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FOR CATALOGUES APPLY DIRECT

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.W.4

Telegrams: "SOLJOINT” LONDON SwW4

Telephone:

=" DETACHABLE
BIT INSTRUMENT

01 622 0291 3

A CAREER IN THE SUNSHINE

& RADIO
&%¢ TECHNICIAN
TRAINING

IN THE

RAAF

Vacancies exist in the Royal Australian
Air Force for men who are interested in
being trained in the Technical Radio
fields. Applicants should be United
Kingdom citizens residing in the U.K.
and aged between 18 and 33 years. Quali-
fied personnel up to the age of 43 years
are also invited to apply.
Free passage to Australia is provided

for families and pay commences from
date of enlistment in London.

Further information can be provided by writing or phoning:—

RAAF CAREERS OFFIGER (Dept. PW2 ) AUSTRALIA HOUSE
STRAND, LONDON W.C.2. Telephone No: 01-836 2435

P9176

MIDLAND AGENTS FOR

EDDYSTONE

Receivers & Components

T .

= EDDYSTONE EC10

Sensational ALL-TRANSISTOR Communications
Receiver, for use in the home, caravan, car or boat, etc.

List Price £53 H.P. Facilities—Part Exchanges
Write for brochure & full details.

170-172 CORPORATION STREET
BIRMINGHAM 4
Telephone: 0271-236-1635

'I“h
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(Post
Transistorised . ARRARD GUARANTEED
............. £3.19.0
SP%(MI: IIdiecast).. £10.19.0
............. £5.10.0
Model 1.000 .. . £6.5.0
Model 2,000 £6.10.0
Model 3,000 . £3.10.0
ATG0 M. I £12.10.0 BY RETURN OF POST—GUARANTEED 3 MONTHS
) gégigg Batisfaction or Money Back Guarantee on goods if returned unused within 14 days
CALLERS WELCOME Demonstration without £27.10.0 ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE
) ) i 12/6 TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 8d. per valve. Free over 12
obligation at all | stereo ceramic cartridges 1878 1L4  2/3|6P25 13/-20P3  0/6{EBFS0 8/9 |[EZ41 9/8 |[P¥88  9/8
154 5/9/ep2s  0/8|20Ps 18/9|EBFS9 8/- |[EZS0  6/6 | PY800 8/-
branches PLINTHS 2021 3/618Q76 I |2LGT 7/-|EBL2L 12/- |EZ81  7/- |PY801 8/-
Universal fitting de luxe Teak 3Q4 6/3|8Q7GT 9/9|25Z4G 8/-|ECC40 10/8 [FC4 8/8 |PZ30  8/8
for SP25, 1,000,2.000,  59/- 504G 7/ |6SJ7GT 6/-|30C15 12/8/ECC81 5/9 (G232 10/8 |SP61  3/9
3,000, AT60 5YSGT 7/8|6SL7GT 7/9|30C17 11/6 ECCS2 5/6 |GZ34 11/6|TDD4 8/
Ditto Perspex Clear 5Z4G  7/9|8SN7GT 6/9|30F5 10/-{Eccs3 7/- |KTeél 13/-|Ul4/18 8/~
View Cover, Conplete £5.15.0 6Z4GT 10/6/6U4GT 10/6{30FL1 10/9|ECC84 8/ |KT63 5/6 |U25  10/8
LAB80, 401, Superb Teak/Pers- 6/30Le 10/6|6V6G  4/9|30L15 12/6|ECCS5 6/0 [KT66 20/6 U2  10/6
pex top flnish plinth £ g 6A8G  7/8|6VEGT 7/9|30L17 12/6 ECC88 10/6 KTWel 6/9 |Us5  18/6
Normally £12.10. A9. 8AK5  5/8/8X4 5/6/30P4 12/6|ECF80 8/9 |KTW63 6/-|Ul9l 13/
6AQ5 5/-|6X5G  5/-|30P12 10/—|ECFsz 8/6 |KTZ63 7/-|U281 /6

9
- ) SATG  8/-|6X5GT 7/9|30PLL 19/-|ECHA42 11/6 [MU14 8/~ U282 18/-
This beautifully compact 8 | gagg 7/-|7B6  12/8(35A5  9/6|ECHS1 ?/9 N37  10/6 |US0L 20/~
transistor machine (size 8 X 4 X | gpag  6/8|7B7 7/6|35L8GT B/6|ECLS0 b/8 |N78 14/ UABCBO 718
2}in.) will give quieter, more 8BE6  6/6|7C5 10/e 35W4 7/8/ECL82 8/6 |N108 14/- |UAF42 B8/9

interference free reception. Months | gpHg  7/8|708 718 |35z40T /9 |ECLS3 11/6 PCs6 10/6 UB41  8/8

of use from a standard 9 volt battery | ggye  8/-|7H7  7/8|35L6GT 9/6|ECL8S8 10/6 |[PCR7  8/6 | UBC4L 8/9

. or its small power requirements can be | ggRry 10/8(757 15/6 i2 s/e EF36  5/8 |PCC84 6/5 UBCSL 7/8

HIGH QUALITY: drawn from any amplifier. Low noise 8BWE 8/6|7Y4 8| EF3s  8/- |PCC85 7/8 |UBF80 8/6
LOW NOISE fe'::l‘lll-]g“;?l!l:‘;! ﬁ‘;‘::";hie!“lng ‘;:'g‘;‘: 8BW?7 6/~ |10C1 121 1853'm20/e EF40 15/— chaa 12/8 gg{gg lwg
BATTERY OR MAINS coupled to ' double-tuned discriminator | 08 31 |1oes ajo|oss  3/6|EFaz /o |BCCIsH 1o |Secan sle
OPERATION terntinating in an L.F. stage giving ample | gcg 12/~ |10LD1115/8/958 3/ |EF50  3/3 |PCF80 6/9 |UCFS0 9/8
output for all quality amplifiers. 8CD8G 18/ |10P13 9/6|AZ31 9/6 |EF80  5/3 |[PCF82 6/9 |UCH21 11/8

6D6  4/-|10Pla 9/8|DAFS1 4/9|EF85 7/3 |PCFse 9/3 | UCH42 9/8

ol foiidh Jinh dimm ueam onen o

F6G  6/-|12AT? 5/9|DF9l  3/- =

REDUCED PRICE DUE £6 10 0 6P13  4/6|12AU8 6/-|DF98  8/3|EFS1  3/6 |PCL84 10/ |UCLS3 11/8

[ ] [ ] 6F14  7/6/|12AU7 5/6|DK91 5/6| EF183 9/- |PCL85 10/8 | UF41 10/

TO HUGE SALES 6F16  9/6|12AX7 7/-|DKe2 9/6EF184 9/- |PCL86 10/6 |UF42  6/2

(3 FOR £18) 8/-|12BA8 8/-|DKeg 8/3 EL32 5/ |PL33 UF85 8/8

= Gisa 4|l Gre|DLES B aia|Riy ‘e vier il

12176T 10/- | DLY4 5

RANS 100 HIGH-STABS 9/- | 618 4/3|18K7GT 8/-|DL96  8/3|EL4l 10/9 [PL82  5/9 |UL44 15/~
e s | sermg o sl AT R
GUARANTEED TOP QUALITY BT tow lows. 00, 3. 25 yis, 11/6; GT 10/612Q7GT 7/8| D8 | SLEtN LY g 1018

Mullar Matched Oupat Kits 0CISD Q) /fj || 0 vds. 22/ 100 yas iue. Plup 1y, | SE7G 2(8|12617  8i6| EABCSD 700\ EMSD  Bi i 0Ves 1oJ8 | puso 108
e - / 6KS8GT 10/6/19AQ5 6/6 EB41  4/6|EMsa 8/9 |[P¥Y33 8/ |UY4al 8/~
RF. Kits 0044, 0045 () 3 trans- {1 /- 100 RESISTORS 6/6 | BEBGT e A oio|Eber  aig|EYsr s/e|PYso 6/8|U¥ss 6/6
2" oo . 9 / SIZES—i—3 watt. ) 6L6G  9/6(20F2  9/8|EBC33 8/8|EYSé 8/6|PYS1 5/9 |VR105 6/-
AF H e/ D HE M s MICROPHONE CABLE. Highest quality 8L18  7/9[20L1 17/-|EBC41 10/6 EY88 9/6 |[PY82  5/6 |VR150 8/-
115 8/~  0C3 9/~ OC81D 4/8 || black, grey, white, 8d. per yard. 6LD20 9/6[20P1  9/6|EBCS1 7/9|EZ40 B/8 |PY83  8/9|X86  7/9

AF118 6/- OCa4 5/- 0OCI70 6/~
AF117 58 O0Cs5 4/8 O0Ci71 6/- || 100 CONDENSERS 9/6
AF127  5/6  0C72 5/ Miniature Ceramic, Silver, Mica etc., 3pF

GERMANIUN DIODES to 5 F. LIST VALUE OVER 24.
General Purpose miniature detector 8d PLEASE NOTE. A wide range of cabinels NE W BRA N‘ H
or8/8doz 3 v callers at all branches. =

((lgo/ld Bonded Top Grade 1 /_ — ® . =
NOW OPEN A
SILICON RECTIFIERS SPECIALS! 0
Guaranteed performance. Top Makes. Tested Factory fresh less Cartridges. 6 QUEEN’'S ROAD

"aOv working

Smtw 209 Bl 5 || TRt BRIGHTON

BARGAIN PARCELS Mono first-gv?de Cartridges. 12/6 TEL. BRIGHTON 23975
Including variable condensers, i.t. coils, loudspeaker | Stereo Ceramic Cartridges. . . .19/- :
gll;‘glwnl;ets.tkg&hs pots, ;:oxlnldens;u, rle!utoxs, nuis, extra 50 yds. from Clock Tower
olts, cabine ings, switches. hoke, . .
reotifier, transistors al a small lnc:::)sno;ﬂ?:tcva(}u: EM/I 4-speed heavy turntable & mins. walk from Station

Due to heavy demand we now Pack them in several i
sizes—be amazed—1try one now. player 200/250V it

. S With largest range of hi-fi and components at the keenest
lightweight pick-up (dual prices in Sussex
cartridges 10/- extra) 49/'

MAINS-BATTERY

Microsonic 7

FREF FLOG LIST NO 2 oo,

KITS 7 TRANSISTOR RADIOS SEND S.A.E OR CALL AT ANY BRANCH FOR YOURS |

h full di I I
Jamazing volume, clarity und sensitivity|

FANTASTICALLY POPULAR tmxil bm"ll“tl gu tlipedakermSohgxlennﬁr I NAME . I
pocket wallet. Supplied with rechargeable

>+ TAP E Y || feeimiom cens (2 sews) and 230 vac) | | ADDRESS 1
lcharger with 5 amp. plug. Fabulous present.|

We ofter you luily tensilised polyes&ar/myln Buge purchase enables us to offer the com-| I I
and P.V.C. tapes of identical quality bi-fi, wide plete outfit at & fraction of market value.

range recording oharacteristica as top grade (It not amazed by the value and perform-

tapes. Quality control manufacture. They ance your money will be refunded 49/_ I Block Capitals Please .PW3 I
are truly worth a few more coppers than il returned within 14 days). I_

e r o imtad o s ‘ __________________.I

TRY ONE AND PROVE IT YOURSELF. SBtockists of Leak, Qua Linear Rogers, Truvoz, Fevrograph, Wharfedale, etc., etc.
Btandard Play Long Play Post: 11b. 1/6, 14 1b. 2[0 2 1b. 2/8, 4 Ib 313, 6 b. 4f-, 14 Ib 6[6 CALLE Rs A very wide range o]electramccomponmu awast
8in. 1501t. 2/313in. 2251t 2/9 you at all branches. Your enguiries welcomed.

4in. 3001t 4/6{4in. 4801t 5/8
i 10 Tottenham Court Road, W.1.
5in. 8001t 718 |5in. 9001t . 10/8 ”
Stin. sori.  10/8|sun. latott. 13/ LONDON o soSean’asss
in. ) ft. 12/8}7in. 1,800ft. 18/ Park Creseent Place,
0 Do;(}g? Play Al Tx;)i&l)e Play | B Rl G HTO N Tel. 680722
in. - 4in. e -
4in. 600, 8/-|5in. 1,soon. 25/- PO R'I"s M 0 UTH ?ri‘i' gggal;rmoﬂ Road.

B e b den
i SOUTHAMPTON %t
Wo R'I" Hl N G 182 Montaxne Street.

in,

7in. 2,400,  27/- Quadl‘nple Play
3in. 8/8

All Majl Orders to Brighton wnh names and addresses in

BLOCK CAPITALS please,

q
_w
-
=3
=3
=4
(3
-

Postages 1] reel.
Post Free less 5% on three reels.
Quantity and Trade enquiries invited.
NOTE. Large tape stocks at all branches

TIM DING
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CIRIJOYSTICK... srocst

Can’t be far away —

BATH—Ryland Huntley.
BIRMINGHAM—Chas. H. Young Ltd.
BIRMINGHAM—R.S.C. Hi-Fi Centres Ltd.
BOURNEMOUTH-—National Radio Supplies
BRADFORD——R.S.C. Hi-Fi Centres Ltd.
BRADFORD—Radio Ham Shack.
BRIGHTON—Technical Trading Company.
BRISTOL—R.S.C. Hi-Fi Centres Ltd.
BURNLEY—Trafalgar Supplies.
CARDIFF—Wesak Radio.
CHELTENHAM—Spa Radio Ltd.
CHESTERFIELD—J. Tweedy Ltd.
COVENTRY—Swanco Products Ltd.
DARLINGTON—R.S.C. Hi-Fi Centres Ltd.
DERBY—R.S.C. Hi-Fi Centres Ltd.
DONCASTER—B. Page.
EDINBURGH—R.S.C. Hi-Fi Centres Ltd.
EXETER—Electrosure Ltd.
FOLKESTONE—John Golding Ltd.
GLASGOW—R.S.C. Hi-Fi Centres Ltd.
GOREBRIDGE—Gilmour Stewart.
HALIFAX—Albert Hind Ltd.
HARTLEPOOL—The Radio Shop.

HUDDERSFIELD—Radio Craft ( Hudd.) Ltd.
HULL—R.S.C. Hi-Fi Centres Ltd.
HULL—Short Wave (Hull) Ltd.
ILFORD-——Radio Developments Ltd.
LEEDS—R.S.C. Hi-Fi Centres Ltd.
LEICESTER—R.S.C. Hi-Fi Centres Ltd.
LEICESTER—S. May Ltd.
LIVERPOOL—R.S.C. Hi-Fi Centres Ltd.
LIVERPOOL~——Stephens-James Ltd.
LONDON—Daystrom Ltd.
LONDON—G. W. Smith & Co. Ltd.
LONDON—Lasky's Radio Ltd.
LONDON—R.T.&!. Electronics Ltd.
LONDON—Alfred Imhof Ltd.
LOUGHBOROUGH—Taurus Electrical Ser-
vices.
LUTON—Coventry Radio Ltd.
MANCHESTER—R.S.C. Hi-Fi Centres Ltd.
MIDDLESBROUGH—R.S.C. Hi-Fi Cen-
tres Ltd.
NEWARK—George Francis.
NEWCASTLE-UNDER-LYME—Sidney T.
Chadwick.

If you can’t get there you can always write to:

PARTRIDGE ELECTRONICS LTD.
CAISTER HOUSE, PROSPECT ROAD, BROADSTAIRS, KENT

Drop in and ask him for the facts

NEWCASTLE-UPON-TYNE—Richley &
Freeman Ltd.
NEWCASTLE-UPON-TYNE—R.S.C. Hi-Fi
Centres Ltd.
NEWPORT—K. F. Paull Ltd.
NOTTINGHAM—Pete’s Electronics Ltd.
PLYMOUTH—Radio Parts-Components
Specialists.
PORTSMOUTH—Technical Trading Co.
PURLEY—G3HSC.
SCARBOROUGH—Derwent Radio Ltd.
SHEFFIELD—R.S.C. Hi-Fi Centres Lid.
SOUTHAMPTON—Technical Trading Co.
SOUTH SHIELDS—J. R. Gough Electronics.
ST. HELENS—Harold Stott Ltd.
STOKE-ON-TRENT—(see Sidney T. Chad-
wick, Newcastle-under-Lyme).
SUNDERLAND—The Red Radio Shop.
WALSALL—Normal Service Ltd.
WORCESTER-—Jack Porter Ltd.
WORTHING—G.W.M. Radio Ltd.
WORTHING—Technical Trading Co.

Eddystone

SLOW MOTION DIALS

Catalogue No. 598 epicyclic dial

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

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

€Catalogue No. 898 gear driven dial

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

Pointer travel is 7. A circuiar
vernier scale, marked 0 to 100, is
read in conjunction with the
lowest line on the main scale,
which has five lines for indi-
vidual calibration. Overall di-
mensions 934" by 51”. Diecast
escutcheon finished glossy

‘black instrument knob 24"
diameter.
black to match 24" diameter

instrument knob, Complete with
fixing screws and mounting
template.

Eddystone Radio Limited

Eddystone Works, Alvechurch Road, Birmingham 31
Telephone: Priory 2231, Cables: Eddystone Birmingham. Telex: 33708

A MARCONI COMPANY

802

LTD/ED8

TRANSISTORISED
HI-Fl
RECORD PLAYER

Build your awn Hi-Fi Record
Player with the Sereqa}ie
tully transistorised umphl!u
which comes complete with
2-10” x & speakers and the
jatest BSR 4 Speed Stereo,
Meno Record Changer.
Advanced solid state amqhhe
only 45" deep. 14 transistor:

power. Frequency
0-15.000 ¢/s.

v EASY TO INSTALL

NO TECHNICAL KNOWLEDG!
REQUIRED

£29:17:6d). Send £7:14

today.

Name .

THIS
COUPON

NO

Address ...

plus & diodes, separate Bass
and Treble — 10 watts total
response

ONLY GNS.
+pP&P17/6
H.P. terms available. Deposit

£6:16:6d and 12 monthly pay-
ments of 38/5d {Total H.P.

r L 1 X N I 0 ¥ |
PoST PLEASE SEND ME FREE DETAILS OF YDUR RANGE

/fa |LEWIS
W: e o o o o o

FANTASTIC BARGAIN OFFER !

“TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS
Complete with 2-10” x 6" speakers and the latest
BSR Mono/Stereo Record Changer—a complete
radiogram at half norma! price ONLY
10 Watts Total output 34 ! P&P
17 Transistors & 10 diodes 2GNs.17/6
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY
H.P. available £9:2:6d deposit plus 18 monthly pay-
ments of £1:16:9d (Total H.P. £41:6.0)
Send €10 today

r
s

13

0dR Callers
Welcome

Il By &R un am 1
A

100 CHASE SIOE, SOUTHGATE, Dep.P3
LONDON, N.14. TELEPHONE PAL 3733/9666
- . . .




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. —

Installations — Draughts-
manship — IHluminating Eng.
—Refrigeration — Elem.

Electrical Science — Electri-
cal Supply — Mining Elec.
Engineering.

CIVIL ENGINEERING

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

EDUCATION, ETC.

FRE

Have you had your copy

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

On ‘SATISFACTION or
REFUND of FEE' terms

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

WHICH OF THESE IS
YOUR PET SUBJECT ?

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

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

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

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDINGCHEMICALENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.
Which qualification would increase your earning power?
A.M.1.Mech.E., AMS.E,
AM.LP.E, AMILM.L, ARLBA, ALOB., AM1ChemE., ARICS,
M.R.S.H., AM.LE.D., AM.L.LMun.E., CITY & GUILDS, GEN. CERT. OF

AM.I.CE, AM.LER.E,,

British Institute of Engineering Technology

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

of ‘“Engineering Opportunities” ?

jol

*

easily,

*

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio,T. V., Electronics,Etc
AM.I.E.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B, Certificate
P.M.G Certiticate
Practical Radio
Radio & Television 8ervicing
Practical Electronics
Eiectronics Englneering
Automation

THIS BOOK TELLS YOU

* HI?W to get a better paid, more interesting

HOW to qualify for rapid promotion.
HOW to put some letters after your name
and become a key man . . .

quickly and

* HOW to benefit from our free Advisory and

Appointments Depts.

HOW you can take advantage of the

chances you are now missing.

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

132 PAGES OF EXPERT
CAREER - GUIDANCE

INCLUDING
TOOLS

The specialist Elec-
tronics  Division of
B.LE.T.

NOW offers you a
real laboratory train-
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

obligation.

TO B.I.LE.T. 453A, ALDERMASTON COURT,
ALDERMASTON, BERKSHIRE.

and  without

Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.” I am interested in (state subject,
exam., or career).

3d. stamp if posted in 1
an unsealed envelope. I

B.Sc., NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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New! STEREO TAPE RECORDER, STR-1

Fully portable—own speakers

Kit £45.18.0
Ready-to-Use £59.15.0

FOR THIS SPECIFICATION

@ % track stered or mono record and
playback at 7%, 33 and 13 ips @ Sound-
on-sound and  sound-with-sound
capabilities @ Stereo record, stereo
playback, mono record and playback on
either channel @ 18 transistor circuit for cool, instant and dependable oper-
ation @ Moving coil record level indicator @ Digital counter with thumb-
wheel zero reset @ Stereo microphone and auxiliary inputs and controls,
speaker/headphone and external amplifier outputs . . . front panel mounted
for easy access @ Push-button controls for operational modes @ Built-in
stereo power amplifier giving 4 watts rms per channe! ® Two high
efficiency 8” x. 5* speakers. @ Operates on 230V a.c. supply.

HI-FI AMPLIFIERS

T§-23

TRANSISTOR STEREO AMPLIFIER, Model AA-22U. 20 +
20W + 1dB over 15 to 30,000 c/s into 8Q. 5 stereo inputs each
channel. Versatile controls. 20 transistor, 10 diode circuit. Modern
low silhouette styling . . . matches AFM-1, AFM-2 Tuners. Kit
£39.10.0 Ready-to-Use £57.10.0 (Cabinet £2.5.0 extra).

AA-22U

Low-priced 3+ 3 watt TRANSISTOR AMPLIFIER, TS-23
Breaks the price barrier in quality stereo.amplifer cost. Incorporates all
the essential features for good quality reproduction from gram, radio
and other sources. 3W rms (15Q) each channel. Good frequency
response. Modern, compact, slim-line styling. Ganged controls. 6
position selector switch. 16 transistor, 4 diode circuit. Walnut veneered
cabinet, optional extra. Kit (Amplifier) £17.15.0 Cabinet £2.0.0
extra, Ready-to-Use price on request.

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

FULL SPECIFICATION SHEET AVAILABLE

L B T T e T T T e T T A T e e e L L L L R T 1]

(E==es) ENJOY YOURSELF & SAVE MONEY

Finished models provide years of superlative performance
HIGH PERFORMANCE CAR RADIO CR-1

TEST INSTRUMENTS
Our wide range includes:
3" LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 0S-2. Compact size 5" x
78" x 12 deep. Wt. only 93Ib. Y bandwidth
2 ¢/s-3 Mc/s +3dB Sensitivity 100mV/cm.
T/B 20 ¢/s-200 ke/s in four ranges, fitted mu-
metal CRT Shield. Modern functional styling.
Kit £23.18.0. Ready-to-Use £31.18.0

GEN.-PURPOSE OSCILLOSCOPE.
Model 10-12U. An outstanding model with
professional specification and styling. “'Y”
band width 3 ¢/s-4-5 Mc/s £ 3dB. T/B 10 ¢/s-
500 ke/s. Kit £35.1.7.6. Ready-to-Use £45.15.0

DE LUXE LARGE-SCALE VALVE VOLT-
METER. Model 1M-13U. Circuit and speci-
fication based on the well-known model V-74

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

@ 8 Latest semi-conductors (6 transistors, 2 diodes) @ For 12 volt positive
or 12 volt negative earth systems @ Powarful output (4 watts) @ Pre- 5~
assembled and aligned tuning unit @ Push-button tone and wave change
controls @ Positive manual tuning @ Easy circuit board assembly
@ Instant operation, no warm-up time @ Tastefully styled to harmonise
with any car colour scheme @ High quality output stage will operate two
loudspeakers if desired. Can be built for a total prica.

Kit (less spkr.) £12.17.0 incl. P.T. (6 x 4 LS £1.4.5 extra).
W T T O T TR T T T

RADlOS but with many worth-while refinements, 6”
Ernest Turner meter. Unique gimbal bracket
“OXFORD"”’ LUXURY  PORTABLE allows operation of instrument in many posi-
Model UXR-2. 7 transistor, 3 diode circuit. tions. Modern styling.
7" x 4" LS. Push blf.lﬂol‘l LW/LM and Tone. Kit £18.18.0. Ready-to-Use £26.18.0
Specially designed for use as a domestic or
. VALVE VOLTMETER. Model V-7A. 7 voltage
iperson_al porgable recsiver. Many features, ranges d.c. volts to 1,500 A.C. to 1,500 r.m.s. and 4,080
ncluding solid leather case. ; Pl
Kit £14.18.0 incl. P.T. peak to peak. Rgsmance _0-1(2 to 1,000MQ with internal
Oxford battery. D.C. input resistance 11MQ. dB measure-
TRANSISTOR PORTABLE. Model ment, has centre-zero scale. Complete with test prods,
UXR-1. Pre-aligned 1I.F. transformers. leads and standardising battery.
printed circuit. Covers LW. and MW, Kit £13.18.6. Ready-to-Use £19.18.6
Hos 77 x 47 loudspeaker, Real hide case. M MyLTIMETER. Model MM-1U. Ranges 0-15V to
i 11.0 incl. P.T. 1,500V a.c. and d.c.; 150pA to 15A d.c.; 0-2Q to 20MQ
JUNIOR EXPERIMENTAL WORKSHOP 41" 50pA meter.
Model EW-1. More than a toyl Will Kit £12.18.0. Ready-to-Use £18.11.6
make over 20 exciting electronic devices, R.F. SIGNAL GENERATOR. Mode! RF-
incl.: Radios, Burglar Alarms, etc. 72 N .
UXR-1 page Manual. The ideal present! 1U. Up to 100 Mc/s fundamentals and 200

Kit £7.13.6 incl. P.T.

TRANSISTOR STEREQ FM TUNER. Elegantly designed to
match the Stereo Amplifier, model AA-22U seen above. Many
special features include buiit-in power supply. Available in two
units sold separately, can be built for a TOTAL PRICE KIT (STER-
EQ) £24.18.0 incl. P.T. Cabinet £2.5.0 extra (MONO) version
£20.19.0 Kit.

WELCOME TO OUR HEATHKIT CENTRES

LONDON—223 Tottenham Court Road, W.1.
Opens Mon-Fri 9 am-5.30 pm. Sat 9 am-1 pm.
BIRMINGHAM—17-18 St Martins House, Bull Ring.
Tue-Sat 9 am-6 pm. Thur 9 am-8 pm. Closed Mon.
GLOUCESTER—Bristol Road.
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Mc/s on harmonics. Up to 100mV output.
Large accurate calibrated dial scales. Factory
wired and aligned coil and band switch
assemblies. ldeal for the service shop. Kit
£13.18.0. Ready-to-Use £20.8.0.

TV ALIGNMENT GENERATOR. Model
HFW-1, Covers 3-6 Mc/s—220 Mc/s with
0-42 Mc/s max. sweep width. Stable all-
electronic sweep circuit. Built-in marker
oscillators—5 Mc/s crystal and 20 to 60
Mc/s variable. AGC circuit. Positive action

return trace blanking Kit £38.18.0.
Ready-to-Use £49.15.0.
TRANSISTOR POWER SUPPLY.

Model IP-20U. Up to 50V, 1-5A output.
Ideal for Laboratory use. Compact size.
Kit £35.8.0. Ready-to-Use £47.8.9

Prices and specifica-
tions subject to change
without notice




New! STEREO AMPLIFIER, TSA-12

12 x 12 watts output.
Kit £30.10.0 /ess cabinet
Ready-to-Use £42.10.0
Cabinet £2.5.0 extra

FOR THIS SPECIFICATION

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

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

FULL SPECIFICATION SHEET AVAILABLE

VALVE TUNERS

TUNERS
<~—FM
AM/FM—

% HI-FI FM TUNER. Model FM-4U. Covers 88-108 Mc/s. Flywheel
tuning. Pre assembled and aligned, R.F. tuning unit (£2.15.0 incl. P.T.)
with I.F. output of 10-7 Mc/s and I.F. amplifier unit, with power supply and
valves (£13.13.0). For free standing or cabinet mounting. Total Kit £16.8.0

% HI-FI AM/FM TUNER. Model AFM-1. Covers AM 16 to 50, 200-550
and 900-2000 metres FM 88-108 Mc/s. Pre-aligned Tuning Heart (AFM-
T1—£4.13.6 incl. P.T.) and I.F. amplifier (AFM-A1—£22.11.6). Printed
circuit board, 8 valves, Built-in power supply. Total Kit £27.5.0

% Models available in two units for your convenience.
MULTIPLEX DECODER, Model SD.1. Convert above models to stereo

at low cost. Transistorised circuit. Self powered. Compact, matching unit.
Kit £8.10.0. Ready-to-Use £12.5.0

T R e R A T R TH e s

Build Britain’s Best Electronic Kits

No special kit-building skills or Electronic knowledge required

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabinet
“in the white”. Two speakers. Vertical
horizontal models with legs, Kit £12.12.0
without legs, Kit £11.17.6 inc!. P.T.

The BERKELEY SLIM-LINE
SPEAKER SYSTEM, fully finished
walnut veneered cabinet for faster con-
struction.  Special 12" bass unit and
4”  mid/high frequency unit.  Range
30--17,000 ¢/s. Size 26” x 17" only 73" deep.
Modern attractive styling. Excellent value.

Kit £19.10.0. Ready-to-Use £24.0.0

COTSWOLD SPEAKER SYSTEMS.
Outstanding performance for price.
MEFS: Size 36” x 161" x 14" deep.

! Kit £25.12.0. Assembled £33.4.0
e STANDARD: Size 26" x 23” x 14%” deep.
Berkeley Kit £25.12.0. Ready-to-Use £33.4.0

® Deferred terms available in UK over £10.
@ Extended terms over £75 (UK only).
@ Full specification sheet of any model available upon request

@ Prices quoted are Mail Order, retail prices in general slightly
higher.

I e e e A ORI

Heatiik| “:L".i_"“ 4 tSheirs‘d for
iF L@ ' Catalogue
it's FREE

Mail for your own copy Today! —p |

New! Portable Stereo Record Player, Srp-1

Automatic playing of 16, 33,
45 and 78 rpm records. All
transistor—cool instant opera-
tion. Dual LP/78 stylus. Plays
mono or stereo records. Suit-
case portability. Detachable
speaker enclosure for best
stereo effect. Two 8in. x 5in.
special loudspeakers. For 220-
250v ac mains operation. Over-
all cabinet size 15:% x 37 x 10%in.

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

KIT £27.1 5.0 incl. P.T. Ready-to-Use price on request.
CENTR TR TR T T TR R T TR TR n T

“"AMATEUR’ EQUIPMENT

80-10m TRANSMITTER, DX-40U.
Power inputs 75W. C.W., 60W peak
CC phone. Output 40W to aerial.
Provision for VFO.

Kit £29.19.0. Ready-to-Use £41.8.0

AMATEUR BANDS RECEIVER
Model RA-1. To cover ali the Amateur
Bands from 160-10 metres. Many special
features, including: half-lattice crystal
filter; 8 valves; signal strength S
meter; tuned R.F. Amp. stage.

Kit £39.6.6. Ready-to-Use £52.10.0

160-10M TRANSMITTER. Model DX-
100U. Careful design has achieved high
performance and stability. Completely
self-contained.

Kit £81.10.0. Ready-to-Use £106.15.0

35 Dages, many models | 1o DAYSTROM LTD. Gloucester. Tel. Glos. 20217 1
Radio . . . Amateur gear, | Piease send me FREE CATALOGUE YES/NO |
Britains largest selection I Further details of model(s) . . .. wuvi o . i puiwiosonbnsbsrconenbbbbnn. I
of top quality, electronic | . ... . e I
kits. L N AME e

| ADDRESS. o im. ool o 8 bl i o oo ol oot o - o 2 s ol i o bonb |



SPECIAL OFFER SPEAKERS. Ellipt.
Goodman 8 x 5in. 3-ohm post paid 30/-
(57/6 pair). Baker's 12in. circular heavy
cast frame 20W. 3 or 15-ohm £5 post
paid or £9.10 pair. Goodman 3iin.

square 15-ohm 12/- post paid or 20/-
pair.

8 WATT, PUSH-PULL OUTPUT AM-
PLIFIER, 200-250 Volts A.C. EZ80,
ECC83, 2—EL84. Baass, treble, voljon- |
oft. £5.15.0 (7/6 P. & P.).8ize 12 x 34 x
5in. high.

VHF/FM TUNER. 88-102MHz. Self-
powered. Valves ECC85, EF89, 6BW7,
ECC82, two diodes and metal rect.
8 x 6 x 5}in. high. Full instruction book,
circuit diagrams, etc. 2/6; free with
chagsis. With front panel and brackets
£7.19.6 tax paid and carr. paid. Can be
supplied built for £8.17.6.

68 TRANSISTOR “SUPER SIX”. M.W.
and L.W. kit, £4 (5/- P. & P.). Woodcn
cabinet 11 x 74 x 3}in. All parta may be
purchased separately.

3%in. 10,000 line speaker, or 7 x 4in.
6000 line.

12-WAY CABLE, each way 7/0048in.
and P.V.C. covered. S5/in. ‘overall,
P.V.C. covered. 2/8 yard, plus 1/6 post
any quantity.

100 yard REEL, £11 post paid.

9 CORE 14/0048 1/8 yd.; 14/0048 twin

8 CO E + 1 screencd 14/0048 2{-yd
18 CORE 14/0048 2/- y
Please add postage

TRANSISTORISED F.M. TUNER. 8ize
6 x 4 x 2}in. Model A1005. Requires 9v.
10m A, 88-108MHz printed circuit. Cap.
tuny d; 3 LF. stages; double tuned dise. ;
10mV output with 10 microv. input.
Trangisiors 28A235 x 2; 28A3560 x 3;
8B75 and dlodes 1N34, 1N60 (2). Only
£7.5.0 (4/6 P. )

2 x 4 WATT STEREO AMPLIFIER.
Printed circuit. S8eparate power pack.
Metal rectifier. ECC83 and 2—ELS84.
Negative feedback. Vol, base, treble
each channel. Muting switch and on/off.
£5.10.0(7/6 P. & P.).

TAPE
AMPLIFIER FOR
MAGNAVOX
TAPE DECKS —
2 or 4 TRACK

Chaassis 12} x 51 x 4}in. high. Plastic front panel gold" finish—12} x 4}in. 200-250
A.C. Record/Playback amp. switch; Off/On-Tone: Vol./Mc.; Vol./Grani; Mic. Input;
Gram. Input; Monitor; 8peaker Socket. Valves 6BR7; 12AX7; EM84; EL84; 6X4.
Separate power pack. Complete amp. and power pack, £8.17.8. (6/~ P. & P.). Rexine
covered cabinet (tan) 154 x 17 x 94in. high with slopmg tmnt for amp.; complete
with two tweeter speakers, and special adapti H or x Deck
85/- (8/- carr.) 3 speed Magnavox 2-track tape deck £10.17. 8 4-track £12.15.0.
Complete Recorders (with speed compensation) 2-track £29; 4- track £32 (carr. 28/-).
‘Worth £10 more on normal retail prices.

STEREO AMPLIFIER 2 x 3 watt

200-250y. A.C. Mains. EZ80 and 2 x ECL86. Vol, Tone, Balance controls. With
o.p. Tranf for 3 ohma. ¢ x 3}in. (plus trans. 2in. extra) x 3}in. high. £6.17.8 (P. & I,
7/6 extra).

Three tone grey record player cabinet (by well known manufacturer) taking above
ampiifier, compiete with two 6lin. speakers (one speaker in removahle lid). Size
17 x 154 x 7}in. high. Takes Garrard 1000, 2000, 3000 autochangers. £4.17.8
(plus 7/6 carr.).

Complete 8tereo Record Player using above equ:pmem 18zns. carriage paid.

NEW 6 PUSH BUTTON STEREOGRAM CHASSIS

M.W.;8.W.1:8.W.2; VH.F.:
Gram; Stereo Gram. Two
separate channels for Stereo-
gram with balance control.
Also  operates with two
speakers on Radio. Chassis
size: 15 x 7 x 8}in. high. Dial
cream and red. 15 x 3in. 190-
550M; 18-51M; 60-187M;
VHF 88-100 Mc/s. Valves:
ECC85, ECH81, EF89, 2 x
ECL86, EM84 and Rect.
Price £19.18.0, carr. paid or
£6.13.0 deposit and 5 monthly
payments of 56/8. Total H.P.
price £20.15.8. Cream moulded
escutcheon ineluded.

COPPER CLAD BOARD 73 x 141 x }in. 5/- pius 1/6 p.p. on 1; 4/6 on 2 or more.
Maing trans. 230-250V in; 8ec. 250V. 40mA, 6-3V. 1A drop thru. resin impreg. 14/-
post pd. (6 for £3) Gardners 250V.in: 5V. or 4V. 1A, 4V. 6A 15/- post pd. Choke
(Gardners) 120H 10mA. 8KV WEKG. 20/~ post pd.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mins. from Station and Buses). FULL GUARANTEE Aldershot 22240
CLOSED WEDNESDAY AFTERNOON CATALOGUE 6d.
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Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next full time 16 month College Diploma
Course which givesathorough fundamental
training for radio and television engineers,
starts on 24th April 1968.

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
M famous Pembridge College. Minimum entrance
requirements: ‘0" Level. Senior Cambridge or
equivalent in Mathematics and English.

- To: The Pembridge College of Electronics
n (Dept.PW1), 34a Hereford Road. London,W.2

. Please send, without obligation, details of the
Full-time Course in Radio and Television.

NAME

. ADDRESS




Pecrless

HI-FI BAFFLE
SPEAKER SYSTEMS
FOR MONO OR STEREO

The new Peerless systems are engi
neered to the high quality standards
that have made Peerless pre-eminent
in high-fidelity design over the past
years. Our experience, together with
the most careful selection of mater-
ials and strictest manufacturing con-
trols, assure performance of highest
quality.

All the speaker systems are mounted and
wired on a front board covered with plastic
fabric grille and ready for cabinet mounting.
Available in 40, 80 or 160 impedance.

4-30 PABS

4-30 PABS (also available as KIT, see below).

Is a 3-way speaker system consisting of 4 speakers and crossover network.

Max. Power Input: 30 Watts.

Frequency Range: 30-18000 c.p.s. in 50 litres (1.75 cu. .} cabinet.

Speakers: Woofer D 120 W special. Mid Range O 570 MRC.

Tweeters 2 X MT 25 HFC.

Crossover Frequencies: 500 and 3500 c.p.s.

Dimensions (inside) for 50 litres cabinet: Approximately 24'3/;,X 133X 9%in. (630 X
340 X 234 mm).

Brown coloured plastic fabric grille.

2-8 PABS (also available as KIT, see below).

is a 2-way speaker system consisting of 2 speakers and crossover network,

Max, Power Input: 8 Watts.

Freaquency Range: 50-18000 c.p.s. in 16 litres (0.57 cu. ft.) cabinet.

Speakers: Woofer B 65 W. Tweeter MT 25 HFC.

Crossover Frequency: 4000 c.p.s.

Dimensions (inside) for 16 litres cabinet: Approximately 15°/,4 X 9§X 6}in. (395 X 245
X 165 mm).

Specify grey or golden coloured plastic fabric grille.

2-10 PABS (not available as KIT).

is a 2-way Speaker system consisting of 2 speakers and crossover network.

Max. Power Input: 10 Watts.

Frequency Range: 50-18000 c.p.s. in 6.5 litres {0.23 cu. ft.) cablnet.

Speakers: Woofer O 525 WL. Tweeter MT 20 HFC.

Crossover Frequency: 3500 c.p.s.

Dimenslons (inside) for 6} litres cabinet: Approximately 9%/, X 6} X 6%4in. (252
X 158 X 167 mm).

Dark coloured plastic fabric grille.

3-15 PABS (also available as KIT, see below).

Is a 3-way speaker system consisting of 3 speakers and crossover network.

Max. Power Input: 15 Watts,

Frequency Range: 45-18000 c.p.s. in 30 litres (1.06 cu. ft.) cabinet.

Speakers: Woofer P 825 W, Mid Range GT 50 MRC. Tweeter MT 20 HFC.

Crossover Frequencies: 750 and 4000 c.p.s.

Dimensions (inside) for 30 iitres cabinet: Approximately 20} X 8% X 103in. (515 X
218 X 270 mm).

Specify grey or golden coloured plastic fabric grille.

3-25 PABS (also available as KIT, see below).

Is a 3-way speaker system consisting of 3 speakers and crossover network.

Max. Power Input: 25 Watts.

Frequency Range: 40-18000 c.p.s. in 100 litres (3.5 cu. #t.) cabinet.

Speakers: Woofer CM 120 W. Mid Range G 50 MRC. Tweeter MT 20 HFC.
Crossover Frequencies: 750 and 4000 c.p.s.

Dimensions (inside) for 100 litres cabinet: Approximately 25X 15 X 16%in. (635 X 380
X 412 mm).

Specify grey or golden coloured plastic fabric grille.

LOUDSPEAKER SYSTEMS IN
"KITS FOR MONO AND
STEREO

Peerles:

If you want to spend a little extra time to establish your high-fidelity sound system
and at the same time save money, you can get four of our PABS systems in KITS.
A KIT system consists of speakers, crossover network, drawing of cabinet as well as
mounting instruction, but without baffle.
Available in 40, 8Q or 16Q impedance.

4-30 KIT

HI-FI CABINET SPEAKERS
FOR MONO AND STEREO

Peerles

A trio of 2-way and 3-way compact speaker systems in oiled teak cabinets of bookshelf
type. Danish design and technique at its very best.
Availabie in 40, 82 or 16Q impedance.

2-10A MEDIUM
SIZESYSTEM

2-10 COMPACT SYSTEM

is a 2-way speaker system in cabinet with dark coloured plastic fabric grille Combines
one special woofer {(53in.), one closed-back tweeter (2in.) and a crossover network.
Crossover Frequency: 3500 c.p.s. Frequency Range: 50-18000 c.p.s. Power Capaclty:
10 Watts. Cabinet Size: 10§ X 8%/, X 83in. (260 X 156 X 213 mm).

2-10A MEDIUM SIZE SYSTEM

is a 2-way speaker system in cabinet with brown coloured plastic fabric grilte. Com-
bines one special woofer (62 X 103in. elliptical), one closed-back tweeter (2fin.)and a
crossover network. Crossover Frequency: 3500 ¢.p.s. Frequency Range: 40-18000 ¢.p.s.
Power Capacity: 10 Watts. Cabinet Size: 193 X 93 X 103in. (500 X 250 X 270 mm).

4-30 MONITOR SYSTEM

is a 3-way speaker system in cabinet with brown coloured plastic fabric grilte. Com~
bines one special woofer (12in.). one special mid range (5 X 7in. elliptical), two
closed-back tweeters (2}in.) and a crossover network. Crossover Frequenctles: 500 and
3500 c.p.s. Frequency Range: 30-18000 ¢.p.s. Power Capacity: 30 Watts. Cabinet Size:
25%/,, x 14%/,, x 11}in. (650 X 360 X 300 mm).

MADE BY

PEERLESS FABRIKKERNE A/S

COPENHAGEN . DENMARK

Distribution in the U.K. by
C. E. Hammond & Co. Limited — 90 High Street,
Eton Windsor, Berkshire

Please send me details of Peerless

[0 CABINET SPEAKERS ] PABS O KITS

Mr.

Address ...

Post to C. E. Hammond & Co. Ltd., 90 High Street,

Eton Windsor, Berkshire.
March/PW/1968
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HAVE YOU GOT YOUR COPY OF
OUR GREAT “"35th BIRTHDAY""
CATALOGUE? — FREE WITH OUR
COMPLIMENTS

Printed In large 18 x1lin. modern magazine
format—the “Birthday Catalogue” contains
thousands of different items from our vaststocks
ol Rndm Hx Fi, TV, Test Gear Components,

and other
PLU
“Birthday Pictorial” is num-

bered and automatically enters
you in-our great “Birthday Draw' with over
£100 in Gift Vouchers ta he won.
All goods shown in the *‘Birthday Pictorial™ are
available over the counter from any of our
branches—or by post to any address in the U.K.
or overseu~—brmgmg the benefits of shopping
at Lasky’'s to you in your home.

p. YOUR COPY IS WAITING.
Just send your nmame, address and 2 6d. stamp
for postage,

A MUST FOR EVERY
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many bargain offers and prices
exclusive to Lasky's

in addition every copy of the
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NOW AVAILABLE FOR THE FIRST TIME
IN GREAT BRITAIN—TWO NEW

TRIO
RECEIVERS

MODEL JR-500SE

This high performance receiver
is made eapecially to cover the
amateur bands and utillses a
crystal controlled double hetero-
dyme circnit for extra sensitivity
and stabijlity. Brief spee.: Covers
all the amateur bands in 7 separ-
ate ranges between 35 and 28-7
Me/s. Circuit usea 7 valves, 2
transistors and 5 dlodes plus 8
crystals; output 8 and 500 ohm and 500 ohm phone jack. Special features: Crystal con-
trolled oscillator @ Variable BFO @ VIO @ AVC @ ANL @ B meter @ 88B.CW @
Btand-by switch @ Special double gear dial drive with direct reading down to 1 kHz @
Remote control socket for connection to a trausmitter. Audio output 1 watt. For use
on 115/250 V A.C. Mains. Buperb modern stviing and control layout—finished in dark
grey. Cabinet size 7 x 13 % 10 in.Weight 18 1bs. Fully guaranteed, complete with instruc-
tjon manual and service data.

LASKY'S PRICE £61.19.0 (arriage and Packing 12/6

MODEL 9R-59DE

Briel spec,: 4 band receiver cov-
ering 550 Kc/e to 30 Me/s con-
tinuous and electrical band
spread on 10, 15, 20, 40 and 80
metres, 8 valve plus 7 diode
circuit. 4/8 ohm output and
phone jack. Special features:
BSB-CW @ ANL @ Variable
BFO @ 8 meter @ 8ep. band
epread dial @ IF frequency 455
Kc/a @ Audio output. 1:-5 W @
Variable RF and AF gain con-
{rols. For use on 115/250 V A.C.
Mains. Beautifully designed con-
trol layout finished m light grev
with dark grey case, size: 7 > 15 %X 10in. Welght 19 1bs. Fully guaranteed. complete with
instruction manual and service data.

LASKY'S PRICE £36.15.0

Carriage and Packing 12/8.

JOYSTICK VARIABLE FREQU ENCY ANTENNA

R 1 y variable fr 4 for trar nd . With a variable
matching unit these antennae perfonn as a high 'Q’ device ut any aelected Medmm or Bhort
waveband. 8end for 8.A.E. for descriptive leaflet.

AERIALS (7' 6" Long) Matching unita
VFA Btandard £415 © A.T.V. 34 £312 6
VFA De Luxe £519 6 e £ 4 0
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c ROWN MODEL TRF-6

SUPER COMPACT AM/FM 9 TRANSISTOR
POCKET RADIO

Unbelievably small for an AM/FM receiver—the
Crown is oniy 44in. x 23in. X 13in. Buper sensitive
9 transistor supcrhet circuit with directionless
stabilised reception. AM cover; MW 335-1606 Kc/s.
FM cover; 88-108 Mc/s. Superb tone reproduction
2{in. PM speaker. Precision tuning. 6 gection
(141 in.) telescopic aerlal—clips into side when
not in use. Output 280 mW max. Beautifully
styled and finished cahinet in black plastic with
silver metal trim. Operates on one 9V battery.
Complete with leather purse, ear-piece and battery.
List Price 13} Gns.

SCOOP Price £7.19.6 pouzs.

IDEAL FOR USE WITH THE “TOMMY " WIRELESS
MICROPHONE — SEE BELOW

THE LATEST
MARVELS IN TRANSISTOR
MINIATURISATION

The TOMMY
MODEL wWO-11
WIRELESS
MICROPHONE

This bramd new wireless mic. combines
sensitivity with miraculous miniature size.
only 0-72 x 0-62 x 2-24in. Easily concealed
with many uses—idea! for parties, games, or
&8 a baby alarm, etc. Iideal for use with the Crown AM/FM radio and
model A1004 FM Tuner. Brief Bpec.: Bhort Range transmlmng, frequency
9-107 Mc/s FM. External Antenna. Battery; Mereury 1-3V (Mallory 6875 R).
Weight 0-650z. Complete with battery and trimmer for tuning and instruction
booklet.

Lasky’s Price £5.19.6 Post Free

SPECIAL PACKAGE PRICE it bought with the
Crown TRF 6 AM/FM RADIO. See above

TCC B4002 EXPORT FM
WIRELESS MICROPHONE

Highly sensitive—for static or mobile use, 8ignal can
be picked up by any FM radio or tuner which receives
frequencies between 96-104 Mc/s over several hundred
yards. Bize only 3in. x 2iin. x lin. (in leather case).
Operates on one PP3 type hattery. Complete with
clip-on dynamic ext. mike (}in. x %in. X 5/16in.1) and
battery. List Price 18 Gns,

Lasky’s Price £6.19.6 Post free anywherein the world.

These cannot be operated in the U.K. owing to G.P.0. regulations.

SPECIAL INTEREST ITEMS!

NEW—LASKY'S MINIATURE TRANSISTOR
AMPLIFIER MODULES

Incorporating the very latest circuitry to
provide high sensitivity and good quality
in conjunction with extreme small size and
compactness. High quality Newmarket
transistors used throughout. All designed
to operate on 9v. miniature battery.

Add 1/- on each for Post and Paoking.

TYPE LRPC 1. 3 transistor. Input sens.
50mV. Output 150mW. OQutput imp, 40Q.

- e

£12.19.6 Post Free

8ize 2x1x{in. ...... PRICE 27/6

TYPE LRPC 4. 5 transistor. Input sens. 150mV output 330mw output Imp 15 Q. Size
2 x1yxiin. L PRICE 18/-
TYPE LRPC 5. 6 transistor. Input sens. 8mV output 3w output imp. 3Q. Size
SEX11xLin, o oeaion TmpWL sens Smy o PRICE 59/6

LRPC 9. High to Low input matching pre-amplifier. Input imp. 1 meg ohm output imp.
2 k/ohms. Size 1} % 1} x §in. PRICE 10/6

LRPC 10. Magnetic tape replay preamp. designe: so that a 450 mH head can be matche(l
into any of theaudio amp. moduleslisted above. 8izesa2} x 1} % §in. PRICE 10/6

Note the LRPC 9 and 10 are idea) for use with the LRPC 1, 4 or 5 and are available at the
reduced price of 7/6 if bought with the LRPC 4.




ECIAL INTEREST ITEMS

THE SKYROVER De Luxe

7 transistor plus 2 diode superhet, 6 wave-
land portable receiver covering the full
Mediumn Waveband and Short Waveband
31-94M and also 4 separate gwitched band-
spread ranges, 13M., 16M., 14M. and 25M.,
with Band Spread Tuning for accurate
Ntation Selection. The coil pack and tuning
heart is completely factory assembled,
wiredd and tested. Superhet, 470 Kefs. All
Mullard Transistors aud Diodes. U'ses 4 U2
hatteries, 5in. Ceramic Magnet P.M. Speaker.
500 mW Qutput. Telescopic and Perrite Rod
Acrial. Tone Control. Volume Control.
Tuning Control and Waveband Belector. In
wood cabinet, size 11} X 64 x 3in. covered
with washable inatcrial, plastic trim and
earrying hamile. Car aerial socket fitted.

LONG WAVEBAND COVER
FOR THE SKYROVER

A simple additional cireuit prov. ides
coverage of the 1160/1950M. bands
cluding 1500M. Light programme). T
is in addition to all existing Medium
and Short wavebands. All necessary
components with construction data.
Only 10/~ extra Post Free.
This conversion is suitable for receivers
that have already been constructed.

Can now

Pogt
be built for £8 . 19 . 6 5;jsextra

H.P. Terms: 60/~ deposit and 11 monthly
payments of 12/9. Total H.P.I'. £10.0.3.

Four U2 lhatteries 3/4 extra.

8

Data 2/8 extra: refunded if you purchase the
parcel. All components available separately.

LASKY’S CLEAR PLASTIC
PANEL METERS

Precision made in Japan by HIOKI. Each meter boxed and

tully guaranteed with all fixing nuts and washers. dizes are

of front panel. Add 1/6 Post on each.

Type KR-52 3 x ‘,Hm (1|Iustratul)
32

ImA DC 100124

SmA DU 32/6 S001LA .

300 \ e o, 3z/e ImA 8 Meter, .. ... 39/8
DL - 56/-

Type MK-SSA 1§in. sq\m g

Type KR-85 3% x 3in.
1 mA DC, .
5mA DO,
300V DC,
SOLA |
100 A .
5001LA ..

o 00aoa 1 mA 8 Meter |
. square Type MK-85A 3in. square

1mA DC,

S5mA DC,

300V DC,

500ULA ., .

1mA 8 Meter.

1mA DG, .

TRANSISTOR FM TUNER
CHASSIS

Fully tunable—range 8% to 105 Me/s. Completely
wired on printed cirenit. 10-3 Me/s. 11, 6 trans.
istors amd 3 diodes. Slow miton tuniug dr
dize 1B} - 4x24in. Operates from any 9v. D.C.
ronree. Full data and circuit supplied.

LASKY'S PRICE £6.10.0 Post 5/- extra.
MULTIPLEX ADAPTOR MODEL

Now you can enjoy stereo sonnd with the model FM Tuner above. Brief spec.:
MPX input seneit: ¥ 100mV, Output 150m\V. Relf powered Ly a @v. battery. 4 transistor
and & «diode circuit. Size 3} x 2 x in. Also suitable for use with other FM tuners with
MPX iupuf.

LASKY'S PRICE 99/6 Praostb/-

PACKAGE PRICE [F BOUGHT TOGETHER £11
SPECIAL PURCHASE—VALVE UHF TV TUNERS

Well-known British makers surplus stocks. Now available for the first time to the Home
Coustructors. Add 2/6 Post and Packing on each.
In netal cage gize 4% 6 x 1{in. Fully tunable-——complete with PC86 and PC88 valves.

LASKY'S PRICE 29/6 Withont valves 7/6

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 1, GET 85, GET S 2/8; 873A. 374P 3/6; 0C45, 0C71, OCS1D 4/6: 0C44, 0CT0,

[elori OCRI 5/68; (match pair 10/8); AF117, OC‘.!OO 8/8; OL4Z 0043, 0073, 0C82D 7/86,
00201, 0C204 15/-; 0C205, PC206 18/6; OC2R 24/8; 0CT5 8/

TRANSFILTERS

TO—O1B 465 kefs. +2 kefs.
TO— 01D 470 kefs. + 2 kefs.
TO—O02B 465 kefs. + 1 ke/s.

Post §f-

by BRUSH CRYSTAL CO. Available from stook.

TO—02D 470 kefs. + 1 kefs.
TP_O1B 45 kes. 12 ke, 9/6 €acCh
TF—O01D 470 ke/s. + 2 ke/s. Post 6d.

‘E]?EDG‘-'UAHE HUAD LONDOM, W.2 = Tel.:01-723
i c

Llpnr. all 1 pme Thursday

TEF.'. 01-63

¢ Thu

JUST ARRIVED — FANTAVOX
TAPE CASSETTE PLAYER _——-

This machine is the first of its type and is designed speci-
fcally to replay pre-recorded tape cassettes made for the
PHILIPS and other cassette systems. The cassette is
simply slipped into the machine and is immediately readyv
to play. Each cassette gives over 40 minutea play (twin
track). no logs of time if rewinding—simply turn cassette
over. Constant tape speed 13 ip.s. Only two contrals offf
play and vol. Fully transistorigsed, powerful vol,, built in
speaker, socket for personal earpicce. Operates on 6 pen-
light hatteries. Very attractively styled shockproof plastic
cabinet size 6} <4} % 2in. with wrist strap. Complete with
earpiece and batteries. There are now over 200 musi-
cassette tities available: jazz, pop, shows and classivs.
This machine allows you to play the music of your choice
anywhere—anytime.

LASKY'S PRICE £9.19.6

NE VOICE ACTUATED
MICROPHONE
MODEL B 5001

This new voice actuated microphone is designed for use with tape
recorders with facilities for remote control. The microphone is fitted
with a three pusition switch ailowing normal hand remote control,
voice sensitivity action and off. The degree of voice or sound level re-
quired to operate the recorder can be adjusted. The microphone ix self
powered by one 9V (PP3 type) battery giving 6 tn 10 hrs. operating
time. Super sensitive B transistor cirenit. Strong black plastic case.
Length 74m. Designed for hand held use or lying fat. Fitted with 2-5
amd 3-5 mwm. plugy for fitting polarised sockets.

LASKY'S PRICE £6.19.6 Post 3

Post 5/-

TWO BAND TRANSISTOR CAR RADIO BARGAIN!
THE ROYAL CR-62

A new high quality itmported all transistor super- Hl

het car radio that really breaks the quality/price —_

barrier. A uniyque feature of this set are the four i

M/W bani station preselection button which you ||

v(nurself set to yourownfour favourite stations— |
ir in addition to full M/W band cover over g

~1505_Keja and full L/W band cover over _qﬁ?ﬁﬁ"@'ﬂ
300 Kefs (1F frequency 4565 Kc/s.). Exter-

nall\ adiustahleaerialtrimmers ensure maximum

X transistor {including one drift type)

iode eircuit provides powerful 2W output. The set is adjustable for use on either

pumtlve or negative ground 12V systemns (external line fuse titted). standard mmmhng

size 61 % 5] - 2in.—tront panel din, targer all round—finished in anodised alunii with

hlack puul\ hittons. Cotuplete with mounting brackets, full installation ingtructions and

2 baffle boards (for round »r elliptical speaker). Fully guarantevd.

LASKY'S PRICE £9.19.6 Ppost5/-

6 « 4in. elliptical 8¢ dynamic speaker 17/8 extra—Post FREE.

SPECIAL OFFER—LOCKING CAR AERIAL Model 83003 five section 4G2 extenslon
heavy chrome telescopic wing mounting type with unique locking device to protect the
antenna when closed. Complete with mounting hracket, lead and plug and two “keys”.
LASKY'S SPECIAL PRICE 39/6 Post Free with the Royal CR-62. Post Sep. 2/6.

MUSICASSETTES

There are now over 200 M tte titles available—j:
on Philips, Mercury, Fontana, C.B.S., Pye. Reprue Chess. W B Kama Sutra,
Page 1. Send S.A.E. for full list.

NEW INTERNATIONAL TAPE

FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES

1

Bin.  Message tape, 1307t 2 8 53in. Long play, 12001t. Acetate. .. [
3in.  Message tape, 2251 3 9 in. Standard play, 850ft. PVC [
Jin.  Message tape, 300f! 7 8 5%itu. Long play, 1200ft. Mylar, (1]
4lin, Triple play, 600{t. Mylar, ... 10 0 . Triple play, 2400ft. Mylar. 0
i Triple play, n0it. Mylar. ... 17 @ Standard play, 12001t Acetate 12 8
Double play. 1200it. Mylar.. 15 0 dtandard play, 1200ft. Mylar 12 6

Long play, 9001t. Acetate, ... 10 0 Long play, 1800ft. Mylar. ... ]
Standard play, 600ft. PVC, .. 8 6 Double play, 2400ft. Mylar [1]
Triple play, [¥00ft. Mylar..,. 35 0 long play, 1800ft. Acetate o

. Double play, 18%005t. Mylar. .. 22 6 7in. Triple play, 3600ft. Mylar. ... 0

P. & P. 1/- extra per reel. 4 reels and over Post Free.
gl Fidality A
42 TOTTENHAM CT. I’lIJ E.DNEIEIH Wl

Dipan all Saturday

Tel: 01-580 2573

118 EDGWARE ROAD, LONDON, W.2

Tel: 01-723

urday, early 19 1 pom: Thursday

ALL MAIL ORDERS Mull] EDHHESFI]N DENCE TO: 3-16 CAVELL ST, TOWER HAMLETS, LONDON, E1 Tel: 01-790 4821
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50 WATT AMPLIFIER

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

VIKING AMPLIFIER

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

s

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

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

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

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

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

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

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

With bass and treble controls central —3dB points are 30 Hz/s and

20 KHz/s.
POWER OUTPUT

For speech and music 50 watts rms. 100 watts peak.
For sustained music 45 watts rins. 90 watts peak.
For sine wave 385 watts rms. Nearly 80 watts peak.

Total distortion at rated output
Total distortion at 20 watts 0

?1'22/; at 1KHz/s

Qutput to match into 8 or 15 ohnis speaker system.

NEGATIVE FEED BACK 20dB at 1KHz/s.

SIGNAL TO NOISE RATIO 60dB.
MAINS VOLTAGES

Adjustable from 200-250v A.C. 50-60 Hz/s.
A protective fuse is located at the rear of unit.

VALVE LINE UP

Double purpose ECC83 x 3, EL34 x 2 and

GZ34.

Price
27 gns
P &P 20/-

FOUR PLUS FOUR Stereo Amplifier

A superb high quality, yet inex-
pensive stereo amplifier. Due to
the great demand we are now able
to offer this precision made instru-
ment at a fantastically low price.
The high quality, reliability and
styling has been maintained in
spite of its low price.
SPECIFICATIONS
Elegant styled cabinet (sizes 16”
wide 5” high 83 deep) in black
rexine and woodgrained sides.
Brushed aluminium front panel
with  contrasting black /silver
knobs.
CONTROLS
Stereo/Mono switch. Gram/Aux
switch. Volume left. Volume right.
Treble {cut and lift). Bass (cut and
lift). Separate on/off switch. Neon
ilot indicator.

