

330
KCY m—

=

(R2 and R3 I’ 15kN
removed )

Fig. 10: An a.g.c. system which is a useful addition in high signal
strength areas.
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e power to the tuner, and will

have a long life as the
current requirement is mod-
est. It does, however, have
the disadvantage that it
must be replaced occasion-
ally, and the performance of
the tuner will fall off as the
battery voltage falls. Even
so, the tuner will perform
satisfactorily until the vol-
tage falls to 6 volts.

The tuner can be con-
veniently powered from the
mains supply using the cir-
cuit Fig. 8. The mains trans-
former can be a small type
with a centre tapped second-
arysupplying any voltage be-
tween 8-0-8 voltsand 12-0-
12 volts. The resistor R is chosen to give 9 volts at the
output of the supply with the tuner connected, and will
be approximately 180 €2 with an 8 voit transformer and
390 Q with a 12 volt transformer. The capacitors ClI
and C2 will both be 12 volt working with an 8 volt
transformer, but should be 15 v.w.g. with a 12 volt
transformer. Almost any general purpose type of diode
will serve for the rectifiers.

With either of these supplies, it will be desirable to
fit an on-off switch.

If the tuner is to be used with a transistor amplifier,
the supply can be taken from this provided it is either
regulated or very adequately decoupled. For example,
with an amplifier such as the PW Low Cost Hi-Fi,
power can be taken from the 12 volt negative line via a
270 ohm } watt resistor, and decoupled with a capacitor
of not less than 5000u¢F. The large decoupling capacitor
is necessary to remove all trace of a.f. from the ampli-
fier supply.

I.F. Rejection

In fringe reception areas where a particularly good
aerial is a necessity, trouble may be experienced with
i.f. breakthrough, as in the unit described no i.f. trap is
incorporated.

An i.f. trap is shown in Fig. 9. L consists of 25 turns
of 26s.w.g. enamelled wire close wound on a Radio-
spares former with core. C is a 30pF capacitor. The
trap should be mounted on the chassis top adjacent to
TR1 and connected between the emitter and feed-
through insulator.

The core of L is adjusted to the point where i.f.
breakthrough is completely eliminated.

Automatic Gain Control

A.g.c. was not found necessary as the maximum
output is set by the limiting action of TRS.

In areas of very high signal strength where over-
loading might occur, a.g.c. may be desirable and a
suitable arrangement is suggested in Fig. 10.
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P.W. EM. TUNER

Complete kits of
specified parts

Complete Kit All of above

Post and Packing per order 2/6

Kits of parts for P.W. Low Cost Hi
Amplifier (P.W. Jan.-Feb. 1968) S.A
for list

C. & D. ELECTRONICS

17 St. Lukes Road,
SUNDERLAND

Post paid: £8.0.0

TRADER SERVICE SHEETS

5/— each plus postage
We can supply Trader Service Sheets
and Manufacturers’ Manuals for most makes

and types of Radios, Tape Recorders and
Televisions.

Please complete order form below for your
Service Sheet to be sent by return. To:

OAKFIELD ENTERPRISES

LIMITED

| 30 CRAVEN STREET, STRAND
LONDON wcC2

Resistor Kit (31 pieces) . . 10/6 = :
Capacitor Kit (28 pieces) 32/6 £7/1 5/0
Semiconductor Kit (9 pieces) 49/6 ( - @ Solve your communica-
CoilKit. Comprising setof 3 Weyrad 4-Station Transistor Imeroot;:) “ny:’{é’xﬁ"i’{‘l.:'}f.“r ;:13
IF Transfermers, Formers and 8 8ubs), in de-luxe plastic cabinets for desk or wall
wireete for L1, 2and3 .. 28/6 Sube to Master, Tacany muenic Er puocin! Aod
Tuning gang Kit. Comprising gery, 8chools, Hospltal, Office and Home. Operates
Jackson C21 with 3" shaft, Cneapets w3 omiof e, Volume control
Drive, Drum, Pulleys, Pointer other accessorles. I'. & P. 7/6.
and cord - . o 22/6 WIRE-LESS INTERCOM
Drilled chassis 1 Lk 7/6 f“’ck“a"’{iﬁs—'l" wlire:l. Jm;t zllugr in the mqlns.rgr
Aluminium front panel, undrilled . . 2/6 Onjofl switeh ond S oTiuge [ controli P 12 gns,
Hardware Kit. Comprising 2 <28 R JiGewira
tagged strip, Paxolin 4” . 2" for
transistor mounts, all screws
and nuts 3 o 9/0
P.T.F.E. feed through insulators,
setof 3 - . 70 5/6 oo
Scale, printed card, frequency & 65”/'_
calibrated . 170 e,

B8ame as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with g6it. connecting  wire.
Battery 2/6. P. & P. 4/s.

Fi
.E.

Why not boost

= business  effi-
ciency with this incredible De-luxe Telephone Ampli-
fler. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switeh. Volume Control. Battery 2/6extra. P, & P.
3/8. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (P/WS$)

189 KENSINGTON BIGH STREET, LONDON, W.8.

Make

Mode/ Radio/TV

H ]
bt 2, [tlistisrequired |
sl e l indicate with X

From
Address

enclose remittance of.
(and a stamped addressed 1
s.a.e. with enquiries please

3
pe}

MAIL ORDER ONLY (March PW)

This ca

WHAT READERS

“May [ take this
works and may I ad

will undoubtedly enjoy reading
Jor a wonderful set of books.”
“Please accepr my admiration Sfor
field of understanding Electromics.”

“The easiest set of manuals it has been my pleasure to study.”
J

A TECH-PRESS PUBLICATION

BASIC

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

opportunity to thank you for such enlightening
5 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

the following ﬁ’:e

C. B., London.

producing
S.

POST NOW FOR THIS OFFER 7/

The New Picture-Book’way of learning
ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

Youwll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-
type drawing. The books are based on

refully planned series

ELECTRICITY 75/-

or

SAY

volumes: thank you

i Signature
a long felt want in the B
J., London.

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS

.P.P., Taunton.

Cash Price, or Down
fortnightly payments of 20/~
Down Payment of 15/~
This offer applies to UN
cash with order, prices as above.

the latest research into simplified learning
techniques. ~ This has proved that the
PICTORIAL APPROACH to learning is the
Quickest and soundest way of gaining mastery

over these subjects.
TRY IT, IS TO PROVE IT

EE——_—S—_S—_—_—_—_—_—_"—_"C IR ErE NN RS
To The SELRAY BOOK CO.
Please send me WITHOUT

above scts on 7 DAYS FREE
in good condition within 7

- 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 JHP

OBLIGATION TO PURCHASE, one of the
TRIAL, I will either return set, carriage paid,
days or send the following amounts. BASIC
Payment of 20/- followed by 3
each. BASIC ELECTRONICS 90/~ Cash Price,
followed by 4 fortnightly payments of 20/~ each.
ITED KINGDOM ONLY. Overseas customers

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

BASIC ELECTRICITY | |
Prices include Postage and Packing.

BASIC ELECTRONICS [ |

(If under 21 signature required of parent or gua;;iian}
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Fully guaranteed PERSONAL CALLERS WELCOME [MU ALL valves
Individually packed Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
A L V MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves, U.K. Orders
up to 10/-. 1/~; 10/~ to 81, 2/-: over £1, 2/~ per £1; over £3 post Iree. C.0.D. 4/-extra brand
AZ134 8/~ | ECF82 6/8 | KT66 18/8 | RG1-2404 Uus 7/~ | X666 | 184 5/~ | 5AIT4G 5[~ | 6ACT ~ 3/~ | 6CW4 13/~ | 12ATG  4/8 | 77 816
AR8 5/ | ECHas 11/~ | KT67 45/ 28| Uz 10/8 | XTAM 7- | 185 4/6 | 5B251M40/- | 6AG5  £/8 [ 6D6 3/ | 124T7 4/- | 78 51-
ARP3 3/ | ECH42 10/ | KTl 7/8 | 8p6L 3/3 | Uval 7/ X118 B8/ | IT4 3/- | sB25aM35/~ | GAGT 6/ | 8Ed B | 12ATTWA | 80 5/8
ARP12 3/8 | ECHS1 5/0 | KT76 7/ | 8TV28040 | UV45 5/9 | X145 B[ | 243 5/~ | 5B234M40/- | GAH6 11/6 | BEAS 9/ . 8|8l 9/-
ARTP| 8/ | ECHA3 8/6 | KT8 27/ 80/- | V24hA/IK ¥83  8/6 | 2D21  4/9 | 5B/255M 6AJ7  8/- | 8EUT 7/~ | 12AU7 4/3 | 83 14/
ATP4  2/3 | ECLB0 7/8 | KTZ63 7(- | STV280/80 190/~ | Y65 4- | 3a4 4/~ | 35/- | BAKS 5/ | 6F23 13/- | 12AV6 5/8 | 84 5/
AZ3L  9/8 | BULE2 8/ | L43 8/ " 90j- | VL8A3) 85/~ | Z300U 20/- | SRAWGA SR4GY 9/- | GAKE 12/8 | 8FSGT 8/- | 124X7 6/- | B5A2  7/8
i KUl | Bl | VRSO BN w30 G AR R B B8
3 - =l B - 7 - - 7 - - | 307
BT35 15/~ | EI'38  3/8 | MHLD& 7/6 | THO4-20 vRe9 7/6 | 1B22 30/- | 3B24 14/ | V4G 7/8 | BALS  3/- GF8G  5/- | 12AY7 10/- | 313C  25/-
BT35 150/~ | EF37A 8/ | MLA 8/ 70/~ | VR108/30 1G2GT 8- | 306 8/ | 5X4G_ 8/8 | 6ALEW 7/- | 6¥i12  4/- | I2BA6 6/ | 357 70/
BTes 35/~ | E¥39 6/ | N3¢ 8/ |TP22 5 - | IDSGT &/ | 8E20 50/ | BYSGT 5/6 | 6AMS 2/6 | 6GF13 5/~ | 12BE6 50 | 368A8 30/~
Cvioz 3/ | EFs0 909 | N7o 15/ TP25 5/~ | VRI50/30 1GRGT 8/~ | 3Q4 8/- | 5YSWGB 6AMG 3/- | 8F17  5/- | I2BH7 3/8 | 393A 27/8
Gyios ar | pri el o2 8 TNl 8|, 9| e 6 (B 8 svowahd | GANE 20| 8RR I 9 [dosa adr
o y <l o = 9 ™ . - R 2N 33 p. i i
(umatched EF50 4/6 | 03B 7/- | TTR31 45/~ | W1i8 8/~ | 1LC6  7/- | 3V4 8/6 9/- | 6AQ5  5/6 | 6G6G 256 12H8 3/~ | T05A  20/-
e 120/~ | EFS0  4/8 | OC3 6/ | TZ0502 4/- | Wi19 9[- | ILH4 4/~ | 4D 4~ | 5246 7/8 | 6AQ5W 9/ | 6H6GT 1/9 | 12J7GT 6/8 | 715B 50/~
(S\I.:“Ih\.’)ol gfgg g;g 82& g; T720 18/~ | X65  5/— | I1R5 8/ | 51736 5/ | 6ABT 4/ | 6ASG 6/ 25-146.\« 135» }35701'310 7174 g/-
ngle 1 S WA 12/~ | 12KEM - | 803 30/~
o |18 80 ¥ Y TRANSISTORS, ZENER DIODES etc. (it § iy (i 4
b3 35 | Ewez 278 | Pcas 10/3| 0A8 3/~ | OC28 12/6 | OCl72 7/8 | ADL9 18/- | URBI1/10 5/- | TKI11A 12/8 | 6J6 3/8 | 128G7 4/6 | 813 75/
DAI00 28 | EF93 5/~ | bCOT 8/ | OAT 2/~ | 0C29 15/ | OC200 7/8 | AEY1115/- | CR81/20 8/6 | SK104 22/6 | 6F6W  6/- 12807 3/- | 815 35/
Dalbo 7i8 | EF18s  6/6 | PC900  8/3 | OAI0  3/- | 0C35 10/~ | OC201 10/ | AEY12 12/6 | CR8I/3010/- | JK204 17/6 | 637G 5/ | 12877  4/- | 829B 50/~
Dbel. 4~ | EFi84 7/ | pOCs4 6/8 | OAsT  2/8 | OC36 12/8 | OC202 12/6 | AFIl4 6/6 | CR81/35 JK21A 12/6 | 637M 8/ | 128K7 5/8 | 8324 45/
DET20 2/- | EHS0  7/8 | PCCSO  8/8 | DA7O g/- | 0C38 5/~ | 0C203 10/8 | AFLLs 8. 11/6 | JK100B15/- | 6K6GT 8/- | I128LIGT7/- | 843 5/
DET: 101 | Lot 19t | peCisoiore | oacl 31, | 0GH 8 | GG 1R | NS S| ON M | MATION Bg | oKTe o | N Bt b
DFe2  2/6 | EL3:  10/3 | PCI82 ela‘ OA: 2/- | ©Cas aj- | IN21 8/ | AF118 10/- | CRS3/05 8/ 3}9{!8&,“1’,‘? 6K7GT 455 128R7 55- 954 141&
DFSR 38 | EL35 /- PSS 9/3 | OATS  2/8 | OC45  3/8 | IN2IB 5/ | AFLM 716 | CRE3/20 MPF103 9/6 | 6K8G 4/~ | 13D1 4/ | 955 2/8
DK92 9/~ | EL38 24/~ | PCFRG 9/3 | OABi 2/ 70 4/~ | IN25 12/- | AFI% 8/6 10/- | sipF10310/- | SK8GT 7/3 | 13D5  5/8 | 956 2/
brws & |EL4) do | PORL 87| Qaeb B | 0L YT | NG 4| AR 8 omsymo | wPFiosiofe | S8G 11 1, W, | G, 4
63 B S L.42 - L r Y 2 ad . 27 - 5 - G A
Loz 41~ | ELo0 81 POFBD3 1216 | OA202 3 | 0CTs o | Wizea 7 AFise 107 Crsoasjozs | NASPOBAE. SL6woB, | 192 1278 w1 e
vL93  4/- | EL81 9/ FR0614/8 | 0A210 7/6 75 6/ | 2N385 AFI178 12/6 - ; 12)- | 1963 40/ | 1822 17/~
bLOL 86 | B i PCra0814/0 | OAL) ége oCis 5l | 2N1080 718 | AFYI0 2218 crsae RASIIOAF | 6i7G 4/ | lots 20/ | 1620 6]
L9 - | EL85 5/~ | PCL8I 9/- 0011/~ | OC81 5/ | 2N1091 98 | ASY26 6/6 12 6L34  8/- | 19H4 70/~ | 1629  4/6
D 19/ | BLs1  2/6 | PCLE2 7/~ | 0AZ20110/- | OC8ID 3/~ | 2N1308 7/6 | ASY28 6/ | (840 95/ | XB101 15/- | N3G 5/9 | 20A1 85/~ | 2051 5/
Dyse 8- | FLos  5/3 | PCL83 10/3 | 0AZ202to | OCBILMB/— | 2N1307 7/8 | ABZ2] 12/6 | GET103 4/6 | ZR1I 5/~ | 6P25 13/~ | 20P4 208 | 2729 25/~
Dvee 66 | BLs60 22/~ | PCL84 8/6 | OAZ206 8/6 | OC82 5/ | 28303 10/ | ASZ23 30/~ | GETI15 9/~ | Z Range 687 7/~ | 25L6GT 7/3 | 4043C 35/-
Daok 18- | EMal 5t | PCLs5 8/6 | 0AZ207 9/8 | OCB2DM3/- | AAZI2 4/~ | BCIOT 8/ GET116 8/6 | Zenerdiodes | 6847  7/- | 25Z4G 9/3 | 4313C 20/~
Bam(x: B/~ | EMR0 7/~ | PCL86 8/6 | OAZ208to | OCS3 ~5/- | ACI26 8/6 | BCY3l 8/6 | GET872 8/- 3/6ea. | BBATGT 8/6 | 25Z5  8/6 | 5676 10/
ES0CC 8/- | EM81  8/- | PFL200 OA3213 6/6 | OC83B 3/- | ACI27 7/6 | BFY51 §/- | GET880 9/- | 724 runge | 85C7 7j- | 26Z6GT 8/~ | 5678 10/
EOINl 7/~ | EMB4 /- 13/- | 04Z223 to | OC8s 5/ | ACI2R 6/8 | BFY52 5/- | GEX54 2/8 98 en. | 6BCTGT 5/~ | 28D7 6/~ | 8696 8/
Eoc 5 |mwe il | L o | oameslol | GG Wl | 2EVY O | bavie 81 | Gjem uo | zop Reuge | 8907 07| SO0 ) | Sres %
o b, 2 A 3 £ 7 k. " —ea. 5 o] = E
HIRS(C 18/- | ESV'74 80/ | PL82 8/ | OC22 10/- | OCLi0 8/8 | ACY18 5/6 | BSYsl 7/8 | GT106 10/~ | ZLrange 68J7GT 6/6 I 30C18 15/ | 5933  22/6
Bllis z/e | Evsl 76 | PL83 6/9 | 0C23 12/8 | OCIEY 5/- | ACYI9 6/6 | BYZL3 8/~ | HG500I 2/ 5/-ca. | 6I7Y 8/6 [ 30F5 18/- | 6057 10/
EA50 1/- | EYR6 8/8 | PLus  6/8| 0C20 7/ 0C170 5/~ | ACY28 4/6 | BYZ16 20/~ | JKI0A 15/- | Z8 range 68K7 7/- | 30FL1 12/8 | 6080  5/8
E}:f;isn Z; Brg? g;g ;1\.300 1250 oC26 8- | OCI71 8- | AD140 18/- | BYZ16 15/- | JKI10B 15/ /8 en. ggyg’g_ glle ggftmlg;‘ 6864 g
JABCRO 6/- X N7 - FLIS 9/3 | 6065
FACST /- | EZ40  7/6 | PX2s 12/8 v12/1: 7/- | DC MOVIKG COIL METERS 6AS7G 14/- | 68Q7GT 7/8 | 30FL1415/8 6080  27/6
Esres o3 |m2el a6 Y3 BB IEL  gje| GwA  eHwoundpil 2o | GATH 48| 80 3o | L 17 tolsa dal-
EBC33 8/- | Ezsl 5/~ [ PY8]  5/8 C26  14/8 100 A 1" round panel . 22/6 | 8AX4 8/~ | BVGGT 6/ | 30P12 16/3 | 8020 30/
5%4: g;s FW500 ;‘—3.2 5/96 g:"l 2% 20010 A 2” round panel sealed 22/6 ggz 3 15/6 6VAM 8/ | JO0P19 14/- | 8001 3/-
EBFgO 718 qu'sooe P}ag g; U81 g/ | S00uA 24" round proj. . - 20/~ ﬂssg gg-s g?igc g’? gg;kisig;- gggg 358
Eg;‘:g g;e [ le P§§8? g; \l{ig: 13;- 7514-0-750L A 2" round plug-in 20/- gg:e 13‘3 g.\xg(n'r gﬁe 309}40415/- 9004 %/s
3 - | G/a7 - - " 7 V60 — | 33A/101K | 9006 18
E(hs 8 “sa/e | QQyos10 | Ls0l 19/ oy 2" round pane| sealed ) 2706 | gBEG  5/3 | 6-30L2 14)- 8/~ | C.R. Tubes
E({‘(, 4/~ | G1/370K LVABLBO 8/- 5mA 2” round clip fix panel or proj. 20/- 6BI6 8/6 | 624 5/- | 35L6GT 8/- | E4504/B/16
el R garalieeroral A e iaero | MICOSIOTA ¥ Rround anCH e LIBT L - ATET (e Sove 10~ | 007 &7
150/4 - o L 7C5 52 = 75/
EOC33 12/ | GI20/1B QQVOH-40A | UBFR0 gj8 | 0-30mA  2"round panel 17/6 11~ | 708 6/ | 3524GT 7/8 | VCR97 32/8
E(L‘db 15/6 35/ 100/- g(!}l(I”B_l) ZI» 50mA 23" square panel 25/~ | 6BQ7A 44— | 7C7 8/ 1}525(!’1‘ 6/~ | VCRI39A
B 10 | ows B e, | B0 UG | mma 2 ousin AT A T E A AR
ECCS2 4/3 | GZ32  9/6 | Q895/10 5/- | UCH42 10/- | 100mA 1" proj... $ 17/6 | 6BWa 138/8 | iQ7 7| 42 5/- | VCR317B
ECC83 g/s lﬁ%;m 1:1313 le‘égo 13/- {Jggg; ;/a 100mA 1” round pangl 47/¢ | BW7 13/ | V7 5/ 5gcnmc.27/a 55/-
Sor T 8\'104:27 35- CEES2 Jars | 10oma 1" round panel .. . JR TV 8 gﬂg &l i goEt?ésTlgﬂ YR
P[-;f({,;:g g; | —_ % QQz04~é§/6 gg;}) 1356 29/41ft. AERIALS each consisting of ten 3tt. Zin. gggﬂ‘l‘ g; il)oD& 356 .;; g; g(]ig; gg’;
g 2 dia. tubular screw-in sections. 11ft. (6-section) whip g 3 = 5
ECC81 4/~ | nVR2 9/~ | R10 17/6 | UF8y  6/9 6C8G  6/6 | 10P14 17/3 | 59 8/ | Photo Tubes
ECUI89 9/ | KTsC 32/6 | R17  8/6 | UL41  9/9 af"a‘l“""h adaptor to fit the 7in. red, ‘"5“'6‘:“ base. |gcHs 7/~ | 11E2 80/~ | 75 5/6 | GB16  12/6
ECF80  6/6 | KT63  4/- Ri6 718 | UL84 8/8 stay plate and stay assemblles, pegs, reamer, hammer, sCLG 819 | 12A6 318 | 76 5/ | 6M625 45/
etc. Absolutely brand new and complete ready to
P ADI TD erect. In canvas bag. £3.9.6. P. & P. 10/6. X ALL OVERSEAS ENQUIRIES AND ORDERS
. . . FIELD TELEPHONES TYPE “F" housed |n portable Please address to
wooden cases. Excellent for ication in- and A
170 GOLDHAWK RD_, W.12 out-doors for up to 10 miles. For palr including bat- Colomor (EIeCtronlcs) Ltd'
terles and 1/6th miie fleld cable on drum. Completely § 170 GOLDHAWK ROAD, LONDON W12,
(01) 743 4946 new, £6.10.0. Slightly used, £5.10.0. Carriage 10/-. Tel.: 01-743 0899

%

Burgess instant heat solder gun
Only the tip heats—but fast! About 7 seconds ! Pre-focused
lamp lights the job up. Exclusive full-’
Jength trigger on pistol grip eases
finger fatigue. Finger-tight is
right for screw-in tips — no
pliers needed. Kit complete
with conical tip, chisel tip, 6
extension barrel, double-
ended probe, gun and
solder. £4 12 6.
Full details and
nearest stockist from:
Burgess Products Co Ltd,
Sapcote, Leicester LE9 6JW

* _ AMAZING MINI-DRILL

G

Indispensable for precision
Roa e drilling, grinding, polishing,
FOR O etching, gouging, shaping.
PRECISION Precision power for the en-

husiast. Shock f. Com-
M OO%F(L :;|:ts¢;|avs tpc:rt::a!;er’r;?l?'\’ef f?;"m

4% volt external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) 79/6, p.p. 2/6.
De Luxe Professional Kit
with 17 tools 130/- p.p. 4/6.
Money ref. g'tee.

N SUPPLY CO.
!

ABRASIVE
et
SPEAR DRILL

R&P. 2/
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e\r’ac ically
jireless

by

HENRY

No. 54

Anti-
Fubble
Device

commentary

ORTING
papers to learned societies.

Came across a blatant case of
ideas piracy. Shocking: Henry is
hurt.

You know how it is. Some guy
blazons a scheme for making mil-
lions out of rubberised magnets
or reversible diodes, just after you
had the whole invention perfec-
ted, produced and packaged. All
you wanted was the time to actu-
ally invent it. Henry’s bright
notion was an anti-fubble device.

Fubble, I should mention, is
not a patentable description. If
Revox can c¢oin the term
“Wobble” to describe Wow and
Flutter, surely Henry can get away
with Fubble as a portmanteau
word for flutter and rumble?

An anti-fubble device is essen-
tially simple. Anything electronic-
ally impelled can be electrically
controlled. So we receive the out-
put from a non-linear source, pro-
cess it, use the result to control
that source and the output should
be linear within the acceptance
time of the detecting system.

The principle is applied to
gramophone and tape dec¢k
motors. In these cases, current
consumed by the d.c. motor de-
pends partly on any mechanical
resistance. Torque varies—current
varies. The variation is sampled,
controlling a transistorised circuit
which effectively damps the

A walk around the block.

supply line. So the motor attempts
to turn always at the same speed.

I say “attempts” for in practice
the device has fairly narrow limits.
When the retarding force causes
the drive mechanism to vary be-
yond those limits, the effect can
be wild, man, wild. Not all servo
systems are as effective as the
Sony 3000 turntable, whose con-
trol circuit is more comprehensive
than the average gramophone
amplifier, and whose “black box"
(well, silver, actually) is larger
than the motor it controls. But
when one has a turntable so finely
engineered that one has to take a
walk around the block after fitting
the turntable, to allow the air
bearing to settle, who is arguing
about a few extra refinements?
Not this green-eyed critic.

Logically, in audio engineering,
the next step is to control what-
ever is outside the feedback loops.
Perfectionists tell us that the ulti-
mate is a signal injected directly
into the brain. But I do not fancy
calling in the surgeon every time
I want the slope filter adjusted.
We shall have to scttle for a per-
fectly controlled system feeding
some sort of transducer. Which,
with loudspeaker output, is what
we have.

There are various methods of
damping an amplifier-loudspeaker
combination to reduce resonances,
maintain a constant drive, keep
some sort of equilibrium. But the
mechanics of the system always
add some kind of coloration. As
long as we are aware of the cone
former puffing in and out of that
gap, we shall feel uneasy.

For those who say the clectro-
static speaker is the answer, I can
only point mutely to the little
woman, who refuses to take any
more furniture out of the lounge.
The room is not big enough for
the siting of a stereo pair at least
four feet from any wall. Henry
wants to sit and listen, not prop
himself in the doorway.

www americanradiohistorv com

So let’s be inventive and defeat
fubble with a method of includ-
ing the loudspeaker in the feed-
back loop.

We shall float a transducer at
the focal point of the loudspeaker
cone, read off pressure variations,
convert them to an electrical sig-
nal and combine it with the audio
output. Brilliant! Why didn't
someone think of that before?

I I |

{
5

The little woman who refuses.

Trouble is, someone has. Cut-
ting right across Henry’s bows,
Messrs. Philips describe what they
call motional feedback with loud-
speakers in Technical Review
Vol. 29, 1968, No. 5. The paper
is by J. A. Klaasen and S. H. de
Koning and is far too long and
detailed for my exposition here.
Briefly, however . . .

An acceleration transducer con-
sisting of a piezo-electric device
is fixed to the moving coil. At low
audio frequencies it produces a
feedback signal which is integrat-
ed and added to the main feed-
back, giving a flat amplitude
characteristic, to below the mech-
anical resonant frequency of the
loudspeaker. Substantial improve-
ment in bass is reported. They

‘have beaten fubble—or have they

simply made it possible to hear
it with greater clarity?

Ah well, back to the drawing-
board.

AR7
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MICROPHONE

PREAMPLIFIER

J. A. JEBB

A HIGH-GAIN RUGGED UNIT FOR
BOOSTING LOW-LEVEL AUDIO
SIGNALS

HIS unit was designed to meet the needs of
T general amateur tape-recording systems, both in-

door and outdoor, for insertion in a signal line
carrying insufficient signal for the purpose for which
it is intended. Such a unit must have a very high
gain, high stability, be small in size, and have good
frequency response. Several two-transistor designs
were tried, and it was found that these had low noise
levels, but rather insufficient gain. Moreover, loading
of the output resulted in alteration of the a.c. negative
feedback level in one case, and this produced severe
distortion.

A three-transistor circuit was then tried, and it was
found that an increase in gain resulted. This circuit
was originally designed by A. R. Bailey and des-
cribed in Wireless World, Dec. 1966, and the author
claims no credit for the exact details. The character-
istics of this circuit were found to fit the needs of
the unit, having an input impedance of about 200k{)
with an output impedance of 200 and that the
feedback point was at low impedance. so no load-
ing effects caused by any feedback network used were
apparent.

Silicon transistors are used throughout, giving a
gain of 30dB. The type of transistor is not of critical
importance, but if others than the types specified are
used, then care must be taken to ensure that the d.c.
operating point of the amplifier is satisfactory. The
voltage supply is quite high (18V), this is to ensure
that the amplifier does not easily bottom and square
off the wave-form. This high voltage presents ditficul-
ties as far us size of battery is concerned, but this can
be overcome by careful layout. The current drawn
is between 2-1 and 2:5mA.

Frequency response will be the least of the con-
structor’s problems:; the unit has been used by the
author at 200kc/s while still providing useful gain.
The lower limit is about 20c/s.

Circuit description

Trl is a simple amplifier operating in common emit-
ter mode, coupled by an R.C, parallel network to the
d.c. connected pair, Tr2 and Tr3. This network allows
the d.c. operating point to be stabilised over the
whole amplifier, rather than independently over
Tri then over Tr2 and Tr3. The output is at low

O-47uF
: i
R2 3 R4 2R7
' 82kNn3 1.5k T 470k0

! [ [ RS 10kO ‘LHBV
c2 3 R3S
SouF 3 47kn3 053 .

1% 1»—] SOuF

% 7
Tr-1 'A'A‘A'A'
R6
c 2-2M0 &

R9
47k

1 | 1
0 ok

-L C.5 [

SOuF
R12 RN R10O
3:3kQd 33k 1Bk0
- v— A

4.7kQd
MO 87k0) MO
39kN I I
2000pF 1000pF  3000pF

(a) For mic (b) For tape head (c) For mag pu

Fig. 1: The circurt of the preamp. Networks a, b and ¢ are inserted
at x for correct equalisation.

2000pF

impedance, being of the emitter-follower configura-
tion as the connection of long leads could load a
high impedance output to an intolerable level. Feed-
back is applied between Tri emitter and Tr3 emitter
at both d.c. and ac. It is possible to modify the
response curve of the unit by afteration of the a.c.
part of the feedback loop, as will be explained later.

Construction

The unit was built in an Eddystone die-cast steel
box, type 896. These boxes are a little expensive,
but are ideal for this purpose as the close-fitting lid
and the rigid construction are necessary features.