NPUTS AND OUTPUTS
{per channel)

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

also provided at the rear of unit,
Employs Mullard valves throughout.
EC(C83 and 2 x ECL 86 with a metal
bridge rectification,

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

(8 watts rm.s. in n

gwnoral position). Price
utput matches in-

to standard 3 ohms 13 gns

speaker system. L
uitable 10" x 6” P00

speakers are avail-

able at 29/6 each, plus 5/- p. & p.
Bass control at 100 Hz lift + 9dB
cut — 10dB. Treble control at
10 KHz lift + 8dB cut — 13dB.
‘Total harmonic distortion 0-35%
at 3 watts and 2% for rated output
at 1 KHz. Negative feedback 13dB
at 1 KHz. Mains supply 220-250V
A.C. 50-60 Hz.

8-watt 4-valve PUSH-PULL
AMPLIFIER & METAL RECTIFIER

Size: 9” x 6” x 1§”. A.C. Mains, 200-250V, 4 valves.
For use with Std. or L.P. records, musical instru-
ments, all makes of pick-ups and mikes. Qutput 8
watts at b per cent of total distortion. Separate
bass and treble lift control. Two inputs with

controls for gram. and mike. Output transformer tapped for 3 and 15 ohm
speech coils. Built and tested. £4.4.0. P. & P. 11/-, 8” x 5” speaker to suit
price 14/6 plus 1/6 P. & P. Crystal mike to suit 12/6 plus 1/6 P. & P.

GEC KETTLE ELEMENT

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

List Price 32/-. Our PRICE

15/-. P. & P. 1/6.

RADIO & TV COMPONENTS (Acton) LTD

21c High Street, Acton, London, W3

Shop Hours 9 a.m.—6 p.m. Early Closing Wednesday
@Qoods not despaiched outside U.K. Terms O.W.0.
Al enguiries Stamped Addressed Envelope

Also at 323 EDGWARE ROAD, LONDON, W.2. Personal shoppers only.
Early Closing Thursday. All orders by post to our Acton address.

STAR SR 150 COMMUNICATION RECEIVER

Frequency range: 535Kc/s-30Mc/s.
4 wavebands. 5 valve superhet. In-
corporates BFO, bandspread tuning,
“S"” meter, external telescopic aerial
and ferrite aerial. Built-in 4in. speaker. Bl
Easy-to-read dial. For 240V A.C. (i
operation. Complete, brand new, with
full instruction mDmanual. 15 gns.,
P. & P. 10/

POCKET MULTI-METER

Bize 3% x 2} x 1}in Meter size 2¢ x 13in 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 0-100kQ2. Complete
with test prods, battery and full instructions, 42/6. P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electrio
Boldering Iron value 15/- to every purchaser of the Pocket
Multi-Meter.

ANTI-THIEF CAR BURGLAR ALARM

The Melguard Safermatic consists of an electrical device housed in small
metal box 47 x 2” x 1}”, which has been designed and developed to provide
protection required by the average motorist at an economic cost. Using
this system, an alarm and the immobilised condition is set automatically
as soon as you park the car. Should you leave the key in the ignition, no
one but yon can drive the car away. Upon entering the vehicle the method
of starting the car is by switching on the ignition, depressing two hidden
switches, and simultaneously operating the starter. Location of the
switches is known only to you. Should the alarm be set off it can be
stopped by following the normal starting procedure. For 12V operation.
List price 79/6, our price 29/6 plus 2/6 P. & P. Iull easy-to-follow in-
structions supplied.

3 to 4 Watt AMPLIFIER

3—4 watt Amplifier built and tested. Chassis size 7 x 3} X
1in. Beparate bass, treble and volume control. Double
wound mMains transformer, metal rectitier and output
transiormer for 3 ohms speaker. Valves ECC81 and 6V6.
£2.5.0 plus 5/6 p. & p.

600 MW SOLID STATE  Commlemontary oommmst,

4-TRANSISTOR AMPLIFIER fge, Ostput Suage. The

elimnination of transfor-
mers ensures maximum efficiency and frequency response. Automatic
heat compensation. Combined AC/DC feed back. Class B output stage.
i.e. output power is proportional to total current consumption, this
ensures long battery life. Under no signal condition (1Q) current drain is
approx. 12mA at 9 volts (4mA in the output pair}. Printed circuit construc-
tion, size 21” X §” x ”. Speaker output impedance 12 ohms. Qutput power
600mW at 59, distortion, 400inW at 2-5%, distortion, 750mW at 109,
distortion. Supply 9 volts. Total current consumption at a reasonable
listening level approx. 35-40mA at full power (speech and music), average
85mA. Sensitivity for 50m W output is 10mW. Frequency response —3dB
points 90c/s and 12Ke/fs. Price 15/-, plus 1/- P. & P. 7" x4” speaker to
suit, 13/6 plus 2/{- P. & P,

Bize 5} x 3} x 1}in. For IF and RF alignment and AF

output 700 ¢/s frequency coverage 460 ke/s to 2 mefs

in awitched ir Ideat for ali to our

Elegant Seven and Musette. Buiit and tested. 39 / 6
P, & P. 3/6. I

NEW TRANSISTORISED
SIGNAL GENERATOR

BSR TAPE DECKS

200/250V A.C. mains
Type TD2 Tape speed 3% twin track, £6.19.6.
}‘;qg’l{?lo 2-track, 3 speed, plus rev. counter—

Type TD10 4-track, 3 speed, plus rev. counter—
£9.5.0. P. & P. on each 7/6.

RETV FIRST QUALITY P.V.C. TAPE
[ 5%” Std. 850ft..... 9/- 57 L.P. 850ft. ..10/6
(’\ 77 Std. 1200ft..... 116 37 T.P. 600ft. ..10/6
\ 3”7 L.P. 240ft..... 4/- 5”7 T.P. 1800ft. ..25/6
f~e] 52 L.P. 1200ft.....11/6 53" T.P. 2400fit. ..32/6
77 L.P. 1800ft..... 18/6 77 T.P. 3600ft. ..42/6
53" D.P. 1800ft.....18/6 4” T.P. 900ft. ..15/~
P. & P. on each 1/6, 4 or more post free.
EXTRACTOR FAN AC MAINS
(T AC Mains
gl 230/250 v. S MOTOR
complete ) 1400 R.P.M.
with pull
switch. 230/250v
Size 6” x
6" x 4”. PRICE
Price 2716
plus 5/- 9/6
P. & P. P. & P. 3/-
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600 milliwatt solid state 7 transistor plus diode and thermis-
tor. Completely modulised high quality portable radio
featuring complementary NPN and PNP output stage. The
comprehensive easy-to-follow drawings supplied make this
the easiest-ever transistorradio set of parts, with the follow-
ing features:

@ Simple connections to only 6 tags on the R.F./I.F. module, 3 I.F.
stages, osc. coil and 3 transistors which with their associated
components are completely wired.

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

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

@ Fully tunable over M.W. and L.W. bands. M.W. 540-1640 Kc/s
(557-183 metres). L.W. 1560-275 Kc/s (2000-1100 metres).

@ Intermediate Frequency 470 Ke/s.

@ Sensitivity: M.W. at 1 Mc/s 10 microvolts plus or minus 3dB.
L.W. at 200 Kc/s 40 microvolt plus or minus 4dB.

@ High Q internal ferrite rod aerial on both wavebands.

@ Class ‘B’ modulised output stage with thermistor controlled heat
stabilisation. Class ‘B’ output stage ensures long battery life.
Current drain is proportional to the output level. Total current drain

of the receiver under no signal conditions is- 10-12 mA. At
reasonable listening level 20-30 mA,

! @ Extension sockets for car aerial input, tape recorder output (Inde-
I pendent of volume control) and External Speaker.

T lie Doz-sed rsisior Portable Radi
with BABY ALARM facilities —~—

PRICE

£5.5.0

plus 7/6 postage & packing

CAN BE USED AS
BABY ALARM

Circuit and
parts list
2/6 free
with parts.

@ All components (except speaker) mount on the printed circuit
board. Easy-to-follow instructions. Size of cabinet 12in. long,
8in. high and 3in. deep. *

@ Finger-tip controls.

Tor varm 1 o e vt |
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POWER SUPPLY KIT
To purchasers of ‘Elegant Seven’ parts,
incorporating mains transformer, recti-
fier and smoothing condenser. A.C.
mains 200/250 volts. Output 9v
100mA. 9/6 extra.

o £4.4.0

Plus 7/6 P. & P. Parts List and
circuit diagram 2/6 FREE with
parts.

Elegant Seven mr nr comsined |
"PORTABLE and CAR RADIO §

SPECIAL OFFER

Buy yourself an easy to build 7 transistor radio and save at least
£10.0.0. Now you can build this superb transistor superhet radio
for under £4.10.0. No one else can offer such a fantastic radio with
so many de luxe star features.

% Deluxe wooden cablnet size 123" x 85" x 3",

% Horizontal easy toread tuning scale printed grey with black letters, size 113" x2”.
% High ‘Q' ferrite rod aerlal.

+ L.F. neutralization on each separate stage.

“ D.C. coupled push pull output stage with separate A.C. negative feedback.
+ Room fiiling output 300mW.

% Ready etched and drilled printed circuit board back printed for foolproot
construction.

% Fully comprehenslve instructions and polnt-to-point wirlng diagrams.

% Car aerial socket.

% Fully tunable over medium and long wave. 168-535 metres and 1250-2000 metres.
% All components ferrite rod and tuning assembly mount on printed board.

% 57 P.M. speaker.

% Parts list and circuit diagram 2/6, free with parts.

RADIO & TV COMPONENTS (acron) LTD.

21C HIGH STREET - ACTON -

QUTSIDE UK. TERMS C.W.0.

LONDON -
OPEN 9a.m.—6 p.m. INCLUDING SATS. EARLY CLOSING WED. GOODS NOT DESPATCHED
All enquiries stamped addressed envelope

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

Personal shoppers only. Early closing Thursday.

W3
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OLD TOWN HALL LIVERSEDGE,

VALVE LIST—Ex. Equipment. 3 months’ guarantee
10F1, EF80, EB91, ECL8O, EF50, PY82, PZ30, 20P3. All at 10/- per
doz. Post paid. Single valves, post 7d.

ARP12 1/6 |EL38 5/-(PY81 1/6 | U801 8/6|6K25 5/-

EB91 9d.|EY86 5/-|PY82 1/610P13 2/6|6L6 6/—
EBF80 3/-|KT36 5/-|PzZ30 b5/—|185BT 8/6 |6P25 5/-
ECC81 3/-|PCC84 2/-|U25 5/~ {20D1 3/-|6U4 5/—
ECC82 3/-|PCF80 2/-| U191 5/-[20L1 5/—|6V6 1/9
ECC83 4/- |PCL82 4/-| U281 5/-|20P1 5/-|6P28 5/—
ECL80 1/6 | PL36 5/—| U282 b5/-|20P3 2/6 | EYB1 2/6
EF50 1/-|PL38 7/-(U301 5/-|5U4G 4/-

EFB0 1/6!/PL81 4/—| U329 5/ ‘ 6B8 1/8

EF91  9d.!PY33 5/-1uU251 5/-!6K7 1/91

NEW VALVES EX UNITS
1T4,2/-:1L4,2/-;1A3,2/6;155,2/6:12AT7,3/-:3A4,2/6; EF21
2/-; EB91, 1/3; EL91, 2/; UUS8, 4/-; 6SN7, 2/6: box of 50
ARP12 Valves, 22/-, post paid.

Jap Personal Earpiece. Small or large plug, 1/11. Post paid.
Silicon Rectifiers. 500mA, 800 P.l.V. No duds, 2/6. Post paid.

Top Grade Diodes, 3/6 per doz. No duds.

Motors, Quarter H.P., 230 Volt. 1400 revs, 26/-. Carriage 10/-.
Sixth H.P., 156/-. Carriage 10/-. Ex washing machines. All tested.
Top Grade Mylar Tapes. 7-inch Standard, 11/6; L.P., 14/-;
D.P..19/6. 5-inch Standard, 7/9: L.P, 10/-. Post on any tape 1/6
extra.

Speakers ex TV Sets. All 3 ohm P.M. and Tested. 6 x 4, 3/-.
Post 2/9. Six for 22/-. Post paid. 7 x 4, 5/-. Post 2/9. Six for 34/-.
Post paid. 5-inch round, 3/-. Post 2/9. Six for 22/-. Post paid.
New 12-inch Speakers. 3 or 15 ochm with built-in tweeter. P.M.,
28/6. Post paid. |

PADGETTS RADIO STORE

YORKS. Telephone: Cleckheaton 2866

SPECIAL SALE OF EX ARMY SURPLUS

Small S.W. Chassis. 6 x 4 inch. Complete with slow motion drives,
condensers and spares, 3/9. Post 6/6.

New Test Set, Type SB. Complete with valves and 3-inch 0-1
milliamp meter. Less crystal, 35/-. Carriage 10/-.

Electric Clock Movement. Complete with train of brass gear
wheels. Tested on 230-250 A.C. mains, 8/6. P/p 4/6.

U.S.A. 6 and 12 volt Stabilized Power Pack, Type PE97A. Used
condition. Not tested, 15/-. Complete 10/-.

Type 19 Sets, Mark 3. Good clean condition. B Set removed also
807 valve. Receiver Side Bench tested. All you require is a power
pack. This set will not transmit. Price 35/-. Carriage 10/-.
Reclaimed TV Tubes. Six months’ guarantee. AW43-80, 40/-;
MW43-69, 30/-; CRM172, 30/-; CRM142,17/-; MW36/24,17/-.
12-inch tubes, 10/-. Carriage on any tube 10/-.

Brand New 19-inch TV tubes with slight glass fault, 50/-. Carriage
10/-. 12 months’ guarantee.

Bush TV53, 14 inch. TV set. Perfect working order with good tube.
ldeal for 625 line picture conversion. 13 channels. Cabinet fair.
£5. Carriage 15/-.

R.G.D. 17-inch Deep 17. TV set. Perfect working order with
good tube. 13 channels. Cabinet fair. £8. Carriage 15/-

Ex R.A.F. Tube Unit Type 266. Fitted with VCR97 tube and
Mu Metal screen. Full of EF50 valves. Many spares. Grade 1,
27/—, carriage 10/—. Grade 2, 22/— carriage 10/-.

Indicator C.R.T. Type 7921. Complete with 5in. tube type 2292,
Front marked in figures, also many spares. Less valves, clean
condition. 10/-, carriage 10-.

Untested TV Sets. 17in. 50/-, carriage 15/-. 14in. 30/-, carriage
15/-. All sets complete with tube, valves and back.

Test Set Type 290. Complete with 230 volt A.C. power pack.
Sixteen valves. Many spares, 27/-. Carriage 10/-. Clean condition.

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

gm

Shopper “A” looks ready to die of exposure; while the
worst that can happen to “B” is that, being so absorbed
in his Home Radio Catalogue, he might burn his toast!
In spite of his brave search for the electronic components
he needs, ““A” may return with only a shocking cold,
whereas “B” can order in comfort, knowing that all his

requirements will be met, and very quickly too!

You too can join the contented ““B's” (there must be about
90,000 of them). Simply post the coupon with 9/6 P.O. or
cheque (7/6 4 2/- P. & P.). Each catalogue contains 3
vouchers worlh a total of 5/- if used as dirccted.

Which type of Shopper are you?

Please write your name and address in block capitals

=4
>
Z
m

ADDRESS .

T e i SR em wm e

HOME RADIO LTD., Dept. PW,
187 London Road. Mitcham, Surrey. CR4 2YQ.
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% ELECTRONIC COMPONENTS
% TEST EQUIPMENT
% COMMUNICATIONS

EQUIPMENT
% HI-FI EQUIPMENT

We are proud to introduce our first
comprehensive catalogue of Electronic

Over 150
fully illustrated, listing thousands of
meny at bargain prices. Free

MODEL ZQM TRANSISTOR (HECKER
1t has the fullest capacity for -
checking on A, B and lua
Equally adaptahle ifor
checking dlodes, etc. Spec
A:0:7-0-9967. B: 5-200.
Teo: 0:50 microampa
0-SmA. Resistance for
diode 200-1 Meg.
Supplied complete with
instructions, battery and
leads. £5.19.6.P. & P.2/6.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 Kc/s—260
Me/s on 6 bands.
Directly calibrated
| Variable R.F. at-
tenuator. Operation

Brand new with in-
structions. £12.10.0.
P. & P.7/6. 8. A K.
for details.

coupons with every catalogue. Everyone in
electronics should have a copy.

Firet grade
ex-stock. 8.

Ryuare front:

L-0-1mA .. 25/-
Ima 2
“mA
SMmA
10mA
S0LA L., L3716 20mA
1004 . 35/~  S0mA .
20014 | 32/8  100mA
SOOA . .27)8  150mA ... 25/-
50-0-501./ 35/~ POST EXTRA.

quantity. Available as follows:

100-0-10061,.A 32/8
300-0.500 LA 25/—

CLEAR PLASTIC METERS

quality Moving Coil panel meters available
A.E. for illustrated leaflet. Discounts for
Type MR 38P, 1%1/yin.
3.

200mA .25/~ 100V hC
3eomA |
500mA | 300V h C.

HOON 1)
750V D
15V AL,
HOV AL,
150V AL
b 300V ALC.
20V D.C. )00\‘ A, 25,
50V D.C 2 * Meter ImA 29/6
Larger sizes available—se nd for Nsts.

ADMIRALTY

manufactured by M
L;F. 500 Kcfs. Inc
pass flter, noise li

1507280 volt A.
Offered in good w
circuit diagrama.
15 Kefs.—T00 Ke/s.

Al avi

B.40 RECEIVERS

Just rcleaged by the Ministry. Hngh quaht\ 10 valve receiver

urphy. Coverage in b bands 650 Kefs-30 Me/s.
orporates 2 R.F. and 3 I.F. stages, band-
miter, crystal controlled B.F.0., calibrator

I/¥, output, ete. Built-in speaker, output for phanes. Operation

Size 193 x 13} X 16in. Weight 114 Ibs.
ing condition, £22.10,0. Carr. 30/-. With
ilable B.41 L.F. version of above.
£17.10.0. Carr. 30/-.

UNR-30. 4 BAND
COMMUNICATION RECEIVER

Covering 550 Kels — 30 Me's. Inearporates
variable BFO for ¢W SHB reception. Built in
gpeaker and phone jack. Metal cahinet.
Operation 220 240y Supnlmd branrl
new, guaranteed \

c£12.1

structions, carr. T/6.

HE

F' Al plus 5/- P

GARRARD DECKS
player mono or sterev.
vhanger mono or stere:
changer mono or stereu.
mono or stereo. . ...
changer mono or sterev.
Honotone stereo

Mk. IT

transcription deck
& P.

AMERICAN TAPE
First grade guality American tapes.
Brand new. Discount or (unantities.
25ft. L.P. acetate 4/-
10/-
8/
10/-
~1.2001t. D.P. mylar . . 15/~
5in. 100Kt . T.T. mylar . 85/
5%in. 1,2001t. L.P. acetate . 12/8
5iin. lr«o(m D.P. mylar . 22/8
53in. 2,400ft. T.P. inylar . . 45/~
Tm 1,.’00" std. acetate | . 12/8
in. 18001t L.P. acetate . 15/-
n. LROOft. L.P. mylar ., . 20/-
7in. 24001t D.P. wylar . . 25/-
Tin, 38001t TP, mylar .
Portage 2/-. Over £3 post paid.

NOMBREX TRANSISTORISED EQUIP-
All Post Pald with Battery

[murmman )”J

W@m

7«,;'

S .-W

i W[

i @

eE
Model 22 P.8.U. 0-15v. D.C. £14. Model 30
Andio Generator 10 ¢/s-100 Ke/s £19.10.0.
Model 31 R.F. Generator 150 Ke/s.~350 Me/s.
£12.10.0. Model 27 Signal tGenerator 150
Kes.-350 Mcejs. £10,10,0. Model 62 C.R.
Bridge £9. Model 66 Inductance Bndge 218.
Model 61 P.8.U. 0-5-16v. D.C. £6.10.

s

.'_‘_"_\\_\\\\\\\\\\\\\\\\\\\\ T ].,,/,

/////////

2l 1\\‘&\\\

VALVE VOLTMETER

Righ quality instru-
ment with 28 rangea.
D.C. volts 1-5-1.500v.
A.C. volta 1-5-1,500v.
Resistance up to 1,000
megohms.  220/240v.
A.C. operation,

Complete with probe
and instructions. £15.

P. & P. 6/-.
Additional Probes
availahle: R.F. 35/-
H.V. 42/8.

MAGNAVOX 363 TAPE DECKS

3 speed. 1}-31-7} ips. Carr. paid. 2-track
£10/10/-; 4-track £13/10/-; 2-track Stereo
£13/10/-.

PROFESSIONAL 20.000 o.p.v.
LAB. TYPE MULTITESTER

With automatic overload protection, mirror
scale. Ranges: 1/10/50/250/500/1,000 volts,
D.C. and A.C. 0-500pA, 10mA, 250mA.
Current: 0/20K, 200K, 2 megohm. Decibels:
—20 to +22dB. £5.10.0. P. & P. 2/6.

ARF-100 COMBINED AF-RF
SIGNAL GENERATOR
AF. SINE WAVE

20-200,000 c/s
8quare wave 20-
30,000 ¢fs.  O/P.

Variable R.F.attenvationint/ext. modulation
Incorporates dual purpose meter to monitor
AF. output and 9% mod. on R.F. 220/240V
a.c. £27.10.0. Carr. 7/6.

TF144G STANDARD SIGNAL GENERATORS
85 Kcfs—25 Mc/s. £25. Carr.30/-.

VARIABLE VOLTAGE

TRANSFORMERS
Input 230v.
Qutput 0-260

Brand New—fully Bhrouded.
50/60c/s.
Volts.
1Amp....

12 Amp.
20 Amp.

Post extra.

NEW MODEL 500
30,000 o.p.v. With over-
load protection, mirror
scale.  0/-5/1/2-5/10/25/
100/250/500/1,000v. D.C.
0/2- 5/10/25/100/250/500/
1,000v.
0/50uA/5 750 /500mA.
12 ai D.C.
0/60K/6 Meg./60 Meg. 3.

£8.17.8. Post Paid.

Cables:

PRINTED
CIRCUITS

Five assorted prin-
ted cireuit boards |2
with transistors,
diodes, resistors,
condensers, ete.
tuaranteed  mini-
mum 20 transistors.
1deal for experi-
menters. 5 boards
for 10/-. P. & P. 2/-.

2-WAY RADIOS

Super quality. Brand ncw
and guaranteed.

3 transistor £6.15.0 pr.
4 transistor £6.19.8 pr.
5 transistor £7.10.0 pr.
A transistor £8.12.6 pr.
t transistor De Luxe
£12.10.0 pr.
10 transistor  £22.10.0 pr.

13 transistor 500 MW £31.10.0 pr.
13 Trane. 1W £35.0.0 pr. Post extra.
These cannot be operated in UK.

. TRANSISTORISED
ZTWO-WAY
ZTELEPHONE

INTERCOM

Operative over amazingly
long distances. Meparate call
and press to talk buttons,
2-wire connection. 1000’s of
applications. Beautifully fin-
ished in ebony. Bupplied

complete with batteries and
wall brackets.
£5.19.6. P. & P. 3/6.

% TRANSISTORISED FM TUNER %
8 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY8 X4 <24in
3 LF. stages.

R Double tuned dis-
.’ criminator. Ample
output to feed
most  amplifiers.
Operates on 9 volt battery. Coverage 88—
108 Mc/s. Ready built ready for use. Fan-
tastic value for money. £6.10.0. P. & P. 2/6

STEREO MULTIPLEX
ADAPTORS 5 Gns.
SINCLAIR EQUIPMENT
Z12 12 watt amplitler, 88/6.
\Q_.‘ PZ4 Power Supply Unit 99/8
Stereo 25 Preamp., £9.19.6

Q14 SJpeakers, £6.19.6
Mlgx)%matlc Radio Kit,

. Built 59/8

Micro FM Radio Kit

£5.10.8

. ALL POST pall
SPECIAL OFFER

2 Z12 Amps., PZ4 Power Supply,
Stereo 25 Preamplifier, £22.

AVOMETERS

Supplied in ex-

@ cellent coudition,
fully tested and
checked.  Com-
plete with prods,
leads and instruc-
tions.
Model 47A
£9.19.6
Model 7 £13.10.0
Model 8 £18,
Mode] 9 £20.
P. & P. 7/6 each.

LAYFAYETTE HI-FI STEREO
HEADPHONES

% Air cushioned head-
band. & Soft rubber
ear pads. 4 Frequency
response, 25 to 15,000
cycles. % High sensi-
tivity. Impedance &
ohms per phone. Sup-
plied complete with
all cables, wires, over-
load junction box and
3-connection plug.

79/6. P. & P. 2/6.

(RADIO) LI MITED

« Phone: GERRARD 8204

SMITHEX LES
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AUDIOTRINE HIGH FIDELITY SENSATIONAL VALUE IN HIGH FIDELITY STEREO SYSTEMS

LOUDSPEAKERS Heavy cast R-S-C-I3WATT Inc. Garrard
SP25 MKII Play-
er Unit (with
heavy cast turn-
table) on plinth,
ready wired,
with plugs and

round giving low fundamental reso-
nance. ‘D’ Indicates Tweeter Cone
providing extended frequency range.
Impedance 3 or 15 ohms. Response

40-18,000 c¢.p.s. Exceptional perfor- g fitted Goldring
mance at 1ow cost. Conslstlngof(l) GarrardeIISPZM-speed €sS90 high com-
8W 49/ HFI20 12° 15W 69/9 | Turntable with Pick-up. Heavy 12in. turn- pliance ceramic cartridge with dlamond stylus. Ass-
8SW 50/9 HFI20D 127 15W  79/9 | table, hydrauliclowering device and many embled TAl12 Stereo Amp. in cabinet and Pair of

£4.1 HF126 12° 15W  89/9 | other features inc. Plug in P.U. head. Fit- Dorset Speaker Units. Total for above savlng £11.

HFSI1 OW 9.9
HFI10ID 10° 15W £5.19.8 1IF1261) 12° 15W 5 gns. { ted CS90 P.U. Cartridge Ready wired on Terms available. Carr. 25/-. Special Price 46 I'IS.
A11 ypes availabie | grant use. (2) Super 30 Amp-

e iyeb e 8 b GRS oL S R-S:C-TAI2 I3 WATT STEREQ AMPLIFIER
RP2Casking of GarrardRess aic i et heat | Shamich " 910" Louaspeaicer e

ring CS90 high complt: | Stanton, I = Toudspeaker “yyyrpry  TRANSISTORISED, SOLID STATE CONSTR TION
stylus, pllnth and cover. Normally 5 Designed for optimum performance
approx. £ Car 22 Gns. | the cost ana saving approx.| SIAELSY Lol or ceramic Gram

plinth (baseboard). Fitted plugs for in- Perspex cover 59/9 extra with above.
Readyv for })luxglng into Ampllﬁer or Tape Recorder. § cabinet above, « ( ) Palr of
ance ceramic Stereo/Mono cartridge with dlamond | gple with equipment at twice H]Gu FIDELITY OUT! OF 65 WATTS PER CHANNEL
RP34s 28 ve but with Goldring Lanoo GLSS Trans. $16 on above UNItS. 1ve cabi-] P-U. cartridge, Radio tuner. Tape re-

cription unit and CS90 Cartridge "] corder, ‘Mike’ etc. * 3 separate
Normallyapprox, 32gns.Carr. 15/ 15/- ONLY 27 -3 GI'IS. gg:s %ﬁfggdriﬁgleg e%(n\;:,é, swlitic(hgd 1npl€: sgckets (‘)in ,Iga%li chag- 1
e T 01 ) = ne eparate Bass an reble con-
HIGH FIDELITY LOUDSPEAKER UNITS ha opecial in- §Y Gns.| trols « Siide Switch for mono use % ’
Seatioatly Hined (and: portad. where APOF. Garr. 31| SRSy, Al inains % Freduency
acoustically line and orted where appro- b ns
priate). Credit_terms available on all units. PRl &“5‘5" Response 30-20,000 ¢.p.s. —2dB % Harmonic Distortion 0-3% at 1000

¢.p.s. Hum and Nolse —70dB % Sensitivities (1) 300mV (2) 100mV (3)
DORSET s1z6 16 x 11 x 91n. Response 45- | Total £78.10.0- Send S.A-E.| {6605 (4)3mV % Handsome brushed silver finlsh Facia and Knobs.
18,000 c.p.s. Rating 8-10 watts. Fitted Slfpplled ess Stanton Loud-] Combplete kit of parts with full wiring diagrams and in- C&rr
Audiotrine HFBIOD speaker. £§ Supplled less Stanton Loud-| CoNE fons. Factory bullt with 12 mth gntee £14.19.9. 0r 1] 719
Impedance 3 or 15 ohms. R T7 6 and O monthly paymts| Deposit£3.13.0 and 9 mthly pymts. 29/- (Total £16. 1. o NS.
STANTON 1l 5426 18 x 11 x 10in. Rating | £5.10.10 (total 55 Ens.). Teak finish cabinet as above 73/8 or as in stereo system
10 watts. Incorporating Audiotrine HF

815 speaker with roll rubber surround AU Dll({ll'ml\lrE I’lt‘l1!:|dISZPEI:L((EOI(!)“SYf"JI'EI\I‘Ij15 .
and 15000 line magnet. High flux tweeter. | Ay DIDTRINE PLINTHS gf“s i b ero L o]
Handsome Scandinavian design cabinet. for gh gquality speal Eﬁ cross-over unit and tweeter.
Regpome 30-20,000 ¢.p.s. Impdnce 3 or 151 5 Gns Smooth rels nse and extended frequency range en-
ohms. Givessmoothrealisticsoundoutput. . ey ﬁz{f:;xlllstlcrepgoductlon b Gns.
DORCHESTER 556 24 x 15 x 10in. Fitted Audiotrine
HF101D speaker. Rating 15 watts. Impedance 3 or
15 ohms. Response 30-20,000 c.p 12 GIIS
Provides really pleasing sound quallty 0

GLOUCESTER gjze 25 x 16 x 10in. 12in. High flux
12,000 line speaker. Cross-over unit and Tweeter,

atin 0 . Smoot esponse 1
e 1c_p':vs§tcl‘°;npedmceh £esponse 121 Gns. | ring “GLES. Available with| ————
clear Perspex co- e 19 11| HI- FI 'SPEAKER ENCLOSURES Teax veneer finish.
LINEAR TAPE PRE-AMPLIFIER. Type LP/1 | verasill. Carr.7/6 Modern deslgn. Acoustically lned and ported.
Switched Equalisation. Positions for Recording | Or deeper type cut for TAL2,| JES Size 20 x 11 x 81n Glves pleasing resuits 4 G
at 1{in., 3tin., 7iin, per see., and Playhack. EM84 | Super 15 or 30 86/6 or with| Wwith any 8in. Hi-Fi ‘speaker. ns.
Rccordinﬁ Level Indicator. Designed primarily | cover £6.19.11, Perspex coverf SES For optimum performance with any 8in. 5 G
as the link between a Magnavox Tape Deck and | sold separately at 3 gns.] Hi-Fi 'speaker. Size 22 x 15 x 9in ns.
Hi-Fi_amplifier suitable most 101_ Gns, | Limited number slightlvi sSgio For outstanding result.s SE12 For excellent periormance
Tape Decks. Terms available. » %;mau%edt but 3§7gaéredl by| with 10in Hi-F1i ’spkr 6 GIIS v’Iggsh 121nSHl 1;15 Sl%krlsnld 7 ns
anufacturer. o clear. .
R.S.C. TAG 6 Watt HIGH FIDELITY SOLID Size 2 x 15 x 100 ceter. Size2 ¥ 16x 1Hn,

15,000 line Speaker 8 Gns, Carr. 6/6. Carr. 5/9
FR3 3 SPEAKER SYSTEM Inc. Audlot.rlne HF126 12in. Bass unit.

with 15,000 ine magnet. 5in. 10 watt, 11.000 line mid-range speaker

HF510M. High fiux 4in. Tweeter, Crossover units for mid and high

§ frequencies and circuit. In suitable cabinet will provide quality
comparable with very expensive units. Rating 15 watts. 9 GI'IS

3000, ATS, AT60, SP25 or Gold-| Impedance 15 ohms. Carr.7/6. .

o, STATE AMPLIFIER R.S.C. TFM1 TRANSISTORISED VHF/FM RADIO TUNER
v 200-250v. AC mains operated | Total cost of parts sesse= lllgh~ﬁ¢*nsitl\lly *:200-250v. A.C. Mains
HIS b Frequency Response 30— | withdetalled wiring overation- *Sharp A.M. Rejection
leXel o) 20,000 ¢.p.s. —2dB. Harmonic dlagrams&mstruc- - - 71 xDrift-free reception. kxOutput ample
vee @~ “:@- | Distortion 03% at 1,000 c.p.s. | tlons. for any amplifier (approx. 500 m.v.).
— Senarate Bass and Treble Carr 12 ) Gns *Simplealignmentinstructions.x Output
*1ift* and ‘cut’ controls. 3 input sockets for Mike, 3 N avalilable for feeding tuning meter.
Gram, Radio or Tape. Input selector switch, Output Or factory built § a i % Output for feeding Stereo Multiplexer.
for 3-15 ohm speakers. Max. sensitivity 5mV. Fully | 15% gns. Or in Teak et *Tuner head using sificone Planar Tran-
enclosed enamelled case, 94 x 2! x 5¢in. Attractive | finished cabinet as “sistors. *Deshmed for standard 80 ohm co-axial input. Made

brushed silver finish facla plate 10i x 3tin. and | illustrated 19 gns. to visually match our Super 15 and 30 amplifiers and of the same high stan-
matching knobs, Complete kit of parts with full | Terms: Deposit £5 dard of performance and reliability. The pre-wired tuning head facilitates

wiring diagrams and instructions. Carr. 7/6 | and 9 monthly pay- speed and simplicity of construction. Printed circuitry. Only first grade tran-

Qr factory built with 12 months 6 GIIS ments 39/-. sistorsand compor:entsused. A quallty productat half the cost of compParable

guarantee. Post Paid 8 Gns. « | Total £22.11.0 units. Stereo version. all parts 18% gns. Assembled 25} gns. Carr. 10/-.
.

.S.C. SUPER 15 M1 FI AMPUFIER BSEXTCAR.S.C. SUPER 30 STERED AMPLIFFER
FULLY THRANSISTORISEID200/250v. A.C. Mains. SPECIFICATIONS COMPARABLE A DUAL CHANNLEL VERSION OF THE SUPER 15,
ouTPUT 10 \VATTS R.M.S. cont. into 15 ohms. WITH UNITS AT ALMOST TWICE Employing Twin Printed Circuits. Close tolerance

5 WATTS R.M.S. cont. mt,oHohms THE COST anggd I;ootdsd Matched Components. CROSS TALK:

A
LATEST ‘\IULLARD TRANSISTORS.
AD149, 0C127Z, OCB1Z, OC44, OC44, OC81Z. 0044 ACIO7.
5 POSITION INPUT SELECTOR SV ITC
EQUALISATION to Standard RIA . and C.C.ILR.
Characteristics for Gram and Ta eads.
FULL TAPE MONITORING FACILITIES
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or
Ceramxc P.U. 400 mV_ Microphone 4.5 m“,l Tape Head

—5

CONTROL: 5 posltlon Input Selector. Bass Control. Treble
Control. Volume Control. Balance Control. Sterec/Mono
Switch. Tape Monitor Switch. Malns Switch. INPUT
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or
Crystal P.U. (3) Radio/Aux. (4) Tape Head/Microphone.
Overation of the Input Selector Switch assures appropriate
equalisation. Rigid 18 s.w.g. Chassis. Size apDProx. 12in. wide,
2.5 mV. Radio/Aux or Ceramic P.U. 110 3in. highand 8in. deep. Neon Panel indicator. Attractive Fas-
FREQUENCY RESPONSE: +2dB 20-20,000 ¢.p.s. - e tcla Péate ?.nd Spau]:3 Slilver l(\:/!at‘chlilg K.r}obsl Agovse faclil5t1es,
| TREBLECONTROL: +154B to—14dBat 10Kc/s. NEG FEEDBACK : S et Lo e Y SUETAREE HOR OSE™,

d TE IFSP UNITS ARE EMINENTLY SUITABLE FOR USE WITH
BASS CONTROL: +12dB to —15dB at 50 cfs. HU'VI LEVEL. —T75dB. ANY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic,
HARMONIC DISTORTION at 10 Watts 1.000 ¢.D \Iaznetlc, Moving Coil, Ribbon). CURRENTLY AVAILABLE
Complete Kit of parts with full constructional details and 112 Gns SUPLREB SOUND OUTPUT QUALITY CAN BE OBTAINED BY
point to point wiring diagrams. USING WITH FIRST RATE ANCILLA
Supplied factory built 15¢ Gns. Carr. 12/6. Terms Deposlt4 Gns, and 9 EQUIPMENT. All required parts, point to polnt wirlng 19 G
monthly payments 31/1 (Total £18.3.9). Or fitted in beautiful wainut or dlagrams and detalled instructions. ns.
Teak veneered cabinet as 111ustrat.ed 4 Gns. extra. Unit factory built 264 Gns. or deposit £8.2.0 and 9month1y payments 50/-.
ALIL COMPONENTS ETC. E OF A HIGH STANDARD AND (Total £30.17.0). Fitted cabinet as Suver 15 30 Gns. Carr. 15/- or Deposit

SUPPLIED BY LEADING BRITISH MANUFACTURERS. £6.2.6 and 9 monthly paymts 84/- (Total£34 18.8). Send S A.E. for leafiet
BRADFORD 10north Parade. (Half-day Wed.) Tel. 25349 32 High Street. (Half-day Thurs.) Tel. 56420 LEFCESTER
BRISTOL 14 Lower Castie St. (Halt-day Wed.) Tel. 22004 5.7County (Mecca) Arcade, Briggate (No half-day) Tel. 28252 LEEDS

BIRMINGHAN} /31 Gt. Western Arcade opp. Snow Hill HI-FI GENTRES LTD, 73 Dale St. (No half-day) Tel. CENtral 3573 LIVERPOOL
tation 021-236-1279 No half-day e
238 Edgware Road, W2 (Half-day Thurs.) Tel. PAD 1629 LUN DUN

DERBY 25 0smaston Rd. The Spot (Hali-day Wed.) Tel. 41361 m:‘n"-on‘::‘“f:: ;"::n';gz 96 High Holborn, WC1. Tel. HOL 9874 (Half-day Sat).
c . , L treet (No half-d
DARL'NGTUN 13 Post House Wynd (Half-day w_l‘fd':) Leeds 13. No C.0.D. under i04.-c0B OldhamiS r"la":l,(cgN;al 2-7-}% MANCHESTER

el: 68043 £1. Terms C.W.O. or C.0.D.
EDINBURGH 133 veith St. (Half-day Wed.) Tel. Waverley 5765 Postage 4/6 extra under £2. 106Newport Rd (Half-day Wed) Tel. 47096 MIDDLESBROUGH
5/9 extra under £5. Trade 41BlackettStreet (OppFenwlicks Store) NEWCASTLE UPON

GLASGOW P g”ﬂ:i"‘l (ﬁ“’s:a(”dd“)l_”" C'T}I'_ 4158 1sp SUPPlled. S.A.E withenqulries (Half-day Wed.) Tel. 21469 TYNE
a - pp. Locarno) Tel. 332- please. Hi-F| Catalogue 4/6. 13 Exchange Street (Castle Market Bldgs.) SHEFFlELD
HULL 91 Paragon Street. (Half-day Thursday) Tei. 20505 Open alt day Sats. except High Holborn (Half-day Thursday) Tel. 20716
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AUDIOTRINE HI-FI TAPE REGORDER KIT

REALISM AT INCREDIBLY LOW COST Please send S.A.E.
CAN BE ASSEMBLED IN AN HOUR for leaflet.
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS.
Incorporating latest Magnavox Tapedeck. High quality Tape
Amplifier with switched equalisation for each of 3 speeds.
High Flux P.M. Speaker, empty Tape Spool. Reel of Best
Quality Tape and dsome Portable Cabinet of latest
styling, finished dark grey leathercloth. Size 144 x 17 x 8¢in.
and circult. Purchased separately would total approx. £34.
Performance equal to units In the £50-£60 cl B.SS 26

2 GNS.

Deposit 4 gns. and 9 monthly payments b
(Total 29} gns). 4Track Model 3 gns. extra. Carr. 19/6

STEREO/TEN HIGH QUALITY AMPLIFIER

5 watts high quality output on each channel. Sensitivity 50 milli-
volts. Suitable all crystal or ceramic stereo heads. Ganged Bass
and Treble Controls. Valves ECC83, (2) ELS84, (2) EZ8l. For
2-3 ohm speakers. Complete kit with full wiring diagrams and
instructions. Or supblied factory assembled £8 15 0
with 12 months’ guarantee for 11 gns. Carr. 11/6

Terms: Dép. 3 gns. and 9 monthly payments 22/9 (Total £13.7.9).

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

PROVIDING, 16/14 WATT ULTRA LINEAR PUSH-PULL g
OUTPUT ON EACH CHANNEL. SUITABLE FOR ‘“MIKE", g
GRAM. RADIO OR TAPE. (7) valves ECC83, (2) ECL#86, (4) EZ81.
FrequencyY Response: 4 30-20,000 c.p.s. Hum Level: 65dB
down.Sensitivity: 20 millivolts max. Harmonle Distortion: 0:2%
% Four-position tone compensation and Input Selector
Switch. %*Stereo/Mong switch. *Neon panel indicator,
*landsome Perspex Frontplate. kSeparatc Bass and Treble controls. Output trans-
formers are high-quality sectionally wound. Outputs for 3 and 15 chms speakers. Complete
1 4 G set of parts, point-to-point wiring diagrams and instructions. Or factory assem-

ns. bled with our usual 12 months’ guarantee 19 gns. Or Deposit £4.10.0 and 9
Carr. 12/6 monthly payments £2 (Tobal £22.10.0). Send S.A E. for leafiet.

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

A highly-sensitive 4-valve quality amplifier for the home. small club,
etc. Suitable for all crystal or ceramic P.U. heads and most ‘‘mikes’
Separate Bass and Treble controls, Hum level 71dB down. Negative
Feedback 15dB. For A.C. mains 200-250v. Speaker output 3 ohms.
| Complete Kit with point-to-point wiring diagrams and £4.17.9
instructions. = -

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

Highly sensitive. Push-Pull high output. with Pre-amp./Tone Control Stages. Performance
oakiy figures equal to most expenslve amplifiers. Hum level —70dB

Frequency response +3dB 30-20,000c/s. Sectlonally wound output
transformer. All first grade components. Valves EF88. EF86, ECC83
07, 807, GZ34. Separate Bass and Treble Controls. Sensitivity 12
millivoltsso that any kind of Microphone or Pick-upis suitable.
Designed for Clubs, Sehools,Theatres, Dance Halls or Outdoor
Functions, etc. For use with Eleetronic Organ, Guitar, String
) Bass, etc. Gram. Radlo or Tape. Reserve L.T. and H.T. for Radio

Tuner. Two inputs with associated volume controls so that two
separate inputs such as Gram and “Mike” can be mixed. 200-250v. 50c/s A.C. mains. For
3and 15 ohm speakers. Complete kit of parts with point-to-point wiring diagrams and instruc-
tions. 12 ns Twin-handled perforated cover 25/-. Supplied factory built with
Carr. 12/6 = EL34 output valves. 12 m s guarantee for 15 gns. TERMS:
Deposit £4.13.0 and 9 monthly payments of 28/9 (Total £17.11.9). Send S.A.E. for leaflet.

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

PUSH-PULL ULTRA LI‘\ EAR OUTPUT “BUILT-IN” TONE CONTROL PRE-AMP.
'wo input sockets with associated controls allowing mixing
of “‘mike” and Bram. etc., etc. High sensitivity. Valves ECC83,
ECC83, EL84, EL84, EZ81. High quality sectlona.lly wound outbut
transformer. INDIVIDUAL CONTROLS FOR BASS AND TREELE
Frequency response +3dB 30-20,000¢/s. Hum level —60dB. SENSI-
TIVITY 23 millivolts. Suitable for Crystal or Ceramic P.U.s, all
types *‘mikes’. Comparable with the best designs. For Musical
Instruments such as String Bass, Eloctronic Guitars, etc.
Reserve IPower 300v. 30mA. and 6.3v. 1.5a. for Radio Tuner or
Tape Pre-amp. Size approx. 12x9x 7in. For A.C. mains 200-250v.
¥ 50 ¢.p s. Output for 3 and 15 ohm spKkrs, £8 1 5 o Send S.AE,
Full instructions and point-to-point wiring diagrams  Carr. 11/6 for leaﬂet,
(or factory built £11.15.0). Metal cover with 2 handles avallable for 25/-. TER
ASSEMBLED UNITS. Deposit 72/6 and 9 monthly payments of 22/« (Total £13.10 8)

R.S.C. Al'T TRANSISTORISED VERSION of above complete kit § gns. Carriage 9/6.
R.S.C. BASS-REGENT 50 WATT AMPLIFIER

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE

UNIT For lead, rhythm, bass guitar and all other musical instruments.

For vocalists, gram, radio, tape, and general public address.

+ UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION
consisting of a FANE HIGH FLUX 12in. 30 watt unit PLUS
a FANE 12in. 20 watt unit with extended frequency response.

% 4 Jack Inputs and two Volume Controls for simultaneous use of
up to 4 pick-ups or ‘‘mikes’

* SeparateCBassag/n% Tgeb1£:e7%%nérolgggivgng “lift” and ‘“‘cut”.

4 ArT, r dep. and 9 mthly pymtsof £5.10.10.

49 Gns. (Total 55 gns.) Send S.A.E. for leaflet.

2

Foasesmease ]
ALSO B20 BASS inc. 15in. 25w. SPKR 293 Gns. G15 inc. 12in. 20w. SPKR 192 Gns.

New branches now
open—see addresses

LONDON-GLASGO

R.S.C. COLUMN SPEAKERS (overed in
two-tone Rexine/Vynair, ideal for vocallsts
and Public Address. 15 ohm matching.
Type C48, 25-30 watts, Fitted four 8in. high
flux 7 watt sseakers Qverall size 15 Gns
approx. 42x 10 x5in. Or deposit 44/~ M
and 9mthly pmts 34/8(Total£18.1,6 Carr. 10/~
Type C412, 40 watts. Fitted four 12in. 12,000
1ine 10 watt speakers. Overall size 22 Gns
56 x 14 x 9in. approx. _Carr. 15/~ -
Or Deposit £3.13.0 and 9 monthly payments
of 50/- (Total £26.3.0).

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group
A2 Input 2 volume control Hi-Fi unit with
- Separate Bass and Treble
controls. Peak rating 60
watts. Latest valves.
Strong Rexine covered lommame
cabinet with handles. Attractive black/
gl 20ld perspex ﬂa.cia1 Neon lndlcaoor For
-250v. A.C. mains.
For 3 or 15 ohm speak- 18 Gns' 12/6
Send S.A.E. for leaflet. Deposit
3 gus. and 9 monthly payments of 39/8 (Total £21).

12in. HIGH QUALITY L’'SPEAKERS

In teak veneered cabinets. Size 15 x 15 x7in. ==
10 Watt Model. Gauss 12,000 5 Gns
lines. 3 or 15 ochms. U {

i
20 Watt Model. 15 ohm. Size s GI'IS |
18x18x10in. Gauss12.0001ines. R

Rexine covered £1 extra. Terms available.

30 Watt Model. Rexine covered 10 Gns.

LOU DSPEAKERS Limited number at fraction of

list price 15 ohms impedance.
Brand new, guaranteed. Terms available over £8.

12in. 10 watt 12in. 20 watt

HIGH FLUX 59/11 DUAL CONE £5'11'9
Heavy Duty. Carr.6/9.

12in. HEAVY DUTY 30 watts. Carr.

Dual cone Normally £13 approx. £6'1 9'9 10/-

15in. EXTRA HEAVY DUTY 40 watts
Massive units. Usually 18 Gns. Carr. 15/-. 12 Gns.

\ FANE ‘POP’ 100 L'SPEAKER
187100 Watt = 19 Gns.|

Fantastic power handling. Guaranteed 2 years.

R.S.C. GRAM AMPLIFIER KIT. 4 watts output. Nega-
tive feedback. Controls: Vol., Tone and Switch. Mains op-
eration 200-250v. A.C. Fully isolated chassis. Circuit, ete.

supplied. Only gglll.

TWO-WAY TELEPHONE AMPLIFIERS

Speak and Listen with both hands free. Com- £3 19 9
pact transistorised Dry Battery operated.

TRANSISTOR|R.S.C. MAINS TRANSFORMERS

SALE FULLY GUARANTEED. Interleaved and Impreg-
nated. Primaries 200-250v. &60o/s. Soreemed.
Mullard OC71 IMIDGET CLAMPED TYPE 2§ x 2} x 2}in.

0C72. OC81. [o50v., 60maA, 6.3v. 2a. 14/11

21 250-0-250v., 60mA, 6. 15/11
0044.]8045, FULLY SHROUDED UPRIGHT MOUN

3/11. 250-0-250v. 60meA, 6.3v. 2a., 0-5-6.3v. 2a. .. 19/9
OC75. 719, 250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a... 33/9
AF117, 6/9.  £300-0-300v. 100mA, 6.3v. 4a., 0-5-6. 3v 3a... 33/9

Post 6d. for 3. }300-0-300v. 130m4, 6.3v. 4a., c
[aeey, 1 ] For Muilard 510 Amplifier .

350-0-350v. 100maA, 6.3v. 4a., .3v. 8a. ..
350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a. .. 42/9

425-0-426 .200 A, 8.3v. 4a. c.t., bv. 3a. ..
INTEREST [20-0-20v. 300m4, 837 4o e, o S G
CHARG Es 450 0~450\ 250mA, 6.3v. 4a c.t., 5.v . 7919

TOP SEROUDED DROP-THROUGH TYPE
REFUNDED 250-0-250v. 70mA., 6.3v. 2a., 0-5-6.3v. 2a. .. 19/9
358'0'250‘7' 100mA, 6.3v. 3.5a. . ;
50-0-250+. 100mA, 6.3v. 2a., 6.8v. 1 -
on HP. and §350.0.350v. B0mA, 6.3v. 2a., 0-5-6.3v. .
Credit Sale {950-0-250v. 100mA.6 3v. 4a.,0-5-6.3v. 3a. .. 32/8

Accounts 300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. , 32/9
settled in 300-0-300v. 130mA, 6 3v. 43 0-5-6.3v. la.
3 months. Bultable for Mullard 510 Amphﬂer ....... 39/9

350-0-350v. 100mA, 6 SV 4& 0-5-6.3v. 3a. . 3219
350-0-360v. 160mA, . 0-5-6.3v. 3a. .. 39/11
FILAMENT or TRANSISTOR POWER PACK Types
6.3v. 1.5a. 8/9; 6.3v. 2a. 7/9; 6.3v. 3a. 9/9; 6.8v.
6a. 19/9; 12v. 1a. 8/9; 12v. 3a. or 24v. 1.5a. 18/9;

G80 80 WATT AMPLIFIER T
2 Channels, 6 inputs, Tremolo,

umns and 1 Bass Speaker unlt with

two 15in. Extra Heavy Duty Speakers.

R.S.C. BATTERY/MAINS CONVERSION UNITS

Type BMI1. An all-dry battery

eliminator. Size 5§ x 4} x 2{n. approx

Completely replaces batteries su

plying 1:5v. and v. where A.

mains 200/250v. 50c/s s available.

Complete kit with diagram 47/9 or
Ready for use 59/11.

POWER PACK KIT Consisting of Mains trans-

former. Metal Rectifier. Electrolytlcs smoothmg
choke, chassis and circuit. 200/250v. 22/11
mains. Output 250v. 60mA 6-3v. 2a. Supplied

with case in lieu of chassis 26/11. Or assembled 39/11.

All6/12v. D.C. output. Ma.

Complete kit

LINEAR TREMOLO/PRE-AMP UNITS

Sultable for use with any of our Amplifiers. Controls
G Speed (frequency of interruptions) Depth 215 L0/LL; Sa. 18111550 21/11; 6a. 25/11; Ba. 31/11
NIS. | (for heavy or light eflect).Vol and Switch. % Gns. 10-110/120v.-200-230-260v. 50-80 watts

SELENIUM RECTIFIERS F.W. (Bridged)

input 18v. 1a. o
28 611 aBi9. 45 12/, Sa 1508 i0n. gojg L1 |Btandard Pentode 5,0000 or 70009 to 30 X
—

R.S.C. 6/12v CAR Push-Pull BL84 103 or 160 10-13 watt
us! 1, ra Linear

BATTERY CHARGERS {Push-Pult15-18watts, seetionally r\:]og}m'sexfg. S

Ammeter and Circuit.

4a MP. withvariable charge rate selector 49/9

6 am p heavy with variable chargerate
selector

Both type5200-250 A.C.mains. Ready built 10/- extra. §60mA, 10H, 4000 4/11

0-9-18v. 1ia. 15/8; 0-12-25-42v. 2a. 27/9.
CHARGER TRANSFORMERS 0-9-15v. 1}a. 13/11;

AUTO (Step UP/Step DOWN) TRANSFORMER!
150 watts, 20/11; 250 watts 49/9; 500 watts %9;9
OUTPUT TRANSFORMERS

Push-Pull 8 watte EL84to3Q or 150 . .
Push-Pull 10 watts 6V6 ECL86 to 3,5, 80r 15 0 21/9
Push-Pull EL84 to 3 or 150 10- 12 watte

KT66, ete., for3or15Q . ... .. .., . 2079
of parts incl. |pugn pun 20 watt high quality sechoxm”y d
wound EL34, 6L6, KT66 ete. to 3or 150 5518

SMOOTHING CHOKES
150mA, 7-10H, 250 12/9
69/9 100mA, 1011, 2000 /11

80mA, 10H, 3500 7/9

HI-FI GENTRES LTD.
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CIRCUITS AND

® VALVE EXPERIMENTS

® TRANSISTOR EXPERIMENTS
@® AMPLIFIERS

® OSCILLATORS

® SIGNAL TRACER

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
SEE HOW THEY WORK . ..
® PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

® COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@® ELECTRONIC SWITCH

® SIMPLE TRANSMITTER

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.

INCLUDING ...

® D.C. EXPERIMENTS

@® SIMPLE COUNTER

@ TIME DELAY CIRCUIT

® SERVICING PROCEDURES
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for
BROCHURE |

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

NAME.....

or write if you prefer not to cut page‘-: ADDRESS.. ...
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TOPIC OF THE MONTH
QRS!

HE quickness of the hand deceives the eye,

sometimes—and if that hand grasps a morse key it
sometimes appears to deceive the ear, too. That is, if we
correctly understand the latest piece of petty niggling
by the GPO.

The Radio Services Department of that august body
has lately been mailing letters of complaint to licensed
amateurs who are sending their callsigns faster than
the specified 12 w.p.m. (it used to be 20 w.p.m.). Why
it should suddenly become necessary to throw the
book at operators is beyond understanding, unless the
G PO monitors have so declined that they can only copy
dead slow morse. It comes to something when the
professionals ask the amateurs to slow down!

We would suggest that the GPO tries listening on
the bands during one of the major DX contests, where
a complete “QSO” flashes by in about ten seconds flat.
A contestant dawdling at 12 w.p.m. would consider
himself fortunate if he made any contacts at all!

But if the GPO really want to transform the amateur
licence into a kind of Radio Highway Code, why stop
at tut-tutting about c.w. operators exceeding the speed
limit? How about some new rules such as—"Do not
overtake a DX signal when he is in QSO", Do not park
your carrier on a crowded band”, “Keep to the right
lane” (for the v.f.o.-swishers), and some new (key)
hand signals: QQQU ("I expect to drift upband—please
follow my chirp”), QQQH (“Halt! When | asked what
the weather was like, | didn't want a Met. report”),
QQQD (‘Danger! I’'m operating mobile on a camel with
no rear lights”) QQQB (“Help!—my Super-Duper All-
Band DX Ranger has gone berserk. Send breakdown
van”).

Of course to be really effective, we should have an
itinerant band of inspectors armed with breathalysers—
“This man was found drunk in charge of his log-book"
—and traffic wardens to stop the parking of S9 signals
on restricted frequencies. '

Perhaps, however, it would be better for the GPO
to run a course of Morse tuition. Or to transfer their
attack on the a.m. and s.s.b. boys—many of whom we
suspect of speaking faster than 12 words per minute!

W. N. STEVENS—Editor.
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NEWS AND COMMENT...

CRAY VALLEY CELEBRATES ITS TWENTY-FIRST
e o~ . T _._; i “*l : i =

Here we can see Arthur O. Milne, G2MI, president; Stan
Coursey, G3JJC, chairman; Alan Swindon, G3ANK;
Deryck Buckley, G3VLX, secretary; W. (Bill) Jardine,
G2AQB; Norman Kemsley, G3WJK and T. I. Lundergaard,
G3GJW.

The Cray Valley Radio Society was founded in 1946
and has therefore attained its majority—signified,
naturally enough, by the addition of a morse key to
the masthead of QUA, the Society’s newsletter.

The occasion was marked by a special meeting in
December last when the high spot of the evening
was cutting the cake by G2MI, the Society’s presi-
dent. The birthday cake was home-baked by the
XYL of the secretary G3VLX and expertly iced by his
15-year-old son. The cake decoration was a minia-
ture replica of G2MI’s h.f. beam.

There were two short talks by members. G3VLX
(licensed in 1966) spoke on "My first 12 months®’ on
the air and gave the newcomer’s impression of
Amateur Radio. Although so far confined to Top
Band he recounted some interesting experiences
and some amusing stories. G3ANK then outlined the
earlier days of the Society and showed documents
and cuttings from the days when many materials
and foods were rationed.

The Society began as the Cray Valley Transmitting
Club with members, as now, drawn from an area in
North-west Kent comprising Eltham, Sidcup,
Bromley, Orpington and the Crays. For the first five
years interest in the club was so strong among local
amateurs that it was possible to insist upon holding
a licence as a condition of membership but later
wider views prevailed and short wave listeners were
admitted—today they are positively welcomed!

The Society’s station—G3RCV—was on the air at
the 21st meeting and several [ocals were worked on
4 metres. The rig (home-brew) was kindly supplied
and operated by one of the members, G3TAA.

START OF VHF RADIO SERVICE FROM

BBC'S BALLACHULISH RELAY STATION
The v.h.f. radio service from the BBC's relay station to serve
Ballachulish, Argylishire, started on 6 January, on the
following frequencies: Radio 2 (Light programme)
88-1Mc/s, Radio 3 (Third Network) 90-3Mc/s, Radio 4
(Scottish Home Service) 92:5Mc/s.

818

RADIO 2 TRANSMITTERS IN SCOTLAND
Following the start of Radio 1 on 247 metres (1214kc/s),
the wavelength previously used to supplement Radio 2,
the BBC, has been investigating means of helping listeners
in parts of Scotland who are having difficulty in receiving
Radio 2 on 1500 metres long-wave and who do not have
receivers for receiving this programme on v.hf.

The shortage of wavelengths in the medium-wave band
presents a serious problem but tests have shown that some
local reinforcement of the Radio 2 service is possible by
making use of the International Common Wavelength of
202 metres (1484kc/s).

Following the Postmaster-General's approval announced
recently, low-power relay stations operating on 202 metres
were brought into service in Glasgow on Wednesday,
20 December, and in Edinburgh on Thursday, 21 December.

The power of stations using the International Common
Wavelength (202m) is restricted by international regula-
tions so that the effective range of the stations is only a few
miles. The range is further limited at night-time by inter-
ference from other European broadcasting stations, some
150 of which share this wavelength. The Glasgow and
Edinburgh Radio 2 relay stations on 202 metres however,
provide an alternative means of receiving Radio 2 in these
two cities.

A PORTABLE DISCOTHEQUE

A new package deal in high fidelity discotheque equipment
is now on sale to disc jockeys and users of professional
record playing equipment.

The Rush D.J. is a suitcase size twin-turntable record
playing console, complete with its own 30 watts solid state
amplifier and control unit. Alsoincludedare a pre-fade listen
switch for left- and right-hand channels feeding head-
phones for cueing-in each disc; separate volume controls
for left- and right-hand grams; separate bass and trehle
controls for gram channels. Mike input with its own volume,
bass and treble controls. Foot-operated mike on/off switch
with music level reduction. Two Garrard SP25 Mk. 1/
4-speed single players are employed with turnover heads
fitted with double L.P. styli instead of normal L.P./78 styli.

It is built into a leatherette covered case, which measures
only 12in. high, 19in. deep by 36in. wide and weighs
approximately 40 [b. It has a removable lid and is finished
with anodised brass trims and locks.

Versions giving 60, 90, or 120 watts RMS output are
also available at extra cost.

Further details regarding marketing, distribution, etc.,
may be obtained from Keith Pittman Limited, 42/44 Hanway
Street, London, W.1.



NEWS AND COMMENT...

SERT MEETINGS THIS MONTH

The Society of Electronic and Radio Technicians announce
that their meetings for February are as follows:

HORNCHURCH. Tuesday, 20th February. 7.00 p.m.
at Havering Technical College, 42 Ardleigh Green Road,
Hornchurch, Essex. Automatic Landing Systems: F. J.
Sullings (B.O.A.C.).

CHESTERFIELD. Monday, 5th February. 6.30 p.m. at
Chesterfield College of Technology, Infirmary Road,
Chesterfield. U.H.F. Reception: B. M. Goodwin (A.B.
Metal Products).

NEWCASTLE-UPON-TYNE. Wednesday, 7th February.
7.15 p.m. at Charles Trevelyan Technical College, Maple
Terrace, Newcastle-upon-Tyne. Interference: T. Boast
(G.P.O.).

STOKE ON TRENT. Friday, 16th February. 7.30 p.m. at
Room C7, North Staffs College of Technology, College
Road, Stoke on Trent. Sony Video Tape Recorders.