Veroboard was used, the components being arranged
on the circuit-board corresponding to their relative
positions in the circuit as far as possible. The input
capacitor and several of the inter-circuit capgcitors
were ceramic types of only 10V working, for reasons
of size limitation. It is therefore essential that the
input does not contain any d.c. component.

The input and output plugs were of the flush-
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RADIO, TELEVISION&
ELECTRICAL REPAIRS

AMAZING ‘KNOW HOW’ BOOK
Brings You RIGHT UP TO DATE!

REVISED AND ENLARGED—this essential handbook for the enthusiast. handy-

man or professional repairer, is packed with detailed information and easy-to-

follow instructions on how to service radio and TV sets (including all-transistor and

PAGES U.H.F. circuits), audiq equipment and domestic appliances of every kind. Shows

OVEIR every step in fault tracing and the use of modern test gear. from simple meters to

complex oscilloscopes. Also provides practical guidance on household electrical

installation work. 576 pages. Over 470 iilustrations, Mammoth value— Special

Library Edition, superbly bound in Leathercioth, 50/-, or on easy terms; 13/- down

ILLUSTRATIONS and 3 monthly instalments of l‘_1/- (total credit price 55/-), But first accept 7 Days’
Home Trial Offer—without obligation!

TECHNICAL ADVANCES!
WATER HEATING

All you should know about
water heaters and how to
install them and keep them
in perfect working order. How
to service FIRES and SPACE
HEATERS.

HOW TO
MAINTAIN AND
REPAIR DOMESTIC APPLIANCES

COVERS ALL THE LATEST
U.H.F. TELEVISION

Here are basic circuits and full instructions to enable
you to service modern sets—get perfect 625-line
reception.

Getting the best from
RADIO AND TELEVISION SETS

How to make adjustments and repairs in order to
get the best possible performance from any set.

FAULT FINDING

This grand book is invaluable for tracing
faults in radio and TV sets (both valve and
transistor circuits). Deals fully with tools and
bench work —shows how to make the best
use of test instruments. Tells everything you
want to know--fram haw to carry out pre-
liminary tests 1o how to align tuned circuits.

Servicing DOMESTIC
AUDIO EQUIPMENT

How to locate and rectify faults in hi-fi
equipment (mono or sterco). record players,

All you need to know about
DOMESTIC INSTALLATIONS

From irons, toasters. hair dryers. etc. to cookers,
washing machines and refrigerators. Also covers the
repair and rewinding of small motors.

tape recorders. etc.

ACT NOW!

Learn from these helpful pages
how to carry out modifications
and extensions — with efficiency
and safety! Complete guidance on
lighting and power circuits, prac-
tical wiring work, safety regula-
tions, cables, earthing, fuses, etc. and concisely the
Also Fluorescent Lighting, Time principles of
Switches and Thermostats. all the main
colour systems.

Simply complete form, indicating method of
payment preferred, and post without delay.

SPECIAL SECTION payment preecred, and post without dla
ON COLOUR TELEVISION | O, pelies in UK. culy. Hurry, make

SEND NO MONEY NOW'!

To: Dept. AFZ, Odhams Books, Basted. Sevenoaks, Kent.
' WITHOUT OBLIGATION please send me, on 7 Days’ Home Trial, Radio,

Explains clearly

Juinction Boxes for Lead-covered Cables

H PRI IR IR IR IO IPIPIP I IPIPIRIRIP IR I IR TP IR I IR IR I ]

& ¥ Television and Electrical Repairs. Within 8 days | will either (a) send the Cash Price
. of 50/- {plus charge ostage and packing), or (b) send a dawn payment of [3/-
z o N E G REAT VOLU M E covers. ¥ I (pIus/p(g)lage chargget;?t[oﬂoweg bya ;mon_lﬁl)y pa)('rnenls_ of 14+ (Tgla); Credit Price
& Current, Voltage and Resistance, Coils, Capacitors and Tuning, z I 55 -). Alternatively. T will return volume in good condition, postage paid, within
& Valves, Tubes and Transistors, Radio Components, Receiver Design ¥ I 8 days.
» Principles, Transistor-Radio Circuits, Valve-Radio Circuits, Valve- & Cross out words NOT applicable below :
; Television Circuits, Transistor-Television Circuits, Colour-Tele- & I 1 wish 10 pay by CASH TERMS. | am (a) houseowner: (b) tenant in house or flat;
vision Systems, Audio Amplifier Clrcuits, Audio Equipment and ¢ I (c) temporary resident; (d) single: () married: (f) over 21 ; (g) under 21.
i Gramophones, Tape Recorders, Radio and *’elevision Aerials, Tools P e TS
and Bench Work, Test Instruments and Their Use, Fault Tracing I !
g and Circuit Testing, Alignment of Tuned Circuits, Television Fault Your Signature ..... e s g oemrereess TR
F Tracing, Interference Suppression, Domestic Power Supply Circuits, I (Or, if you are under 21, signature of purent or guardian)
& Electrical Wiring Work, Fluorescent Lighting, Thermostats and ¥ I BLOCK LETTERS BELOW
# Time Switches, Motor Repair and Rewinding, Small Appliances, & NAME (M. /MFS./MISS)| hituncae it o s seworisssiissaiasissussssandinshss shssurnssbinasat ssmisn
% Space and Water Heaters, Electric Cookers, Washing, Drying and o I Full Postal
g Ironing Machines, Electric Refrigerators, Suction Cleaners and 3 I ADDRESS.....
Fioor Polishers.
:-v&m#&&w&&&'wwwwmkwwm&: ' AFZJEBJCCT

ocn
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LECOMMUNICATIONS
BANDRE

1 e AFT -
AIRCS:

Listen to the thrilis of aircraft, pilots and airports
at work. Also Civil Depts,, Fire and Ambulance
services. Also taxis, Gas and Electricity services.
1deal for receiving 2 metre amateura. Gives super
reception within the range of all transmissions. A
tully transistorised receiver covering 108-160Mc/s
VHF broadcasta. Robust attractively finished metal
cabinet size spprox. 7 x 7 x 4in. Operates from a
gvolt internal battery. Internalspeaker orheadphone
output. Price only £8.18.8, carr. and inaurance 10/6.

MINIATURE TRANSISTORISED
B.F.0. UNIT
This is a miniature transistorised B.F.Q. unit,
(tunabie) that will enable your set to receive C.W.
or B.8.B. reception. Compact. Bingle hole fixing.
This small unit wiil it anywhere. ldeal for all Ex-
Govt. Communication Receivers and most Comimer-

cia) Types. Complete with fitting instructions. 49/6. | Rup your 19 Set Transmitter and Receiver direct
poat free. from your AC mains supply. We make & special unit
brand new and ready to (Elug in, complet.eL with full ocsit
el ih d

leads and

sietoes| ELIETZATRANS REC.

Compact V.H.F. Trans./Rec. Fits in the pocket.

All tested and

guaranteed Consists of Mike/Speaker, amplifier, aerial,
transmitter and recelver. Were made (o
ocaa operate up to 100 miles depending on terraln.
Operates from dry batteries. Completely selt-
three for 5/ contained. Cost Govt. over £50 each. Regula-
post free. tiona state must not be operated in UK so
please mention *‘For Dismantling purposes
only” when ordering. Price £2.10.0
0Cc72 each, p. & p. 10/-. Two sets for
three for 5/- £5.0.0, post free. Four sets £8,
S5E Tree carriage free. Bulk sale of 10 sets
P & 215, carriage £1. Export enquiries
invited.
ocn
three for 4/6
post free.
-3
0C4as S
three for 8/6 ein
poat free. I

three for 5/-

SLoOPPURCHHS

guaranteed. Charger Transtormers. 0-9-15V 2A.

9/8 each, p. & p. 2/6. Two for 17/8, post free. Tran- | 8.A.E. for details of other mains supply units for 2N706

sistor Power Pack Types. 6-3V at 2A,7/8 each, p. & P. } your equipment.
2/6. 12V at 24, 12/6 each, p- & p. 2/6.

ONE WATT TRANSISTOR AMPS

For 3-56 ohm Bpeakers. Miniature Brand new and

Only 10/-, p. & p. 2/6.

British made. § volt operation.Only 87/6,p. & p. 2/6. | 19 SET HEADPEONES AND MIKE. Not new but BSY27
8uitable 7 x 5in. Moving Coil Loudspeakerin cabinet. | working.7/6 per pair, p. & p. 4/8.

Only 17/8, p. & p. 2/6. 11 purchased together deduct
10/- from total.

a
louvred steel cabinet of robust and pleasurable post free.

finish. Price only £68.10.0, carriage 10/-.

Also manufactured by us are AC mains input

mmm A Power Bupply units handsomely appointed as above
Ek L) with full connecting leads and Instructions for
O D
7.

operating the following RECEIVERS.

No. 19 8et Receiver, £3.10.0, carriage 10/-. R. 1132
Receiver £3.10.0, carriage 10/-. H.R.O. Receiver
Bulk purchase enables us to offer the following J £4.0.0, carriage 10/-. R.11585
transformers at these ridiculously low prices. Made | carriage 10/-. 1475 Receiver £3.15.0, carriage 10/-. post free.
by a famous manufacturer and fully tested and P.C.R. Receivers £3.10.0, carriage 10/-.

Receiver £3.15.0 three for 10/-

19 SET CONTROL UNITS. Brand new and boxed

N ~ ‘
supe oo banw

Hear shipping from all over the world. Covers
AC128 the complete maritime, trawler and amateur bands.
A neat little auperhet. Attractive black crackle
three for 5/- | finish case approx. 7 x 5 x 5in. Fully transistorised.
Dost free. 9 volt battery fts inside. Speaker or headphone
output. Brand new direct from makers. Comparable
with sets being sold at 30gns. Our Price only £8.
Carr. and ins, 10/-.

BSY 95A

HANDY POWER PACK KIT

I Consists of Mains, Transformer, 8ilicon Rectifier,

Electrolytics, and choke etc. Also robust chassis and

full eircuit and instructions. Input 200/250v. AC.

three for /6 Output 250v. 75mA. 6.3v. at 2 amps. Price assembled
post free. 32{68,p. & p. 7/6.

300Mc/s silicon
3 for £1 post free.

EPT. P.W.24 CAWOO
MILL STREET. LEEDS

DS YARD,
9

FULLY BUILT STEREO AMPLIFIER. 2x3 watts. maing trans., metal Tect., 2 X
UCL82, 2 0.p. trans. for 3 ohm, volfon-off, tone, balance, chassie type with 3 controla
on front. 11 x 3§ x 4in. high. £6 (8/- p. & p.).

Write for details of our F.M. (V.H.F.) tuner, self powered, mains, valves ECC85,
EFg9, 6BW7, ECC82. Fully built £7.10.0 or as kit £5, Book of instructions 216 (frce
with kit).

DULCI SOLID STATE TRANSISTOR AMPLIFIER. 2 x 7 watts, radio, tape and gram.
inputs. For outputs of 4 to 15 ohms. £19.18.0 or with input for magnetic cartridges
293, 8.A.E. for colour leaflet.

Full range of Garrard auto and single record decks usually in stock.

TRANSISTORISED F.M. TUNER A1005. Bize 6 x 4 % 24in. 8 1.F. stages, double tuned
dlseriminator, cap. tuned, £6.17.8 post paid, corresponding atereo decoder A1006M
25 post paid or £11 the two items if purchased together. 88-108 me/s.

The "IMMEDIATE" bulk tape eraser and recording head demaguetiser, only 34/-
post paid.

BUILT PRINTED CIRCUIT BOARD. 8} x 3in. with osc., 3 i.{. stages, driver trans.
ready for output transistors {can be provided at 6/6 extra the 3). Includes OC44, two
OC4b. A bargain at 30/- post paid.

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
— 2 or 4 TRACK

Chassis 12} x 5} x 4{in. high.
Front panel alum. and black—
124 x 4jin. 200-250 AC.
Record/Playback amp. switch
Oft/On-Tone; Vol./Mic.: Vol.f
Gram; Mic. lnput; Gram.
Input; Monitor; Bpeaker
Bocket Valves 8BR7; ECC83;
EMB84; EL84 & Rect.; Power
| pack, 2 Track £10.10.0;
' 4 Track £12 (12/6 p. & D).
Rexine covered cabinet (tan)
154 x 17 x 9iin. high with
sloping front for amp; com-
& plete  with two tweeter
speakers, and speclal adapting brackets for Magnavox Deck 85/- (8/- carr.) 3 speed
Magnavox 4 track tape deck, Type 363. £16.10.0, carr. paid. 2 x 2 Btereo deck £20.

“SUPER SIX” L.W. snd M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set
parts £4.2.8 (5/- post). PP6 batt. 2/9 extra. Instructions and list 2/- (free with kit),
Superhet ; ferrite rod; wooden cab. 9} x 7} x 3in. Celestion 4¢in. speaker, 6 transistors.
diode, etc

SPEAKERS IN CABINETS. 20 x 15 x 64in. 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 speaker. £8.10.0 (post 10/- on either). Tof quality speakers 6 x 4in. (3 or 15 ohm),
14/6; Bin. (3-ohm), 18/6; 4}in. (3 or 10 ohm), 12/6d.; 7 x 34in. (3 ohm), 16/8; 13 x 8in.
(3 or 15 ohm) 41/~ (post 3/6) all others post 1/6 each. 12in. heavy duty Elac Loud-
speaker 15 ohm, 20 watt, 26.6.0 (10/- post).

8 W. PEAK PUSH-PULL OUTPUT AM-
PLIFIER, 200-250 Volts A.C. EZ80, ECC83,
2--EL84, Bass, treble, vol/on-off, £7.17.8
(post paid). Bize 12 x 3} x 5in. high. For
Record Player, Radio Tuner, etc.
MAINS TRANS. o.p. trans. for 3 ohm.

BADICGRAM CHASSIS unused but very slightly tarnished. 8ize 13 x 54 x 7in.
Dial 18 x 4in. gold and brown. Controls b th dial, Tone, Vol fonjoft, MW /LW /
Gram Tuning. Ferrite rod serial. Valvea UY85 rect., UCL82, UBF89, UCHSI1.
Limited quantity. £2.7.0, carr. paid.

1jW MAINS GRAMOPHONE AMPLIFIERS. EZ80,ECLS2, O.P. Transformer (3 ohm).
Vol./On-off and Tone Control. Double wound mains transformer. 2§ x 24in. x 2}in.
separate but wired to chassis, 4in. x 2}in. x 43in. over valves, 65/- post paid including
64in. Bpeaker. (62/6 lesn speaker.)

6 PUSH-BUTTON STEREOGRAM CHASSIS
- TR

= e = M.W.; 8.W.1; 8.W.2; V.H.F.;
Gram; Stereo Gram; Vol:
Tone; Malns Trans; 200-
250 Volta; 2 o.p. for 3 ohm.
Also operates with two
apeakers on Radio. Chassis
size: 15 x 7 x 64in. high. Dial
silver and black 16 x 3in. 190-
560M; 18-51M; 60-187M;
VHF 86-100 Mcfs. Valves:
ECC85, ECHS1, EF89, 2x
ECL86, EMS4 and Rect.
Price £19.19.0, carr. paid.
" With Stereo Decoder fitted
£7.10.0 extra.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses). FULL GUARANTEE.  Aldershot 23240
CLOSED TUESDAY AND WEDNESDAY.

QAN
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mounted Belling-Lee type, these are quite strong, and
the plugs will not pull out very easily. The base-bias
resistors of Tr! are very important, as they determine
the current that flows through the system. Conse-
quently, resistors of good thermal and long-term
stability are essential here, though the others in the
circuit are not critical.

Because of the low impedances used in the circuit,
no problems with feedback oscillations should occur,
but a low-impedance earth path is essential as the
circuit may oscillate under certain conditions, e.g.
input shorted. The components used are all available
from Radiospares, with the exception of the die-
cast box and transistors, which the author obtained
from FElectroniques, (STC) Ltd. and Mullard Ltd.
respectively.

Operation

Care must be taken when switching-on for the first
time, for if a mistake has been made, transistors may
start to illuminate the workbench! A multimeter and
a few resistors or a resistance box are of great assist-
ance here, since then the battery voltage may be
increased gradually, and watch be kept on the total
current, which should be around 2mA. The circuit
will not operate at about 12V, so do not be discour-
aged if nothing happens below this level. With the
input open-circuit, the noise may seem excessive,
but on connection of a S0KQ or less input load,
the noise should disappear.

The unit should find use among tape enthusiasts,

v components list

Resistors: 1
R1 1MQt R9 4-7kQ
R2 82kQt R10 15kQ
R3 47kQ R11 3-3kQ
R4 1-5kQ R12 3-3kQ
R5 10kQ R13 4-7kQ
R6 2:2MQt R14 39kQ
R7 470kQ R15 1MQ
R8 47kQ
All Z watt miniature; all 10% except, t, Carbonh filrh

5%

Capacitors: !
C1 047uF10V C6 2uF 185V i
C2 50uF 40V C7 1uF (2 x 0-47) 10V
C3 047uF 10V C8 50uF 25V
C4 0-47uF 10V C9 2000pF
C5 50uF 16V

Semiconductors:

BC 107/108/109 or BC 167/168/159
2N 2926
2N705—may need 500k at R1 instead of 1MQ.

Miscellaneous:

Eddystone die-cast box type 896, Veroboard, two
PP9 batteries, connectors, on/off switch, etc.

as it is suitable for use
with a microphone at the
distant end of a long o s s 17 18 195 20 21
coax cable, thus feeding the R e — e o T
cable at volt rather than === 1 I
millivolt level, and also 2—°—2° 0 © 0 =
alleviating the treble-loss due . Le o cgo of
to cable capacitance by 0. O o o1 o¢e] © 9 o}o OW
reduction of the impedance TN NN SN ) (] d :‘zg""
of the signal, e o e olofe & O 6 O © © o906 © o ©fB Oo]O0C
The author’s own unit has 6 6 o ejo 06 & © ©J6 6 © 0[]0 06 o o]0 ofloselx
proved reliable over a period 6 oflo e|le & ®) c 1@0 (690l ® elo[ofe ®fo o) ..
of about 18 months, and has " e85 el6)c [T o W BPS] - (o8 - (s )ols ste ol 27
withstood several hard land- T 9 % G lol8 0 W W B 0 8 o0 6 ¥t o (= Sl
ings on various floors, and C "o e efe e] c[6 & & & © 6 © 0 © e € 6_0 O]
even immersion in water. W e T ? S MR Ft 3
6 0 6 060 O = J:f -6 6 o o &]|o
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What an un-holy

business

I was delighted to note in Mr.
Sinclair’s article on Transistors,
(Part one, January 1968), that
“hole” theory is a fiction. Working
in semi-isolation as [ do, with
contact mainly with students, I was
under the impression that 1 was
quite alone in believing this was so.

When I was called upon to take
an RAE Course for the first time
some years ago, transistor theory
was a hole in my knowledge which
needed filling.

I found it quite impossible to
believe what I read in various text-
books, many of which varied in
their statements anyway, and I was
forced to think for myself. I found
it extremely simple to explain p-n-p
by electron flow only and developed
a theory to explain all the observ-
able facts.

No text-book that I have seen
“explains” in any other way than
by *‘holes” so I sent my effort to a
National Radio Society which is
supposed to encourage the work of
its amateur members with a view to
publication and consequent con-
troversy. What other scientific
process is there in the constant
search for truth?

The ‘acknowledged experts”—
their description of themselves,
not mine—seemed to shy away in
horror for they sent it back with
neither reason nor counter-
argument. A subsequent challenge
from me to meet either of themin a
public debate brought no reply at
all. But as I told them later,
anyone who actually believes—and
publishes diagrams to make that
belief very plain—that current in a
high vacuum valve flows in at the
anode and screen grid and out
through the cathode, can hardly
expect to be taken seriously as
experts on anything.

One could laugh at their be-
haviour if it wasn’t for the harm
they do. Every batch of students [
get each year confess that they have
become stuck on this very point. |
tell them to ignore it and ask them-
selves always “What are the
electrons doing?”’

People seek to justify ‘“‘hole
theory” as an aid to understanding
the transistor. Such people cannot
be teachers, for nothing is further
from the truth. My own belief is

aan

that comparatively few people
actually make any real effort to
understand them. They follow the
circuit directions and, since they
usually work, that’s all they bother
about. This, in my experience, is
because they find ‘“hole” theory
incomprehensible. I would also say
here in this connection that young
people becoming interested in radio
for the first time invariably turn to
PRACTICAL WIRELESS.

Unlike people who just write
text-books, I have to stand and
justify every statement I make, not
only to mature students, but also
to myself. Twenty-five years ago
I had to write about another fiction
in order to obtain my City &
Guilds Certificates in ““Radio Com-
munication”. This fiction was called
AETHER. I’ve hardly heard of it
for the past quarter of a century.

Now, so that my students can
satisfy City & Guilds examiners in
RAE, I have to teach them another
fiction—*‘‘hole” theory.

Does any ‘“‘expert” deny that
large quantities of electrons enter
a p-n-p transistor at the COLLEC-
TOR terminal and leave at the
EMITTER? If they do not deny
this, how do these electrons get
through?

As far as 1 am aware, I am the
only person who has gone to the
trouble to try to explain this and
I have yet to discover anyone who
can “shoot it down”. You will
certainly not find any mention of
electron flow in p-n-p 1n any
text-book or periodical. For one
great moment I thought Mr.
Francis (The Semiconductor Diode,
P.W. May 1968), was on his way to
it but it was not to be.

So, sir, if you are interested, may
I say that [ do not believe in “holes™
which carry a positive charge—
nothings which are current carriers.
I regard “‘hole™ theory as a disease.
May I suggest the name HIATITIS
PUNGENS for this distressing
clinical condition 7—B. R. Meredith,
G2CYV (London, S.W.16).

Switch off and make room

I note in the December issue that
letters are still appearing as a result
of Mr. Meachim’s comments last
September.

I agree and would go even
further:

Why have an RAE which re-
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quires such a high standard of radio
knowledge, when many of the suc-
cessful candidates immediately pur-
chase commercially built equipment
(including aerial systems) sit down
at their rigs and rabbit on for hours
about their warts etc?

Admittedly a certain amount of
humour is to be welcomed but to
say that a radio amateur can
advance his knowledge very little,
and that it is a hobby not to be
taken too seriously, amazes me!

Amateurs who have this outlook
will quickly lose interest and we will
soon see their gear offered for sale
in these columns.

To those genuinely -interested,
radio is a wonderful and rewarding
pastime, one learns something new
every day, and can never learn
enough.

To the chatterboxes 1 say,
“Switch off and make room!"—D.
M. Seager ( Wales).

I"m for it too

1 think a lot of people’s views on
the Beginners’ Licence are com-
pletely wrong, as 1 and I am sure
many others, would love to have the
chance to become licensed to
transmit. As there is not a s.w.l
club in the district, all I can do is
go on listening and hoping too
that I can become licensed.—
A. Bradley (Huddersfield).

* * *

The RAE is not beyond anyone
who is really keen and the sort of
examination the ‘‘aspiring GW3”
suggests is such a short step from the
present RAE that it will make little
difference in the amount of study
required.

I also fail to see how a Beginner’s
Licence would raise the standard of
the RAE and I too would like to
know when Mr. Williams would
possibly find time to transmit (I say
nothing of even building his rig) if
he did have a Beginners' Licence
since he is so tied up with “*O” level
studies.

1 am studying for “A” levels and
still find time to prepare for the
RAE. I therefore believe that people
are only trying to find an easy way
out in seeking a Beginners’ Licence.

Do we really want to transmit
with “L plates”? 1 think not.—
J. Kojminihi (Bournemouth).
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RADIO & TV ENGINEERING & SERVICING,
TRANSISTOR & PRINTED CIRCUIT SERVICING,
CLOSED CIRCUIT TV, ELECTRONICS,
NUMERICAL CONTROL ELE(‘TRONICS
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PRINCIPLES OF AUTOMATIO

COMPUTERS, ETC.

AL30 EXAMINATION COURSES FOR
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C. & G. Electronic Servicing
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Radio Amateurs’ Examination
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BUILD YOUR OWN RADIO AND INSTRUMENTS

With an ICS Practical Radio & Electronics Course you gain a
sound knowledge of circuits and applications as you build your
own Z-valve Superhet Receiver, Transistor Portable, and high-
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(shown below). Everything simply explained. All components
and tcols supplied. For illustrated brochure, post coupon below.
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OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN I CS COURSE FOR YOU

Whether you need a basic grounding, tuition to complete
your technical qualifications, or further specialized
knowledge, ICS can help you with a course individually
adapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the future.
If you want to get to the top, or to succeed in your own
business, put your technical training in our experienced
hands.

ICS Courses are written in clear, simple and direct language,
fully illustrated and specially edited to facilitate individual
home study. You will learn in the comfort of your own
home—at your own speed. The unique ICS teaching
method embodies the teacher in the text; it combines
expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities.

FILL IN AND POST THIS COUPON TODAY
You will receive the FREE ICS Prospectus listing the examination

and /CS technical courses in radio, television and electronics
PLUS details of over 150 specialized subjects.

Fe—— ey
: PLEASE SEND FREE BOOK ON. . e :
I vame 1
| |
| I
ADDRESS
| I
| I
| 1
| occupamon . . _AGE.. :
INTERNATIONAL CORRESPONDENCE SCHOOLS I
] Dept. 170. INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 I
3/69
L L _ N N N N N N N N N N §N ¥ N § N _§N §N _§N N N N _§N ]
-7~

www.americanradiohistorv.com


www.americanradiohistory.com

BI-PAK SEMICONDUCTORS for quick

gasy,reliable

500 CHESHAM HOUSE,
150 REGENT ST., LONDON, W.1.

KING OF THE PAKS Unequalled Value & Quality

SUPERPAKS oo mew uwresren D Soldering

Satlsfaction GUARANTEED In Every Pak, or money back.

PAK NO. Contains 5 cores of non-corrosive flux, instantly

U1l 120 GlAass Sub-min.' General }?urpose Germanium Diodes 10/- cleaning - heavily oxidised surfaces. No extra flux

U2 (60 Mixed Germanium, Trangistors AF/RE_- oo ide - e required. Ersin Multicore Savbit Alloy'also reduces wear

U3 76 Germanium Gold Bonded Diodes sim. OA5, 0A47 .. 10/- of copper soldering iron bits

Gi 40 Germanium Transistors like OC81, ACIZ8 ... ... 10/- 8o g iron bits,

Ub 60 200mA Sub-min. Sil. Diodes ........... R (0

U6 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10/- SIZE S SIZE 15

U7 16 Silicon Rectifiers Top-Hat 750mA up to 1000V .... 10/- HANDY SOLDER SOLDER

U8 50 Sil. Planar Diodes 250mA OA/200/202 = 10/- DISPENSER DISPENSER

U9 20 Mixed Volts 1 Watt Zener Diodes . . .............. 10/- F i Contains 21 ft. coil

Uil 30 PNP Silicon Planar Transistors TO-5 sim, 2N1132.. 10/- Cf";‘éa'ns 10 ft. coil of 60/40 Alloy,

Uiz 12 Silicon Rectifiers EPOXY BY126/127 ... ... T 10/- (r:/\um csév:légs':\:;'i? 22 s.w.g. Ideal for

Ul3 30 PNP-NPN Sil. Transistors OC200 & 25104 ... ... .. 10/- Alloy. 2/6 each. small components,

U14 150 Mixed Silicon and Germanium Diodes .. ... . ..... 10/- transistors, diodes.

Uls 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 .. 10/ etc. 3/- each.

U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/-

Ul7 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/- BIB MODEL 8

318 8 g—;\mp ;igt;m’rRectiﬁers ?:leslz:l’royspe up to 600 PIV ig;— SIZE12 WIRE STRIPPER
19 30 Silicon ransistors like sawil. mprin o AN -

20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV_._10/- L‘;?;Jg:;g’r;"e AN.D FUTTEB

U21 30 A.F.Germaniumalloy Transistors 2G 300 Series & OC71  10/- Contains 90 ft Strips insulation

U2 10 1-Amp Glass Min. Silicon Rectibers High Volts . 10/- of 18 s.w.g. Ersin L

U23 30 Madt's like MAT Series PNP Transistors ...... T 10/- Multicore Savbit quickly, fitted

U2: 20 Germanium 1-Amp Rectifiers GTM up to 300 PIV. . 10/- Alloy on a plastic with unique 8

U25 25 300 Mcjs NPN Silicon Iransistors 2N708, BSY27 .. 10/- reel. 15/- each. S:l‘;%fo‘,”'{,?as‘-,c

26 30 Fast Switching Silicon Diodes like IN914 Mi(?ro»min 10/- handles. 9/6 each.

U328 Experimenters’ Assortment of Integrated Circuits, un-

;QSted- Gates, Flip-Flops, Registers, etc. 8 Assorted 20/ & from Electrical and Hardware shops. If unobtainable, write to:
1eces ... - . P il -

U20 10 1 Amp SCR's TO-5 can up to 800 PIV CRSI1/25-600. . 20/-
U30 15 Plastic Silicon Planar trans. NPN 2N2924-2N2026 .. 10/-

Multicore Solders Ltd., Hemel Hempstead, Herts.

U31 20 Sil. Planar NPN trans. low noise 2N3707 ... .. 10/-
U32 25 Zener diodes 400mW DO-7 case mixed Vits. 3-18. ... 10/-
U833 15 Plastic case 1 Amp silicon rectifiers W4000 series. . .. 10/-

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked

FULLY TESTED SIL. RECTS TESTED TESTED SCR's
AC107......... 3/6 | PIV 750ma 34 104 30A | PIV1AMP 7A 164 30A
AC126.7-8 ..... 2[8 50 1/- /9 4/3 88 | 256 — 6 — 80/~
AF116-117 . 3/8 100 1/3 8/3 4/6 18/-| 50 7/6 8/6 10/8 35/- -
10/ 200 1/9 4/- 4/9 20/- | 100 8/8 10/~ 15/- 45/-
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j00 26 b6 T8 2o |00 17fs 5I- 851 sor
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F - ul 2
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uF 7 — | Muilard 1.C. Amplifiers P&
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Com_—p. Bl PLEIOoR RCA CA3020 rjp. pa\;mems of 36/9
28034, ..... 15/- ea. | Audlo Amp 30/- '(sz P, £31.47.0)
Send £10.13.6 today.
Tunsxs’rog EQUIVALENT BOOK A Amplifier ﬂVﬂilabLe éf.p. Callers
52 pages of Cross References for transistors and iodes, Iy 4 -
types include British, European, American and Japanese. arately at only Welcome
Specially Imported by BL-PAK 10/- each. rp% - . ? n-r [ 1 F 7 7 1 | q
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Charges to our Customers and ensble us to keep our "By THIS Name e e .
Return Postal! Service’ which ls second to none, we have re-organized and stream- T . A
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No excuses please!