OLDHAM. Thursday, 8th February. 8.00 p.m. at Oldham
Technical College, Oldham, Lancs. Stereo Broadcasting:

(B.B.C.).
LINCOLN. Tuesday, 6th February. 7.30 p.m. at Lincoln
Technical College, Cathedral Street, Lincoln. U.H.F.

Reception: B. M. Goodwin (A.B. Metal Products.)

GREENOCK. Friday, 2nd February. 7.30 p.m. at Watt
Memorial College, Greenock, Renfrewshire. Colour Tele-
vision: J. McMaster.

EDINBURGH. Friday, 23rd February. 7.30 p.m. at
Room B44, Napier Technical College, Colinton Road,
Edinburgh. Colour Television: J. C. Allen (Napier Technical
College).

CARDIFF. Friday, 9th February. 7.30 p.m. at Llandaff
Technical College, Western Avenue, Cardiff. Field Effect
Transistors: E. F. Munroe (Texas Instruments).

LEWIS RADIO’'S NEW RANGE

Lewis Radio. 100 Chase Side. Southgate, London,
N.14, announce that the range of equipment they
advertised in the February issue of ‘‘Practical
Wireless”” is now exhausted. The equipment
advertised in this issue. however, is current and if
readers require full details, they should contact
Lewis Radio at the abovementioned address.

NEW SPEAKER
FROM
ROGERS

The “Standard” Speaker System
introduced last year with the
Ravensbourne Stereo Amplifier has
now been joined by a “Compact”
version employing the same basic
design principles but using an 8in.
main drive unit instead of the 12in.
unit found in the “’Standard” model.

The “Compact” has a frequency
response of 50-14,000c/s, an im-
pedance matching of 8—16Q, power
capacity of 10-15W and overall
dimensions of 22 x 11% x 8%in. (see
photograph).

The “Compact” model costs £25
with £4 13s. 10d. purchase tax.

Rogers Developments (Electron-
ics) Ltd.. Rodevco Works, 4[14
Barmeston Road, Catford, London
S.E.6.

DE-SOLDERING KIT

This new De-Soldering Kit from
Antex contains a footpump with
patented moulded cylinder and a
synthetic cup washer. Lubrication
and condensation problems are
eliminated, weight is reduced to
3 /b. and exceptionally high pressure
/s obtained immediately on starting
the stroke. The Model ESS De-
Soldering Tool is now obtainable
for12,24,50,110, 220 or 240 volts.
This model can also be supplied on
request with the smaller bit (2-4mm.
—3/32in.) normally fittedto the smal-
ler model GSS. The net trade price
of £4 19s. 6d. for the complete
outfit remains unaltered.

NORTHERN RADIO SOCIETIES" CONVENTION
The Northern Radio Societies’ Association will
again be holding their Annual Convention in the
Kent Suite, at the Belle Vue Zoological and Exhibi-
tion Gardens, Manchester, on Sunday May 19th,
1968.

As readers may know, the Association comprises
a number of radio societies from the North of
England, who will be exhibiting, along with a
number of commercial enterprises, at the Conven-
tion. The Convention will consist of a number of
active displays and items of topical interest.

“LEKTROKIT* CHASSIS PLATES USED IN EXAMS

—— o

; AT A =
More than 170 students successfully passed their finals in
the first national examinations in electronics servicing held
by the Radio Trades Examination Board this year.

In conjunction with the City and Guilds Institute, the
R.T.E.B. final radio and television servicing and the final
electronics servicing certificates are achievad after five
years' part time study. These certificates ensure that success-
ful candidates are competent to maintain on the one hand,
domestic radio and television equipment and, on the other,
“professional” and industrial electronic equipment.

The Final Electronic Servicing Certificate examination
consisted of two 3-hour written papers, one 2-hour fault
diagnosis paper and a 2-hour practical test. For the practical
exam (see illustration) students were required to construct
and test a transistorised multivibrator circuit and Lektrokit
No. 4 chassis plates, made by A.P.T. Electronic Industries
Ltd. were chosen by the Board for this.
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trial and experiment using different decks and

choices of amplifier. The aim was to achieve
the best possible results using the minimum of com-
ponents. Obviously in any design of this sort a com-
promise has to be reached between quality on the
one hand and simplicity on the other, and the final
design, although not claimed to be hi-fi, has a
quality which matches or betters most of the popular
range of tape recorders on the market. The total
cost in parts, including cabinet, tape deck and
speaker was under £12.

To the beginner to construction or to the occa-
sional dabbler a tape recorder circuit may seem way
beyond their capacity; the complicated-looking
circuitry, the warnings of careful component placing
and a fearsome looking “function switch” imme-
diately seem beyond them. Actually in operation a
tape recorder amplifier is less complicated than a
superhet radio or a push-pull amplifier. If the circuit
is shorn of its switches etc. and only the functional
components are shown it looks like Fig. 1 on record
and as in Fig. 2 on playback.

Basically on record the signals from the micro-
phone are amplified by three triodes and fed via a

T HE Rhodian tape recorder is the result of much
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high-value resistor to the record head. This
resistor is needed because the record head is an
impedance and has a higher resistance at the higher
frequencies. By having a resistance in series the
current flowing will depend on the total resistance
and not only on that of the head. This means that
roughly the same current will flow through the head
whatever the frequency.

Since on record the tape will need to be wiped
clean a form of erase is necessary. This is provided
by the pentode valve, arranged as an oscillator, the
sccondary of the oscillator coil feeding the erase
head. The only complicated part which needs brief
explanation is the recording bias. This consists of a
tiny part of the high frequency erase current fed via
a capacitor to the record head along with the
signal. There is no reason why this should be fully
understood by the constructor; adequate explana-
tions have been given in previous issues of this
magazine. Basically it is necessary because of the
nonlinear characteristic of the recording tape, the
high frequency bias signal overcoming this non-
linearity. It is absolutely necessary in the recording
process although it involves only a small capacitor.

On playback the circuit is far simpler. Those who
have made a valve amplifier will see that it is
completely straightforward apart from the high gain
involved.

On record one must have some method of seeing
how much signal is being fed to the tape. If too
little is fed to it the playback will be noisy, if too
much heavy distortion will result. In the final circuit
the record-level indicator also serves to show if the
recorder is on playback or record.
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Fig. 1: Effective circurt on record.
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Fig. 3: Complete circuit of the Rhodian tape recorder

The complete circuit, shown in Fig. 3, is not
very original. When the minimum number of
components are used similarity between designs is
bound to result. It is not dissimilar to many
commercial designs available, but unlike these it uses
readily available components which are completely
standard, and also keeps the number of switchings
to the minimum (four). The amplifier is even built
on a standard chassis size available from advertisers
in this magazine.

The recorder is built around the BSR TD2 deck
which is available for about £5 10s. There is no
reason why other decks should not be used, and the
amplifier will need no amendments for any deck
using a high-impedance record/playback head and a
low-impedance erase head (most decks use this
arrangement).

It was decided at the start to use a home-made
cabinet. The disadvantage with most of the ones on
sale is that, while very attractive, they are designed
around a specially made chassis. The author’s
cabinet cost 10s. and was completed in under two
hours. It is a very simple one and no doubt readers
who are more accomplished at carpentry than the
author would be able to improve on it.

It was decided to mount the loudspeaker forward
facing. The simplicity of the deck and the amplifier
may limit fidelity, but there is no reason to limit this
further by using a tiny speaker tucked away on the
side. The author’s final design incorporated an
8 x 5 inch speaker. Another decision was to use a
single chassis, with no flying leads, the only inter-
connecting leads going to the deck, and also for the
amplifier to be capable of being worked upon while
in the cabinet, thus making testing very much easier.

Amplifier switching is one of the features of a tape
recorder, and on the deck of the BSR TD2 this is on
the left. The deck is not normally supplied with a
wafer, but this can be readily obtained. By using the
switch provided, accidental erasure is impossible and
allows the less technical members of the family to
use the machine. The amplifier is sited on the left of
the deck so that the interconnecting leads can be
kept short.

General layout is more important in a recorder

than on most equipment because of the high gains
and high impedances involved. For those wishing
to use a different layout the following should be
observed: (1) Keep the low-signal and high-signal
sections well apart. (2) Keep the mains transformer
well away from the tape heads. (3) Screen wires
liberally and especially all those carrying signal to
the deck.

Basic design

As the main features of the recorder are cost and
simplicity, the valves chosen were an ECC83 (a
high-gain double triode) and an ECL82 (a triode
pentode). Together these give more than adequate
gain and a final output of about 2{W. A contact-
cooled metal rectifier was chosen since it is smaller
than its valve counterpart and needs no heater
current. A fuil-wave rectifier was chosen since a
ripple of 100c/s is easier to smooth.

The magic eye chosen was a DM70. This is really
intended for battery operation, but has the advan-
tages that it uses little heater or h.t. current, and
more important it is small and easily mounted. In the
earlier stages of development the author used an
EMS8I, but without special escutcheons it is very
hard to mount it attractively.

Under no circumstances should a tape recorder
have a live chassis. This is acceptable in a radio or
TV set where all metal parts can be shielded, but
on a tape recorder the deck and even the micro-
phone can be live and only those with a death wish
should avoid using a mains isolating transformer.

The BSR deck has no motor switch, and for those
wishing to use the amplifier other than for the tape
recorder a switch is included. This can also be used
as a kind of pause control. The author uses his a lot
when medium wave DXing and it is very useful to
be able to start and stop the machine by just throw-
ing a switch.

Circuit description

On record, the microphone signal is switched to
the grid of Vla by Sla. This is the first part of the
ECC83 and as mentioned is a high-gain amplifier. It
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is arranged for very high input impedance and is
especially good for use with crystal microphones,
giving a good bass response. The signal then passes
via a frequency-discriminating network (C4, R4)
giving a treble boost to the signal (treble boost is
needed on record to overcome head and tape losses).
If a high signal source is used this is fed into the
radio/gram input socket just before the network, the
first stage being automatically shorted at the
microphone socket.

The signal is further amplified by V1b. No cathode
bypass capacitor is used since adequate gain is
available and thus a measure of negative feedback
can be introduced to improve linearity. The signal
from this stage is controlled by the record-level
control, VR1, and is then further amplified by V2a,
finally being applied via R23 to the record head, the
other side of which is connected to earth by Slb.
The signal for the magic-eye record-level indicator is
tapped off via R12, rectified by the OA81, smoothed
and fed to the grid of the DM70 (V3). As mentioned
earlier, the DM70 is intended for operation with an
h.t. of about 90V and its anode is thus fed from a
potential divider (R16 and RI17). The low heater
current required is achieved by the inclusion of R15
in the heater circuit.

V2b is arranged as an oscillator on record. The
anode receives h.t. via Std, rectifier SR1I, the oscilla-
tor coil L1 and the output transformer T1. Purt of the
signal from the oscillator coil is fed back to the grid
via C10. The frequency of oscillation is determined
by C1! and should be in the order of 60kc/s. The
secondary of the oscillator coil is connected directly
to the erase head. (If a high-impedance erase head is
to be used the signal should be taken via an 0-1uF
capacitor from the anode side of the coil.) It will be
noticed that the output transformer T1 is connected
throughout, but the high impedance of its primary
blocks the passage of oscillations thus making it
inoperative on record, the high frequency signals
being bypassed through CI12. The tone control
operates on the negative feedback circuit from the
secondary of the output transformer and is thus
also inoperative during record.

Bias is fed to the record head via C19 from the
effective anode of V2b. It should be noted that there
is 250V across this through the record head and if it
is shorted for even a millisecond unpleasant things
may happen to the head (the author was not willing
to find out exactly what!).

The power supply is standard, being smoothed by
R21, CI5 and Cl16. Adequate decoupling between
sCtages is used, being provided by R9, R14, C3 and

6.

On playback the output from the record/playback
head is switched to the grid of Vla by Sla, the other
side of the head being switched to ecarth by SI1b. The
amplifier output is switched to the grid of V2b by
Slc and h.t. is switched directly to the top of the
output transformer by Sid.

In this condition the amplifier acts as follows. The
playback head (which is the same as the record head
on this and most decks) is paralleled with a 100kQ
resistor (R24). This lowers the input impedance of
the first stage. The signal is amplified as before, still
receiving treble boost. A low-level output suitable
for a feed to another tape recorder or amplifier is
taken from the unode of the next stage. This time
the record-level control becomes the volume con-
trol, and the output from V2a is this time fed via
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% components list

Resistors:
R1 10MQ R13 10MQ
R2 220k R14 18kQ
R3 47kQ R15 220Q
R4 100k R16 47kQ
R5 TMQ R17 33kQ
R6 220k R18 560kQ
R7 2:2kQ R19 10kQ
R8 470k R20 470Q5W
R9 27kQ R21 1:5kQ 5W
R10 100kQ R22 3-3kQ
R11  1-5kQ R23 100kQ
R12 560kQ R24  100kQ
All 10% ZW unless otherwise stated

Variable resistors:
VR1 1TM£Q log with d.p. switch
VR2 25kQ lin

| Capacitors:

C1 0-05uF

c2 0-05uF 350V

C3 32uF 350V electrolytic
c4 100pF

Cb 0-05uF 350V

Cé6 32uF 350V electrolytic

C7  0-1uF 350V i
C8  500pF
C9  0-05uF

C10 1,000pF 350V

C11  3,300pF 350V

C12 1,000pF 350V

C13 0-1uF 350V

C14 50uF 50V electrolytic
C15 32uF 350V electrolytic
C16 32uF 350V electrolytic
C17 O-1uF

C18 O0-1uF

C19 100pF 500V

Valves and rectifiers:

V1 ECC83 MR1 250V, 75mA contact-

| V2 ECL82 cooled bridge metal
V3 DM70 rectifier
SR1 250V, 50mA. BY100 is
D1 0A81 suitable

Miscellaneous:
L1 Denco TDO2 osc. coil
T1 To suit ECL82
T2 250V, 60mA double-wound mains with 6-3V,
2A heater winding
S1 BSR TD2 switch wafer
S2 Rotary on/off switch
S3 With VR1
Also 2 B9A bases, one screened; audio jacks, 2
normal and one shorting; tagboards, screened lead;
grommets; capacitor clips, etc.

Slc to the grid of the output stage V2b. RI9 in the
grid lecad helps to stop parasitic oscillations in this
stage. Signal is still fed to the magic-eye V3, but
because this time the h.t. is switched by Sld to the
top of the output transformer T1 rectifier SR1
prevents the h.t. reaching V3 so that it does not
glow, in this way providing a visual guide as to
whether the recorder is switched to playback or
record. (For those not wanting this facility the
rectifier can be left out.)




CI3 acts as a tiny h.t. reservoir and, when the
record / playback switch is altered, it will allow
oscillations to die away rather than cut off thus
preventing the head from becoming magnetised. (A
magnetised head leads to noisy playback.)

C12, which on record bypassed the output trans-
former for oscillation, now acts as a treble cut to
neutralise the unwanted top boost given earlier in
the circuit. C10 now goes from V2b control grid to
effective a.c. earth (the h.t. line) and cuts the top
further. These two capacitors give the top cut
necessary to equalise the signal on playback. The
output transformer is now in use and negative feed-
back is applied to the cathode of V2a. The arrange-
ment used gives a wide range of control from very
mellow to very bright and has been found to be very
satisfactory in this and other circuits.

TO BE CONTINUED

Modification to the
GENERAL PURPOSE P.S.U.

(December 1967, page 570)

In order to eliminate the risk of an electric shock
when this device has been overloaded (or short-
circuited) the following modification must be carried
out.

In Fig. 1 the common connection of C5, RL1, and
R1 is removed completely from the earth connec-
tion (heavy black line) and wired directly to the
centre tap (marked O) of the h.t. secondary of the
mains transformer T1, as shown below. The existing
connection from this point to earth is removed.

The negative sides of capacitors C! and C2 are
still returned to the earth connection (heavy black
line), and the negative bus-bar connected to output
terminal 3 may now be joined directly to earth.

This simple modification ensures that the chassis
is always at earth potential, even during overloads.

It must also be stressed that, during an overload,
when the relay is energised, high voltages still exist
in the circuit and the device must be disconnected
from the muins supply in order that servicing, etc.,
may be carried out on it.

v1
- — U000
To V2 and L1
V3 anodes o
c2 c1
s
< R2
3 _ 0
T e
1
: ™
c5 1
v
RL1 %E
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R1
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Wiring shown thus ====-== is modified wiring

Modified circuit.
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QUESTIONS ANSWERED

F.M. DISTORTION

I have recently purchased an a.m./f.m. stereo
radio chassis incorporating a Gorler tuning heart.
Sound on f.m., however, is accompanied by a
definite distortion which cannot be tuned out.

I have replaced the ECCS85, also provided a loft
acrial with 300Q twin feeder but this has made no
improvement. Before I adjust any trimmers or screws
(there appears to be one beneath and three on top)
could you advise how this distortion may be
removed.—D. Spencer (Oldbury, Birmingham).

It is doubtful (though possible) that the distor-
tion you mention is caused by incorrect alignment
of the tuner unit in your f.m. radio. It is more
likely that the trouble is due to incorrect alignment
of the f.m. i.f. transformers, especially the one feed-
ing the f.m. detector. We therefore suggest that you
realign the f.m. i.f. circuits; alternatively, ask a local
service engineer to do it for you. We advise you
not to tamper with the tuner unit until all other
possibilities have been eliminated. Before realigning,
however, check the aerial orientation since the
distortion could be caused by multipath reception.

LONG MIC LEAD

I wish to use a long microphone lead (about 25
yards) with my tape recorder. I have made several
experiments with different types of microphone but
find in all cases that the quality is poor and is
accompanied by loud hum.—H. Wilson (Birmingham).

It is not possible to use a long lead on your
microphone unless you add a preamplifier between
the microphone and the long lead. The preamp
would be arranged to have a low output impedance
(by the use of a cathode follower valve stage, or an
emitter follower transistor stage).

OHMS LAW

I have a three-transistor i.f. amplifier designed to
work from a 9V supply. My supply voltage is 12V.
Could you state what value of resistance I should
use to drop the 3V and where in the unit it should
be connected 2—R. Riddle (Edinburgh, 11).

In order to calculate what value of resistance you
need to feed your if. amplifier, you will need to
measure the current it takes when connected to the
correct 9V supply. Suppose that the current is
I milliamps. Then, the value of the necessary resis-
tance (in ohms) is given by -dividing 3,000 by the
current I. Thus, if the current was 6 milliamps, a
resistor of 5002 would be needed.

LEAGUE OR CLUB

We apologise for the error under the heading
“Short Wave Club>” published last month. The
correct address of the International Short Wave Club
is 100 Adams Gardens Estate, London, S.E.16 and
the Secretary is Arthur E. Bear. The address we
gave last month is that of the International Short
Wave League. Will all concerned kindly accept our
apologies for any inconvenience this may have
caused.
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FAULTY

M. K. TITMAN B.SC.

Last month we discovered how to reclaim
faulty or dud transistors, for use as diodes or
zener diodes. Now let us look at a few of
the many circuits in which we can use the
reclaimed junctions.

application for our rectaimed zener diodes. By using

the test set described last month, we can measure
the zener voltage and dynamic resistance (R z). We can
see that the voltage change with current is small, which
indicates that it would be useful as a reference voltage
in power supplies, or as a means of obtaining low
voltage supply lines.

Figure 3 illustrates a method of providing a low
voltage line from an existing power supply. This is often
useful for supplying add-on units such as tuners, pre-
amps., mixers etc., where only a low power and
additional smoothing are required. It is also useful
when we are experimenting with low voltage circuits
where the only supply is in an existing equipment.

We can design the low voltage rail by first selecting a
reclaimed zener diode of the correct voltage and then
calculating R from the following equation;

V[N VZ

) Iim + 2
where Vi is the existing voltage
V: is the zener voltage measured on the test

P0wer supplies are perhaps the most important

set

Jim is the maximum current from the low
voltage line

I. is the minimum current for zener stability
(1-5mA).

In order not to destroy the zener diode under open-
circuit conditions, we must limit the zener power
[Vz(lim + 12)] to less than 200mW for a small transistor.
Similarly the power rating of the resistor is V,x2/R for
short-circuit conditions. Thus we have designed a low
voltage rail for our tuner or pre-amp., which will not
be damaged by open or short circuits. The voltage
versus current for the supply is given by Fig. 4 and
is virtually constant, as the output resistance is R
(zener dynamic resistance) up to a maximum current of
I,m. For greater currents the zener has no effect, as all
the current has been diverted from it, to the load.
Commonly, a small transistor yields a 200mW zener
diode which will deliver 30mA at 6V, or 20mA at 9V.

One of the advantages of this method is that addi-
tional smoothing is achicved since any ripple on Vi is
reduced by R and C in parallel with R.. This is
especially useful for tuners and pre-amps. However, its
limitation is that for high voltage zeners, say 20V, the
maximum current for a small zener is approximately
10mA. In this case, however, we can use the circuit
of Fig. 5.

The maximum current is again determined by the
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power of the zener, thus for a 10V difference between
the input and output voltages, the maximum current
is 20mA.

The output voltage is given by Vour = Vm —V:
A0
1

In this case the power in the zener diode for an open-
circuit is small (V.Iz), whilst a short-circuit would
destroy the zener. The voltage-current characteristic is
shown in Fig. 6. The disadvantages arc that ripple on
Vin is transferred directly to the low voltage rail and
thedontput resistance is the sum of the source resistance
an Rz.

PART 2

and R is given by R

Stabilisation and Rectification

Where an increased power is required the stabiliser
circuit of Fig. 7 may be designed. The design follows
that of Fig. 3 except that the maximum load current
is hFE Iy (or o’ I y) or the maximum transistor current,
whichever is the lower. The output voltage is (Vz — Vpe)
where Vi is 0-7V for silicon and 0-3V for germanium.
The power rating of Vrlis[(Viy — Vour) hFE I u] and the
transistor will generally require a heat sink. As hFE is
rarely less than 10 the current output for a 6V zener
would be at least 300mA.

Reclaimed collector-base junctions, particularly of
power transistors, are useful as rectifiers. The circuit of
Fig. 8 shows a 6V 20mA supply for a tuner or pre-amp.
using a spare 63V winding on a valve equipment. Here
four reclaimed diodes and a 6V zener are used.

Reclaimed diodes may be used for temperature
compensation. Silicon junctions have a negative tem-
perature co-efficient and the voltage decreases by 2:4mV
per °C. Now a 6-8V zener diode has a similar positive
temperature co-efficient. Hence a forward biased diode
in series with a 6-:8V zener would give almost zero drift
with temperature and an output voltage of (V. + 0-7)V,
whilst maintaining the low output impedance.

Vout
[

o]
[o] I lout

Fig. 3 (left): Zener power line.
Fig. 4 (right): Output voltage characteristic.



For zeners below 6-2V this cannot be used, since they
have negative co-efficients. Above 7-2V more than one
diode can be used for compensation.

+ out

(Rs +Rz)

Faflure
of

zener

diode

olc _
Y] Tout

L e L

Fig. 5 (left): Zener power line.
Fig. 6 (right): Output voltage characteristic.

Where the voltage in a circuit must not exceed a
certain value, then a reclaimed transistor used as a
zener diode may be used for protection. Thus a second
zener diode of slightly higher voltage may be placed
across the primary zener diode to give protection should
the primary zener diode fail.

Similarly they may be used back to back across a
high impedance path transformer, as in Fig. 9, to clip a
signal. The maximum peak-to-peak signal would then
be limited to 2(Vz+ 0-7)V. This cannot be used for
power transformers since the current is not limited.

A power supply protection circuit using a thyristor is
shown in Fig. 10. Here, if the voltage exceeds approxi-
mately (Vz+ 1) volts, the thyristor will fire and blow
the fuse. Thus expensive circuitry may be saved, and
since the overload current of a small thyristor is greater
than 15A, this can be used on high current supply lines.

Where a moving coil meter is used as a universal
meter, the movement may be protected by silicon
diodes across the meter as shown in Fig. 11. Provided
the product [yRy is less than 250mV the diodes will have
a negligible effect on the readings and yet prevent
damage through overload.

For example, if the product IyRy is 200mV then the
diodes will conduct for approximately 600mV and the
overload current is limited to three times the normal
current. As a meter movement is usually capable of this
value of overload no damage will be sustained.

Pulse and gate circuits

High-speed diodes are often used in pulse circuits and
the reclaimed junctions of high-frequency transistors
are very suitable. Figure 12 illustrates a differentiating

+

O— e &

trigger circuit used for triggering bistables, mono-
stables, etc. Figure 13 illustrates a peak detection circuit.
This form of circuit is used at the detector stage of
radios for which purpose the reclaimed diodes are very
suitable.

Logic gate circuits have a very large number of
applications though they are used only rarely In
experimental equipment. The circuit in Fig. 14 is a gate
circuit and operates as follows. Ignoring R1 to R3 at
present, if A OR B OR C is connected to the positive
supply, then Vri will conduct heavily and the refay wiil
operate. This then is an OR gate and can be used for a
number of applications, such as safety or alarm cir-
cuits. One example is in a tape-recorder. If A is made to
be positive when there is no tape and B when the bias
is absent and C when the level is too high, then the

+ +
Fs1
10
Z1 h
Ppr(i)w::y Meter
supply z [—H-—J
z2 + -
SCR1 D I I‘
o o o

Fig. 9 (left): Audio clipping circuit
Fig. 10 (centre): Excess voltage protection circuit.
Fig. 11 (right): Meter protection.

ov

Fig. 12 (left): Trigger circuit.
Fig. 13 (right): Peak detector.

R1
R2

A

R3

e,

Fig. 14: Logic gate circuit.

relay could operate an
alarm light which indicated
a fault, if any of these con-
ditions were present.

If R1, R2, R3 are con-
&V nected to A, Band C respec-
tively, then the circuit would
behave as follows. Only
when A AND BAND C were
connected to OV would the
relay switch off. This then

o+

Fig. 7: Stabiliser circuit.

Fig. 8: 6 volt power supply using a heater winding.

gL is the AND gate condi-
—continued on page 866
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continued from the February issue

torily and is ideal for the beginner, it must,

due to its simplicity, be somewhat limited in its
selectivity and sensitivity. To improve the selectivity
it is necessary to increase the number of tuned
circuits in the i.f. amplifier. This normally requires
extra i.f. transformers and the addition of an extra
transistor i.f. amplifier stage. This incidentally also
improves the sensitivity. With higher sensitivity it
becomes more difficult to use a reflex circuit without
encountering instability and so this feature has to
be abandoned.

In the Clubman Mk II receiver, the existing
Veroboard panel containing the reflex 1.f., demodu-
lator and a.f. stages is replaced by a new Veroboard
panel comprising a conventional’® two stage if.
amplifier using AF117 transistors and having auto-
matic volume control, a demodulator stage and two
a.f. stages. The biasing and gain control of the a.f.
stages is similar to those used in the Clubman Mk I
but with the i.f. components omitted. A new feature

‘ ‘ THILST the Clubman Mk 1! performs satisfac-

is the inclusion of a beat frequency oscillator for
c.w. and s.s.b. reception. This is housed in a small
screening box to prevent unwanted radiations to the
earlier stages of the receiver.

The circuit of the Mk II version is shown in
Fig. 19. The original frequency changer stage
remains unchanged and the operation of this circuit
has been described previously’.

L.F. Amplifier Stages

Intermediate frequency signals (470kc/s) at the
collector of Trl are accepted by the if. transformer
i.f.t.1 and passed to the base of Tr4. D.C. biasing of
Tr4 base is provided by the potential divider RI2
and R13. The emitter stabilising resistor is R15.
Decoupling for the base circuit is provided by C13,
for the emitter by C14 and for the collector circuit
by CI12. Amplified i.f. signals appearing at the col-
lector of Tr4 are accepted by 1.ft2 and passed to

H T Fotat no signal current %12 Y
1 Ri23 R14.2 MA, 3pprox. RG"‘ RO Onfotf
i SORU I 22k B2KAS  w5kO
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0-002uF = 102 |
1
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i
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‘ AFN7
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OV |
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r 1100pF| j ’1- i Phones
R133 ci3 gr Jcia =
Rz, R4 c3 Bes 5 R173 1256
oo S P w3 T 2w 1 % »
[
. AT %///x////,
{To L1 on Aerial coil-a—ey, . S A
g ~ { ¢ ZR21
\ To Aerial p———, VR . VR2 =
[ v $56kQ .5 are
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Fig. 18: Wiring of the Mk /l front panel.
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Fig. 19: Complete circuit of the Mk Il Clubman.

Fig. 20: B.F.O. box mounting brackets.



the base of TRS5. Base
biasing for TRS is pro-
vided by R16 and R17 and
the emitter stabilising re-
sistor 1s R18. Decoupling
for the base circuit is pro-
vided by C15 and for the
emitter by C16. Amplified
i.f. signals at TRS collector
are accepted by i.f.t3
which also contains the
demodulator diode circuit.
In the presence of a signal
a positive voltage is de-
veloped across the diode
load resistor R19. The d.c.
component of this signal
is used for a.v.c. purposcs
and superimposed on this
voltage is the a.f. signal
which is passed to the a.f.
stages via R20.

The positive a.v.c. volt-
age present across R19 is
passed through 82 and
R13 to the base of TR4,
reducing the current
through TR4 and thus
reducing the gain of this
stage. Filtering of this vol-
lage is provided by R13
and C13. There is a limit to the amount of control
which cun be obtained by this method and so an
additional method® of gain control is employed.
This is effected by D3 and Ril. For small
input signals, little or no positive voltage appears
at the bottom end of RI3 and the d.c. through
TR4 causes a voltage drop uacross RI14. The
voltage at the bottom end of RI14 being approxi-
mately —6-5 volts. The voltage at the collector of
Trl is approximately —7 volts and it will be seen that
the voltage across D3 results in it being reverse
biased and having negligible effect on the operation
of ifit.l. If, however, a strong signal is being
received. the positive a.v.c. voltage appearing at
Ri3 will cause the current through Trd4 and Ri4
to decrease. The reduced voltage drop across R4
results in an increase in the voltage at the junction
of RIl and CI2. When this voltage becomes more
negative than that at the collector of Trl, D3
becomes conductive and connects the damping
resistor R11 across the primary of i.f.t.l, thus
reducing the gain of this stage. C12 provides a low
tmpedance path for i.f. signals through D3 and R11
to chassis.

The a.v.c switch S2 is provided to disconnect the
a.v.c. voltage so that the i.f. stages may operate at
fixed gain for c.w. and ss.b. reception.

The operation of the a.f. stages has been described
previously! and is similar to those in the Clubman
Mk I but with the i.f. components omitted.

Beat Frequency Oscillator

A separate b.f.o. coil is not available in the range
of Weymouth i.f. transformers used, so a final i.f.
transformer type T41/3T is employed as a b.fo.
coil’, the secondary winding being unused.

The b.f.o. is a Hartley circuit which operates at a

Inside view of Mk [l Clubman. The i f./a.f. panel can be seen mounted vertically, between

the tuning gang and b.f.o. box.

nominal frequency of 470kc/s. VC3 provides a tuning
range of about +5kc/s. Tr6 operates in common
base mode with the tuned circuit in the collector,
feedback is taken from a tapping on the coil to the
emitter via C21. Base biasing for Tr6 is provided
by R2l and R22, the emitter stabilising resistor is
R23. The base decoupling capacitor is C20 and
decoupling for the collector circuit is provided by
C19 and R24.

The i.f. output from the emitter is coupled to the
demodulator circuit by C17. S3 is the b.f.o. switch
and it controls the d.c. supply to the b.f.o. circuit.

Construction

The Mk II if. and a.f. panel consists of Vero-
board with a 02 x 0-2in. hole matrix, size 5§ x
24%in. The mounting positions for the various com-
ponents and the drillings to remove the copper strip
are shown in Fig. 23. The hints given previously'
to assist in marking out and working on the Vero-
board panel are even more important with this more
complicated layout if errors are to be avoided.

The if. transformers do not fit exactly into the
Veroboard drillings and it is necessary to elongate
the holes and open them out slightly to suit the
soldering spills on the i.f. transformers. This can
conveniently be done using a mousetail file or Abra-
file, working downwards with the copper strip side
of the panel uppermost so as not to tear off the
copper strip. The transformer i.f.t.! used in the
MKk I version can be reused. Some difficulty may
be experienced in removing this transformer from
the Veroboard panel if a desoldering tool is not
available: A useful alternative method is to clamp
the old panel in a vice and whilst heating one tag
with a soldering iron, brush away molten solder
using a stiff-bristled brush. A cut down suéde brush
with metal bristles is ideal. This process is repeated
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for each tag and the transformer may then be
extracted from the panel. Avoid excess heat for
long periods as this may damage the transformer
internally. The i.f. transformers are colour coded
at one end and the position of this coloured dot is
shown in Fig. 23. Make sure that the transformers
are orientated correctlyt. The i.f.t. cans have two
earthing tags, the one at the end with the colour
code is cut short and the other tag is connected to
the Veroboard as shown.

The b.f.o. unit consists of a small Veroboard
panel, complete with the circuit components, which
is mounted in a small aluminium box along with
the b.f.o. tuning capacitor VC3. The Veroboard
panel is fastened into the box by two 6BA screws
and nuts and is spaced away from the side by two
full nuts which are run on to the screws before the
panel is fitted. The tuning capacitor VC3 is fastened
through the 2in, diameter hole at the end of the
b.f.o. box. One fitting nut is used to lock the tuning
capacitor in position and the protruding spindle
bush is passed through the front panel hole and a
further nut fitted on from the front of the panel.
This nut, when tightened, locks the complete b.f.o.
unit to the front panel.
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Fig. 21 (upper): Positions of the i.f./af. panel and b.f.o. box
respectively.
Fig. 22 (lower): Showing extra holes required in front panel for
b.f.0. and a.v.c. controls.
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% components list
———

Resistors:
All 10% ZW carbon
[ *R1 10kQ R13 8:2kQ
*R2 2-7kQ Bl4 2-2kQ
*R3 see text on Mk1 receiver R15 680Q
*R4  1kQ R16 22kQ
*R5  1-2kQ R17 4:7kQ
*R6 8-2kQ R18 1kQ
*R7 56kQ R19 5-6kQ
*R8 100kQ R20 100kQ
*R9 1-5kQ R21 56kQ
*R10 470Q R22 8:2kQ
R11 680Q R23 4:7kQ
R12 56kQ R24 4-7kQ
Capacitors:
*C1  0-01uF 20V disc ceramic
*C2 0-002uF Hi-K ceramic

*C3 0-01uF 20V disc ceramic
*C4 1,100pF (1,000 and 100pF in parallel) mica
*C8 8uF 15V electrolytic
*C9 25uF 15V electrolytic
*C10 25uF 15V electrolytic
C11 0-1uF 20V disc ceramic
C12 8uF 15V electrolytic
C13 8uF 15V electrolytic
C14 0-1uF 20V disc ceramic
C15 0-022uF 20V disc ceramic
C16 0-047uF 20V disc ceramic
C17 25pF ceramic
C18 8uF 15V electrolytic
C19 0-01uF 20V disc ceramic
C20 0-01uF 20V disc ceramic
C21 0-01uF 20V disc ceramic
*TC1 3-30pF concentric trimmers
*TC2 3-30pF concentric trimmers
*VC1/VC2 365pF 2 gang type 0-2 Jackson Bros.
VC3 25pF C804 Jackson Bros.

Semiconductors:

*Tr1 0C170 Trd AF117

*Tr2 0OC45 5 AF117

*Tr3 OC81 Tr6 0C45
D3 OA79

Miscellaneous:

*1IFT1 470kc/s double tuned T41/1E Weymouth
IFT2 470kc/s double tuned T41/2E Weymouth
IFT3 470kc/s single tuned T41/3T Weymouth
BFO Coil 470kc/s single tuned T41/3T Weymouth

*L1, L2, L3, aerial coil 3T Blue Denco

*L4, L5, L6, Oscillator Coil 3T Red Denco

*$1, 2, 3 miniature slide switch

*Slow motion drive, Jackson Bros.

*Knobs *VR1 5kQ *VR2 250Q

*Valveholders, terminals, solder tags, battery con-
nectors, nuts and screws etc.

*Cabinet and chassis, H. L. Smith & Co.

*Used in Clubman Mk I.

The wiring and drilling of the Veroboard panel
is shown in Fig. 24 and the construction of the
b.f.o. box in Fig. 25.

A screened cable passes through a }in. diameter
hole in the box and carries the b.f.o. signal to the
connection point on the i.f./a.f. panel.




BY OUR SUPER AFTER

THE MAGNIFICENT

ROAMER

SPECIFICATION GIVING OUTSTANDING PERFORMANCE !

# 7 FULLY TUNABLE WAVEBANDS-—MW1,
SW3 AND TRAWLER BAND.

TRANSONA FIVE

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE

Attractive case with red speaker grille. Size 6} x
44 x liin. Fully tunable. 7 stages—>5 transistors
and 2 diodes. ferrite rod aerial, tuning condenser,
volume control, fine tone super dynamic 237
speaker, al! first grade components. Easy bLuild
plans and parts price list 1/6. (FREE with parts).

MELODY SIX

TWO WAVEBAND PORTABLE
WITH 3in. SPEAKER

Handsome leather-look case size 63 x 31 x 1§in.
with gilt trim and hand and shouider straps.
Fully tunable over both Medium and Long Waves.
Incorporates pre-tagged cizcuit board, 8 stages—
6 transistors and 2 diodes, ferrite rod aerial, push-
pull output, wave change slide switch, tuning

Total building costs

42!6 P, &P

Total building costs

condenser, volume contro., 3in. moving coil
, P. &P. speaker etc, Eagy build plans and parts price list
3/6 2/-, (FREE with parts).

ROAMER SIX

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. size 71 5% x
1}in. World wide reception. Tunable on Medium
and Long waves, two shorl waves, Trawler Band
Plus an extra M. W, band for easicr tuning of Lux-
embourg. ete. Sensitive feirite rod aerjal and
telegcopnic aerial for Bhort waves, Ail top grade
colnp ments, 8 stages-—6 transistors and 2 diodes

Total building costs

’ P. &P including Philco Micro-Atloy R.I°. Transistors etc.
. M (Carrying strap | 6 extra.) Easy build plans and
3/6 parts price list 2/~ (FREE with parts).

BUILD YOURSELF A QUALITY TRANSISTOR
RADIO-GUARANTEED RESULTS BACKED

MKW

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER

MWwW2, Lw, swi1,

@® FExira tuning of Luxembourg, ete, ® Air spaced ganged tuning condenser.
@® Built in ferrite rod aerial for Medium and @ Beparate on/off switch. volune control,
Long Waves. wave change switches anud tuning control.
@® § Section 22 inch chrome plated telescopic @® Attractive case with hand and shoulder
aerial for Short Waves—can he angted and straps. S8ize Yin. x 7in. x 4in. approx
rotated for peak 8.W. listening.
@ Iirst grade components.
® Socket for Car Aerial.
® Easy to follow instructions and «dingrams
@® TIowerful push pull outpnt. make the Roaier 7 a pleasure to build with
guaranteed results.
® 7 trunxistors and two diodes including .
Phileo Micro-Alloy R.F. Transistors. Total building costs
@ Famous make 7in. x $in. I'.M. speaker for £5 1 9 6 P. &P. Parts price list znd easy
rich-tone volume. [ | [ 6/6

SALES SERVICE!

swz,

buitd plans 3/- (Free with parts).

POCKET FIVE

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
Attractive Llack and gold case. Bize 5! x 1} x
3%in, Fully tunable over hoth Medium and Long
Waves with extended M.W. band for ecasier
tuning of Luxewmbourg, etc. All first grade com-
ponents—7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod nerial, fine tone 2§in.
moving coil speaker etc. Easy huild plans and
parte price list. 1/6 (FREE with parts).
POCKET FIVE Medium and Long Wave
version with miniature speaker ONLY 29/6.
P.&P.3/6.

MELODY MAKER 6

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

8mart pocket size case, 6} x 3§ x 1}in. with gilt
fittings. Fully tunable over both Medium aud Long
Waves with extra M.W. band for easier tuning of
Luxembourg, etc, 8 stages—6 transistors and 2
diodes, top grade 3in. speaker, 2 R.¥. stages for
extra bouet, high Q" ferrile rod aerial. Easy build
plan and paris price list 2/- (FREE with parts),

SUPER SEVEN

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Total building costs

397 P. & P,

3/6

P. &P,
3/6

Attractive case size 7} x 5% x ljin, with gilt
fittings and carrying strap. The ideal radin for
home, car or outdoors. Covers Medium aul Long
Waves and Trawler Band. Special circuit in-
corporating 2 R.F. Btages, push pull .ntput,

Total building costs

' v P.&P speaker (will drive larger speaker) aml all first
- - grade components. Easy build plans and parts.
3/6 Price list 2/- (FREE with parts).

ferrite rod aerial, 7 trangistorg and 2 dinlvs. 3in.

RADIO EXCHANGE

Saturday 9-12.30p.m.

Callers side entrance Barratts Shoe Shop @ Open 9-5p.m.

61 HIGH STREET, BEDFORD

Telephone: Bedford 52367
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SUPERTONE G.Cc.3 CASSETTE LOADED DICTATING MACHINE

g Battery ted and with all ies. Really fantastic offer a British made £31 outfit
for only £6 19.6 brilliantly designed for speed
and efficiency—cassette takes normal spools
dmps in and out for easy loading—all nomml

Baves you work—
It’s partly built

Like its pred 8 this Jatest C ion haa full
i performance—such as only a good wooden
cabinet and biflux speaker can give, and due to
its being partly built you will have it going in an

include :—steth
evening. Note these teatures
7 Transistors, superhet circuit earpleee—crystalkmlcrol‘)hone has on/off switch
Two-tone Cabinet, size 11 x 8 x 3in. e | ey

DON'T MIS8 THIS UNREPEATABLE
OFFER—BEND TODAY £8.18.6 plus 7/6
post and insurance. Footawitch 18/8 extra.
Bpare Cassettes at 7/6 each, three for £1.

All circuit requirements  Push-pull output—
A.V.C. and feed back, etc.

Printed circuit board all wired only connec-
tions, e.g. to Volume control W.C. Switch and Tuning Condenser,
Pre-aligned IF stages with full instr . Price only £4.9.8 pius 6/8 post
and insurance

F.M. TUNER

of exceptional quality, glving really
fantastic results with virtually no noise
Suitable for mains or battery operation,
6 trangistors—three IF stages—double
tuned discriminator. Complete, new, and
built up all ready to work on chassis.
Bize 8 x 4 x 2in. with tuning scale and
slow motion drive. A £12.12.0 tuner for
only £68.19.8,

RADIO STETHOSCOPE

Easiest way to fault ﬂnd—tra.ces signal from aerial to speaker—

when signal stops you've found the fault. Use it on Radio, TV,

, anythi kit comprises two special transistors

and all parts mcludlng probe tube and crystal earpiece 29/6—twin

stetoset instead of earpiece 7/8 extra—
post and ins. 2/9.

SCR’s (THYRISTORS) SIMMERSTAT ARMCHAIR CONTROL UNIT
Piv 50V (100V | 300V | 400V TYX-FL and TYX-F. Both popular types fit-
1 amp 8/6] a/-| e8| 76 ted to many cookers. 8uitable for 230/240v. up Remote Controller for Philips, 8tella and CoseorCO TV sets
3 amp 4/~ 4/6 e 8/8 to 15 amps. Handy device to have around the but adaptable‘to mopt otbers,'and to model control. Comprises
25 amp | 30/- | 85/{- | 47/6 | 60/- workshop. 12/8 each. three rock switches, two variable resistances and component

including Mullard O0A81—Knobs—10 way plug—11it. 7 way
cable, etc.
List price £3.3.0, yours for only 12/6, plus 2/- post and
insurance.

SILICON RECTIFIERS
Tested and guaranteed

750mA. 100v. 1/3 1 Amp. 100v. 8/— 3 Amp. 100v. 3/6 10 Amp. 100v. 9/6
200v. 1/8 200v. 4/~ 200v. §/- 200v. 12/6 AUDIO SWITCH
400v. 8/8 400v. 6/- 400v. 7/6 400v. 14/8 Want to open your garage door with a toot? Or

600v. 9/8
mly approx. 3in. long, wire ended. 400mA. 50v. 1/6; 100v.

close your curtains with a4 whistle? Or make anything
obey your command? Then first you need an
Audio 8witch. We offer complete kit, including
5 transistors, Veroboard panel, all the resistors
and condensers and the relay with diagrams,
etc., for making. 48/6 plus 2/6 post and insurance.

Sub-mi "

2/8; 200v. 4/8

OZONE AIR CONDITIONER o \\}1//
For removmg smells and generally improving oppressive [ @ "'*h._ o P,

eat h finish box. Uses Philips ozone -
lnmp and ma,lns unlt Lamp easily replaceable. Only 89/6 plus
6/6 carr. and ins.

‘Where postage is not definitely stated as an extra then orders over £3 are post free,
Below £3 add 2/9. Semi-conductors add 1/- post. Over 81 post free. SAE with
enquiries please.

G.E.C. 13A SWITCHED

et ELECTRONICS (CROYDON) LIMITED
ok “the oo tamd (Dept. P.W.) 102/3 TAMWORTH RD., CROYDON, SURREY (0pp. W. Croydon Stn.)
L EfF @z pim aF also at 266 LONDON ROAD, CROYDON, SURREY S.A.E. with enquiries please

'to th d
S PRACTICAL WIRELESS | | VALVES SAMERavsemcs

s ETs 1R6, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94.
Bet of 4 for 16/9. DAF96, DF96, DK96, DL96, 4 for 25/-.

1ABGT B/-| 7TH7 5/6 | DK96  8/- | EF97 7/8] PCL85 8/3] UCC85 §/6
1A7GT 7/6 (7Y4 6/6 | DH77 4/-| EF183 6/9| PCL86 8/6| UCF80 §/3

NOW 1H6GT 7/8|10F1  9/9| DHS1 12/6 | EF184 5/9| PENA4 6/8] GCH42 99
INSGT 7/9 |10P13 10/6 | DK32 7/9 | EH90 6/6| PEN36C15/-| UCHSL 6/-

f/ 1R5  5/6|12AT7 $/9|DK9L 5/6 |EL33  8/8| PFL20018/-| UCLS2 7/

184 4/9|12AU6 4/9| DK92 9/3|EL34 9/6] PL36  9/-| UCL83 8/9

185 3/9 [ 12AU7 4/9 | DK96 7/- | EL41  9/8| PL8L  6/8| UF41 10/6

1T4 2/9|12AX7 4/9|DL33 6/8 [EL84 4/8| PLs2  6/6] UFSO 7/-

3A5 8/8 12KSGT1372 m,gg 2/; Eng g;— PLag 5;5 Ui’j\) 5/9

384 4/9 | 20F2 DL /9 | EL! _| PL8 UL4l 89

Save 10/ -0on 3v4  5/9(2Ll1 14/8 | DLO4 5/9 | EM34 18/9| PL500 18/-| UL4d 20/
bU4G  4/6 |20P1  §/-|DL98  6/- | EM80 5/9| PL820 15/-| UL84 6/

the normal 5v4G  8/-|20P3 14/8|DYs6 5/0 | EM81 /9| PX25 10/6| UY41 5/6
5Y3GT 5/~ 2004 17/-| DYS7 5/9 | EM84 8/3| PY32 8/6) UY8s 5/9

purchase 524G 7/8 | 25U4GT11/6 | EABCB0 6/6 | EMS7  7/6| PY33  8/6| VP4B 10/8
. 6/30L2 11/9 | 30C15 11/8 | EAF42 8/6 | EY51 7/-| PY80  5/3 vmszwu—
rice of a 6ALS 2/3(30C17 12/8 | EB9L 2/3|Evse 6/3| PYsl 58| z77 3/6
P SAM6  3/8 | 30C18 1L/8 | EBC33 7/- | EZ40  6/9| PY82  5/-| Transistors
MINI DR"..L 6AQ5  4/9 [30F5 12/- | EBC4i 8/-|Ezs1 6/89| PYB3  5/9( ACl07 10/-
= . 6AT6 4/- | 30FL1 12/8 | EBF80 6/- | EZ80 4/6| PY88 73| AC127 8/-

6AU6  5/6 | 30FL14 12[6 EBF89 5/9 | EZ81  4/8| PY800 6/-| AD140 15/8

You can buy a standard model Minl- 6BA6  4/6|30L16 14/- | ECC8L 3/9| KT8l 8/9| PY801 6/—| AF102 18/-
Drlii (normal selling price 39/6) for 6BE6  4/3|30L17 13/- [ EC882 4/9 | KT81 15/-| R19 6/6| AF115 6/—
only 29/6, including P. & P. The 6BG6G 15/— | 30P4  12/- | ECC83 7/- [N78  14/9| R20  12/9| AF116 6/6
Heathcraft Mini-Drill is an extremely 6BJ6  6/9|30P12 11/~ | ECC84 6/8 | PC86  9/8| TH21C 9/8( AF117 &/—

6BR7  7/0|30P19 12/- | ECC85 4/9 | PC8S 9/6| 1725 11/8| AF118 8/6

useful tool for radio and T.V. con- 6C86  6/6 | 30PL1 12/6 | ECFB0 7/~ | PCO7  5/6| U28  11/8| AF12a 7/8

struction. Especlaily handy for printed 6F1 7/9 | 30PL13 14/6 [ ECF82 6/9 | PCO00 7/9| U47  18/8| AF125 7/8
circuits, It is powered by a 4}-volt 6F13  3/6 | 30PL14 1:56 Engﬁ g;— chsg ltille Ugs 12/4; ggge ;5-
lectric battery and s strongly boxed 8F14 9/-| 351.6GT 8/-| ECH356 8/-| PCC8 -| Us2 i 7 -
D Erar T o T o] 6F23  12/6 | 35W4  4/6 | ECH42 10/- | PCC18D §/9| U738 8)8] 0C22 99

6K7G 1/6|35Z4GT 4/6 | ECHS1 5/3| PCFs0 6/6|UIS1L 11/-| 0C25 9/
comes complete with an assortment 6KS8G  4/3 (6063 12/6 | ECHS4 6/6 | PCF82 6/-| U301 13/6| 0C26  5/-
of six different accessories which 6K8GT 7/8|AZ3L 9/~ | ECL8O 7/9( PCF86 9/9] USol 18/-| 0C44  8/9
ailow drilllng, sanding and polishing. 6L18 8/— | B36 4/9 | ECL82 8/3 | PCF80011/6| UABCS0 8/3| OC45 3/3
D 4 | |5 g5z, e i b rem gy ik 48 6

6V6GT 6/8 | CCH35 9/ | EF" /9 | PCF802 C72
W the MINIATURE DAVI 6X4  3/8| DAC32 7/3 | EF4l 9/6| PCF80511/9| UBC41 6/8| 0C75  5/8
and no 6X5GT 5/9 | DAF9L 3/8 | EF80  4/9 | PCF80611/6| UBK¥80 6/—| 0C81  3/8

THE MINI-PLANE with 4 UNIQUE FEATURES WHICH BROKE ALL 7B6  10/9 | DA¥95 6/- | EFS5 5/ | POFR0812/8| UBF89 6/9| OCSID 3/6
RECORDS AT THE RECENT DIY EXHIBITION 705 13- |DRS3 715|Eme S| roLes &6 UCK Bi-| OCasp 31

. . I/I 7C6  8/9|DF91 28| EF91  8/6 | PCL84 7/-| UCC84 7/9| oCi70 5/-
Normally 12/86. Special offer 9/11 inc p/p Iﬁl‘;—_‘ :

1. Planes everything smooth. 2. Pianes convex and | .'!I ‘I' R EAD E R s RAD l 0

concave. 3. Planes inall corners, 4. Scrapes every- L, 85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
thing clean. Complete with 5 blades

Trad iries invited ™ ESSEX. Tel. 01-550 7441
rade enquiries Inv ) A Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
Send cheque/Postal Order. Mini-Drill, 29/6d ; David 4, 9/11d; to valve extra. Any Parcel Insured against Damaged in Transit 6d. extra.

JABERLAND TRADING CO. Ltd., Dept. PW, 148-150 Curtain Rd., London E.C.2.
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Fig. 23: Layout and wiring of the complete i.f./a.f. panel.
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T |--—1 1/8_—,-4 e 11/8,'_,4 18 SWG, Aluminium
A p 11/". . I
i1 ~ %
B O R e g T e T Push fit lid to
1e2 32y !
R23 ] g 1% @ suit box
N - . |
‘ ' %Ree Y N 37, b 4
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H . ° to form box . )
] O, V4 dia.
C1 box /ad!
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Fig. 24: Layout and wiring of the b.f.o. panel.

The lid of the b.f.o. box has the flange removed
at one corner is shown in Fig. 25, to clcar the
edge of the chassis. A hole is drilled in the lid to
allow access to the tuning core of the b.f.o. coil
when the lid is in place. The completed if. and a.f.
panel is mounted in position shown in Fig. 21, by
using two small right-angle brackets. Details of
these arc given in Fig. 20. The position of the b.f.o.
box is also shown in Fig. 21 and to facilitatc the
mounting of the b.f.o. box, the b.f.o. switch and
the a.v.c..switch, it is necessary to provide extra
holes in the front panel as detailed in Fig. 22.

The if./a.f. panel and the b.f.o. unit are then
wired to the various controls and other parts of the
chassis, keeping the wiring tidy and close to the
-chassis wherever possible. After a check of all
components, connections and wiring, the rcceiver
is ready for testing.

Lid flange cut away
Fig. 25: Constructional details of the b.f.o. box.

Alignment

A signal generator with facilities for internal
amplitude modulation is required and alignment
may be carricd out, in the usual way, as follows.
1—Set the receiver controls as given below:

ON/OFF ON
B.F.O. OFF
AV.C. OFF
TUNING 1-6Mc/s
A.F. GAIN max.
R.F. GAIN max.

2—Set the signal generator to 470kc/s with the modu-
lation “on”.

3—Inject the signal between chassis and TrS base.
The connection to the base should be via a suitable
(0-01 uF) coupling capacitor.

—continued on page 858
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ev ically
ireless

commentary

by

HENRY

No. 42

That
Devilish
Dealer

ACCORDING to one of
those gay ladies, whose re-
hashed diffusions appear
regularly in the dailies around
Salestime:  “Bargains can be
found in the most unlikely cor-
ners if you plan your buying
campaign.”

Some of these seem to reach
the service counter of the radio
dealer just about now. Lulled by
the thought that the “slack
season” is coming up and every
little extra penny (Sorry, Mr.
Wilson, “cent”) helps stave off
the shadow of the bailiff’s bowler
hat, he accepts the repair job.
Inevitably, he will regret it.

You know the sort of equip-
ment. Sold at giveaway prices, or
advertised as foolproof Kkits, it
sports such equivocal names as
“Super-10" or ‘“High-Gain
Special” with no hint of manu-
facturer or indeed, of country of
origin. The dealer draws upon his
experience, relates the design to
something similar in the more
legitimate trade, and tries to order
spares.

This is usually where the fun
begins. The transistors will be
coded unintelligibly, or have no
known equivalents. No circuit
will be available, and attempts to

trace something from printed
circuit and short, brittle,
illogically-coloured wires gener-

ally end up looking like a cast-
off from Ronald Searle or
Topolski.

AT © o \
- ~ Ml 1R

-

Stave off the bailiff's bowler.
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So the bargain turns out to be
a flop, and the dealer’s five-
minute job will make him a loss
unless he has the sense to swallow
his chagrin and hand it regret-
fully back to the owner. Then,
bang goes another reputation!
“He couldn’'t do a straightfor-
ward repair,” howls the disap-
pointed customer.

Rubbing salt into the wound,
the ubiquitous “chap round the
corner” gets the thing going after
a fashion. It is too often over-
looked that he gives no sort of
guarantee, may have “fiddled”
the equipment, and can charge
peanuts because of his minimal
overheads and the fact that he
does it out of a genuine interest,
not costing his hours as he would
have to in a commercial business.

Does that sound like sour
grapes? Henry is a practising
serviceman—has been for what
seems a chunk off eternity—and
feels pretty strongly about busi-
ness ethics. He knows, as do most
responsible dealers and service
managers, that time is the biggest
cost factor of all. Some jobs are
inevitably timewasters. Experi-
ence provides the best short-cuts,
and experience should be paid
for. More important, the finished
job should be up to some sort of
reliable standard—even if the
original specification cannot be
attained. Henry and his mates are
putting their stamp of approval
on the repair; sticking their necks
out.

This was rubbed in lately when
a reader blew up about the
refusal of a service agent for a
well-known manufacturer to put
his ageing tape recorder back to
rights, “Use your influence to
shake up the manufacturers,” he
told the Editor, “all it wants is a
spring.”

Further investigation showed
that the agents had not refused
service, but had advised him it
would hardly be economical. In
view of the age of the machine,
and their experience of the preva-

Shake up the manufacturers.

lence of certain faults, plus the
time it would take to check the
relays, switches and solenoid-
operated mechanism to obviate
future breakdowns, they had to
estimate a sum that was cer-
tainly more than the trade-in
value!

Experienced readers would
order the missing part and tackle
the job themselves.

The alternative—have the job
done properly, up to some stated
level of reliability, with a guaran-
tee of the work done, and be
prepared to pay for the repair.

As a footnote—not every
“simple” job is quite so straight-
forward as it seems. Just this
week we had a tiny transistor
radio handed to us with the
laconic note on the worksheet:
“Change batteries.” First  reac-
tion was: “Why didn’'t the custo-
mer change them himself?”

This became obvious when we
tried to take off the battery
compartment cover. It was glued
tight with a horrible chemical
mess of burst cells that had
spread all over the printed cir-
cuit and even jammed the wave-
change switch. It took three and
a half hours to clean out that set,
trace the short-circuit in the out-
put stage, change the transistor
and its emitter resistor and ﬁnally
—fit new batteries.

Well, what would you have
charged Joe?
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COMPONENT §
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Tel.: 01-580 4534/7679.

Open 9-6 pm Monday to Saturday inclusive. Open Thursday until 7 pm
ALL POST ORDERS TO Dept. PW368 25 Tottenham Court Road, London, W.1

TRANSISTOR A.M.TUNER

3 Transistor AM Tuner covering full medium
wave. Size

4 x 2% x 2§in. Ready built. 9v
battery operation. Complete with instructions.

SPECIAL OFFER

OF

Model 3000 with 8onoton

-

ITAHC 8tereo Cartridge £8.19.6 TEAK FINISH PLINTHS
AT60 Mk. I less cartridge £6.10.8 with perspex cover 8 gns,
AT60 Mk. I less cartridge  £12.10.8 (For LABRO 8 gns.). I'. & P
8P25 Mk. II less cartridge £10.19.8 5/-. Agents for Thorens
LABS80 M. II lesk cartridge £24.19.6 Dual, Goldring. Prices on
Monc Cartridge 17/8 extra. request.
Stereo Cartridge 22/8 cxtra.
T T e, LINEAR AMPLIFIERS
5 AMF = — Latest A.C. Mains Models offering highest quality

|
i

£3.10.0 oxtra. LT45,

at modest cost.

LT66. All Transistor 12 watts Stereo. Inputs for
Tuner,
Balance and Volume Controls. £15.15.0. Carr. 7/6.
Teak cast £3.10.0 extra.

PTA 15 (as illus.). All Transistor, 15 watts Mono.
Inputs for Tumer, Gram, Mike, (juitar, Bass,
Treble and two volume controls, £15.15.0. Carr. 7/6. Teak cace
2 Valve 5 watta Mono. lnputs for Tuner, Gram, Bass, Treble and vohime

Gram, Mike. Separate Bass, Trehle,

s, £8.i9.0. L‘nrr. 5/6. Metal cover 15/~ extra. Full details sent on request.

NMOTOR
BARGAINS

Ideal for model
makers,  record
payers, tape
decks, ete.

8.3 D. C.Motor.
10,900 r.p.m. at
230mA. liin. x
17 dia. Shaft 1~
long x 3/64* dia.
9/6. r. & P. 2/6.

W s 8v. D.C.
,"'J = Gram deck
replacement

4

- motor, 27 x
= A 13" dia.
(“ %i‘ Shatt -
“ Jong x 3/82".
17/6P.P,2/-,

i

| 200/250v.

g, A.C. Tape
Deck Motor,
50cfs.  50/-

phase. Belt drive pulley.

wattq, aingle
Take up and rewind. 3” deep x 3* dia. Two
are used together with capstan motor. Easy
mounting. 27/8. F. & P. 5/6.

EAGLE SUBSTITUTION BOXES
(e
= .-"'.-T'|

OM.B. 9 Capi
tance rangea
*G001,-0010
-0022,-0047,-01
022, -047, 1,
22, mfd. With
feads and
clips. 20/6
P& P.2/-.
0.M.G. Two
Registance ranges. Low
15 obm to 10 K obm (] watt resistors). High:
15 K ohm to 10 meg. ohwin. (3 watt resistors).
Helects 24 separate resistances. With leads
and clips 42/8. P. & P. 2/-.

AERIALS - TV/UHF/VHF STEREO

Vantena Table Top V Aerial BBG/ITV, 25/-,
Cresta Room Aerial Bd I/11/IIl. Cream or
black 25/-. Veemaster Table Top VHF/UHF
tunable aerial. Chrome or lrey 70/-. YAGL
All channel table top aerial BRC1/2/ITV/.
VHF. 85/-, HL535 Loft Aerial. Hilo V +35 for
vertical. Band I/IIl. With mounting arm
and bracket. 49/-, New Major, 10 element
BBC2 aerial for loft or outdoor fixing. With
roller bracket for up to 2in. dia, mast 42/8
H1. Hunter. 13 element BBCZ aerial as above,
53/-. E1. Explorer 18 element BBC2 aerial as
above 84/6. Loft 8ix, 6 element BBC2 aerial
for loft or outdoor fixing. With arm and
bracket, 34/6. YAGL, 4 element outdoor Band
II VHF/FM stereo aerial. With mast, 44/-.
P’lease add postage.

&
&

5; _=-;= e

MULTIMETERS AUTO TRANSFORMERS
; - Input  0-200, 220 600w, ... 9 6
o R - 240 v. v.  1.000w. 2 9 0
| | TICl00L (a8 | 50w, 6 1,500w. .... £1515 0
iU Y20, 75w, 0 2,000w. ... £18 10 0
L A 0 3.000w. |... £25 10 0
Clo 'zléozog' 150w 0 4,000w. ... £3418 0
&!;" i | 200w 0 0-30v. lamp £1 10 0
T o tan | 300w 0 0.30v.}amp. 17 9
sotng | 00w 8  0:30v.2amp. £117 8
gg;y "Big |. 500w. 8  0-30v.3amp. £2 2 0
- 4000 opv £6.10.0 | MAINS TRANSFORMERS
TMK500 30,000 opv | Input 200-250+. 50 cfs.
.19.6. 24v. 3 amp. 12 8 24v. 8 amp. 285 5 0
TTC Model 1030 50,000 opv £9.19.6 ' 24v. 5 amp. £315 0 24v.12amp. £5 15 0
TTCModel 1031100,0000pv£12.19.8 Post extra.

Alno stockists of Avo, Nombrex,

Eagle etc. Test equipment. PP, 3/6 | request.

Mains and Qutput Transformer Lists available on

8 Transistor FM tuner. Frequency
range 88-108Mcejs. Size 6 x 4 X
2iin, Ready built for use with
most amaplifiers, 9v battery opera-
tion. Complete with instructions.
. ONLY FROM LIND-AIR !

For the Stereo enthusiast Multiplex adaptor
for Btereo Radiv reception. £5 1
extra . .

SINCLAIR PRODUCTS

MICROMATIC RADIO. KITONLY 48/8. P. & P. 2/6

MICROMATIC RADIO BUILT. ONLY 58/6.
P. & P, 2/6.

MICRO FM. KIT—£5.19.6 complete. P. & P. 2J5
Z.12 Hi-Fi AMPLIFIER 24,96, P. & P. 2/
STEREO 25 Control Unit £9.18.6. P. & P. 2/6

PZ4. Mains Power Supply Unit £4.19.8, P. & P. 2/6

MAGNAVOX-COLLARO
363 TAPE DECKS

The very latest 3-speed model—1§, 33, 7} i.p.s.
available with either 2 track or 4 track head. Fea-
tures include: Pause control; digital counter; fast
forward and rewind; new 4-pole, fully screened
induction motor; interlocking keys. 8ize of top
plate 13} x 11 x 5}in. deep below unit plate. For
200/250v. A.C. mains, 50 c.p.s. operation. New,
unused and fully guaranteed. 6

2 £10.10.0 4

madel model
Carriage and Packing 7/6 extra.

MARTIN TAPE AMPLIFIERS

FOR USE WITH ABOVE DECKS. 2 track model £14.19.6; 4 track model £15.19.6.
Carriage and Packing 7/6.

2-3 WATT AMPLIFIER

An ideal basis for building your own
portable record player, Just add speaker and
turntable and you will have an above-
average modei for a mere fraction of the cost.
2-3 watt printed circuit with control panel
on flying lead. ON, OFF, TONE CONTROL
AND  VOLUME, colourful escutcheon.
Brimar valves: EZ80, ECL82 and composite

installation booklet Price £3 . 1 7 . 6

Lt

NSISTORS AF124 10/- —— ;
:(ZA .*‘;/_S ocpr1 1976 | 4F120 19/~ D
0C16  20/- [ BT721 15/- | 4pio7 grg PROFESSIONAL
0C23 15/ | 81728 10/~ | Apige 10/~ | ELECTRIC INSTANT
0C28 1208 | 8T140 4/- | Apizg 1776
0022 10/~ | BT141  B/- | pp) 17) HEAT SOLDER GUN
0C24 17/8| VE2R 8/~ | 4171y 12/8 | 1deal for model ma-
0C25 B/ | V6AR  6/8 | 43y95 /6 | kers, home  repairs
0C29 15/ | VESR  7/- | MiTi00 779 |  eloctronics, radio, TV, N\
OC35 12/ | VI050A 6/~ | MaT101 8/6 | ete. Unique features Q-
0cs6 126 | VIS20P10/- | yaTi90 7/9 |  include  interchange-
041 B/~ | VIs30P10/- | yapia) g/6 able tips, extension barrels, comfortable
0042 5/ | V1302P 8/- grip with trigger control. “B* shaped
0C44 5/ | V602011 8/ 34in. bit to minimise wear. Light beam
0C46 2/6 | V6030 10/- VALVES .is m‘xh;matically directed o.n to end of
0C66  19/8 | BFY50 8/8 bit when ONJOFF trigger is in use
0C70 4/~ BFYs1 7/- | EL84  6/6 85 watt element with special ventila<
0C71  4/- | BFY562 6/- | EFS6  9/6 tion. Complete with 2-pin, 6 amp. plug,
0C72 5/~ | BYZ12 10/~ | EY86 9/8 0 p roue
0073 6/6 | BYZ13 10/~ | DY87  9/6 49/6 &
0C756  6/- | BCY33 7/8 | ECCSS 6/6
0Cc76  §/- | BCY34 8/6 | ECCS81 5/8
0C77  7/- | BCY10 7/8 | EABC808/6 | DF96  7/6 | OA9 4/8 GEX44 2/8
0078 5/-| BCY38 9/6 | UL84  8/8 | pysL 6/8 | 0OAl0 8/~ | GEX54 2/
0C78D 5/~ | BCY39 12/6 | UF4l 10/8 | pLs1 10/6 | 0A47 8/~ |
0C81 5/- | BCY12 5/8 | UY4l 7/8 | pyss 13/8 | OA70  2/- PGT Power
0CS81D 5/ | AC107 14/6 | EZ80 6/6 | pL36 11/8 | 0A7 28 Mounting
0c82 6/~ | aci27 "o/~ | Ez81 678 INot g/~ | Kita 39
0C123 11/6 | ACY17 8/6 | PCC84 7/8 [ BJODES | 1N253 7/-
0C189 8/ [ ACY19 6/6 | pCLs5 976 Nood 4/ We have a
0C140 10/- [ ACY20 5/8 PCLE2 8/8 | OA5 4/8 l,‘\.%, a complete
0C170  8/- | ACY21 6/- | PCL8s 9/6 | 0A3 gy | IN285 8/ range of new
0C171  7/- | ACY22 4/6 | KT66 25/~ | OA71 3/6 | IN637 8/6 and old
0C200 7/6 | AF102 18/- | KT88 27/6 | OASL  2/6 | IN647 5/- types of
0C201 12/8 | AF114 7/- | DY86 8/8 | OA95 1/9 | IN2373 5/6 valves, tran-
0C202 18/6 | AF115 6/6 | EBC33 B8/6 | 0A200 3/3 | IN2374 15/~  sistors and
0C203 10/6 | AF116 7/~ | DK96 6/6 | OA202 4/3 | IN2379 25/~  diodes. List
0C206 15/- | AF117 5/~ | DAF96 6/8 | 0A203 4/- [ IN58  3/8 | available on
0C206 19/8 | AF118 17/6 | DL96 7/6 | 0A210 7/6 | INU59 3/8 | application.
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DE LUXE PLAYERS

4-Speed Mono Players 2-tons
Cabinets 17 x 15 x 8}in. High
flux loudspeaker and High
Quality Amplifiers ready
built. Quality output. Volume
and Bass controls.
Specialinstructions
enable agsembly in
30 minutes. only 5
wires to join.

12 months’
Zuaraniee.

TO BUILD
YOURSELF

Post 4/8 per item.
PORTABLE CABINET
As {llustrated. To At

SUPERIOR AMPLIFIER.
Ready made and tested.

standard player 69/6 Guaranteed better sound!
orautochanger. Fully isolated AC Mains
RCS AMPLIFIER 3 | Transtormer 4 watt
WATT. Ready made and output. ECL88  triode
tested with UCLS82 triode | pentode valve. Volume
pentode valve 5 and tone controls with
and loudspeaker. knobs. Quality 89/6
SISNGL% PLAY MONO e Loudspeaker.
BSR T
Garrard ssgpgz 55 9.6 AUTOCHANGE MONO
Garrard SP25 £12.18.6 | BSR UA70 Transcriptlon
Philips AG1018  £12. 9.6 Changer 19.8
Garrard A.70 £14.19.6 BSR Superstim £5 19.6
Garrard LAB80  £24.19.6 Garrard 1000 £6.19.6
Garrard 401 £29.19.8 AT60 Mk IT £12.19.8
§ AN with mono LP/78 cartridge. (Stereo 20/- extra).
GARRARD TEAKWOOD BASE WB.1. Ready 75/
cut for mounting 1000, 2000, 3000, SP25, AT60.

GARRARD PERSPEX COVER $PC.1 for WB.1 58/~

A.18 TRANSCRIPTION TONE ARM with tem- 90/

plate and two plug-in shells. OUR PRICE

Decca Deram Stereo Diamond Cartridge £4.10.0 extra or
Stereo Moving Coil Diamond 20-18,000 cps £5.5.0. extra.

Q MAX CHASSIS CUTTER

Comiplete: a die, a punch, an Allen screw and key
-}m 14/8 §in. 15/9 1pin. 18/- 14in.20/8 2%/;,in. 37/9
in.14/8 lin. 18/- 1%in. 18/6 11in.22/8 2fin.
{in.15l8 1'/,in.18/- 1in, 20/- 2in. 34/3 1lin. 8q. 31[8

PICK-UP ARM Complete with ACOS LP-78 Turnover
Be'ld and Stylii 20/-: ACOS GP67. 15/-; B.S.R. TC8 25/-.
EAKER FRET Tygan various colours. 52in. wide, from
10[— it.; 26in. wide from 5/- it. SAMPLES S5.A.E.
EXPANDED METAL Gold or Silver 12 x 12 in. 8/-.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

‘6or 12 v. outputs, 1 amp.,8/9;2a.11/3;4a.,17/6.
CHARGER TRANSFORMERS. P. & P. 2/8 Input 200/250 v.
for 6 or 12 v., 1} amps.,17/6: 2 amps., 21/-; 4 amps., 25/-.

MOVING COIL MULTIMETER TK 25. 49/6
0-1,000v. A.C./D.C., ohms 0 t{o 100k. ete.,

G COIL MULTIMETER EP20K. 99/6
0-2,500v. D.C. 20,000 ohms per volt. 0-1,000v. A.C.

Ohms_ 0 to 6 meg. 50 Microamps (Full "list Moters S.A.E.}

NEW MULLARD TRANSISTORS
0C71 6/-; 0C72 8/-; OC8LD 6/-; OC81 6/-; AF115 8/-;
AF114 8/6; OC44 6/-; 0C45 6/-; OCL71 6/-; OCL70 6/-;
AF117 6/-; 0C26 12/6; AD140 15/-; OC35 15/-; Holders 1/-.

REPANCO TRANSISTOR TRANSFORMERS
TT45. Pugh Pull Driver. 9:1 CT 6/-
TT46. Push Pull Output. CT 8:1. 8/-
TT49. Interstage ete. 4-5:1 5/~ TT52. Outputaohms 120:1 5/-

TRANSISTOR MAINS ELIMINATORS. FAMOUS “POWER
MITE”. 9 VOLT. SAME SIZE AS PP9 BATTERY. 45/_
FULLY SMOOTHED, 150mA. FULL WAVE CIRCUIT.

SPECIAL 9 VOLT 500mA POWER PACK...... 48/8

Transistor Coils
Spare Cores..........
Driver Trans. LFDT4.
Pnnted Circuit, PCAL.
J.B. Tuning Gang
Weyrad Booklet
extends to 23in. 5/-.

80 obm Coax 6d. ¥d,

Long spindles, Mideet Size | Semi-air  spaced  Cable

5 K ohms to 2 Meg LOG or | 40 yd. 20/-; 80 yd. 30/-.
3/-. 5/-. | FRINGE LOW LOSS 1/6

STEBEO LIS 10/6 DP 14/6. | Idea] 625 lines yd.

COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK-
ETS 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/6.
BALANCED TWIN FEEDERS 1/- vd.. 80 or 300 ohma.
CAR AERIAL PLUGS1/6;8OCKETS 1/3; LINE SOCKET 2/-

WEYRAD P50 —

RA2W B8 in. Ferrite Aerial
with_car aerial coil....12/6
0sc.P50/1AC. .. .....

I.F. P50/2CC 470 ke/s
3rd LF. P50/3CC
Telescopic Chrome Aermls 8in.

VOLUME CONTROLS

EAGLE 5A200
INTEGRATED
STEREO
AMPLIFIER

71 watts per channel.
Inputs for gram, tape,
tuner, mike,aux.tape
output socket. Sep-
arate volume controls
for each channel. Separate bass and
treble controls. Stereo/Mono selec-
tor. Stereo headphone socket. Im~
pedance. 4, 8 or 16 ohms.

RETURN OF POST DESPATCH

STILL £25 !’OEST

Written guarantee with every purchase.
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THE E.A.R. RECORD PLAYER CABINET
Strongly built wooden cabinet covered in Blue and Grey
leathercloth. Size 15 x 17 x 8in. Motor Board 14} % 124in,
ready cat out for B.S.R. Monarch UA12114115116/25
decks. @ilt littings, stromg carrying handle. Amplifier
space size 14 x 7 x 3in. is completely enclosed. The baffle
board is cut out for a 6}in. dia. speaker. Post 5/6. 59/6

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350 v. . 2/3100/256v. .. 2/-[8/800v. .. . 9/6
4/350 v. .. 2/3 | 250/26v. . 2/6 | 16/800v. ... . 12/8
8/450 v. .. 2/3 | 500/25 v, 4/- | 18+-16/500 v, 7/6

16/450 v. .. 3/-

8+8/450 v. 3/6 | 82+32/450v. 6/-
32/450 v. .. 8/9

8+16/450 v. 3/9 | 50+50/350 v.  7/-
25/25v. .. 1/9 | 16+16/450 v. 4/3 | 60+100/350 v. 11/6
50/50 v. 2/- | 32+32/350 v. 4/8 | 1004 200/275v.12/8
SUB-MIN. ELECTROLYTICS 1,2,4,5,8,18, 25, 30, 50, 100,
250 m1d. 15v. 2/-;500, 1000 mid. 127, 3[8 2000 m1d. 25v. 9/86.
CERAMIC. 500v.1 BF. 10 0.01 m!d.. 8d. Dises 1/-.

PAPER TUBULARS
350v.-0.19d.,0.52/6; 1 mid. 3/-; 2 mid. 150v. 8/-.
500v.-0.001 to 0.05 8d.:0.1 1/-;0.25 1/6: 0.5 3/
1,000v.-0.001. 0.0022, 0. 0047, 0.01, 0.02, 1/8; 0.047, 0.1, 2/6.
E.H.T. CONDENSERS. 0.001 mid.. 7%YV.. 6/8; 20KV, 10/6.

SILVER MICA. Close tolerance (plus or minus § pF.), 5 to
47 pF., 1/-; ditto 1% 50 o 800 pF.,1/-;1,000 to 5.000 pF.,2/-.
TWIN GANG. *0-0"" 208 pF. - L176 pF., 10[6 365 pF. minia-
ture 10/-; 500 pF standard with trimmers, 8/6; 500pF.
midget less trimmers, 7/8 ; 500 pF. slow motion, standard 9/-;
small 3-gang 500 pF. 18/9. Single **0" 385 pF. 7/6. Twin 10/-.
SHORT WAVE. Single 10 pF., 25 pF.. 50 pF., 75 pF.,

100 pF., 180 pF.. 5/6 each. Can he ganged. Couplers 9d. each.
TUNING. Solid dielectrie. 100 pF., 300 pF.. 500 pF., 3/6 each.
TRIMMERS. Compression ceramic 30, $0, 70 pF., 9d.;
100 pF., 150 pF., 1/3; 250 pF., 1/8; 800 pF., 750 pF., 1/9.

250v. RECTIFIERS. Selenjum } wave 100mA 5/- BY10010/-.
CONTACT COOLED § wave 60mA 7/8; 86m
Full wave 75mA 10/-;150mA 18/6;T.V. rects from 10/-.

‘SONOCOLOR’ CINE RECOROING TAPE
Superior quality. 5" reel, 900’ LP with strobe markings also
cine light deflector-mirror. Suitable all tape recorders and
cine projectors. List 28/ OUR PRICE 14/- each. Post 2/6.
NEW B.A.S.F. LIBRARY BOXED TAPE
7 in. L.P. 1,800 ft. 45/-; 7 in. 0.P. 2,400 ft. 70/-

60 min. Cassette C60 (For Philips, etc.) 17/6
Spare Spools2/8. Tape Splicer 5/-. Leader Tape 4/6.
Reuter Tape Heads for Collaro models 2 track 21/- pair.

CANCELLED EXPORT
SHIPMENT DUE TO
DOCK STRIKE!

15" BAKER
WOOFERS

20-10,000 ¢ps. Bass
Resonance 18-25
cps. Massive Cera-
mic Ferrobar Mag-
net. Flux density
15,000 lines. Rated
20 watts. 15 ohms.
Overall depth only

Made to

81in. Weight 15Ib. sell at $60
price £11.19.6 Svim.ud
‘Group 25" ‘Group 35’ ‘Group 50’
o 5 gns. 550 85 gns. 555 18 gns.
“BONDACOUST” Wadding 18in. wide. 2/6it.

E.M.I. Cone Tweeter 31" square, 3-20ke/s, 10w. 17/6.

Quality Horn Tweeters 2-18kc/s. 10w. 29/6. Crossover 16/8
LOUDSPEAKERS P.M. 3 OHMS. 2!in., 3in. 4in.. 5in.
%in. x 4in. 15/8 each 8in. 22/6; 8iin. 18/8: 10i 30[—
12in. Doublé cone 3 or 15 ohm 85/-; 10 X 8in. 30/-; 8 x 5in
21/-; E.M.L Doubie Cone 13} x 8in.. 3 or 15 ohm models, 45/-
SPECIAL OFFER! 8§ ohm. 2{in., 5in.; 80 ohm. 2}in.. 21m
15/6 25 ohm, 5in., 6 4ln 35 ohm 7%
EACH TYPE. 15 obm, 3in., 7> Bin.. 10X2lln
JACK SOCKET Std. opeun-circuit 2/68, closed cirouit 4/6:
Chrome Lead Socket 7/8. DIN 3-pin 1/3, 5-pin 1/8; Lead 3/6.
Phono Plugs 1/-. Socket 1/-. JACK PLUGS Std. Chrome 3/-:
2.5mm.; 3.5mm, 1/9; DIN 3-pin 3/6: 5-pin 5/-,
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 3/6 each
1 p. 12-way, or 4 p. 3-way, or 4 p. 3-way, 3/6 each.
‘Wavechange “MAKITS” 1 p. 12-way, 2 p. 6-way, 3 p. 4-way,
4p. 3-way, 8 p. 2-way. Prices inelude click spindles, adjustable
stops, spaces. ete., 1 wafer, 10/6, 2 wafer, 15/-; 3 waler. 19/8.
TOGGLE SWITCHES, sp. 2/-; sp. dt. 3/8; dp. 3/8; dp. dt. 4/-.

MAINS TRANSFORMERS "2

5/- each

250-0-250 80mA.6.83v.3.52,8.3v.1a,0r5v.2qa. 30/-
350-0-35080 mA. 0.3v.3.5a.6.3v.18,0r5v. 2a. 35/-
MT. 510/300-0-300v. 120 mA.,8.3v. 44 29/8
MINIATURE 200 v. 20 mA.,8.3v. 1a. 12/8
MIDGET 220 v. 45 mA., 6.3 v. 2a. 17/6
SMALL 250-0-250 50 mA. 6.3 v. 2 19/6
HEATER TRANS. 8.3 v. 1{ ., 818, . 12/6
Ditto tapped sec. 1.4v.. 2.3, 4,5, 6.3v. 1} amp 12/8

GENERAL PURPOSE LOW VOLTAGE. Outputs .. 4 5.
6.8.9,10,12,15,18,24and 30 v.at2a........ ... 80/~
1 amp.. 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48. 80. 35/-
AUTO TRANSFORMERS ~ 0-115-230 v. Input/Output.
80w. 18/6; 150w. 30/-; 500w. 92/6; LU0vw. 175/-.

CRYSTAL MIKE INSERTS
1} x §in. 6/6; ACOS 1} x 3in. 8/6. ACOS 88. lin. dia.
MOVING COIL MIKE with Remote Control Switch.

ALL PURPOSE HEADPHONES

LOW RESISTANCE HEADPHONES, 3-5 ohms.
H.R. HEADPHONES 2000 ohms . .12/6. 4000 ohms . .
H.R. HEADPHONES 2000 ohms Super Quality
e e pe

12/8
.19/8

1968
GRAM
CHASSIS

Post 5/-
Three Wavebands:
Long., Med. Short, Gram.
12-month guaraniee. A.C. 200-250 v. Ferrite Aerial
5 watts 3 ohm. Chassis 134in. x 7in. x 5in. dial size
13in. x 4in. Two pilot Lamps. Four Knobs. E1 0 1
Aligned calibrated. Chassisisolated from mains J
DE LUXE STEREO GRAM CHASSIS V.H.F., MW. SW
19-50m. SW 60-180m. Magic eye, push buttons.£1 9 1 9
8 valve plus rect. Size 15 x 7} x 6in. high. g

TAPE DECK AMPLIFIERS FOR B.S.R. T.D.2 ETC.
‘With Pre Amplifier, Oscillator, all valves. ‘“magic eye** tuning
indicator, 3 watt 3 stage amplifier especially built for B.S.R.
T.D.2 Tape Deck. Bolts directly to tape deck ohassis. Inputs
for mike and radio/gram. Output 3-5 ohms. A.C. 200/250v.
Ready built. PRICE £7.19.8. Carriage and Insurance 5/8.

BLANK ALUMINIUM CHASSIS 18 2¢in. sides,
7::4in., 5/6; 9x7in., 6/6; 11 x3in.. GIB 11x7m 718;
13 x Bin., 9/65 14 % 11in., 12/6; 15 x 1din., 15/-,
ALUMINIUM PANELS 18 s.w.g. 12x 12in., 5/8; 14 % 8in.,
4/8; 12 x 8in., 3/6; 10 x 7in., 2/9; 8 x 8in., 2/- 8 X 4in., 1/6.
THE INSTANT
BULK TAPE
ERASER AND
RECORDING HEAD

Five Valve: CHS1. EF89,
EBC8, EL84, EZ80.

200/250 v. A.C.
Leaflet S.A.E.

Post
2/8.

35/-

Minimum Post and Packing charge 2/6. C.0.D. 5/- extra. Full list 1/-.

RADIO COMPONENT SPECIALISTS

(Expori—send remittance and extra postage, no c.0D.)

ALL EAGLE PRODUCTS
Catalogue 5/-
17/6

| EAGLE DE LUXE TAPE SPLICER. Cuts, trims

joins for editing and repairs. With 3 blades.

EAGLE 4 CHANNEL TRANSISTOR MIXER. Add
musical highlights and sound effects to recordings. Will
mix Micrephone, records, tape and tuner with 59/6
separate controls into single output.

EAGLE DYNAMIC MICROPHONE. Impdnce.
EAGLE FM TUNER 88-108 Mec/s 8ix Transistor. Ready

800 ohm/50k Universal Mte. 70-12,000 cps.
built. Printed Circuit, Cahbratcd slide dial
tuning. Size6 x4 x 2} in. N °
EAGLE 3 WATT AMPLIFIER. 4 Transistor 69/6
Push-Pnll Ready built, with volume control
+ RADIO BOOKS ¥ (Postage 9d.)

ngh Fldchtv Speaker Enclosures nnd Plaps........ 5/-

Saperhet C cial 8., .. U8
Mnllm-d Audio Amplifier Manual

Radio Valve Guide. Books1,2,30r 5.
Practical RadioInside Out. . .........

Shortwave Transistor Receivers ...
Transistor Communication Sets ...
International Radio Stations List. .

Modern Transistor Circuits for Bog:
Sub-Miniature Transistor Receivers
Wireless World Radio Valve Data
At a glance valve eq\lxvalems 3D

Valves. T Diodes

RESISTORS Preferred values, 10 ohms to 10 meg.

iw. 1w.,209% 3d.; 1}w8d 2w 1/-; } w. 10% 8d.
HIGB STABILITY 4+ w. 1% 10 obms to 10 meg., 2/-.
Ditto 5%. Preferred values 10 ohms to 22 mez.. 9d.

5 watt 0.5t0 8.2 ohm 3 w. 1/6
10 watt } WIRE-WOUND RESISTORS { 1/9
15 watt 10 ohms to 6,800 ohms 2f-

10K, 15K. 20K, 25K, 68K. 10W. 3/-
MAINS DROPPERS. Midget. With sliders.
.1K,02a,12K., 015 a., 1.5 K., 8/ each.
WIRE-WOUND 3-WATT WIRE-WOUND 4-WATT
POTS. T.V. Type. Values STANDARD SIZE POTS.
10 ohms to 30 K., 3/3, LONG SPINDLE VALUES
Carbon 30 K, to 2 meg., 3/-. 50 OHMS to 100 K., 7/6.

VALVE HOLDERS. Int. Oct. 6d. Mazda Oct. 8d.; B7G.
B8A. B8G, B9A, Moulded 8d. Ceramic 1/-. B7G, BSA.
Cang 1/-. Valve base pluks B7G. BSA. Int. Oct.. 2/3.

SANGAMO 3inch SCALE METERS 45/- ea.

Various calibrations and movements. 100 Microamp
1 Milliamp,; 50-0-50 Microamp. etc. S.A.E. for list.

BRAND NEW QUALITY Fi——" —
EXTENSION LOUDSPEAKER = |
Black . plastic cabinet, 20ft. lead and I |
adaptors. For any radio, intercom, tape §

recorder, etc. 3to 150hm. POST 30/_ e
2/8 e

Size: 7" x 54" 23",
CALLERS WELCOME

Manual. .. .

337 WHITEHORSE ROAD, WEST CROYDON

Buses 133, 68 pass door.

S.R. Stn. Selhurst. Tel. 01-684-1665



ture Phone Transmitter” described last month

but could be employed to drive other transmit-
ters. The v.f.o. is constructed in an aluminium case
matching the transmitter described.

The circuit (Fig. 1) is capable of very good
results. Changes in the inter-electrode capacity in the
valve due to heatling etc., arc largely swamped by
C2 and C3. The oscillator circuitry is effectively
isolated from the output (anode) circuit, thus
changes in loading and the effects of modulation are
minimised. The h.t. supply is stabilised by V2, the
anode jumper connection being used so that the
unit  will not function if the regulator is
removed.

THIS v.f.o. is intended for use with the “Minia-

COVERAGE

On 3-5Mc/s the v.fo. covers 1:75—1-9Mc/s, the
first stage of the transmitter acting as a doubler.
The coverage may be adjusted to 1-8—2-:0Mc/s for
topband only, or 1:75—2:0Mc/s for two-band
working.

Coil L1 has an inductance of 75uH and consists
of 95 turns of 34s.w.g. enamelled wire close wound

Fig. 1: Circuit diagram of
the two-band v.f.o. If the
transmitter is to work on
topband only, then L2 is
not required and may be
replaced by a 22k resis-
tor.

P
=1
~

FOR THE MINIATURE
PHONE TRANSMITTER

F.G.RAYER G30GR

on a lin. diameter cored former. Smear the former
thinly with clear Bostik or similar adhesive before
winding. Medium wave oscillator coils intended for
use with a 465ke/s i.f. and having adjustable cores

[—1"—] Totag5 TocCs
76 S 2
J_ b g
Bend
X Chassis
To 1L ]—= connection
vC1
Tuning

Fig. 2: Layout of the main components above the chassis

can usually bz set to this inductance. Unused
windings should be removed. Adjustment of the coil
core and TCI1 will allow variation in frequency and
bandspread afforded by VCI.

CONSTRUCTION

Take the 7 x 3in. runner and draw a line across it
13in, from one end. Cut a 90deg. piece out of each
flange opposite this line and bend at point X (Fig. 2)
to obtain a chassis top 54 x 3in. with a side 13} x
3in. Punch two holes for the valve holders. The
chassis is bolted to the panel in such a position that
when the box is assembled the flange Y (Fig. 2)
bolts to one side. Cut away the corners adjacent to Y
to enable the end of the chassis to slip between the
flanges on the side of the case.

Above chassis the coil L2 is fitted to the chassis
with its securing clip. It is broadly resonant at the
middle of the 80 metre band. No slow motion drive
is used on VCI as this was felt unnecessary, how-
ever there is suflicient room to fit one if desired. It is
advisable to punch a hole in the bottom of the case
directly opposite TCI.

The power supply and output connections termi-
nate at a small tagstrip. A suitable multi-pin plug
might prove preferable.

Apply power to the unit, or plug the v.f.o. into the
companion transmitter and switch to Net. The
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original crystal oscillator will now act as a doubler
and output will be heard between 3-5 and 4-0Mc/s.

For 80 metre operation only, put VC1 at half-
mesh and adjust TC1 until the doubler output is
heard on 3:65Mc/s. For top band only, adjust TC1
for output on 1-9M/cs with VCI at half-mesh. For
two-band working, adjust coverage to 1-75—2-0Mc/s.

To adjust L2, tune to about the centre of the
band (say 3:65Mc/s) and rotate the core for maxi-
mum grid current in the 5763, as explained last
month for testing the crystal oscillator. Grid
current should be approximately 3mA falling

% components list

Resistors: Capacitors:
R1 68kQ c1 56pF 1% s.m.
R2 47kQ »iwatt C2 1,000pF 1% s.m.
R3 2:2kQ Cc3 1,000pF 1% s.m.
R4 10k 10 watt c4 0-01uF 250V
C5 0-05uF 250V
Inductors: C6 100pF s.m.

VvC1 25pF variable

L1 seetext
30pF trimmer

L2 QHF5 (Osmor) TC1

L3 R.F.C.
Valves:

V1 EF91

V2 OA2

Miscellaneous:

Universal chassis 5 x 6 x 3in. for case, and universal
chassis runner 7 x 3 both from Home Radio,
Mitcham; two B7G valve holders, one skirted; one
B7G valve can; knob; dial; wire; etc.

slightly at band edges. The unit should now be cali-
brated and a suitable dial provided and marked
accordingly.

Capacitor VCI1 is a standard value which results
in a little unused rotation. For 80 metre use
only, it might be preferred to spread the scale. This
can be achieved by removing a plate or two from
the back of the capacitor, but band edges should be
reached before the capacitor is completely open or
closed.

If the original transmitter is used for 160 metre
operation only, then L2 is not required in the v.f.o.
and may be replaced with a 22k resistor. The 5763
grid current should run at 2—3mA with all stages
working straight through on 160.

'AVE YER GOT A LIGHT, BOY?

YOU WILL HAVE IF YOU MAKE THE
P.E. FLUORESCENT CAMPING LIGHT
Ideal for tents, boats, caravans and any situation
where there is no A.C. mains supply.

Will run from small batteries.

Practical Electronics out February 14th
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THE

MW COLUMN

ONSIDERING the period of the sunspot cycle,
conditions have been, very good, particularly
with regard to East Coast North Americans and
these have been coming through from at least 2230
and have also been well received in the period
around dawn, together with various Latin Americans.

My own log this month includes: VOCM St.
Johns (590kc/s). WNBC New York (660), WABC
New York (770), XEW Mexico City (very good on
900 at 0500), PRF4 Radio Journal do Brasil (good
at 2205 on 940), CHER Sydney (0455), WFCL
Chicago (very good at 0105 on 1000), WINS (regular
on 1010), WHN New York (also regular, on 1050),
HJICT La Voz de Costa, Barranquilla (very good at
0500 on 1190), Radio Puerto Cabezas (good at 0125
on 1290), WCAU Philadelphia (1210), WINZ Miami
(940), WBT Charlotte (1110, regular), WZOK
Jacksonville (fair on 1320), WLCY St. Petersburg
(fair on 1380), WSCS Charleston (very good on
1390), WOND Pleasantville (1400), WPOP Hartford
(very good on 1410), WENE Endicott (fair on 1430),
WOKO Albany (1460), WSAR Fall River (1480),
WCKY Cincinnatti (fair on 1530), WQXR (regular
on 1560), WSB Atlanta (good on 750), WJR Detroit
(poor at 0300 on 760), CFDR Dartmouth (790),
WHDH (good at 2350 on 850), WCBS (good at 2350
on 880), WBAL Baltimore (regular on 1090), YVOZ
Radio Tiempo (fair on 1200), WWL New Orleans
(good on 870).

Others heard here recently are: Surinam on 725;
Georgetown, Guyana (760); HIED Cali (820); CX16
Radio Carve, Uruguay (850); YVRQ Radio Aero-
puerto (910); Anhwei, China (heard evenings on 940);
a tentative KOMO Seattle (fair but QRM from
XEOY and WCFL, 1000); YVQT Radio Carupano
{very good, 1110); St. Pierre et Miquelon (good on
1375).

Here are a few new ones to look for. Emisorra
Official, Angola, has been heard testing on 1088,
which with the 1367 channel should now be operat-
ing with 100kW. The Broadcasting Corporation of
Biafra is now using 620 and 953: Radio Biafra is on
1320 and 1397. Kinshasa, Congo, has been testing on
836 with 5kW.

There is a new station in Madeira (Emisora
Nacional) using 1kW. It signs off at 2300, on
1331kc/s. Radio El Aiun, Spanish Sahara, now seems
to have moved from around 656 (variable) to 998.
A new station in Saudi Arabia was scheduled to go
into operation at the end of last year using 1250kW;
this would be the most powerful station in Europe.
Near East and Africa. Has anyone heard it? Addis
Ababa, heard here last season on 840 is reported to
have moved to 855. Anyone heard it?

The early hours of the morning should now be
producing good signals from India. When looking
for these note that several new ones are now repor-
ted to be in use: Aijul (920), Colmbatore (1010),
Gulbarga (1110), Agartala (1270), Bhagulpur (1470),
Mathura (1530) Hyderabad B (1060), Udaipur (1170).
Although most are low powered you never know. We
also hear that 1000kW stations are planned for

Bombay and Calcutta. ALISTAIR WOODLAND
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W. CAMERON PART 4

USING TWO OF THE CHANNELS DESCRIBED LAST
MONTH TO GIVE A HIGH POWER STEREO AMPLIFIER

WO of the high power circuits described last

month can be combined to give a stereo unit,

using ganged controls for the volume and tone
control functions and adding a balance control.

Euarth returns in the stereo unit obviously become
of greater importance and Fig. 14 shows the system
adopted to avoid troubles associated with feedback
caused by high currents in the chassis. Not shown
are the earth returns from the volume controls;
these are taken to the earth line in the respective
driver amplifiers.

The fuses in each of the supply leads must be of
the ordinary quick-blow type and not anti-surge
fuses, which apart from their undesirable (as far as
transistors are concerned) delay have sufficient resist-

ance to cause noticeable distortion and inter-
modulation.
SELECTOR
=
SWch H Selecto?switch

an
Balance control

Figure 15a shows the
switching arrangement

i ejgx ’ﬁ%,{%< R

SRagL TOR

ey B

The inputs as shown have series resistors which
are suitable for, on gram, pickups with an output
of 100 to 250mV/cm/S (the actual maximum r.m.s.
output is several times this value) and, on radio,
100mV nominal. With higher outputs the resistor
values should be increased proportionally. The
auxiliary input is suitable for direct connection to a
dynamic microphone or other device with an im-
pedance of up to 30k() and output of 10 to 30mV.
For higher impedances or outputs a series resistor
must be included as discussed previously.

The wafer switch used for the selector is a Radio-
spares four-pole three-way one. Only two sections
are used so some of the spare sections can be linked
together to provide an anchor for the earthed
braided outers of the screened leads.

BALANCE CONTROL

The balance control is simple and effective. It
serves, with the series resistors, as a potential
divider. Moving the slider toward the right-hand
channel reduces the gain of that channel whilst the

From output From output
« (LH) e . (RH)
R18 output R18
(LH) ot ata (RH)

when stereo is required £ NS I

only on gram. Figure % . Wy n

15b gives an idea of 3 ! oV o >

the wiring between the o [ +ved AC.

“phono” type input 2 Driver amp, & 0 mains

sockets, switch and (RHY 4 el

balance control. Mono 2 LLLLD LLLLD I

recordings can O,f Select:)rrqswitch Lﬂ L__OSV

course be used with this - c7 RI2 ° ]

arrangement, and the (RH) /

inclusion of a stereo- " Cei)gcntigggantltg

mono switch is not I screen where

necessary. 3 > Earth line fitted
Figure 16 shows the ° B = Fa i

arrangement when 8 Driver amp, ZAmp.  2Amp, Junction

either stereo or mono % (LH)Y & Tr6 emitter (viaR20) ) T

is required on all inputs. I and R17 5

A slide or toggle switch T—ﬂ' i...“ Junction o

should be mounted c7ul s TS collector and K14 - §

adjacent, and wired to,
the balance control to
effect stereo-mono
changeover.

Fig. 14: Simplified schematic of wiring system used to avoid troublesome earth loops. No earth
returns are made to chassis other than at the input. The most important return is from the

speakers: this is taken direct.
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gain of the left-hand
channel increases, and
vice versa. Note that
the slider earth con-
nection is made via
the screened leads and
not to chassis.

ANCILLARY ontrol
EQUIPMENT o
An amplifier. how-

ever good, will not

make good deficiences
in the signal source or
speaker systems. For
best results it is re-
commended that the Switeh
speakers should have a (a)
flux density of not less
than 10,000 gauss and
a minimum frequency
response of 50c/s to
15ke/s.

The gram input is designed for a medium output
crystal or cerumic pickup cartridge. One which
gives excellent results is the Sonotone type 9TA/HC.
It is particularly suitable with the popular Garrard
3000 changer. The radio input should be from a
v.h;f./f.m. tuner.

CHASSIS

_ The complete amplifier chassis was made from a
single piece of 18s.w.g. aluminium, size 12 x 13in.,
bent into a U section to provide a chassis 12 x 7 x
3in. This will accommodate all the parts for cither
a single mono amplifier or a complete integrated
stereo unit. These notes will deal with' the sterco
arrangement, but obviously apply also to the mono
version. Most constructors concerned only with
mono at this stage ‘will no doubt wish to add the
second channel later.

The chassis size allows for a mains transformer
of the clamp construction type, with fixing centres
of up to 34in. The group panels on which the driver

i RH.
"1 Channel
1

_Balance
—100kQ

(Pu.

L.H.< Radio

Aux. (@

!Chassis
7.
Fig. 16: Switching arrangement when mono or stereo selection

is required on all inputs.
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1 R.H. Channel

I-@Trla y s AUX,
1a / 1

Phono sockets

Chassis
A

i L.H.Channel

'._—,;05{3!-@%1;. - I
j - | .

it et
—F

(b) L_H_-a_r;\pl-iﬂ’-er lnpu_'E

Fig. 15: (a) Input switching when stereo is required only on gram. (b) Wiring to the switch f?nd
balance control. The braided outers of the screened leads may be soldered to unused switch

tags linked together.

amplifiers have been constructed are each sccured
with two 6BA bolts, a couple of 6BA nuts on each
serving as distance pieces to hold the boards clear
of the chassis.

MOUNTING POWER TRANSISTORS

The power transistors are insulated from the
chassis with the special bushes and mica insulators
made for this purpose. A mica insulator is used as
a template for marking the positions of the holes.
Before mounting the transistors, it is essential that
no burrs remain, as these will puncture the mica
and render the insulation useless. It is good policy
to rub down and polish the chassis area where the
holes have been drilled prior to mounting the tran-
sistors, and finally to check the insulation with an
ohmmeter.

A short piece of sleeving is pushed over the base
and emitter connectors to prevent accidental short
circuits to chassis. The transistors are spaced so that
the securing 6BA bolts will also accommodate a
length of Radiospares tag strip. The connections so
made provide the collector connection to each tran-
sistor. The remaining tags serve to mount bias com-
ponents etc. The edges of the mica insulators are
trimmed slightly so that they do not overlap, and
thereby allow close thermal contact with the chassis.

CONSTRUCTIONAL NOTES

Moulded feet are screwed to each corner of the
chassis base. These apart from their normal function
also serve to give clearance for the output transistors
mounted under the chassis, and provide the neces-
sary ventilation.

The twin fuse-holder can be cemented to the top
of the mains transformer if this has a flat surface, or
else bolted to a strip of aluminium held under the
clamp holding the smoothing capacitors, taking care
that no sharp edges are left to cut through the
insulating sleeve on the capacitors.

Most mains transformers are rated to give their
specified voltage at maximum current, and with



some transformers the voltage output under
quiescent conditions may be unduly high. This ten-
dency can be curbed if necessary by connecting a
thermistor, type CZ! or CZ6, in series with the
mains input.

MODIFICATION

It has been found that with some makes of capa-
citor used in position C3a (25uF) some low frequency
instability may be present. This problem can be
overcome by using a 100uF capacitor in this position
instead.

DETERMINING OUTPUT POWER

From an audio amplifier the power output is V2/R
where V is the r.m.s output volts and R is the load
impedance. Thus if an a.c. voltmeter is connected
across the terminals of a 160 load and indicates
an output of 4V, then the power output would be
42/16 or 1 watt.

Although an a.c. voltmeter can be used to check
power output in this way it is not a reliable method
of ‘checking maximum sine wave output as will be
seen.

The output from push-pull transistor amplifiers,
whether using complementary pairs or matched
pairs in transformerless output circuits, can be ex-
plained from the circuits in Fig. 17. When the transis-
tor Trl is conducting, its resistance is lowered and the
voltage at the centre point (the junction of the
emitter resistors R1 and R2) will rise towards h.t.
negative. Similarly when the lower transistor Tr2 is
conducting, its resistance is lowered and the voitage
at the centre point will fall towards the positive rail.

So it will be seen that the voltage at the centre
point can move between negative and positive to a
degree depending on how hard the appropriate tran-
sistor is conducting (Fig. 18a). If it were possible for
the output transistors to swing the full h.t. then the
oulput in the case of 12V h.t. would be 6V
(peak) X 0-707=4-242V r.ms. (Fig. 18a). However,

HT.— HT—

(a) (b)

Drive and
bias source

Drive and
bias source

Load

u|||.--_g___fn

HT + HT+

Fig. 17: Basic output circuits using (a) a complementary
pnp-npn pair of output transistors and (b) a matched pair of
pnp transistors. Capacitor C isolates the load from d.c.

12
CR
Conducts g

fa) (b) fc)
Fig. 18: (a) Peak output 6V, r.m.s. output is peak x 0-707.
C P. is the centre point or connection to the load. (b) Effect of
clipping on r.m.s. at rm.s. of 0-9. (c) The maximum r.m.s.
output from a typical amplifier is about one-third of the
supply voltage.

the resistance of the transistors and their emitter
resistors represent loss (Fig. 18c).

In a high efficiency output stage this loss should
be small, and for a quick calculation of power out-
put, it can be taken that the r.m.s. volts out is about
one-third of the h.t. Hence from a 12V supply the
r.m.s. out will be about 4V. Therefore the power
developed in a 16Q load will be near enough V2/R
or 42/16=1 watt. Into 4Q it would be 42/4 or 4
watts, but it should be remembered that because of
the higher current requirements imposed by a lower
impedance load, the voltage losses will be greater,
and therefore the available r.m.s. out will be less.
Typically the power output into 4Q would be
expected to be in the order of 3 watts but this really
would depend on the type of output transistors used
and also the method and amount of audio drive into
them. One could not expect [ow power transistors as
used in the small basic amplifier described earlier to
feed into speaker loads of 3 or 4{. They would
simply blow up!

R.M.S. MEASUREMENTS

It is difhicult to measure the maximum r.m.s.
voltage output accurately with an a.c. voltmeter, un-
less the output waveform is also monitored on an
oscilloscope, as only then is it possible to see when
peak clipping commences (when the amplifier is
driven beyond the capabilities of the h.t. supply
voltage). The true maximum power output is the
maximum sine wave output. When peak clipping
commences, the r.m.s. output voltage will rise, and
will continue to rise as the clipping becomes more
severe. Thus the r.m.s. out will be much greater than
peak X 0-707 and may be as much as peak X 09
(Fig. 18b). So it is apparent that the maximum output
is much greater than the maximum sine wave output.

CLIPPING

One may have concluded from this that an ampli-
fier delivering speech or music at an average level
near maximum output must be making excursions
into the clipping region on peaks. This is true and is
permissible. A small amount of clipping does not
cause objectionable distortion, particularly when the
peaks of signal are of short duration as occurs in
speech and music. Summing up. an a.c. voltmeter
will give a reasonable if not always accurate indica-
tion of power output. When used with an oscillo-
scope it will give a very accurate indication as the
commencement of peak clipping is observed.

The other method, of taking the r.m.s. out toebe
one-third of the h.t. supply, is useful for checking
claims made concerning power output from
amplifiers of this type. | ]
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A TRIPLE FU

portable testing device, suitable for rapidly
locating faults in a wide variety of radio and
electronic equipment. Being self-powered it is ideal
for servicing transistorised equipment and, above all,
it is inexpensive and quite easy to construct. The
unit can be built for just under £3 although many of
the components may be found in the spares box.
The specifications on the unit are as follows
Voltage ranges: 0—15; 0—60; 0—150; 0—1,500.
Current ranges: 0—600pA; 0—15mA; 0—150mA.
Resistance range: 0—500k ().
Signal Injector: Square wave generator at approxi-
mately 2kc/s with harmonics into the if./r.f. region.

THIS unit was designed to be a completely

O-ve

afe

Fig. 1 (Above): Complete circuit of the tester.
Fig. 2 (Below—Ieft): Conventional circuitry of a transistor tester.
Fig. 3 (Below—right): Wiring diagram of the selsc tor switch.

0-500
KA

To —ve

To +/C socke
R /C socket

and +ve of meter
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Transistor Tester: Suitable for p-n-p types. Will
measure the leakage I’co and the approximate gain
of the device under test.

CIRCUIT DESCRIPTION

The circuit of Fig. 1 consists of a simple multi-
meter combined with a signal injector and transistor
tester. The multimeter and transistor tester are built
around the well-known Ex-19 set 500uA meter move-
ment which is available from many of the advertisers
in this magazine for only a few shillings. This meter
has two scales marked 0-—15 volts and 0-—600 volts
respectively, making it ideal for this unit. Shunts
are switched in series with the meter for voltage
ranges and in parallel with the meter for current
ranges, this is done by the six-way two-pole selector
switch S1. All shunts should be 59 high stability
types although 109% types may be used if an ohm-
meter is available to check their accuracy.

The internal resistance of the meter used in the
prototype was 500(), if a different meter is used
this may be different. The important point is to
ensure that the total resistance of R1 plus the internal
resistance is 2k The resistance range (0—500k(})
uses an internal 9 volt battery which is also utilised
by the transistor tester and signal injector.

The transistor tester, which is an integral part
of the unit, is a modified ohmmeter circuit. The
circuit in a more conventional form is shown in

R12

SK3 Sk4 Sk5
1500V +/C ~ve
DC.

RS R To battery-ve Rz x

Fig. 4: Layout of the main components and wiring diagram of the
- front panel.




Fig. 2. This will measure collector leakage current
I'’co and the current gain in the common emitter
configuration, &’ . It will be apparent that it is only
suitable for p-n-p transistors; the extra wiring that
would have been necessary to enable n-p-n tran-
sitors to be tested was not thought worthwhile in this
unit,

The signal injector takes the form of the well-
known flip -flop or multivibrator circuit, this is
powered by the 9 volt battery, the output voltage
is controlled by VRI. This gives a square wave
output having a fundamental of about 2kc/s although
this varies within a few c¢/s as VRI is adjusted.
The signal may be injected into any section of a
radio receiver as the harmonics extend into i.f. and
r.f. frequencies. The transistors used can be any
general purpose r.f. types.

CONSTRUCTION

The prototype was constructed in a ready-made
cabinet although a suitable one could be made from
plywood. The outside dimensions are 64 x 44 x 24in.,
this being about the smallest size that would allow
easy wiring and fitting.

The selector switch S1 should be wired up first as
outlined in Fig. 3, this can then be assembled into
the cabinet together with all of the switches and

" sockets. Layout is not critical but it is advisable
to keep the leads as short as possible and Fig. 4
will show how the front panel should be arranged.
The meter may have a bracket or flange on it,

"oTIT—IEl, e —— Solder tags
s e 'W////-—"\Hamboam
Meter -'/%l — =Block of wood

Cabinet

5

Fig. 5: Simple bracket for mounting the meter

Y% components list

Resistors: all  watt.

R1 1-5kQ 5% R10 68Q 5%

R2 300kQ 5% R11 10k 5%

R3 120k 5% R12 2:7MQ 5%

R4 30k 5% R13  22kQ 10%

R5 560Q 10% R14 150kQ 10%

R6  3-3kQ 10% R15 270kQ 10%

R7 220kQ 10% R16 22k 10%

R8 10Q 5% R17 12kQ 10%

R9  20Q 5% R18  50kQ Lin. preset
Capacitors: Switches:

c1 1,000pF S1A

C2  0014F FE f O SIS

C3 0-01uF S2 Press-button on/off

S3 Toggle. SPST.

Transistors:

Tr1  R.F. types
Tr2 f OCA44 or similar.

Miscellaneous:

Wander plugs, sockets, phono plug and socket,
PP3 battery or equiv., battery clips, Veroboard
1% x 2%in., wire, sleeving, hardware, cabinet, solder,
etc.

alternatively a simple bracket may be made from
hardboard as shown in Fig. 5. Insulated wander
plug sockets are mounted on the front panel, the
wires and components may be soldered directly to
these so that no tag strips are necessary.

The signal injector is constructed on a piece of
Veroboard which is then secured into the cabinet
with a small metal bracket. The wiring of this board
is straightforward and is shown in Fig. 6. When all
of the other wiring has been completed, the Vero-
board may be fastened in the cabinet and connected
to the rest of the unit. A suitable bracket for
mounting the board can be made from an old capa-
citor clip by bending it to form a right-angle, this
should be secured with a nut and bolt to the bottom
of the cabinet.

o & N 3o

R15

R T (N TR
PR 7 C.E S

SRI6 (o, [ 2

NS % p
=l L oS R

g

= N

To
centre To
of outer of

phono phono
socket socket

on wiring
diagram

Fig. 6: Wiring diagram of the Veroboard and associated com-
ponents.
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The battery used is a 9 volt PP3 type and if no
clips are available a substitute can be obtained by
carefully dissecting a used PP3 battery. It will be
found that the terminals can be removed quite easily
without damaging the plastic that they are mounted
on, and they will connect directly to another battery.
Care should be taken to ensure that the correct
polarity is observed when wiring the battery, The
battery itself may be secured in the cabinet with
judiciously placed blocks of wood, alternatively the
outer part of a standard matchbox will hold it in
place.

When the unit has been completed it should be
thoroughly tested by making every conceivable
measurement with it. If necessary the accuracy
may be compared with a standard multimeter.

VOLTS/mA

To measure volts and milliamps, probes should
be inserted into sockets marked and +/C. The
selector switch is then adjusted to the required range
(always working from the high ranges down to the
low ones) and the value read off on the appropriate
meter scale, the other controls should have no effect
on these measurements. All of the voltage ranges
are d.c. and to measure high voltages up to 1,500
volts the positive probe should be plueged into the
appropriate socket and the selector switch sct to the
150 volt range.

RESISTANCE

To measure Ohms the selector switch should be
turned to the 600pnA range and probes inserted in
the Q/E and +/C sockets. With the probes touching,
the meter is adjusted to give full-scale deflection
with the potentiometer. Since the meter is not
calibrated directly in Ohms, if quantitative measure-
ments are to be made, the meter reading (0-15 volt
scale) is noted and the value of the resistance under
test read off from the scale of Fig. 7.

TRANSISTOR TESTS

To test p-n-p transistors. three probes should be
inserted in the sockets marked +/C. B, and Q/E.
these connect to the collector, base and emitter of
the transistor respectively. The selector switch
should then be set to 600uA and the potentiometer
turned fully clockwise, the leakage I’co should now
be indicated (0—600uA scale) and for a general
purpose a.f. transistor this should not be greater than
200uA at 20deg. C.

GAIN

To measure gain, the press-button marked GAIN
is depressed (S2) and the increase in meter reading
noted. This increase divided by [0 gives an approxi-
mate value for the current gain «’. The value of o
cannot be determined accurately by this method as
it is not necessarily a constant under these circum-
stances. It may be necessary, when the leakage has
been found, to turn the potentiometer slightly anti-
clockwise before the gain is found.

SIGNAL INJECTOR

The signal injector is used as follows. The probe
illustrated in Fig. 8 is inserted into the output socket
and the injector switched on by the toggle switch.
The wander lead 1s clipped to the + battery line of
transistorised equipment or the chassis ( — hne of
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valve equipment) then in the case of, for example,
a radio, the probe is applied to the slider of the
volume control turned to full volume and with the
set switched on. The output amplitude of the injector
can be varied by adjusting the potentiometer. If a
note is heard in the headphone or speaker then the
fault in the receiver lies in the r.f. or i.f. stages.

Resistance in kilohms

o<

| 500 200 10 50 40 30 20 15 0987654 3 2 10

o1 T T Y Ll fedy tid

L R R

012345678910111213!&15
{cms)

Meter reading

Fig..7: Calibration of the meter for measuring resistance can be
either a graph, or drawn along a single horizontal axis as shown.

If no note is heard then the fault lies in the a.f.
stages, i.c. between the loudspeaker and volume
control. If, for example, the latter fault existed then
the probe should then be applied to the output trans-
former secondary and primary windings, base of
output transistors and so on, working back from the
loudspeaker to volume control. The injection should
proceed until a point is found where the signal is not
heard when the probe is applied. The fault then
lies between the point found and the one previously
checked when the signal was heard.

FURTHER TESTS

A similar procedure should be followed if the
fault lies in the r.f. or i.f. stages, starting by inject-
ing the signal at the diode, then the bases of the
i.f. transistors and so on back to the aerial. It should
be pointed out that a transistor may for some reason
lose its gain but still pass a signal. This method of
fault finding would not reveal this fault, which, for-
tunately, is seldom encountered.

Phono
plug

A A
2BA brass rod
insulated with

Screened pick-up wire

Crocodile clip

Fig. 8: Details of the injector probe. The crocodile clip is
attached to the screening and the brass rod to the centre
conductor.

A good test in transistorised equipment is to
measure the voltage across the emitter resistor of
each transistor (if there are any!). The voltages
measured should be within 109 of the values
given in the service sheet or manual. If this is not
the case there is most likely a fault in that particular
stage.

For those who wish to make the Ohms range
calibration accurately the following should help. If
M is the meter reading (0—135), then resistance R
under test is given by: R=225/M—15, answer in
kQ. For example, when M =75 R=225/7-5—15
=15k{.

CONCLUSION

In conclusion, while the test unit may be used
confidently for most routine checks its limitations
should be realised and should not be used too
ambitiously. It should be used with care when deal-
ing with valve eguipment and the signal injector
should not be used to fault-find in the a.c./d.c. type
of radio or television receivers.



LETTERS...

Please play the game
chaps

Thank you very much for pub-
lishing my letter regarding the
disposal of back numbers of P.W.
1 received more than 50 requests
for these and had cleared them all
within about a week.

One feature stands out, how-
ever. I received about a dozen
requests for copies as gifts, and
without exception none of these
were accompanied by a stamped
addressed cenvelope. It cost me
several shillings to reply to these.
Could you please ask your
readers to observe this clementary
courtesy?—R. J. Morris (Melton
Mowbray, Leicestershire).

[We must emphasise that if
readers do write 1o people who
offer issues or information, they
must enclose a s.ae. We make
this ruling ourselves with our
Query Service. No s.a.e. or Query
Coupon, and no reply!]—Editor.

Instant Silence

Instant silence is the greatest
unsatisfied need of the age in
which we live. Any manufacturer
who produced a comfortable
headset which would completely
shut out sounds of conversation
or other noises, when not in use
for wireless reception, 1 think has
a rcady-made national market.

I have been looking, without
success, for an Army No. 19 Set
headset for five years, so that 1
can use it as an aid 1o concentra-
tion in chess matches.

The instant silence set would
also be useful in parks or on
long-distance trains, to shut out
the sounds of ‘“‘yappers”, when
one just wants to think or relax.
—S. G. Hill (London, E.C.1).

No auto transformer

In  the *“Your Questions
Answercd” scction of PRACTICAL
WIRELESS you advised Mr. J.
Macfarlane to use an auto trans-
former to drop 220V to 110V at
75 watts. A much cheaper and
just as reliable way is 1o use a
75 watt bulb in series with the
iron. I have been using this system
for some time now and I have
found it completely satisfactory.
—A. Jefford (Devon).

Radio Alarm

The idea that Mr. H. S. Barker
mentions in his letter on page
690 of the January 1968 issue, is
in fact, in use by most electricity
boards (in the South at lcast) in
the control of “off peak loads”,
“night metering”, some ‘‘street
lighting™, etc, etc, and this idea
is used in the time switches used
to control above. This allows for
correct time to be maintained
even during a supply failure up
to about 30 hours; on resump-
tion of supply, spring reserve will
be left fully wound. The saving
in man hours to reset clocks is
obvious when you realise the
many, many thousands in use.

So. Mr. Barker, do not think
your idea outdated because even
now an experimental 2-dial and
3-dial meter to register units on
sclected dials Low High Normal
at Low High Normal prices per
unit during selected periods is in
fact controlled by a similar time
switch.

The idea of course is to try and
shift peak use from peak periods
by offering cheaper electricity at
selected times.—H. A. Blunden
(Guildford).

Any old gear?

The Peterborough  Amateur
Radio Socicty, of which I am
Hon. Secretary, will be holding an
exhibition of “Wireless in the
Twenties” at their Mobile Rally
at Peterborough on August Bank
Holiday.

If any reader has a very old
wireless set, ancient valve, or old
radio book or magazine, would
they please drop me a lin¢? Thank
you.

Later, it is hoped to form a
Radio Museum und so keep this
ancient equipment for the benefit
of futurc generations. — Douglas

Byrne, G3KPO (Jersey House,
Eye, nr. Peterborough, North-
ants.).

Electronic metronome

With reference to the Elec-
tronic Metronome, August 1967
issue. T would like to point out
that the correct value for R3 is
100 ohms and not 100k{} as the
circuit diagram indicates.—A. Jay
(Limerick, Eire).

Not always true

One of your correspondents
has said, referring to Mail Order,
“you get what you pay for” but I
am afraid this is not always the
case.

An interesting article on a
crystal calibrator set me off and
as the source of the crystals was
mentioned I wrote asking for the
price of certain crystals together
with sockets and after 10 days
received just a price list and an
order form.

I ordered two crystal units and
sockets to match, the price list
did not make clear the price of
sockets so I included Is. 3d. for
each. I may add that there is a
handling charge of 2s. 6d. for
each order.

Almost by return I received the
crystals but no sockets. There was
a delivery note but no mention
as to why the sockets were not
sent.

I immediately wrote pointing
out that I had ordered and paid
for two sockets and 11 days
later 1 received a short note
saying “with reference to sockets
recently ordered —credit note en-
closed”; a credit note for Is. 3d.
was enclosed—note 1s. 3d. not
2s. 6d.

If they could not supply sockets
they should have said so in the
first place and I contend that they
should refund the amount paid
and not send credit notes.

1 suppose I shall have to think
myself lucky that the item in
question was only shillings and
not pounds.—R. Haworth (Man-
chesrer, 21).

A simpler method

With reference to the letter
from Mr. J. Macfarlane in “Your
Questions Answered” in the
January 1968 issue, I would like
to point out that it is not neces-
sary for him to purchase an
auto-transformer for his soldering
iron. A BY100 or equivalent in
series  with either mains lead
would be equally effective and
certainly cheaper and more com-
pact. It is of course essential that
the diode be insulated in order to
avoid contact by the operator.
Polarity is of no importance.
—M. Francis (Cheltenham).
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s FOR TRANSISTOR CIRCUITS

(©@iL

NDOUBTEDLY more and more amateur con-

structors are now using semiconductors in

preference to valves. This being the case, there
must be many who have complete sets of coils
which have, in the past, been used with valve circuits
but which now seem likely to be relegated to the
darkest corners of the junk box.

Some time ago, a general coverage multi-wave-
band shortwave receiver using semiconductors was
decided upon by the writer, but the expense of pur-
chasing a set of brand new coils as well as a set of
i.f. transformers and the like led to this idea for a
project being temporarily shelved.

Recently, however, a number of experimental
circuits were made up to see if it would be at all
practicable for coils designed and intended for valve
circuits to achieve any measure of success when
utilised in semiconductor circuitry. The main prob-
lem appeared to be one of matching impedances,
since a coil possessing a particular inductance would
not alter its value merely because a semiconductor
was used in place of a valve. The basic consideration
boiled down to matching a high impedance tuned
circuit meant for valves, to a low impedance input
required by a transistor.

Circuitry

Figure la shows the generally accepted method
of matching the low impedance base input of the
transistor to the high impedance presented by the
tuned circuit. The coil L1 is the aerial coupling coil,
while L2 together with the tuning capacitor forms
the first selective circuit in the receiver. Coil L3
is a low impedance winding inductively coupled to
the other two, which will pass on the signal to the
base of the transistor. In Fig. Ib this latter low
impedance winding is not required because the high
impedance of the tuned circuit can be fed directly
to the high impedance input of the valve.

The first logical method of adaptation appeared
to be the addition of a third low Impedance wind-
ing to each coil in order to feed the base. However,
when it was realised that a four-waveband super-
het receiver complete with r.f. stage contains a
minimum of twelve coils, it became apparent that
the whole procedure would be both tedious and
time-consuming, not to mention the physical diffi-
culties of the correct degree of coupling, etc.