Recently several correspondents,
particularly some of the younger
enthusiasts, have written to you
advocating a Beginners’ Licence so
that they can operate a transmitter
without having to sit for the Radio
Amateurs’ Examination. There
seems to be a general complaint
that forthcoming “O” levels, or
other commitments, leave no time
to study for the RAE.

One can appreciate the difficulty
in this respect, but I would like to
put just one question—if these poor
unfortunates have no time to study
for the RAE, how could they find
time to operatc the transmitters
they have such a burning desire to
put on the air?—W. E. Thompson,
G3MQT (Sussex).

* * *

I am becoming apalled by young
readers who are sending in corres-
pondence in greater and greater
amounts, all grumbling and be-
moaning either the terrible “work™
for GCE and other exams, or the
absence of easy or beginners’ trans-
mitting licences. (As if Amateur
Radio has not survived for quite a
long time without.) 1 want to
assume that J. Waters and C.
Williams are not using the reasons
given as excuses for not aiming at
the requirements (international |
might add) for a full transmitting
licence. 1 want to concentrate on
the signs of inhibition and strait-
jacketing that is the only other
answer to their attitude.

I have had a great deal of exper-
ience with youth Amateur Radio
schemes, and radio/electronic club
work, as some of your readers
might know. Always, those boys
with fears, and excuses, and cram-
ming tendencies about exams and
school work make by far the worst
club members. So often they are
inhibited by this pressure; coming,
I'm afraid, from unenlightened
parents, and from a competitive
school situation. Teachers too, use
this pressure as an offshoot of the
Authoritarian system we still have
in the schools. I have waged war
against this kind of thing as a
teacher inside the system, and will
continue to do so outside it. The
social development and creativity of
youths with the attitude I have
mentioned, particularly suffers. To
see a conflict between Amateur

Radio/Electronic hobbies for boys
and this pressure for “progress” is,
well frankly, very depressing, and all
of us who know how releasing and
worthwhile our activities are should
attack the creeping paralysis of the
freedom and fun and personal ex-
ploration which is a right for youth.
I have even had a case where a
Headmaster more or less demanded
that a boy leave his Scout Troop,
for the sake of some school require-
ment. There was a case of school
trying this kind of thing on with a
member of the Roding Boy’s Soc-
iety, and we were ready for a real
battle . . . a few well-aimed mental
kicks up the appropriate region of
these pompous teachers, but they
climbed down.

What is the usual excuse given?
“You won’t get a good job”, or
“The school must keep up its
record”, or perhaps “What will the
neighbours think, if he isn't suff-
ering with his work; good heavens
he shouldn’t ewjoy it!" For an
answer, read the first few para-
graphs of A Career in Physics
published by the Institute of Phy-
sics. (About boys building ampli-
fiers, and its preferability to acad-
emic swots.) Also, I have known
young possessors of an Amateur
Licence gain great advantage in
employment with industry. Person-
nel officers being quite impressed, at
the Icast RAE being equal to a
GCE (Although all this is not the
reason for the RAE!) And finally, 1
assure you, the attitude of many a
college department head, or profes-
sor is, ““Yes, yes, OK on the GCEs,
you have a few, I’'m not interested in
them; now what projects have you
carried out, what clubs have you
been in? Can you take respon-
sibility—have you been an officer
i a club or society?” 1 think
Amateur Radio with its social-
scientific  experience, its nat-
ional, no international, friendship
forming powers and other advan-
tages, is uniquely placed regarding
this. So let’s not have this inhibited
grumbling from young people who
should have the opposite view.—
Ken Smith, G3JIX (Kent).

| disagree

1 disagree with C. Williams (Jan-
uary issue) on having a beginners’
licence. | too have “O” levels
coming up this year, but | foresaw
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the amount of studying coming up
and so took the RAE last year.

If C. Williams is really keen he
will be able to wait until next
December and anyway, if he cannot
find the time to study, how is he
going to find the time to go on the
air? I’ll be removing my PA bottle!
—J. O. Parkinson, G3XJB (Man-
chester 23).

Not telegraph ops

[t would appear that Mr. Dixon
(*“P.W.” January 1969) would like
to see the G.P.O. issue an Amateur
licence to cover all bands with a
special licence for the morse key.
He implies that Amateurs only use
morse because it is a skill they have
been forced to acquire in the pro-
cess of obtaining a licence. He goes
on to say that if the morse test is
abolished, Amateur morse will be
killed and radio Amateurs will be
struck down with some sort of
malady leaving them unable to
send morse at more than two words
per minute.

| fear | cannot agree with Mr.
Dixon’s views. | still feel that the
morse test is unnecessary. If it were
abolished 1 don’t think that morse
would disappear or that the stan-
dard would be lowered. Amateurs
realise that if they are to work DX
under difficult conditions then ob-
viously Al is the best form of
emission. If they want to operate
under bad conditions then they will
learn morse. If they are motivated
in this way they will learn the code
very quickly and enjoy doing so.

At present a radio Amateur has
the option of using either phone
or c.w. Under the new system where
there 1S no longer a morse test,
there would be the same choice of
modes of operaticn. Mr. Dixon
feels that only phone would be
used under the new system. | hold
that if the morse test were abolished
morse would still continue to be
used as the most effective mode
under difficult conditions. R.T.T.Y.
operators are not required to obtain
an 80 w.p.m. certificate before they
are allowed on the air. Why then
should radio Amateurs be required
to obtain a certificate in morse? We
must continue to bear in mind that
radio Amateurs are supposed to be
experimenters and not telegraph
operators.— T. Wright (Northern
Ireland).
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described last month lies in the fact that the

tape speed is constantly varying, because the
spool drive diameter gradually increases during
the recording process, thus pulling the tape
off the supply spool at a gradually increasing rate.
A typical machine of the type described may com-
mence recording at a speed of about 3 i.ps., and
towards the end of the spool the speed may have
increased to over 7 i.ps. This is wasteful of tape
and furthermore as the quality of the recording Is
dependent upon the speed of the tape travel. the
recording will be uneven in quality.

Furthermore, as this simple “spool drive™ system
does not employ any kind of governor or regulator
to stabilise the actual motor speed, any variations
or irregularities in the load will produce variations
in tape speed which give rise to “wobbles” in repro-
duction known as wow and flurzer. For this reason
such machines are not suitable for the recording and
reproduction of music, etc.

For serious recording work. especially of music,
it is necessary to use a drive system which will
allow the tape to traverse past the record/play head
at a constant speed (usually 33 i.ps, with alterna-
tives of 7iin. for high quality work and 1{in. for
speech etc.) This constant speed is achieved by the
use of a small capstan in conjunction with a pinch
wheel, revolving at a constant speed (see Fig. 9).

As with the spool-driven recorder, the tape is fed
from the left hand tape spool, which usually “free-
wheels” for this function. (With quality decks, a
slight reverse pull is applied in order to maintain
an even tape tension). The tape leaves the feed
spool and passes around the left hand guide pillar
and along to the erase head, followed by the
record/play head. Before continuing to the take-up
spool via the right hand tape guide it is pressed
against the constantly revolving capstan (see dia-
gram) by the pinch wheel.

This arrangement ensures that. regardless of the
increasing size of the take-up spool as the tape
“builds up” on it during recording, the actual speed
of tape traverse past the heads remains constant. It
follows that some kind of “‘clutch™ system of power
drive to the take-up spool is necessary, in order to
avoid a constantly increasing tension, since the take-
up spool is increasingly working against the constant
drive of the capstan.

THREE MOTOR DECKS

Some commercial decks employ three separate
electric motors for the tape drive system: motor |
is connected directly to the left hand feed spool
and is used to provide rapid rewinding of the tape

THE chief difliculty with the type of tape recorder
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before replay, see Fig. 9. It may also be used in
conjunction with a dropper resistance to provide a
slight “reverse drag” during normal operation.

Motor 2 drives the capstan at a constant speed.
to produce tape speeds of 1%; 33: or 73 ips. The
drive from the motor spindle is generally via a
stepped pulley and a rubber idler wheel which drives
against the flywheel rim of the capstan itseif. The
manner of construction closely resembles that of
the motor drive of a gramophone turntable provid-
ing for various speeds.

The drive motor is usually mounted on rubber
bushes to minimise vibration etc., and on high
quality tape decks the flywheel is dynamically and
statically balanced, as is the motor armature, in
order to minimise the irregularities which produce
wow and flutter, noticeable as a “whine™ on play-
back, especially with piano music. The wow and
flutter specification for a satisfactory tape recorder
for music use should not be in excess of 0.15%
at a tape speed of 74 1ps., and U29% at a tape
speed of 3} i.ps.

Tape take-up Spaol =
( driven by

mofor3)/.

/‘—\1’.79 supply spool
‘ e

N\ e T
Py — \‘

Capstan
rive
Erase Record/ rotating
~head Playback at
|' e constant

speed
(driven by
moter Z)

/
Direction of tape
ravel for

~—_Tape guide
iltar
Record [Playback L

Tepe guide pillar 18 LA 1T Rubber idier pinch wheel
Linked switching to reiease and apply pressure pads
and pinch wheel
Fig. 9: The arrangement of the feed and takeup spools, the heads
and the pinch wheel on a three motor tape deck.

Motor 3 is the “take-up”™ motor which spools the
tape after it has passed the capstan. The motor
spindle is usually directly coupled to the spool
platform. This motor is also brought into function to
provide a “fast forward™ facility when it is desired
to reach a certain point which may be. for example,
half-way through the tape length.

Many satisfactory tape recorders, while using the
capstan principle, have dispensed with the “three
motor” principle described. The alternative system
uses a single motor which drives the capstan by
means of a rubber pulley. On its return journey the
pulley is taken back to the motor via a flanged
wheel; this wheel is coupled to the take-up spool by
means of a felt clutch, which allows for the varying
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Whartedale
High Fidelity
single unit speaker

-Super 8

£710.0.

The Super 8 is a single, wide spectrum loud- Installed in your car, you will achieve a won-
speaker unit. The massive magnet gives it very  derful depth of sound from a normal car radio.
high sensitivity and it will give a much louder

and purer sound volume than ordinary The Super 8 is a real high fidelity loudspeaker
speakers. and gives a response from 20 Hz to 20,000 Hz

in a good enclosure.
It is simplicity itself to install in a home-built

cabinet, needing no special skills. ' v -
The Super 8 will transform the results from WHAADALE E J
[ i———— = ]

your radio or radiogram. The sound of your

television set can be greatly enhanced by using RANK WHARFEDALE LTD,,
the Super 8 with a Wharfedale transforn.er. |IDLE, BRADFORD, YORKS.

867
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Techniciuns

enjoy exciting new scope now in

AirTraffic Control

There are opportunities in the National Air
Traffic Control Service, a Department of the
Board of Trade, for you to play a vital part in the
safety of Civil Aviation. You'll work on the latest
equipment including Computers, Radar and Data
Extraction, Automatic Landing Systems and
Closed-Circuit Television, at Civil Airports, Air
Traffic Control Centres, Radar Stations and other
engineering establishments including Heathrow,
Gatwick and Stansted.

If you are 19 or over, with practical experience
in at least one of the main branches of telecom-
munications, fill in the coupon now. Your starting
salary would be £869 (at 19) to £1,130 (at 25 or
over); scale maximum £1,304 (rates are higher at
Heathrow). Non- contrnbutory pensions for estab-
lished staff.

Career prospects. Your prospects are excel-
lent, with opportunities to study for higher qualifi-
cations in this expanding field.

Apply today, for full details and application
form.

Write for details to: Mr. T. H. Mallett, B.Sc.(Eng.), C. Eng.,
M.1.E.E., Room 705, The Adelphi, John Adam Street,
London, W.C.2 marking your envelope ‘Recruitment’.

Address

Not applicable to res:dents outside the United ngdom
RPW7

i
NAI cs National Air Traffic Control Service

]
i
]
I
|
E Name -
|
]
[
[
i
]

868

PRACTICAL 1968 §
HOUSEHOLDER §

&/*9. M “‘lm'r

; Gutter and Flat Roof
Renewal

A LOFT TO LIVE N
s Decorating made easy

> FENC ES and HOW TO
X THEM
GET INP“\ o FLOORS

Packed with ideas and step-by-step
instructions for a wide range
of attractive home improvements
indoors and out

DECORATING MADE EASY [ CENTRAL HEATING
KEEPING OUT THE RAIN (] LAYING A DRIVE
GET DOWN TO FLOORS ) KITCHEN FITMENTS

KNOW-HOW ON DRAINS (] A LOFT TO LIVE IN
FIXING FENCES 1 POWER TOOLS

GET YOURS AT YOUR NEWSAGENTS TODAY 2/6
I e R ]
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speed of tuke-up during the recording and play-
back processes. In order to provide a “fast rewind™
facility, a second pulley (or rubber idler wheel) is
brought into action to connect to the rewind spool.

SPOOL SIZES

The smallest size of spool in common use is the
“message” size of 3in. diameter. 5}in. is a size often
used on popular tape recorders, while the 7in.
spool is the standard for serious recording work.
Semi-professional tape recorders will usually accom-
modate reels up to 104in. in diameter. The size of
the spool of course determines the length of play
which can be achieved at one “‘run” of the machine.
Another factor affecting total playing time is the
number of “tracks” used by the recorder.

Professional machines usually employ full-width
heads but the standard for domestic use has become
half-track. Here the tape heads cover a little less
than half the available tape width (see Fig. 10).
When the recorder is being used for normal
monaural work, it can therefore be reversed
at the end of the run, so that the previously
blank half of the tape is brought into use. The same
side of the tape (the dull, coated side) must of course
always be in contact with the record/play head.

For sterophonic use both tracks are used simul-
taneously, and a stereo record/play head is neces-
sary. This type of head consists of an “upper’ track
and a “lower” track head stacked vertically and
connected to the left and right channels of the
input signal. It is of course possible to use a stereo
recorder for “mono” work and if desired, music
can be recorded on the upper track and speech on
the lower track. On replay, the two channels can be
mixed, to give the effect of a commentary with back-
ground music.

“

- == 001
T W e 7 001~
0‘1».__ ; 2 //:"(
=T2 \Qﬁ

w
171

—l“o-o'u_" T | e

E2 o' Satety
002652152
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4 = - o
0083~ "7

0°043% -

Fig. 10: The recorded track widths showing directions and safety
gaps for both two and four track standards.

A further development of the normal “two track”™
system has been the division of each of the two
tracks into two further tracks, making a total of
four tracks in all (see Fig. 10). The disadvantages of
the four track system are (a) the signal to noise ratio
is poorer; (b) there is more likelihood of cross-
interference between channels; (c) extra care is
necessary over tape quality and condition because
the recording area comes to the edges of the tape;
(d) editing of recordings is more difficult because,
wherever a cut is made, four separate recordings will
be involved.

RECORDING TAPE

As has already been remarked, the standard tape

width is %lin., and the magnetic oxide is generally
backed on to clear plastic. In the earlier days of
tape recording, paper tape was commonly used, and
this was referred to as “craft based™ tape; this had a
low breaking point, and also a high noise factor due
to the comparatively brittle nature of the backing. It
is interesting to note that the very earliest experi-
ments in magnetic recording employed, among other
media, waxed paper impregnated with iron filings!

The cheaper variety of tape on sale today may be
acetate based, and although this is generally satis-
factory, the breaking point is again fairly low, and it
tends to become brittle, especially in cold weather.
Better quality tape has a plastic backing known as
polyester, and high quality tape will also have
been pre-stretched before spooling; this is known as
tensilised polyester tape. Different varieties of tape
also have their own characteristic and can vary
considerably in background noise and in high fre-
quency response. An interesting experiment is to
splice together several short pieces of different
brands of tape and use it to make a sample record-
ing. The most acceptable tape can usually be spot-
ted upon replay as the quality and sound level vary
between each joined piece.

An important factor in assessing the playing time
of a spool of tape is the actual tape thickness. A
7in. spool will hold 1,200ft. of standard thickness
tape giving about half an hour of playing time at

3 i.ps. (a further half-hour is obtained when the
tape is reversed). With the introduction of thinner
tape backings, “long play” tape is now common,
giving 45 minutes playing time. Double play tape is
also available, giving one hour’s playing time at the
same speed, and triple and even quadruple play
tapes are now on the market.

A SOLID STATE RECORDER

From what has already been discussed, it will be
obvious that the drive and capstan mechanism con-
stitute a piece of precision engineering which is out
of the range of most constructors. Battery tape
decks using capstan drive are available for around
£4 however, and as the amplifier etc., can be taken
from the previously mentioned spool driven machine,
this constitutes virtually the only expense.

Apart from the battery connection, the only other
connections which have to be made between ampli-
fier and the tape deck consist of two leads from the
record/play head on the tape deck. These are con-
nected to the piano key switches, and in the record
position the signal take-off lead (from C6) should
be connected to the head via the record switch,

On replay, the record/play leads go via the play
piano key to the input section of the transistor ampli-
fier. This will have a microphone jack socket in
circuit, M1, and the flying lead from the piano key is
connected to the jack socket so that it connects the
base circuit of TRl via C1 when the microphone
jack is removed. If it is desired to leave the micro-
phone in the jack socket during replay, then the
contacts on the play and dictate keys should be used
to provide the requisite “switchover” from micro-
phone input (on record) to head input (on replay).
Erasure is automatically achieved by permanent
magnet when the dictate key is depressed, and d.c.
bias is provided on record via R13,

TO BE CONTINUED

BEY

www americanradiohistorv com


www.americanradiohistory.com

PART 4

icrophone transformers have special requirements

~/I due to the high sensitivity and impedance associa-

ted with the circuit. Great care is taken in design,

and very large high inductance windings are used. The

coil is usually resin potted in a cylindrical aluminium or

in a quality transformer mumetal can. Lead-out wires

usually protrude as flying leads. The transformers are

thus fully screened both magnetically and electrically

from surrounding fields. Prices are relatively high,
from 15s. to £10.

Pulse and inverter transformers often use iron cored
coils and for these types special methods are required.
In general, thin laminations and low resistivity windings
are used. Occasionally air gaps are deliberately intro-
duced to prevent saturation, and thus extend the limits
of usefulness, although this reduces the inductance.

As coils of a given power requirement reduce drasti-
cally in size as the frequency is increased, high frequency
transistor inverters are used increasingly in miniature
circuits. Often the inverter transformer is designed to
saturate and provide the transistor switching action.

Swinging chokes are also used increasingly to cut
down circuit size. These inductors decrease in induc-
tance as the standing d.c. current through them in-
creases. This effect is achieved by using two different
core materials one of which saturates at [ow current,
or by using an air gap in part of the core. The induc-
tance is therefore high until saturation at which point
it reduces to the portion of material which has not
saturated.

Former Wound Coils

These coils are extremely common and find their
greatest use in radio circuitry. The formers are made of
various plastic materials such as polystyrene and
generally have provision for a dust core to be inserted.
The core material is of fairly low relative permeability,
from 2 to 100, and therefore the inductance is low, from
0-1zH to 10mH. Figure | shows a typical former
wound coil with an iron dust core. Both iron dust and

—iron dust or
ferrite core

High frequency winding

Coil former

Close wound winding — winding terminations

Fig. 1: Former wound coil.

a7n

IS

M.K.TITMAN, B.Sc.{(Eng)

ferrite cores are used and because of the inherent air
gaps they are non-saturable. The winding terminations
are soldered to the pins on the base of the former,
which usually provides the screw mounting holes.
These inductors and transformers are used for radio
frequency chokes, aerial tuning coils and transmitter
tank circuits, and are often wound by the home con-
structor. Because of the rather hit-and-miss methods
of winding that are employed many newcomers are
dismayed by coil winding. This is further aggravated
by the lack of information displayed on circuit dia-
grams. Much information is published on coil winding
and various charts and abacs can be used. One useful
formula for an air-cored coil is due to J. H. Reyner:

02N*d? (d—225D
L=354781" (‘ d )“H

ey

where L is the inductance, N the number of turns,
d the external diameter in inches, / the winding length
and D the depth of winding.

For a single layer coil the bracketed term is unity.
As a very rough guide however 20-36 s.w.g. can be
used from 100kc/s to 10Mc/s and 16-20 s.w.g. for coils
up to 100Mc/s.

On a }in. diameter former approximately 4 turns of
18 s.w.g. will give tuning with a 100pF capacitor at
30Mc/s whilst 10 turns gives 15Mc/s, 20 turns 8Mc/s
and 40 turns of 30 s.w.g. gives 4Mc/s. Hence trial and
error and common sense readily result in the desired
coil. Cores and formers cost from 6d. to 2s. 6d.

Ranges of r.f. and oscillator coils are available from
4s. to 10s., and many people prefer to purchase
coils ready wound. LF. transformers are also wound on
formers, and can be purchased between 10s. and £2 in
matched pairs. These particularly require careful design
since a very important factor is the Q or quality of the
coils. I.F. transformers require a high Q to give good
rejection of unwanted signals and to define the band-
width. The value of Q depends on the formula:

o=HLE @

where £ is the frequency in c/s, L the coil inductance in
henrys and R the dynamic (r.f.+d.c.) resistance in
ohms.

The formula shows that to obtain high Q factors the
ratio of inductive reactance to resistance must be high,
and coils with Q factors of 100-1,000 are readily avail-
able. I.F. coils are usually screened with aluminium
alloy cases and have ferrite or iron dust cores to give
tuning adjustment.

The resistive portion of the formula for Q consists
of both the d.c. and r.f. resistances and this is due to the
skin effect. At radio frequencies the current path is
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DE LUXE PLAYERS

PORTABLE OABINET Agillus-
trated. To fit standard 69/6
player or autoochanger.
RCS AMPLIFIER 38 WATT.
Ready made and tested. This
is a 2-stage onit wsing a
triode pentode® con- <o
denser conpled valve g
giving 8 watts out-
put into a 3 ohm
loudspeaker. Toue
and volume coutrols
mounted on chassis
with kuoobs. Supplied
with loudspeaker and
valve UCLSZ. Frequency res-

Post 5/6

ponse 50-12,000 cps. 59/6 At
each item

Sensitivity 200mV.

BINGLE PLAYERS MONO | AUTOCHANGERS MONO
BSR GU7 8v. BSR Superalim £6.10.6
Battery Model 24.19.8 | Garrard AT60 Mk 11£12.19.8
BSR Transoription

EMI Junior Mains £2.19.6
Garrard SRP22 .. £6.18.8 | UA70 Sterec/Mono £12.19.6

All fitted LP/78 stylil and mouno pickup crystal complste.
Stereo/mono pickups 20/- extra extra except UAT0

GARRARD TEAEKW(OOD BASE WB.1. Ready 65/‘
ont ont for mounting 1000, 2000, 3000, 8P25, AT80.

GARRARD PERSPEX COVER SPC.1 tor WB.1 65/‘
DE LUXE STEREO GRAM CHABSSIS VH. W, §W
19-50m. SW 80-180m1. Magio eys, push buttons. £1 9 1 9

@ valve plus reot. 8ize 16 x 7§ X 6in. high.

PICK-UP ARM Complete with ACOS LP-78 GP87 and Stylii
89/6; Xtal GP87 17/8; Stereo eo_Ceramic 35/-.

CRYSTAL MIKE INSERTS

14 x 1in. 8/8; AOOS 13 x jin. 8/6. BM3, 1° dia. 9/6
MOVING 00IL MIKE with Remote Control'Switoh 19/6

PORTABLE
TRANSISTOR

AMPLIFIER

PLUS
DYNAMIC
MICROPHONE
A self-contained fully
portable ming p.a. system.
Many unses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player,
Amplifier, etc. Attractive rexine ONLY 90/ POST
eovered cabinet size 12 x 9 x 4in. with
powerlnl 7 x 4in. speaker nnd tour tr:mlstor one wa"
1 plus uitra Uses PPY
bamry Brand new in Makers’ carton with full mnken'
guarantee. World !amous make.

WEYRAD P50—TRANSISTOR COILS

RASW 6in. Ferrite Aerial | Spare Cores ... . .. ..

with ear aerial eoil .. .. 12/8 | Driver Trans. LFDT4, 9/0
Os0. P50/1AC . ... .. 5/4 | Printed Cirenit, PCA1. 9/6
1.F. PbO/ECC 470 kofs.. 5/7 | J.B. Tuning Gang . 10/8
3rd LF. P50/3CC 8/- | Weyrad Booklet /-

Telessoplo Chrome Aerials 8in. extends to 23in. 5/-.
Ferrite Rods 8 x iin. 4/-; 6 x &1i|_x. 5/-.

VOLUME CONTROLS | 80 onm Coax 8 s

Long spindles. Midget Size
E. ohmsuto 2 MegD LO(,BT SEMI-AIR SPACED
L,

LIN. 40 yd. 20/-; 60 yd. 30/-.
STEREO L/8 10/6, D. . | FRINGE LOW LOSS 1/6
SE. S8.P. Edge type, 5/-. | Ideal 625 lines

VEROBOARD (-15 MATRIX
2} x 8in. 3/8.24 x 8%in. 3/2.3] x 3}in. 3/8 32 x Bin. 5/2.
EDGE CONNECTORS 18 way 5/-; 2 y 7/6.

PINS 38 per packet 3/4. FACE CUTTERS ?76.
8.R.B.P. Board 0-15 MATRIX 2{in. wide 8d. per 1in. 3in,
wide 94d. per lin.; 5in. wide 1/- per 1in. (up to 1%in.}.
S.R.B.P. undrilled !/;4in. Board. 108in. 3/-.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2iin. sides
7 x4in., 5/8; 9x7in,, 8/6; 11x3in., 6/8; 11x7in. 7/6;
laxDin 8/8; 147(11111 12/86; 15 x 14in.,

ALUMINIUM PANELS 183, w.E.12 % 12in. 8/8 ‘14 x9in.5/8;
12 x8in. 4/8; 10x7 in. 3/8; 8 <6 In. 2/6; 6x 4 in. 1/6.

Q MAX CHASSIS CUTTER

Oomplete: & die, a punch, an Allen screw and key
§in. 16/- iin. 17/8 1iin. 19/6 1jin. 24/- 2%/y,in. 44/3
#in. 16/- lin. 19/8 ljin. 20/8 1{in. 20/- 2iin. 87/3
$in.  16/9 1!/,,in 18/6 12in. 21/8 2in. 39/~ 1in.sq. 36/6

‘SONOCOLOR" CINE RECORDING TAPE
5° reel, 800° with LP strobe mnrklnxl. also oxne Iight
deﬂecwr-mhror for synohronisation. 14/- e
UNIVERSAL TAPE CASSETTES C60. OUR PRICE 14[-

Tape Spools 2/6. Tape Splicer 5/-. Leader Tape 4/6.
Reuter Tape Heads for Collaro models 2 track 21/- pair.

BARGAIN STEREO/MONO SYSTEM

Attractive Slimlin® PLAYER CABINET with B.8.R. UA25
Deck, 4 + 4 AMPLIFIER and TWO matched

LOUDSPEAKERS Carr. 10/6

(Only 4 pairs of wires to join). 1 9 1 9 6
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 2/3 | 100/28V 2/- | 8/800V 9/6
4/350V .. 2/3 | 250/25Y .. 2/8 18/800V 12/8
8/450V .. 2/3 ] 500/26V .. 4/- | 18+500V 78
16/450V .. 8/- | 8+8/450V .. 3/8 | 82+32/250V  3/8
32/450V .. 3/9 | 8+16/450V.. 3/9 | 50+50/350V 7/
25/25V .. 1/9 | 16--16/450V 4/3 | 60 +100/350V 11/6
50/50V .. 2/- | 32+32/850V 4/ | 3000/30V .. 8/8

SUB.MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 80, 50, 100,
250mF 15V 2/-; 500, 1000mP "18¥ 3/8; 2000mF 26V -
CERAMIC. 500V 1pF '0 0.01mF, 94. Disos 1/-.
PAPER 350V-0-1 8d; 0-5 2/6; 1mF 3/- 2mF 150V 3/-.
SOOV 0-001 to 0-05 9d; 0-1 1/-;0-251/6; 0
00V-0-001, 00022 0-0047, 0-01, 0-02, 1/6 0047 0-1,2/8.
ILVER MICA. Closs toleranoe1%. 5- 500pF1/- 560-2, 200917‘
2/- 2,700-5, GOOpP 3/6; 6,800pF-0-01, mid 6/- each
TWIN GANG. *0-0" 2089F+17Gpl" 10/8; 36591" minia-

BAKER 12in.
DE-LUXE MKIH
LOUDSPEAKER

Suitable for any HI.FI
System. Provides truly rich
sound recreating the music-
al spectrum virtually flat
from 25-16,000cps. Latest
double cone with special
“'Ferroba” ceramic mag.
net. Flux density 14,000
gauss. Bass resonance 32
38cps. 15W British rating.
Voice coils avaltable 3 or
8 or 15 Post
ohms. £9 Free

48 page Enclosure

Manual 5/9 post paid

tare 10/-; 500pF standard with tnmmerl 9/6; 500pF
midget less trimmers, 7/8; 500pF slow motion, dard 9/-;
small 3-zang 500pF 18/9. Single +0" 365pF 7/6 Twin 10[-
SHORT WAVE. 8ingle 10pF, 25pF, 50pF, 75pF, 100pF,
180pF, 200pF, 10/6 each. Can be ganged. Couplers 9d. each.
TUNING. Solid dieleotrio. 100pF, soOpF 50091" 7/- enoh
TRIMMERS. Compression oeramio 30, 1/-;
100pF, 150pF, 1/3; 2500F, 1/6; 800pF, 750pF, 1[9 1000pF 2/6.

BAKER “GROUP S8OUND” SPEAKERS—POST FREE

‘Group 25°  ‘Group 35’ ‘Group 50°
12111 12in. Q1 15in.
- 6 gns. 35 8% gns. 35 18 gns.
ALL MODELS “BAKER SPEAKERS" IN STOCK

250V RECTIFIERS. Selenium § wave 100mA 6/- B BYIOO 10/-.
CONTACT COOLED } wave 60mA 7/6; 85mA
Full Wave Bridge 76mA 10/-; 150mA 198/6; TV reots. 10/-.
NEON PANEL INDICATORS. 250v. AC/D C 3/8.
RESISTORS. Prelerred vatues, 10 ohms to 10 meg.
iw., iw., 1w., 20% 3d.; liw. 8d.; 8w. 1/-; w. 10% @d.
HIGH STABILITY lW 1%. 10 ohms to 10 meg. 2/-.
Ditto 5%. Preferred values 10 ohms to 22 meg., 8d.

5 watt 0-5t0 8-2 ohm 3w /-
10 watt } WIRE-WOUND RESXETORS {
15 watt 10 ohms to 6,800 ohms

10K, 15K, 20K. 25& 88K, 10W. 3/-

FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 1} amp. 8/9; 2a., 11/8 4a., 17/6.
CHARGER TRANSFORMERS, P. & P. 5/-. Input 200/250v.
!ur 8 or 12v., 1} Amps., 17/6: 2 amps., 21/-; 4 amps., 30/-.
W]RE-WOUND 3-WATT | WIRE-WOUND 4-WATT
POTS. T. Type. Values | STANDARD SIZE POTS.
10 ohms to 30K., 4/6 LONG SPINDLE 7/6
Carbon 30K to 2 meg. 50 OHMSto 100K..

VALVE HOLDERS, 8d; CERAMIC 1/-; CANS 1/-

NEW MULLARD TRANSISTORS 6/- each
0C71, 0C72, OC81, 0C44, 0C45, OC171, OC170, AF117
REPANCO TRANSISTOR TRANSFORMERS X

TT45. Push Pull Drive, 8:1 CT, 8/-. TT48 Output, CT!

TT48. Interstage 20:1, 6/-; 1‘1‘62 Output 3 ohms, 4- 8/-
TT23/4 PAIR 10W Amp. Transtormers and circuit 45/-.
TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA Size 4} % 2} % 2in. Qutput terminals. 49/6
Switched.Metal case, erackle finish. On/off switch.

Half Wave 9 volt 50mA Size 24 »1}in. Snap terminals 32/6.
volt 500mA TRANSFORMER ONLY. 2 x11 x1jin, 10/8.

MAINS TRANSFORMERS

£250-0-250 50 mA. 8:8v. 2a. Centre tapped.
250-0-250 80mA. 6.3v. 3.5a. 6.3v. 1a. or bv.
350-0-350 80mA. 6.3v. 3.5a. 6.3v. 1a. or 5v. 2a
300-0-300v. 120mA., 6.3v. 4a. C.T.; 6.3v. 2a.
MINIATURE 200v. 20mA.

Post
5/- eaoh

o B/
Ditto tapped seo. 1.4v., 2, 3,
GENERAL PURPOSE LOW VOLTAGE Outpul
4, 5,8, 8,9, 10, 12. 15, 18, 24, And30v ¢ 2a 30/-
B 10, 12, 18 18. 20. 24. 80, 36 40 48, 0085/«
T 0-13v. and 0-1
AUTO TRANBFORMERS 0-115-230v. lnDutIOutput
|,80w 18/6; 150w. 30/-; 500w. 92/8; 1000w. 175/-.

COAXIAL PLUG 1/3. PANEL SOCKETS 1;5 LINE 2/~
OUTLET BOXES. SURFACE OR FLU:

BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms.
JACK SOCKETS Std. open-circuit 2/6, closed circuit 4/6.
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Socket 1/-.
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome 2/6.

DIN SOCKETS Chassis 3-pin 1/6; 5-pin 2/-.

DIN SOCKETS Lead 3-pin 3/8; 5-pin 5/-.

DIN PLUGS 3-pin 3/8; 5-pin 5/-,

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or £ p. 6-way, or 8 p. 4-way 4/8 each.

1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 4/8 each.

Waveohange “MAKITS" 1 p. 12-way, 2 p. 8-way, 3 p. 4-way,

4 p.3-way, 8 p. 2-way, 1 wafer 12/-, 2 waler 17/-,3 wsler 22/-,
Additiona! walers 5/- each wa!er up to 12 m.

TOGGLE SWITCHES, sp. 2/6; sp. dt. 3/8 dp. 3/6; rly dt 4/6

MINI-MODULE
LOUDSPEAKER KIT
10 55 his Carr,
WATT / 5/-
Triple speaker system combining on
ready cut baffle. iin. chip-board

15x 83in. Separate Bass. Middle and
Treble d kers and

**THE INSTANT"

BULK TAPE

ERASER AND 35[
RECORDING Post £
HEAD 218,
DEMAGNETISER

£200/250 v. A.C. Leaflet 8.A.E.

Minimum Post and Packing 276 RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

condenser. The heavy duty 5in.
Bass Wooler unit has a low bass re-
sonance cone. The Mid-Range unit
is specially designed to add drive to
the middle register and the tweeter
recreates the top end of the musical
gpectrum. Total response 20-15,000
¢ps. Full instructions for 3 or 8 ohm

puan e
Teak Veneered Bookshelf Enclosure £5.10.0 extra.

Super Cone Tweeter 2iin. square, 3-17kc/s. 10W 17/6.
Quality Horn Tweeters 2-18ke/s. 10W 26/8. Crossover 16/6,
LOUDSPEAKERS P.M. 3 OHMS. 21in, 3in, 4in, 5in, 7 x 4in.
15/6 each; 8in 27/8; 64in 22/8; 10in 37/8; 8 X bin. 21/-; 12in.
Double cone 3 or 15 ohm 35/-; 10 x 8jn. 3
E.M.I. Double Cone 13} - 8in., 3 or 15 ohm modoh. 45/-, op
with twin tweeters, crossover and H/D magnet, 79/6.
SPECIAL OPFERIBOhm 2}in; 68 x 4in; 80 ohm, Slin 21in;
15/6 ohm, Gxdln. 85 ohm, 38in;
TYPE 18 ohm, 10 % 2}in. 7 x4in,
5in. WOOFER. 8 watts max. 30-10 000 cps. 8 or 15 ohm 39/8.
OUTPUT TRANS. EL84 eto. 4/6; MIKE TRANS. 50:1, 3/9.
SPEAKER FRET Various Tygan samples. Send 8.A.E.

ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 ohms General Purposa 19/6
H.R. HEADPHONES 2000 ohms Super Senmiva 35/~
LOW RESISTANCE HEADPHONES 8-5 chms . 35/
DE LUXE PADDED STE.REO PHONES 8 ohms. ... 79/8

MINETTE
AMPLIFIER

A.C. Mains Transformer.
Chassis size 7 x 3| X din.
High. Valves ECLSZ,
E2Z80. Quality output 3
ohm. With engraved fas-
cia, valves, knobs, volume and tone controls,
wired and tested. 12 month guarantee. Post 5/6

69/6
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES

BARGAIN AM TUNER. Medium Wave. 79 /6
Transistor Superhet. Pearrite aerial, 9 volt.
BARGAIN DE LUXE TAPE SPLICER Cuts, 1 7/6
trims, joins for editing and repairs. With 3 blades.
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musical highlights and sound effeots to recordings.
Will mix Microphons, records, tape and tuner 59/6 3
with separate oontrols into single output, 9 volt.
BARGAIN FM TUNER 88-108 Mc/s §ix Transisior. Ready
built. Printed Circuit. Calibrated siide dial £6
tuning. Size 6 x4 x2}in. 9 vok. e
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 59/6
Push-Pull Ready built, with volame oontrol. 8v,
45-PAGE EAGLE CATALOGUE 5/- Post Free

% RADIO BOOKS 4 (Postage 9d. )

Practioal Transistor Receivers . . .. veao. 8=
Practica) Stereo Handbook . ... 818
Supersenzi{ive Transistor Pooket Radio .. . .. 3/8
High Pidelity Speaker Enclosures and Plans 8-

Radio Valve Guide, Books 1, 2, 8, or 4 ea. 6/— No. Eua /-
Practical Radln Inslde Out . T

ve T, s
Transistor Communication Beu a
Modern Tnnmstor Cu‘oum for Bexinnun

T)
Wireless World Radio Valve Dnla
At a glance valve equivalents, . S|
Valves, Transistors, Diodes equivalents manual ... 10/6
How {0 recelve Ponin T.V programmes on your set

by simple modifications

SANGAMO 3 inch SCALE METERS
Various callbrations/movements, 500 Microamp;
1 Milliamp; 50-0-50 Microamp, etc. 8.A.E. for list.

POCKET MOVING COIL MULTIMETER. 49/6
0-1,000 AC/DC. obms 0 to 100k, eto.
SUPERIOR MOVING COIL MULTIMETER 99/&
0-2-600v.D.C. 20,000 ohms per volit, 0-1,000v. A.C.
Ohms 0 to 6 meg. 50 Mioroamps (Full list Meters $.A.E.;

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
Black plastio oabinet, 20ft. lead and
adaptors. For any radio, intercom, tape
recorder, eto. 3 to 15 ohms PRmE 3
Size: 7} x 5} x 3in.

45-

CALLERS WELCOME — CUSTOMERS FREE CAR PARK C.O. D alders £1 min. 5/- extra.

337 WHITEHORSE ROAD,

WEST CROYDON

Full list 1/- Written guarantee with every purchase. (Exporl—send remiitance and extra postage, no C.0.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst Tel. 01-684-1665
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PEAK SOUND

Aids to economical high fidelity

£S/10-15 [

BAXANDALL
SPEAKER

thoroughbred”™

i

SAYS

RALPH WEST
HI-F NEWS
OCTOBER, ‘68

“The immediate im-
pression was of a
thoroughbred spea-
ker, smooth and
effortless . . . voices
were uncannily real.
Once again we see
the possibility of
Roils Royce stan-
ards . . . when you
know how.”

A revolutionary advance in design logic

We can only quote briefly from the report in Hi-Fi News which goes
thoroughly into the merits of this remarkable loudspeaker. We supply
the kit exactly to the specifications described by the designer, P. J.
Baxandall in Wireless World (Aug. and Sept.). These designer-approved
Peak Sound Kits come ready for instant assembly. Frequency range—
60 to 14,000 Hz (100-10,000 Hz +3 dB); impedance—15 ohms;
loading up to 10 watts R.M.S_; size 18” x 12 x 10". Here indeed is
quality performance of a very high order for a very modest outlay.
Equaliser assembly 36/- (p/p 1/6):

Speaker unit 38/- + 8/11 P/T (p/p 5/-): £9 1 7 6
Teak finished cabinet assembly £6.3.6 . n

+ 12/8 P/T (Carr. 8/6). Cross-over choke + 21/7d. P/Tax.
for additional woofer. £1.2.6 (p/p 2/6). (Carr. in UK. 11/6)

A new
Peak Sound
Power
Amplifier

THE PEAK SOUND
PA/12-15 (12 watts
R.M.S. out into 15€2)
is for the construc-
tor who appreciates
both sensible design
and genuine power and hi-fi performance. Available built or in kit form.
Response 10 Hz — 45 KHz 1-0-5 dB. Distortion at max. output —0-1%.
43 dB neg. feed back. Size 5”7 x 33" x 13”. With full instructions.

Pre-amp. details available.
Kit less
BUILT heat sink £3 19 Heat
and board (] [] sink 6/-
( 1/6

AND TESTED £5-1 9-6
p/p1/6)

(P/P built or kit, 2/6.)
From your dealer or direct in case of difficulty.
PEAK SOUND (HARROW) LTD., 32 St. Judes Road,
Englefield Green. Egham, Surrey Telephone: EGHAM 5316
v oTO PEAK SOUND: ™= mm mm o o o o o i e o o oy

PA/12-15

Please send (post free) .. ............... ... T |
| for which lenclose £.................. B9 5w o0 0 191 -d |
I NATAE 12 i om0 79 Al
: D DR ESS s e e e ) U |
I Biock fetters please T PW369 |

o o o oo o e e e, e e SR

e =
professional
touch

A really professional training—that’s
what you get in the Army.

15 months course in electronics with the
Royal Signals (for instance) with the most
modern equipment and the best
instructors soon makes the
whole business second
nature to you. And quite
apart from setting you up
for life, it’d give you a good
‘deal of pleasure. Because
Army life’s varied enough
to.make every day full of
interest. Look into it.

If you’re between 17 and
30 it’s wide open to you.

/Forgﬂl

’ the facts
= send off
/ this coupon

/ TO: ARMY CAREERS MP6(A).
LANSDOWNE HOUSE, BERKELEY

SQUARE, LONDON WIX 8AA
PLEASE SEND ME THE
/ M70994401
NAME I

LATEST FREE ARMY LEAFLET.

(You must bea

DATE OF BIRTH.........

RMYS A
resident in the U.K.) z A\‘_I
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confined to the surface layers of the conductor and
hence the resistance tends to increase. In order to limit
this effect in high Q circuits the conductor is often silver
plated, or with multi-turn coils Litz wire is used. Litz
wire consists of a number of thin conductors bundled
together. This has the result of increasing the surface
area and thus giving lower r.f. resistance values.

Many radio circuit coils are now made in ultra
miniature form for mounting directly on printed cir-
cuits. As these versions are only slightly larger than the
average transistor they have great application in
miniature receivers. They are available in sets consisting
of r.f., oscillator and two i.f. coils from 15s. to £3.

Self-supporting Coils

Commonly v.h.f. and transmitter power coils are
self-supporting. As the frequencies are high the number
of turns is small, and in order to reduce skin effect
large diameter conductors of 12-18 s.w.g. are used.
The better quality coils are silver plated to further reduce
the r.f. resistance.

The home constructor usually winds these coils
around a tube and experiments to obtain the correct
inductance. Most f.m. circuits give details of any coils
to be wound. Lack of information should not deter
the novice, for experiment is simple and 20 turns of
16 5.w.g. wound on a pencil and then chopped gradually
to give the required inductance is usually successful.

For transmitter coils 4in. copper tubing is often used,
and many varieties are available on the market. Variable
types with sliding contacts are available and silver
plating is tommon. These coils are fairly large, 6 x 2in.
in diameter or more, and reasonably expensive, from
£1 to £10. When building these coils it.is as well to
remember that porcelain supporting members should
be used as sparingly as possible since high r.f. power
results in great stress in the material.

Ferrite Pot Cores

A very wide range of core types and mountings is
produced. An average form of core is shown in Fig. 2.
The coils are wound on a small plastic bobbin, and end
wires left protruding 5-6 inches out of the bobbin. This
is slipped over the centre spindle of the half-core and
the other core located on the top. The end connections
are located in grooves in the cores. The core is rigidly
held by a metal clamping assembly which usually
incorporates the terminals for end connections. The
coils are mounted on the circuit by one or more bolt
connections.

Ferrite cores are designed for use in the general
range lkc/s to 15Mc/s for both inductors or trans-

Ferrite core

Plastic bobbin’

Fig. 2: Ferrite pot core.

formers and the number of turns for ImH inductance
varies from 20 to 250. As the permeability varies from
20 to 400 they are not as effective as iron cores at low
frequencies but due to the inherent air gaps in the
material they tend to be non-saturating. They have no
eddy current losses whilst hysteresis losses are keptto a
minimum,

Ferrite core inductors and transformers are used
from audio frequencies to r.f. as low power trans-
formers, filtering inductors, tuned loads. oscillator
transformers, thyristor trigger transformers, etc. Most
circuits give details of the winding of transformers and
the type of core to be used. However. the design is
readily modified to suit existing cores by adjusting the
winding to give the correct frequency, inductance and
turns ratio. The costs vary from 10s. to £4, depending
on the fittings used.

Ferrite Rods

Ferrite rod cores are used extensively in modern
transistor receivers as the aerial coil circuit up to
20Mc/s. They consist of ferrite material in rod form of
approximately §in. diameter and from 4 to 10in. long.
The rods are available at 1s. to 5s. each. In common
with the aiternative former wound coils the number of
turns is dependent on the frequency range (waveband)
to be covered. The rods have a permeability of between
10 and 25, which increases with length up to approxi-
mately 10in.; the resulting Q factors are from 100 to
500. Figure 3 shows the construction of a ferrite rod
aerial with coils wound for medium and long waves.

Close wound

Wave winding S
winding

Coil formers
N

Ferrite rod

Fig. 3: Ferrite rod aerial.

Table 1: Ferrite Rod Aerial Windings

Winding
Waveband | Frequency | Turns Wire type form
Long 250kc/s 175 | Litz 9-strand Wave
Medium 1Mc/s 54 | Litz 22-strand | Close
Short 10Mc/s 6 22 s.w.g. lin
Short 20Mc/s 43 22 s.w.g. lin.

The coils are wound on card formers with terminals for
the coil termination. Using a tuning capacitor of S00pF
the winding details are as given in Table 1. The long
wave coil is wave wound in which the turns cover the
entire length of the coil many times. Close wound coils
are wound with each turn in close proximity to the
last. Short wave windings are open, and cover the
full lin. with 44 to 6 turns.

When the coils are wound the receiver is lined up and
tuned by adjusting the coil positions relative to the
ends of the rod. The card formers are then fixed in
position with drops of wax.

Toroids

Ferrites, iron dust and iron cores are available in
toroidal form. The advantage of this construction is
that stray magnetic fields are held to a minimum.

873
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Mechanical winding of toroids is more difficult than
bobbin coils and therefore they tend to be slightly
more expensive.

Toroids are used for filters, magnetic stores, magnetic
amplifiers, saturating inverter coils, pulse transformers,
etc. A typical toroid is shown in Fig. 4.

Ferrite and iron dust cores are usually pre-moulded
and ceramic covered whilst iron cores are made of
iron alloy tape wound in a reel and surrounded by a
plastic cover to protect the windings. Windings are
usually of enamel covered wire covered with tape. The
coils are either mounted directly with the coil termina-
tions as flying leads, or the whole is resin encapsulated
in a metal container and connections made to terminals
or printed circuit pins projecting through the casing.

Ferrite and dust toroidal cores can be obtained
readily at Is. to Ss. each, and inductance information
is usually supplied. They are very suitable for differen-
tiating and trigger transformers for switching thyristors
and power circuits. Trial and error will produce the
required transformer, whilst the inductance required can
be calculated from the pulse width, voltage and current

using the formula:
di
V=—Lxg

or L= A-Ki 3)

where L is the coil inductance, V the voltage across
the winding (volts), = the pulse width (secs) and Al
the change of current (A).

Recapitulation and Future Trends

We have seen that the range of coils manufactured
is wide and the construction and materials are dictated
largely by circuit requirements. Standard coils are

Fig. 4: Toroidal transformer

available for most applications but are difficult te
obtain for unorthodox or new requirements. Prototype
coils are built as a service by most manufacturers but
these are expensive and take between 2 and 6 months te
make. Therefore the only solution for the home con-
structor is to wind and build his own coils using avail-
able materials.

In general, satisfactory coils can be reconstructed
with a very limited knowledge of coil design. The main
requirement is common sense and trial and error. The
novice to coil design, once he takes the plunge, is often
surprised at the simplicity of obtaining the desired
results. They may not always be ideal in design but will
fill the bill, which is all that matters. )

Future trends will be towards even greater diversity
of coil type, especially in the field of switching, inverter
and pulse circuits. Power supplies, which at present
are limited in size by the large mains transformer, will
reduce in size as high frequency switching supplies
take over. Most coils will reduce in size as better
materials become available.

TO BE CONTINUED

In the March issue of

Y PRACTICAL AERIAL DESIGN

Start of a new series explaining aerial design and charac-
teristics. Construction is dealt with in a practical way
indicating the dimensions that are critical and those that
are not, with simple formulae for calculating the dimen-
sions for particular channels. Both v.h.f. and u.h.f. designs
will be featured.

v VIDEO AMPLIFIER

Details of a simple video amplifier for use with a photo-
multiplier tube in our flying-spot scanner. Also details of
the receiver modifications required for scanning and
display.

Y WORKSHOP HINTS

Start of a new series providing useful hints and guidance
on workshop technigues. The opening part deals with the
practical problems of faulty transistor diagnosis and
replacement, how to remove excess solder from printed
panels and techniques for temporarily bridging com-
ponents.

PRACTICAL TELEVISION

ON SALE FEBRUARY 27st.

% VALVE AND COMPONENT OVERHEATING
Many TV faults cause valve or component over-heating.
Do you know exactly what can be deduced and what
remedial action to take ? This article provides a systematic
guide to fault diagnosis when confronted with the
symptom of overheating.

% DISCOVERY OF CATHODE RAYS

The cathode-ray tube was one of the first thermionic
devices and played an important part in the development
of electronic theory. This account of early experiments
provides a lively introduction to electronic phenomena.

v POWER SUPPLY TESTING

Gordon J. King continues his treatment of this subject
by telling how to test the h.t., boost h.t. and e.h.t.
supplies in television receivers. He also takes a look at
the use of silicon rectifiers for voltage dropping and
colour receiver supplies.

374
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SINCLAIR Z12 1:"seurits & pre ame

W 12 watts R.M.S. continuous
sine wave output.

This is the recommended amplifier for those
requiring great power versatility and reliability.
This eight transistor amplifier is the most
successful of its kind ever designed. It has an
excellent power to size ratio and is easily adapted
to a wide variety of applications. The Z.12 per-
forms satisfactorily from a wide range of voltages
and it can easily be run from car batteries. This
true 12 watt amplifier comes to you ready built,
tested and guaranteed together with useful
manual of circuits and instructions for matching
the Z.12 to your precise requirements. Two may be
used for stereo, when the Sinclair Stereo 25 will
be found the idea! control unit for use with it.

®
.
.
*
3
5
it
.
e
.
@

Size—3in x 132in x 1%in. Class B Uitralinear Output: Frequency

response from 15 to 15,000Hz +1dB: Output suitable for loud-
speakers from 3to 15 ohms impedance. Two 3 ohm speakers may be
used in parallel: Input 2 mV into 2K ohms: Output 12 watts R.M.S.

continuous sine wave (24 watts peak); 15 watts music power (30
watts peak) Power requirements 6—20V d.c. from battery or PZ.4
Mains Supply Unit. Ready built, tested and guaranteed.

SINCLAIR STEREO 25

De Luxe Pre-amp and Control Unit for use with
2.12 Stereo assemblies. Switched inputs for P.U.
(equalised to R.I.A.A. curve from 50 to 20,000 Hz
-+-1dB), Radio and auxilliary. Supplied ready built
with very attractive solid brushed and polished
aluminium front panel. Control knobs for Bass/
Treble/Volume/Balance/Input are solid alumin-
ium. Size—61 x 2% x 2iin plus knobs. Built,
tested and guaranteed.

£9.19.6

SINCLAIR P24
STABILISED MAINS POWER SUPPLY UNIT

Heavy duty transistorised power supply unit té
deliver 18V d.c. at 1.5A. Designed specially for
use with two Z.12 Amplifiers together with
Stereo 25. Built, tested and guaranteed.

99/6

imcl=ir-
SINCLAIR RADIONICS LTD, 22 Newmarket Road, Cambridge. 0CA-3 52731

Ao
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The world’s smallest radio

This fantastic little British pocket receiver
is available in kit form to build for your-
self orready built, tested and guaranteed.
Its range and sefectivity must be exper-
ienced to be believed:. its power and
quality everything you could want. The

@ High quality mag-
netic earpiece

® Choice of
stations

many

@® Pays anywhere

Sirci=ir

SINCLAIR RADIONICS LIMITED l .................................
22 NEWMARKET

CAMBRIDGE

ROAD,
CQCA-3 52731

o

Micromatic tunes over the medium wave-
band and has A.G.C. to counteract
fading from distant stations. Bandpass
tuning makes reception of Radio 1
easier; in fact, you will find your Built, test-
Micromatic performing where other sets ed and 5 9/8
cannot be heard at all. The neat black wuzpanleed;

case with aluminium front panel and
tuning control give the Micromatic
elegantly modern appearance.

SINCLAIR Q.14

the most challenging loudspeaker
design in years

Kit in fitted 49
pack  with G
earpiece, /
solder and Instructions.

Mallory Mercury Cells
RM.675 (2 reqrd} each
2/9

It is more than a matter of saving money when you choose the Q.14.
This is the loudspeaker that delights experts and critics alike for its fine
forward quality, its clarity and exceptional adaptability. Designed on
original lines and from unusual materials, the Q.14 will easily carry up
to 14 watts and has very smooth response from 60 to 16,000 Hz.
Size—93in square x 43in deep, with matt black finish and solid
aluminium bar embellishment. input impedance—8 ohms.

The Q.14 costs about a quarter of what you might expect to pay for a
good stereo speaker system. A pair used with two Z.12s and the
Stereo 25 will give you superb high fidelity to stand comparison with

far costlier equipment.
£7.19.6

THE SINCLAIR Q.14 LOUDSPEAKER has a seamless sealed acoustic pressure chamber contoured to
ensure forward sounding presence and wide dispersal of sound. The driver unit employs a massive ceramic
magnet, special cone suspension and aluminium speech coil resulting in brilliant transient response. The input
impedance of 8 ohms makes the Q.14 particularly suitable for use with transistor amplifiers. It can be used as
a bookshelf speaker. a corner reflect or flush mounted on any appropriate flat surface, etc.

Try the Q.14 in your own home without
delay. If it does not delight you, send it back
and your money including cost of postage
will be refunded in full.

Should you not be completely satisfied with your purchase when you receive it
from us, your money will be refunded in full at once and without question.
Full service facilities available to all purchasers.

GUARANTEE

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID

e s ey e et e o e e S S e

To: SINCLAIR RADIONICS LIMITED 22 NEWMARKET ROAD, CAMBRIDGE.
I Please send POST FREE

NAME . . .

ADDRESSy .5« - pa s

[ For which / enclose cash/cheque/money order. pw.369 1

e I e o,

877
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TRANS'STO Rs etc SILICON DIODE Midget Electrolytic
0 RECTIFIERS Conds. Wire Ends
AC107 3/ | OC28 8/6 | BY100 800 piv 210 | At Bd. each
C126 — | 0C35 7/8 | New 500 mA BuF o
Acies %;— 0G44 oo 25010 ue | OPup 573 volt
A6167 4/~ | oC Avalanche 114 S ue
ocds 2/0 chellld 2L F 150 volt
ACY1S  3/9 | 0C70 2/3 120000y -1 4nF 150 volt
ACY21 319 | 0C71 2/ | Six Amp Series | 6a0pF RIOICCD
AR 3o aie | BUBRORY 38
6 r 7
AL oe | 9S8 23 nyzilsoopv 5/ | At6d.ench
BFYi8 418 | OCs1 2= BYZ10 1200 piv 5/8 QuF 300 volt,
BFY51 4/- | oc81D g/ | Mullard Stack FW 1uF 12 volt
B3Y26 3/- | ocs2D 2/g | Bridge 8ur 12 volt
B8y 28 359 oc130 5. | 12A100piv 30/6 (39 104 F 25 volt
; - Hhs E
oc 378 16(LF 16 volt
BSY95A 3/ oG 2;2 THYRISTORS OF 10 volt
GE:““ 218 | 5C171 2/2 | 5 amp series 80uLF 84 volt
045 1/8 | 5Caoo 416 100 piv 78 | 100F 6 volt
B 18| oc0s  alg  200piv 9/ | 125uF Sl
0A85 1g QU 418 HOE ig;a
-] v
0A01 1/9 gil(fl?;c ﬂg 10 nm;series At 1/-each
023 676 [l piv 10/- 18 F 250 volt
oq‘zs .?[- .2\143 ;IG 100 piv 12/~ 50LF 10 volt
0C28 5/- | 2N763 /9 | 100 amp series prices 100(LF 12 volt
Crystal Diodes—6 for 2/6. (7d.). | available on request. 320uF 10 volt

Also B F 360V 1/2, 25F 25V 1/3 and 50 F 50V 1/8. Other electrolytics in current list.
I'ostage, Packing and Insurance all above 7d. up to 3: 1/- from 4-11; 12 and over paid.
2 GANG VAR, CONDENSER: Mod.,small, air-spaced, - 0005 ea. sec. 5/~ (1/-).
TRANSFORMERS: Bub-min Output (3Q for OC72 etc.) and Driver 2/8 each (6d.).
MULTIMETER: 20,000 Q/v. D.C., 10000 Q/v. AC. 0 5/25/60/250/500/1K volts D.C.
@ 0 10/50/100/500/1K volts A.C. ® 0-50(LA/2-5mA/250mA DC. @ 0-6K Q /6 megQ
® 10 F--001lmid/imfd. @ —20 to +22dB. @ In leather carry cuse. Complete with
tost leads and instructions. @ Over-load protected 1969 mocdel with every refinement.
£4.7.6 (2/6). JUNIOR MODEL at 35/- (1/8) 1000Q/v. described in free list.
SOLDERING IRON. Blin Mod. British High speed. 8}in., all parts replaceable, fully
guaranteed for professional, radio and general D.I.Y. use. 18/8 post free. GUN TYPE,
Built in transformer for instant power, 45/— (4/6).

DIAMOND STYLI: Repiacements for TC8LP, TC8/Stereo, TCSLP /Btereo, Btudio ‘0,
BF40LP Ronette, GC2, GC8, GP65/7, allat 7/8 each. Also (P9i-LP/8 at 13/6. SAPPHIRE
STYLI. All these types, also GP37 at 3/3. GP9l at 8/9 (6d. each all types). No 78 rpm
avallable in diamond or sappnire.

PICK-UP CARTRIDGES. all fitted Styli and Standard fittings. Mono GP67/2, 13/6. ®
Mono de Luxe GP91/2, 17/-. @ Btereo—Compatible- _Mono which also plays Stereo
records monaurally with min. wear, GP91/SC, 19/8. @ Latest Stereo GP93. 23/- @ Ceramic
Steren, top quality for expensive outfits, GP94. 38/8 (all 1/-).

PP3 ELIMINATOR (A.C.) 17/8. (1/6) TWO STATION TRANS. INTER-COM. Excellent
baby alarm. Instant, easy fitting. All you require 52/8 (3/-).

FOUR TRANSISTOR 3 WATT AMPLIFIER 2§ x 2} x 1i:9v:8Q and 16 Q, excellent on 3Q
speakers: 45/6 (1/8).

TELEPHONE AMPLIFIER, transistorised. batt. op. Fitted in seconds——leaves both hands
free when phoning 52/8 (1/6).

Extra High Torque MINI-MOTOR, 4} to 12v, 1} x iin 5/ (9d.). 9,000 r.p.m.

Mech. REV. COUNTER to 999, long spindle, reset wheel, for T/recorders etc. 418 (1/-).
BATTERY CHARGERS: 8mall, sturdy, neat; 2 amp. 12v. 35/-; 6v/12v 39/ (}/6 either
type). Larger British 6v and 12v with meter, fuse, etc. 42/6 (6/-). All absolutely complete
(4/8 either type).

RECORDING TAPE: Finest quality British Mylar. STANDARD: 5in. 600ft. 7/3, 5%in.
850ft.8/8, 7in. 1200it. 11/3. LONG PLAY &in. 9001t. 10/-, 8 in. 12001t. 11/3, 7in. 18001t.
18/-. (1/3 reel). Other types in our list.