Impedance Matching

Recalling the early days of semiconductors when
there were very few associated coils and other suit-
able components available to the home constructor,
the problem of matching the base input impedance
to the input circuit was very often overcome by using
a capacitive tap. This method is depicted in Fig. Ic,
where the two capacitors, Cl1 and C2, form the tap,
By altering the respective values of these two capaci-
tors, it is possible to alter the impedance “seen™ at
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the tapping point. By making their values low (low
in pF’s), we can avoid their affecting the tuning of
the parallel circuit formed by L2 and the variable
capacitor. Although the two capacitors are in paral-
lel with the tuned circuit, they will not detune it to
any great degree. This is because (a) although capaci-
tances in parallel add, thus the capacitance of Cl and
C2 will add to the value of the tuning capacitor,
(b) the two capacitors (C1/C2) are themselves in
series and thus their effective capacitance is less
than the value of the smaller of the two. Thus by
keeping these two capacitors to the low value, the
capacitance added to the circuit will be very slight
and can be offset by slight adjustment of the core in
the tuning coil.

Applications

The initial circuit used to experiment along these
lines is shown in Fig. 2. This is a straightforward
t.r.f. type of circuit without the complication of
frills and gimmicks. The transistor, Trl, functions
as a tuned r.f. amplifier with an inductive collector
load L3. Coil L4 is the secondary winding on this
load and feeds the amplified r.f. signal to the diode,
the audio being developed across the resistor R4
and fed for subsequent a.f. amplification via capaci-
tor C8. The capacitive tap for base matching is
formed by ClI and C2. For the OC170 the values
shown proved optimum. The coils in this circuit
are the Wearite PA2 for L1/L2, and PHF2 for
1.3/L4. Considering the Simplicity of the circuit,
selectivity was reasonably good.

The Superhet

Encouraged by the results obtained from Fig. 2,
a superhet mixer was built along the lines indicated
in Fig. 3. The coils in this instance were the well-
known Denco types, range three being chosen
because this embraces the two lower amateur bands
plus trawlers etc.

The white coded coil was used in the oscillator
position, and the if. output at 1-6Mc/s was then
fed from the 1-6Mc/s i.f.t.1., into a domestic super-
het tuned to the highest frequency of the medium
waveband. After aligning in the usual manner this
single transistor converter gave a very lively account
of itself, therefore, the next step was to precede
this mixer by a transistor r.f. amplifier.

The final circuit of this two-stage converter is shown
in Fig. 4. When it was aligned and fed into the
superhet already referred to, the unit performed ex-
tremely well and fully justified the effort in making it.

Certainly if a receiver using semiconductor cir-
cuitry is to be built from scratch, the proper transistor
coils should be obtained.

Note. The capacitors shown in dotted lines should
be omitted from the circuit. These capacitors form
standard circuitry but must not be used in these
circuits as they will upset the tuning.
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Fig. 1a: Method of match-
ing the base of a transistor.

Fig. 1b: Tuned circuit con-
nected in valve circuitry.

Fig. 1c: Using a capacitive
tap for matching.

Fig. 2: A simple tr.f.
circuit.

Fig. 3: Mixer stage using
valve-type coils.

Fig. 4: Two-stage conver-

ter using valve-type coils,

and capacitive taps for
matching.
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MANY COURSES TO CHOOSE FROM incl.

RADIO & TV ENGINEERING & SERVICING,
TRANSISTOR & PRINTED CIRCUIT SERVICING,
CLOSED CIRCUIT TV, ELECTRONICS,
NUMERICAL CONTROL ELECTRONICS,
TELEMETRY TECHNIQUES, SERVOMECHANISMS,
PRINCIPLES OF AUTOMATION,

COMPUTERS, ETC.

ALSO EXAMINATION COURSES FOR

Institution of Electronic and Radio Engineers
C. & G. Telecommunication Technicians’ Certs
C. & G. Electronic Servicing

R.T.E.B. Radio TV Servicing Certificate
P.M.G. Certificates in Radiotelegraphy

Radio Amateurs’ Examination

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 S-valve Superhet Receiver, Transistor Portable, and high-
grade test instruments, incl. professional-type valve volt meter
(shown below). Everything simply explained. All components
and tools supplied. For illustrated brochure, post coupon below.

i

PLEASE SEND FREE BOOK ON

ADDRESS ... o« RS 5 R T o« e

OCCUPATION. . . . ——= e AGE

RADIO "
TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN Ics COURSE FOR YOU

Whether you need a basic grounding, tuition to complete
vour 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 furure.
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 ICS technical courses in radio television and electronics
PLUS details of over 160 specialised subjects.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 170, INTERTEXT HOUSE. PARKGATE ROAD, London, SW11 1

3/68
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Mon.—Sat. 8 a.m.

R.S.T. VALVE MAIL ORDER co_ Al valves Closeds—af..dis.;(;ré.%p.m.

brand new Open Daily to Callers

144-146 WELLFIELD ROAD, STREATHAM, S.W.16  ..: voxes Tel.760-0199/1649

0A2 6/3 | GBHB  7/6 | 6K6GT §/- | 787 20/- | 26L1 18/8 175 71- | DH77 4/6 | ECF82 7[- | EMS8L  7/6 | PCC89 11/- | 8130  25/- | UL41 9/8
003 5/6 | 6BJ6  8/- | 6KTM 5/9 | 7Y4 8/6 | 20P4 19/- | 78 5/- | DK32 7/8 | ECH21 12/6 | EMS84  7/@ | PCUI80 11/8 | 8P4 8f- | UL84  7-
1A7 79 | 6BQ7A 7)- | 6K7G  2/- | 9BW¢ 7/~ | 20P5  19/6 | 80 5/- | DK91  5/8 | ECH35 11/- | E8U15020/- | PCF80 7/- | SP41  3/6 | UMB0 8/-
1D5 7/- | 6BR7 8/8 | 6K7GT 4/6 | 10C1  12/8 | 25A6  5/9 | 85A2 7/ | DK92 8/- | ECH42 11/- | EY51 7/6 | PCF82 6/- | SP61  8/8 [ UU6 13/8
1H5 71- | 6BR8  5/8 | 6K8M 8/6 | 10C2 12/6 | 25L6GT 5/6 | 150B2 9/6 | DK96 7/8 | ECH8L 59 | EY86  7/- | PCF84 8/- | 8TV280/80 | UU7 13/8
1LD5  b/- | 6BS7 16/9 | 6K8G  8/- | 10F1  9/- | 25Y5  8/- | 150C4 7/8 | DL66 15/- | ECHB3 8/- | EZ35  4/8 | PCF86  9/- 80/- | UU9 8-
INGGT 8/- | 6BWE 14/- | 6K8GT 7/- | 10F3  8/- | 2524  6/8 | 801 8/~ | DL92  4/9 [ ECL80 7/-| EZ40  8/- | PCF80110/- | 8U25 18/8 [ UY21 9/8

1R5 5/6 | 6GBW7 14/- | 6K256 20/- | 10F9  8/8 | 25Z5  7/- | 807 7/- 1 DL93 3/8 | ECL82 7/- | EZ41 10/- | PCF802 10/- | 8U2156012/6 [ UY4l  7/-
184 5/~ | 6C4 2/9 | 6L1 9/6 | 10F18 9/~ | 2576  8/6 [ 811  80/- | DL94 5/9 | ECL83 10/3 | EZ80  5/8 | PCF80513/6 | T4l 15/~ | UY85  6/6
185 a/- | 6C5G¢ 4/- | 6L6G  7/6 | 10L1  8/- | 28D7  6/- [ 813  75/- | DLO95 6/8 | ECLS6 9/~ | EZ8L  5/6 | PCF80618/6 | TDD4 10/- | VMPA4G 17/-
1T4 8/- | 6C6 3/9 | 6L18 5/~ | 10LD11 15/- [ 30C1  6/8 | 866A 13/6 | DL96  7/6 | ECLL800 GZ30 10/- | PCF80811/8 | UTO 7/6 | VP4B  25)-
344 3/6 | 6C8C /- | 6Q7G  6/- | 10P13 18/3 | 30C15 13/6 | 954 4/6 | DM70  5/- 30/- | GZ32  9/6 | pOLA2 79 | Ul4 7/6 | VR105/30
3Q4 6/6 | 6CD6G 22/- | 6Q7GT 8/6 | 11E3  42/- | 30C17 15/6 | 1625  5/6 | DY86 6/- | EF9  20/- | GZ34 11/- | PCL83 8/3| U19  35/- 5/-
3Q5 6/8 | 6GCH6 59 | 6SATM 7/- | 12AT6 4/6 | 36C18 18/6 | 4022AR50/- | DY87  6/- | EF37A 7/- | KT36 17/6 | PCL84 7/9 | U25  13/8 | VR150/30
384 4/9 | 6CW4 12/~ | 68C7  7/- | 12AT7 3/9 | 30F5 15/6 ) 5763  10/- | E88CC 12/- [ EF39  6/- | KT61 12/8 | PCL85> 9/3 | U26  13/6 5
3v4 5/8 | 6D5 2/9 | 68G7 5/- | 12AU6  5/9 | 30FLY1 18- | 7193 £/- | EA50 2/ | EF4l 10/~ | KT66 18/- | PCLB8 9/- | U78 36 | vI25  15/-
5R4GY 8/9 | 6Es 7/6 { 68H7  3/3 | 12417 4/9 | 30FL12 16/- | 7475 4/- | EABCBO 7/- | EF50  2/8 | KT81 35/- | PENA420/- | G191 13/ | VT31 80/-
5U4G 4/~ | 6F1 9/- | 68J7  5/- | 12AX7 6/8 | 30FL14 13/6 | AT’4  2/8 | EAF42 10/- | EFR0  5/- | KT81 (7C5) | PENB4 20/~ | U251 12/ | VU111 7/6
5V4G 8/~ | 6¥5G  8/- | 68K7GT 4/9 | 12BA6  8/- | 30L15 15/3 | ATPS 7//- EB4l  4/6 | EF85  6/6 15/ | PEN45 7/ | U301 16/3 | VU120 12/6
6Y3GT b5/8 | 6F6G  4/- | 6BL7GT 4/9 [ 12BE6 5/9 | 30L17 14/3 | ATP7 5/6 | EBo1 3/~ | EF86  6/9 | KT88 27/6 | PEN46 2/9 | U203  6/6 | VU508 85/~
524G 8/9 | 6FRG  4/6 | 6BN7GT 4/6 | 12C8GT 4/6 | 30P12 13/6 [ AU2  80/- | EBC33 7/- | EF89  §/- | KTW6110/- | PL36  10/- | U404 11/9 | W8IM  6/-
6/30L2 18- | 6F11  7/-| 68Q7  6/- | 12E1 17/6 | 30P19 13/- | AU5 7/6 | EBC4L 9/8 | EF91  3/8 | KTZ41 6/- | PLRL  8/- [ U801 23/6 | X79  41/-
6A7  15/- | 6F13  5/- | 6U4GT 12/- | 12I5GT 2/6 | 30PL1 15/- | AZ} 8/- { EBC90 4/6 | EF92  2/6 | ML4 17/ | PL82  7/3 | UABCBO /- | XH1-5  5/-
6ABG 12/6 | 6F14 12/6 | 6USG  7/8 | 12J7GT 7/- | 30PL13 17/- | AZ31  8/8 { EBF80 7/- | EF98 10/~ | ML6 6/- | PL83  8/- [ UAF42 10/3 | XP1-5  5/-
6AC7  8/-| 6F23 13/6 | 6V6M  8/- | 12K7GT 6/- | 30PL14 18/3 | CBL31 EBF83 8/3 | EF183 6/6 | M8P4 10/- | PL84  6/9 | UBC4L 8/6 | X8G1-5 10/-
6AK5 4/6 | 6F24 13/ [ 6v6G  4/8 | 12KBGT 8/- | 3545 1258 CCH35 EBF8Y 6/8 [ EF184 /8 | MUL4 7/6 | PL500 15/- | UBC81 8/3 | Y63 718

6ALS 8/- | 6F25 12/- | 6V6GT 6/6 | 12Q7GT 4/6 | 35L6

6AM5 2/6 | 6F28 11/8 | 6X4 3/6 | 1u48A7 6/6 | 35W4  4/6 | CY3] EBL21 11/- | EL33 12/6 | N37 17/8 | PY33 9/6 | UBF89 7/3 | BEG1 50/~
6AM6  3/8 | 6G6 2/6 | 6X5G  4/8 | 128G7 4/3 | 3523 10/~ | DAC32 EBL31 27/6 | BL34 10/8 | N78 15/- | PY81  8/6 | yccs4 8/8 | 3FP7 18/~
6AQ5  8/- | 6H6 2/- | 6X5GT 6/- | 128H7 3/- | 35Z4GT 5/8 | DAF91 4/- | EC90  2/9 | EL41 10/- [ N108 15/- | PY82 6/- | UCC85 7/- | 5CP1  35/-
6AB7G 15’6 6J5M  68/6 | 7TB6 11/6 | 128J7  3/9 | 356Z5 (]

5/6 | DAF96 6/9 | ECC81 3/9 | EL42 10/- [ NGT1 8/6 | PY83  6/6 | UCF80 8/8 | CV1526 40/-
6AT6  4/8 | 6J5G  2/6 | 7B7 7i6 | 128K7 4/8 | 37 5/- | DCCYO 7/- | ECC82 4/9 | EL84  4/8 | NGT7 55/~ | PYSG0 10/- [ UCH42 10/8 | ACR13100/-
6AU6  B8/- | 635GT 4/6 [7C5  15/-| 128R7 &/- | 42 6/- | DF33 8/ | ECC83 6/3 | EL90  8/-| 0Z4  4/6 | PYS0L 10/- | UCHSL 6/9 | VCR97 35/-
6BRG 2/ | 676 8/- | 7C6 6/6 | 14H7  9/- | 50B5 6/6 | DF70 7/- [ ECC84 6/- | EL95  5/6 | PC86 11/6 | R2 7/8 | UCL82 8/- | VCR517B
6B4G  15/- | 6J7M  7/8 [ 7D5 8/- | 19AQ5 5/- | 50C5  8/3 | DFO1  3/- | ECC85 b/- | ELL80 20/- | PC88 11/8 | R19 79 | UCL83 10/~ 48/-
6BA6  5/-| 637G 4/9 [7H7  6/8 | 20DY 10/- | 50CD6G:31/- | DF92  2/6 | ECC88 7/- | EM34 15/- | PCO7  8/9 | RG3/500 UF41 10/~ | VCR517C
6BE6  5/- | 6J7GT 8/6 | TR7  17/8 | 20F2 14/~ | 50L6GT 6/- | DF96 8/9 | ECF80 /6 | EMSO  7/8 | pocsa  6/3 80/- | UF8Y /8 46/-

SPECIAL 24 HOUR SERVICE T SETS OF VALVES
OBSOLETE TYPES A SPECIALITY Spec:al 24 Hour 6, DF96, DK96, DL96 .. . - of 4, 25/6
QUOTATIONS FOR ANY VALVE NOT LISTED EX ress Mail BRAND NEW TRANSISTORS
AC127 7/6 | 0C25 11/- | OC7T1  4/6 | OC81  4/-| OC82D /-
Postage 6d. per valve. C.w.0. No C.0.D. p i AF114 .%_ gggg 1]‘_”6 ggn 6l- Ocam/gg/ 0683 8/-
AF115 - 114 75 8f- 8 | 0C170  7/-
Order Service AF116 7/-|0C44 4/8 | OC76 8/« | OCRID 4/- | OCI71 B/-
Manufacturers and Exportinquiries Welcome AF117  5/- | 0C45 4/- 1 0C77  8/-| OC82  @/- | OC200 7/6

___Now available
Mullard] 1968
X~ Data Book

136 pages of data, including for the first time, colour coded sections for guick
reference—covering comparables and equivalents and all current M_ul!ard semicon-
ductors, valves, tubes and components for radio, TV, Audio and HiFi applications.

PRICE 3/6 from your local TV retailer OR direct from Mullard—cash with order,
plus 9d for p. and p.

Mullard Limited, Distributor Sales Division,
Mllllal'd Mullard House, Torrington Place, London, W.C 1.

CEDS$3

Est. 1943 Tel: 24864
TRANSISTOR  ADD ) JOHNSONS ™

; ; VHF and Short-Wave kits for the
?‘93‘3'{5}1 a1 m.ﬁﬁs‘gﬂs Amateur enthusiast and constructor.
RE W D ; i ] For 2 and 4 metres, the unique two
transistor model SR2/P, 70-150Mc/s,
69/6, p.p. 4s. New super 5V all-
wave, all-band kit, also “Mini-Amp”
self-contained, cabinet size, a mere

JUST PLACE

NEAR. BADID ~— i U0 YOUR

LISTENING — 4% x 3% x 23. Write today, enclosing a
stamped addressed envelope for
The Dewtron Wave Trap for portables The revolutionary N.D. Effects Ampltier adds i i i i
* BopugsRudny l‘Lngemhours. Pops ete. fabulous "Big Hall Sterea” effect toany ll'ahsis;ur |n_terest|ng free D EDETE, £l detalls'
% Eliminates ‘fading radio, tape or plager. Adjustable echo, vibrato and direct to
x g:ﬁ:ggﬂsbc:?:gi:lf?or - tone. Requires only spcaker and PPY battery
e o ey 8gns. + 4/- P. & P. Tublar speaker 25/- extra JOHNSON'’S (RADIO)

D.E.W. LTD., P.W., RINGWOOD ROAD, FERNDOWN, DORSET.

St. Martin’s Gate, Worcester
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ON THE

o HORIRWANES

MONTHLY NEWS FOR DX LISTENERS

Times GMT
Frequencies in kc/

THE BROADCAST BANDS

by CHRISTOPHER DANPURE

we will take a look at propagation conditions in
the different broadcast bands.

During the winter months here in the northern hemis-
phere as the days are shorter the ionosphere will not
reflect the higher frequencies of 25, 21, 17 and 15Mc/s
the greater part of evenings here in Europe. 25Mc/s is
dead by 1700 GMT, 21Mc/s by 1830 GMT, 17 Mc/s by
2030 GMT and 15Mc/s by 2200 GMT. But some nights
these bands stay open later, this is due to a sunspot
disturbance, and the next day the band will be disturbed
and close a lot earlier than usual. Also, during the
winter evenings there is a greater “skip” distance,
signals from the UK transmitted on 6Mc/s will bounce
right into Central Europe, whereas in the summer 6Mc/s
would reach Holland on the first hop.

In February as the days lengthen in the northern
hemisphere the higher frequency bands will stay ‘“open”
later in the evenings, and the “skip” in Europe will start
alittle later in the evening. So again reception of Holland
on 6Mc/s will be possible in the early evening and
Switzerland will give steadier, stronger signals on 6Mc/s.

On the 2nd and 3rd March operating schedules of
most overseas broadcasting shortwave stations will
change over to spring in the northern hemisphere and
autumn in the southern hemisphere schedules. So most
of the information in this column will be liable to change
on that weekend. But in the April issue we will list as
many-of the new schedules as possible. Also, note that
on 18th February Great Britain goes on to British
Standard Time so please add 1 hour to all times shown.
Now on to this month’s DX-tips.

AFRICA

Congo Republic: O.R.T.F. Brazzaville has a daily
English transmission at 1915-1930 GMT on 15,190.

Rwanda: Deutsche Welle Relay station at Kingali is
now on the following schedule: 0300-0330, 0345-0530
GMT on 9,565; 0545-0745 on 11,905; 1045-1145 on
11,785; 1200-1400 on 17,765; 1415-1445 on 15,245;
1500-1730 on 9,735; 1745-2015 on 17,765 ; and 2030-
2325 on 15,380.

South Africa: Radio R.S.A. now transmits its English
service to the UK and Eire from 1900 to 1950 GMT on
17.790'and 11,875. The North American transmissions
are now as follows: 2362-0020 17,805, 15,220 0026—
0220 15,220, 11,875; 0226-0320 11,875 9,705.

ASIA

Afghanistan: Now transmits to Europe in German
and English from 1730-1830 on 25mb, has been heard
on 11,770, but is trying to find a clear channel in the
25mb, heard regularly on 9,545.

Israel: Kol Israel transmits two English programmés
daily 2015-2030 on 9,725 and 9,625 to Europe, 9,009 to
S. Africa, 2115-2130 to Europe on 9,725, 9,625and 9,009.

I VROM this issue on in the Broadcast Band column

Philippines: The only transmission beamed to Europe
from Far East Broadcasting Co., Manila, is the Russian
programme from 1615 to 1730 and English closing
announcements 1730-1738, beamed to Europe on
11,850 and 9,545, to Eastern Siberia on 11,890 and to
Asian USSR on 7,230 and 6,030; 11,850 does not start,
until 1631.

AUSTRALASIA

Australia: Radio Australia is now transmitting as
follows: English to S.E. Asia 2214-0100 15,220; 2245-
0930 17,870; 0100-0800 21,540; 0830-1500 11,880;
0830-0930 15,320; 0930-1500 9,570. English to South
Asia 1400-1430 11,880 and 9,570; 1430-1500 11,880,
9,570 and 9,540; 1500-1730 11,740, 9,540. Indonesian
to S.E. Asia 2230-0030 15,320 and 11,780; 0630-0830
17,820, 15,320; 1000-1130 11,740, 7,220; 1430-1500
11,740, 7,220. Mandarin and Cantonese to S.E. Asia
1130-1430 11,740, 7,220. Vietnamese and Thai to S.E.
Asia 1230-1430 11,790, 9,540. French to S.E. Asia
2315-0015 17,715. English to N.E. Asia 2100-2300
17,715, 15,240; 2300-0015 15,240; 0859-1000 15,390,
11,810; 1000-1100 15,390; 1100-1215 15,390, 11,810,
9,580; 1215-1400 15,390. Japanese to-N.E. Asia and
Japan 1000-1100 11,810, 9,580. English toc Mid-Pacific
1800-2115 11,840; 0030-0645 15,240; 0700-1215 7,190.
French to Mid-Pacific 0015-0115 15,180; 0515-0615
15,220. English to South Pacific 1800-2115 11,810;
0645-0915 11,710, 9,560. English to North America
0100-0300 17,840, 15,320; 1214-1315 11,710. English to
Africa 0330-0515 17,820, 15,320. French to Africa
0515-0615 17,820, 15,320. English to Europe 0814-0915
11,710, 9,560 up to 18th Feb. 0645-0745 11,710, 9,560
18th Feb. onwards.

Radio New Zealand transmits as follows: to Pacific
Isles in English 1700-1945 11,780, 9,520; 2000-0545
15,110. 0600-0800 also in Samoan, Rarotongan and
Niuean as well as English on 11,780, 9,520. English
weekdays 0800-0845 11,780, 9,520. English Sundays
0800-0845 11,780. To Australia in English 2000-0545
17,770; 0900-1145 11,705, 9,520. To Antarctica in
English (Sundays only) 0815-0845 9,520.

NORTH AMERICA

Radio Canada, Montreal has made some changes to
its evening services to Africa and Europe now as
follows: 1832-1958 English and French to Africa
17,820, 15,320, 11,720; 2001-2150 French and English
to Europe 15,320, 11,720, 9,610.
EUROPE

Monaco: Trans-World Radio, Monte Carlo English
transmission on Sunday afternoons is now on 7,230
from 1515 to 1630. On Saturdays from 0710-0725 there
is the DX-special on 7,295.

We would like to thank the Sweden Calling DX ers
Bulletin for information supplied.
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

what this brand New Yecar will bring on the

Amateur bands? For a start, I hope that it will
bring lots of lovely DX reverberating down my aged
eartrumpets. According to all the Gipsy Rose Lees
of the Ham world the ten-metre band should give us
plenty of signals from exotic parts in 1968. However,
at the other end of the scale, topband is still pro-
ducing some very good contacts so it could well be
a bumper year for all r.f.-loving hounds.

The six bands from [-8—30Mc/s are going through
a bit of a patchy period at present, especially the
three h.f. segments. This explains why one person
will listen and hear nothing, while another s.w.l. with
roughly the same gear will hear half the world.

G. Haslip (no address on the letter—probably
working portable in Hyde Park). has a 3-valve tr.f.
and heard these on ten metres am—UA2KAA,
UC2AO0L, UC2DZ, UP2NX. UD5SDUD, W3IAC,
WZYOP, YO3AID, and CN8FW. Yet the other day
when I listened for a spell on ten I didnt hear a
thing.

Chris Kirby (Oxon), says that nothing much on
topband seems to arrive at his QTH, he reckons the
best band this month is eighty where he logged
VQ9JW and weirdy—6EIAEP. By the way,
Zambia has decided to issue 913 callsigns.

Rummaging around in my personal postbag this
month, the following dispatches were received.

BELOW 7Mc/s

J. Bradley (Co. Donegal), R1224A, 50ft. end fed,
has been listening on ecighty metres for about six
weeks in the Emerald Isle. On s.s.b. after 2200hrs he
logged—CN8AW. CTIPQ, LA3XI, ON4UN,
0Z6PG, PAGDDT, SM7ABO, SP6AAT, SPSAVB,
TESTP, UP20V, UR2IV, VEIAOZ, VEIWA,
VE2TJ, WIFRR, WIWQC., W2GO, YU2RAZ,
ZB2BC. A point to remember when listening on
eighty is that the American stations are licensed to
transmit from 35 to 4:0Mc/s whereas the British
amateur is limited to 3-5 to 3-8Mc/s.

D. M. Clark (Bucks.), P.W. progressive superhet
with b.f.o. and S-meter, 60ft. end fed running NW/SE
says that twenty is very good at present. He heard
things like ZS, W, VE, 8R, PZ, 574 and one he
qucries—7P8AR. Mr. Clark sent in a model log for
eighty. Among those listed on s.s.b. were—DLSMA,
K1YIW, LA3ZH, OE3SBW, OF!AF, OKIBY,
0Z1BQ, PA@GHB, SL3ZV, VEIIE, VOIFX,
WIIMM/P, WIZFF, W2FZJ], YU2NFJ, 3A2MIC.

D. V. Goadby (Leics.), HA700, 140ft. tapped at
44ft. (VSIAA) or multi-band Windom aerial (sce
R.S.G.B. handbook). logged these on 80 s.s.b.

E -70 Ho Ho and a bottle of 1968 rum, wonder

DI3VI, DJ6WX, DLSCG, DUIAS (Philippine
Islands), F9DH, TI11BLU, KIYIW, KIBCK,
K2ADY/P, LA3XI, ON4XJ, OZ9FI, PAZHRP,

SL3ZZN, SM4CTF, UA2WIJ, WA4ZE, W30V,
WBIIA, WIWQC, YU2RC, 9HIR, 9J2BC.

Sad to say nobody reported hearing the famous
DX station G3JDG on topband this month. It’s no
good, T'll just have to use an aerial like the rest.

ABOVE 7Mc/s

~ David Henbry apologies for not having had much
time to listen because of end-of-term exams, and

850

then proceeds to send a list of the most gorgeous
DX including all those I didn’t hear. David lays in
wait for the DX with an HAS00 receiver and then
harpoons it as it passes with a 7ft. copper.rod at
thirty feet. He hopes Santa will bring a Joystick, but
meanwhile the 7ft. rod managed to skewer—CR61V,
DUIFH, HK4BFQ, HRI1JAP, JTIKAA (Mongolia),

KG6AQG (Guam), KGG6SA (Saipan), OA4CV,
P)2CT (Curagao), PZICI, TU2BA, TY2KG,
VPILL (British Honduras), VP2AA (Antigua),
VP2LA (St. Lucia), VP8DJ, VP8HZ (Saunders

Island in the Falkland group), VPSIE (South
Georgia), VP8IU (Argentine Is.), VP8JD (Signy
Island in the South Orkneys), YJ8BW, ZD8RH,
9X5PB, 9Y4AR. All this gang on twenty meires
s.s.b. Notice all the VP8 callsigns. I mentioned the
actvity in the VP8’s last month.

G. Richards (Isle of Wight), five-valve domestic
receiver, bent long wire (80ft.), draped his ears on
the fifteen metre band to detect this bunch on a.m.
phone- CT!IN, CTIVA, DKIPG, EA4IA, ET2F],
G3CXJ, G3UXM, IIAMS, IISRO. KIGUP,
K2UTC, K4GLY, KSPMZ, LA7KK, OE3MJW,
OH3LS, OZS5SND, SM3AT, SP@PZM, UA2KUP,
UQ2AH, VEIGD, VE3UKL. WICNX, WIRF,
W2CDY/Pl (on ss.b), W3BVP, WA4PDY,
WASGYU, YO2BV, YU2EQ, YUIOW, which is
pretty good for an ordinary domestic recerver.
Quick-—into the living room and fire-up the
gramophone.

N. Edwards (Southampton—SO1 2HNO) (Funny
callsign?), is fourteen years old (congratulations Sirt)
and is a member of the Southampton Radio Society.
His “tools of the trade’ are an 840C receiver and a
100ft. V aerial running East/West. Alone in the ten-
metre wilderness, Nicholas observed a.m. coming

from —ITISMO, K4ZYU, SM3DMM, UAIIB,
UA3JQC, UA3KHD, UA3MRH, UBS5SCDV,
UBSDUS, UBSFGC, UC2APW, UL7AWD,

UP2YNC, UV3ABA, UV3ABW, VEIAOG.
LEG PULLING

A word about sending in logs for those uninitiated
and just “dunno”. First and foremost—only genuine
logs please. Some of the lists I get, if genuine, would
qualify for the eighth wonder of the world. As an
example, a recent log of quite fantastic DX was
received from a listener who claimed that I was
right—ten metres was really humming. His receiver
(he claimed) was a one transistor (admitted he did
claim to have regeneration) followed by a three-
transistor amplifier. The bit that hurt was that the
line-up was an OC45 into three OC81’s. Just for the
record, the OC45 has an fr of 6Mc/s, so on ten
metres the set amounted to a crystal detector and an
a.f. amplifier. So please slaves—only what you hear
and not a grand puliing of *3JDG’s hoof.

CONTESTS

Examination of my little black book shows four
contests coming up soon. These are—February [lth,
First 70Mc/s contest; 17-—18th, First 1-8Mc/s con-
test (c.w.). Early March contests include—March
2nd—3rd, RTTY contest for the teleprinter en-
thusiasts; 3rd—d4th, Third 144Mc/s contest.

Deadline for logs this month is the 20th.




BARGAIN OPPORTUNITIES FROM

Amplifiers
KITS AND READY BUILT

MULLARD
STEREO
10-10
BY
TRS

Built or
in kit form

Valve amplifier o exact Mullard spec. With pre-amp
tapped o/p transformer, 3 and 152, ail controls, H.T.
and L.T. outlets, mono stereo and speaker phase
switching. Complete with escutcheon, Ezu u u
knobs,plugs,et,c.gtoendyhuiu,(p,&p,l‘zlﬁ) b
Kit for buiiding above, with instructions.

Kitgorbuiah £17.10.0

MULLARD 5-10 MONO

5 valve, 10W basic amplifier kit complete.

o £9.19.6
with passive control network and panel £11.19.6.

2 valve pre-amp kit £8.12.8.

MULLARD 3-3 MONO

3 valve 3W ampliler with controls,
ahsolutely complete kit including panel
knobs, cte. (p. & p. 7/6).

MULLARD MONO PRE-AMP

Comniplete kit with 2 valves, front panel, £6 1 2 6
controls, etc. for use with 5-10 or other . .
good power amyp. Built and tested. Es 1 u u

Carriage on either, /6.

£7.12.6

STEREQ 22 PRE-AMP

Double 2 valve integrated pre-amp (4 valves in all}
for use with TR3 MULLARD 10-10. With valves, front
panel etc. Ready built 13 gns. (P.P. 10s. 6d). 8.4.E.
brings details.

7 VALVE AM/FM RG CHASSIS

A superbly powerful high periormance inetrument for
the keenest enthusiasts. Provides tuning on iong,
medium and F.M. wavebands. Excellent sensitivity.
Permeability tuning on F.M. Large clear dial, A.V.C,,
gooc neg. feedback. Magic eye. 3W output. A.C,
200/250V. Circuit diagrams available. Aligned, tested
and ready for use. (Carr. and ins.

7/8). B.A_E. brings full details. £1 3‘1 9‘6

SINCLAIR Z.12 SYSTEM

#.12 Amplifier, ready built and tested. ldeal for
hatiery operation, for guitars, hi-fi, etc. etc. 89/6
As advertised.

STEREO 25 PRE-AMP/CONTROL UNIT

Input selector. tone and volume controls.

Ready built with elegant front panel as £9 1 9 6

advertieed.
99/6

PZ.4 Heavy duty stabilised mains power unit
ALL SINCLALIR ITEMS A8 ADVERTISED

PEAK SOUND SA 8-8

14 Transistor Kit bnilds into superb hi-fi amp. 8W per
channel (16 W mono) with integrated pre-amp to take
high quality ceramic p.i. Unusually easy to nulid by
following the instruetions (1/6d. purchased separately
and refunded when kit is bought). This inakes one of
{he best and most economical stereo transistor amps.
we have ever offered. All purchases backed by T.R.8.
service failities. When built and fitted in its special
cahinet, the SA 88 equals the beat in modern styling.
AMPLIFIER POWER PACK,

aMpLIFIEE £ 10.0 RoF o 55£2.10.0

MODE SLIMLINE
WOODRgABINET £2‘ 1 00 (/P 5/

COMPLETE ASSEMBLY £14.10.0 post iree if ordered
at satac time

NEW DEM FACILITIES

now in operation al our shop at 70 Brigstock Road
where you can hear instant combinations of equipment
which we advertise and sell and which helps you to
compare and decide.

GARRARD UNITS & PLINTHS

GUARANTEED BRAND NEW

ORDERS FOR THESE
SUPERB UNITS SUPPLIED
STRICTLY IN ROTATION.
LM 3000 Record Player with

9T.A. 8tereo Cartridge.

AT.60 Mk II De-luxe Auto-
changer, die-cast turntable.

Less cartridge

SP.25 De-luxe single record
player, die-cast turutable. Less
cartridge

Packing and carriage on any one of
above 7/6 extra.

Garrard Plinth. Ideal mounting
for the Garrard Units offered
here. Wl readily suit any hi-fi
set-up. In fine Teak. Complete
with useful soft plastic dust

cover. Packing and carriage 5/-

Garrard clear-view rigid Perspex
cover (carriage 3/6) ....

SUPERB VALUE

751-

5718

@

SPECIAL OFFER
OF CARTRIDGES

to all who purchase one of
the Garrard Umts and/or
plinths offered bere.
MONO

Acos GP 91-1
Goldring DX2M .
STEREOQ
Sonotone 8TA/HC with
Jdiamond styius ...4n8
DECCA DERAM at

greatly reduced price

With diamond stylus.

List price 94/6. 79/6

Our price

.19/6
...24/8

6 VALVE AM/FM TUNER

Med and V.H.F. i90m-550m., 85 Mc/s.
103 Mc/s. 6 valves and metal rectifier.
Self-contained power unit A.C Magic-
eye, 3 push-button controla. Diode and
high output Bockels. llluminated 2-
colour Perspex dial Itiin x 4in.
Recommended for use with the T.R.8.
Mullard 3-8 or “5-10" Amplifiers
featured here.

Bargain Price. Complete kit ol parts,
inc. Power Pack as illusirated. 11 Gns.
Carr. 7/6. Ditto less Power pack 10 Gns.
Carr.7/6. Circuit and Const. details, 4/8.
Free with kit.

TRS DECODER

Kit  based on Mullard
design. 6 Transistors. Bea-
con indlcator. All coils pre-
checked and allgned.

Carr. i
(2,'6)" & Packing 5 Gns.

MICROMATIC AT
NEW PRICES

The world’s smallest radio
now includes magnetic ear-
piece and cost8 less.

Kit formerly  Built formerly

“i"49/6 12 69/6
SINCLAIR MICRO FM

7 ‘Transistor pocket gize
combined FM Tuner/Revr.
With earpiece and

tel ial.
elescopic x:\e,rtm £5196

TRS TAPE AND WALLET OFFER

57 reel. 900°
with wallet

TAPE
REELS 57, 2/-; 37,

77, 8[81 5887, (-
/3. with wallet

With each reel of this tape by an
internatjonally famous manu-
facturer we give you a beautifully
made wallet strongly made in
simulated leather with space for a
reel of tape each side. This is
professional quality full frequency
tape with metallised leader/stop
foils. These library wallets solve
once and for all the problems of
storing tapes efficiently and tidily.

12/6 3ieetisne 17/6
22/6

with wallet
7" reel, 1800"

TRS ACOUSTIC
ENCLOSURE

Teak finished, "21” high x
15”7 wide x 77 cut to take
tweeter and 8” or 10” speaker
to order. Acoustically pro-
portioned for finest possible
audio quality. Supplied ready
to take units.

SUPERB VALUE AT ONLY

£4.15.6

Please add T7[6 as part of cost
of packing and carriage.

15 OHM SPEAKER
units

FR.8 Dual concentric, 15
watts loading £5.15.0

8” Goodman's Twin Axiette,
15 watts loading £6.16.0

10" Goodman’s Axiom
10 watt £7.5.0
8” Fane with 16,000 line
ceramic magnet aud foam-
surround cone suspension
£5.19.6
SINCLAIR Q.14 complete
speaker 93” square. Fantastic-
ally good in stereo.
£6.19.6

Each
E.M.L 131" x 8” elliptical 3ohm
heavy duty 10 watt unit special
price 55/-.

VOLUME CONTROLS. LOG and
LINEAR. We carry very large
stocks in the widest possible range
of values, single and gangel. 5K-
2M (. 3ln. spindles. Morganite
Midget Type 1iin. diam. Guar. 1
year. LOG or LiN ratios less Bw.,
3/8. D.P. Bw. 5/-. Twin Btereo less
8w. 7/8. D.I’. 8w. 8/ (100K to
2 Meg. only).

STEREO BALANCE CONTROLS.
Log/Anti-Log BK Q. 4, 1, 2 Meg.
9/- each. VYNAIR speaker
{abrie, 12 x 12in. 2/-; 12 x 13in.3/-;
19 x 24in. 4/-, etc. BONDACOUST
Speaker Cabinet Acoustic Wadding.
approx. lin. thick, 18in. widp, any
length cut, 2{3 ft. 8/- yd.
VEROBOARD—AII standard sizes
including 2%in. x 5in. 3/8; 2iln. x
33in. 3/-; 33 x 5in. 5/2; 31 x 3}in.
8/8; 2% < 17in. 12/6. All accessories
and tools in stock.
RESISTORS—Modern ralings, full
range 10 ohros to 10 megohms, 10%

4-4 w. 4d. ea. 5% Hi-8tab.. 5%
3} w. 5d.; 5% ¢ w. 8d. ea. (helow
100 ohms and over | meg. 9d. ca.).
19 Hi-Btah, } w. 1/8d. ea. (helow
100 ohins 2/- ea.}.

WIREWOUND RESISTORS. bw.
1/6;10 w.1/9;15 w.1/3. CONDEN-
SERS Silver Mica. All values 2 pF
to 1,000 pF, 6d. ea. Dilto ceramics
9d. Tub. 450 v. T.C.C.. etc. .001 mfd.
to 0.1 mi1/350 v. 10d. .02 mi. to
0.1 mid. 500 v. 1/-. .25 T.C.C. 1/9.
5 T.C.C. 2/-.

CLOSE TOL. S/MICAS. 10% 5pF-
500pF 9d. 600-5.000 PF 1/-. 1%
2 pl*-100 pF 11d.: 100-200pF, 1/2;
270 KOOpF, 1/4: 800-5,000pF, 2/-.
ALUM. CHASSIS. 18 g. Plain un-
drilled, folded 4 sides, 2in. deep. i x
4in. 4/6; B x 8in. 5/9; 10 x 7in. 6/9;
1
ALWAYS IN STOCK AT KEENEST
PRICES. Transistors. Coils. Switches
Valves,
latest T.R.S
Please send S. A E. with Inquiries.

2 x Bin. 7/6; 12 x 8in,, 8/- etc.

Speakers, Materials. See

lists.

NEW IMPROVED “'CIR-KIT”

using 0.1 in. punched matrix board and

new improved ‘‘Cir-Kit™ instant circuit

material. (8ee Hi I'i News. Nov.)

5%t. spool of “Cir-Kit” } " or!/,;"wide 2/~

Matrix Board & x 33" 4f
331" x 217 2/9
33" x 2% 19

START WITH SIXPENCE

Bending it to TRS brings latest list by
return. Packed with bargaineand hard to
find items to save you money and
trouble.

TRS TRANSFORMERS

and thokes of all types available singly or
in prototype short runs at very compelilive
prices. Enquiries invited. S.A.E. with
privale enquiries please.

WHEN
ORDERING

Cash with order please.
Unless atated otherwise
add p/p as follows—!lb.,
1/-; 1 Ib., 1/9; 2 bs., 3/8:
6 Ibs., 5/-; 10 iba., 8/6;
14 ibs., 8/-; Over, 10/6.
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RS RADIO

BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Tel.: 01-684 2188. Hours 9 a.m.—8 p.m.
A few doors from Thornton Heath Stn. (S.R. Victoria section)

COMPONENT
SPECIALISTS

Established 1946

1 p.m. Wednesdays
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TEGHNIGAL
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 not fiil in the coupon below and find out how ?

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

Institution of Electronics & Radio Engineers
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.

Examination Students coached until successful

N EW SELF-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.

r—_——————————————_———-'
j INTERNATIONAL CORRESPONDENCE SCHOOLS
: Dept. 171, Intertext House, Parkgate Road, London, S.W.11 :
i Please send me the ICS prospectus—free and without obligation. I
| (state Subject oF Exam.) .. |
| I
I 1
I ONAME. |
I Aooress oo |
I I
l ........................ ¢ e 3/68 I

INTERRATIONAL CORRESPONDENCE SCHOOLS
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CONCORD
RECORDING

3 in. Std. 3/1
3in. L.P. a/11
3%in. T.P. 12/6
5 in. Std. 10/-
5in. L.P. 12/6

TAPES

5in. D.P. 15/-
53 in. L.P. 15/-
532 in. D.P. 19/6
7in. L.P. 18/-
7 in. D.P. 22/6

These tapes are top quality and not cheap sub-standard.
Post 1/6 per tape. Post free on 4 tapes or more.

TRANSISTORS at bargain prices!

0c22 9/6 | OC77 4/6 | AC127 3/6 | BCY34 5/9
0C23 10/- | OC78 4/- { AC128 3/6 | BCY38 5/9
0C2s 9/~ | OC78D 4/- | AD140 10/6 | BFYS0 5/9
0C26 9/6 | OC81 3/6 | AF114 5/3 | BFY51 4/6
0C28 10/-| OC81D 3/6 | AF115 5/— | BFY52 5/9
0C30 10/-| 0OC82 3/6 | AF116 5/- | BYZ12 5/3
0C35 12/6 | OC82D 3/6 | AF117 4/6 | BYZ13  6/9
0C36 12/6 | OC84 5/6 | AF118 4/- | BYZ16 10/
0C38 12/6 | OC123 5/- | AF119 4/- [ GET103 4/6
0Ca4 3/6 | OC169 4/6 | AF125 4/6 | GET113 4/6
0Cas 3/6 | OC170 4/6 | AF127 4/6 | GET116 7/6
0C46 4/- | OC171  4/6 | AFZ12 6/6 | GET887 5/-
0C70 3/6 | OC172 4/6 | BCY10 5/3 | GET889 6/-
OoCc71 3/6 | 0OC200 7/6 | BC107 8/3 | GET890 6/-
0C72 3/6 | OA81 2/6 | BCY12 5/3 | GET897 5/-
0C75 3/6 | AC107 6/6 | BCY33 5/- I GET898 5/-
OC76 4/- | AC126 3/6
C.W.0., P. and P. 9d. per order
Send 3d. Stamp for complete transistor list

Moordown Radio Lid. §,% (g

941 WIMBORNE ROAD, BOURNEMOUTH
Tel. 59866

MARTIN

IS HIGH FIDELITY
plus

ADD-ON-ABILITY

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
tuner and facilities to take the most
sensitive low output pickups ever
made ? With Martin Audiokits
it's easy, for with these superbly
engineered all-transistor prefabri-
cated units, success is built in from

THRILLING POWER
DEPENDABILITY ]

the start and you b\{néd?y&ucr)’c\)‘vgc
GENUINE ECONOMY 35viNe <cheme 00,

Details from:— @ Trade enquiries invited.

MARTIN ELECTRONICS LTD., 155 High St., Brentford,
Middlesex. ISLeworth 1161

[ e e e e

To MARTIN ELECTRONICS, 155, High Street, Brentford, Middlesex.
| have not had your leaflets before. Please send them on

AMPLIFIERS [J FMTUNER [J RECORDAKITS ]

(Tick as required)
NAME
ADDRESS

[y e ——— |

PW.3

O O S S S O e

[~ == e oo -
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AUDIO OSCILLATOR

PART 2:

HE power supply is provided by two 6V
Tbatteries arranged in series. Since the equip-

ment was designed for 9V operation a potentio-
meter VRS is inserted in series with the supply and
can therefore be used to set the supply voltage. It
has the disadvantage that VRS is in series with the
intrinsic impedance of the power supply with the
result that a path exists for unwanted signals to flow
between the oscillator and the frequency meter.
Normally, with both units working, if S3 is switched
to EXT with no input, the meter should not read if
S4 is turned to Monitor (Set) Freq. Due to the high
impedance however sufficient oscillator voltage is
passed to the frequency meter via the power supply
to make the meter respond to the internal oscillator
irrespective of the position of S3. Decoupling both
sections by high value electrolytics Cl11 C22 cures
this effect, and the use of a two pole switch for S3
is desirable.

CONSTRUCTION

With solid state equipment the use of some form
of circuit board is almost mandatory. Consequently
a means was sought which would be reasonably
inexpensive and easy to fabricate, and capable of
easy modification, if this became necessary. Such a
means is provided by turret tags which are inserted

& FREQUENCY IMETER

H.T.KITCHEN

into holes drilled in a suitable piece of bakelite or
paxolin and then riveted over.

The boards on which the oscillator and frequency
meter are constructed are of +gin. paxolin and
measure 8 x 3in. Figures 7 and 8 show the wired
and assembled circuit boards. The thermistor which
is comparatively fragile, should be fitted with care.
In the prototype, it was held on the circuit board
(with a piece of felt between them) by means of an
elastic band passing through two small holes drilled
in the paxolin in either side of the transistor and then
tied together on the reverse side of the board. All
interconnecting wiring on each panel is carried out
on its reverse side,

PRELIMINARY TESTING

Upon completing the circuit boards, it is advisable
to establish if they are functioning correctly before
wiring them together on the front panel, as mistakes
or faulty components can be located and rectified
more easily at this stage. Flying leads should be
soldered to the respective tags of VR1 a, b and the
other ends soldered to the appropriate points on the
tag board. Any pair of capacitors out of C1—C4 and
C5—C8 should be wired into circuit and leads should
be soldered to connect VR2 and VR3 to their
respective points on the circuit board and after a

ziz——1 final check to ensure that every-
: thing is correctly connected. The
power supplies can be applied with
VRE set to maximum resistance.
This acts in the manner of a safety
device by limiting the maximum
current the circuit can draw in the
event of a fault being present. An
oscilloscope or high resistance
headphones connected between
C13 and chassis (+ve side of the
supply) will indicate the presence
or absence of oscillations. VR2

S S )

should vary the output between
zero and maximum, determined by
the setting of VR3, which affects

v Chassis
—9V To To VR3
from S3b S3a  To VR2 To s1b To sta ,__T_T T

ANy

the amplitude and waveform of
the output signal. The maximum
output is in the region of [,500mV
(1-5V) and when the signal is
reduced to 1.000mV it should be
free from all apparent distortion.
This concludes the preliminary
tests on the oscillator panel.

The frequency meter is checked
by soldering into the circuit the

s : ® : differentiating capacitor (CI18—

T o T 3 ) g . C21) corresponding to the fre-

: : - quency range of the oscillator
T‘{,‘F’a'fga'* ¥ 1o vRib V1o vR1a,vR1b tros2 panel. C14 should be connected to

Fig. 7: Wiring details of the oscillator panel.

the junction of C9 and R9 and one
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Above: Back view of the unit shown with the frequency meter
board of Fig. 8 wired and in position.

Right: Back view of the unit showing the oscillator board of
Fig. 7 wired and in position.

of the pre-set potentiometers VR4 to VR7 should be
temporarily connected into circuit. The oscillator
frequency is next determined by comparing it to the
50c¢/s a.c. mains supply by means of Lissajous figures
and the pre-set pot is adjusted to make the meter
read this frequency. The scale linearity can be
checked by adjusting the oscillator frequency and
seeing if the meter readings correspond. Any devia-
tion can be corrected by altering R34 though this
should not normally prove necessary. Although leads
terminated in crocodile clips such as used by the
author are very convenient it is probably safer to
solder all flying leads into circuit.

Once it has been established that both units are
functioning correctly they can be bolted on to the
front panel and the remainder of the wiring
completed.

COMPONENTS

The working voltages of all capacitors with the
exception of C14, need not exceed
3P4 _

have to be made as high in capacity as possible, in
order to minimise low frequency losses. Again, the
working voltage must be adequate.

Although a two gang 10k{) wirewound potentia-
meter was used as the fine frequency control in the
experimental stages of the prototype, it was found
to suffer from two major disadvantages which made
it desirable to replace it with the component speci-
fied. A wirewound potentiometer can be regarded
as being composed of a large number of individual
resistors in series, with its wiper corresponding to the
wiper of a multi-way rotary switch. Whilst this may
not prove to be a disadvantage in some applications
it has the disadvantage, in the present application,
of causing the frequency to alter in small increments
instead of smoothly, making the selection of a
precise frequency often ditficult if not altogether
impossible.

The second disadvantage is that being wirewound
it possesses a certain amount of self-inductance

15V and in fact one capacitor will
have to be limited to 6V working,
if it is to be incorporated on the
circuit board. This is C9 (500uF)
which is on the bulky side even at
6V. Cl4 which may be connected
to varying voltages of differing
polarities should preferably be a
reversible electrolytic with a work-
ing voltage at least equal to, and
preferably higher than, the highest
voltage it is likely to encounter.

Unfortunately paper capacitors of
equivalent capacity are almost
always on the large side and it

may prove casier to use two 16uF

electrolytics back to back in place
of C14.

It may prove desirable to in-
clude a scries isolating capacitor
between the output socket and S4
if the oscillator is to be fed into a
point of high d.c. potential, as for
example, the anode of a valve.
Without such a capacitor, the
attenuator resistors could suffer

{c22|

LB ik

TCH
ing nut

e

damage. Due to the low charac-

teristic impedance of the attenua-
tor, such a capacitor would

854

Fig. 8: Wiring details of the frequency meter panel



BENTLEY ACOUSTIC CORPORATION LTD.

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

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

0A2 5/- GCW4 12/- 12AV6  5/9 I50B2 14/6 DY8s 59 EL32 3/- rel 2/8 10/- BCl08 3/9 QA9 119
OB2 8/- D3 718 12AX7  4/6 150C2  5/- DY87  5/9 EL33 12/ PABCS0 7/6 18/6 BO109 4/8 0Al182 2/
074 4/3 GDh 3/- 12AY7  9/9 161 15/- E8OF  24/- EL34 9/6 PC86 9/9 10/- BC113 5/~ 0A200 1)
1A3 218 8E5 9/8 12BA6  b/- 1858T 34/11 E83F 24/~ EL35 10/ PC88 8/6 8/- BCII5  8/- 0A202  2/-

1A4 12/8 6F1 8/6 12BES  5/3 301 20/- E88CC 12/- EL36 849 PCYs 6/9
145 5/- 6reG 4/- 12BH7  8/- 302 18/6 E180F 17/8 EL37 16/6 PC97 5/8
1A7GT 7/8 6112 3/3 12E1  19/8 303 15/- EA50  1/8 EL41 8/- PC900 /-
1C1 4/9 6F13 3/6 12J5GT 2/8 305 16/8 EA78 13/- EL42  7/8 PCC84  6/-
1C2 718 6F14  15/- 1257GT 6/8 306 13/- EABC30 5/9 EL81 8/- PCcas  6/9
1C3 8/6 6F15  10/9 12K5 8/- 807 /9 EACO1 3/3 EL83 8/9 PCC88 10/8
1c5 4/9 8F17  12/6 12K7CGT 3/8 956, 2/- EAF42 7/8 ELS84 4/8 PCcs9 114-
1C6 10/6 6118 8/6 12K8CT 7/9 1821 10/8 EB34 7/8 EL85 78 PCCI8y 8/3
1D5 8/- 6F23  11/6 12Q7GT 3/6 5763 10/~ EB41L  4/9 ELS86 8/- PCF80  7/-

5/8 BCI1Is  5/- | OA210 9/8
5/8 BCLI8  4/8 0A211 13/8
718 BDII9 8/- | 0AZ20012/-
7/9 BFYB0 5/~ | OAZ20110/8
40/9 | BLY5l 4/8 | 0AZ202 9/-
20/1 | BFYB2 /- | 042203 9/8
29/1 | BFLi5 2/6 | OQAZ201 9/-
26/- | BFI154 5/- | QAZ205 9/-
5/- BELSY 5/~ | OAZ206 9/-

1D6 9/8 6F24 10/- 128A7GT 7475 2/6 EBY1 213 EL91 2/8 PCrg2  8/- 5{- B¥I163 4f- 207
II:DI 8/- HF26 16/- 8/9 Al834 20/- EBC3 2076 EL95 5/~ PCF84 8/- 4/9 BEF167 2/6 gﬁ%j%l%}
1FDY 3/3 61°28 1078 128C7 4f- ACO44 14/- EBC33 6/- ELL30 13- PCrsg  8/- U3 BF173 2/6 QAZ213 7f-
166 6/- | 6F32  3/- | 128H7 3j- | AC2PEN EBC4l 7/3 | EM7L 14/- | PCF801 8/8 3/3 | BFI80 13/- | OQAZ22413)-
1H5GT 7/- BU6G 2/8 12877 5/- 19/8 EBC81 6/3 EM80 5/9 PCK802 $/8 11/6 BFi184 2f- OCly 25/
1L4 2/8 SH6GT 1/6 128K7 3/- AC2PEN/ EBC90 3/9 EM81 6/9 PCKF805 9/8 6/3 BK185 8f- o2 5,-
1ILD5 5/~ | 655G 3/9 | 128Q7GTS/- DD 18/6 | EBCOI 5/- | EM84 6/~ | PCFEO51L/6 23/- | BY100 3/6 | ocus 7/
ILN5 4/ | 6J5GT 4/6 | 128R7 5/- | ACGPEN4/9 | EBFS0 5/9 | EM85 11/- | PCHB0812/6 BYI0L 11/6 | oo 14/
INSGT 7/9 6J6 3/- 12Y4 2f- AC/PEN (5) EBF83 7/- EM87 6/68 PCL81  8/- UF80 8/9 Pransistors BY105 10/6 0C25 /.
1P1 8- 8J7G 4/9 13D1 5/- 18/6 EBF8Y 5/9 EY51 68 PCL82 6/9 U85 718 and diodes BY114 8/- oC6 5/’
1P10 4/9 6J7GT 8/6 13D3 9/~ AC/PEN (7) EBLZ1 10/3 EY8l1 - PCL83 10/3 UF86 94- 2G2256 16/6 BY234 4/- QCu8 5,:
1ril 5/8 | 6K6GT 5/~ | 13H7  9/8 19/6 | ECs% 4/3 | E¥83 §/- | PCLSY 8/3 | UFBY 56 | 2N403 6/~ | BY236 4/- | ocma 10/
IRs  4/9 | 6K7G_ 1/3 | 1487 19/6 | AC/THIIO0)- | ECp3 12/6 | EY84 9/6 | PCL85 §/3 | UL4l /- | 2N2207 4/6 | BY238 4/- | ocs0 o/
184 4/ | 6K7GT 4/6 | 18 12/6 | AC/TP 19/8 | KC5+ 6/- | E¥86 6/~ | POLSE 8/3 | UL 96 | AA20 3/~ | BYZI 5 | OCss 101
185 3/3 6K8G 3{- 19 10/68 AC/VP112/- EC70 4/9 EY87 8/~ PCL8R 15/- UL84 6/- AAI29  3- BYZI3 5/- oU36 218
1T2  84/11 | 6K8GT 7/8 | 19405 §/- | AC/VI211)- | EC86 11/6 | E¥88 7/8 | PEN45 7/- | UMSO 5/- | AAZL3 3/6 | CGI2E 4/-

Ims Tgie | oKas a4l | D1 Ly | ATPE 23 | LGB 10/6 | EYOL B/ | PEN&SDD | URIC 66 | ACLT /6 | CGouH 4l OCasRRILIG
106 B/ | BLLL 00 | 0D 2005 | AZL 8L | EGM4f | EZis i3 19/6 | UUs 7~ | aClls 5)- | Gp3 e | 9C4l 10k
U5 53 | 6L18 78 | 2012 11/¢ | AZ3L 7/9 | ECo2 6/6 | E440 G/- | PEN46 4/- | yUS 18/6 | ACLI4 8/- | Gp: e | OC2 619
2D13C  7f- 6L19 18/~ | <0L1 15/6 | AZ41 6/8 | ECC31 15/6 | EZ41  6/6 PEN383 9/6 | UYIN 10/3 ACL26  2/- GDS 5/8 0C43 12/
2D21  5/6 | 6LD20 8/6 | 20PI 17/6 | B36  4/9 | ECC32 4/6 | EZB0  3/9 | PEN38% Uval 8- | ACI2T 2/- | Gbs 58 | OCH 2/
2X2  3j- | 6N7GT 7/- | 20P3 17 | BL63 10/8 | ECC33 20/1 | EZ81 473 11/6 | UYil 6/8 | AC128 /- | GDS 4. | QC4PMS8/3
3A4  3/6 | 6P1 12/ | 20P4 17/6 | CK506 6/6 | ECC34 29/6 | EZ90 3/6 | PEN4s3DD | UY85 5/8 | ACI54 5/- | GD9 4/ | Q€48 1/9
3A5 8/- | 6P26 12/- | 2005 17/- | CL4 19/8 | ECC35 4/9 | FW4/5008/8 19/6 | UL0 9/- | AC155 /6 | GDlo af- | QC45M 8/-
387 5/~ | 6Pu6  12/- | 25A6G /6 | CL33 19/8 | ECC40 9/6 | FW4/8008/8 | pENA419/8 | UI2/14 7/6 | ACI56 4/~ | @Dl 4j- | Q¢ /-
3D6  3/9 | 628 25/- | 5L6G 4/9 | (V6  2/6 | ECC8L 4)- | GZ30 7/8 | PEN/DD Ul 15/- | ACI57 5/ | GD12 4/ | 9C66  22/8
304 58 | 6Q7G_ 5/- | 25y5  6/- | OV63 10/8 | ECCs2 4/6 | GZ32  9)- | 4ove 17/6 | U175/~ | ACIGs 5/~ | GDis 100 | 9C86 25/
SQUGT /8 | GQTGT 8/8 | 20Y5G 86 | Cv27l 12/8 | ECOSS 4/¢ | GZ33 12/6 | PrLzooldf6 | UlBi20 8/6 | ACIES 5~ | GDI B/ ocie 213
384 4/9 | 617G 5/8 | 2524G 8/8 | CV428 19/- | ECO84 /- | GZ34 10j- | pL3s  9)- | UI9 40/~ | ACI67 12/- | GDIs ocil g/

3V4 5/8 | GSATGT 7/- | 2575 7l- | Yl  16/4 | ECC8 5/- | GZ37 14/8 | PL36 9/9 | U2 5/9 ACI68  7/8 UET102 419
iDL 319 | 68C7  6/6 | 25766 8/6 | CYIC 6/6 | ECOS8 /- | 1130 5/- | Plas 195 Uss  12/8 | ACley 6/8 | GEII0s 4f- | QTR 18-

5R4GY 8/9 68G7 719 | 30CL 7/- | CY31 8/6 | ECCIR9 9/- | HABC809/3 | PL8l 7/6 | U26 11/- ACLT6 11/- GET10518/- . 8-
5U4G 4jp | 88NT - B/- | s0Cls 12/- | DI 13 | EOCR0A12/6 | 112 706 | PLsia /6 | USI 63 | AGl7 5/6 | GETILM ocTs 2
5V4G  8/- | 6377  5/- | 30017 13/- | DI5  15/6 | KOC80719/9 | HL13C 4/- | PLs2 5/9 | U33 13/6 | Acyi7 3/4 15/6 | 0C6  3/-
SY3GT 5/- { 68K7 4/8 | 30C18 9/6 | D63  5/- | ECF80 7/- | HL23DD5/- | PLs3 6/- | U35 18/6 | ACY18 5/3 | GETL3 4/- | 9C77 3/

523 7/8 | 68Q7GT ¢/- | 3015 11/8 | D77 2/3 | ECF82 6/6 | HL4l  3/9 | PLsi 6/3 | U3 34/11 | ACY19 63 | GETi13 4/ | 9C78  38/-

524G 2/6 | 6887 2/- | 30FLI 15/- | DAC32 7/- | ECF86 8/6 | HL4IDD PL500 13/8 | Ui  15/6 GET11517/- | 9C78D 3/-
6/30L2 12/6 | 68T7 12/6 | 30FL12 15/- | DAFO1 3/3 | ECI80424/- 19/8 | PL504 15/- | U505 GETILS 7/ | OCT) B
GETLIS 46 | Q08 2/

6A8G  7/6 | BU4GT 9/6 | 30FLl14 12/6 | DAF96 /- | ECI'R0512/8 | }L42DD8/- | PM8s 9/3 | U52 4/9

6ACT  8/- | SUBG 5/ | 30L1 8/- | DOC90 8/- | ECH3 23/3 | HN30Y 26/8 | px4 14/- | U6 4/6 GET119 4/¢ | OC8ID 2/-

6AG5 2/8 | fUiG 7/~ | soL15 14/- | DD4  10/6 | ECH21 9/6 | HVR2 8/9 | py3r /8 | U8 318 GETs73 8/g | OC8IM 5/-
6AG7 5/9 | 6V6G  8/8 | 30LI17 13/- | DD4l 12/8 | ECH33 22/8 | HVR2A 8/8 | pyi2 115- Uo7 17/8 GET547 8/6 | OC81%2 5/8
6AJ5 86 | X%  3/8 | 5ors 11/6 | DDT4 /6 | ECH35 6/- | IW3  5/8 | Py3s 11/- | UI9l 12/- GET8T210/- | Perpair

6AKS 4/9 | OX3GT 58/8 | 30PiMR DF33 7/ | ECL42 8/9 | 1W1/3505/6 | pysp o/ | U251 12/8 GET873 4/- | 9oB2 2/8
6AK6 6/~ | 6Yia 12/6 13/- | DF66 15/- | ECH8! 5/- | IW4/500 8/- | pysi 5/- | U281 89 ocs2Db  2/6
6AKS8 59 TAT 12/8 | 301712 11/- | DF72 80/~ | ECHI83 7/- }\Bc:;z 20/5 | rys2 5/~ | Uus2  12/3 oc83  2f-
6ALs /3 | 7B 10/9 | 30rle 11)- | DF91 2/ | ECHLB4 6/8 F35 12/8 | Pys3 5/6 | Usol 12/8 0C84  3/-
6AM: 16/8 iB7 7/- | 301l 15/- | DF%  6/- | ECL80 8/6 KLaﬁ 11/6 | pysg 7/3 | U329 12/8 oci23  4/8
6AM5 26 | 7CB 40/- | 30PL1% 15/- | DF97 10/~ | ECL82 6/8 | KLL32 21/7 | pPysoo 6/- | U403  6/6 0C139 12/-
GAM6  3/3 | 7CB 8/- | 30PLl14 15/- | D30 15/8 | ECL&3 9/- | KT2 5/~ | pPysol @/- | U404 7/6 0CI40 19/-
GAQ5  4/9 | 7TH7 5/- | 30PL16 15/- | DH63 5/- | RCL84 12/- | KT8 15/- | Pz30o 9/8 | Us0l 18/- 0C169  3/9
6AR6 20/- | TR7 12/8 | 4545 15/- | DH7H 3/6 EOLS5 11/- | KT82 4/9 | Qr21 5/~ | U4020 /- 0C170  2/6
6AT6  3/9 | TV7 5/- | 35L6GT 6/3 | DN77 ECL86 7/9 | KT36 29/1 | QQVO3/10 VMP4G 17/- ocl171  3/4
6AU6  5/6 | 7Y4 8/6 | 35W4 4/6 | DS 10/9 ECLL800 KTi1 19/6 30/- | VP4  14/6 oCI72  4f-
6AV6  6/- | 9BW6 9/8 | 3573 10/- | DHi0l 25/ 23/9 | KT44 5/9 | Q875/20 VPiA 1476 0200 5/-
638G 2/8 | 9D2 3/- | 36Z4GT 4/6 | DH107 EF22  ¢/6 | KT6l 12/- 10/8 | VPSR 1i/- 36 10/- | 0C201 23/-
6BAS  4/8 D7 e 35Z5GT 5/8 16/11 EF36 3/- KT63 _ 4/- Q8150/15 viise  7j- GE\-I.')II'I/- 0Cc202  5/8
6BEG 4/3 | locl 9/~ | 42 5/- | DK32 7/8 | EF37A 7/- | KTi6 18/8 9/6 | VI23 2/8 GEX35/1 0C208  5/8
6BG6G 20/5 | 10C2 12/~ | 43 10/- 3 EF39 5/~ | KT74 12/8 | R0 15/- | vrar  5/- 15/- | 0OC2n4 10/8
6BI6  6/86 | 1001 7/- | 50A5 2110 EF40 8/9 | KT76 7/6 | RIl  18/6 | VR0 21/- GEX64 11/6 | 0C205 7/8

EF4l  8/- | KT88 27/)8 | RI2 6/8 | VRIOb 5/-

50C5 5/9 EF42  3/6 | KTW6l 5/9 | Ri6 34/11 | VRI50 5/-
6BQ7A 7/- | 10F9  9/- | 50CD6G40/B EF50  2/6 | KIW6212/8 | RIT  17/6 | VT6LA 7/-
6BR7T  9/- | 10Fis 9/- | 50L6GT 6/- EI'54  6/- | KTW63 5/- | RI® - 9/6 | VIs01 8/-
5 EF80 4/9 | KTz4l 6/~ | RI9 8/9 | VUILlL 6/-
6BS7 16/6 | 10LD1110/- | 58KU 14/8 | DL75 30/- | EFX3 8/9 | LI'2 9/6 | RK34 7/6 | vUI20

6BTJ6 7= 02 11/8 50B56 6/3

GEX60 15/- | 0C206 10/8
68Q5  4/6 | 10F1  15/- T3

Ml 2/10 OCP71 27/8
M3 2/10 ORPI2 15/-
OAD 1/9 | T82  12/8
0A9  2/6 | T3  15/-

2
(S

6BW6  7/- 10P13 14/8 | 72 6/6 | DL92 4/8 | EF8s 4/8 | MHD4 7/6 | 8180 25/- | VUIL: >0A12/- 0AL0  6/6 V10/I5A

6BW: 5/ | 10P14 15/6 | 77 5/- | DL94 58 | EFS6  6/3 | MHLD& 8P13C 12/8 | VU133 7- 0A47T  2/- 12/-
6BX6  4/9 1246 5(- | 18 4/9 | DLY6  6/- | EF89  4/9 12/8 | sP42  12/6 | W42 11/- QATe 3f- | XA102 19/8
6C4 2/3 | 12406 8/- | 80 5/3 | DILB10 10/8 | EF9l  3/3 | MSP4 12/6 | 8ISl 2/~ | WalM 24/ 0A73 3/~ | XAIO3 15(-
6C5GT 6/~ | 12ADS  9/- | 85A2  8/6 | DM7I0 6/~ | ErFoz 26 | MUI2/144/- | TDD4 7/6 | W63 10/6 0A79  1/9 | MAT1007/9
6C6 3/9 | I24U6 76 | 90AG 67/8 | DM7L  9/6 | EF97  8/- | MX40 12/6 | TU4B 10/- | W76 3/6 OA8L 1/9 | MATIO18/8
6C9  10/9 | 12AT4  4/6 | YOAV 87/6 | DW4/350 LEI98 9/~ | N37  23/3 { TH233 /9 | Wi7 2/ 0A8 1/8 | MATI207/9
6CDOG 19/6 | I12AT7  4/- | 90C:  34/- 8/6 | EF183 6/3 | N78  88/4 | TP22  5/- | WSIM /- OAB6  4/- | MATI21 8/8
6CL7  9/8 | 12AU6 4/9 | 90CV 33/6 | DW4/5 0C | EFisi 8/3 | N108 26/7 | TP25  5/- | Wi0l 26/2 0A90  2/8 | P346A 2/-
6CH6 B/ | 12AU7 4/6 | 90CL  16/- 8jo | Eltwe 7/¢ | N339 25/~ | TP2620 7/6 | W107 10/6 0AS1  1f9 | ZLE12V7 /8

MATCHED TRANSISTOR SETS 1—0C44 and 2—0C45 8/6; 1-0C81D and 2-0C8! 7/6; 1 OC82D and 2-0C82 8/6; 8et of three~0C83 (GET118/119) 8/8: | —~GETE74P sleeved yellow,1—
GETH7BP sleeved white (1at LF.) 1 —CETS mleeved blue (2nd 1.F.) 8/8; LP15 package (ACL13, AC154, ACI57, AA120) 12/8: Postage 6d. per set.
S.T.C. 1 watt Zener diodes. 2-4v:2:7v:3:0v: 3:6v:4-3v: 13v: 16v: 187 30v. Al 3/64. each.

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

ELECTROLYTICS. Can types: 8 X 8mfd/500v6/9;8 X 16mfd/500v 7/3 ; 16mfd/500v 5/6; 16 X 16mfd/500v8/-;16 X 32m{d/450v9/-; 32mid/500v 7/-; 32 X 32mid/450v 4/9; 50 X 50mfd|
21(15/6; 60 X 250mid/275v 9/9; 60 X 250mid/350v 16/6; 60 x 250 X 10mfd/275v 13/-; 64 X 100mid/450v 18/9; 64 > 120mfd[350v 8/6; 100 X 200mfd/275v 8{-; 100 X 200mfd/350v 17/9;
100 X 200 X 60mfd/300v 17/9; 100 X 300 X 100 X 16mfd/275v 22/-; 100 X 400mid/275v 12/9; 100 X 400 X 16mid/275v 20/9; 150 X 200mfd/350v 20/9; 200mfd/350v 10/9; 200 X 200 X
100mfd/350v 24/9; 1000mfd/50v 9/-; 2000mid/50v 11/9 ; 5000mfd/25v 13/6; 5000mtd/50v 24/9; Tubular types: 1mid/500v 2/3; 2mfd/500v 2/6 ; 4mfd/500v 2/9 ; Bmfd/450v 1/9; 8mfd/500v 3/-;
8 X 8mfd/450v 2/9; 8 x 16m{d/d450v 3/-; 10mid/50v 1/9; 16mid/450v 2/6; 16 X 16mfd/450v 3/6; 16 X 32mtd/350v 3/6; 32mfd/350v 3/-; 32mfd/450v 3/6; 32 x 32mfd/350v 4/9; 50mfd/350v
5/3; 100mid/450v 9/6; 64mid/450v 8/9.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terus of business—Cash with order on(y. Post/F'acking td. per item. Orders over £8 post free. No C.0.D. Al orders clenred day of receipt. Any parcel insured against damage in transit
for 6. extra. \We are open for personal shoppers 9.00- 3.30 p.m. Satr 9.00—1 p.m. Complete list of modern and obsolete valves, resistors, condensers, transformers, potentiometers, miero-
phones, ete. with terms of husiness 6d. Please enquire for any item not listed with 8.A.E.
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EWMAR

Dept PW14

30/32,SHUDEHILL MANGHESTER 4,

Telephone (061) 832 7710
FREE GIFT OFFER

OF A BRAND NEW WORLD FAMOUB E.M.I FISK SOLARISCOPE VALUE £2.2.0
WITH EVERY ORDER VALUE £ AND OV THIS UNIQUE INSTRUMENT
WHICH I8 A BOON TO SHORT WAVE LISTENERB CLEARLY SHOWS THE AREAS
OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH AT ANY GIVEN HOUR.
MINI-MOTORS 3V to 4-5V operation. Ideal for mniui-racing cars, etc. *'Large” (11/5 x
7103 12/4in.) 8/11. Medium (1 x3/; x 1}in.) 3/8. Small(®/;o x § x 1in.)3/3. P. & P. 94,
GENUINE DIAMOND STYLUS at ?/11 plus 6d. P.P. Available a8 replacements for
the following popular types only at present: BSR TCSLP—BSR TC8 STEREO—
BSR TC8 LP/STEREO—COLLARO STUDIO *‘0” LP/RONETTE—GARRARD GC3
LP—ACO8 GP85/67 LP-—RONETTE BF40/LP—GARRARD GC2 LP.
SPEAKERS, 12in. round high quality British fitted tweeter cone, 6 watts, in 3Q or
154, 35/-, P.P. 3/6. ROUND 12in. R. & A. 30, 25/8, P.I", 3/6, 2}in. round speaker
3Q,4/-,P. & P. 1/-. Many other speakers from 2in. to 13in. available.
TWEETER. 2{in. Black plastic cone, Bquare Frame, E.M.1. 30, 12/8, plus 1/6 P. & P.
MICROPHONES. LAPEL/HAND MIKE-—1}in. dia. Lapel Clip, ideal for tape record-
ing. With lead. Very sensitive, 7/6. P. & P. 1/-.
CRYSTAL HAND MIKE. Robust and sensitive. Cream plastic case. Just the thing
for tape recorders, 8/6. P. & P. 1/6.
STUDIO CRYSTAL MIKE. Professional, Omni-directional, providing featnres usually
only available at roany times the price. Bensitivity—50dB. Response—50-12,000
c.p.s. Black Plastic with punched chromium case, swivels, atand-holder and shielded
cable. Only 48/-, P. & P. 2/-. The stand below fits this mike (a8 well as many others).
ACOS MIC 40—World fainous Desk Mike. 16/6 plus P. & P. 1/3.
ACOS MIC 45-'1phandld Curved Hand Grip Crystal Mike, 18/8 plus P. & I. 1/6.
ACOS MIC 80—'Btick™ Type Crystal Mike, 21/3 plus P. & 1’ 1/6.
ACOS ROUND Crystal Mike insert, 1§in. dia., 7/6. P. & P.
TELESCOPIC FLOOR STAND. HEAVY BASE. Standar(l threa.d, ext. to 4it. 7in.
49/6, Carriage and Packing 4/6.
TELEPHONE PICK-UP COIL. For recording or amplifying both sides of t(,lephone
conversation. Suction cup fitting to telephone, with lead, 7/6. P. & P. 1/-.
INTER-COMM. DE-LUXE 2-WAY. Highly efficient, safe BABY ALARM. Works
off PP3 battery. Buzzer call system, complete with lead, plugs, battery, 55/-.
P. & P.2/6.
STEREO AMPLIFIER in handsome black padded leatherette case with spun aiu-
minium front panel, inputs for tape, radio, crystal and ceramic p.u.’s and tape outlet.
Over 5W per channel. 8ize 12§ x 6 x 41in. Controls for Gram, radio, tape, bass, treble,
balance and vol. with /st gwitch and indi bulb. Price 194 gns. P, & P.§/-.
MPLIFIER. Compact for use in mains portable grams 6} x 2} x 5}in., printed
eircuit. vol. and tone controls attached by fly leads, over 2 watts output, 55/-.
P. & P. 4/6.
4 TRANSISTOR 3W AMPLIFIER. Size 2} x 21 x 1iin., 3, 8 or 150 outpnt 9 volt
hattery operated. Highly sensitive. Price (less hattcry) 52/8. P. . 116,

RECORD PLAYER DECKS. GARRARD.

AUTOCHANGERS 4 SPEED

MODEL 3000 £8.19.6  MODEL 2000 £6.18.8 ] All latest models complete

A70 MK. II auto transeription unit £15.15.0 }with mono cartridge. Stereo

a 10/- extra. P. & P. all
SINGLE PLAYERS models 7/6. Price includes

P25 Heavy Tjtable £10.10.8 (less cartridge) | tree gitt.

SRP22 8ingle player, 3 speed £4.19.6 J

CAR RADIOS. Pushbutton, all transistor, two wave, fits most cars, absolutely
complete. Positive or negative earth. 124 gns.

Manual operated, two wave, otherwise as above 9 gns.
P. & P. on each of the above 5/- extra.

MAGNAVOX “363” TAPE DECKS. LATEST MODELS. WORLD FAMOUS.
134 x 11 x B}in. below board. For 200/250V 50 cycles A.C. 3 speed, digit counter,
piano key controls, 7in. reela. Every modern feature. Speeds 1§, 31 and 74 i.p.s.
With § track Marriott heads, £13.9.8. P. & P. 10/-. Price includes Free Gift.

TAPE RECORDER. Magnificent purtable solid state, battery tape recorder. The best
yet. 2 speeds, capstan drive, as good for music as speech, 3in. reels. Absolutely
complete with remote umtrol mike, tape, batteries, etc. 12} gns. P. & P. 5/-.
PICK-UP CARTRIDGE REPLACEMENTS (Standard Fitting for ali Record Players).
ACOS8 GP/67-2 MONO 15/-, ACOS8 GP{73-2 STEREO 30/-. ACO8B (GP/91-1 MONO-
DE-LUXE 21/-. FR5 Similar to ACOS 9TA/HC 29/11 Postage and Packing 9d,
Finest Quality British made MYLAR R Tape. Fully G teed. In Carméue

3in. 2301t. Message B/- 5%in. 1‘200", Long Play ........ 124
5in. 600ft. Standard Play 8/8 7in. 1800ft. Long Play . 19/8
5iln A501t. Standard Play. 11/8 5in. 1200ft. Double Play . 15/-
7in. 1200ft. Standard Pla; 12/6 51in. 1800{t. Double Play 22/8
n. 900ft. Long Play . 19/ 7in. 2400ft. Double Play . 24/-

P, & P, 1/- per reel. Fo nd over post paid.

POCKET MULTI-TEST METER. 1000Q per volt. Volts 0/10/50/250/500/1000 A.C.
and D.C. Current: 0-1-100-500mA. Resistance: 0-100kQ. Complete with test
prods, ingtructions. 87/8. P. & P. 1/6.

MULTI-TEST METER. Pocket size: 4% x 3} x 13/;4in. 20,0000 per volt. D.C. Volts
(20,0000 P.V.) 0/5/25/260/500/2500 D.C. Current 0-50 micro amp/2-5 mA /250 Am
A.C. volts (10,000Q P.V.) 0/10/50/100/500/1000. Resistance: 0/6k(2~0/6 megQ.
Capacity: 10p.F to -001F, -001LF to -1iuF. Decibels: —20 to +22dB. Complete
with battery, instructions, leads 72/8. P. & P. 1/6.

TRANSISTORS: Soine popular types from our range: OC44 and QC45 3/8 each.
0C71 2/9. 0C72 3/8, OCB1 and OC81D 3/- each. OC169 8/8. OC170 8/8, AF117 4/-.
0C26 7/8. GETS 5/8. (ieneral purpose {(Approx. 0C71) 1/- cach.

NEW HIGH FREQUENCY TRANSISTORS. Sinolair 8T140 4/-: STI41 6/-, both
capable of operating up to 700 Me/s. ALSO MAT1007/9, MAT1018/8. MAT120 7/8.
MATIJISIBIB ADT140 15/-. High speed switehing transistors: BSY26, BSY28,
B8Y65, §/-

THYRISTORS. IOOPIV 5A, 12/6. 200 PIV 5A, 15/-. All Transistors postage 6d.
up to 3. Over 12 sent P. & P. paid.

R.F. FIELD INDICATOR. For use with radio controlled madels. Checks radiation
from existing antenna. Tunes 1 to 250Mc in 5 bands. Sensitive 200mA meter move-
ment. 5 section plug-in aerial. Phone jack and crystal earpiece for monitoring.
No battery required. Powerful magnet for attaching to metal surfaces. Cowmplete
with instructions. 47/8. P. & P. 2/6.

TERMS, Cash with order. No C.0.D. Orders total £6 and over sent carriage paid
(excepting record player decks where carriage is shown). Guaranteed money refunded
it goods returned perfect within 7 days of despatch.
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NEW INSTRUMENTATION

® 10c¢c/sto 100 Ke

® Sine and square

i ® Accurate & reliable
. @ Calibrated output
® High stability

A.F. Generator 30 £19.10.0 Translstorised

ALL NEW MODELS HAVE LATEST STYLING. IMPROVED
PERFORMANCE AND ADDITIONAL FEATURES

® 150 Kc to 350 Mc
@ Direct calibration

® Mod.orunmodulated
@ Variable attenuator

® Accuracy within 2%

R-. F. Generator 31
£12.10.0 Transistorised

NOMBREX LTD., EXMOUTH, DEVON

6d. stamp for all leaflets Post/Pkg. 6/6 each extra
Immediate Delivery C.W.0.

SERVICE VALVE and SEMICONDUCTOR
EQUIVALENTS (RSGB)

A recently up-dated list of all types of
Service devices likely to be found and
used by amateurs and experimenters.

5/6 post paid

WORLD AT THEIR FINGERTIPS (RSGB)

By J. Clarricoats, OBE, G6CL
A very interesting and enlightening
story of the development of Amateur
Radio.

De-Luxe 47/-

Paperback 14/- post paid

AMATEUR RADIO CALL BOOK 1968 (RSGB)

. An up-to-date list of UK call-signs and
6/9 post paid addresses.

GREAT CIRCLE MAP OF THE WORLD

With this you can plot the bearing of a

station or country easily, just with the

8/ aid of a straightedge. Coloured, 30" x
in tube 30”, printed by the Admiralty.

RADIO DATA REFERENCE BOOK (RSGB)

The second edition was published last September and now carries com-

prehensive lists of UK and overseas TV frequencies, coaxial cables,

R insutating materials, rectification circuits, etc. in addition

14 post to the useful data on most aspects of transmitter and
= paid receiver design.

We can supply a complete list of our stocks of publications on request.

Details of membership of the RSGB are also available on request from:

RADIO SOCIETY of GREAT BRITAIN, Dept. PW

28 LITTLE RUSSELL STREET, LONDON, W.C.1
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Fig. 10: Sketch showing the wiring of components mounted on the inside of the front panel. All other wiring is contained in the
two circuit boards of Figs. 7 and 8.
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which becomes noticeable at the higher frequencies
by causing the output voltage to fall well below its
mid band (lkc/s) level. The reason for this is not
hard to find if we remember that one section of the
potentiometer is in series with the oscillation pro-
ducing positive feedback, with the result that its
inductive reactance increases with increasing fre-
quency and thereby reduces the feedback, which in
turn reduces the output voltage. Although the ther-
mistor can compensate for this to a certain extent, it
is unable to restore the output to its lkc/s level.
The measured drop using the wirewound potentio-
meter was —4dB at 150kc/s relative to the lkc level
(measured across VR2).

Where resistor leads are short, it is advisable to
use a heat shunt to avoid excessive overheating which
often causes an appreciable resistance change.

The meter is the most expensive single item and
it is desirable to acquire the best available, con-
sistent with one’s individual means, since the per-
formance of the equipment as a whole is greatly
dependent upon it. Apart from the desired sensitivity,
it should have a clear open scale calibrated from
0- 10 or 0—20. Some meters are calibrated expressly
for use in a particular position and for use on a
ferrous or non-ferrous panel. Any departure from
the maker’s recommendation can therefore lead to
inaccurate meter readings.

The transistors used are freely and cheaply avail-
able. The use of alternative transistors has not been
investigated.

We come now to the only component that may
prove ditficult to obtain, at least in provincial areas.
The author, who ordered his thermistor through his
local dealer, had to wait for some eight weeks even
though he was told he could have a gross in a week!

The range switch (S1) is the only switch that is in
any way critical, that used by the author had two
three-pole four-way wafers, of which only two poles
on each wafer are actually used. The two wafers
should be as far apart as practicable, the wafer
nearest the front panel being used for switching the
frequency meter, and the other wafer used to switch
the audio oscillator. The wiring to the switch should
be kept short and direct. No interaction was noticed
on the prototype between the two wafers and_their
associated wiring, but should it occur an aluminium
screcn, made as large as practicable and inserted
between the two wafers should cure the trouble.

S2 and S4 are of the wavechange variety, S2 being
a single-pole three-way switch and S4 a three-pole
four-way switch. A two-pole three-way switch was
used for S2 because it happened to be handy and
the spare tags used to anchor R18 and D1 D2.

S3 is a miniature two-pole two-way slide switch
and can if desired be replaced by a two-pole two-
way rotary switch. The meter short-circuiting facility
should not be omitted whatever changes are made
to the rest of the switching.

next month—Calibration

THE CLUBMAN

—vcontinued from page 831

4—With a suitable insulated trimming tool, adjust
the tuning core of i.f.t.3 for maximum audio output,
reducing the output from the signal generator as
necessary, to avoid overloading the a.f. stages.
5—Disconnect the signal gencrator and connect to
Tr4 base and chassis.
6—Adjust the primary and secondary cores of i.f.t.2
for maximum output, reducing the signal genecrator
output as necessary.
7—Disconnect the signal geperator and connect to
Trl base and chassis.
8—Adjust the primary and secondary cores of i.f.t.1
for maximum output.
9—With the signal generator still connected to Trl
base repeat the adjustments 4, 6, and 8.
This completes the i.f. alignment.
10—With the signal generator connected as in 9,
switch the signal generator modulation “off”.
11—Switch the receiver b.f.o. “on”.
12—Adjust the b.f.o. tuning capacitor VC3 to half
capacitance (90deg. from fully meshed).
13—Adjust the tuning core of the b.f.o. coil until
the b.fo. is heard to zero-beat with the 470kc/s
signal from the signal generator.
14— Check that rotating the b.f.o. tuning control
VC3 produces a beat note of approximately equal
frequency at maximum and minimum capacitance.
This completes the b.f.o. adjustment.

The r.f. alignment is identical to that previously
described for the Clubman Mk 1.

The performance of the receiver when fully
aligned is as follows:
Sensitivity 1-8Mc/s 5uV

5-0Mc/s nV
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(For 50uW output, 6dB s/n ratio, input signal modu-
lated 309% at 400c/s)
Selectivity 3dB down 3ke/s
20dB down 10kc/s

The controls of the Clubman Mk II are self-
explanatory but the following points should be
borne in mind.

I—For the reception of a.m. signals the a.v.c. is
normally switched on. To obtain best results from
the a.v.c. system, the r.f. gain should be set at
maximum unless noticcable overloading occurs from
very strong signals.
2-—For the reception of c.w. signals, the a.v.c should
be switched off and the c.w. signal tuned in. The
b.f.o. should be switched on and the b.f.o. tuning
adjusted to give a suitable beat note. The r.f. gain
should be adjusted to avoid overloading of the Lf.
stages to give the cleanest signal with respect to
any interference that may be present.
3-~For the reception of s.s.b. signals the r.f. gain
should first be set to minimum and the a.f. gain to
maximum. Increase the r.f. gain slightly .and care-
fully adjust the s.s.b. signal. Switch the b.f.o. on and
carefully adjust the b.f.o. tuning control until the
s.s.b. signal is resolved. Slight adjustment of the r.f,
gain may now improve the results. It is important
to keep the a.f. gain near maximum and the r.f.
gain at the minimum level for satisfactory results.
References

1. J. . Lawrence. ‘‘Clubman Mk | Receiver’' Practical
Wireless. January/February 1968.

2. Denco (Clacton) Ltd. ‘‘Circuit for 465kc/s i.f. or 1:6Mc/s
Bffafmploying double tuned transformers'’. Technical Bulletin
3. Mullard Ltd. ‘‘Reference Manual of Transistor Circuits’ pp.
199-200.

4. Weymouth Radio Mfg. Co. Ltd.
Series''. Technical Data Sheet.
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E.S.V. THE ONLY DISCOUNT STORE

Stereo amplifier Mk |l

BARGAIN—A fully Transistorised Amplifier as illustrated—Stereo 5/5
Channel—Mono 10—Fully built in Black padded Leather Cabinet—Five
controls — Disc-Radio-Tape/Bass/Treble/Balance/Volume.
function — Indicator Neon on brushed silver fascia panel — Stereo Tape
Recorders and High Sensitivity Stereo Pick-up may be fed directly to the
Amplifier. List Price 26 gns. Our Price 15 gns. Brand new and guar-

anteed. P.P, 8/6.

O SCOOP—JUST RELEASED—F. M. TUNER CHASSIS. Fully Tune-
able 88 mcs-108 mes,—Completely wired on Printed Circuit—10-3 mes.
LF. 8 Transistor—3 diodes—Slow Motion Tuning Drive Assembly—
Operates from any 9v D.C. supply. E.S.V. price £6.5.0 only, P.P. 5/-.

® SCOOP—-TL.OUD-SPEAKER ENCLOSURES 16 gns.—our price
8 £ns. p.p. 12/6. .

As malin distributors for Electra Hi-Fi Equipment we are prepared to
offer this reduction to introduce this beautiful speaker. Enclosure
fitted with superb 8 ohm custom-built unit handling 5 watts R.M.S.
Teak finish. Superb T/men front, fully damped. Size approx. 3ft. by
1ft. 9in. deep by 1ft. 7in. wide.

@SCOOPrP—JUST RELEASED—SCHAUBE CRYSTAL TUNER.

Completely wired and tested in beautiful cabinet with silver facia.

Leadssupblied forimmediate connection to amplifier, tape recorder ete.

E.S8.V.price—S.W.B. L or M. £3.5.0. only. P.P. 5/,

E.S.V. price--8.W.B. L/M. £3.15.0. only. P.P. 5/-.

® SCOOP—SPECIAL BARGAIN OFFER of III-FI Package Deal.
filer .. .. . .. = .. £1515

Transistor Stereo Ambplifier 0
Two Electra Hi-Fi Enclosures 00 0
Garrard 3000—Low Mass 29 as - 20 gl .. £819 6
Sonotone 9TA/H.C. S/S Cartridee .. o " . .. £110 0
Special X/A Plinth—Fully damped. > - - .. £410 0

£4710 8

To introduce this superb equipment 44 gns, p.p. free. (Fully wired—
with all leads ready to plug in).

® SCOOP—W.B. 8in SPEAKERS (Round) Golden finish, die-cast
chassis—Power handling 5 watts—3or 15 0hms. Fitted into very pleasing
Vynair covered cabinet—ldeal for Stereo units or superb extension
speaker. Our price while stocks last 4 gns. only. P.P. 6/6—10 gns. value.

®SCOOP—BAKER SELHURST SPEAKERS—12in. round—15 watts
—this custom bullt unit was made to sell at £12.10.0. Golden finish, die-
cast chassis, micro suspension, 3-15 ohms, 12.000 lines. Brand new in
makers sealed backage. Our P’rice 5 gns. only. P.P. 6/6.

®SCO0OP—A BEAUTIFUL COLUMN SPEAKLR—Comprising of 3
speakers matched to handle 15 watts. With infinite acoustical baffle.
Ideal for hotels. groups. stereo etc. Originally intendead to sell at 10 gns.
Our Price 5 gns. only. P.P. 10/6.

® SCOOP —DBrand new EXTENSION SPEAKERS —For Tape Re-
corders—Radio—Intercom, etc. 3-15 ohms—beautifully styled. Plastic
cabinet and 30ft lead. Size 74 x 6} x 8in. Our Price 25/- only. P.P. 2/6.

® SCOOPr—RADIO CITASSIS By Famous Manufacturer 19 gns. Qur
Price 13 gns. plus P.P. 6/-. 12 Transistor — 1..W.-M.W.-F.M. — Ferrite
Rod Aerial for all Bands. This Chassls is supplicd complete with
Speaker. Offer unrepeatable. 12 months’ guarantee.

® SCOOP—RADIO CHASSIS By Famous Manufaeturer 15 gns.
Our price 9 gns plus P.P. /-. 10 Transistor—L.W.-M.W.-S.W.—Ferrite
Rod Aerial. A beautiful Chassls. Supplied with matching Speaker.
12 Month’s Guarantee. Limited number. Cannot be repeated!

® SCOOP_STEREO RADIO CHASSIS BY BRITISH NATIONAL
MANUFACTURER. A superb instrument (valve) giving 5 watts P/C.
Long-Medjum-Short wave bands. Ferrite rod on Long and Medium.
Push Button Control. Vernier Dial with Log. Passivated Chassis.
Supplied complete in every way. All knobs. leads. etc. Usual Retail
Price 21 gns—Our Price 16 gns. P.P. 21/-. Twelve months’ guarantee—
and as speclal introductory offer — FREE TWO 8in. ROUND
SPEAKERS.

® SCOOP — BRARGAIN — BARGAIN
Transistor Radiogram Fully Built—Tested and Guaranteed at
16 gns only, P.P. 15/-. Specification: Tuning range 540-1600 kc/LF.
455 k/c. Speaker—Voice Coil Impedance 8 ohms. Power Output undis-
torted at 300 mW. Maximum 500 mW. Maximum Drain. Radio Playing
100 mA. Record Playing 150 mA. 220 volts, 50-60 ¢.p.S. A.C. Record Speed
33/;45-78 r.p.m. Record Size 7-10-12in. Pick-up. Ceramic, Cartridge,
Sapphire, Low Mass Arm. Very limited stocks only. Personal callers
welcome.

® SCOOP - COMMUNICATION TYPE RECEIVER—TRANSISTOR
PORTABLE—by Standard Corporation. Fully buiit. tested. 12 months’
guarantee. Coverage 150 k/¢ to 26 M/c, 4 switched bands. Vernier Dial
with Lens Magnification. Fine Log Vernier Incorporated. Eight Tran-
sistors, 1 Diode. 1 Thermistor. QOutput 900 mX-92 mm speaker Incor-
porated Whip Antenna. 2 Ferrite Rods. Two Jacks. Headphone, etc.
Housed In superb Black leather carrying case. Has been retailed at
26 gns. Our Price 18 gns only. P.P. 10/-.

® SCOOI'—BARGAIN-—-A Tape Amplifier—A.C. 230/240V, speclally
designed for easy mounting—completely bullt and ready to connect (5
connections only)—2 Valves—Rectifier—Magic eye—Output transfor-
mer--Tone control, etc, Product of National manufacturers. Qur Price
only £8. P.P. 7/6. (Brand new and guaranteed.) Over 10,000 of these units
have been sold with complete satisfaction.

® SCOOP THL LLI'ICO 5-WATT STEREO AMPLIFIER, Easily
mounted Black/Silver escutcheon. Black/Silver matching controls.
Original Retail Price £17.1,5. These units (which are brand new and
boxed) while stocks last can be offered for £6.10.0 only. P.P. 10/-.

This is the bargain of the month.

— BARGAIN — A complete

Mono-Stereo

©® SCOOP—E.S.V.—3-WATT AMPLIFIER—82/-. Our Priee 50/- plus
P.P.3/6. A.C. 220/240v. (Non-Live Chassis), Fully Built. Tested. Complete
with Valves (E.L. 84) outbut—2 Controls. Flying Panel.

® SCOOP—E.S.V. 3-WATT AMPLIFIER UNIT—75/-. Our Price
57/6 plus P.P. 3/6. Complete with Valves (U.C.2.. 82 Output) Fully built.
Tested. Mounted on Board. Complete with Speaker (5in. round)—
Knobs supplied. all leads attached—ready for instant connection to your
turntable. Fully guaranteed.

® SCOOP—E.S.V. RECORD PLAYER CARBINET—T75/-. Our Price
55/- plus P.P. 5/6. Strongly Built Wooden Cabinet. Two-tone. Complete
with either B.S.R. or Garrards Cut-Out Board. Gilt Fittings. Strong
‘(r:arrsymngandle. WI1ll suit any Gramophone Amplifier. Ample space
or Speaker.

O SCOOP—TRANSCRIPTION PICK-UP—Brand new by famous
manufacturer (was used by B.B.C.). Complete with mag. cartridge (but
less stylil). Removable head shell. balanced arm welghted. needle
mounted. Qur price while stocks last £3.10.0 only. P.P. 7/6. A fraction
of original price of £17.15.0.

©® SCOOP—CAR RAIDIO 12 gns.—Our price 8 gns. only, P.P. 8/6.
Well-knownbrand name on sale nationally. Fully tested before dispatch.
In maker's own carton with maker's guarantee. L/W-M/W-fully tran-
sistorised—Speaker and fitting kit supplied at no extra cost. also
instructions for fitting. 12 volt. Please state negative or positive earth.

® SCOOP—TIIE CENTURE SHARK'S FIN CAR AERIAL. The
only car aerial that gives aural indication cf certain Radar signals.
Beautifully designed in the form of a shark’s fin with hard Chrome and
Eronite exterior. housing 8 ferrite rods. Remarkably sensitive and
plelasirfx,gfi,n ;;,I%pearance. Originally retailed at 6 gns. Our P’rice £3,10.0
only. P.P. 4/6.

O SCOOP—BARGAIN—CASSETTE TAPE RECORDER. Made to
sell at 10 gns. Complete with mic. cassette znd earpiece. Completely
portable. working on penlight batteries. Idea. for car. office, dictation
etc. Capstan drive. constant speed. built-in speaker, shockproof case.
Grey and Silver. E.S.V. price 6 gns. only. P.2. 6/6.

® SCOOP—TAPL RECORDER—9gns. Our Price 6 gns. plus P.P. §/-.
Famous Manufacturer. Brand New and Boxed. Battery Operated. Six
Transistor—Push Button Sytem. Remote Control Mic. Business.
Pleasure. Education. A constant companion. Remote Control. Styling
and quality found only in Higher Priced Recorders. High Fidelity
allows for good pick-up of conversations at reetings and conferences.
Record in Car. Train or Boat. Cannot be repeated.

® SCOOP—BARGAIN -SLIMLINE TV RECEIVEERS—19in. in Mint
condition. Complete. tested. working but less I.F. Strips. Make ideal
Monitors. Various famous makes. Qur Price only £10.0.0. I.F. strips
if required 45/- only. P.P. 50/~ (TV and St-ip). Personal collection
advised otherwise despatched at customer’s risk.

® SCOOP—DIODES —over 1,000,000 in stock—ideal substitute 0.A.81
vision detector.
Note OUR price £1.0.0 per 500. P.P. 2/-. (In 500 lots only).

® SCOOP — CARTRIDGES — Cartridges — Cartridges. The lowest

prices.
Sonotone 19/TI—Crystal Stereo .. 25/- only
Sonotone 9TA/H.C. Ceramic Stereo 30/- only
T.C.8H—Mono .. 3 -5 o 25/- only
T.C.8M—Mono .. %+ 25/- only
T.C.85—Stereo .. 42/- only

CI Stereo .. .. ga . .. as__ oo 5.0 .. 42/-only

11 Cartridges supplied with Universal Bracxets at no extra charge.
fixing screws if required. New and guaranteed before dispatch. P.P.
on all above 2/6.

OSCOOP—GARRARD AUTOCHHANGERS

Model 3000 with stereo cartridge " T .. £819 6
Model A.70 Mk. II i . a: a0 = e .. £1410 0
New AT75 Transcription Auto Turntable o 8- .. £1910 0
LABS80 Transcription Auto Turntable .. . oo .. £2310 0
OSCOOP—RB.S.R. AUTOCIIANGERS

UA25 with mono cartridge .. .’ 2 o ) .. £510 0

P.P. on each of above 8/6.

We are pleased to quote you for any Autochanger. Qur price will be
the keenest.

S.A.E. FOR REPLY

"ELECTRONIC SALES (Victoria) LTD

17: GILLINGHAM ROW - WILTON ROAD
LONDON S.W:1

Telephone Victoria 5091




YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field ot Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LLE.R. Exam.: the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronic subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Reading, Berks.

Please send FREE BROCHURE (fo:

YT S cconooomer e 1002ttt 52522 2~ 20007T = T0RAA0AI0N0AORC0GAAEA0N0N0 e Block

ADDRESS................. B [ . ..... Caps.

.............. <0000z vt e sas o sssa s Please
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BRITISH NATIONAL RADIO SCHOOL

KEEP AN EYE ON OUR PRICES OF
SEMICONDUCTORS AND COMPONENTS

SUBMINIATURE TAGBOARDS {1}in. wide). —6-way at 1/3; 18-way at 3/- ea.

COAX PLUGS. —Belling Lee type 1/4 ea.

SURFACE MOUNTING COAX SOCKET (Nylon insulated). —1/3 ea.

PHONO PLUGS (Red. Black. Brown, Orange, Green or Yellow}). —10d. ea.

PHONQ SOCKETS (Oouble, 14 x 1in.). —8d. ea.

CAPACITORS —CERAMIC TUBULAR {Standard values). —4-7pF-0-11.F. 8d. ea.

RESISTORS —CARBON FILM.—} watt 5%, 10 ohm to 10 megohm. —34d. ea.
or 3/3 per doz.

COIL FORMERS. —Miniature, complete with ferrite core. 0-274in. dia. by
1in. long. at 1/6 ea.

BEEHIVE TRIMMERS. —3 to 30pF, at 2/6 ea.

CARBON PRESET POTENTIOMETERS. —Vertical or horizontal mounting.
200 ohm to 2 megohm, at 1/4 ea.

SUBMINIATURE R.F. CHOKES {Approx. size: 0-34 x 0-15in. dia.). —Standard
values. 0-22¢2H to 1:-0mH, at 3/3 ea.

0I0DES. —DAT0 0AT71, DA79, 0A81, 0AS0, 0A91 0A200. 0A202 at 2/3 ea.

TRANSISTORS. —0C44, 5/6; 0C45, 5/4; OC71, 4/4; 0C72. 5/4; 0C83, 4/-;

0C170,7/8; BC107,4/3; BC108, 4/-; BC109, 4/8; 0C81Z, 10/-; AC127Z, 9/6:

BSY95A, 4/6; NKT212, 4/3; NKT218, 3/11; NKT228, 3/11; NKT271, 3/4;

NKT274. 3/4; NKT675, 4/3; NKT676, 4/-; NKT773. 4/8; 26302, 4/-; 26371,

2/10; 26374, 3/8; 26414, 5/6; 26416, 4/9; 2N706, 3/3; 2N697. 6/6:

2N3053, 6/9; 2N3638, 5/6; 2N3702, 3/9; 2N3703. 4/-; 2N3704, §/-:

2N3705, 4/6; 2N3706. 3/9; 2N3707, 4/6; 2N3708. 3/4; 2N3709, 3/3;

2N3710, 3/8; 2N3711, 4/3: 2N3B19(FET). 14/3; 2N3820(FET), 20/-;

2N2646(UJT), 10/6; 2N3793, 4/3; 2N3794, 4/3; 2N4286, 4/3; 2N4288, 4/3;

2N4292, 4/3; 3NB4(SCS), 24/-: BRY39(SCS). 10/6. MANY MORE IN

IN STOCK. INCLUDING : 2N2926 (Orange). 3/3 ea.; 2N2926 (Yellow), 3/6ea.;

2N2926 {Green), 3/9 ea. (Quantity discounts available).

Postage and Packing is charged at 1/- in the £ (Minimum 2/- per order].

M. R. CLIFFORD & COMPANY
{COMPONENTS DEPT.)

209a Monument Road, Edgbastaen, Birmingham, 16
Terms: C.W.0.0rC.0.0. Tel: 021-454 6515
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by an accurate cartoon-type drawing.
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Amazing examination
technique now programmed
for the Basic Electricity and

YOURS FREE ror fvavs

The New'Picture - Book’ way of learning

ELECTRICITY (5 Vols)

ELECTRONICS (6 Vols)

ELECTRONIC CIRGUITS (2 Vols)
INDUSTRIAL ELECTRICITY (2 Vols)
SYNCHROS & SERVOMECHANISMS (2 Vols)

Youw'll find it easy to learn with this outatandingly successful The books are based on the latest research into simplified
new pictorial method—the essential faets are explained in learning techniques. This has proved that the Pictorial
the gimplest language, one at a time: ami each i3 ilustrated Approach te learning is the quickest and soundest way of

gaining mastery over these subjects.

TO SELRAY BOOK GO.

60 HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, one of the above sets on 7 Days
Free Trial. [ will either return set, carriage paid, in good condition within 7 days
or send the following amounts. Basic Electricity 704-. Cash Price or Down Payment
of 15/- followed by 4 fortnightly payments of 15/- e

Cash Price or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each.
This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order.

ach. Basic Electronics 82/-.

Tick set required (only ONE set allowed on free trial).

Basic Electronics Manuals TRAINER TESTERS 26/ p TRAINER TESTERS 31/- per set |1
ey S - per set [ | TRAINER TERS 31/- per set [
. i BASIC ELECTRONIC CIRCUITS 38/- 1 v ]
If your answer is correct — the Tester will tell you so. gﬁglg éND'éJSTRlsAI& %LECTRICITY 38/- ] All prices
if your answer is wrong — the Tester will refer you to IC SYNCHRO ERVOMECHANISMS 38/- include
text for you to study again! BASIC TELEVISION PART 1 22/- postage
AVAILABLE ON 7 DAYS FREE TRIAL — SEE COUPON NAME

POSTNOW FOR THIS OFFER !
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PART 5

In this final article concerning the Data Rule (still
available at Ss. from the Blueprint Department), some
practical applications will be considered.

CONSTANT-CURRENT
GENERATOR DESIGN

HE generator that will be developed is intended for
T driving only low impedance loads, loads which will

not develop more than about 3V. It is ideally suited
for driving emitter-base currents in, for example, a
transistor tester, and the value of constant-current can
be programmed by switch positions. The useful range
of the circuit is about 0-5¢A to 50mA.

Figure 1 shows the basic circuit in which Trl and
Tr2 form a long-tailed pair, the base of Trl being held
constant at a set voltage. The emitter-base voltage of the
transistors can be regarded as a constant, therefore the
emitter of Tr1 must also be held constant. The emitter of
Trl is linked to the emitter of Tr2, since they both
draw their emitter currents through the same emitter
load. Since Tr1 base is clamiped, also effectively clamping
its emitter, Tr2 emitter is also clamped, and an identical
emitter-base voltage to Trl means that Tr2 base will be
clamped at the same voltage as Trl base.

The emitter resistor Tr3 is thus totally influenced, in
terms of current, by this clamping, since a constant
voltage 1s maintained across this resistor. Because there
is constant voltage across the resistor, there will be
constant current driven through the Tr3 emitter. The

by I.J. KAMPEL

Table on the Data Rule, 6-8 is a preferred value. Since
we want multiples of ten in terms of constant current,
then the values of current can be produced by 6-8V
across different resistors with multiples of 6-8€. Thus
we must design for 6:8V at Trl base. The transistors in
this circuit are all silicon, giving Vg’s of about 0-5V,
therefore the voltage across R4 must equal V, — V¢ of
Trl, i.e., 6:8V — 0-5V = 6-3V. As shown on the figure,
we shall drive the transistors with 1mA emitter current
apiece, therefore the current through R4 will be the
sum of the two, namely 2mA, and therefore:
6-3V
= —— ()
R4 2mA “

Adjust the rule slider to give 6-3V in scale R opposite
the coloured “V” mark on the central window. Read
off the value of R4 in scale U opposite 2mA in scale V,
1.e., 315k Q. Refer to the Preferred Resistors Table on
the other side of the rule, and see that the nearest
preferred value is 3-0k, and therefore R4 = 3-0k Q.

Now consider the bias chain for Trl, and the zener
diode, D1. Bearing in mind the possible spread of zener
voltage, V2, R2 must be capable of adjusting to 6-8V.
Consider the spec. for the OAZ203 zener diode given
in the table on the following page.

If we run this diode at I. = ImA, the maximum V.
closcly approaches the required 6-8V, but cannot
exceed it. Now in the minimum case, V. = 5-8V, R2
must drop at least 6:8 — 5:8 = 1-0V. Since the zener

Nl
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Tr1 5-6kﬂ§
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A 7
Fig. 14: Constant-current generator. Fig. 15: A multivibrator design. Fig. 16: Simple amplifier stage
BCI109 is a very high gain device, and thus we can . 1v
assume that the collector current is virtually all of the current is ImA, therefore R2min = TmA €. The an-

emitter current, and thus, in effect, constant current,
programmed by the Tr3 emitter resistor, is driven
through the collector load.

To allow accurate programming, since I V/R,
the voltage to be presented at Tr2 base should be
adjusted in order that a preferred resistor value will
provide the required constant-current/s. The circuit will
be designed to produce currents of 1uA, 10A, 100xA,
ImA and 10mA. As seen from the Preferred Resistors

swer to this is obviously 1k Q, however the rule could be
employed as a further illustration. Set scale R to 1V,
and read 1kQ adjacent to 1mA in scale V. Thus, since
this happens to be a preferred value for potentiometers,
usually found to follow muitiples of 1, 2 and 5, we shall
make R2 a 1k pot.

Now RI1 has to drop the remaining voltage in the
chain, which can be line voltage minus 1V across the
pot, with a further 5-8V in the worst case, giving 5-2V.
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Now if Vz is its max., the voltage to be dropped by R1
reduces to 4-4V and the two resistance values could then
be usefully computed. Set 5-2V on scale R and read the
resistance 5:2k() opposite 1mA in scale V. Set 4:4V
on scale R and read the resistance 4-4k 2 opposite ImA
in scale V. Thus the resistor R1 may be between 4-4k ()
and 5-2k Q. Bearing in mind, from the data, that a slight
increase in current will not greatly affect V2, we will
prefer a lower biased resistor, therefore, looking at the
resistor chart, 4-7k Q is seen to be a likely value, and we
will therefore make R1 = 47k Q.

For correct design, we should look at the curves for
the BC107 transistor before seclecting the collector
resistances, however, assuming this is not available, we
shall assume the typical value of Vee = 3V, giving
adequate collector bias, and still leaving a reasonable
bias across R3 and R 5. The long-tailed pair will be made
symmetrical, therefore R3 = RS. If 6:3V are dropped

l— V. spreads
voltage
at I mA min. [ typ. max.
01 50 56 6-4
10 5-8 62 66
50 6-1 63 6-8

The table shows the specifications for the OAZ203 zener diode
referred to in the text.

across R4, and a further 3V across the transistor,
the collector resistors must drop 12 — 6-3 — 3 = 2-7V.
Remember that the 2mA in the common emitter Joad
is now divided equally between Tri and Tr2, therefore
we feed 2-7V and ImA into the Data Rule. Select 2-7V
on scale R and read off 2-7k Q opposite ImA in scale V.
Note that the design of this circuit has led to a multiple
of 10 making calculations easy, but the rule would be
far more appreciated in cases where such manageable
values are not attained. From the table, it is seen that
2.7k ) is a preferred value, thus R3 = RS = 2-7k (.

Switch position 1 programmes the load current for
1A, and bearing in mind the clamped 6-8V across
which ever of R6 — R10 is sclected by S1, then the rule
will give R6 if we calculate 68V and 1xA. Set the
voltage in the middle window, and read 6-8k 2 opposite
1mA, since 1 pA is not on the scale. Now, 1pA = ImA
x 103, therefore R6 = 6-8kQ x 10°, i.e., 6:8M Q.

The other resistors selected by S1 may be similarly
found, and we already know that for 1mA, switch
position 4, that R9 = 6-8k Q. By inspection, however,
it will be seen that since, from switch position 1, the
current increases in factors of 10, the programming
resistance will reduce by factors of 10, giving the
following values of all components.—

R1 = 4'7kQ R7 = 680kQ
R2 = 1kQ preset pot. R8 = 68kQ
R3, RS = 2:7kQ R9 = 6°8kQ
R4 = 3kQ R10 = 6809
R6 = 6-8MQ

Circuitry Note: R2 is preset, and in the practical circuit,
put a 10mA f.s.d. meter in as a load, and adjust R2 for
exactly 10mA with S1 in position 5.

The circuit can be adapted to provide reliable low-
level current for testing silicon planar transistors for
gain at low levels, the circuit providing the programmed
base-current drive. It can work down as low as 30nA
programmed current, if a fourth transistor, another
BC109, is added in Darlington configuration with Tr3.
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It is best to set the pre-set at a higher current, since as
the programmed current reduces, and with it the output
transistor’s gain, the base current in this transistor
assumes greater importance. In extreme cases, such as
30nA, it may be advisable, if the means to check the
current is available, to adjust the programming resistor
to allow for this reduction in collector current due to base
current. With a Darlington configuration, currents
above 100nA should give good accuracy, the accuracy
being set almost solely by the tolerance of the program-
ming resistors.

Finally to check on the power ratings of resistors
necessary. Our highest current is 10mA through R10,
thercfore set the Imax arrow in the central window oppo-
site 10mA in scale Q. It will be seen that the resistance
value of R10, 680Q, is way off the power scale, this
resistance value in scale O seen to be less than 0-1W
on scale N. Thus even a W rating resistor will
suffice. Move the slider to read 1mA in scale Q, and R9,
6-8k Q, is again low. It will be seen that as we go down
the switch positions, although we move one cycle
higher on the resistance scale, we also move one larger
division in the reduction of current scale, therefore W
is satisfactory for R6-10. Set to 2mA, and look for 3k Q
in scale O for R4 power dissipation. Again power is
negligible. Similar checks on all other resistances show
the same result: negligible power dissipation, and }W
resistor ratings adequate throughout.

MULTIVIBRATOR DESIGN

Figure 2 shows the familiar multivibrator design, and
space will not be taken up here on explanations of how
this functions, since this has been explained a number of
times previously in this magazine. We shall simply
consider the circuit design. The period of time that each
of the two sections of the circuit is on is given approxi-
mately by t = 0-7CR. A much more involved calcula-
tion is required to get a truly accurate answer, however
0-7CR is a reasonable approximation in practice, and
will suffice for most applications. The CR terms refer
to coupled base resistances and capacitances.

If the CR product is unequal for the two sides of the
circuit, unequal switching times will occur, and this is
quite acceptable if desired. We shall design for a
symmetrical case, however.

Let us assume that a reasonably slow frequency is
required, say 500c/s. The reciprocal of this gives the
period of the waveform, and this can be worked out
easily mentally, but by the rule, place 500 in scale L
opposite the 1 of scale M, and read the significant
figures of the reciprocal opposite the mark above, in
scale Y, namely 2-00, and correcting for the true decimal
place, this is 0-002 sec. This represents the full cycle, but
to consider one transistor’s function only, its period
will be 0-001 sec.

We will firstly select a suitable value of base resistance,
work out the appropriate capacitance, then take the
nearest preferred capacitance value, working back to
then modify the base resistance, since it is easier to
alter the resistor than capacitor by a small amount to
adjust to the required frequency.

Assuming I = ImA in the first instance and that
tl(])e3 OC71 has an hg of around 40 then Ig
10~

ST mA. This can be evaluated as a reciprocal on the

ZL scales as 1/40mA, and is seen to give, when correcting
the point by inspection, 25uA. Since germanium
transistors are being used, in comparison with line
voltage, Vis can be neglected, and line voltage and the




TRANSISTOR
STEREO 848

A really first-class Hi Fi Stereo Amplifier Kit. Uses 14 transistors
giving 8 watts push pull output per channe! (16W mono). Integrated
pre-amp with Bass, Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any speakers

from 3 to 15 ohms. Compact design, all parts supplied
including drilled metal work, Cir-Kit board, attractive
front panel, knobs, wire, solder, nuts, bolts—no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of.

Brief Specification: Freg. response - 3dB 20-20,000 c/s.

Bass boost approx. to--12dB. Treble cut approx. to —16dB. Negative
feedback 18dB over main amp. Power requirements 25V at -6 amp.

PRICES

Amplifier Kit
Power Pack Kit
Cabinet (as illus.}

£9 10 O P. & P. 4/6.
£2 10 0P. & P. 4/-.
£2 10 0 P. & P. 5/6.

{Special offer—£14.10.0. post free if all above
ordered at same time.)

Circuit diagram, construction details and parts
list {free with kit) 1/6 (S.A.E.)

QUALITY RECORD PLAYER AMPLIFIER
A top quality record player amplifler employing heavy
duty double wound mains transformer, ECC83, ELS84,
EZ80 valves. Separate Bass Treble and Volume controls.
Complete with output transtormer matched for 3 ohm
speaker. Bize 7in. w. 3in. d. x 6in. h. Ready built
and tested. PRICE 69[8 P. & P. 6/-.

ALBO AVAILABLE mounted on board with out-
put transformer and speaker ready to fit into cabinet
below. PRICE 89/8. P. & P. 7/6.

DE-LUXE QUALITY PORTABLE
RECORD PLAYER CABINET
Uncut motor board slze 14} x 12in. Clearance 2in. below,
53in. above. Will take above amplifier and any B.8.R. or

Garrard Autochanger or 8ingle Player Unit (except AT60
and 8P25). Blze 18 x 15 x 8in. Price £3.9.6. Carr. 9/6.

STEREO AMPLIFIER
Incorporating 2 ECL86s and 1 EZ80, heavy duty,
double wound mains transformer. Output 4 watts
per channel. Full tone and volume controls. Absolutely

complete.

ONLY

£4.19.6

P. & P. 8/-

Buper De-

luxe version
3 @ withECL86

valves sep-
arate bass treble and balance
controls. Full feedback 8gns.
P. & P.8/-.

10/14 WATT HI-FI AMPLIFIER KIT

A Stylishly fini-
shed monaural
amplifier with an
output of 14 watts
from 2 EL84a in
push-puli. Buper
reproduction  of
both music and
speech, with neg-
hgible hum. Sep-
arate inputs for
mike and gram
allow records and
announcements to follow each other.

TFully shrouded
section wound output transformer to match 3-15Q
speaker and 2 independent volume controls, and separate
basa and treble controls are provided giving good lift and
cut. Valve line-up 2 EL84s, ECC83, EF86 and EZS0
rectifier. Bimple instruction booklet 1'4: (Free with parts)
All parts sold separately. ONLY £7.9.8. P. & 8/6.

3-VALVE AUDIO AMPLIFIER HA34

Designed for HI-Ti reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metai
chassis, size 7§in. w. x 4in. d.
x 43in. h. Incorporates ECC83
EL34, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm speaker, separate Baass, Treble
and volume controls. Negative feedback line. Output 4}
watts. Front panel can be detached and leads extended
for remote mounting of controls. Complete with knohs,
valves, ete., wired and {ested for only £4.5.0. P. & P. 6/-.

HSL ‘FOUR’ AMPLIFIER KIT

A.C. Mains 200/250v., 4 watt, using ECC83, EL84, EZ80
J valves,

@ Heavy duty double-wound
mains transformer with glec-
trostatic screen. @ Separate
Baes, Treble and Volume con-
trols, giving fully wvariable
boost and cut with minimum
Ingertion loss. ® Heavy nega-
tive feedback loop over 2
stages ensures high output at
" excellent quality with very
low distortion factor. @ Suitable for use with guitar,
microphone or record player. @ Provision for remote
mountiug of controls or direct on cha«siz. @ Chassis size
only 7{in. wide x 4in. deep. Overall height 43in. @ All
components and valves are brand new. @ \’er_v clear and
concise instructions enable even the inexpericnced ama-
teur to construct with 1009 success. @ Supplied complete
with valves output transformer (3 ohm onty), screened
lead, wire, nuts, bolts, solder, etc. (No extras to buy).
PRICE 79/6 P.& P. 6/

Comprehensive circuit diagram, practical layout and
parta list 2/6 (free with kit).

This kit although sémilar in appearance to HA34 employs
entirely different and advanced circuilry.

FM/AM TUNER HEAD

Beautifully deslgned and
precision engineered by
Dormer and Wadsworth
Ltd. Bupplied ready fitted
with twin -0005 tuning
condenser for AM connec-
tion. Prealigned FM sec-
tlou covers 86-102 Me/a.

LF. output 10-7 DMc/s,
Complete with ECC85 (61,12) valve and full eircuits dia-
gram of tuner head. Another special bulk purchase
enables us to offer theae at 27/6 each. P. & P. 3/-. Order
quickly! Limited number also av mlable wnth precision
geared 3:1 reduction drive, 30/-. P. & P. 3

Also available ready built and tested vuth std.
input sockets. £9.5.0. . & I’. 8/6.

Carrying casze for above 28/8. P. & P. 7/6.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT

Type TA1

® Peak out-
put in excess
of 1} watts.
® Al stan-
dard British
components.
® Built on
printed clreuit
panel, size 6 x 3in.
® General size Driver and Output Transformers.
@® Output transformer tapped for 3 ohm and i5 ohm
speakers. @ Transistors GET 114 or 81 Muliard OC81D
and matched pair of OC81 o/p. @ 9 volt operation.
® Everything supplied, wire battery clips, solder, etec.
® Comprehensive easy to follow instructions and
circuit diagram 1/8. (Free with Kit). All parts aold
separately.

SPECIAL PRICE 45/-. P. & P. 3/-.

Also ready built and tested, 52/8. P. & P. 3/-.

A pair of TAls are ideal for stereo.

BRAND NEW TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p, 10/-; OCT71
5/-; OC76 6/-; AF117 7/8.

Set of Mullard 6 tramsistors O0C44, 2—0C45 OC81D
matched pair OC81 25/-, ORI’lz Cadmium Sulphide
Cell 10/8. All post free.

MATCHED PAIR AM/FM L.F.’s
Comprising 1st I.F. and 2nd L.F. discrhminator (465ke/s
/10-7Mc/s). Bize | x 1i x 2}in. high. Will match above
tuner head. 11/- pair. P, & P. 2/-.

SPECIAL PURCHASE! TURRET TUNERS
By fanious maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Mc/s I.F. Biscuits
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied.
ONLY 25/- each. P. & P. 3/9.

NEON A.C. MAINS INDICATOR. For panel mounting, cut
out size 14 x § x §in. deep inc. terminal. White case with
lens giving brighter light. For mains 200/250v. 2/8 each.
P. & P. 6d. (6 or more post free).

TWIN TELESCOPIC AERIAL

Comprising two 3-section heavily chromed rods. Closed
12in. each extending to 32in. Conpletely adjustable from
vertical to horizonial. Bupplied complete with universal
mounting bracket, coax lead and plug. Buitable for F.M.
orTV.12/8. P. & P. 2/6.

VIBRATORS. Large selection of 2, 4, 6, 12, 24 and 32
volt. Non syne 8/6; 8ync 10/-. P. & P. 1/6 per vibrator.
A.E. with all enquiries.

S.T.C. SILICON AVALANCHE
HALF-WAVE RECTIFIERS
Type RAS. 508 AF. 6 amps. 960 P.1.V. lin. long x }in.

dia. approx. List 50/« OUR PRICE 8/6. Post Free.

4-SPEED PLAYER UNIT BARGAINS
Mains Models. All brand new in maker's original packing.

B.8.R. TU/12 Bingle Flay with mono cartrldge. . £3. 9.6
B.B.R. GU7 8ingle Play with mono cartridge. ... £4.18.8
B.B.R. UA25 Changer with mono cartridge. ... £6. 2.8
GARRARD 1000 Changer with mono cartndge £6.18.6
GARRARD 2000 Changer less cartridge. £7.10.0
GARRARD 3000 Changer less cartridge. ... £8.15.0
GARRARD 8P258ingle Player less cartridge. . . .£10.19.8

GARRARD AT60 MK II Changer less cartridge. .£12. 0.0
All plus Cuarriage and Packing 66.
See below for suitable alereo cariridge.

BRAND NEW CARTRIDGE BARGAIN

SONOTONESTAHCCOMPACTIBLESTEREOCARTRIDGE
with diamond stylus 50/- or with sapphire atylus 40/-.
P. & P. 1/- each. Ideal for use with above units.

BRAND NEW 3 OHM LOUDSPEAKERS
5in. 12/6; 64in. 15/-; 8in. 22/8; 10in. 27/6; 7in. X 4in.
18/-; 10in. x 6in. 27/6.