MICROPHONES—CRYSTAL. MIC91, Desk, 18/3; M1C45, curved hand grip 17/3: 8tick
“§0" 20/3; Stick 39" 28/6 (1/6 each type).Cream plastic hand type 7/8, or with “strut”
stand, switch and 2 leads with 2-5 and 3:5 pluga 11/-, or with single lead, no plugs, 8/9
(1/3 each type). Lapel (or hand) with clip 818 (1/-). Machined metai tapered atick type with
neck cord and adaptor to fit standard floor stands, 25/~ (1/6). DYNAMIC: Cream hand/table
14/- (1/~). MS10 50K 2. 3¢ x Ein. with Base. Adaptor and Neck Cord 37/6 (2/6). MS11,
simliar, bnt fixed on flexible Bwan neck to switch-fitted base 42/8 (2/6). PIEZO 30K
black/chrome 2. dia. x 1} for stand use only. Standard lnside tbread 33/8 (1/6).
CARDIOID DYNAMIC OMNI-DIRECTIONAL: Professional types now available to all at
really sensible prices. Extremely handsome with every possible new feature making for
perfection in sound amplification. For use In or out of doors—fu!l details in our list. Both
wire-mesh screen types. For stand mounting “Fquare” type, 208, £5.10.0 dellvered free.
«“RBall Type* with bulit-in vol. control, onfoft awitch and optional hi/lo impedance (80k Q
or 600Q), £5.17.6 delivered free. An exactly similar mike bearing a world famous name
1s sold at over twice this price. All mikes are suppiled with leads.

SPEAKERS: 12in round, fitted Tweeter, 6W, 3 or 150 (state which), 35/8 (5/8); 2}in.
800 British, 5/— (1/-); 24in. 3Q 6/8 (1/-); 6 x 4 heavy duty 30 13/8 (2/6) or for Stereo
30/— pair, post ete. paid: HEADPHONES ligh Res. 2000 Q ex. Earpiece 18/8 (1/6): Stereo
Dyn 8-16Q 63/ (3/-); EARPIECES with lead etc., Min. Plug Magnetic 1/6; Crystals 219
(either 6d.).

MICROPHONE INSERTS: Diatneter 1:75in. or 0:9in either size 5/8 (8d.).
AERIALS. Car Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings,
2276 (2/6) Motor driven, 12v, 5 section. complete £7.10.0 (5/-).

POR ALL PORTABLES and F.M. SETS. Telescopic b section 53-22in. with swivel, 5{-.
@ 7-Section 5}—32in., no swivel, screw hole in base, 6/6. @ 10-section 6}-47}in., noswivel,
acrew hole in base, 12/8 (1/- all sizes).

SWITCHES: Standard toggle, metal, 250v 2A. One hole fixing: SPST 2/3, S8PDT 2/9.
DPST 3/-. DPDT 3/3. 8lide types. 8ub-min. DPDT 1/6 each. Small DPDT 3 way, centre
oft* 1/9. Reed magnetic onjofl 1/9 (7. each, all types). Rotary Switches etc. in llst.
VIBRATORS: Famous makes only. 12 volt 4 pin non-synch 2/8. 12 volt 7 pin synch 10/-.
& volt 7 pin synch 10/- (1/- each, all types).

MAINS NEON TESTER : Fly leads 2/— (7d.). Pocket serewdriver type 3/8 (6:1). PLUGS: 8td-
Jack, plastic body 2/- Screened 2/8. Bockets 1/6 (all 7d.). VALVE HOLDERS: B7G or
BYA, Moulded 6d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: § coils asstd. cols. each
5 yds. Bolid Core 2/3. Flexible 2/8. Super thin for transistor wiring etc. 3/- (6d. ail types,
per 5 colls). PICK-UP WIRE: Twin Buper thin Flex, Screened,Bheatbed, 1/3 yd. (6d. up
to 6 yds.,over § yds. post free). TWIN MIKE CABLE: 1/3 yd . (up to 6 yds. 8d., over post
free). SINGLE MIKE CABLE: 7d. yd. (up to 6 yds. 8d., over post free}. Both flexible,
screened and gheathed.

VOLUME CONTROLS: Famous British makes only—small modern types. Virtually all
values from 5K to 2Meg Without switch 1/9. With double pole switch 3/- (9d either
type—reduces for quantities).

RECORD DECKS: Latest popular types of famous British makes available from time to
time at lowest prices. Your enquiries invited, but no liats available.

CURRENT LIST sent with all orders or free for 8.A.E. Details of all types of plugs and

MORE TO CHOOSE
FROM
LESS

T0 PAY

This advanced design commutable Hi Fi mono/
stereo FM tuner comes in easy-to-assemble pre-
fabricated units engineered to the highest stan-

A NEW DE-LUXE
FM MONO/STERED
TUNER FROM TRS

® A.F.C. & A.G.C.
® Noise Limiter
® Chassis Ready

dards of efficiency and performance. Valuable Bui

refi lnclude switchable A.F.C.. auto- uilt

matic Doise supPression, flywheel tuning. sterco

indication light, excellent audio response. L pre_tuned
Bensitivity better than 5 microvoita. Btereo can

be added later if 50 requested. Inclusion of a Kit to make MONO
world famous Gorler 1.F. amplifier ensures tuner inc. chaasis

superb performance. Excellent chassis design

and tuning assembly 15 gns.

maie specially to fit the standard TRS Simplex p.p. 3/6)
cabinet system. Btyled to mateh the TRS Add-in Stereo Unit
Stereo 4-4. oo 10 gns.
SAE. bri ; Power Unit

A.E. brings full details b.p. 216) £2.5.0
Total Price 8implex Cabinet £1.17.6
(for mains operation) £20.10.0 (Carriage 10/-). (p.p.2/6) i

INTEGRATED AMPLIFIER

A T.R.8.design based on newly developed switches.
Muliard 4 watt modules with BC108 Amplifier Kit £7.18.6 Complete kit
pre-amp. Suitable for speakers from (p/p 3/6) ine. cabinet/

3 to 15 ohms. Bass and treble cut/boost .
Response—60 to 14kHz +3dB. This
excellently engineered layout requires
only wiring between controls and modules.
Complete with metal chassis and T.R.8.
simplex teak-ended cabinet for instant
assembly. 8tereo/Mono and Radio/ I'U

T.R.S. Power Unit £2.5.0 power  pack/
p/p 2/6) DIN pluge and
& Simplex Cabinet, sockets
£1.17.8 (p/p 2/6)
4 prs. DIN plugs and £12100
sockets if purchased ({carr. 10/-)
separately, 15/-.

PLAYING UNITS BY GARRARD AND E.M.I.

LM3000 Record Player with 9T.A Btereo
Cartridge. £10.15.0.

AT.80 Mk. II De-Luxe Auto-changer, die-
cast turntable. Less cartridge. £13.17.8.
SP.256 De-Luxe single record player, die-
cast turntable. Lesa cartridge. £12.10.6.
Brand new in makers’ cartons. Packing
and carriage on any one of above 7 /6.
GARRARD PLINTH WB.I. In fine Teuk
for atove units. (Packing and carriage

5/-.) 87/8.

Clear-view rigid perspex cover (cartiage
4/6), 85/-.

CARTRIDGES FOR ABOVE STEREO
Sonotone 9T A/HC Ceramic with diamend
52/8; Decca Deram with diamond
95/-: MONO Acos GP91-1 22/6; Goldring
MX2M 27/8.

EMI 4-sp. single player. 10}in. T/table,
separate arm and T/O cart. 72/8 (p/p 5/-).

MAKE A BOOKSHELF SPEAKER

With a set of matched speakers and cross-over from TRS. Comprises modern style
high efficiency 5ln. bass unit with specfal cone assembly, X-over and 2}in. tweeter
for mountipg Into your own cabinet or baffle system. 8mooth 79

response {rom 80 to 20,000Hz. Loading up to 6 watta. Made by

a world-fa urer. A

bargain for only (carr. 5{-).

SKELETON PRESETS for P/circuit use.
100 ohins—2-5 Meg. 2/—.

STANDARD W/WOUND POTS. Long
Spindle. 100 ohms-50000 ohms, each 6/—.
100,000 ohms each 8/8.

VOLUME CONTROLS ljin. dia. Long
8pindles. Famous make. All values
5000 ohms-2 Megohma. Guaranteed 12
months. Log or Linear tracks. Less Bw.
3/6. DP 8w. 5/-. Log or Linear tracks.
Centre Tapped § Megohm Log, i Megohm
less 8w. 5/-. TWIN GANGED STEREO
1}in. dix., Long Bpindles. All values 5000
ohms to 2 Megohms leas Bw., ex. 8/6. All
values 100k to 2 Megohms with DP 8w.,
ea. 10/8.

STEREO BALANCE CONTROLS
Log/Anti-Log 5K, 10K, 4 Meg.. 1 Meg.,
2 Meg.. ea. 8/6.

VEROBOARD—AIl standard sizes in-
cluding 2} x Bin., 3/8; 24 x 3iin., 31—
31 x bin.,5/2; 3% x 3iin., 3/8; 2} x 17in..,
12/8. All accessories and tools in stock.
«CIR-KIT’ Adhesive copper strip for cir-
cuit Luikling 60in. 8pool., !/ 4n., 2/-.
RESISTORS - Modern ratings, full range
10 ohms to 10 megohma, 10%, i—} w.,
4d.ea.; 5% Hi-8tab.}-} w.,6d. ea. (below

100 ohms and over | meg., 8d. ea.).
19, Hi-8tah, } w.. 1/8 ea. (below 100
ohms, 2{- ea.).

CONDENSERS, Silver Mica. All value
2 pF to 1,000 pF, 6d. ea. Ditto ceramics
9d. Tub. 450v. T.C.C., etc. ‘001 mFd to
0-1 mF/350 v. 10d. ‘02 mF to 0-1 mFd.
500 v. 1/-, 26 T.C.C. 1/9. 5 T.C.C. 2/-.
CLOSE TOL. S/MICS. 10% 5 pF-500 pF.
9d. 600-5,000 pF 1/-. 1% 2 pF-100 pF
11d. 100250 pF 1/2. 270-800 pY¥ 1/4.
800-5000 pF &/-.

ALWAYS IN STOCK AT KEENEST
PRICES. Transistors, Coils. Switches,
Vaives, Speakers, Materiais. See latest
TRS lists.

ORDERING— Send cash with order.
Post and packing where nol stated udd
1/- per ilb.; 1/9 1 Ib.: 3/8 21b.; 5/-,
8ib_; 6/6, 10Ib.; 8/, 14lb_, over, 10/-.
8.A.E. with enquiries please.
LISTS—Eight large Pprinted pages,
packed with bargain offers including
difficult to find lines. Send 6d. for
lateat copy.

sockets for co-ax, car radio, continental DIN types for European recorders and
etc., etc., cable, wire, test equipment, portable capstan driven tape recorder, tools, and
many more Items of interest. This advertisement cancels all previous ones and lists supplied
since January 8th, 1969.

FELSTEAD ELECTRONICS

(PW16)
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C.0.D. or caller service. Post, packing and insurance
charges are shown in brackets after all items. Regret orders under 5/ plus carriage eannot
be accepted. Charges, which apply to G.B. and Eire only, are paid by us on ordera value
£5 and over. Oversens air or surface mail extra at cost.

TRS RADIO

COMPONENT
SPECIALISTS

EST. 1946

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

9 a.m.-8 p.m. daily
1 p.m. Weds.

Telephone:
01-6842188 ©

A tew doors from Thornton
®  Heath Stn. (S.R. Victoria Seotion)
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Jason

XITS

FREE!

handyman’s

FANTASTICALLY POPULAR

* TAPE

We offer you fully tensilised polyester/mylar and
P.V.C. tapes of identical quality hi-fi, wide range
recording characteristics as top grade tapes. Quality
™ control manufacture. They are truly worth a few
more coppers than acetafe, sub-standard, jointed or
cheap imports. TRY ONE AND PROVE IT YOURSELF
Standard Play | Long Play
3in 1501t 2/3 3in 2251t 2/9
4in. 3001t 4/8 4in. 4501t 5/8
with a Dewtron “NEW DIMENSIONS" glin ggg::- lz;g g;n ' ggg;z» ig;ﬂ
. " . A in. 5 in, 1, o 5
BLADE EXTENDABLE Dimensional effects a([jn.phfl:r. Gl:es Big }la:l! Zin.  1,200ft. 12/6 . 180011 18/6
Btereo effect to ul()(.it radios, tapes, etc. PLUS fully Double Play Triple Play
adjustable echo, vibrato and tone. 9 volt model, 8in. 3001t 4f 4in. 900ft.  13/-
ADHESIVE SPREADER 8 gns. Speaker, 25/- extra. 6/12V car model, 4in.  600it. 8/ 5in.  1.8001t. 25/
10 gns. inel. speaker. Post and ins. 5/- either gl‘l: }ggg}f ig;e g_’il g:gg;z 2:;
. R n. |1, b in. X 3 c
ATTACHMENT model. Write now—right now. 7in.  2.400ft. 27/ Quadruple Play
MADE IN DURABLE D D e
P.W.,RINGWOOD ROAD, FERNDOWN, DORSET Postages 1/- yeel
Post Free less 5% on three reels.
P LASTIC Quantity and Trade enquiries invited.

NOTE: Large tape stocks at all branches.

. T U B E S Hizhest Quality—
Compare Our Prices
Carr. & Ins. GUARANTEED
12/8 8 Mouths 12 Months

Plus
special feature

JOHNSONS e 5 o En BO
. - in. in. 8 . 8. . 5.0
Practical Householder has | Ft1943 Tl 24868 | T EBE s oBE s
desi ns on vour kt h VHF and Short-Wave kits for the Most Mullard, Mazda, Cossor. Emitron, Emiscope,
g d y U | C en Amateur enthusiast and constructor. Brimar, Ferranti types processed in our own factory.
. . NOTE: ALL tube orders only to Portsmouth branch
—and other rooms in your house 100. For 2 and 4 metres, the unique two please.

Packed with ideas for unusually attrac- transistor mode! SR2/P, 70—150Mc/s, .
tive wall and floor treatments, and 7576I prp 4s. New super 5V a/ll- NEW and SPEC/IAL Lines at
simple furniture fitments you'll find Lo
easy to build.

the keenest prices

AM/FM STEREO MULTIPLEX RECEIVERS
18 transistors, 9 diodes, 1 variable diode, 2 Silicon

wave, all-band kit, also “Mini-Amp”
self-contained, cabinet, size a mere

Al ol ) i i Rectiflers. Push-pull Stereo Ampliflers. FM Stereo
42 x 32 X 24' Write tOday' enCIOSIng a Separation 15dB. AM Medium Wave 180-550 Meu:rs,
i ! 1969 « 2* stamped addressed envelope for gowe‘r}olntput 1gw R.l:!.st.l; 220/240V A/C iMnénl&
. . . . eautiiu wooden plin case—approximately
interesting free literature, and details, 15”(w) x 8°(h) x8”(d). Controls: Function Switch.,
- Balance, Base/Treble Control, Volume. Tuning. Fine
direct to finish. Speclluxl purchase enables u.;:o offer these superb
machines of famous make at a ridiculously low price.
ﬁﬂsﬁ S"P}llrﬁlawEl o SON'S ( DIO) genﬂveatable DF“T;I‘;ZEE: a fractlon of list price . . . only
- JOHN N RA GNS. POST )
| St. Martin's Gate. Worcester
RD504 Mains Battery Tape
SHARP Rﬁarder. L/ilg'tlg: gns 28 gns
arine D ceivers
o HITACHI s“ilongn/mw”‘w 27 gns
5 Changers with
GARRARIIZ; sg’"" c,{sme £8 10s
in. Diecast full range twin
I JASON cone Speakers f4 103
NEW VALVES'! AJAX JaimsBatters, AMIFH lkes 1 g
Guaranteed Set Tested WELESMERE AM/FM High Sensitivity gns
Black Leather
24-HOUR SERVICE HITACHI gmsl:lxm g&l-“ﬂge.tullsize. 13 gns
t Shor ave
IR5  4/9| DYB6 5/6  KZ80 3/ | PL500 12/— By Leak. Wharledal :
R e
384 5/9 | KBC41 8/ | KT66 15/9 | PY33 10/- : )
3V4 5/6 | EBF80 5/8 | N78  14/8 | PY81  5/- Allitems previous-
6AQ5 4/8 | EBF89 5/9 | PABCBO 6/9 | PYBZ  4/9 ly advertised
6LI8 6/~ | ECC81 3/9 [PC8G 9/3 | PY83 53 available. HugeHi-
30C18  8/8 | HOC82 4/3 | PC88  9/3 | PY8S  6/- Fl and Component
30KFL1 12/3 | ECC83 4/9 | PCO7  7/9 | PY800 6/6 stocks at all bran- RADIN
30FL1214/3 | ECC85 4/9 | PC00 8/- | PYSOL 6/6 ches. Please call
30FL1410/3 | ECH36 5/8 | PCC84 5/8 | R19 8/3 and view without
30P4 11/8 | ECH42 9/9 | PCCBY 9/9 | U26  12/9 obligation.
30P19 11/6 | ECHS1 5/3 | PCC189 9/6 | U26  11/6
AlSO 30PLL 13;3 EgLBO g;g I;gfgo g;g “h"ﬁos&?% RETAIL BRANCHES:
OCH36 ECL&2 '8 U
0. Wall board . CL3 1818 | ECL&Y 89 | PCFSOL 810 | URCAL 778 LONDON, 10 Tottenham Court Road (MUS 2639)
all-to- DAC32 6/9 | ECL86 7/8 | PCI'805 8/9 | UR 13 OUTH, 350-352 .
all-to-Wall Cupboard for our Sl () | R 308 | Borasain | puree o PORTSM 350 Fratton Road (Tel. 22034)
Bedroom DAF96 5/11 m‘sg 4/9 | PCLA2 elg UCCss g/‘— SOUTHAMPTON, 72 East Street (Tel. 25851)
: DF33 7/8 | EF85 5/~ | PCL83 8/8 | UCF80 8/- .
How to do Ornamental Ironwork DEal 519 | KEBS 813 | pOrat I | Uoner a8 BRIGHTON, 6 Queen’s Road (Tel. 23975)
Wiring for Light and Power Dros 5[11 | EFSy g;g PCLSS gf UCHS1 g% 1 oRbE REHOUSE
: {32 EF183 PCL86  8/- | UCL82 M4 DER WAR SE:
How to Get the best from Furniture— Dol 418 | EFlss 38 :‘F;&&Olgf Url or8 Devonian Court, Park Crescent Place, Brighton,
DKp6 6/6 | EL33  8/3 | I'L36 3 ' . J
Kits and Whitewood Units T [ HH R e s 1/319 (Tel. 680722)
DL92 5/ | EL84 4/6 | PL82  5/9 | UL84 5/9 .
MARCH ISSUE oUT NOW 2/- DL94 5/6 | EY51 6/9 | PL83 6/- | UY4l 6/6
DL96 /8| EY86 6/- | PL84 6/- | UYB5 5/3

Postage on 1 valve 9d. extra. On 2 valves or more, BARGAIN PARCELS

postage 6d. per valve extra. Any parcel insured against 1 variable ds i.1. ccils, ) ker plug/
damage in transit 8d. extra. Office address, no callers. sockets, knobs. pots, condensers, resistors, nuts, bolts,
cabmnet fittings, switcbes, transformer choke, rectifier,

G E RA I_D B E R NA R D transistors at a small fraction of lisi value. Due to heavy

demand we now pack them in seversl sizes—be amazed—

83 OSBALDESTON ROAD gr}l’bon? no:vél
STOKE NEWINGTON 8. {POSE S/+) ...
1bs. ( ) it s
LONDON, N.16 Z‘ll;s.i()g;:?é/-)..“ 1 oo e T e 2O
879
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PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHAS818 with
PARTS and TRANSISTORS trom your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 437 x 2. (2) 1 Board for Match-
box Radio. {(3) 1 Board for Wristwatch Radlo, etc. (4) Reslat. (3) Resist Solvent.
(6) Etchant. (7) Cleanser/ Degreaser. (8) 16-page Boaklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials BW/MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, ete. for 40 TRANBISTORISED PROJECTS.
A very comprehensive selection of circuits to snit everyone’s requirements and
copstructional ability. Many recently developed very efficient designs published

for the first time, Including 10 new circuits.
EXPERIMENTER'S
PRINTED CIRCUIT KIT

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-

Australia, New Zealand
South Africa, Canada.

(1) Crymtal Set with biased Detector. (2) Crystal Bet with voltage-quadrupler
detector. (3) Crystal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Andio
Amplifier. (5) Carrier Power Conversion Receiver. (6) 8plit-Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radlo. (8) “TRI-FLEXON" Triple Reflex with
neif-adjusting regeneration (Patent Pending). (9) Bolar Battery Loudspeaker Radlo.
The amallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 o R based on the “Trifiexon’ circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radlo.
8ize only 1:62° x -85~ x 25°. (11) Wristwatch Radio 1-15” x :80° x -557. (12)
Ring Radio *70* x -70" x -55”. (13) Bacteria-powered Radlo. Rune on SBugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/ Amplitier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Beeking Animal,
Guided Missile . (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (28) Human Body Radiation Detector, (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Tranaceiver (Licenece required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Refiex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Wire-leas Door Bell. (33) Ultrasonic Bwitch/Alarm. (34) Btereo
Preamplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone”’. (37) Light-Beam Transmitter. (38) 8lient TV Bound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Dril} 8peed Controiler.

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etchlug Manual, Infra-Red Photo-
transistor, Latching Retay, 2 T Cond 4, Resist Gain Control, Terminal
Block, Elegant Case, Bcrews, ete. In fact everything you need to build a 8teady-Light
Photo-Switch/Counter/Burglar Alarm, ete. (Project No. 1) which can be modifled for

modulated-light operation.
i {T)(=) PHOTOELECTRIC KIT

j@i e 39/6

—= | { Postage and Pack. 2/6 (UK)
@] Commonwealth:
= Il ¢ SURFACE MAIL 3/6

> @y AIR MAIL £1.0.0

PHOTOELECTRIC
BURGLAR ALARM
(INVISIBLE BEAM TYPE)]

| Australia, New Zealand,
a9 ™ 8. Africa, Canada and U.8.A.
<. i Also Essential Data Circuits
B \ and Plans for Building

12 PHOTOELECTRIC PROJECTS. (1) Steady-Light Photo-Bwitch/Alarm. (2)
Modulated-lLight Alarm. (3) Long-Range Stray-Light Alarm. (4) Relay-less Alarm.
(5) Warbling-Tone Alarm. (8) Closed-Loop Alarm. (7) Projector Lamp Btabiliser.
{8) Electronic Projector Modulator. (8) Mains Power Bupply. (10) Car Parking Lamp
8witch. (11) Automatic Headlamp Dipper. (12) Buper-8ensitive Alarm.

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and
1 Photocell Recei (as b d). Suitable for all P jc Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 19/68. Postage and Pack.
1/8 {UK). Commonweaith: Burface Mail 2/-; Air Mail 8/—.

JUNIOR PHOTOELECTRIC KIT

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

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic
Case, Resistors. Screws, etc. Full 8ize Plans, Instructions, Data Sheet 10 Advanced
Photoelectric Deslgns”.

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

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(exeept plywood) to build 1 miniature tnvisible beam projector and photocell receiver
for use with Junior Photoelectric Kit.

Price 10/6. Post and Pack. 1/6 (UK). Commonwealth : Burface Mail 2/-; Air Mail 4/-.

PHOTOELECTRIC PARKING LAMP SWITCH

Automatically turns parking lamp on at dusk, off at dawn. Protects your car. 8aves
the battery. Miniature construction. 8imply insert in parking lamp lead. Price: 27/6.
Post & Packing 2/6 (U.K.)

THYRISTOR LIGHT DIMMER

Add a touch of luxury to your home.Adjust the lightat parties, while watching TV,ete.
Idesl for Children’s bedroom. (100 watts max.) Replaces on-off switch.
Price: 59/6. Post & Packing 2/6 (U.K.)

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send @ S.A.E. for full details, a brief description and Photographs of ail Hits ond all
52 Radio, Electronic and I'h lectric Projects A bled.

PUBLICATIONS FOR
RADIO AMATEURS
AND ENTHUSIASTS

Amateur Radio Call Book (1968 ed. RSGB) 7/3
Amateur Radio Circuits Book (RSGB) 11/6
Antenna Book (10th ed. ARRL) 18/6
Amateur Radio Techniques (RSGB) 13/3
Basic Theory and Application of Transistors (Dover) 11/6
Course in Radio Fundamentals (ARRL) 10/-
Cubical Quad Antennas (Radio Pubs.) 22/-
Foundations of Wireless (lliffe) 22/6
Guide to Amateur Radio (12th ed. RSGB) 6/9
How to Listen to the World 26/—
Mobile Handbook (CQ) 23/-
Mobile Manual for Radio Amateurs (ARRL) 23/6
Radio Amateur Operator's Handbook (Data) 5/6
Radio Amateur's Operating Manual (ARRL) 7/9
Radio Amateur’s Vocabulary (German/English) 9/3
Radio Communication Handbook (RSGB) 69/—
RTTY Handbook (CQ) 30/-
Service Valve and Semiconductor Equivalents 5/6

Single Sideband for

the Amateur (4th ed. ARRL) 23/6

S-9 Signals (Radio Pubs.) 8/6

Further details of other publications,
information about membership, and a

sample copy of the Radio Communication

(4s.) (the RSGB monthly journal), may
be obtained by writing to:

RADIO SOCIETY of GREAT BRITAIN, Dept. PW.

35 DOUGHTY STREET, LONDON, WC1

IS HIGH FIDELITY

plus

How would you like to start with
a simple amplifier. say, and add to
it until it became a fully stereo

twenty watt amplifier with FM

ADD-ON-ABI LITY tuner and facilities to take the most

sensitive low output pickups ever
made? With Martin Audiokits

THRILLING POWER it's easy, for with these superbly

DEPENDABILITY

engineered all-transistor prefabri-
cated units, success is built in from
the start and you build to your own
preferred plan. IT'S A MONEY

GENUINE ECONOMY savING SCHEME, TOO.

Details from:

® Trade enquiries invited.

MARTIN ELECTRONICS LTD., 155 High St., Brentford,
Middlesex. ISLeworth 1161

To MARTIN ELECTRONICS. 155, High Street, Brentford, Middlesex.

| have not had your leaflets before. Please send them on

AMPLIFIERS [

NAME i
ADDRESS

FM TUNER [0 RECORDAKITS (O
(Tick as required)

PW3

www americanradiohistorv com
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SILICON N.P.N.TRANSISTORS. Similar to2N2926. All individually
tested. Gold plated leads for easy soldering. Unbeatable value at 1/6
each or £5 per 100.

12 VOLT TRANSISTORISED FLUORESCENT LIGHT. * 8 WATT
12in TUBE. Current drain only 700mA! Compiete and tested £2/19/6
only! Or in kit form:

*Case .. 10j-
Transistor . P {1
Lamp holders— . pair 5)-
Condensers, etc. :  » R
Transformer .. .. 13/6
Tube s e o+ = i 8/-
*Post and Packing 3/-
TRANSISTORS

0C200, 0C203, OC204, ali at 2/- each.

ASY22, 2N753, BSY28, BSY65, 2G344A, 2G345A, 2G345B, 2G371A,
2G378A, all at 1/6 each.

Transistors similar to OC44, OC71 and OC72, all 1/- each.
Unmarked, untested transistors, 7/6 for 50.

LIGHT SENSITIVE TRANSISTORS (similar OCP 71), 2/ each.
30 watt transistors (ASZ17), 10/- each.

ORP 12 Cadmium sulphide light-sensitive resistors, 9/-.
RECTIFIERS

BY100, 800 p.i.v., 2/6 each, 24/- per doz., £7/10/— per 100, £50 per
1,000. BYZ13, 6-amp, 400 p.i.v., available on same terms.

MULLARD POLYESTER CAPACITORS
FAR BELOW COST PRICE!

0-001uF 400 volts ..M 0:15uF 160 volts .. .. 6d
0-0015wF 400 volts oM 0-22u.F 160 volts .. .. 6d
0-0018u.F 400 volts T | 0-27uF 160 volts .. .. 6d
0-0022.F 400 volts ad 0 1uF 125 volts .. AP V2
0-01uF 400 volts 3d

VERY SPECIAL VALUE! Small Silver-mica, Ceramic, Polystyrene
Condensers. Well assorted. Mixed types and values. 10/~ per 100.
PAPII(%I CONDENSERS, MIXED BAGS, 0-0001 to 0-5uF. 12/6
per b

RESISTORS! Give-away offer! Mixed types and values, } to § watt

6/6 per 100, 55/~ per 1,000. Individual resistors 3d each. Also % to

3 watt close tolerance, Mixed values. 7/6 100, 55/ 1,000.

}?glfl}E-lV(;’/OUND RESISTORS. 1 watt to 10 watts. Mixed bags only.
or 10/-.

RECORD PLAYER CARTRIDGES
ACOS
GP 67/2 Mono.

15/~ complete with needles.

GP 91/3 Stereo Compatible £1/-/- .
GP 93/l Stereo Ceramic £1/5/- v
GP 94/1 Stereo Ceramic £1/5/-

Small pick-up arms complete with cartridge and needle, 10/~ only.

UNREPEATABLE OFFER!
GIANT SELENIUM PHOTO-CELLS
PRODUCE UP TO 6ma, FROM
DAYLIGHT!
67mm. Diameter (29-2sq.cm.) 10/- each.
50mm. x 37mm. (16-5sq.cm.) 2 for 10/- each.*‘

TRANSISTORISED SIGNAL INJECTOR KIT R.F,/LF./A.F.

10/- onl
TRANSISTORISED SIGNAL TRACER KIT 10/- only Y
TRANSISTORISED REV. COUNTER KIT 10/-

VEROBOARD
24in X lin 0-15in matrix 1/6
33in X 24in 0-15in matrix 3/3

17in X 2%in 0-1Sin matrix 11/~
17in x 3%in 0-15in matrix 14/8

3%in x 3%in 0-15in matrix 3/11 3%in X 24in 0-lin matrix 4/2
Sin x 24in O-ISgn matrix 3/11 3%in X 3jin 0-1in matrix 4/9
Sin x 3%in 0-15in matrix 5/6 Sin x 24in O'lin matrix 4/7

Sin x 3%in 0'lin matrix 5/6

Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins 3/6—36.
MULTIMETERS. 20,000 chms per volt.
Ranges: a.c. 1,000V, 500V, 100V, S0V, 10V.

d.c. 250mA, 2-5mA, SOuA.

d.c. 2,500V, 500V, 250V, SOV, 25V, 5V.