E.M.I, 8in. x 5in. with high flux magnet, 21/-.

E.MM.I. 13} x 8in. with high flux ceramic magnet, 42/-
(15 ohm 45/-). P. & P. 5in. 2/-. 6} & 8in. 2/6, 10 & 12in.
3/6 per speaker.

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

E.M.I 34" HEAVY DUTY TWEETERS. Powerful ceramic
magnet. Available in 3, 8 or 15 ohms, 15/-. P. & P. 2/8.

BRAND NEW HEAVY DUTY 12in. SPEAKERS.
Responge 45 ¢/s—13 Ke/s. 1}in. voice coil. Avallable In
3 or 15 ohms. Guaranteed full 15 watts British rating.
Heavy cast aluminium frame. These are current pro-
duction by world famous maker and as they are offered
well below list. price we are not permitted to disclose the
name. LIMITED NUMBER ONLY. UNREPEATABLE
at 89/8. P. & P. 5/-. Also 25 watt Guitar Model available
at £5.5.0. And 35 watt Guitar Model £3.8.0.

12 in. ‘RA’ TWIN CONE LOUDSPEAKER
10 watts peak output. 8 or 16 ohm. 35/- P. & P. 3/6

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 54in. wide. Usually 35/- yard. Our
PRICE 13/6 per yard leagth. P. & P. 2/6 (min. one yd.).
B.A.E. for samplea.

LATEST COLLARO MAGNAVOX 363 STEREO TAPE
DECK. Three speeds, 4 track, takes up to 7in. spools,
£12.10.0. Plus 7/8 Carr. & ins. (Tapes extra).

QUALITY PORTABLE TAPE RECORDER CASE.
Brand new. Beautifully made. Only 49/6. P. & P. 8/6.
Dual Pmpose Bnlk Tape Eraser and Tape Head Demagnet-
iser 35/-. P. & P. 3/-.

ACOS CRYSTAL MIKES. ngh !mp for desk or hand
use. High sensitivity. 18/6. 1>. &

ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES.
Listed at 42/-. OUR PRICE 21/-. P. & P.

SPECIAL OFFER! MOVING COIL STICK MIKE.
Fitted on/off switch for remote control. High
quality. High or low impedance. (State imp.
required.) BARGAIN PRICE 30/- P. & P. 2/6.

MAINS TRANSFORMER. For transistor power aupplies.
Tapped pri. 200-250v. Sec. 40-0-40 at 1 amp. (with
electroatatic screen) and 6-3v. at -5 amp. for dial lamps ete.
Drop thro mounting. 8tack size 1} x 3} x 33m. 27/8.
P. & P.4/6

MAINS TRANSFORMER. For Transistor power supplies.
Pri. 200/240v. Bec. 9-0-9v. at 500mA, 11/-. P. & P. 2/6.
Pri. 200/240v. 8ec. 12-0-12 at lamp. 14/8. P. & P. 2/8.
MATCHED PAIR OF 2§ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. Stack size 1§ x 1} x §in.
Output trans. tapped for 3 ohms and 15 ohm output.
10/- pair, plus 2/- P. & P

7-10 watt OUTPUT TRANSFORMERS to match pmr ot
ECL86’s in push-pull to 3 obm output. ONLY 11/-.
P. & P. 2/6.

10-12 watt OUTPUT TRANSFORMERS. Size 2} x 2in.
Clamp fitting. For two EL84's in push-pull. State 3 or
15 ohm impedance. 12/6. P. & P. 2/6,

Open all day Saturday
Early closing Wed. 1 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.:

(Please write clearly)

PLEASE NOTE: P. & P, CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

01-540 3985
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SPEAKER ENCLOSURES
Tony Corner Cabinet 20x 10 x 7in. takes 10 X 6in.

speaker covered in Rexine and Vynair, 45/-. P. & P.
r 5/-.
o a wa E L E CT R O N I CS Blake Cahmet size 18> 244 «9lin., fabric covered
£4.10.0. 10/-
Haydon. 16, la :,m Iabru, covered suitable for
b 12in. speaker. 45/-. P. & P. 7/

sP EAK E R SYST E M s Table top or wall mo\:n:xng euc]oaure for 181 x 8in.

speakers 37/6. P. &
THE CAXTON COLUMN Corner Cabinet in naturaj teak finish for 134 x 8.
This is a column cabinet.

speaker also cut out jor tweeter, £3 10.0, P. &P 8/6.
Hize 22} x 5 X 64in., itted Hi-Fi speaker foam lined,
with 3 speakers. This will cabinet size 10} > 5} x 7{in. Teak finish, £3.
handle 10 watts and will P. & P. 3/6.
improve the quality of Wooler for above £3.0.0. P. & P. 2/6. Tweeter 12/6.
any tape recorder, or P.1/6. Condcnsex for croesover 2/6. Terminals
record player. Finished

2/8 palr P & P.
in wood grain cloth and

SPEAKERS:
sandstone Vynair. A real Elac Heavy duty Ceramic Magnets 11,000 line, 10in.
bargam at £3 plus 10/-

round 10 X 6ini. 3 ohm or 15 ohm, 42/6. V'. & P. 3/6.
. & P.

GARRARD 4 SPEED DECKS WITH CARTRIDGE:
Autochangers: Model 3000 £9.9.0. Model 2000 £8.8.0.
Model 1000 £7.7.0. P. & P. all changers 7/6.

TEAK FINISH WOODEN PLINTH:

With perspex cover. For Garrard 1000, 2000, 3000,
AT60, 8P°25. Bize 15} x 14} x 4in. deep (/hu deep
inc. cover). 5gns. P. & P. 6/6.

CARTRIDGES:

GP83 15/-. Reuter STD/2 17/8. GP91/1 20/-. Mono
Sonotone, 2TE8 15/-. Acos, GP67 15/-. TC8 less
bracket 18/6. P. & P. 1/- each.

B.S.R. 4 TRACK TAPE DECK 9 zns. P. & P. 4/8.

MICROPHONES:

Xtal Hand Mikes.

BM3 and 200C 30/-. P. & P. 2/6. Btand for same
12/6. P. & P, 2/-. ACOS Mike 45, 21/-. ACOS Mike
40 18/6. Dyn. Mike DM-391 22[6 CM21 Xtai12/6.
CM20 Xtal 9/6. Magnetic Hm 63C with remote
control switch 15/-, Telephone Pick-up 10/8. P. & P. THE STEREO. A sup-
1/-. Xtal Lapel Mike7/8. Guitar Mike12/8.P. & P. 1/- erior extension cabinet
fitted with two 7 x 4in.
BARGAINS IN TRANSISTORS: speakers. Size 16x9x
AC127, AF114, 115, 116, 117, 118, 119, 0C169, 170, | 8jin. Finished in fawn
171, 172, 200, 302, 303. 204, AC120, ACY40, ACY17, | Vynair with naturai teak
AF212, BCY10, 12, 33, 34, 35, 39, BFY50, 51, 52, | ende. £8. 7. & . 5/-.
90, 5/6 each. P. & P. 6d. OA202 1/3 P. & P. 6d. .
QAZ205, 208, 5/6. P. & P. 6d. 0C72, 75, 82 83
AAZ12, BY38, BCZ11, 3/6. OC7l, 81, 3/-.

Packs 1 OC44, 2 0C45 8/6. A.F. Packal OCSID
OC81 (Multard), 8/6. GET113, Red 8pot 2/-. 00‘26,
28, 29 8/6. ORP12 Light Cell 8/6. Diodes 081 2/3.
0A91,04951/9. P. & P. 1/-.

TRANSISTOR ELECTROLYTICS:
1.2,4,5,8, 10,18, 25, 32, 50, 100 mfd 15 volt working
1/3. P.

8in. roum] 15 or 3 ohm, 38/8. P. & P. 3/6. EM.I
131 % 8in. 15 or 3 ohm. 42/6. P. & I, 3/6. BE.M.I.
Tweeter, 12/8. P. & P. [/6. R.T.C. 12in. 20 watt 15 )
ohm (‘cramic magnet £5 50. P & P 5. 8 X 5in.

Elliptical 30 obm 30/-. P. & P. 3/6. 5in nd 30 ohm
17/6. P. & P, 2/5. 5+ 3in. 15 ohm 17/6 P. & P. 2/6.
7 < 4in. 35 ohm, 22/6. ’. & P. 2/6. All other speakers
supptiel—Coodmans, Bakers, W.B., Wharfedale,
Eagle. Tripletone.

THE MILTON. A Hi-Fi Bookcase Cabinet. 8ize
9 5 x 6in. with 5in. speaker. Finished in Teak
cloth with bold silk front. 80/-. P. & I’. 3/6,

PYE T.V. REMOTE CONTROL UNITS. Grey and
Red plastic case. 2 white/silver knobs. 2 volume
controls. 500K and 100K, gmall chassis. 7 yatds
5-way cable with octal plug Brand new, boxed.
Only 5/6. P. & P. 1/9.
EARPIECES WITH CORD AND 3.5 mm. plug. 8 ohm
n\ltg]naey,lc. 8/-. 250 uhln 4/-. 180 chm with ¢lip, 6/6.
A - .

THE IMP. Extension Speaker Calinet. TRANSISTOR SPEAKERS 8 ohm 2Zin. 8/6; 3in. 10/8;
Wedgeshaped, size 7} x 64in. fitted with 3iin. 12/6. P. & P, 1/-.
7 x 4in. speaker. Covered with attractive VYNAIR. Widths from 40to 34in.13/6 yd. off roll.
walnut with fawn Vynair front. Key- Send . stamps for sampl-s
hole alot in back. Only 25/8. Post 2/6. SPEAKER MATCHING TRANSFORMERS. , 7, 13
Note: All cabinets new and made with ohms, 8 watts 9/6. P. & P. 1,4

&P i }in. chipboard. All speakers ex TV PANEL( LIGHTS. SVleol"(] Blue, Sre;n‘ Y;]I(lm

reconditioned hi flux magnet. All ‘White (uses Lilliput bulbs) 3/- eacl . &

250 mfd DC 3/-. 500 mfd 12v DC 3/-. 500 mfd 25v carefully tested before despateh. NEON PANEL LIGHTS 200-250v 3/-each. P. & P. 1/
DC3/6. P. & P.1f 5 ROTARY SWITCHES : 2 pole Mains Switeh 8/-. 1 pole
RESISTORS. } watt 109 fram 4-7 ohm to 10 meg 5d. HAYDON SPEAKER SYSTEM. Size I6} x 15 x 7}in., fitted 12in. 12 way, 2 pote 2 way, 3 pole 3 way, 3 poie 4 way, 4

each, 4/- doz. P. & P. 1/- (minimum order 2/6). Bpeaker and volume control. Fabri¢ covered. £4.17.6. P. & P. 10/-. | Dpole 3 way, 3/8 each. P. & P. 1/-.
PAPER CONDENSERS tor Cross-Over Units 2mfd | 0 0 o 7 ele Products @
2/8. I’ ockista ol gle Products
i 1j- Stockista of @ Tagle Producie @ 192 MITCHAM ROAD, TOOTING BROADWAY,
4 AMP BATTERY CHARGERS £2.19.6. P. & P. 6/6. ® Bakers @ Tripletone @ Lincar. | LONDON, S.W.17 Telephone 01 - 672 3984
All makes of amplifiers and speakers ’
PIANO KEY PUSH BUTTON SWITCHES. 7 button. supplied. 8.A.F. please. Trade (Closed all day Wednesday)
ine. mains on off. 6 banks of  .C.0. 8/8. P. & I'. 1/~ ternis to bona fide dealere. (four minutes from Tooting Broadway Underground Station)

NO SOLDERING

AMAZING

H A C SHORT-WAVE CIGARETTE RADIO
L . L KITS ONLY 25 /

Yes a perfectly ordinary

WORLD-WIDE RECEPTION pecket of cigarettes!

But watch yourfiriends

astonishment on hear-

ing it fetch in station

after station, loud and

clear! Btillholds lOclg-

arettes yet cleverly

coneeals highly sensxhve fully tmnsmtonsed cireuit (in-

cluding battery). Even a young boy can asscuible it

under 2 hours. No soldering. No experience necessary. P LU S 3

Only 18 connections to make. Ldleal for taking to work =

with you. From our buiging testimonial tile Mr. D. B. of

Huddersfield, writes: .. . / kave fitted the paris in it and MAINS UNIT

it 18 working wonderfully . . . ALL PARTS including

KNI EEPT A

M‘lﬂg UNITS for

all types of
INSISTOR EOIIIPME/J’

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

Provides three separate

Bemi-Conductors, ABC Plans, etc. ONLY 25/- plus 2/8 switched output voltages
post ete. Parts availuble xeparately. Bv., 7iv. and 9v. DC. At-
MAKE 5 DIFFERENT tractive case with indica-
TRANSISTOR 39/6 tor light, mains lead LT S
RADIOS FOR output socket, piug and lead.
Noexperiencenecessary Size 4% x 33 x 21 in. 57/6 P.& P.2/6

No soldering. Ouly 8 {Extra lead with DIN plug for Cassette Recorders 7/6)

connections for first
radio to work. Just POWER PLUS
MAINS UNIT

Jook, you get Easy
ABC I'lans, Cabinet,

Famous for over 30 yvears jor 8hort-Wave Equip- ¥ y Loudspeaker {alone
ment of quality, “H.A.C.” were the original = //1,0% 17/6). Earphone, 4 for Cassette Tape Recor-
suppliers of Short-Wave Receiver Kits for the kg %&o 8Semi-conduetors, Coils, ders using 7jv. Complete
amateur constiuctor. Over 10,000 satisfled Condensers, Resistors, with DIN plug for recorder
customers—including Technical Colleges, Hos- -0 Tuner. 8witeh, Rerews, e power socket. Can also be
pitals, Public 8chools. R.A.F., Army, Hama. ete. YES— EVERYTHING' Loud clear English and I'ore|gn upplied { y 6-volt t
reception. Assupplied to Educational Authorities, 1{L.M. BTl el 6 G 01{ g b
IMPROVED 1968 RANGE Forces, ete. TESTIMONIALS ((ALORE. Complete put complete with suit-
One-valve model "DX”, complete kit—price 56/6 course—originally £68. Now only 38/6 plus 4/6 post ete. able plug. (Please state
(Postage and packing 3/6). NEW FULLY TRANSISTORISED 45/ make, model and voltage
Customer writes:—"Definitely the best one-valve POJWF‘A])?I‘;E szll)l‘gs Np—— "':Q’“ = P.&P.2/6 required).
8.W. Kit available at any price. America and with Full Variable Waveban N
Austratia reveived clearly M‘;md volume.” 'This A FRACTION OF THE 34/6 . MAINS UNIT for FI-CORD 202A TAPE RECORDER
kit contains all genuine short-wave components, NORMAL PRICE ONLY £4.15.0 P, & P, 5/-.
drilled chassis, valve, accessories and full instrue- Wﬂ}iY PALI MORE? kAIIl t_het la:igt
tions. Ready to usemble, and of course. as all our reflnements are packed into this
products—iully guaranteed. Full rauge of other new MULTI-8TATION ALL Tran- MAJOR POWER PI-US
B.W. kits still available, including the famous Gl_ﬁwr radio—the internal aerial MAINS UNITS
model “K’* (recommended by radio clubs). Al picks up even the remote stations i 6v. 39/6. P.&P.2/6" l-
orders despatched by return. (Mail order only.) anil the powerful built-in speaker For single outputs, 9v, 6v, 39/6. P.&P.2/!
Send now for a descriptive catalogue, order form. gives room filling volume. Individ- For two separate outputs, 9v -+ 9y,
llml 'tumng{“?rst»‘cilgss recemignd 6v - 6v. 42/6, P. & P.2/6.
a r Purchiase with confidence—packe: i
H.A.C.” SHORT-WAVE PRODUCTS ;n original manufacturers’ cartons. (Zleaselstateloutoutslieaued
Personal earpiece and bastery 4/6.) Bend 34/6
29 Old Bond Street, London W.1 T o N CORD, FLECTRONICS 11D, (PW47) R.C.S. PRODUCTS (RADIO) LTD.
P &b 8 Westbourne Grove, London, W.2. {Dept. P.W.), 31 Oliver Road, London, E.17
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calculated base current are fed into the scales on the
rule to evaluate the resistances R2 and.R3.

Set 6V in scale R, and rcad off the resistance 2-4k 2
opposite 2:5mA in scale V, since 25uA is off scale.
2-5mA = 25uA x 10? therefore R = 2-4kQ x 10? which
is 240k Q. Thus: 1 x 107* sec = 0-7 x C x 240 x 10? ic..
C 1x 102 10°¢

0-7 x 240 x 10 0-7x240°

Place the 7 in scale L opposite the | of scale M and
read off the significant figures 143 as the reciprocal.
1t is now only necessary to divide this by 240. Place the
1-43 of scale M adjacent to the 2-40 of scale L to divide
by 240 and rcad off 594 in scale M opposite the 10 of
scale L. To place the decimal point do a rough cal-
culation. In the denominator the 0-7 reduccs the 240,
and since we are rounding number off, we shall thus
reduce this to 200, approaching the 709, value of 240

6

. . L 10 .
that is required anyway. This gives: 02 x 10° with a
. . . . o I x 10-®
further simplification. Simplifying further: — 02

5x 107, or 5,000 pF. Thus the truc answer is seen to be
5,940pF. The nearest capacitor to this easily available is
probably 5,000pF, therefore, assuming this, we shall
now check the frequency that this would give, to see if
this is acceptable without further modification: t
0-7x5x10?x 240 x 10° = 3-5 x 240 x 10-® (mentally
readjusting).

Multiply this out with the L and M scales, giving 840
x 1078, or 2 x 840 x 10-® the full period, giving 1-68 x
102, Take the reciprocal of this from L and Z scales,
giving 598c/s. Now, bearing in mind that the formula
used is only an approximation, this may be considered
close enough. We can check the percentage error,
assuming the formula accurate, by placing 5 (represent-
ing 500c¢/s) opposite the component tolerance central
mark. adjacent to the Z scale. From this we sce that
598c¢/s represent nearly a 209 crror, and we may wish
to make this closer to 500c/s. To do this, take the
previously used formula, but instead of C being the
unknown, make R the unknown, putting C in as
5,000pF. This gives: 1 x 1073 = 0-7x S x 10°*x R and

103 108 104
07x5x10°? 0-7x5 35°

Determine the reciprocal of 3-5, and correct, giving
0286 x 10° or 286k(), as opposed to the original
240k Q. Refer to the preferred resistor chart, and it is
seen that 270k () is the nearcst preferred value. Now if
this is worked out for frequency, i.e., for 270k and
5,000pF, the frequency is seen to be 529¢/s. By checking
with the component tolerance scale again, this is now
found to be between 5 and 10%. To get even closer
than this it would be necessary to use parallel resistors
for the base resistance, and since the formula is only an
approximation, this is pointless. Thus we shall use R2
R3 = 270k Q.

Now, Iy must be determined for the transistors, by
setting 6V in scale R, and rcading off 2-23mA opposite
2-7k €2 in scale U. Since 270k €2 — 2-7k € x 102, the base
current is 2-23mA x 10 ? 22-3uA. The collector
current will thus be 22-3 x 40xA, which, multiplied on
L and M scales, gives 0-892mA. Again, curves for the
OC71 should then be consulted, but allowing, say, 4V
across the transistor, this leaves 2V to drop across the
collector loads. Select 4V in scale R and read off 4482
in scale R against 8-:92mA in scale V. Now this is one
cycle too far to the right, so it is seen at once that the
true value is 4-48k Q2. Looking at the preferred resistance
value chart it is seen that 4-3k €} 1s the nearest suitable

thus R =

value. Thus, R1 = R4 = 4-3kQ. Thus, the calculated
components for an approximate frequency of oscillation
of 500c/s arc: R1, R4 = 4-3k; Cl, C2 = 5,000pF;
R2, R3 = 270k Q.

The output may be taken from either collector
through a capacitor, shown in the figure taken from Tr2.
This capacitance should present low impedance to
500c/s, and should really consider the following circuit
impedance, but generally speaking, since the capacitive

reactance, Xe we can select a suitable capa-

2nfC
citor from this, giving a low value X, say 1004 for
cxample. This value can be very loose indeed, in terms of
accuracy, and hence m may be taken as 3 without any

1 .
qualms. Thus the formula Xe = C is quite adequate,
0-167 .
andC — - <o where the reciprocal of 6 has been worked
“xC

out from the rule. Take 0-167 as 0-17, and divide by 100,
the reactance, giving 1-7 x 1072, Now divide 1-7 by the
frequency, 500, and obtain the significant figures of 340.

Arough calculation is: 4uFand thus the true

0-2
500 x 100
value is 3-4pF. Increasing the capacitance decreases Xe,
therefore the most convenient capacitor above 3-4uF
would be very suitable, say 4 or 8uF, the value for C3.

AMPLIFIER STAGE CALCULATIONS

Figure 3 shows a typical amplifier stage, grounded or
common-emitter. We shall not design the stage, but use
the stage as shown to do a couple of calculations. Let
us find the input impedancc of the stage. Rin = R1//
R2//Ri If the transistor is germanium, then Vg, is
approximately 0-15V, therefore the voltage with respect
to earth, must be — [-15V. To calculate R; then, the
base current of the transistor must be known. The 1V
across the cmitter resistor, apart from indicating the
base potential, also enables us to calculate emitter
current. In scale R, IV gives us ImA opposite 1k€) in
scale U. Since I¢ is approximately the same as Tg, take

A
2]0 — . From the L and M scales, or
by reciprocal, the L and Z scales, this is found to give

Vs 115V .
16-7pA. Now, Ri L 670A" Set 115V in
scale R and read 690Q opposite 1-67mA. Since 16-7pA

1-67mA x 102, then Ry = 690 x 10%, i.e., 69k Q. Thus,
input resistance is 69k in parallel with 39kQ in
parallel with 5-6kQ, and is, of course, less than the
lowest of these, 5-6k Q2.

Now there are two possible approaches on the rule
to evaluating this, one, and that which will be considered
Arst, considerably more cuming than the more con-
ventional way, and giving a good approximation to the
answer. The first method makes use of the parallel
resistors chart. Let us consider the 69k () resistance in
parallel with 39k ¢). Looking at the chart for the higher
value, 69k Q, we sce the 68 the closest to the required
69. Below this the other required significant figures, 39,
are seen. Trace the 69 and the 39 lines back until they
intersect, and this is seen to occur at about 25 on the
right-hand scale. This represents 25k (2.

Note. When using this method, take care that when
one of the numbers is multiplicd by some factor 10"
to give the particular resistance, the other resistance
must also be multiplicd by the same factor, for a true
reading, 1.e., in the previous example, both 69 and 39
are x 10° in terms of absolute resistance. In this case

1
the base current as: —
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you could not go wrong, but if the line for 390 had been
shown, this intersecting 68, for example, would have
given a wrong answer.

We must now consider 25kQ in parallel with the
remaining resistance 5-6k Q. We must, to use the pro-
vided values, modify the 25k Q to 22k 2, and employing
the factor x 102, 220 then represents 22k (2, and 5-6k €2
is represented by 56. These intersect at 45, giving the
value for R; approximately equal to 4-5k(.

The more conventional method is to apply the

R R . .
D bThus, considering 39kQ in

Ra+ Ru. . G
. i . 3 —4-9k Q.
parallel with 5-6k (2, we have: o) 4-9k

Then we consider 4-9k Q in parallel with 69k Q, giving:

4-9kQ x 69k Q
739k 5-58kQ where L and M scales are

used to evaluate these expressions. Thus, with the
approximate chart method, as can be confirmed from
the tolerance scale, the approximation of 4-5kQ is
less than -2% error of the more accurate calculation
giving 4-58k Q.

Finally, let us select a suitable value for C1, assuming
that the lowest frequency of operation of the amplifier
is 100c/s. C1 should be made to have a reactance of
about 1/10 the value of the resistor it decouples, to
give good dynamic gain at low frequency. As frequency
increases, the reactance decreases, and thus we need
only worry about the low frequencies with the de-
coupling capacitor. Its object is to, relative to R4,
provide an a.c. short-circuit to earth. Thus X. should
be about 100Q2 maximum at 100c/s. Again there is no
reason why we should not round off n to 3, hence, to

formula: Ry =

obtain C, we obtain the following: C = 6 x100% 100°

it is seen that the reciprocal of 6 gives us at once the
significant figures required, and this is found to be, from
the rule, 1-67. Now, a rough calculation gives us:

goxion  JOME:

Thus 16:7xF is seen to be the actual value, and the
nearest higher capacitance will be taken, namely either 20
or 25uF. A 16uF capacitor is available, if the physical
dimensions of the larger capacitor are too great, and
this is just acceptable, however better to reduce the
reactance even further if possible, hence going to a
higher capacitance.

In this article the rule has been shown in some of its
uses. The circuit designer and constructor should find
the rule of great use, and it is hoped that the information
provided in this series will enable anyone to use the
rule to its fullest. ¥ |

RECLAIMING FAULTY TRANSISTORS

—-continued from page 825

tion. This could be used in a safety circuit where only
when A and B and C are connected to OV, would the
supply switch ON.

We have seen how we can salvage diodes and zener
diodes and some of the many circuits in which they can
be used. To gain any benefit we must use the reclaimed
junctions. As we have nothing to lose, we can take the
gamble and be surprised at how often our own designs
are more suitable than existing circuits. So let’s use
those dud transistors, wherever and whenever we can.
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FREE
PW/PTV
FILM SHOW

FRIDAY, MARCH 29th, 1968
AT
CAXTON HALL, CAXTON STREET
WESTMINSTER, LONDON, S.W.1

Interesting, entertaining, educational. Meet
old friends, shake the Editor's hand {(no
extra charge). Entirely free including refresh-
ments at “half time”". Admission by ticket
only. Send large s.a.e. to:

.

Film Show, “Practical Wireless,”” George
Newnes Ltd., Tower House, Southampton
Street, London, W.C.2.
PROGRAMME INCLUDES SPECIAL
FEATURE ON COLOUR TELEVISION

PRACTICAL TELEVISION

BENCH POWER UNIT

Because of the increasing use of transistors in
television receivers and other equipment, a wider
range of outputs is required than formerly. This
unit provides l.t.,, bias, h.t. and e.h.t, (up to 1kV}
supplies, with a.c. and d.c. outputs, suitable for all
types of transistor or valve operated circuits. The
unit is all solid state and uses printed-circuit
construction.

OBTAINING THE BEST SIGNAL
Many set troubles turn out to be due to inadequate
signal input to the receiver, and with the increasing
number of colour sets in use this problem will
increase. This article describes the signal strengths
to be found in different locations and on the
various Bands, and the types of aerial needed and
their correct installation in order to obtain the
maximum signal inputto the receiver.

MICROPHONY IN CAMERA TUBES
There are times when the picture received presents
all the symptoms of sound-on-vision though this
cannot be cured by receiver adjustment. The cause,
however, is not a receiver fault but the result of
camera tube microphony. This article describes
the symptoms, the factors that give rise to the
problem and the steps that have been taken in the
latest camera tubes to overcome them.

PLUS ALL THE REGULAR FEATURES

on sale February 23rd  2s 6d

-



CONVECTOR
HEATER

Just serew it together.
Usges 1250 watt copper
clad element which gives
off black heat. Will last
a lifetime. Ideal for bed-
room, it's 8o safe.
Complete in atove en-
amelled case.28/6. easily
worth double. Carriage
and insurance 8/5.

MINIATURE WAFER SWITCHES
ff}-%; 4pole, 2 way—3 pole, 3 way—4 pole,
HEET

3 way—2pole, 4 way—3 pole, 4 way
—2 pole, 6 way—1 pole, 12 way.
All at 3/8 cach, 36/- dozen, your
assortment.

INFRA-RED
HEATERS

Make up one of these latest type
heaters. Jdeal for bathroom. ete.

They aresimple bomak_e from our i

easy-to-follow instr silica d el ts designed for the cor-
rect infra-red wave length (3 microns). Price for 750 watts element, all parts
metal casing as illustrated, 19/8, pius 3/6 post and ina. Pull switch 3/- extra.

CONTROL
DRILL
SPEEDS,

DRILL CONTROLLER

Electronically changes speed
from approximately 10 revs. to/
maximum. Full power at
allspeeds by Mngertip control,
Kit includes all parts, case every-
thing and full instructions, 19/6,
plus 2/6 post and insurance. Or
available made up 32/8. plus 2/6 poat.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Belf-regulating

temperature control. 10/~ post free.

G.E.C.13 amp SWITCHED SOCKET

An excellent opportunity to re-
equip your house or workshop, or
if you are a contractor to restock
for future ring main johs. We offer
12 GEC switch sockets. Brown
Bakelite surface mounting. Latest
ring main type listed at 6/8 cach.
You can have a box of 12 for 30/- only— thus show-
ing you a saving of £2.8.0. ’ostage and insurance
4/6 extra.

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tube
ends, starter, starter holder and 2 tube clips,
with wiring instructions. Suitable for normal
fluorescent tubes or the new “*Grolux'’ tubes for
fish tanks and indoor plants. Chokes are super-
gilent, mostly resin filted. Kit A—15-20 w. 19/6.
Kit B—30-40 w. 17/6. Kit C—80 w. 17/6.
Kit D—125 w. 22/-. Kit E—65 w. 18/6. Kit
MF1 is for 6in., 9in. and 12in. miniature tubes
19/6. Postage on Kite A and B 4/6 for one or two
kita then 4/6 for each two kits ordered. Kits C,
D and E 4/6 on first kit then 3/6 for each kit
orlered. Kit M¥1 3/8 on first kit then 3/6 on
each two kits ordered.

GANGED POTS

Standard type and size with good
length of spindle—made by
Morganite. List price is 10/- each
but if you act quickly you can
have them at 12/- doz. (or 1/6 each if less than
doz.). Tollowing valves in stock all “lin”’ —100K
+100K —500K +500K all new and unused.
Post 2/9 on 1st doz. then 1/- per doz. 6 doz. or
more post iree.

HURSEAL AUTOMATIC TIME
SWITCH

12 hour. 15A to control healing, lighting, radio,
immersion heaters, etc. Regular price £4.4.0.
Limited quantity 38/6. P. & P. 3/-.

HI-FI SPEAKER BARGAIN

12in. High fidelity
loudspeaker. High
flux permanent
magnet type with
either 3 or 15 ohm
speech coil. Will
handle up to 10
watts. Brand new
by famous maker.
Price 20/6. With
built-in Tweeter 85{-, plus 3/8 post and insurance.

MAINS RELAYS

Type A 210/250V AC coil, 2 types, one for single
whole chagsis mounting, has 3 paira heavy duty
changeover contacts. 8/6 each,

Type B in clear plastic case on tin base. plugs into
octal valve holder. 2 pairs changeover contacts
12/6 each.

COPPER CLAD ELEMENT

1250 watts—4ft. long but bent to U shape, ideal
for overhead heater—just mount reflector above.
12/6 each, plus 4/6 post. £8 doz. post paid.

MAINS TRANSFORMER. Upright mounting with
primary tapped 200, 220, 240 v. H.T. secondary
is 250-0-250 v. at 80mA and it has two L.T.
secondaries of 6°3 v. 1{ amp.—unused (removed
from equipment), 15/- plus 3/6 post and insurance.

iy

PP3 Eliminator. Play your pocket
radio from the mains! Bave &
Complete component kit comprises
4 rectitiers—mains (ropper resistances,
smoothing comdenser and instructions.
Only 6/6 plus 1/- post.

Where postage is not definitely stated as an
extra thep orders over £3 are post free. Below
£3 add 2/9. Bemi-conductors add 1/- post.
Over £1 post free. 8. A.E. with ebquiries please.

THIS MONTH'S SNIP

INTERCOM BARGAIN l

MANAGING DIRECTOR

OFFICE

Will save time and improve y. I[deal in hi ljit hop
surgery, etc. Complete outfit comprises Master unit and three substations
each of which can call the master and have full two-way working. No
wiring problems as subs fitted with 80ft. twin flex and they plug into
sockets. Also included is packet of staples—and battery. Nothing else
to buy. £4.18.8, plus 4/6 post and insurance.

GARRARD
AUTO RECORD PLAYER
Model 2000
This is one of the latest products
of the World’s most experienced
maker of fine record reproducers. Its
superior features include—automatic
playing of up to 8 mixed size recorda—
stopping and starting without rejecting
—manual playing—plek-up pivots to give
low stylus pressure—large diameter turn-table for max. stability adjustments
include pick-up height—pick-up dropping position and stylus pressure. Size Is
13} x 11%in. clearance 4%in, above, 2}in. below-—fAtted with latest hi-compliance
cartridge for stereo—and mono. L.P. and 78. 8 d with ti
template and service sheet. Offered thia month at the Bpecial Buip price of
£6.19.8 plus 7/6 carrisge and insurance.

THE VECTRONOME
CAPSTAN DRIVEN
TAPE RECORDER

This is a truly portable, selt-contained
instrument with built-in microphone
and loud ker wing a 5-
amplifier with P.P. output and suit-
able for operation from mains or by
chargeahle batteries. Tape capacity is
25 minutes on easily changed apools.
A tape position indicator gives quick
reference to any part of dictation.
Recording level is automatically pre-
set during dictation and can be ad-
justed to suit operator. Interlock
prevents unintentional erasures. Tape
speed controlled by fly wheel driven
capstan. Very portable in neat case
with carrying handle, overall size of
which is approximately 64 x 7} x 2
in. Price with tape, nickel cadmium
rechargeable batteries and mains
battery charger £9.19.8 (rather less
than !/, original price). Postage and insurance 7/6. Unused and in perfect
working order.
© e

RADIO STETHOSCOPE

Easiest way to fanlt find—traces signal from aerial to

speaker—when signal stops you've found the fault
use it on Radio, TV amplitier, anything complete
kit, comprises two special transistors and all parts

including probe tube and crystal earpiece 28/8—twin

stetoset instead of carpiece 7/8 \{D

extra—post and ins. 2/9.

THE ‘TECHNICAL’
RECORD PLAYER

4 apeed, gram. motor with light weight
pick up, motor elcctronically balanced  \
and free from wow and tlutter. Speed
change by push button—186, 33, 45,78
r.p.m. Price 39/68. T wo valve amplitier
32/8. Eliptical speaker 9/8. Cartridge
extra, mono 10/6; stereo, 15/~ plus
4/6 pogt and insurance. DON’'T MIS8
THIS TERRIFIC BARGAIN.

"f_-". =

TUBULAR HEATERS
New and unused made by G.E.C.—rated at 60 watts per ft. — these are ldeal
in airing cupboards, bedrooms, offices, stores, greenhouses, etc., curtains or
papers can touch them without fear of scorching or fire. 8upplied complete
with fixing brackets and available in the following sizes. Prices which are about
1 of list price include carriage by B.R.8. 8ft. 80/-; 101t. 36/-; 121t. 42/-.

FLOOD LAMP CONTROL

Our dim abd full awitch ia ideal
for controlling phote flood lamps:
it gives two lamps in serles, two
lamps full brilliance abnd lamps
oft. Bimilar control of other appli-
ances can be arranged where used
in pair or where circuit can be split
exaclly in half. Technically the
switch 18 known as a double-pole
change over with off. Our price 4/8.

)

MAINS TRANSISTOR
POWER PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6 v., 9 v., 12 volts for up to
B500mA (class B working). Takes the place of any
of the following batteries: PP1, I'P3, PP4, PP6,
PP7, PPY9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers, and instructions. Real snip at only
16/8, plus 3/6 postage.

DOOR INTERCOM

Know who is calling and speak
to them without leaving bed
or chair. Qutfit comprises |
microphone with call push ]
button connectors and master |
inter-com. Bimply plugs to- |
gether. Originally sold at £10. |
8pecial anip price 79/6, plus
3/6 postage.

GEARED MOTOR

HALF REV. PER MINUTE
Made by famous Smith
Electric, mains operated
and quite powerful. Size
3¢ x 2% x 1jin. deep.
Becondary use as process
timer. Internal switch
can be made to break
circuit within a period
up to 2 mins. 17/8, . &
P. 2/6 unless ordered

with other goods.

MAINS MOTOR

Preclsion made—as used
in record decks and tape
recorders—ideal also for
extractor fans,
heater, etc.

perfect. 8nip at 9/8.
Postage 3/- for first
one then 1/- for each
one ordered. 12 and
O over post free.

RELAY SWITCHES. These enable micro switches,
delicate thermostats or other low current devices
to control up to 30 amps.—ideal to switch thermal
storage heaters motors, etc., made by the
famous A.E.I. group these are listed at £25 each—
you can buy if you hurry at a very keen price
of 38/6 each and we will include diagrams and
data. Mounted on panel size approximately
6 x 7 x 2in. deep.

THERMOSTATS

Type ““A” 16 amp. for controlling room heaters,
greenhouses, airing cupboard. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F.
9/6 plus 1/- post. Suitable box for wall mounting
5/-. P. & P. 1/-.

Type “B” 15 amp. This is & 17in. long rod type
madde by the famous Sunvic Co. Bpindle adjusts

this from 50-550°F. Internal screw
alters the setting so thizx could be
adjustable over 30° to 1000°F. Buitable

o T

: R RS RSSIY) on -

=g trolling

Y furnace, oven kiln, immersion heater

or to make flame-start or fire alarm.
8/6 plus 2/6 post and insurance.

Type **D>. We call this the Icesstat as it cuts in
and out at around freczing point, 2/3 amps. Has
many uses, one of which would be to keep the loft
pipes from freezing, if a length of our blanket wire
(16 yds. 10/-) iz wound round the pipes. 7/8.
r.& P11

Type ‘““E”. Thla ls standard refrigerator thermo-
stat. Bpindle adjustments cover normal refrigera-
tor temperature. 7/8, Plus 1/- post.

Type “F’. Glass encased for controlling the temp.
of liquid—particularly those in glasa tanks, vats
or sinks—thermostat ia held (half submerged) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemical baths of all typea.
Adjustable over range 50° to 150°F. Price 18/-,
plus 2/- post and insurance.

ELECTRONICS (CROYDON) LIMITED

{Dept. P. W.) 102/3 TAMWORTH RD., CROYDON, SURREY (0pp. W. Croydon Stn.)
also at 266 LONDON ROAD, CROYDON, SURREY S.A.E. with enquiries please
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SINCLAIR

@ ACOUSTICALLY
CONTOURED SOUND CHAMBER

@ MAXIMUM LOADING IN
EXCESS OF 14 WATTS

@® BRILLIANT TRANSIENT
RESPONSE

@® 15 OHMS IMPEDANCE

@ AN ALL-BRITISH PRODUCT
@ THE IDEAL LOUDSPEAKER FOR YOUR Z.12 HIGH FIDELITY SYSTEM

a truly superb loudspeaker

Price need no longer stop you enjoying the
best possible high fidelity ioudspeaker re-
production, nor is size any longer a
problem. These are considerations of the
utmost importance to the stereo en-
thusiast. In the Sinclair Q.14 you will find
a loudspeaker of such superb standards
and so compactly and cleverly designed
that you will want to change over to
Sinclair the moment you see and hear it.
At a recent trade show, experts and tech-
nical reviewers were amazed at the
performance of this Sinclair speaker and
agreed that for its size and price, the Q.14
was extraordinarily efficient. Tests made
on a stock model by an independent
laboratory specialising in acoustic re-
search show the Q.14 to have an ex-
ceptionally smooth response between 60
and 16.000Hz with well sustained output
both below and above these readings.
The remarkable transient response en-
sures clean cut separation between in-
struments, voices, etc; the unusual con-

tours of the Q.14 aliow it to be conveniently
positioned on bookshelf, wall corner or
flush-mounted singly or in assemblies of
two or more units.

The Sinclair Q.14 comprises a seamless,
sealed assembly of special ultra-low re-
sonant materials with detachable base and
embellishment of solid aluminium bars.

J.R.H. of Blackpool, Lancs. writes :

The Q.14 is superior to the speakers that |
have been using . . . every note from the
lowest to the highest comes through
perfectly.

Try the Q.14 in your own home without
delay. Your money plus cost of postage
back to us will be refunded in full in the
unlikely event of your not being fully
satisfied with the Q.14

£6.19.6
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HIGH FIDELITY AT VERY LOW COST

RESPONSE FROM Eight special H.F. transistors are used in the Z.12 to achieve
15-58,000Hz-- 1dB results to compare favourably in every way with the costliest

THEWORLD'S
SMALLEST

equipment you can buy. But the Z2.12 is smaller, is more RADIO SET
o versatile and certainly saves you money. It is preferred not
IDEAL FOR only for mono and stereo_h|-f|: but it also enjoys enormous
BATTER? popularity fitted in electric guitars, used for P.A. and inter- COSTS I_ESS'

coms and many other instances where power and dependa-
OPERATION bility are imperative. This superb amplifier with integrated

[ ] pre-amp is supplied ready-built. tested and guaranteed
ULTFALINEAR together with the Z.12 manual which details matching.

SOUNDS
CLA volume and tone control and selector switching circuits BETTER
$S B using one Z.12 in mono or two in stereo.

9 /6 SINCLAIR MICROMATIC

“'I have installed your Stereo 25 with two 2.12 Ampli-
flers. I have nol heard anvthing belter on sets costing
four times as much.”

and guaranteed.

As easy to take with you everywhere as a wristwatch, the Sinclair
With manual.

Micromatic is the finest of all personal receivers ever. Brings in

W.R. M., Newcastle-on-Tyne. Radio 1 and stations all over the medium waveband with fantastic
power and better-than-ever quality now that a high-fidelitv type
SINCLAIR STERED 25 DE-LUXE magnetic earpiece is included as standard. Whether you build the
1 am surprised and delighled with the reproduction PRE-AMP AND CONTROL UNIT Micromatic or buy it ready assembled, the cost of this §eQ is now
(from iwo Z.12's in stereo). For use with two Z.12's or any good hi-fi s2 low that the-e ie nothing ta stop you enjoying it straight away.
R. H., Ayrshire. stereo system. Frequency response 25Hz to
30KHz - 1dB connected to two Z.12's. Sensi- MAGNETIC EARPIECE
tivity Mic. 2mV into 50kQ; P.U. —3mV into : PLAYS ANYWHERE Cf’[’,’)"’"e"’ Ait
50k$2 ; Radio —20mV into 4-7Q. Equalisation SIZE 11/, » 19 1.in. LA Gif o 49/6
A NEW HEAVY DUTY SINCLAIR MAINS  30k2: Sadio Saomy fato 478, Faualisation O ek carpiece
POWER SUPPLY UNIT 50 to 20,000 Hz. Size 63X 24X 2%in. plus @ FANTASTIC RANGE AND e
PZ.4 Stebilisea. heavy duty power pack for  knobs. With elegantly styled brushed and POWER tested, with b
maximum operating standards from Z.12 [EUELIEE EUCIGHDLT) {0 Long Iife mercury cails (two required) e
assemblies. New circuitry, 18V D.C. at 1-5A from panel.'B:m. (estedigand £9 19 6 e.acf??s.grr’;. v et ft S e
standard A.C. inputs. 99/6 EUEIENES R
[ Raaieden R R S ———
] To: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE :
USE THE ORDER FORM FOR DELIVERY.BY-
RETURN POST PAID SERVICE. V prease send POST FREE NAME . N
R TV ) I
when writing your order. I ADDRESS .. ... Cereren oxet eCoeeees vz |
YOUR SINCLAIR GUARANTEE | - I
Shou'd you not be completely satisfied with your
purchase when you receive it from us, your money I
will b= refundedin full at once and without tion. s orvyiod e T T 3
FULL SERVICE FACILITIES AVAILABLE I For which | enclose cash/cheque/money order PW.3 |
TO ALL PURCHASERS.

P N L e L - ———— ]
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HOUSEHD,
s S 5%

for quick,
gasy,reliable

soldering

Contains 5 cores of non-corrosive flux, instantly
cleaning heavily oxidised. surfaces. No extra flux
required. Ersin Multicore Savbit Alloy also reduces wear
of copper soldering iron bits.

SIZE 15
SIZE 5 SOLDER
HANDY SOLDER DISPENSER
DISPENSER

Contains 21 ft. coil
of 60/40 Alloy,

22 s.w.g. ldeal for

small components,
transistors, diodes.

Contains 12 ft. coil
of 18 s.w.g. Ersin
Multicore Savbit
Alloy. 2/6 each.

I etc. 3/- each.
BIB MODEL 8
SIZE 12 WIRE STRIPPER
Ideal for home i, AND CUTTER
constructors. Strips insulation
Contains 102 ft. | cleanly and

of 18 s.w.g. Ersin
Multicore Savbit
Alloy on a plastic
reel. 15/- each.

quickly, fitted
with unique 8
gauge wire
selector. Plastic
handles. 9/6 each.

Packed with ideas on home | | [ENRRRRARA R T
improvements for 1968

Special features:
BUILDING A TERRACE COCKTAIL/STEREOGRAM CABINET £25

. 9 q 3 Polished Inut veneer with
Gives a leisure and play area for the kiddies and S et e;zg':,‘.f g.;:;as f‘:ontideiocktail
improves the look of your house—at modest cost.

compartment, padded. Position
— for two 10in. elliptical speakers
BEDROOM — [=I
FURNITURE E

Record storage space. Height
35%in., width 523in., depth

143in. Legs 1 gn. extra.
OTHER MODELS, SEND

How to utilise FOR FREE LIST

an alcove by

installing a

built-in  bed-

room suite . . .

RECORD PLAYER CABI. |
constructing twin bed-head units.

NETS, 49/6. Latest designed
covered cabinets. Takes any
modern Autochanger, P. & P.
/6.

-
TAPE RECORDER CABINETS 49/6. Dia. 16” x 12" x 7}". Red and Grey.
Cut out for BSR deck. P. & P. 7/6.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 93" x 63" x3}".

GRAVITY HEATING SYSTEMS P. & P. 416. Similar cases in plastic 7/6.

L SINGLE PLAYER CABINETS 18/6. P. & P. 7/6.
Atlastthe know-how on basncpnncnplesand com- TV TURRET TUNERS, 5/-, New, less valves. Press button models 19/6.
mon fault causes. Invaluable to the householder P. & P. 4/6.

with a domestic hot water heating system. |

17in.—£11.10.0 TWO-YEAR GUARANTEE

| 3 Star Guarantee
BUILD YOUR OWN HI-FI UNIT ‘ * Tube % Valves EX-RENTAL TELEVISIONS
A simple but attractive design, with player, record *_Componants_Cart. 30/
storage and twin speaker units. FREE ILLUSTRATED
LIST OF TELEVISIONS

HOME EXTENSION ‘ 177 —19"—21"—23'

WIDE RANGE OF MODELS
A permanent, professional-looking structural im-

SIZES AND PRICES
provement that will add pounds to the value of ‘ DEMOIRTRATIONSIORILY

e Y
TWO-YEAR GUARANTEED

your house.
TUBES 100% REGUNNED
14in.—69/6 17in.—89/6
EIIAAFI‘I\?'FE\I IMPROVEMENTS AND 21in. and ALL slumuws TUBES 99/6
i EXCHANGE BOWLS, Carr. 10/6
.NAN.CE How to make a sundial, EX MAINTENANCE TESTED T/uses
spruce up with rustic woodwork, make and repair 17in.—35/-

chain link fences, construct a 5-barred gate for 1 Carr. 5/- (not slimline)

the garage drive. DUKE & CO. (LONDON) LTD.
621/3 Romford Road E.12 Tel. 01-478-6001/2/3
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PCLSS  9/3 SllE12 10/- | UY41 7/8| 243 5/- | 6AJ7 2/~ | 6CW4 13/9 | 68A7 7/~
FUIIY guafanteed ]gg}:s’g“g;g DOX-20 | UYEs 59 | 2D21 8- | 6AKs  5/-| 68 13- | 0BATGT 86
= - i - | V246A/1K 4 4/- | 6AK7 6/-| 6D6 3/- | 88C7 H- U
Individually packed |=ris6 o |zeee “s5- 190/- | 3A108A35/- | GAKS 858 | 6F5GT 8/- | 1SCIGT 5/-
PL38 18/3 | TP26  5/- | VL863135/- | 3A146J 55/— | 6ALE  3/- | 6F6G  4/- | 68G7 7/
PL81  8/-| TTIl 3/~ | \pag 2/6 | 3A/167/M GALSW 7/- 6F7 68/ | 82137 3/6
V AL V E s P82 8- | TT15 35/ | viges a1 s51- | oAb 40| SF8G 5/~ | 4sTic 6/8 brand
PLBS  6/8 | TTR31 45/- | (po® 0| 387 6/- | 6aM6 11/6 | PF12 4/~ | 6STTGT 618
ACIHL /- ECo1 3l | FW4/800 11500 1006 | Taoso0 gl | V20530 | 3B24 13- | eaxs e | Shis I | BT & ALL valves
ARPs 3 | Kooy 418 | oauk safe | BX3, M [ 1220 18l | oppp 80| SO0 BT | SASEW 97| eras 141 sstior 3s guaranteed
ARP12 3/6 | ECC82 5/9 | G1/370K X 2D R S/OF A Lo S 6/-| 304 8 ka2l o) eENz ars
AR MO EoC: o2 20/~ | BY33 93 u1s 8- | oo 871 3L B/ 64BIG 18/ | 6Fs3 15/ 68Q7G'T §/-
ARTP1 6/- | ECC84 8/3 | Gs0j2G 5/ | BY80  6/3|U25  16/-| o LY Q AT6  4/6 | 8GoG  2/8 2/- | 19G6  15/- | 705A 10/-
ATP4  2/3 | ECCS5 5/4 | G120/1B PYS8L  6/3 | U26 16/- | WI118 10/-| 384 5/8 | 6AUS  5/9 | 6H6GT 1/9 evsc 7/8 | 19H4 85/~ [ 715B  60/-
AZ31 10/8 | ECC88 7/- 17/6 | EY82 b9 TU27 8- | Wi 8/~ ] 3v4 8/8 | 6AX4 8/~ | 6HE6M 2/- | 6V6GT 7/6 | 20A2 35/- | 717TA  3/-
BD78 40/~ | BOOS! a4/ | Gm4 5/~ | PY83  8/0 | U5z 4/6| X655/~ | 4D1  4/-| gBiG 15/ G.NWA 10/- | 6v6M 8/- | 20P4 22/~ {803  22/6
BL63 10/~ | BOCISe /8 | GTE1700 PY800 10/3 [ USL 18/~ | X66  7/8 | 5A173G 5/- | 6B7 8/ 8/~ | 6X4  4/- | 25L6GT 8/8 | 807 8/-
Ba15s 181~ | Bobso 716 12/~ | PY801 10/3 | Ulyl 16/ | X76M 7/- | 6A174G 5/- | GBBG  2/6 ona 2/~ exsé'.T g;; 221750 gg gga 72;—
- 675 2 Z 3 -
Bri 15077 | Bonss i/ | Gzse il/e 63012 13f3 | So740T 9/ | 8200 50)-
B 8| Ko ol ns TRANSISTORS, ZENER DIODES etc. | &°3F | i 8k &
CcvV102 1/- H30 3 ] :
ovios 4 |ECuSs e8| ite 4l & 1 ggglg 1o | 85% 51
GV315 (mat- | ECL80 6/8 | ILoK 2/ | OA5 3/~ [ OC26 @/~ | 2NG85 7/6 | AF118 10/~ | CRB1/10 5/~ | JKIOA 18/~ | / 18 16/- ) 84 e
ched pair) | ECL82 6/8 | RI23 6 | OAl0 3/~ | 0C28 128 2\'1040201— AF124 7/6 | CRS1/209/6 | JK10B 15/- | 7C68 8/- | 30Fs 16/~ 8664 %0/‘
0/~ | ECL83 11/~ | grosppsy. | OA47 28 | 035 10/- | 2N1090 7/8 | AF125 6/6 | CRs1/30 JKI1A 12/6 | 7C7 8/~ | 30FL1 17/3 | 884 0/~
Cvsls (Sih. | BOL3G 9/ | Hrar” aj- | OATO /6| OCil "6/~ | aN1091 /6| AFI26 6/ 10/~ | JK19a 22/8 | TF8W 12/8 | 30F1.1218/6 | 954 417
gle) 50/ | EFS5 33 | guho o | OASL g/~ | OCi0 4/ | ON1306 7/8 | AF127 6/- | CRS1/35 JK204 17/6 | 7HT 5/8 | 30FLI3 9/3 | 955 2/6
C¥31 716 | E¥STA 7~ | Kvge eor- | 0Ago /- | OCTL  3/- | INI307 7/8 | AF139 10)- 1 TK21A 12/8 | 7Q7 7/~ B0FL1418/- | 956 /-
Dil 8- | EF40  9/3 | RTus s | 0400 s/ | OC72  3/- | 28308 10/~ | AF1T8 12/8 | CRS1/40 MATI007/9 | 7V7 5/ 80L15 133|957 /-
DT 5~ | Brdr 1073 i OAc02 56| 0C73 8- | AAZ18 4/ | AFY19 22/6 12/6 | MATI018/6 | 7Y+  9/3| SOLI7 1%/3 | 9584 4/~
DA100 £6 | EFso  aje | KR8 18/61 o008 g | 0CT8 B/~ | ACI07 10/~ | AFZ11 17/- | CR83/05 6/~ | MPF102 izl 4/6 | 30P12 14/9 | 1625 6/~
DAFsS 65 | Brag /3 | K07 45/ 0A211 9ye | OCBID 8/-| ACI26 6/6 | ABY2 6/6 | CR83/20 11/- | 9D2 3/~ 30P19 16/ 1629  4/8
DAL, 4l | Brel g | KTl 76 | OAZLL 9161 GGy " By | ACL27 7/ | ASY2S 6/6 10/- | MPF103 9/6 | 9D6  2/-| 80PLL 16/ | 2051 = 5/-
DET20 2/~ | Erss 69 | KI5 7l AZ20011/- | 6C139 7/ | ACI28  6/6 | ASZ21 12/6 | CRS3/30 MPF104 10F9  8/-| 30PL1318/4 | 4043C 85/-
Dl 6/9 KT88 27/- | OAZ0110/- | 6159 5/ | AC176  7/8 | A8%23 30/— 10/- | 10Pi4 18/6 | 30PL1418/4 | 4313C 20/-
Dot 10~ | Exae 318 | KTzes - | Oaz202 0C170  5/- | ACY17 8/8 | AUIOL 30/- | CR83/40 MPF105 1IEZ 15/~ | 33A/1101K | 86760 10/-
DF92 /- |EFe1 gy |68 8- | o to o o|0C200 78| ACY1s s/6 | BClo7 6/- 12/8 - | 1248 31 8/~ | 6878 10/
DF96  7/3 | EFoz oy | MH4l 8/ | OAZ206 B/6 | 60001 10/- | ACV19 6/6 | BCT3L 13/6 | C84B 25/ | RABS08AL | 12AT6 /3 | 35EEGT 7/ (0696 6/
DK92 8/6 | Bvos i | MULDG 7/6 | OAZ207 9/8 | 0C202 12/8 | ACY20 5/- | BCY3S 7/6 | GET102 6/- j | 12ATT G/6 | 35T - 17/6 | 5704 9/-
DESS 773 | Bxigs g | MLS &/ | OAzZ208 0C203 10/6 | ACY21 6/- | BSY25 4/- | GETI03 4/6 | 8CR51 12/6 | 12AV6 8/2 | 35W4 5/~ | 5726 7/
Bies & | Emes o |Nst 8- to 0C204 17/6 | ACY22 3/8 | BSY27 6/8 | GLTI058/6 | 8X645 16/- | 124V7 8/8 G0GTERR10/S
Di92 4/- | Emeo gy | N8 15/~ | OAZ213 8/6 | 0C205 12/8 | ACY28 4/6 | BSY28 6/~ | GETLIL §/- | Z Range 59 | 85 6060  6/6
DLe3 4/~ | EL3L 15/- | 0AZ /8 0A/2l3 0C206 17/6 | AD140 16/- | B8Y51 7/8 | GETI115 9/ | Zenerdiodes 12AT7“* 3575GT 8/- | 6064 7/
Droi /8| BLse 3 | OB2 8/9 IN21  3/6 | ADI149 16/- | BYZ10 12/~ | GETI116 8/68 | 3/8 each P 5/6 | 37 4/- | 6065 8/~
e | 3Ploms  w- 0AZZZ510/— IN91B 5/- | ABY11 16/— | BYZ11 10/6 | GETB72 6/- | Z»A range | 124X7 6/3 | 38 4/- | G080 22/~
a0 : 0C3  6/— | OC16 15/~ N4z  4/- | AEY1212/8 | BYZ12 10/- | GET880 9/- 7/6 ea. | 12AY7 11/6 | 42 6146 28/~
DL b Eree 3felops - | 0C2 10/~ IN70 4/~ | AFi02 18/- | BYZI3 6/- | GEX54 2/6 | ZLrange 12BA6 6/3 | 50CD6G31/6 | 80134 25/-
DYsy 79| Bral ‘63| 074A 5~ | OC23 12/8 | IS111 4/ | AFll: 6/6 | BYZL5 20/- | GJGM  4/8 5/-ea. | 12BES 5/9 | SOLGGT 8/6 | 8020  15/-
ESOF 18;_ El4s 119 | P41 4/~ | 0C2s 15/- | 18118 4/8| AFil5 8/-| BYZI6 15/~ | GT48 5/~ | 28 range 12BH7 3/8 | 57 8/- | 8001 3/
F88CC 8/~ | nisy 8. | PABCB0S/S | 0C25 7/ | 18115 6/-| AF116 8/6 | OR74 17/ | JK9A 22/8 78 ea. | 1268 IE;' 28 g;‘ 2002 350
Y - 9E 7~ = -
E90CC 10/~ | EL81 ¢9/3 | 'C86 10/3 1206 8/~ | 75 5/6 { 9004  2/6
E92CC 5/- | gL8s 479 | FC88 10/3 | qQv03-10 | U404 17/3 | X118  8/- | 5B251M40/— | 6BAG  4/8 | 676 3/8 | 12J7GT G;u 7 5§~ 9006 2;6
E180CC 7/- | EL85 86 | 190 9/9 27/6 | UB01 19/6 | X145  8/- | 5B252M35/- | 6BAT 12/6 | 6J6W 6/ | 12K7GT 8/~ | 77 6/6
E182CC14/- | 191  2/6 lg?; glg QQVO06—10 | UABCS06/- | va3 5/- | BB253M15/- | 6BKG  5/3 | 617G 5/- | 12K8M 10/- | 78 5/~
E1148 2/6 | EL95  5f9 | LCCH4 l 85/— | UAF42 9/8 | v65 4/- | 5B204M40/- | GBJ6  8/8 | 6J7M  8/- | 12Q7GT 5/- 80 5/8
E2134 8/- | EL360 18/- | "CCBY 118 | ¢ovos- UBC41 8/- | 7z800U 23/ | 5B255M35/~ | 6BJ7 7/ | 6K6GT 8/- | 128C7 81 9/- | C.R. Tubes
EA50 1/~ | EM31  5{- P0018912l— 40A 100/ UBI-‘Bo 718 | z801U 17/3 | GR4GY 9/- | 6BN6  8/- | 6K7 6/- | 128G7 / 83 10/~
EABCBOBIG EMB0 8/~ | PCFBO 7/~ | Q8150/15 CC85 7/8 | o900 12j- | 54 7/- | 6BQ7A 4/ | 6K7G  2/- | 123H7 3/- | 84 5/ | E450/B/16
EACOL 3/6 | EM81 8- | PCI'82 /3 10/- Ucwo 1/~ | Tys 3o/ | 0U4G  5/— | 6BR7 17/ | 6KiGT 4/9 | 12877 4/- | 85A2 8- 70/
EAF42 9/9 | EM84 7,3 PCF84 9/3 | Q81200 10/~ | UCH42 9/3 | 1g5GT “g/— | V4G  7/6 | 6BR8 "5/ | 6K8G 3/ | 128K7 5/- | 2824 100/ | 097 _ 75/~
EBS1  8/- | ENO2 PCF86 8/6 | Q41202 8/ | UCHSL 8/9 | jnacy g/ | 534G  8/8 | 6BW6 9/3 6K&GT 7/3 "SL/GT 307A  5/6 | VCRO7 32/6
EBC33 6/- ESU74 80/— PCF87 16/6 | QVO4/7 8/2 | UCL8Y /3 | joiin o | BYIGT 5/9 | 6BWT 9/~ | 6K20G 24/- 3100 25/~ | VCRI93A
EBC41 8/8 | BY 8/- | PCF801 9/6 | R10 17/8 | UCL83 10/8 114 218 S5Y3WGTB 6C4 3/8 | 6L5G 8/~ 125\:,(}1‘5/9 350B 8f- 30/
EBCSL 5/9 EYBG 7/3 | PCF80210/3 | RG1/2104 | UF4L 1076 | §/4 . &° 9/- | 605G 2/6 | 6L6G  8/9 | 128R7 5/- | 357A  7/- | VCR51750/-
EBF80 7/8 | EY9L 3/- | PCF80512/6 28/- | UF89  6/9 524G 73 | 6C5GT 8/- | 6L6GA 8/8 | 12Y4 2/~ | 368A  5/- | 517B 65/
EBF83 8/6 | BZi0 8/— | PCFa0814/8 | BP61 4/ | UL4l 6/9 | 1LC6 7/~ | 6GABE 4/- | 6Co 4/- | 6L7G 4/ | 13D1  4/- | 368A8 30/ | 5170 60—
EBF89 7/9 | EZ4l  7/3 | PCL81 10/3 | 8Tv280/40 |UL84 6/3 | ILH4  4/-| 6AC7 3/- | 6C8G 5/~ | 61.34  3/- | 1487 17/3| 593A 27/8 | 3EG1  40/-
EC53 12/6 | EZ80  5/9 | PCL&2 8/ 24/- | UUs  7/- | 134 5/~ | 6AGE 2/6 | 6CH6 7/~ | 6N/G  5/9 | 19aQ5 b5/8 | 408C 80/~ | 3FP7 45/~
EC70 4/- | EX81 5/3 | PCL83 9/8 BU'2150AOI gggl lg;g }sﬁ g;ﬁ gﬁﬁ7 lgr Ggﬁ 835— 6125 18/8 | 19B2 15/- | 446A 8/~ | 5CP1 30/
EC90 4/~ | FWw4/5006/- | PCL84 8/ 10/~ 2 y - 6 S - | 687 7- | 1963 40/- | 7084 30/~ | 88D 80/~
MARCONI SIGNAL GENERATOR TYPE TF RADIO FREQ.: THERMOCOUPLE METERS
TEST .
801B/3/S. Frequency range 12-485 Mc¢/s. in five ranges. ?ALE%"- has bfe"cgomr?z::gﬁll‘?al:g,u‘::, 350mA 2” round plug-in 14/6
Directly calibrated frequency dial. Qutput waveform: A § " i Amp 21" round proj. 17/6
C.W. sinewave A.M., pulse A.M. (from ext. source EEEEes [y My grefiied) . Heskene 1 Amp 2”' quare panel 22/6
W, M., M. . Engi 3 27 square pal
only). Internal modulation frequency 1,000 c/s. Output: NISeS 5 Amp 2” round panel 17/6
a, no(r)n;lal——c_oon;inuobus:‘yl ;a.nabl‘e (:irectly dcalliltar:le(: MULLARD VALVE TESTER TYPE CTAZ0. P. & P. 3/- cach
;'C:I’“ un‘1r|"‘|Lov¢.iu| .te:. o't ug( i.muppedl;ncev.Santo)hnz eF r?e Complete with charts (CT 80/3/3), £35. Carriage 30/-. DC MOVING COIL METERS
3 ated, outp . Fi 0-50LA 21" round b = . -
frequency tuning control, carrier on/off switch, bullt-in BC 221 FRE?UENCV METERS, 1_5‘20'000 I.(c,s. 200$A 2’ rt;?.md pg:’él sealed 2;6
crystal calibration for 2 Mc/s and 10 Mc/s. Stabilised Accuracy 0.01%. Complete with individual Calibra- L e ©0
ULk 750-0-750A 2" round plug-in .. - 4 oo 20/-
" " lion book. In brand new condition with headphones
voltage supply. In excellent '*as new'' condition. A . 1mA 21" |
. i and instruction book. £45. P, & P. 20/-. 3" sQuare pane 30/-
Fully checked and guaranteed. £115. Carr. 30/-. Includ : k 1mA 2"
h F g Mains P.S.U. for above, £11.10.0, Carriage 5/—. O round panel sealed 27/6
ing necessary connectors, plugs and instruction ' ! SmA 2” round clip fix panel or P'OI 20/~
manual. FIELD TELEPHONES TYPE ‘‘F' housed in portable 5-0-5mA 11” round panel ) 17/6
BOONTON STANDARD SIGNAL GENERATOR wooden cases. Excellent for communication in- and 10-0-10mA 21" round panel : o 17/6
MODEL 80. Frequency 2-400 Mc/s in six ranges. AM out-doors for up to 10 miles. For pair including bat- 0-30mA 21" round panel - 17/6
400 and 1,000 ¢/s and external modulation. Provision teries and 1/6th mile field cable on drum. £5.10.0. o 037 square panel o 25/-
o Sepate s o ot on tori i TELEPHONE MANDSET. Suniws G0, wper  Spg  fhommesme DD
. oeparate meler tor modulation level and carrier . andar P.O. type; 50mA 23" | ol
level. Precision flywheel 117V AC input with instruc- new 12/-. P. & P. 2/-. 75mA 2;" :?._‘,Jga:i pane i A fi;_
tion manual. £95. Carriage 30/-. *“S'" Meter for H.R.O. Receivers. Brand new £2.10.0.  100mA 13" proj. e 17/6
MARCONI SIGNAL GENERATOR TYPE TF144G  Carrlage paid U.K. 100mA 13” round panel 17/6
85 KCISI|25 Mc/s. Excellent laboratory tested condl:fon CRYSTALS for H.R.O. In original National Union  100mA 2¢” round panel 19/-
:‘Ial:u; £4r;e(|;eszapfy15?;ccessones with instruction Housing. 25/-. P. & P. 2/-. 100mA 31" round panel o b 25/-
. £45. P. & P15/ 2A 23 d I
COMPLETE V.F.O. UNIT trom TX53. Freq. range ~ YARIOMETER for No. 19 sets. 17/6. P. & P. 3/-. 5.05 Amp 21" round panel §§ff
in 4 switched bands trom 1-2-17.5 Mc/s. Two V.T. 501s LABORATORY TYPE VOLTMETERS. 160V AC/ g, 2¢” round panel iy n . 25/-
as oscillator and buffer. 807 as driver, two 5130s as DC 3" mirror Scale in wooden boxes, 91" x 83" x 3;” g Amp 3;”round proj. - 27/6
voltage stabilizers. Output sufficient to drive two 813s with carrying handle, new, 32/-. P. & P. 3/~. 50 Amp 23" round panel . 27'6
in parallel. Slow motion drive directly calibrated in 29/41ft. AERIALS each consisting of ten 3ft. in.  20v DC 2” square panel - .. oo 19/-
Mc/s. Provision for crystal control, metering of buffer dia. tubular screw-in sections. 11ft. (6-section) whip 150y pC 4" round panel 25/-
and driver stage. Power requirements 400 v. and 6-3 v. aerial with adaptor to fit the 7in. rod, insulated base,  1.5kV with res. 2" round panel .. . 27/6
D.C. Can also be used as low power transmitter. In stay plate and stay assemblies, pegs, reamer, hammer, 1500V Electrostatic 21 round plug-In 25/~

excellent condition with valves and circuit diagram.
£5.19.6. P. & P. 15/-.