Resistance: 8/60kQ and 0/6MQ.

Special price £4 only.

ELECTROLYTIC CONDENSERS

0-25uF 3 volt |4uF 4 volt | 10uF 25 volt |64uF 9 volt
1uF 6 volt [4uF 12 volt [20uF 6 volt [ 100uF 9 volt
1uF 20 volt [4uF 25 volt [25uF 6 volt [ 320nF 4 volt
1-25uF 16 volt | SuF 6 volt {25u.F 12 volt {320F 10 volt
2uF 3 volt |6uF 6 volt [25¢F 25 volt [400uF 64 volt
2uF 350 volt |8 F 3 volt [30uF 6 volt |All at 1/- each.
2-5uF 16 volt |8uF 12 volt | 30uF 10 volt 20 assorted
3uF 25 volt |8u.F 50 volt [SOuF 6 volt | (our selection)
3-2uF 64 volt | 10uF 6 volt [64uF 25 volt 10/-.

SMALL TRANSISTOR OUTPUT TRANSFORMERS 2/6 each.
SMALL TRANSISTOR DRIVER TRANSFORMERS 2/6 each.

Orders by post to: .

G. F. “ﬂrLFvsVARD' DRAYTON BASSETT, NEAR TAMWORTH,
ST d

Please include suitable amount to cover post and packing. Minimum

2/-. Stamped addressed envelope must accompany any enquiries.

For customers in Birmingham area goods may be obtained from

Rock Exchanges, 231 Alum Rock Road, Birmingham 8.

Trainfortomorrow'sworld

in Radio and Television
at The Pembridge College
of Electronics.

The next full time16 month College Diploma
Course whichgivesathorough fundamental
training for radio and television engineers,
starts on 16th April 1969.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

To: The Pembridge College of Electronics
(Dept. PW7), 3daHereford Road, London,W.2

Please send, without obligation, details of the
Fuli-time Course in Radio and Television.

NAME

| e Y

831
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.

extra. Semi-displayed setting

made payable to PRACTICAL WIRELESS and crossed
always be sent registered post. Advertisements, together with remittan

£5 2s. 0d. per single column inch. All cheques, postal orders, etc., to be
“Lloyds Bank Ltd.” Treasury notes should
ce, should be sent to the Advertise-

ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2,
for insertion in the next available issue.

METAL WORK

METAL WORK: All types cabinets. chassis,
racks etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.

BOOKS & PUBLICATIONS

AUDIO. America’s foremost journal. Year's
subscription 50/-. Specimen copy 4/6. All
American radio journals supplied—list fiee.
Willen (Dept. 40), 61a Broadway, London E.15.

SURPLUS HANDBOOKS

19 set Circuit and Notes = .. 6/6pjpéd.
1155 set Circuit and Notes 6/6 p/p 6d.
H.R.O. Technlcatl Instructions 5/6 p/p 6d.
38 set Technical Instructions 5/6 p/p 6d.
46 set Worklng Instructions 5/6 p/p 6d.
88 set Technical Instructions 7/-p/p 6d.
BC.221 Circuit and Notes 5/6 p/p 6d.
wWavemeter Class D Tech. Instr. 5/6 p/p 6d.
18 set Circult and Notes .. 5/6p/péd.
BC.1000 (31 set) Circult and Notes .. 5/6 p/p 6d.
CR.100/B.28 Circuit and Notes . 10/~ p/p 9d.
R.107 Circuit and Notes 7/-p/p 6d.
AR.88D Instruction Manual . 18/-p/p 6d.
62 set Circuit and Notes 6/6 p/p 6d.

Circult Diagram 5/- each post free, R.1116/A,
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134,
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.624, 22 set.

52 set Sender and Receiver circults 7/6 post free

Resistor colour code indlcator 2/6 p/p 6d.
S.A.E. with all enquiries please.
Postage rates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW. TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

This useful handbook gives detailed information
and circuits for British and American Government
Surplus Recelvers, Transmitters, and Test Equip-
ment etc., plus suggested modification details
and Improvements for the equipment. Also a
Surplus/commercial cross reference valve guide
and Government component codings and refer-
ences. Invaluable to Radio enthusiasts, Univer-
slties and Laboratories.

Available only from us al:

GUILTEX

24 Stansfield Chambers, Great George Street,
Leeds 1, Yorkshire.

at 30/- per volume, post paid. Extra postage for

Foreign Orders.

SITUATIONS VACANT

TESTERS AND TROUBLE-SHOOTERS
required by manufacturers of car radios. tape
recorders, record players, etc. Good rates of
pay. Apply to Elizabethan Electronics Ltd.,
Ref. PW2, Crow Lane, Romford, Essex.
Telephone: Romford 64101.

SITUATIONS VACANT

{coatinued)

SITUATIONS VACANT

(continued)

DESIGN DEVELOPMENT ENGINEER for
laboratory work in the design of audio ampli-
fiers, V.H.F. tuners and quality tape recorders.
Only persons holding a similar position need
apply. Salary according to experience. Apply
to Elizabethan Electronics Ltd., Ref. PWI,
Crow Lane, Romford, Essex. Telephone:
Romford 64101.

RADIO and tape recorder testers and trouble
shooters required. Canteel, excellent rates of
pay. 8.00 a.m. to 5.00 p.m. S5-day week.
Elizabethan Electronics Limited, Crow Lane,
Romford, Essex. Phone: Romford 64101.

ENGINEERS. A TECHNICAL CERTIFI-
CATE or qualification will bring you security
and much better pay. Elem. and adv. private
postal courses for C. Eng., A.M.LE.R.E,
A.M.S.E. (Mech. & Elec.), City & Guilds.
AM.IM.I, AILO.B. and G.C.E. Exams.
Diploma courses in all branches of Engineering
—Mech., Elec., Auto., Electronics, Radio,
Computers, Draughts., Building, etc. For full
details write for FREE 132 puge guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

TRAINEE RADIO
TECHNICIANS

A PROGRESSIVE CAREER IN THE
FIELD OF RADIO AND
ELECTRONICS

Applications are now invited for an intensive
training course of 3 years, leading to appoint-
ment as a fully quatified RADIO TECH-
NICIAN, with further prospects of progression
to the Telecommunication Technical Ofticer
Class.

Generous Pay and Conditions while under
training.

Candidates must be over 16 and under 21
years of age as at September 8th, 1969, on which
date training commences.

Minimum educational qualifications required
are passes at G.C.E. ‘O’ Level in English
Language, Mathematics and Physics (already
held or expected to be obtained in the Summer
1969). Equivalent passes in Scottish or Northern
Ireland Certificates and C.S.E. Grade 1 passes
are also acceptable.

Closing date for applications 31st March. 1969.
Interviews will be commenced about end of
April.

Apply for full details and application form to:

THE RECRUITMENT OFFICER (TRT/37).
GOVERNMENT COMMUNICATIONS
HEADQUARTERS, OAKLEY, PRIORS RD,
CHELTENHAM, GLOS, GL52 5AJ

wwWwW americanradiohistorv com

TV and Radio, AAM.LLE.R.E., City & Guilds,
R.T.E.B. Certs., etc. on ‘Satisfaction or Refund
of Fee’ terms. Thousands of passes. For full
details of exams and home training Courses
(including practical equipment) in all branches
of Radio, TV, Electronics, etc. write for 132-
page Handbook-—FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

TRAIN TODAY

FOR TOMORROW

Start training TODAY for one of the
many first-class posts open to tech-
nically qualified men in the Radio
and Electronics industry. ICS provide
specialized training courses in all
branches of Radio, Television and
Electronics—one of these courses will
help YOU to get a higher paid job.
Why not fill in the coupon below and
find out how?

Courses include :

RADIQ/TV ENG. & SERVICING
AUDIO FREQUENCY

CLOSED CIRCUIT TV
ELECTRONICS—many new courses
ELECTRONIC MAINTENANCE
INSTRUMENTATION AND
SERVOMECHANISMS
COMPUTERS

PRACTICAL RADIO {with kits)
o PROGRAMMED COURSE ON
ELECTRONIC FUNDAMENTALS

Guaranteed Coaching for :

e C. & G. Telecom. Techns’ Certs.

e C. & G. Electronic Servicing

e R.T.E.B. Radio/T.V. Servicing Cert.
e Radio Amateurs’ Examination

e P.M.G. Certs. in Radiotelegraphy
e General Certificate of Education

Start today—The ICS Way

INTERNATIONAL
| CORRESPONDENCE SCHOOLS |

Dept. 173. Parkgate Rd.. London, S.W.11.
Please send FREE book on |

sz .. B
| Address
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EDUCATIONAL

SERVICE SHEETS

BECOME “Technically qualified” in your
spare lime, guaranteed diploma and exam.
home-study courses in radio, TV servicing and
maintenance. T.T.E.B., City and Guilds, etc.:
highly informative 120-page Guide—free.
CHAMBERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

CITY & GUILDS (electrical, etc.) on “‘Satis-
faction or Refund of Fee” terms. Thousands of
passes. For details of modern courses in all
branches of electrical engineering, electronics,
radio, TV., automation, etc., send for 132-page
Handbook—FREE. B.ILET. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies dur-
ing 1969. Grants available. Day and Boarding
students. Stamp for prospectus. Wireless
College, Colwyn Bay.

MISCELLANEOUS

RHYTHM MODULES. Build your own
rhythm box—simply, cheaply. Realistic sound
guaranteed. S.A.E. for details. D.E.W. LTD.,
254 Ringwood Road, Ferndown, Dorset.

BUILD IT in a DEWBOX quality cabinet.
2in. x 24in. X any length. D.E.-W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A.E. for
leaflet. Write now—Right now.

[ ELECTRONIC MUSIC 7™

Then how about maeking yourself an electric
organ? Constructicnal data available—
full circuits. drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With 1ts variable
attack you can play Classics and Swing.

Write NOW for free leaflet and further
details to C. & S§., 20 Maude Street,
Darlington, Durham. Send 3d. stamp.

CONVERT ANY TV into an Oscilloscope.
Instructions $2. REDMOND, P.O. Box 38397,
Los Angeles, California 90038.

GEARED MOTORS

Rectifiers, Potentiometers

6d Stamp for Catalogue
F. HOLFORD & CO.

6 Imperial Square, Cheltenham

UFO DETECTOR CIRCUITS, data. 10s.
(refundable). Paraphysical Laboratory (UFQ
Observatory), Downton, Wiits.

ELECTRICAL

MOST BRILLIANT PERFORMANCE EVER
from 12 volt Car Battery

BRILLIANT HEAVY DUTY 240 volt
AMERICAN DYNAMOTOR with BIG 220

U R
VISION, ELECTRIC DRILLS, MAINS
LIGHTING and ALL UNIVERSAL AC/DC
MAINS EQUIPMENT. Marvellous for Fluo-
rescent lighting. Thousands of uses. Tremen-
dous purchase of this model makes fantast-
ically low price possible.
ONLY #£5.19.6 each plus 10/6 delivery. C.0.D.
with pleasure. MONEY BACK if not DELIGHTED
Please send s.a.e. for full illustrated details.
(Dept. PW) STANFORD ELECTRONICS
Rear Derby Road, North Promenade,
BLACKPOOL, Lancs,
Open 7 days a week

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
11 Maudland Bank, Preston, Lancs.

SERVICE SHEETS (1925-1969) for TELE-
VISIONS, RADIOS. TRANSISTORS, TAPE
RECORDERS, RECORD PLAYERS, etc.,
by return post, with free fault-finding guide.
Prices from 1/-. Over 8,000 models available.
Please send S.A.E. with all orders/enquiries.
HAMILTON RADIO, 54 London Road,
Bexhill, Sussex.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shepherds
Bush Rd., London W.6. SHE 8441,

WANTED

{continued)

WANTED: New valves, transistors etc.; state
prices. E.A.V. Factors, 202 Mansfield Road,
Nottingham.

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

WANTED: Popular Brand New Valves. R.H.S,
Stamford House, 538 Great Horton Road.
Bradford 7.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open. THOMAS BOWER, 5 South Street,
Oakenshaw, Bradford.

C. & A.
SUPPLIERS

SERVICE SHEETS

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

Only 5/- each, plus S.A.E.

(Uncrossed P.0.’s please, returned if
service sheets not available.)

71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets {strictly by return of post)
Please state make and model number

alternative.

Mail order only.

WANTED

DAMAGED AVO METERS, Models 7 & 8,
any quantity. Send for packing instructions.
HUGGETT'S LTD., 2/4 Pawsons Road,
West Croydon.

NEW VALVES WANTED. Popular TV
and Radio types. Best cash price by return.
DURHAM SUPPLIES, 367c¢c Kensington
Street, Bradford, 8, Yorkshire.

WANTED FOR CASH. Car radios, Transistor
radios. All surplus Radio. T.V. and electrical
equipment. Complete parcels bought. Write
details, M. ALEXANDER, 20 Pauline House,
Hanbury St.. London E.I.

WANTED NEW VALVES, televisions, radio-
grams, transistors, etc. STAN WILLETTS,
37 High Street, West Bromwich, Stafts. Tel.:
WES 0186.

WE BUY New Valves and Transistors, State
price. A.D.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

www americanradiohistorv com

FOR SALE

MINIFLUX HEADS
Special offer SKN4 }-track stereo record/play-
back head (list 8 gns.). Special offer 55/-.
Miniflux LF6-0 self oscillating half-track mono
erase head, list £3.10.0. Offered at 22/6. VLF4
}-track ferrite erase head, list £4.5.0. Offered
at 32/6. S.A.E. for full lists.

LEE ELECTRONICS
400 EDGWARE ROAD. PADdington 5521

HIGH GLOSS METALLIC Ygi #.
HAMMERED ENAMEL (RS
MAKES FANTASTIC el Y

MAKES FANTASTIC ety
DIFFERENCE TO PANELS Lk

say hundreds of enthusiastio users
‘Crackle’ pattern appears
like magic on wood and
metal, No \mdersuat. Al.dr
dries 15 min. to har
glossy finish . Heat, liquid OR SPRAY-ON
and acratch-proof. Bronze, Bllver, Green, Black, Lt.
and Dk. Blue. Send NOW for free llst, or 8/~ (+ 1/9
post and packing) for trial §pt. tin, colour samples and
instructions.

FINNIGAN SPECIALITY PAINTS, Dept. P.W.
STOCKSFIELD (Tel. 2280)., Northumberland.

TOP TRADE DISCOUNTS FOR
ALL
COMPONENTS
VALVES
TUBES
TRANSISTORS
Free Trade Catalogue
Engineers & Service Dealers Only
WILLOW VALE
THE SERVICE DEPT.
WHOLESALERS,
4 The Broadway, Hanwell,
London, W.7
01-567 5400/2971

YUKAN

SO PROFESSIONAL THE

SELF - SPRIN roav accosoc wav =
o 1404¢ sivdriing GREY HAMMER

Vi
BLACK WRINKLE
/VM{,/ OR' (CRACKLE)Fiiches

Yukan Aerosol spraykit contan 16 oxs. fine | Other Yokan Au
quality durable easy Instant spray. No stove baking | Drymg Aerosols.
required. Hammers available in grey, blue, gold, | 16ozs ot 1611
bronze. Modern Eggshell Black Wrinkle {Crackle) | <ors. pad

all at 15/ a1 our counter of 461, carriage pud. | include:

per push-button sellspray can, Also Duratie, heat | Zinc Chromote
and water reslstant Black Matt finish (12 oxs. self- | Cleor Locquer
spray cans only) 13/ carriage paid. Metallics: Grey.
SPECIAL OFFER: | can plus opvional trarsferable | Blve, Bronze
snap-on erigger handla (value 5/-) for 18/, arringe | ond Coid.
paid. Chowce of I3 seli-spray plain colours and pri-

mer (Motor car quality) also available. Please enclose cheque or
crossed P.O. for total amount direct to:

307a, EDGWARE ROAD, ;.
Depe: /2 YUKAN, {onoon, w2 4”51%

We supply many Government Departmanes. Municipal
Authorities. institutes and Leading Induseral
Orpantsations—We can supply you teo.

Open al day Saturday. Closed Thursday alterncons. J/

883
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FOR SALE

(continued)

£6,000 IN VOUCHERS GIVEN AWAY. See
free Catalogue for details. Tools, materials,
mechanical, electrical, thousands of interesting
items. WHISTON, Dept. VW, New Mills,
Stockport SK12 4HL.

THE IDEAL Panel Mounting Meter Move-
ment for any Sensitive Test Meter etc.

200 Micro Amp F.S.D. 4}in. x 4§in. In_clear
plastic case. Our special price only 39/6d.
P. & P. free. Limited number only. WALTON’S
WIRELESS STORES, 55A Worcester Street,
Wolverhampton, Staffs.

MADE

MORSE Ty !

FACT NOT FICTION. If you start RIGHT you will be
reading sinateur and commercial Morse within a month.
(Normal progress to be expected.)

Using selentifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help It, it's easy as learning
a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring, s.t.d. 01-660 2896
gend 8d. stamp for explanatory booklet to:

G3CHS/P, 45 GREEN LANE, PURLEY, SURREY

RECEIVERS & COMPONENTS

McMURDO Silver, 6 band, chassis and speaker.
Offers. SUFF, 48 East Street, Hereford.

WHAT OFFERS for 5-10 Amplifier (Gilson
transformers), F.M. Tuner and | valve tone
unit. all as book. F, H. REEVES, ¢/o Sun Inn,
St. Nicholas at Wade, Birchington.

COMPONENTS AT GIVE AWAY PRICES.
Digital Counters. Rev Counters, Thyristors,
Transistors, Valves, Tool Bags, Track Heads,
Recording Tape, Aerials, Intercoms, Micro-
phones, Micro Switches etc. 6d. stamp only to
DIAMOND MAIL ORDER PRODUCTS,
PROSPECT HOUSE, CANAL HEAD,
POCKLINGTON, YORK. NO4 2NW.

WE ARE BREAKING UP COMPUTERS

EX COMPUTER PRINTED CIRCUIT PANELS2" X
4” packed with semiconductors and top quallty,
resistors, capacitors, diodes etc. Our price: 10 boards
10/-. P. & P. 2/-, with a guaranteed minimum of 35
transistors.

Special Bargain Pack. 25 boards for £1. P. & P. 3/6,
with a guaranteed minimum of 85 transistors.

100 boards, 65/-. P.& P. 6/6, with a guaranteed minimum
of 350 transistors.

PANELS with 2 power transistors sim. to OC28 on
each board +4 components. 2 boards (4 X 0C28) 10/-.
P.&P. 2/

NPN GERMANIUM TO51 WATT POWER TRAN-
SISTORS on small heat sink, on 2” x 4” panel. 5 for
10/-, P. & P. 2/-.

POWER TRANSISTORS sim, to 2N174 ex-eqpt.,
4 for 10/-, P. & P. 2/-.

POWER TRANSISTORS sim. to 2N174 ON Finned
Heat Sink (10D) 4 for £1, P. & P. 3/-.

LONG ARM TOGGLE SWITCHES ex eqapt. SPST
13/6 doz., DPDT 22/6 doz., DPST 17/- doz. P. & P.
all types 2/- doz.

ORGAN BUILDERS speclal 500 TO18 transistors on
panels £4, P. & P, 6/-.

OVERLOAD CUT OUTS. Panel mounting in the
folfowlng values . . . 5/- each.3, 14, 2,3, 4, 5,7, 8 amp.
P.&P.1/6.

MINIATURE GLASS NEONS, 12/6 doz. P. & P. 1/6.
NEW MIXED DISC CERAMICS, 150 for 10/-,
P.&P.2/-.

LARGE CAPACITY ELECTROLYTICS

4%in., 2in. diam. Screw terminals.

All at 6/- each 4 1/8 each P. & P.

4,000mF 72V d.c. wkg.
10,000mF 25V d.c. wko.
6,300mF T2V d.c. wkg.
1,500mF 150V d.c. wkg.
16,000mF 25V d.c. wkg.
25,000mF 12V d.c. wkg.

Send 1/- stamps for list.

KEYTRONICS, 52 Earls Court Road
London, W.8. Mail order only

RECEIVERS & COMPONENTS

{continued)

ELECTROVALUE

PROMPT DELIVERY @

RAPID MAIL-
ORDER SERVICE

VERY LARGE STOCKS

EVERYTHING BRAND NEW AND TO SPECIFICATION

% Unbeatable Value in
SEMICONDUCTORS

30W BAILEY AMPLIFIER

MJ481 and MF49]1 natched pair output, 58/-; 40361
and 40362 matched pair driver, 80/3; 40361 12/6;
10362 168/9; BC125 12/-; BC125 12/-: BC107 2/9;
BC109 /9. Main amp. PC board 12/6 each but FREE
with each complete transistor set.

Total for one channel £7.8.0 list with 10% dlscount;
only £6.13.3. Total for two channels £14.16.0 list.
with 15% discount only £12.11.8. Complete power
supply kit £4.5.0 list. Circuit reprints 1/- each.

G.E. BN2928 PLASTIC RANGE

Price reductions

Red spot 558 to 110 2/3; Orange spot 90 to 180
2{3; Yellow spot = 150 to 300 2/6; Green spot = 235
to 470 2/9.

All the above brand new stock.

TEXAS SILECT RANGE
30V 800mA npn:

2N 3704 80 to 330 3/9
2N3705 = 45to 165 3/b
25V 200mA pnp:

2N3702 = 60 to 300 3/6
2N3703 = 30 to 130 3/3
small signal npn.

PRICES REDUCED
BC108 20V
125 to 900 2/6
BC109 20V
125 to 900 2/9
BCI67 sertes  (180mW
300MHz {T, TO92):

BC187 45V
2N3707 low noise 4/- -
2N3711 180 to 680 3/11 BC148 20V
small signal prp: = 123 to 800 2/-

2N4058 low noise 4/9 BC169 20V
180 tn 660 4/3 240 to 900 2/3
serles  300mW BC109 and BC168 are

g low noise,

BC167, BC188 aud BC169

125 to 500 2/8 are plastic.
Betavaluesfor abovelmmediately quoted aftertype Nos.

125 to 500 2/3

BCI107 45V

PETs — Prices reduced
MPF105 25V max., gm 2 to 6mA/V, low noise 7/6;
2N3819 25V max., gm = 2 to BmA/V, low nolse 8/-.

MINI TRANSISTORS— Prices reduced

9N4285 pnp HFE 35 to 150 at 10mA iT 7MHz min.,
Veb 35V max. 2N4286 rpn 30V hFE over100at 101LA
to lmA {T 280MEiz typ. 2N4289 prnp 60V hFE over
100 at 100pA to ImA T 170MH:z typ. 2N4201
pup 40V hFE over 100 at 100mA, 2N3794 npn 10V
hFE over 100 at 100mA, complementary driver/out-
put 2N4 292npn 30V UHF N.F. 6dB max at 100MHz.
T 570MHz typ. B3041 Power td4-3W at 100°C base
temp. 35V, h'E over 100 at 0-5A. Insulated TO66
size mounting surface..

Prices: 2N4285 to 2N4292 and 2N3794 2/11; B5041

1,000V 1-5A GENERAL PURPOSE RECTIFIER type
1N5054 3/6 only.

1,000 0-75A minlatore rectifier type T81 1/9; 400V
type T84 2/3.

ZENER DIODES 3V to 27V 5% $00mW ali preferred
voltages, 4/6 each.

NEW TRANBISTOR BARGAINS
2N698 5/8 2N17i1 7/4 2N4060 4/3 BCl48 3/6
2IN697 6/- 2N2147 16/9 40250 15/- BCI49 4/3
2N708 3/8 2N2369A 40408 16/3 BD123 24/3
2N1132 13/ 6/9 40408 14/8 BF194 7/-
/- 2N2646 9/8 ACi26 6/6 BFX29 12/3
2N2924 5/- AC128 8/~ BFX84 75
9N2925 5/8 ACl76 11/- BFX85
2N3053 5/8 ACV17 8/- BFX88
2N3054 16/6 AD181 7/- BFY3l
2N3055 16/8 AD162 7/- B8X20 4/6
2N33914 AF114 7/~ NKT403
9 5/8 AFI2¢4 72/8 14/10
2N1613 2N3706 3/3 BCl47 4/3

All power types supplied with FREE Mica Washers.

% RESISTORS

METAL OXIDE type TR5 0-5W 29, tolerance. Very
low noise, low temperature coefficient, low drift.
A Professional resistor. All E24 preferred values 100
to 1M Q. Price: 1 to 11 10d; 12 to 25 8d; 25 up 8d.
CARBON FILM high stab low nolse.

1 WI10% 1Q to3:30 and § W59% 390 to 1M 1/10
doz., 14/6 100.

W 109 4-7Q to 10M Q, 1/9 doz., 13/6 100.

W 59, 4-70 to 10MQ 2/2 doz., 17/- 100.

1W 10% $-7Q to 10M @, 3/3 doz., 25/10 100.

1/6 less per 100 if ordered in cumplete 100 of one
ohmic value.

Please state resislance values required.

Carbon Skeleton pre-sets: 1000, 2500, 500Q, 1kQ,
2k 0 ,2-5k Q, bk 2, 10k 12, 20k 0, 25k 12,30k 0. 100k Q,
200k 0, 250k 0, 5300k0. IMQ, 2M 0, 2-5MQ, 53MQ.
10M Q. Vertical or horizontal mounting.

Bmall high quality, 1/- each; Sub-min, type 11d each.

% PEAK SOUND
PRODUCTS

Peak Sound PA.12-5 Power Amplifier bus 4 maximum
distortion level of only 0-1%, at 11:5W, into 150,
in kit form £3.19.8, plus 12/ for ready prepared heat
sink and mounting board. Power supply P8.45 Kit
£4.10.0.

Pre-amp kit 27/- plus controls mono: 8/3; atereo 20/-,
Active tope filter kit 19/- plus cobtrole: mono 5/-;
stereo 18/-. No discounts allawabie on baslc kits only.

% ELECTROLYTICS

SUB-MIN.

(426 range (WF/V): 0-64/84. 1/40. 1-6/25, 2-5/16,
2-5/64,4/10,4/40,5:64,6-4/6-4,6-4/25, 8/4, 10/2:5.10/16,
10/64, 12-5/25, 16110. 16/40, 20/16, 20/64, 25/6-4,
25/25, 32/4, 32/10, 32/40 4, 40/2'5. 40/16, 50/6-4,
50/25. 50/40, 64/4, 64/10, 8 5, 80/14, 80/25, 100/6-4,
125/4. 125/10, 125/16, 16012-5, 200/6-4, 200/10, 250/4,
320/2-5, 320/R-4, 400/4, 500/2:5. **Price reduction 1/3
each.

MINIATURE (LE/V):

5/10. 10/10, 25/10, 50/10, 9d each, 25/25.
50/25, 100/10, 200,10, 1/- each; 50/50, 100/25, 1/8;
100/50, 25/28, 2/-.

LARGE ELECTROLYTICS (wF/V):
1000/50 7/-: 2000/50 9/3; 5000/50 17/8; 5000/25 10/3:
2500/64 15/-. Vertical clipe for abave types 8d each.

% CAPACITORS

Ceramic disc 20% 500V: 1,000pF, 2,000pF, 5,000pF.
50V: 0-0lpF, 0:02uF, 0-05uF. Mylar film 10%.
100V J . 2,000pF, 5,000pF, 0-01uF,
0-02pLF, 0:05yF. Polystyrene 5% 160V: 22pF pre-
ferred values to 820pF. ALL at 5d each. Polyester
250V 209 :0-01,0-015, 0-022,0-033,0-047,0-068LF 7d
each. O-1yF 8d. 250V 109%: 0-15, 0-22 8d; 0-33
1/2;0-47 1/6; 1LF 2/3; 2-210F 4/-.

% POTENTIOMETERS

Prices reduced

Shortspindle 1000 to 10M Q lin. 5K 0 to3M © log.,std.
values. Only 2/- each,

Long spindie 4-7k 0., 10k ©. 22k Q, 47k Q, 100k Q, 270
KQ, 470K Q. 1MQ, 2-2MQ, lin.or log. Only 2/8 each.
Long spindle dual stereo: 10k, 22k Q, 47k Q. 100k Q,
220k  lin. or log. Ouly 8/6 each.

ALL GOODS BRAND NEW—NO SURPLUS

1969 CATALOGUE now ready. full of most up to date infromation essential to every serious user.

8end 1/6 for yvour copy.
COMPONENT DISCOUNTS

109, on total urder over £3.0.0, 5% on tota) urder over £10.0.0. unless atated otherwise.

POSTAGE AND PACKING on orders up to

add 1/-; over, poat free in U.K.

OVERSEAS ORDERS WELCOMED. Carriage charged at cost.

ELECTROVALUE oot pws

32A ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Telephone : EGHAM 5533 (STD 0784-3)
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RECEIVERS & COMPONENTS

{continued)

SUB-MINIATURE ELECTROLYTICS, 15 NEw RANGE BBG 2 AERIALS H -A- C- SHORre Ve

; : i KITS
Vit st RSO TN | | it 0 | R c
2 T € Loft Mounting Arrays, 7 elemen -
127 Chesterfield Road, Sheffield 8. 1} eler{len%m%l-wl'%“ el’e“rrtl’ nt‘ n5[{2/6- o 3 WORLD-WIDE RECEPTION
< elemen - a unti wi |
COMPLETE RANGE of Amateur, Aircraft Cranked Arm, 7 element. 80/-. 11 element.
2 o 67/-. 14 element, 75/-, 18 element. 82/6.

Communications receivers. Chassis, panels, Mast Mounting with 2in. clambp. 7 element,
meters, cabinets, microphones, etc. Stephens- 42/8. 11 element. 55/-, 14 element. 82/-. 18
James Ltd., 70 Priory Road, Liverpool 4. %lemerlxt.i ,07/- 1Cmm;w 2.’[\golulnllmg At: rgg'ls,

- -’ omplete. elemen elemen -
Tel. 051-263-7829. 14 elergiant 8{ 18. é8 ele’mfézlxlte 9e5[- Cortmilete

N . {3 Ver |

1.50 NEW ASSORTED Capacitors, Resistors, isgs;nCa{)ll?'s fllacylémlslvﬁ F. Prgalllr?ll)s frgl"l‘;
Sx}vered Mica, Ceramic, etc. Carbon, Hystab, %5/-. State clearly channel number required
Vitreous, }-20 watt, 12/6 Post Fre&. WHITSAI(\;I on all orders.
ELECTRICAL, 33 Drayton reen Road,
West Ealing, W.13. BBC ITV AERIALS

BBC (Band 1). Tele-
scopic Inft, 25/- ,External
S/D. 30, ’ £2.15.0.

-, ¥ g

TV dana 5. 38 ! { &fa
ment loft array. 30/-. 5

element, 40/-. 7 element

50/-. Wall mounting. 3 ele- . # o A
ment. 47/8. 5 element. -
52/8. Combined BBC/
ITV. Loft 1+3, 40/-; 1+5. 3 Famous for over 30 years for 8hort-Wave Equip-
PLEASE M ENTION 50/-; 1+7. 60/-; Wall fl ment of quality, 'H.A.C."” were the original
mounting 1+3, 57/8; 1+5. @ suppliers of Short-Wave Recziver Kits for the
7/8: Chimney 1+3, 67/8; @ smateur constructor. Over 10,000 satisfled
1+5 ‘:5 £ hnical Colleges, Hos-
VHFE transistor pre- pitals, Public 8chools, R A.F., Army, Hams, etc.
amps. 75/-.
PRACTI cAL WI RELESS COMBINED RBCH ITV BBC2 ] IMPROVED 1869 RANGE
AERIALS 1+3+9, 70/~ 1+5+9. 80/-. One-vaive model “DX", complete kit—price 56/8
1+5 +1q4 90/-1 11+’£ +t14 10|0/-1Lofn mounting (Postage and packing 3/6).
only pecial leaflet available - Customer writes:—"Deflnitely the best one-valve
F.M. (Band ?2). Loft $/D. 15/-, ““H’". 32/6. 8.W. Kit available at any price. America and
3 'element, 55/-. Externgl unifs available. Australia received clearly at good volume.' This
WHEN REPLYING TO Guiel boxer a7 - Diniercr U asover Boss: wlics S, Seie ki W :
y Of=. 3 o full instruc-
1816 WO of C.OD. P. & P. 5/ Send 6. drilled chassis, vaive accessories and fu TUC

g B tions. Ready to assemble, and of course, as all our
stamps for illustrated lists. products— fully guaranteed. Full range of other
Callers welcomed - open all day Saturday 8.W. kits still available, including the famous

model K" (recommended by rnqio clubs). All
ADVERTISEMENTS K.V.A. ELECTRONICS (Dept. P.W,)

orders despatched by return. (Mail order only.)

Bend now for a descriptive catalogue, order form.
27 Central Parade, New Addington . .

Surrey {CRO-0JB) H.A.C.”” SHORT-WAVE PRODUCTS

LODGE HiLL 2266 29 Old Bond Street, London W.1

e YOUR CAREER in
| RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man

3 o in every field of Electronics today—both in the U.K. and
fantastic Batgain Offer id.

throughout the world. We offer the finest home study

. . training for all subjects in radio, television, etc., especially

KUBA “IMPERIAL 666" STEREOPHONIC for the CITY & GUILDS EXAMS (Technicians’ Certifi-

IEREOPHOMC ‘é‘;ﬁ‘;ﬂ HlmFlL RIK\‘?_IDGEAM CI;ASSH caiplete cates); the Grad. Brit. LLE.R. Exam.; the RADIO

~ROYAL” RADIOGRAN R wih (oo 100 » fin speakers and e biest | | AMATEUR'S LICENCE; P.M.G, Certificates: _the

This radiogram OB T atobe radiogram at half nirmal price. 4 Waveband R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
unmﬂglit:k“\thly"“em_ twa 1001 AM/F'M chassia with the very latest printed cir- isi
loudsp!

speakers. two 4in. Cone Tweete!

and latest BER UA70 Mono/Stert

s TS el O vision; Transistors; Radar; Computers; Servo-mech-
output. Provision for stereo decoder. Only

anisms; Mathematics and Practical Transistor Radio course
omplete qud I

e ger—8 oOm! 49" Gns.plus P. & P. 17/6. EASILY FITTED, with equipment. We have OVER 20 YEARS’ experience

ff;mmreophomu radiogram / @ TECHNICAL, KNOWLEDGE NECESS- in teaching radio subjects and an unbroken record of
halt pormal price. L MY ML qayatiahle £17.6:6 deposlirpluai2d exam. successes. We are the only privately run British

o AM/FM— monthly payments /2 (botal 1.1, £60.14.6)

;e;v:v:r:)na;:;l g watt “’“f{“e‘:\" Send £18.4.0 today home study College specialising in electronics subjects only.

output per o gg‘g""y Ton EASY Fullest details will be glady sent without any obligation.

e L NO 1 'rrx"g]‘f b a

KNOWLFDGE REQUIRED: 4 — e

onLy £79.1 9.6.

‘.l > -a
. = 3

n.P. terms nvan‘zabl‘em‘ o 3 :. ’ q‘{

l)epm:llL ‘?Ymems of 55/7 AT

mouthl\{;‘) 3.7.2). Bendd

gﬁ;nlll) 8 todav or writt 8N

NAME
o free leatet.

To: British National Radio School, Reading, Berks.

Block
| ADDRESS .. 5 o ) 3
CALLERS WELCOME s
25 N Y ) N S DS S e e i T O O . Piease
PLEASE LMD ML FREL DELALLS Ur Y0 18 BAN ' o ' 3/60
Name Tomho = ! l
Address. . ........... ... .... oo l x
, wo g sos e || BRITISH -~ NATIONAL - RADID  SCHOOL
b Dept. P169. LONDON, N.
LEWIS TELEPHONL 01-888 3733/9686
et T i peeee comn ol
885
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BRADFORD.

CHESTERFIELD. J.

ASHFORD Middx. Echelford Communications
BATH. Ryland Hunteley
BIRKENHEAD. B.8. Radio & Electrical 8tores
BIRMINGHAM. Amateur Electronics

Chas

BOURNEMOUTH. Forresters Natlon Radio Bupplies
Radio Ham 8hack

BRIGHTON. Arthur Ballis

BURNLEY. Trafaigar Supplies

CARDIFF. Wesak Radio

CHELMSFORD. Radio Service

CHELTENHAM. 8pa Radlo

COVENTRY. Bwanco Products Ltd.
CROYDON. Huggetts

DONCASTER. B. Page
EDINBURGH. F. Brow & Co.
EXETER. Electrosure Ltd.
FOLKSTONE. John Guilding
GILLINGHAM Kent. B.J. Kayes
GLASGOW. R.M.E. Burplus Supplies
GOODMAYES. Unique Radio Ltd.
HALIFAX. Albert Hind Ltd.

All direct from:

PARTRIDGE APOLOGISE TO DEALER

FOR delivery delays due to heavy demand
. We are doing our best

SEE YOUR JO YS TICI( V.F.A. STOCKIST

All branches of R.S.C. Hi-Fi Centre Ltd.

HARTLEPOOLS. The 8pecialist Radio 8hop
HERNE BAY. Purdys
HUDDERSFIELD. Radio Craft Ltd.
HULL. Short Wave
ILFORD. Radio Development Ltd.
LEEDS. George Blakey
Henry Electric Ltd.
LEICESTER. 8. May Ltd.
LIVERPOL. Stephens-James Ltd.
LONDON. Alired Linhoff Ltd.
112-116 New Oxford 8treet. W.1.
City Radio, 37 Bond Street, Ealing, W.5
Daystrom, 283 Tottenham Court Road,

. H. Young

A. Tweedy Ltd.
w.1.

Harversons, 170 High 8treet, Merton,
B.W.19.

Newbury Ramo Ltd., 272 Romford Road.
Forest Gite, E.

R.T. &I Electrcnlca Ltd.,
E.

1.
G. W. Bmith, 3-34 Lisle Street, W.C.2.
LOUGHBOROUGH. Taurus Electrical Supplies
LUTON. Coventry Radio Ltd

Ashville Road,

AND CUSTOMER

All branches of Lasky’s Radio

NEWARK. George Francis Electronic Supplies
NEWCASTLE UNDER LYNE. Sidney T. Chadwick
NEWCASTLE UPON TYNE. Richley & Freeman Ltd.
NEWPORT Mon. K. F. Paul Ltd.

NORWICH. Radiomatics

NOTTINGHAM. Petes Electronics Ltd.
OLDHAM. The Electronic Centre

PLYMOUTH. Radioparta

PURLEY. G3HSC, 45 Green Lane

READING. M.J. Milne & Sons Ltd.

ROMFORD. Newbury Radio Ltd.
SCARBOROUGH. Derwent Radio
SOUTHAMPTON. Frank Victor

SOUTH SHIELDS. J. R. Gough Electronics

8T. HELENS. Harold 8tatt Ltd.
SUNDEELAND. The Red Radio 8hop
SWANSEA. W.J. Holt

WESTCLIFF ON SEA. Radic Constructors Co.
WORCESTER, Jack Porter Ltd.
WOLVERHAMPTON. Lings Radio & Electronics
WORTHING. G.W. M. Radio Ltd.

PARTRIDGE ELECTRONICS LTD. (PWC)

PROSPECT ROAD,
BROADSTAIRS, KENT

Phone: 0843-62535 (C.0.D. Orders)

‘\‘W A LA e "ﬂ’/
Y 1RANGE OF SOLID STATE | | \V ALVES SAMEDAY SERVICE
= ! TESTED! GUARANTEED!
B 3A.C. MAINS AMPLIFIERS mew: T :
k/ SETS 1Bs 185 174 384, 3V4, DAF91, DF91, DK91, DL92, DL84.
(st o ot 2 Employing only Set of 4 for 17/6. DAF96, DF98, DK96, DL96, 4 for 28/-.
i 0Z4 _ 4/8 |12K8GT 7/- | DK96 7/- | EL41  8/6 | PCL86 8/6 | UCCB4 7/9
high grade components and transistors. Oar 5o |19BG6G1/6 | DL36 5/ | ELsi  4/3 | PENA412/8 | UCCBS 6/6
Jsa1 7/3 20F2 13/6 | DL92 2;3 gigg g;— ;%I;‘ggglg;— gg}]‘ﬂ; g;g
T INSGT 7/9 |20L1 16/9 | DL94 i 20012/~
LT55 6 WA 1R 5/6 [20P3 11/ |DL96 7/- | EM80 5/9 | PL36  8/6 UCHBI 8/6
AMPL”:'ER 185 4/3 |20P4 18/6 |DY8s 5/9 |EM81 6/9 | PL81  7/3 7-
1T4 §/9 25U4GT11/8 | DY87 g;s Exg_«ll g;a §L8§ g;g Uc}ffs 11;&
I 384 19|3001  6/9 | EABC806/8 | EN 8 | PL8
A HIGH FIDELITY UNIT PROVID 3v4 3/9 [30C15 13/- | EAFa2 8/3|EY51 7/ |PL84 6/3| UF80 /-
ING EXCELLENT RESULTS AT 5UsG  4/6 [30C18 9/ |EBS1 2/3 |EYS6 6/3 | PL500 12/ | UF83  6/9
MODEST OUTPUT LEVELS, 5Y3GT 5/9 |30F5 13/6{ EBC33 7/8 gmo ;;e }gi.sgg ig;s gf:‘f 8/:
v = . 4G 7/6 |30FL1 12/6 | EBC41 8/3 | EZ4l 8| PL3 - /
Sensitivity 5 mv (max). Gra0k2 15/6 |30FL1214/6 | EBFS0 &2 |Ezso  a/s | PY802 1d/6 | ULs4 20/
Reco_mme‘nded 9 gns Frequency Response 30-20,000 cps—2dB AL5 2/8 |30FL1410/6 | EBF89 6/3 | EZ81  4/9 | PM84  7/9 | UL84 6/6
Retail price Harmonic Distortion 0-5% at 1,000 cps 6AM6 3/6 [30L1  6/- | KCCBL 3/9 |Gz32 8/9 | PX25 10/8 | UMs4 7/8
Size 93 X 2] x 5%in. Output for 3-8-15 ohm Ioudspeakers 8AQ5  4/9[30L15 14/~ | ECCS2 4/8|KTel 8/ | PY32 10/-; UV4l 7/
Controls (5) Volume, Bass, Input Sockets for “‘Mike,’ Gram and gﬁ%}% yg gg%{’ }g;: E%ﬁ g;s ,‘}E?ﬁo&gfj ggg:} 125 gggg g‘g
Treble, Mains Switch, Input Radio Tuner/Tape Recorder. 61A6  4/6 [30P12 11/8 | ECCB5 5/- (N78 14/¢ | PY82 5/ | VP132121/-
Selector Switch. 6BE6  4/8 30?19 12/- | ECC80412/6 | PABCSO 7/ | PY83  5/8 | 277 3/8
%ns 1:7;//— 30P 312/3 Egggo g% PCss  9/8 ;’ggo g;g Transistors
AW6 13/ |30PL1314/6 2 PCs8 9/ ACL07  3/6
LT66 12 WATT gus © 9l9 | a0PLLy 131—{!:31135 S | peas gfa PYS0L 6/9| ACI7 2
5. /- | ECH42 Y Ce7 {8 19 8/6 | AD140 7/8
STEREO AMPLIFIER aFis o |sswi  4/6 | ECHSL 59| PCo00 813 | K20 18l | AFios 18
s ! K ]
A TWIN CHANNEL VERSION OF D '3/8 [soss 13s | BCLsg o/b | Looss ara | Uap 13/ | AFUle 3/
THE LT55 PROVIDING UP TO 6K8G  4/3 A731 ECL82 6/9 | PCC88 9/9 | U26  12/— | AF117 3/3
e s M ICEL DIDEL[TY loBT- O 8l [ochus 11 | BoLas 813 | rociss ofo | Uso  13/o | AFizs 3/a
v “H36 10/~ 6 PCCI8Y 4 AF125 3/8
PUT ON EACH CHANNEL. 6V6GT 6/8|CL33 18/6 | KIS 3/9| 'CFB0 8/8| U52  4/6 | AF126 7/-
Switched Input Facilities Recommended 16 s 6X4 3/6(Cv3l  6/9| EF41  8/8| PCF82 6/-| U78 8/8 | AF127 3/8
socker 1) Fape or ervsl 2 Reiaforie 16 GRS | | ojpor g iuacs 2 b i ron, 0| U0 20 05
2 | 44
{2) Radio Tuner {3) Ceramic PU Size 12 x 3% x 6in. 787 7~ |DAFg8 6/ | EF86  6/3 | PCF801 7/- 18/- | 0C45 /3
Microphone. 7C6  6/9 [DF33 7/9 |EF89  5/3 PCFsoz 8/6 UABC806/3 0oCcil  2/6
Controls (8) Volume, Bass, Treble, Balance, Mains Switch, Input Selector 7Y4  8/6|DFU1  2/8 | EF9l 3/ | PCFB05 9/ | UAF42 8/6| O0C72  2/6
Switch. Stereo/Mono Switch. 10F1 15/)- |DF9s  6/- | EF94 4/ Pusoﬁuls UB4L  6/6| OC7T6  2/8
10P13 15/6 |DH77 4/~ | EF183 6/ | PCF80810/6 | UBC41 7/8| OC81  2/3
Facia Plate Rigid Perspex with black/siiver background and matching 12AT7 3/9|DH81 10/9 | EF134 5/9 | PCLs2 7/~ | UBC81 7/-| OC8ID 2/3
black edged knobs with spun silver centres. 12AU6 4/9 [DK32 7/8 | EH90 /6 | PCL83 9/ | UBFS80 8/- | OC82  2/8
12AU7 4/9 |DK4l 56 | EL33 8/9 | PCL8s+ 7/8 | UBF89 6/9 | OC82D 2/6
If required an atirac-| pjease send a stamped addressed envelope for full details of 12AX7 4/9|DKv2  9/3|EL34 9/6| PCL85 8/3]| UCo2  5/-| OCI70 2/8
tive wood cabinet with N
e e} above units, ajso TUNER|AMPLIFIERS STEREO and MONO R E AD E R s R ADI O
finish can be suppliedl Ay AILABLE FROM YOUR LOCAL HI.FI DEALE
for ang model. (), BLiE 5 85 TORQUAY GARDENS, REDBRIDGE, I1LFORD,
pices/lgom) Wholesale and Retail enquiries (o: ESSEX. Tel. 01-550 7441
Postage 1 valve 9d.extra. On 2 valv OT tage 8d. pe
LlN EAR PRODUCTS LTD, Elecuon Works, ArmleV' Leeds valv:extrgnAny Parc‘el Iemured :gsl;mt Igi:;:; l:Tp:nm%eﬁd eft:a
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DUXFORD ELECTRONICS v,
97/97a MILL ROAD, CAMBRIDGE
Tel: 0223-63687
(Visit us—at our new Mail Order, Wholesale and Retail Premises)
MINIMUM ORDER VALUE 5/-

C.W.C. Post and Packing 1/-

10% over £2

15% over £5

CERAMIC DISC CAPACITORS (Hunts.). S00V+20%: 100, 220,
330pF. —20%. +80%; 470, 680, 1,000pF. 5d each.

ELECTROLYTIC CAPACITORS (Mullard). —10% to +509%,.
Subminiature (all values in ul8=)
4 ja ho A

DISCOUNT

Y 32 64 125 250 400
6-4V 64 25 50 100 200 320
10V 4 16 32 64 125 200
16V 25 10 20 40 80 125
25V 16 6-4 125 25 50 80
40V 1 4 16 32 50
64V . 0-64 ) 5 10 20 32
Price e i .. 1/6 1/3 1/2 1/- i1 1/2
Small (all values in pF)
4v i : = 800 1,250 2,000 3.200
6-4V 640 1,000 1,600 2,500
10V 400 640 1,000 1,600
16V 250 400 640 1.000
25V 160 250 400 640
40V 100 160 250 400
64V 64 100 160 250

Price .. .. .. 1/6
POLYESTER CAPACITORS (Mullard)
Tubular, 109%;. 160V: 0-01, 0-015, 0-022uF, 7d. 0:033. 0-047.F, 8d. 0-068,
0-1pF, l-?dZ %'lSp.F. 11d. 0-22pF, 1/-. 0-33uF. 1/3. 0-47uF. 1/6. 0-68uF,
2/3. 1uF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300. 4,700pF, 6d. 6,800pF, 0-01,0-015. 0-022uF,
7d. 0-033uF, 84. 0-047uF, 9d. 0-068. 0-1pF, 11d. 0-15uF, 1/2. 0-22uF,
1/6. 0-33uF, 2/3. 0-47uF, 2/8.

Modular, metallised, P.C. mounting, 20%, 250V: 0-01. 0-015, 0-022uF, 7d.
0:033, 0:047uF, 8d. 0068, 0-1uF, 9d. 0-15uF, 11d. 0-22uF. 1/-. 0-33uF.
1/5. 0-47uF, 1/8. 0-68uF. 2/3. IuF, 2/9.

POLYSTYRENE CAPACITORS: 5%. 160V (unencapsulated): 10, 12.
15. 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820pF, 5d. 1,000, 1,500, 2,200pF, 6d. 3.300. 4,700, 5,600pF,
7d. 6,800, 8,206, 10.000pF. 8d. 15,000. 22.000pF, 9d.

1 %. 100V (encapsulated): 100, 120, 150, 180, 220, 270, 330, 390. 470. 500.
560, 680, 820pF, 1/-. 1,000, 1,200, 1,500, 1.800, 2,200, 2,700, 3,300. 3.900pF,
1/3. 4,700, 5000, 5,600, 6.800. 8,200, 10,000. 12,000. 15000pF. 1/6.
18,000, 22,000, 27,000, 33,000, 39,000pF, 1/9. 0-047, 5,000, 0-056uF. 2/-.
0-068, 0-082, 0-1uF, 2/3. 0-12uF. 2/9. 0-15, 0-18uF, 3/-. 0-22uF, 4/-. 0-27.
0-33uF, 5/-. 0-39uF, 5/9. 0-47. 0-5uF, 6/3.

JACK PLUGS (Screened): Heavily chromed, }in Standard: 2/9 each.
Side-entry: 3/3 each.

Standard (Unscreened): 2/3 each.

JACK SOCKETS (}in Plug): With chrome insert. 2/9 each. Available
with: Break/Break, Make/Break. Break/Make, Make/Make contacts.
POTENTIOMETERS (Carbon): Long life, low noise, W at 70°C.
+20% = IM. +30% < }M. Body dia.. Jin. Spindle. lin Yin. 2/3
each. Linear: 100, 250, 500 ohms. etc.. per decade to 10M. Logarithmic:
5k, 10k, 25k, ctc., per decade to SM.

SKELETON PRE-SET POTENTIOMETERS (Carbon): Linear: 100.
250, S00 ohms, etc., per decade to SM.

Miniature: 0-3W at 70°C. +20% <3iM, +30% > IM. Horizontal
(0:7in x 0-4in P.C.M.) or Vertical (0-4in x 0-2in P.C.M.) mounting, 1/-
each.

Submin. 0-1W at 70°C. +20% = IM, +30% > IM. Horizontal (0-4in x
0-2in P.C.M.) or Vertica! (0-2in x 0-fin P.C.M.) mounting. 10d each.
RESISTORS (Carbon film). very low noise. Range: 5%, 4-7€2 to IMQ
(E24 Series): 10%. 10£2 to 10MQ (E12 Series).

W (10%), 13d (over 99, 13d). 100 off per value 12/—. }W (5%). 2d (over
99, 13d), 100 oft per value 13/9. W (10%). 2d (over 99. 1id), 100 off per
value 13/9. $W (5%), 21d (over 99, 2d). 100 off per value 15/6.
SEMICONDUCTORS: OAS5, OA81. 1/9. OC44. OC45. OC71, OC81.
OC81D, OC82D, 2/-. OC70. OC72, 2/3. ACI107, OC75. OCI70, OCI171.
2/6. AF115, AFI116, AF117, ACY19. ACY2l, 3/3. OC140. 4/3. OC200.
5/—. OC139, 5/3. OC25, 7/-. OC35. 8/-. OC23, OC28, 8/3.

SILICON RECTIFIERS: (0-5A). 170 P.I.V.. 2/9. 400 P.I.V., 3/-. 800
P.I.V., 3/3. 1250 P.1.V., 3/9. 1500 P.I.V. 4/— (0-75A); 200 P.1.V.. 1/6. 400
P.1.V, 2/— 800 P.1.V. 3/3.(6A);200 P.1.V., 3/~. 400 P.1.V.. 4/—. 600 P.1.V..
5/—-. 800 P.I.V., 6/

THYRISTORS (5A): 100 P.1.V., 8/—. 200 P.L.V.. 10/-. 400 P.1.V., 15/-.
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push
Buttons: Push-on or Push-off 5/-. Toggle Switches: SP/ST, 3/6. SP/DT,
3/9. SP/DT (with centre position) 4/-. DP/ST. 4/6. DP/DT, 5/-.
PRINTED CIRCUIT BOARD (Vero).

0-15in Matrix: 33in x 24in. 3/3. 5kin x 24in, 3/11. 3§in x 3§in. 3/11.
S5in x 3in, 5/6.

0~:1; Matrix: 3§in x 24in, 4/—. 5in x 24in, 4/6. 3§in x 3{in, 4/6. 5in % 3{in

5/3.

RECORDING TAPE (Finest quality MYLAR —almost unbreakable).
Standard Play: 5in, 600ft, 7/6. 5%in, 850f1, 10/6. 7in. 1,200f1, 12/6.

ll..g/ng Play: 3in, 225ft, 4/—. Sin, 900ft, 10/6. 5%in, 1,200ft, 13/~. 7in. 1.800i1,

SEND S.A.E. for JANUARY, 1969 CATALOGUE

THE CAXTON COLUMN
This is a column cabinet.
8ize 22{ x 5 x 6iin.,fitted
with 3 apeakers. This will
handle 10 watts and will
improve the quality of
any tape recorder, or
record player. Finished
in wuol grain cloth and
sandstone Vynair. A real
bargain at 59/8. P. & I'.
10/6.

THE IMP. Extension
Bpeaker Cabinet. Wedge
shaped, size 7§ x 6}in.
{fitted 7 x din. speaker.
i4] Covered with attractive
walnut with fawn Vynair
front. Kevhole slot in
back. Only 25/8. P. & P.
4/8

DUOQ. Wedge shaped Bpea-
ker Cabinet. 8ize 73 x 7in.
) Z fitted 7 X 4in. speaker.
Covered in attractive two

P.& P.4/6.

CLARENCE. Extension 8pea- &

ker Cabinet fitted 8 x B5in.
speaker. (3 ohma imp.) and

volunie control. 8ize 104 x 84 x e
4fin. Fmished in hlack and i
grey Vynair. 45/-. P. & P. =

4/6.

All oabinets are new and speakers
are mounted on }in. ohipboard
batlles. All speakers ex TV re-
conditicned hi flux magnet. All
ocarefully tested before despatch.

SPEAKER SYSTEMS

THE MILTON. &
Hi-Fi Bookcass
Cabinet. Size 9 <
5 x Bin.,with 8in.,
speaker. Finished
in Teak cloth
with  boll silk
front 30/-. P. &
r.4/8.

THE STEREOQ. A superior exten-
slon speaker cabinet fitled with
two 7 x 4in. apeakers. Size 16 x
9 x 84in. Finished in fawn
Vynair with patural/teak ends.

£3.P. & P. 5/-

tone Vyuair. Price 32/8.

THE SCOTT. Table top or wall
mounting Speaker. Size 164 x
10} x 54in., tapered as {llustr-
ated.Fitted 13} x 8in. Speaker
with volume contro). Finished in teak
cloth and contrasting Vynair. (Please
atate 3 or 15 ohm fmp.) £4.5.0. P. & P.

6.

ter with port and internal

speakers supplied

SPEAKER ENCLOSURES

The Baker. Bize 8 x 15% x

23}in. Teak veneered top
and sides. Fawn Vynair
covered frout. Cut out for

12in. speaker and 3in. twee- Cabinet in

bass reflex hoard. Fitted

The Cowdrey. Corner

teak Hnish for 134 x
8in. apeaker also cut
rubber feer. £6.15.0. P. & P. out  for
10/6. £3.15.0. P. & P. 8/8.

SPEAKERS: Ela: Heavy duty Ceramic Magnets 11.000 lime, 10in. round, 10 x 6in. 3
ohm. or 15 ohm. 48/8. I'. & I’. 3/8. 8in. round 15 or 3 ohin. 42/8.
134 x Rin. 15 or 3 ohm 45/-, P. & P. 3/6. E.31.L. 3In. tweeter, 15/-. P. & . 1/6. K
134 x &in. fitted two 2}in. tweeters. 15 ohins, i
ohin) Hi Fi Quality, £5.19.8. I. & P. 4/6. E.M.I., Woofers, 84 x 5}in. square. S ohm.
59/6. . & 1. 4/6. E.M.1.("rossover, 18/6. P. & P. 1/-. EAGLE Crossover units, 3 or 18
ohms, 14/6. . & I'. 1/-. Bakers 12in., 25 watt, 15 ohm, £6.6.0. P. & P. 3/6. All other
Goodinans, Bakers, W.B., Wharfedale, Eagle, Tripteton.

tweeter,

The Tennyson. Wedge shape
for talle or wall mounting
13} x 16 x 8in. Cut out for
13} x 8in.speaker with port.
Finished wood grain cloth
and matching Vynair. £2.2.8
P 7/6.

The Vernon. Table top or
wall mounting enclosure for
134 x Bin., speaker (8imilar
to The Scott illus. above).
37/8. P. & . /-

uvatural The Haydon. 16} x 15 x 7}
in., wood grain cloth and
contrasting Vynair covered
siitable for 12in. speaker,
i2/6. P. & P. 9/-.

P.& P.3/6. EM.IL.
M.I

77/6.P. & P. 4/6. K.M.1., 13§ x 8in. (15

VYNAIR Widths from 40 to 54in., 17/6

yd. off roll. P. & P. 1/9. 4 yard. 9/-.

P. & P. 1/9.8en: | /- stamps for samples.
SPEAKER MATCHING TRANS-

FORMERS. 3. 7, 15 chms, 8 watt. 11/8.
P 5

P. 1/

& .
CARTRIDGE: Reuter 8TD/2, 17/6.

GP9l/L, 20/-. Mono SHonotone, 2TS8,
15/-. Acos GPA7/2 high output, 18/8.
P . &P I/

MICROPHONES: Xtal Hand Mikes.

B1201 with stand, 54/6. . & P. 3/6.
ACO8 Mike 45, 21/-. ACOS Mike 40,
18/6. Dyn. Mike 1IM-391, 30/-. CM21
Xtal, 12/6. Telephone Pick-up, 10/8.
P. « P. 1/-. Xtal lapel Mike, 7/6. Guitar
Mike, 12/6. P. & P, 1/-.

TRANSISTOR ELECTROLYTICS: I, 2,
4,5, 8,10, 16, 28, 82, 50, 100 mnfd 15 volt
working, 1/3. & P, 1/-. 250 mfd DC,
8/-. 500 mfd 12+, 3/-. 500 mfd 25v DC,
3/8. P. & P, 1/,
VACUUM CLEANER LEAD. 5}vds. twin
cable with moulded 3 amp. two pin plug.
4/8. P. & P. 1/8.

BROADWAY

92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON, S.W.17 Telephone 01-672 3984 (£/osed all day Wednesday)
(Few minutes from Tooting Broadway Underground Station)

EX- “PAM" TRANSISTOR RADIO
CABINETS. Fitted 36in. telescopic
aerial. car aerial <ocket. iwo 3-5mm
sockets. perspex diad 12} x 3in. Cabinet
size 13} x 4} x 8in. finished brown and
grey. 25/-. P. & P. 4/6.

EARPIECES WITH CORD and 3-5 mm.
plug. 8 ohm magnetic, 3/-."250 ohin, 4/-.
180 ohn with clip, 6/8. Xtal. . & P. 6d.
TRANSISTOR SPEAKERS 8 ohm 2in..
8/6. 3in.. 10/8. 3}in., 12/8. P. & P. 1/-.
FERROX RODS: 6 x 5/ ,in.,2/8; 4} x din..
2{-:; 6 x fin., 2/8;8 x in.,3/-. I'". & b,
1/~ each.

FERROX RODS WITH COILS. 4} x in.,
3/68: 8 x 5/,4in., 5/6; P. & P. 1/- each.
ROTARY SWITCHES: 2 Pole Maina
Bwitch, 3/-; 1 pole I2 way, 2 pole 2 way,
3 pole 3 way, 3 pule 4 way. 4 pole 3 way,
3/6 each. P. & P. 1/-

PIANO KEY PUSH BUTTON SWIT-
CHES, 7 button inc. mains on off. 6
banks of 6 P.C.O_,8/8. P. & P. 1/-.
SIEMENS CONTACT COOLED RECTI-
FIERS. 250v. 3501nA.,4/8. P. & I'. 1/-.

Electronics
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i Retail Shop
i B il Z & | AERO SERVICES LTD. e e tounTIR
44A WESTBOURNE GROVE O
LONDON W2 Please send all correspondence and Mail-Orders to the Head Office
IBIAPAR K5641/2/8 ding cash with order, please include 2/6 in £ for postage and handling Tel. LANgham 8403
t When sending cash wi 84 Open all day Saturday
MINIMUM CHARGE 2/-. No C.0.D. orders acoepted.

: 1 ECF80432/- | EL822 17/- | PCF87 15/- | U25  14/8
oA2 8- | 6AG7 6/8 | 6BR7 18/~ | 6Ll 12/~ Eirst Quality Fully Guaranteed | SorY 11;- ELLS0 15/- | POF80014/- | U26  14/6
0A3  8/6 | 6AHG 10/~ | 6BR8 12/6 | SLOGT B/8 ECH42 10/~ | EM34 15/- | ECF801 9/- | U3l 8/~
OB2 8/~ | 6AJ5 9[- | 6BST 25/ | 6L7 [~ B 10l | EMa4 11 | D Ta0 o/~ | Uss 0/
OB3  9/- | 6AJ8  5/3 | 6BWS 13/8 | AL12 B/ ECHs1 o3| mmrl 1ze | DORRO 0 | Ure  Cai-
OC3  6/8 | 6AKS 5/~ | 6BW7 12/- | 6LI8 5/- RCHS8! 9/- | EMslL 7/8 | PCFeos12/- | USL 10/~
oDs e/ | 9aKs s | SBze O | BRDRT o ECL80 7/ | EM8s 7/- | pCFaoslye | U281 8/
°}‘{3 ﬁf g:iﬁ 23? glc;‘? lg;E ggf 110;8 BRAND ECL81 7/8 | EM87 10/- | PCL80 15/- EES% g;—
1AX - - } e - 5 _
igegr 7| S | aor g6 |t Bt B g nam vV A
ST ot 4| e T 4| o i cra o | 28| B | vibon
1G4GT 8/- | 6 - - f 8!

e 8 | AN 10/ | oco s st 7- ELECTRONIC VALVES | Eces 10/6| pyg; g N
1L 3i- | 6aQs e/ | ccBe 5 | S0 46 i i in Purchase T: d S.E.T. and | ECLL80O EYSL 7| pCLes 8/6 | UBCAL 8/6
1R5  8/- | 6AQS 10/- | 6CDBGA s8H7l 418 ]l Combinedleffectiol inoresselis) hiaschagu taxfandioets (oian 20/~ | EY83 10/ 5Creg 17)- | UBF8O 6/6
184 5/— | 6ARS 8/ 22/— | 68J7 ?/- | import restrictions forced us to introduce an increase of 1d. BES 8 | EYss /6 1 UBFss 71
185 4/6 | ARS8 8/ | 6CG7 8/ | 68L7GT 8/- | per shiiling which must be added to the total of each order. Erara s/ | EY86 8/8 ;gigg?l.’);— UBL1 a/6
IT4 4/~ | 6AB5 6/ | 6CHE 11/ | 68NTGT 5/8 T 6/- | 30CI8 14)- | 150D2 11/ | DY87 6/6 | EF39 8/ | EY87 8/-| oru. "8/e | UCo2  6/-
104 - | 6ABS 7 | 6CLs i | 68Q7  7i-) lanad 8 15083 10/- | DY802 9/- | EFdo 8/ | E¥88 8/ UGC8s 7/-
1Us 8/8 | 6AB7G 15/ | 6CL8 15/— | 68R7 7/ [ 12BAT 8/~ | 30F5 lg/; ,37 o | Bass” soje | Biedl o) | E240 7/6 | PEN45DD oaiE
Vs 80 | 6ATe. 4/6 | 6CUG 13- | 6887 3/~ |12BEG 6/ | 30FLL 18/ | 507 - 9/ | ESL S8\ EEAL 8/ | gz gy | . 12/ | DERED 98
1X2B 7/- | BAU4GTA | 6CW4 12/- | 6T8 6/- | 12BHT  6/- gO;LI? SlLA N | Eeoi 33) | Ewes 1o/ | EZsO 5 i 3 o | Vere: oa
122 25/- 9/- | 6CYs 7/- | 6U4GT 12/~ | 12BT6 4/8 | 30FLI3 8/ ¢ 75/ DeeCC 1906 | Eres 1a)_ | EZ8L B PEN384 9/~ UoHal 6/8
20264 8- | 6AU6  5/- | 6D3  7/8 | 6U8 - | 12BY7 10/~ | 30RLLS14/6 | 813 15’: E88CC (o8| EESS 120 Gz ole PEN43DD | UCHSL 6/
2040 8/~ | 64US 10/~ | 6D4  17/8 | GVEGT 6/ | 12DQ7 10/ | a0LL - 6 | 837 180 | BIR0LIN0S | Eres  ore | G233 1318 oo 10| éres 7o
351 8- | 6AVSGTA | 6DCE 13/ | 6X4 /6 | 12m1 2000 SOLLS 18 | BReA 10 | o soilor | E¥as e | SZ34 10/ | 58S 1T | Gorss g/e
2Cw4 12/~ 1¢/- | 6DK6 8/~ | 6X5GT 5/~ | 12E14 52/6 | 30L17 16/ | 8 10/ | Earsaunl- | EESS 88| Lapp 818 14/ | DOLS3 916
aD21 6/ | 6AVS 5/8 | 6DQSB1L/- | 6XS i | 12KE AT SOOI 18 | S8 1N | ERCss"s)- | kPss 5 - Bis g | uRaL 9
2E95  27/6 | GAWBALL- | 6DS4 10/- gYSe }:‘48 J3ovaT e | Sorin 15{- 5763 12/~ | EBC41 8/6 | EFo1 4 | KT68 300-| pyag 100 | Urs2 10/
3}3 1?5: GA“('TB— 2322 11;— Y4 9/~ | 12BA7GTS8/- | 30PL1317/8 | 588  40/- | EBCS1 6/- Egﬁré Zle ﬁm - PL8L /8 gi‘gg lgk
3as 4 | eaxser | eEwe 13 |7z T lascr e | SorLialv | SR iR | RUERY DO\ ERt S awwn o | DI 5| Urkes 7
B2g 40/ 12/6 | 6GF6GB 68/6 | IBW - | 1286 - - 6 : - | EF Sy E _ | UF 3
ngs 7;6 8AX7 10/- | 8F7 9/- | 9D2 3/8 | 128K7 8/8 | 35B5 16215 g:l’gz) gg; Egiilw 13;— g;gg g;e MBPENT/ gkggo lg;g ULE&; g;e
384 6 |6Bi6 Io/- | GFLL /- | DT 8i- | LasT W6 | S008 08 4 B0 BT | ELTS) oF)- | EFes 10/ 10/- | pr504 15/~ | UL8s  8/8
sva /6 | 6BBG /8 | 6F1s @/ | locz 10/ | 18Ds 80 | Sobs A2 098 S | BRI 30| BRles ‘e | N7s 197 o0 1% Mt 10/
4B32 S0/~ | 6BAS 4/ | 6F1s 12— | 10Dz 8- | 19AGs 6| sslear &\ T80 84| BRI 118 | RIS Glg | L auce0 716 | byas 10/ | UMBS 7/
$RiGYi0/ | GmAr 1o/ | 6F15 i1/ | 1OF1 18- | 20CV 66 | 3ows 416 | 7851 3o | EC8S 1L/ | EF1Ss 806\ PABCSO TS| pys: 10/ UMEs T
S5USG  5/8 | 0BCS  3/8 | 6Fl7 o/ | 10F 10/ 20DL e/ | BeZ3 100 R, SR | BGCao 10/ | B9 7/~ | PCSS 11/ | pyse 5?5 uus 78
SUAGE Z;’ o 1?,50 S 1;79 igf%“ ;;g SoP1 igff oaar 37: Az31  9/- | ECC70 17/- | EKS0 4/8 | PC95 7/ | pys) 5/6 | UY2l 9/8
Bhor | R SC| BB it T e s wen e ma w8 RS U G 0
523 8/~ | 6BF7 12/~ | 6F25 14/- | 10P13 12/- | 20P4 19/ | 5085 1%/— cl‘ial 27| BoCas 8re | mras 2208 | PCUSE Bl / / Uves /-
674G 7)- | 6BGEG 11/ | 6F28 13/~ | 10P14 18/ | 20P6 10/- | 50co =~ B/ | O\ 77 | DLO® o8 | BL41 oje | pOCss 7/e | DY88 718
524GT 7/6 | 6BHG 8/ | 6GHS 11/- | I2ACe 7/ 20BQELE | SOLAAT TG | DRid® 7 | SOCS §° | mria 10 | pocss 11/- | Ry 3171 VURL le
FAR g | guw 3| Sows Wi | MADS 8\ s | mEU e | DR | Ees om0 RS8N\ bl e Vol g
e = b e c - 3 : 910/~ i M
E 5 80 7/- | DH101 9j- | ECC88 7/6 | BL83  7/8 | PCC1891 ; o
6AB4 6/6 | BBRK7A 9/- | 674 9/~ | 124Q5 7/- | 25CU6 12/ DHI0L "o/ | ECCSS 716 | EL8S 716 | FOCI8010/ | gpyy g | Wis .
b 5 GTA 6T5GT 5/6 | 12AT68 4/8 | 25L6GT 6/6 | 83A1 12/6 2 / i) L 5 ~ | W07 7/~
AT M | OBLTOTA | G786 3/6 | 12AT7 - | 2674G 8/ | %A% 7/6 | DK 7/6 Eccol 4/ | EL&s 7/ | LCCS0G L6/ SESL 3 wa2e 100C
12/- { 6BN6  7/8 | 6J7 8/- | 12aU6 5/- | 2526  8/- | 85A3  7/8 | DL68 13/- ey 07 8;6 e 89_ Peaol /|| T = 35(L | x6s o)~
6aCT 4/~ | ouNS 8- | SkeuT 8/ | 12AUT 3/ | 20Z6GTIL- | 904G - | BuSh 8 | ECRS) G/ | ELsao 22/ | PCKBY 6/3 | U0 40 | Z189 25/
ADINIS/S | 6BQSGTE, | SIS %’6 A g;g So6ts 139j 2066 g;: D100 s;: Eowes 14;— FL500 17/~ | PCF84 8/- | U20 12/ | Z700U 8/~
4 = ~ b _ X7 5
AR 917 | onora 5 | Skss 1817 | 1uBaX ofe | 30017 15/ | socv 25/ | DYss e/~ | ECFe: 9/6 | ELs1 10/- | pCres 8/6 | U228/ | 280U 15/
HOLEGC Glass dry reed inserts approx. in. dia. x 1in. long with 0C16 15/- | AC126 5/— | BC108 4/- | 2G371A
AM PLI F I E Rs axial leads. One "make” contact of 100mA capacity at 0023 12/6 | AC127 5/8 | BCY30 7/-| orB 3/-
50V. Can be operated by permanent magnet or 30-50 0C24 15/~ | AC128 4/6 | BCY3l B&/- | 2G381 3/6
RCA Type CA3020 3 Amp-turns relay coils. PRICE 18/- per doz. Post free. 0C25 7/6 | AC176 8/9 | BCY33 5/- | 2N169 10/-
Integrated Circuit Audio A in TO5 0C26 8/ | ACY17 6/ | BCY34 5/- | 2§336A17/6
(size of a small tra‘ﬂ.slswr). :<i\luva1‘ext:; '“P?vfi‘oﬂég;ﬁ 0C28 12/6 | ACYIS8 3;3 BCY39 15/- 'ZN-ii() g;g
S Con e o o SVITi o 0029 14/8 | ACY10 4/ | BCZ1L 10/ | 2N412
S50 Total urmonto aitortion 1%. Wil opersteon | CURRENT PRODUCTION | ocze 14| acvie 4/5 ) BozlL 10| 2N4k2 | 0/6
voltage from 3 to 9 volty. 30/- plus 2/- p.p. CATHODE RAY TUBES 0C86  19/8 | ACY21 3/11 | BD123 25/~ | 2N525 9/
GENERAL ELECTRIC Type PA222 0C42 5/~ | ACY23 2/8 | BF167 8/8 | 2NGO& 6/8
Epoxy moulded in-line package equivalent to aix n-p-n 2AP1—2in. screen. EHT 8500 to 1000V. Typvlcul sen- 0043 8/~ | AD140 16/- | BF173 10/- | 2N697 6/6
transistors, one diode and six resistors. It will provide out- | sitivity st 500V. X-—220mm/V; Y—260mm/V. USMIL § OC44 4/- | AD149 12/6 | BF184 7/8 [ 2N706 3/-
put of up to 1-2 watts into 15 ohms, Battery operation Base. Overall length 7in. . 40/ 0C45 3/6 | AD181 9/~ | BF194 7/- | 2N753 4/9
Wy, | S5 g i T oy, Tt e | 08 18| Abus g\ whvit 7 s, 98
i i using the above integrated X—:150mm/V; Y—-200mm/V. ase. 7 e 3 1 =
g:&s&“ﬂm‘%‘;zﬁs&zﬁ&:‘ﬁ Margh and Augustissgues of Overall length 104in. 55/ oczl 3/8 AI-:IH 6/- | BFY17 8/6 | 2N1301 7/—
] v 1y supply the IC's and no 0C72 5/- | AF115 6/- | BFY18 5/- | 2N1304 4/8
B 0C73  7/8 | AF116 5/6 | BFY19 5/- | 2N1306 6/-
otherpertsia i fBuRE Ty B MULTIMETERS 0C75 5/~ | AF117 4/8 | BFY50 5/- | 2N1756 15/~
0C76  5/- | AF118 10/~ | BFY51 4/8 | 2N2068 20/
SPECIAL OFFER OF SILICON RECTIFIERS TYPE MF16 0C77 7/ | AF124 8/8 | BFY52 4/10 | 2N2147 14/9
1N5054; 1,000 p.i.v., 1'5 Amp. miniature wire ended A.C. and D.C. voltage ranges: 0C78 5/- | AF125 6/ | BBY26 5/- | 2N2369A4/6
epoxy encapsulated. 4/6 each 0-10-50-250-500-1000V. OC78D 3/3 | AFI26 5/2 | BSY28 4/8 | 2N2477 12/6
For orders of 12 or more. Sigleach b.C. current ranges: OC81  4/8 | AF127 5/3 | B8Y65 4/8 | 2N2026 5/6
500(4-10-100mA. OC8ID 38/ | AF178 12/6 | BBYS5A 3/8 | 2N3053 3/10
Resistance ranges: 100MQ-1IMQ. | ocgs  4/8 | AF186 11/- | GET103 4/- | 2N3703 3/10
R.C.A. TRIACS The meter I8 also calibrated for 0C84 5/- | AFY19 22/8 | GET104 8/- | 2N3704 §/8
Tvpe 40432, Rating 400V at 6 amps max. D.C. holling Inductance (10-1000H), capacity 0C122 12/6 | AFZ11 8/- | GETL13 3/8 | 2N3707 4/-
current 30mA max. Bupplied complete with Data Sheets, (0-61LF) and output level measure- | (c139 7/6 | AFZ12 10/- | GET114 3/8 | 2N3708 3/5
application sheet for dimmer units and heat gink. 39/6. ments. Scn‘anl:lty IZOOOI-“- OC140 9/8 | ABY26 6/- | GET115 2N 3819 12/—
p.p-2/6. Accuracy  +2.8% for D.C. and } 0C141 12/ | ASY28 6/6 5 2N3906 6/
; e le'é_% Pfslr z':'scb measurements. | 0G170 56 | ABY29 8/ GETIIGIO;— 283°§ 539—
Ditensiona: 5} x x 1§in. Price £4.5.0. OCl71 5/8 | ABY73 10/— [ GET872 8/~ | 2800 =
SILICON TOP HAT RECTIFIER DIODES Type 108-IT: 24 range precision portable meter. §000 00200 454 ABY74 15’_ GETS75 6/— | 28004 15/-
o0.pv. D.C. Volts: 2-5-10-50-250-500-2500V. A.C. Volts: | o&507 10/~ | ASY77 7/ | GET880 89 | 28005 15/
10-50-100-250-500-2500V; D.C. current 0-5-5-50-500mA } 20, 137" | Agz1s 14/8 | ITXAA 6/6 | 28006 20/
Resistance 2000-20.000 ohms; 2-20 megohms. Power 0C203 8/3 | ASZI7 15/- | MAT101 8/— | 28012 47/6
output calibration in A.C. for 600 ohms line. Complete 0C204 8/- | ASZ18 15/ | MAT120 7/8 | 28018 28/
with prods and batteries, £8.5.0. P. & P. 5/, 0203 13/- | ABZ20 4/6 | MATI21 8- | 28102  8/3
HIGH CURRENT 00206 14/- | ASZ21  8/9 | V30/30P 28103 9/
AC107 10/- | AUY1020/~ 20/- { 28104 10/-
THYRISTORS OUR NEW 1968/1969 ACI25 6/8 | BC107 6/ | 2G309 B/ | 28702 10/-
CRBU-0214, 80 amps. 25 PaVe i gg;— CATALOGUE LOW and MEDIUM
CRI100-151A. ... ..... P s LB -
GRI00-2014, 100 amps, 200 p.i.v. o IS NOW READY CURRENT THYRISTORS
= J amps, dowe L i
gg}ggr%?:, {8:)) umgs. 3(5)0 g.l.v. 45/- THE TECHNICAL INFORMATION SECTION HAS BEEN 3’3?6400t%3ﬁ amp, stud mounted. Gate voitage G
CR100-351A, 100 amps, 350 p.i.v. 50/~ | FURTHER EXPANDED TO INCLUDE MORE DETAILS | _53-0v.st20mA max. ..
CR100-401A. 100 amps, 400 p.i.v. 60/~ | OF SEMICONDUCTORS, PLEASE SEND 8.A.E. (Quarto HUBOEOT 200loth vl 1276
CR100-5014, 100 amps, 500 D.i.v. ............ 70/~ | Size) FOR FREE CATALOGUE. a e ] M

888
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PRACTICAL .
WIRELESS blueprints

The following blueprints are available from stock. Descriptive text is not available but the date of
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps
over 6d. unacceptable) to Blueprint Department, Practical Wireless, |.P.C. Magazines, Tower House,
Southampton Street, London, W.C.2.

The Strand Amplifier .. .. Transistor Radio Mains Unit .. i}

The PW Signal Generator 5 } (Oct. 1962) /- 7 Mc/s Transceiver 56 ac (June 1964) 5/
The Citizen (December 1961) .. c. .. 5/-

The Berkeley Loudspeaker Enclo-

sure .. .. . (Dec. 1962) 5/- -

The Luxembourg Tuner The Mini-amp (November 1961) 00 .. b/-

The Beginner's Short Wave Superhet (Dec. 1964) 5/-

The PW Britannic Two . }

. (May 1962) 6/-
UG LG AT o The Empire 7 Three-band Receiver (May 1965) . . 5/-
Beginner's Short Wave Two a0 Electronic Hawaiian Guitar (June 1965). . . 5/-
S.W. Listener’'s Guide .. . } LB LS

Progressive SW Superhet (February 1966) .. 5/-

The Celeste 7-transistor Portable
Radio .. .. .. (June 1963) 5/- Beginner's 5-Band Receiver .
The Spinette Record Player L. Home intercom Unit . (Dec. 1966) 5/-

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
% THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL %
RADIO, TV OR AUDIO EQUIPMENT.

“PReCHCAL  query service

Before using the query service it is important to read the following notes:

The PW Query Service is designed primarily to answer (d) We regret we are unable to answer technical queries
queries on articles published in the magazine and to deal over the telephone.
with problems which cannot easily be solved by reference (e) 1t helps us if queries are clear and concise.

to standard text books. In order to prevent unnecessary
disappointment, prospective users of the service should
note that:

(a) We cannot undertake to design equipment or to

(f) We cannot guarantee to answer any query not
accompanied by the current query coupon and a
stamped addressed envelope.

supply wiring diagrams or circuits, to individual require-
ments. QUERY COUPON
(b) We cannot undertake to supply detailed information This coupon is available until 7th March, 1969
for converting war surplus equipment, or to supply circuitry. and must accompany all queries in accordance with
(c) It is usually impossible to supply information on the rules of our Query Service.
imported domestic equipment owing to the lack of details PRACTICAL WIRELESS, MARCH 1969
available.

Published on or about the 7th of each month by I.P.C. MAGAZINES LIMITED,. Tower House. Southampton Street. London, W.C.2. at the recommended maxi-
mum price shown on the cover. Printed in Eneland by Index Printers. Dunstable. Beds. Sole Agents for Australla and New Zealand: GORDON & GOTCH
(A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia. Malawl and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE
SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £2.2s.0d.

www americanradiohietorv com


www.americanradiohistory.com

SOLID STATE-HIGH FIDELITY

AUPIO EQUIPMENT

Mono or Stereo Audio, Equipment devel-
oped from Dinsdale Mk.Il—each unit or
system will compare favourably with
other professional equipment selling

at much higher prices.

COMPLETE SYSTEMS
FROM

£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM T SUIT YOUR
NEEDS AND SAVE POUNDS i
All units available separately
SEND FOR FREE BROCHURE (No. 21) TODAY /
DEMONSTRATIONS DAILY AT 303 EDGWARE ROAD

MAYFAIR ELECTRONIC ORGAN iy

A |
musical instruments and a new field for the home constructor
The '"MAYFAIR' produces a mulutude of the most pleasing
sounds with a wide range of tone colours suitable for classic or
oopular music The organ is fully polyphonic, that is full chords can be played over the
entire keyboard. Supplied as a kit of parts which includes 165 transistors, printed Ciecuit panels.
special fully sprung and depth of touch adjusted keyboard. attractive vynasr covered cabinet with caery
handie A rompiete detaled and illustrated construction manual s provided with circuits and fult parts

service

Once buiit the ‘MAYFAIR will then pravide

Acclaimed by everyone

M

ely new

[ 1 portabie

1”1

ist. All items may be purchased separately All parts supplied are fully guaranteed. Full after sales

yoars of enjoyable entertsinment. ONLY 99 Gns.

Call in. See it and play it yourself.

ORGAN COMPONENTS

We carry a comprenensive stock
of organ components for
TRANSISTDR AND VALVE FREE
PHASE designs

Ask for BROCHURE 9

BUILT AND TESTED
Deposit £36 8.0 &

12 monthiy payments of
£9. Total £144.8.0.
RHYTHM UNIT
£59.10.0pp 10/

Deferred terms available.
COMPLETE KIT

Deposit £29 19 0

12 monthly pavments of £7
TOTAL £113.19.0

EXPORT ENQUIRIES INVITED

oarwr

MA66 12 WATTS STEREQ
We are pleased 10 offer two new designs with the
BRITISH DESIGNED UNITS favour the user in'so
of PICK-UPS TUNERS DECKS and MICROPH

SECTOR  smemi

the MA7 ar MAG6 wiil FILL TRE BILL
for compiate MA7 MOND

fistening ssustacion £Q 10 ()

choose sither the -
Hustrated

OR THE STEREQ
POST PACKING 5 EITHER MDOEL

INTEGRATED SOLID STATE TRANSISTGR POWER AMPLIFIERS

Compiste with fuil Bass Treble.

far greater adaptability with freedom for battery or mains aperation Output 15 from 3-16 OHMS
Whether you require @ home or partable Ri.Fl installaton electronic guitar. P A System Intercomm

IC10 Integrated Circuit Amplifiar 58/8
212 Amplifier 838
Micromatie (K(t) as/8

Micromatic (Built) 59/8
mase DRTChAL P24 Powar Unit 99/8
£16.10.0  MAINS UNT Ps2082 60 04 Stereo 25 9198
. . Suitable for either mode! Q14 Speener System €718

leaflets 12 and 14 FREE on request Demonstrations Daily at our 309 Edgware Rd. Branch

Volume and Selector Contrals SINCLAIR EQUIPMENT

b
chaice of either moNo o« stereo systems These 9 ’v
many ways being suitable tor use with all Iypes E S |
ONES—with fantastic power and auality ‘with

Al POST PAID. Delivery from stock.

NEW MODELS

NOMBREX

TAANSISTORISED
Test Equipment

DO 1T YOURSELF
MW/LW PORTABLE

New printed circuit design with

full powsr output. Fully tunable PRICE Leaflet

on both mw/Iw bands. 7 transistors plus dinde. EL € s. d. No.
push-pull circuit. Fitted 5 inch speaker. large 22 Power Supply 14 0 0 22
ferrite aerial and Mullard transistors. Easy to build 30  Audio Generator 19 10 0 24
with terrific results, All local and Continental 31 RF Genarator 1210 0 25
stations. 32 CR 8ridge 1010 0 26
TOTAL COST £6.19.6. PP 4/6 33 Inductance Bridge 20 0 0 29
TO BUILD  Send for Brochure 1 Send for descriptive illustratad Brochure.

MULLARD 1 WATT AMPLIFIER
PORTABLE TRANSISTOR UNIT with volume control
Many uses Intercoms Baby Alanns Guitar Practice.

Telenhane or Recard Player Ampiifier

Optional Rexine covered Wood cabinet 12 9 2 4 12,6,
7 x 4)n. speaker 17/8 5/

Usas PP battery -

le o
QUALITY CAR RADIOS

A precision enginsered car radio that s perfect company for
100 howrs & the r0ad Han quick Push buron oreration for
immediate statan selection and choce of Medium or Long
wave frequency Dutputof 34 walts ensures crisp 1op quality
sound even at high motoring speeds Inciudes full acces-
s0¢1e8 and instructions

POSITIVE/NEGATIVE EARTH PRICE €12 120 pp.4/8
MANUAL 85 sbove £8.19.8 but with single MW/LW
Push Button

Ask for Leatler 2

VHF FM SUPERHET TUNER MKII
‘5.MULLARD THANSISTORS & & DIDDES ° 300 Kc/a
BANOWIDTH * PRINTED CIACUIT CONSTRUCTION
" WIGH FIDELITY REPRODUCTION MONO AND STERED

BUILD A QUALITY

TAPE RECORDER
To get the best ut of vour MAGNAVOX DECK. you need »
MARTIN RECORDAKIT This combrises a special high
Quality 8 valve ampiifier and pre-ameifior which comes 10
You sssembied on it printed ciCui board—in fact every
thing needed down to the last scraw FOR MAKING A

A popular VHF FM Tuner
nOw used thioughout the
country for Qusiity ceception
of mOROphoNiC and with the
decoder stereophonic broad
casts Thera s no doubt
about 1—VHF FM gives the
the resl sound Excallent
stabilty_economically priced.
.8

SUPERB TAPE RECORDER which. whan built. will com-
pare tavourably with instruments Costing twice as much. yat
You need no experience ar techmical skdl 10 bring this about
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY
AND SUCCESS ASSURED

(CA!INEV zo/ EXYRA/ ASK FOR LEAFLET 3

NEW — MALLORY LONG LIFE
MERCURY BATTERIES
509, OFF LIST PRICES

*AM12 1.35 vols 3600 m/sH QUR PRICE 5/~ esch
size 2" x] dis. * RM825 1035 volta 350 m/aH
Pack of 8 Size 24 x } dia.

QUR PRICE 10/- sach

Easly spin into eight 1.35v cells

These celis are idesl for any

spplication whare SMALL SIZE

HIGH CAPACWY and LONG

LIFE we requ

QUANTIHES AVAILA!LE

%

BAAND NEW Al below list price

o

MANUFACTURERS— DISYﬁIBUIOHS
QUANTITY. SEMI-COND! n

STOCK in medum to large quantities st XEen
PRICES coupied with PROMPT DELIVERIES

TO OBTAIN YOUR COPY. WRITE TO US {on Comoany
Hesded Notspsper pleass) requesting our  SEMI-
CONDUCTOR BULLETIN For TELEPHONE QUOTATIONS.
FHONE (01) 723 1008/9 Extn 4 (01) 723 0401 Extn 4

2 Track 36 gns. 4 Tenck 39 gns.
PP 22/6 either model
Kit compnises : Dack Ampliter, Cabinet snd spasker. with
MICROFHONE 7 1n 1 200 1t tape. spare §poo!.
ALL UNITS AVAILABLE SEPARATELY

ASK FOR BROCHURE &

We purchage medium 1o large guantities of
Transistors and Devices excess to Manufacturers
Todey's and Distnbutors requirements.
Valus £60.

TRANSISTORS — 2025 Mono/Sterea 5% %

with 9T,
SEMICONDUCTORS Seas i TTANE 2% e
COMPLETELY NEW 1969 LIST OF ey oo
1000 types. Send for your FREE COPY S wee
TODAY. (list 36) ar7s zvz 0 0
LS55 1210 ©
S.C.R.s from 5/- siee Wi
Field Effect Transistors from 9/6 5195 4110 @
ATD MK 1| 1212 ©

Power Transistors from 5/-

. . il 16. 17
Diodes and Rectifiers from 1/6 Send for illustrated brochures

Complete range ot acCessories available

e r cf

s

for al/l leading makes

AMPLIFIERS ‘ ‘ O
TUNERS |

DECKS \’ “ i O |
SPEAKERS i _.__JJ

MICROPHONES
TEST EQUIPMENT
SYSTEMS

ALL WITH DISCOUN
Ask for Hi-Fi- Stock L/sr Lea/le: 16.17
JT WILL PAY YOU TO PAY US A VISIT/

HENRY'S RADIO LTD

OPEN MON,-SAT. 9 a.m -6 p.m, THURS. 9 o.m.-1.b.m.

@

COMPLETELY NEW 9th EDITION (1969)

The most COMPREHENSIVE—
CONCISE—CLEAR COMPONENTS
CATALOGUE

Complete with 10/- worth discount vouchers
FREE WITH EVERY COPY

JRSHRe

* 32 pages of transistors and semi-conductor
devices, valves and crystals.

* 210 pages of components and equipment.

* 70 pages of microphones, decks and Hi-Fi

6,500 ITEMS

320 BIG PAGES Y -|[1 todgy]_'

303 Edgware Road, London, W.2. Mail Order Dept
all types of Components, Organ Dept. (01) 723-1008/9

Post
etc2f

309 Edgware Road, London, W.2. Hiyh Fidelity
Sales, P A and Test Equipment, Record Decks(01) 723 6963
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