P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
(01) 743 4946

etc. Absolutely brand new and complete ready to
erect, in canvas bag. £3.9.6. P. & P. 10/6.

INSET MICROPHONE for telephone handset 2/6.
P.&P.2/-.

SUB MINIATURE “PENNY'" SIZE METERS.
1" round, fiush, ring nut mounted 500 mA FDS, Cali-
brated 0-t mA, 20/-, P. & P. 3/-.

MINIATURE METERS. General Electric 11" round
flush, clip mounted. TmA DC 22/6; 25mA DC 20/—;
75mA DC 18/-; 150mA DC 16/-. P. & P. 3/~.

Open 9.30-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. PERSONAL CALLERS WELCOME

ALL OVERSEAS ENQUIRIES AND ORDERS
Please address to
Colomor (Electronics) Ltd.,

170 GOLDHAWK ROAD,LONDON W.12.
Tel.: 01-743 0899
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/6d. per word (minimum order 18/-), box number 1/6d.
extra. Semi-displayed setting £4. 12s. 6d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed ‘“‘Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise-
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WwC2,
for insertion in the next available issue.

SHORT-WAVE LISTENERS

SERVICE SHEETS

INTERESTED IN SHORT-WAVE RADIO?
Then you'll be interested in the Radio New
York Worldwide Listeners” Club! Each month
thousands of Club members throughout the
world receive a Club magazine filled with
special features and news about international
communications . . . about short-wave radio.
Radio New York Worldwide (WNYW) is the
only commercial, non-government short-wave
station broadcasting from the United States.
We’re a special radio station with a very unique
Listeners’ Club, in fact it's the largest Club of
its type in the world today! We invite you to
write in and request a free sample issue of the
Club Magazine now . . . you'll enjoy it! RADIO
NEW YORK WORLDWIDE LISTENERS’
CLUB, 485 Madison Avenue, New York
10022, USA.

WANTED

SERVICE SHEETS. RADIO. TV. 5.000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
11 Maudland Bank, Preston, Lancs.

SERVICE SHEETS (75,000) 4/- each: please
add loose 4d. stamp: callers welcome:; always
open. THOMAS BOWER, 5 South Street
Ouakenshaw, Bradford

SERVICE SHEETS for all makes, Radio, TV.,
Tape Recorders. 1925-1967. Prices from 1/-.
Catalogue 6,000 models 2/6d. Free fault-
finding guide with all sheets. Please send
stamped addressed envelope with all orders/
enquiries. HAMILTON RADIO, 54 London
Road, Bexhill, Sussex.

RADIO, TELEVISION over 3.000 models.
JOHN GILBERT TELEVISION, Ib Shephers
Bush Rd., London W.6. SHE 8441.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO.. 116
Alfreton 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.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES (C).
175 Durham Road, Bradford 8, Yorkshire.

WANTED: New valves, transistors etc.; state
price. E.A.V, Factors, 202 Mansfield Road,
Nottingham.

DAMAGED Avo Meters, Models 7 and 8,
Damaged Meggers, any quantity. Send for
packing instructions. HUGGETT'S LTD.,
2/4 Pawson’s Road, West Croydon.

RADIO/ELECTRONIC Retailers advised to
send for Periodic lists of NEW/SURPLUS
spares and components. Very good profits.
Details from Box 73.
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SERVICE SHEETS

4/- each, plus postage

We have the largest display of Service
Sheets for all makes and types of Radios
and Televisions, etc., in the country. Speedy
service.

To obtain the Service Sheet you require
please complete the attached coupon

To: S.P. DISTRIBUTORS
35/36 Great Marlborough Street,
London, W.1

Please supply Service Sheets for the following

Mak el fewmen Ao -8 It & Fetelela a2 )2 @ ke @
Model No................. Radio/TV
MaAKE:! Lo of cme - 223 J 9 g A nnmmm T @ )
Model NO...%aa-fd-. wulfit Radio/TV
Make: . sAmsuag . AnhnAsnhsss be s anne
Model No................. Radio/TV

| require the new 1968 List of Service
Sheets at 1/6 each plus postage.
(please delete items not applicable)

lenclose remittance of . . . ... ............
(which includes postage)

MAIL ORDERS ONLY (Mar.) PW

FOR SALE

SILICON BC109C's N.P.N. Transistors.
General purpose. very high gain, especially
low noise. 3/11 ca. P. & P. 9d. C.W.0O,,
C.0.D. 32 Philbeach Gardens S.W.5.

FOR SALE

(continued)

SEE MY CAT. for this and that. Tools,
materials, mechanical and electrical gear—Ilots
of unusual stuff. This Cat. is free for the asking.
K. R. WHISTON (Dept. PWC), New Mills,
Stockport.

* HAMMERITE i
AIR DRYING @ JUST BRUSH ON

ipt. 8/-,1pt. 18/-, Carr: orders
up to 5/-,9d; upto10/-, L/8d;
TRIAL TIN over 10/-, 3/-. Colours: blue,
silver, black. bronze. Others
(covers 5 5q. 1t available. No primer needed.
Paueltransiers, {ireproof spray
3/9 thinners etc. 1.1ST FREE.
INDUSTRIALISTS
SAVE TIME AND £2££%s
(2 pints will do a Mini).
AMAZING RESULTS . JUST TRY IT!

FINNIGAN SPECIALITY PAINTS (PW)
Mickley Square, Stocksfield. Northumberiand
Tel. Stocksfield 2280

-+ 8d. post.

MINIFLUX 4-Track stereophonic/mono-
phonic record/playback heads.  List
Price 6 gns.—Special Ofter 55/- each.
MINIFLUX 4-Track stereophonic/
monophonic Ferrite Erase Heads. List
Price £3.10.0.—Special Offer 32/6 each,
or supplied together (one of each) at
£3.17.6. SKN4 i-track stereophonic
record/play heads for Transistor Circuits
at 55/- each. Also available }-track and
full-track monophonic Ferrite Erase
Heads. All heads complete with technical
specifications. Send S.A.E. for details.
LEE ELECTRONICS, 400 Edgware Rd.,
Paddington 5521.

0 PRO O
QOSSO

 of i .;u'u:
¥ RINK (‘hh(n

Yukan Aerosol 3praykic conzains 16 ozs. fine Quabicy [Other Yukon Air
durable easy instant sprav. No stove baking required. [ne 00 aerosols
Hammers available n prey. blue, gold, brance. 5
Modern Eggihel! Black Weinkle {Crackle)all at 14/11 fociud o

at our counter or I5/11, carrage pad, per puth- 17, Chromate
button self-spray can. Also Durable, heat and water | priaer
resistant Black Mate finish (12 oxs. self-spray cans
only) 13/11 carriage paid.

SPECIAL OFFER: 1 can plus optional tranferable | o
saap.on trigger handle (value 5/-) far 18/11. carriage G"-"" ot
pard. Choict o1 1] seilipray plain Colours ang primer ol
Mator <ar quality) al3e_avai(sble

Ciear LacQuer.

ond Metaliic
Piease enclose cheque of P.0O. for total amount 1o | Fimshes

YUKAN’ Dept. PW/B

3072 EDGWARE ROAD,
L LONDON, W.2.
o7

en il day Saturday. Closed Thursday afterroons. -

MADE |

MORSE sy !!

FACT NOT FICTION. li you atart RIGHT you will be
reading amateur ahd commercial Morse within a month.
(Normal progress to be expected.)

Using scientilically prepared 3-speeil records you
automatically learn to recognise the code RHYTHM
without transiating. Youcan't help it, it's easy as learning
atune. 18 W.I M. in 4 weeks guaranteed.

For details and course C.0.1. ring, .t.d. 01-660 2896
send 8d. stamp for eaplanatory booklet to:

G3CHS/P. 45 GREEN LANE, PURLEY. SURREY

(continued on next page)



FOR SALE

{continued)

CURSONS
TRANSISTORS

ALL GUARANTEED

1/- each. BAY31, BAY50, DK10,
OA70, OA81, O0A10, 0A200,
OA90, 0OA91, OA259.

2/- each. XA101, XA102, OC71,
0C72, 0C81, 0C81D, 0C44,
OC45, GET16, FST3/1, ACY22.

3/- each. 0C139, 0C140, 2N7086,
2N708, 2N2894, BY100,
RAS310AF, 2N914, 2N916,
BSY25, BSY26, BSY27, BSY95A,
AFZ12, BFY18, BFY19, BFY26,
BFY36.

7/6 each. RAS508AF, CRS3/40,
BLY10, BLY11, BUY10, BUY11,
ADY22, ADY23, ADY24, 2N2234,
2N2235, 0C22, 0C26, 0C28,
0C3s.

ZENER DIODES
3-9v to 26v, 1w 3/- each, 1-5w
4/-, 7w 5/- each.

SAE, full new list:—

B. W. CURSONS

78 BROAD STREET
CANTERBURY, KENT

MISCELLANEOUS

| ELECTRONIC MUSIC?™ |

Then how about making yourself an electric
organ? Constructional data avajlable—
full circuits. drawings and notes! It has
5 octaves. 2 manuals and pedals with 24
stops—uses 41 valves. With its 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 34. stamp.

EDUCATIONAL

RADIO OFFICER training courses. Write:
Principal, Newport and ‘Monmouthshire
College of Technology, Newport, Mon.

BECOME “Technically qualified” in your
spare time, 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.

CITY & GUILDS (electrical, etc.) on “Satis-
faction or Refund of Fee” terms. Thousands of
passes. For details of modern courses in ail
branches of electrical engincering, electronics.
radio, TV., automation, etc., send for 132-page
Handbook—FREE. B.ILET. (Dept. [68K).
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies
during 1968. Grants available. Day and
Boarding _students. Stamp for prospectus
Wireless College. Cotwvn Bay

SITUATIONS VACANT

RADIO  TECHNICIANS

A number of suitably qualified candidates
are required for unestablished posts, leading
to permanent and pensionable employment
(in Cheltenham and other parts of the UK,
including London). There are also oppor-
tunities for service abroad.

Applicants must be 19 or over and be
familiar with the use of Test Gear, and have
had practical Radio/Electronic workshop ex-
perience. Preference will be given to such
candidates who can also offer “O” Level
GCE Passes in English Language, Maths and/
or Physics, or hold the City and Guilds
Telecommunications Technician Intermediate
Certificate or equivalent technical qualifica-
tions. A knowledge of electromechanical
equipment will be an advantage.

Pay according to age, e.g. at 19—f£828,
at 26—f£1,076.

Prospects of promotion to grades in salary
range £1,169-£1,941. There are a few posts
carrying higher salaries.

Annual Leave allowance of 3 weeks 3 days
rising to 4 weeks 2 days. Normal Civil
Service sick leave regulations apply.

Application forms available from:

Recruitment Officer (RT/37),

Government Communications
Headquarters,

Oakley. Priors Road,
CHELTENHAM, Glos.

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
appointment as a fully qualified RADIO
TECHNICIAN, with further prospects of
progression to the Telecommunication Tech-
nical Officer Class.

Generous Pay and Conditions while under
training.

Candidates must be over 16 and under
21 years of age as at September 9th 1968,
on which date training commences.

Minimum educational qualifications re-
quired are Passes at G.C.E. 0" Level in
English Language, Mathematics and Physics
(already held or expected to be obtained in
the Summer 1968). Equivalent passes in
Scottish or Northern Ireland Certificates and
C.S.E. Grade | passes are also acceptable.

Closing date for applications 31st March,
1968. 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 ROAD,
CHELTENHAM, GLOS.

SITUATIONS VACANT

{continued)

TV and Radio, 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.

FREE TO AMBITIOUS ENGINEERS!' 132
page Guide to B.Sc. (Eng.), AAM.LE.R.E,

.M.S.E., AM.LMI, CITY & GUILDS,
A.1O.B., ARICS, G.C.E., etc. on ‘Satis-
faction or Refund’ terms. Thousands of passes
—over 600 Home Study Courses in all branches
of Engineering, Building. Radio. Electronics,
etc. Write: B.I.LE.T. (Dept. {69K), 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 :

RADIO/TV ENG. & SERVICING

AUDIO FREQUENCY

CLOSED CIRCUIT TV

ELECTRONICS —many new courses

ELECTRONIC MAINTENANCE

INSTRUMENTATION AND

SERVOMECHANISMS

COMPUTERS

PRACTICAL RADIO (with kits)

e PROGRAMMED COURSE ON
ELECTRONIC FUNDAMENTALS

Guaranteed Coaching for :

e Inst. Electronic & Radio Engs.

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
I Dept. 173, Parkgate Rd.. Londen, S.W.11. I
l Please send FREE book on l

(continued on next page)
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SITUATIONS VACANT

(continued)

Finding. Further ’
field of Telecommunications.

SITUATIONS VACANT
A Vacancy exists for a young man aged 18 years or over, who
possesses some knowledge of Transistor Circuitry and Fault-
‘on the job”

training will be given in the

Please apply to Personnel
Cambridge Works Ltd., Haig Road, Cambridge.
7el. Cambridge 51351 Extn 327

Manager,

TAPE RECORDERS, TAPES, Etc.

TAPES TO DISC—using finest professional
equipment 45 rpm—I18/-. S.A.E. lcafiet.
DEROY, High Bank, Hawk Street, Carnforth,
Lancs.

GEE'S Recording Tape and Audio Accessories

cost less! Send 1/- for illustrated catalogue.
Gee Bros. Radio. 15 Little Newport Street,
London. W.C.2. Gerrard 6794.

ELECTRICAL

CONTROL Tinit

LATEST ELECTRONIC BREAKTHRQUGH. CUT
YOUR ELECTRICITY BILLS BY HALF. FIN

TIP CONTROL or ALL ELECTRICAL
APPLIANCES U TO 3000 WATTS. HEAT. Vary
the heat of your ELECTRIC FIREB, and save elec-
tricity. Ideal for ELECTRIC BLANKETS, household
XRONB simmer your ELECTRIC KETTLE. Excellent
for SUN-RAY LAMPS, LIGHT. Control the brightness
of all household LAMUPS, from a glimmer to full
brightness. Ideal for SPOT LAMPS, ARC LAMPS,
etc. Useful for FLOODLIGHTS. SPEED Controls
the speed of ANY ELECTRIC DRILL, for any
appiication. Super for LATHEB, GRINDERS. FQOD

MIXERS8, VACUUM CLEANERS, WASHING
MACHINES, 8PIN DRYER8. HEDGE CUTTERS.
WILL CONTROL ALL AC/DC MOTORB UP TO
2 H.P. These unita must not be confused with ordinary
resistances and rheostats that waste power. Contained
in a strong metal case, in blaek or grey, size now
6 x b} x 2}in. SIMPLE TO USE. No specialised
knov«ledge required. A unique electronic achievenent,
contains 7 semicondiictors. thyristors and scores of
miero mini € electrouic COMPLETE-
LY BSAFE AND APPROVHD. Brand new and
ready to uge improved de-tuxe model. Price 8 GNS.
carriage and insurance 10/-. Trade enquiries invited.
Free demonstration at our premises.

Sy -

g“MMUiIGVEf/ B\

TR. G.D.X./20.C.

Brand new fnlly transistorised Communications
Receiver. Speciticatious: 4, couplete ranges 550 K/cs
to 30 Mg/s, covering all ainateur bands. shipping and
trawler bands. and broadeast band. A highly efficient
double tuned superbet, comprising R/F aerial tuning
section, A.V.C. and built in B.F.0. for C.W. or 888
reception. ldeal for fixed or mobile reception. With
speaker and headphime output. Hammer finished robust
stee) case of pleasing m)dern design. Bize approx.
9 x 7 x 8in. British manufacture. Due to huge purchase
we can offer these eacellent receivers at less than half
their normal price. Complete with handbook. £12.10.0
carriage 15/-. Headphones if required 15/- extra, p.p.
3/6. FREE, FREE. First oniers received up to ten
days after publication date of this advertisement will
receive free a wonderful battery eiliminator enabling
you to run this receiver and most transistor radios
direct from the mains.

MINIATURE SMOOTHING
CHOKES

60 mfa. 10 Henrys. Famous manufacture.2/11, p.p.
1/1. Two for 6/6 post free

ario® |
RECS |

—

TAlKIE PHONE$ET

A Two-way [ntercom Set. Ideal for all 2-way communi-
cation, indoor cutdoor nse. Home/oﬂlu use. They will
work up to great distances. No (1.1.0. licence required.
Madte to high standard. (‘overnnu nt specificalions. As
used by Tank Commanders. The complvte set ready to
use, nothing more to buy, 38/6. p.p. 6/-. Bargain offer
to Practical Wireless readers, 2 cump]ete sets, £3.10.0,
p.p. 7/6. Limited stocks.

BUMPER BARGAIN PARCEL. Many uselul
assorted components and junk. 5{- a parcel, p.p. 2/6.

HEAVY DUTY RELAYS

Heavy duty, 12 volt or 24 volt, relays. With 1 pair
heavy duty D.P.D.I. contacts plua numerous low
current contacts. Metal mounting haseplate. Paxofin
terminal block. Suilable for aerial ehangeover units.
Jdeal for the experimenter. I'vice 6/-, p.p. 2/

Four for £1, post free.

BOOKS & PUBLICATIONS

AUDIO. America’s foremost journal. Year’s
subscription 50/-. Specimen copy 4/6. All
American radio journals supplied—list free.
Willen (Dept. 40), 61a Broadway, London E.15.

SURPLUS HANDBOOKS

19 set Circult and Notes 4/6 p/p 6d.
1155 set Circuit and Notes 4/6p/p 6d.
H.R.O. Technical Instructions 36 p/pbd.
38 set Technlcal Instructions. . 36 p/pbd.
46 set Working Instructions .. 3/6p/pbd.
88 set Technical Instructions. . 5/-pfp6d.
BC.221 Circult and Notes 3/6p/p6d.
Wavemeter Class D Tech. Instr. 3/6 p/pbd.
18 set Circuit and Notes .. .. 3/6p/pbd.
BC.1000 (31 set) Circuitand Notes .. 3/6p/p6d.
CR.100/B.28 Circuit and Notes 8/6p/p9d.
R.107 Circuit and Notes .. 5/-p/p6d.
AR.88D Instruction Manual .. . 15/-p/p1/6
62 set Circuit and Notes 4/6 p/pbd.

Circuit Diagram 3/- 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 circuits 6/- post !ree

Resistor colour code indicator, 1/6 p/p 6d.
S.A.E. with all inquirles please.
Postage rates apply to U.K. only.

Mail order only to:

INSTRUCTIONAL HANDBOOK
SUPPLIES

DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

METAL WORK

METAL WORK: All types cabinets, chassis
racks, etc.. to yours pecifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.

RECEIVERS & COMPONENTS

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous. }-20 watt, 12/6 Post Free. WHIT-
SAM ELECTRICAL, 18 Woodrow Close,
Perivale, Middlesex.

FANTASTIC rggy

CONSUMPTION
~——

POWER CONVERTER

New type low drain convertor unit. The main feature
of this unit is its very low battery drain, not te be con-
fused with dynaniotors or rotary converfors. 12 volt
D.C. inpul gives 250 volts A, output suitable for
radios, Huorescent lighting, and A.C. only equipment.
Comiplete and hranid new with full connecting leais and
battery clips. Price £4.10.0. carriage 10/-.

DEPT. P.W.8

8 GLOBE SCIENTIFIC
4 CAWOODS YARD, MILL STREET,
MARSH LANE, LEEDS, 3.

New walk round scientific store now open at this
address. Callers weicome. Open 7 days a week.
Postage rates apply U.K. only. S.A.E. with all
enquiries please. C.0.D. 3/6 exira.

874

DUXFORD ELECTRONICS (Pw)

Duxford, Cambs.

C.W.0. P. & P. 1/-. Minimum order value 5/-.
POTENTIOMETERS (Carbon): Long life, low noise-
W at 70°C. 20%. =iM, 4+ 30% > iM. Body dia..
2in. Spindle, 1in. X %in. 2/- each. Linear: 100, 250, 500
ohms etc., per decade to 10M. Logarithmic: 5k, 10k,
25k, etc. per decade to SM.

SKELETON PRE-SET POTENTIOMETERS
(Carbon): Linear: 100, 250, 500 ochms eic., per decade
to 5M.

Miniature: 0-3W at 70°C. +20% < 1iM, +-30% > M.
Horizontal (0-7in. % 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% =1M, 4 30% > 1M.
Horizontal {0-4in. X 0-2in. P.C.M.) or Vertical (0-2in. X
0-1in. P.C.M.) mounting, 10d. each.

RESISTORS (Carbon film): High stabiiity, very low
noise. W at 70°C. Body jin. X §in. Values in each
decade: 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36,
39, 43, 47, 51, 56, 62, 68, 75, 82, 91 from 4.7§} to 1M.
+ 5%, 2d. each. 1-2M, 1-5M, 1-8M, 2.2M, 2.7M, 3-3M,
3-9M, 4-7TM, 5-6M, 6-8M, 8-2M, 10M. --10%, 2d. each.
SILICON RECTIFIERS: 0-5A at 70°C 400 P.1.V., 3/-.
800 P.I.V.. 3/3. 1,250 P.I.V., 3/9. 1,500 P.I.V., 4/-.
SEMI-CONDUCTORS: (all new) OAS, QAB1, 1/6.
0OC44, OC45, 1/9. OCT1, OCT72, OC73, OC81, OC81D,
0Cs2D, 0C170, OC171, 2{3. OC140, AF115, AF116,
AF117, 3/«

SEND S.A.E. FOR FULL CATALOGUE.

(continued on next page)
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BRAND NEW TELEVISION TUBES
2 YEAR GUARANTEE. HUGE RANGE
12" £3; 147 £4.15.0; 17" £5.15.6
19”7 £6.17.6, etc., etc. Carriage, etc. 12/-
Also British and Telefunken valve lists!

PHILIP H. BEARMAN, 6 Potters Road,
New Barnet, Hertfordshlre Tel. 449/1934

PHILIPS 625 UHF conversion kits two
complete IF and time-base panels, Escutcheon
Kit and knobs. 22/6 each post paid.
BA‘;idTLE’ITS 38 Clifton Road, Greenford,
Middx

LAFAYETTE HE.30 RECEIVER with external
L.S. Almost unused. Offers. Box No. 72.

N.P.N. SILICON PLANAR V.H.F. Epitaxial
transistors. High power version of P346A.
TOS5 case by S.G.S. Fairchild. PT, 3-0 watts;
FT, 550 Mc/s; VCBO, 25 volts. 1-9 at §/- each.
10—24 4/6 each, 25 —99 at 4/- each, 100 up
3/6 each. STONEMAN & TURPIN, LTD
2 The Rye, Eaton Bray, Dunstable, Bedfords.

FET’s MPF105 suitable for 2N3819 appllca-
tions, 10/-. Resistors } and }W 5% 4-7Q-
4-TMQ  2d. each. Capacitors, rectifiers. etc.
S.a.e. price list.—STUDENT ELECTRONIC
SERVICES, 194 Regent Road, Salford 5.

HRO RECEIVERS suitable for spares or

rebuild. Carriage £1 .. £5 0 0
PCR RECEIVERS —similar. Carrlage £1 £210 0
Resistance and Capacity Bridges (110 volt) £ 0 0
Cossor Ganging Oscillator .. . £5 0 0
Portable Teleprinter in Transit Case (Ger-

man origin). Carriage £1 10s. .. 15 0 ©
Assorted Package Resistors .. nackage 50
Trimmers Pt. No. CX999 for AR8S .. each 1 6

Ceramic Coil Formers
High Voltage Capacitors

Please send S.A.E. for lists

} price on application.

AERONAUTICAL & COMMERCIAL
INSTRUMENTATION LTD.
Springfield Road, Chesham, Bucks.

Bl-PAK

Once only offer *
2N2926 greemend 5 for 10/ -
IN914 Tested Diodes %
MICRO 12 for10/-

0A202 Silicon diodes
150 Piv 200mA 15 for 10/-

AF Red Spots fully tested 4
10,000 only 20 for 10/-
Fantastic value

BI-PAK'S FAMOUS BY100

EMICONDUCTORS

8 RADNOR HOUSE, 93-97 REGENT STREET, LONDON W1

200 DIODES 10/-

Silicon, Germ. and Zeners, Sub-min Glass

Assorted.

100 TRANS.

Untested.

Identification Chart Free

10/-

PNP Germ. Untested. Super Value

*x %

L. S S ¢

100% 800 PIV 550mA %
BRAND NEW 3/- EACH
Over % million devices must be cleared THIS
1 AMP SCR’s MONTH to make room for the new 1968 stocks
Brand New Marked | OC71 now awaiting delivery to our warehouse
CRS1/40012/6ea. | 10
———— for
7 AMP SCR’'s 0/- 2N706 LOOK ' SALE PRICE FOR THESE 10/- PAKS 8/_
200 PIV, stud type Marked 10 for10/ H QUALITY TESTED — VALUE
9/6 each Marked 4 OA10 Diodes Mullard 4 High Current Trans. OC42 Equt.
5 2G417 Eqvt. AF117 2 Power Transistors 1 OC26 1 OC35
8 OA70 Diodes Muilard § Siiicon Rects. 400 P1V 250mA
4 OA47 Gold Bonded Diodes 4 QC75 Transistors Mullard Type
UNIJUNCTION TRANS MAT’S 12 Assorted Germ. Diodes Marked 1 Power Trans. 0C20 100V
. 1 00/1 20 4 AC126 Germ. PNP Trans. 2 Low Noise Trans. NPN 2N929/30
UT46 eqvt. 2N2646 7/6 5 1 Amp Germ. Rect. 200 P}V 1 Sil. Trans. NPN VCB 100 ZT86
4 for10/- 1 ORP6! Photo-conductive cell 8 OAS81 Diodes
4 Silicon Rects. 100 PIV 750mA 4 OC72 Transistors Muliard Type
BC1 07—8-—9 4/6 each 3 AF117 Trans. Mullard Type 4 OC77 Transistors Mullard Type
7 OC81 Type Trans. 5 Metal Alloy Transistors Mat Type
_ 3 OC171 Trans. Mullard Type 4 Sil. Rects. 400 PIV 500mA
BSY95A 3/- each or 2G3n 2 GET9 Power Trans. 60 VcB. 8A 5 GET884 Trans Eqvt. OC44
4 for 1 0/- D1476 25 Trans. Heatsinks fit TO18, S0O12, etc. 5 GET883 Trans. Egvt. OC45
15for10/- 2 25701 Sil. Trans. Texas NPN 3 VHF Sil. Epoxy Trans. NPN 100 Mc/s
2 Zeners Z2A150F. 15V 1 watt 2 2N708 Sil. Trans. 300 Mc/s NPN
ORP12-60 8/- each 3 12 Volt Zeners 400mW 5 GT41/45 Germ. Trans. PNP Equt. OCT1
2 Drift Trans. 2N1225 Germ. PNP 100 Mc 3 GT31 LF Low Noise Germ. Trans. PNP
15130 6 Matched Trans. 0C44/45/81/81D 8 OA95 Germ. Diodes Sub-min
SET OF 4 TRANSISTORS dlodes 3 1Watt 5-6 Zeners 3 NI::N Germ. Trans. NGKT773
] R A loae 16 White Spot RF Trans. PNP 2 0C22 Power Trans. Germ.
Complete with circuitry, & 30for10/- § Silicon Rects. 3 A 100-400 PIV 2 0C25 Power Trans. Germ.
building instructions for radio. 2 10 A Silicon Rects. 100 PIV 2 0C73 Muilard Trans.
All d 5 2 OC140 Trans. NPN Switching 4 AC128 Trans. PNP High Galn
boxed. /- box 112 A SCR 100 PIV 2 AC127/128 Comp. pair PNP/NPN
AEY11 3 Sil. Trans. 25303 PNP 3 2N1307 PNP Switching Trans.
6 VHF NS 4 Zener Diodes 250mW 3-12V 20 Germ. Diodes General Purpose
TRA . 667 tunnel 3 200 Mc/s Sii. Trans. NPN BSY26/27 7 CG62H Germ. Diodes Eqvt. OAT1
Equivalent AF116/117 10/- diode 10/ 3 Zener Diodes 400mW 33V 5% Tol 3 AF116 Mullard Type Trans.
We have not changed our name or
% BRAND NEW ALL MARKED % IMPORTANT NOTIC amalgamated with any other Pak firm.
20 Germ diodes 25 PNP 0A182 Gold You can only obtain our advertised stock by sending to:
gL OATETS 1 Germ Trans. Bonded Diode B!-PAK SEMICONDUCTORS, C.W.0. please add 1/- p.p.
sub-min 10/. | Top Value 20/- g o %\/5_ 8 Radnor House, 93-97 Regent Street. London, W1,
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Pocket-Size TRANSISTOR TESTER
Tests Transistors in or out of set — Tests
both P.N.P. and N.P.N.

Price 30/- Battery and Post Free.

300 m/W AMPLIFIER KITS

Comprising: Full instruction manual —
Transformers — Printed circuit — Transis-
tors— Resistors— Electrolytics — Potentio-
meter — Flex — Copper wire — and solder

ete.
Price 35/- Post Free.
9-VOLT POWER PACK KITS
Comprising: Full Instruction manual —
Resistors — Transformer — Electrolytics —
Mains lead — Flex — Printed circult —
Screws and nuts etc.
Price 27/8. Post Free.

VALVE VOLTMETER-KIT
COMPLETE:— £6.18.8 Post Free.

BROOK & HILL ELECTRONICS
€95/697 SEVEN SISTERS ROAD,
LONDON N.15

(50 yds. from Wards Corner).

STELLA NINE RANGE CASES

Manufactured in Black, Grey, Lagoon or Blue
Stelvetite and finished in Plastic-coated Steel
Morocco Finish. The frame 18 of Dura with Alu-
minfum end plates. Rubber feet are attached and
there is a removable back plate with remoyable
Aluminium front panel.
LIST OF PRICES AND SIZES
which are made to fit Standard Alloy Chassis

4 [} 73
Width Depth Height Height Height
£ 8 £ £

d s d s d
63" 3% 10 0 12 6 14 8
(354 4 11 8 14 8 18 8
817 33 12 6 16 0 17 9
84" 83” 17 9 118 150
101 i 130 180 111 9
123" 33" 17 9 119 1409
124° o 1 23 170 110 6
123° 8i° 1 88 114 8 118 9
144" 33 1086 150 173
141" 9§ 115 ¢ 2 49 270
161" (54 111 0 117 0 2 1 3
163" 10" 118 3 210 ¢ 217 8

CHASSIS in Aluminium, Standard Sizes, with Gusset
Plates

8izes to fit Cases All 24* Walls
0 d s d s d
6"x3” 5 8 10"x7" 8 8 147 % 37 7 3
6"x4" 5 9 12"x3” 6 9 14°x9” 14 6
8°x8° 8 6 12°x56” 7 8 16"x6" 10 9
8°x8° 7 8 12°x8" 10 9 16" x10" 16 ©

Post on all orders 3/-.

E. R. NICHOLLS

Manufacturer of Electronic
Instrument Cases

46 LOWFIELD ROAD
STOCKPORT, CHESHIRE

Tel: STOckport 2179

QUALITY NEW VALVES

Guaranteed six months. Postage 4d.

A2521 7/6 | ECC82 4/- | EF98  7/- PCL84 7/-

DF92 2/~ | ECC83 4/- | EF183 6/- | PCL85 8/-

DK92 8/8 | ECCo1 2/- | EF184 6/- | PL38  8/9

D192 3/9 | ECF82 3/6 | EL84 4/3 | PL8L /8

DL93 2/8 | ECHS81 55 EL85 68/- | PY81 5/3
8/—

51
E88CC 7/8 | EF93  3/6 | PCF80 8/3 | 85A2 4/-
EB91 1/6 | EF95 2/6 | PCL82 6/3 [ 150B2 7/8
ECC81 2/8 | EF97  7/- | PCL83 8/8 | 150C2  4/-

TRANSISTORS

Guaranteed twelve months, Post Iree.

AF186 10/6 | BC109 4/8 | OC70  2/3 | OC81D 2/-
AF239 10/6 | BF115 4/3 | OC71 2/8 [ OC170  3/-
BC107 4/- | BF180 8/6 | OC75  2/9 | 2N1305 4/9
BC108 4/- | BFY50 5/6 | OC81  2/8 | 2N2926Y3/-

J. R. HARTLEY
2 Waterloo Terrace
Bridgnorth, Shropshire

876

RESISTORS
} watt carbon film 5%.

All preferred values in stock from 10 ohms
to 10 megohms. 2d. each.
Send S.A.E. for free sample

CAPACITORS

Mullard miniature metallised polyester P.C.
mounting, all 250V d.c. working. 0-0lmF,

0-022mF, 0-047mF, O0-ImF, 0-22mF, all

at 6d. each.

Hunts tubular 0-1mF, 200V working
at 3d. cach.

Send 6d. stamp for extensive list
of low-priced Electronic Components, Instru-
ments and Equipment.

Please include 1/- postage and packing on all
orders under £1. Dept. P.W 4.

BRENSAL ELECTRONICS LTD.
CHARLES STREET, BRISTOL

FAMOUS NO. 19 SET TRANS/RECEIVER
Covers 2-8Mc/=in 2 bands.
11 valve superhet trans-
ceiver including 807 P.A.

1y Power regs. LT 12V, H. T
\rec 275v. H.T. transmit

All 19 set ancillary parts available.

No. 31 TRANSCEIVER. VHF 10-48 Mc/s. Tunable.
90/60/4}v. battery operation. 70/-.

No. 88 TWO WAY RADIO. 40-42 Mc/s. Crystal con-
trolled. 4 channel. 50/- each.

Nol 38 TWO WAY RADIO. 7-9 Mec/s. Tunable.
40/~

B44 VKF RADIO TELEPHONE. 60-95 Mc/s. Crystal
controlled. 12v. DC operation. £7.10.0.

No. 62 TRANSMITTER RECEIVER. 1-6-10 Mc/s.
Tunable or crystal controlled. 12v. D.C. operation.
£18.10.0.

R.C.A. C29 TRANSMITTER RECEIVER. 2-8 Mc/s.
Complete station. Brand New. 12 or 24v. D.C,
operation. £19.10.0.

No. 52 RECEIVERS. Few left. Used (serviceable).
£7.10.0.

TUBULAR STEEL TELESCOPIC AERIAL
MASTS.

201t. 4 section 70/-.
32ft_ as above with 12tt. whip 80/-.
341t. 6 section 80/-.

MAKE YOUR OWN AERIAL MAST!

6{t 8in., 2in. dia. interlocking steel sections.
(7 sections make 35it. mast)

20/- per section.

NYLON GUY ROPES with semi-automatic
tensioner. a3ft. 6/8; 501t 7/6; 601t 9/-.

CLASS ‘D’ WAVEMETER, 92/6.

ROTARY TRANSFORMERS BY HOOVER.
12v. D.C. input, Output 250v. D.C. at 126mA
25/-. 12v. D.C. input. Output 490v. D.C. at
B85mA. 25f-.

REJECTOR UNIT. For rejecting unwanted
signals. Bwitched 4 ranges. 1-2-10 Me/s. 30/-.
R.F. ANTENNA TUNER (A.T.U.). 160/80/40
metres. 25/-.

MOVING COIL HEADPHONES. 8oft rubber
earpads. 19/8.

DZ}‘GR BALANCED ARMATURE HEADPHONES.
12/6.

HEADSET WITH BOOM MICROPHONE. As used
with 88 Bet. 22/6.

M(I)VING COIL HEADPHONES AND MICROPHONE.
2

MOVING COIL FIST TYPE MICROPHONE 17I6
TELE, ‘F* SETS. High Power No. k. II with
amplifier. New and Unused. 70/- each or less ampu-
fier 55/- each.

All items Carriage Pall Mainland only. List giving
fuller details of these and many other surplus
bargains 2/-.8.A.E.all enquiries(Please print clearly).

A.J.THOMPSON (Dept.P.W.)

“EILING LODGE”, CODICOTE, HITCHIN, HERTS.
Phone: CODICOTE 242

RECEIVERS & COMPONENTS
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BARGAIN PARCELS! 120 (minimum) Radio
Parts, etc. Mostly new 12/6. G. HART, Lings
Lane, Chelmondiston, Ipswich, "Suffolk.

COMPONENTS

POSTAL SERVICE

“ RECHARGEABLE
BATTERIES

{Bealed DEAC Ni-Cad)
PP3 Equiv.: 9v. 37/- (p
U2 Equiv.: 1.25v. 32/6 (p
U7 Equiv. 1.25v. 12/~ (p
U1l Equiv.: 1.25v. 268/~ (p

% NEW BARGAIN PACK
100 Hi-stab Resiators. 30 Silicon diodes (\\n-
graded). 8 Rectifiers (top hat) .. .15

* ASSORTED RESISTORS — Hi- Bta\) 300 oﬂ
(5%, /m,; ;wau worth £3) . 15/
& P. 1/8 per order) C.W.0.

oo
g
Hum&

S.4.E. for list of Indusirial Components
far the Home Constructor.

ELMBRIDGE INSTRUMENTS LTD.
Island Farm Avenue, West Molesey, Surrey

P.W. LOW COST
HI-FI SYSTEM

BASIC AMPLIFIER ONLY
Kit of parts T % -3 8t £2.0.0

BASIC PLUS PRE-AMP

Kit of parts £2.18.0
Contains all translstors. reslstors, capacnors,
controls and group banel etc. as advertized in

December Practical Wireless P.576.

PARTS FOR POWER AMPLIFIER
0C28 matched pair complete with mica in-

sulators and bushes . per pair 18/-
Enamelled Eureka Wire (1 ohm per yar(l)
per yard 8d.

Resistor Kit R12 to R18 (mcludlng Eureka) 3[6
Driver transformer. Trifiler wound on Unisil

core £1.5.0
Tag strip, 14 tags 1/
Power Amp Parcs Klt. Ali above pnrts mcludmg

wire and sleeving a . £2.10.0 post tree

S.A.E. for parts Pprice list of complete amplifier,
Power supply parts ete.

C. & D. ELECTRONICS

17 S$t. Lukes Road. Pallion,
Sunderland, Co, Durham.

WORLD RADIO & TV
HANDBOOK 1968, 42/-

by JOHANSEN, postage 1/3
Transistor Substitution Handbook new 7th
ed. 15/-. P. & P. 1/-.
Electronigues Manual by Standard Telephone
Co. 10/6. P. & P. 1/3.

Electronic  Counting, cnrcuuts techniques,
devices by Mullard 27/6. P. & P. 1/-.

PAL Colour T.V,, by Mullard. PAL System and
Circults described 12/6. P. & P. 1/-.
g&lour T.V., 1][‘5\L System new ed. by Patchett
Hi-Fi Y('ar ‘Book 1988 ed. 15/-.P. & P. 1/3
101 Ways te use_ your Oscilloscope by
Middleton 21/-. P. & P. 1/-.

Where possible 24-hour service guaranteed.

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2
(Leicester Square Tube Station)




TRANSISTOR BARGAIN SALE! NEW STOCK AT UNBEATABLE PRICES!
0C44, OC45 OCBID now only 1/8 each! £6.0.0 per 100.

0C71, OC72 equivalent 1/~ each! £3.0.0 per 100.

A8Y22 Bwitching Transistors 2/8 each! £10.0.0 per 100.

2N753 N.P.N. 8ilicon Planar, 300mW. 250 Mc/s. High speed awitching .. 2/ each!

BBY28 N.P.N. Billcon Planar, Epitaxial, 300mw. 300 Mc/s 2/8 each!
BBY65 N.P.N. 8ilicon Planar, Epitaxial, 800mWw. 100 Mc/s - 2/8 each!
AFZ12 P.N.P. (iermanium Alloy Diff. low noise V.H.F. amplifier 2/8 eacht
Complete gets of transistors for radio:

2G344A/2G345A/2G345B/2G371A/2G378A/2G378A + diode .. 15/- only!
0C44/0C46/0C45/0C81D/OC81/0CB1 + diode .- - . 10/~ only!
GET B97, 2 watts. Heat sink included. 2/8 each!
oc28 . oo oo - T g aa 5/- eachl
BYZ13. 6 amp. rectifiers .. L. .. e L 2/8 each!
Light sensitive transistors similar to QCP 71 .. Fe .. 2[-eachl
UNMARKED, UNTESTED TRANSISTORS TO CLEAR .. 7/8 for 50!

Silicon diodes. Make excellent detectors. Also auitable for keyhié electronic organs.
1/- each. 20 for 10/-.
BY 100 type rectifiers. SPECIAL REDUCED PRICE! ONLY 2/6 each. £24/- doz.

ELECTROLYTIC CONDENSERS! FANTASTIC SELECTION |
20 + 4

275 volts .. 10d.

50iF 450 volts .13 32 + 32 275 volts .. 18

64y F 275 volts 1/3 8+ 8 450 volts .. 1/8
500F 30 volts - o2 8 + 16 450 volts .. lye
800uF 15 volts v o2 50 + 50 275 volts .2
500pLF 25 volts . .. 10d. 40 + 40 + 20 275 volts ..
16/16/16, 360v .. 2/2 | 100/100, 50v .. 3/2 | 250uF, 50v.. .. 1od.
50/50/50, 360y .. 2/7 | 10,0004F, 12v .. 4/8 12,500uF, 30v .. 16/-
ibo(?(%; Y o g;g 1260uF, 50v .. 4/- | 30,000uF,30v .. 25/~
100/200/200/50, 9757 41~ | 160/350,300v | aj- | 1,0004F, 16v .. 1/8
3,000 F, 35v .. 3/9 | 250/250,325v .. 4)- | 1,000F, i8v S T
1,500LF, 50v .. 4/- 1 2000/2000,25v .. 4/6 | 500uF, 15v .. .. 10d.
0-25, .. 3volt | GUF 50 volt | 30pF 10 volt
ly.F“‘F b 6 volt 551“ ao 70 volt 3‘2“ . 15 volt
1uF . 10 volt | BuF oo 3volt | 40pF .- 8 voit,
1P .. 15volt | eur .. 12volt | 40iF 6-4 volt
1uF 50 volt | BuF = 15 volt | BOuF P 6 volt
1-25uF . 16volt | 6F 150 volt | 50pLF o 9 volt
2uF ; 3volt | 8uF o 3voit | SOuF 12 volt
21 i 9volt | BF i 6volt | 64pF 2°5 volt
R o= 70 voit | SuF Y 25 volt | 64uF i 9 volt
201 T 150velt | BHF .. 380volt | 100pF - 3 volt.
2F T 330var | BRE 50volt | 100pF 11 Gvolt
1"'], T S30weit | 8UF . 275 volt | 100QF » 9 volt
S L M 10pF . 6§ volt | 160(F 12 volt
2:5uF s M6volt | g0 .. lovelt | 150pF 26 volt
2ELF .. 2olt | 1p0p 12volt | 2004F .. 3 volt
sk . dwolt | our .. 25volt | 200pF . 4 volt
3uF - lavelt bR o 3volt | 2004F .. 16volt
3uF <o 2Bvolt | joup .. 20velt | 250pF 25 volt
8uF <. 480volt | g g .. 30volt | 2504F . 12volt
3-2uF o4 Gvolt | 154F 150 volt | 250uF .. 9 volt.
3-2uF - Bdvolt | gouF .. 3volt | 320uF .. 2Bvolt
$-2F .. 84volt | gouF 2 8volt | 330uF .. 9 volt
4uF " 4volt | 20uF - 9volt | 350uF 10 volt
4 F = 12 volt | 20pF o 18 volt | 400uF 2+5 volt
4uF = 25 volt | 26uF ¥ 8 voit | 400uF X 15 volt
4uF o 64 volt 25UF . 12 volt | B500pF . 4 volt,
4uF .. 100volt | 28l .. 15volt | 500F - 6 volt
5P .. 6 volt | 25uF .. 25volt | G40LF 2-5 volt
SuF - 25 volt 30uF i 6 volt T80LF 12 volt

All at 9/- per dozen. 20 per 10/- (our selection).

PAPER CONDENSERS
0-001p.F 500 volt | 0-02uF 800 A.C. | 0-25uF 350 volt
0-001G F 1000 volt | 0-02pF 350 volt | 0-5F 150 voit
0-002 ¥ 500 volt | 0-1pF 350 volt 0-5u.F 350 volt
0:005uF .. 750volt | 0-1uF 750 volt 05K 500 volt
All at 15/~ per 100. 8/~ per dozen.
MULLARD POLYESTER cAPACIngRS AL(I; 1%1\%1? pnégE ©
0.0022uF 400 volts .r . : .15 400 volts AL Lo 7dl
o.oom&r‘ 400 volts .. .. 4d 0.22uF  160volts .. | 74
0.0015uF 400 volts .. .. 4d. 0.27uF 160 voits .. .. 8d.
0.0014F 400 volts .. Co4d 0.056uF 125 voits .. .. 7d
0.01uF 400 volts . .. 4d. 1uF 125 volts .. .. 18
#8pF Tubular pulse ceramic . 8d. each.

120pF Disc pulse ceramic 6d. each.

VERY SPECIAL VALUE! B8ilver Mica, Ceramic, Lolystyrene Condensers.
Wel assorted. Mixed types and values. 10/— per 100.

RESISTORS. Give-away offer! Mixed types and values. } to } watt.

6/8 per 100 or 55/ per 1,000.

Also } to 3 watt close tolerance. Mixed values. 7/6 per 100. 55/— per 1,000.
WIRE-WOUND RESISTORS. 1 watt, 3 watt, 8 watt. 8d. each. 7 watt and 10 watt
9d. each.

CONNECTING WIRE. THIN, P.V.C. INSULATED
10yds 1/-; 100yds 7/8; 500yds 25/~ (post 4/5); 1,000yds 40/- (post 6/-).

VALVES. BRAND-NEW AND BOXED. ROCK-BOTTOM PRICES!

DYS7 .. .. 5/10 | EY88 . .. 510 | pCL8S .. ..
EARCS0 .. 81| EY8T .. .. 5/10 | I'FL200 .. .. 192
ECC82 .. : 8/5 | PABCSO ., .. 6/2 | PL3 . .. ‘gJg
KCC83 .. .. B85 | POOT | .. 5/10 | PL81 . oo s
ECL80 .. .. 8/2 | pCCB4& .. . 4/6 | PL83 . Y
ECLS6 .. .. 7/4 | PCF80 .. .. U4 | pLes . .. 5/0
EF80 .. .. 8/2 | pcFss . .. 89 | PL300 . [ .10/10
EF85 . .. 8/2 | PCL82 | - U4 pyse .. 710
EF183 .. .. 8/2 | PCL83 .. .. 88 | PYBL . 1] 530
EFi84 .. 8/2 | PCL84 . .. s | pyse . ..oan
EY&l 5/10 | PCL85 74 | Pysoo 5/10

X!urth‘e‘r 10% discount will b‘e.glven' (‘m lots of 50 of any or‘xe type
RECORD PLAYER CARTRIDGES
Bonotone Mono 10/-; Acos Mono 15/-; Acos Stereo 20/-; 8tereo Diamond 25/-. All
with needles.
Bignal Iujector Kit—10/-. Bignal Tracer Kit—10/-.
Vere Board. All gizes in stock. Cutter and 5 boards 24in. x lin. only 9/9.

Orders by post to:—

G. F. MILWARD, 17 PEEL CLOSE, DRAYTON BASSET, Staffs.
Please include guitable amount to cover postage. Stamped addressed envelope must
be included with any enquiries.

For customers in the Birmingham area 20248 may be obtained from Rock Exch
231 Alum Rock Road, Birmingham 8. (Al POST orders to Drayton).

EXPERIMENTER'S
PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS
with PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Lamlnate Boards 4;” x 24”. (2) 1 Board for Matchbox
Radlo. (3) 1 Board for Wrlstwatch Radio, etc. (4) Resist. (5) Resist Solvent. (6)
Etchant. (7} Cleanser/Degreaser. (8) 16-page Booklet Printed Circuils for Ama-
teurs. (9) 2 Miniature Radlo Dlals SW/MW/LW. Also free with each kt. (10)
Essential Design Data. Circults, Chassls Plans, etc. for building.

40 TRANSISTORISED PROJECTS

A very comprehensive selection of clrcults to suit everyone's requirements and
constructional ability. Many recently developed very effi deslgns published
for the firsttime including 10 new clrcuits.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

8/6

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamlc Loudspeaker. (4) Crystal Tuner with
Audio Ampllfier. (5) Carrier Power Conversion Recelver. (6) Split-Load Neutral-
ised Double Reflex. (7) Matchbox or Photoceil Radio. (8) “*TRIFLEXON" Triple
Reflex wlith seif-adjusting regeneration (Patent Pending). (9) Solar Battery
Loud ker Radlo. The llest 3 designs yet offered to the Home Constructor
anywhere Inthe World. 3 Subminl e Radio Recelvers based on the * Triflexon"
circult. Let us know If you know of a smaller design published anywhere. (10)
Postage Stamp Radio. Size only 1-62” x 95" x .25”, (11) Wristwatch Radio 1-15” x
-80" x -55”. (12) Ring Radio 70" x +70” x -55”. (13) Bacterla-powered Radio. Runs on
sugar or bread. (14) Radlo Control Tone Receiver. (15) Translstor P/P Amplifier.
(16) Intercom. (17) 1-valve Ampllifier. (18) Rellable Burglar Alarm. (19) Light-
Seeking Anlmal, Guided Misslle. (20) Perpetual Motlon Machine. (21) Metal
Detector. {22) Translstor Tester. (23) Human Body Radiatlon Detector. (24) Man/
Woman Discriminator. (25) Signal Injector. (26) Pocket Transceiver (Licence
required). (27) Constant Volume intercom. (28) Remote Control of Models by
Induction. {29) Inductive-Loop Transmitter. (30) Pocket Tripte Reflex Radlo.
(31) Wrlstwatch Transmitter/Wlre-less Microphone. (32) Wire-less Door Bell.
(33) Ultrasonic Switch/Alarm. (34) Seismic Car Alarm. (35) Quality Stereo Push-
Pull Amplifier. (36) Light-Beam Telephone - “‘Photophone’. (37) Light-Beam
Transmitter. (38) Sllent TV Sound Adaptor. (39) Ulirasonlc Transmitter. (40)
Thyrlstor Drill Speed Controller.

PHOTOELECTRIC KIT

BUILD 12 EXCITING PHOTOELECTRIC DEVICES
CONTENTS: 2 P.C. Chassls Boards, Chemicals Etching Manual, Cadmium
Sulphlde Photocell, Latching Relay, 2 Tr i 8, Cond . Resistors,
Gain Control, Terminai Block, Elegant Case, Screws, etc. in fact everything you
need to bulld a Stezdy-Light Photo-Switch/Counter/Burgiar Alarm, etc. (Project
No. 1) which can be modified for modulated-light operation.

PHOTOELECTRIC KIT
39/6

Postage & Pack. 26 (UK)

Commonwealth:
SURFACE MAIL 3/6
AIR MAIL £1.0.0

Australia, New Zealand,
S. Africa, Canada & U.S.A.
Also Essentlal Data Clrcults
and Plans for Building

12 PHOTOELECTRIC PROJECTS. (1) Steady-LIght Photo-Switch/Alarm. (2)
Modulated-Light Alarm. (3) Long-Range Stray-light Alarm. (4) Relay-Less Alarm.
(5) Warbling-Tone Alarm. (6) Closed-Loop Alarm. (7) Projector Lamp Stabl-
liser. (8) Electronlc Projector Modulator. (9) Mains Power Supply. (10) Car Park-
Ing Lamp Switch. (1) Automatic Headlamp Dlpper. (12) Super-Senslitive Alarm.

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for bullding: 1 Invisible-Beam Projector
and 1 Photocell Recelver (as illustrated). Sultable for all Photoelectric Burglar
Alarms, Counters, Door Openers, etc.

PHOTOELECTRIC
BURGL AR ALARM
DINVISIBLE BEAM TYPEY

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, infra-red filter,
projector lamp holder, bultding plans, performance data, etc. Price19/6. Postage
and Pack 1/6 (UK). Commonwealth: Surface Mall 2{-; Air Mall g/-.

LONG RANGE OPTICAL KIT 29/6 p.p. 1/6
Obtainable from larger electronic -components disiributors or direct from
EXPERIMENTAL ELECTRONIC ENG. KITS
YORK ELECTRICS, 333 York Rd., London S.W.11

Send a S.A.E. for full delalls, a brief description and Pholographs of all Kits
and all 52 Radio, Electronic and Pholoelectric Projects assembled.
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AERIAL WIRE: Coils of 25yds. Bingle Strand 2/3
plus 6d. p. & p.
RELAYS:

1. Miniature Plug-in Relays. 185 Coil 4-5/18v. 2
Change over Contacts 13/6 plus 1/6 p. & p.

2. Miniature Plug-in Relays. 130 Coil 4, Light Duty
Contacts. 9/15 volts. 18/9 plus 1/6 p. & p.

3. 6 volt octal base A/C Relays. 2 pairs heavy Juty
contaets cfo. Complete with octal base 23/- plus
1/6p. & p.

4. Single change over Relay. 876 Coil. 18 volts for
printed eircuit. 15/- plus 1/6 p. & p.

5. Bages for Item | and 2. 3/9 plus 6d.p. & p.

State whether wired or printed circait.

TEST METER: 20K per volt ITI-2 £3.9.6.

PT34 arall test meter £1.14.0. plus 3/- p- & p.

TAYLOR Jun. £10.10.0. AVO Minor £9.10.0., and

many others.

LOUDSPEAKERS: 8 ohm. 2in. to 5in. from 7/8 to

13/68 plus 1/6,p. & p.

Dual Cone Richard Allen, 3 and 16 20/6 plus 3/-p. & p.

Car 8peakers 7 x 4in. 13/6 plus 2/- p. & p.

TRANSFORMERS: 250-0-250 sec. 60 M/A/6-3 volts

18/9 plus 3/6 p. & p-

250-0-250 sec. 100 M/A/6-3 volts. 39/6 plus 3/6 p. & p.

TRANSFORMERS SUITABLE FOR SMALL POWER

SUPPLIES:

5/11/17 volts at 4 amps. 27/6 plus 3/6 p. & p.

3 to 30 volts tapped 2 amps. 30/- plus 3/6 p. & p.

0-9-15 volts. 1} amps. 18/8 plus 3/- p. & p. 75 watt

auto transformers.10/8 plus 2/6 p. & p.

OUTPUT TRANSFORMERS: Buitalle for EL85/

ULS84 Bingles 6/6 plus 2/6 p. & p. Midget Choke

Qutpnt /6 plus 2/6 p. & p.

CONDENSERS ELECTROLYTIC: 2,4,10,16,30,50,100

m.e.d. 15volts. 1/6 plus 4d. p. & p. each.

CARBON CONTROLS: 5K to 2M Lin. or Log. 8/8

plus 1-p. & p. 5K to 2M Lin. or Log. with a/W. 5/3

plus 1/-p. & p.

WEYRAD RANGE: of IFs, Coils, Driver and output

trs.

EAR PIECES: 2-5 m/m or 3-5 m/m Magnetic 2/8.
Crystal 2-5 m/m, 3-5 m/m 5/6.

SINCLAIR PRODUCTS: All units and Mat. Trans.
TRANSISTORS: Popular Range 0C44, OC45, 0C71,
0C72, OCR1, OC82, all at 2/8.

POWER TRANSISTORS: 0C26, 10/9; 0C28, 15/3;
0C35, 13/6; ADTI149, 15/-.

OSMOR RANGE OF IFs Coils, Driver and output trs.
ELECTRONIC KITS: Buitable for beginners £2.17.8.

Write or call for our free Components List.

BOTHWELL ELECTRIC
SUPPLIES (Glasgow) LTD.,
. 54 EGLINTON STREET,
GLASGOW, C.5, Tel. 041 80Uth 2904

Member of the Lander Group

Learn at home...
First Class Radio

and TV Co\rses

/

ICef, . \

&%‘Qfe/
.

L
After brief, intensely interesting study—
undertaken at home in your spare time—
YOU can secure a recognised qualifi-
cation or extend your knowledge of
Radio and TV. Let us show you how.
FREE GUIDE

The New Free Guide contains 120 pages
of information of the greatest import-
ance to both the amateur and the
man employed in the radio industry,
Chambers College provides first rate
postal courses for Radio Amateurs’
Exam., R.T.E.B. Servicing Cert., C. & C.
Telecoms., A.M.LE.R.E. Guide also
gives details of range of certificate
courses in Radio/TV Servicing, Elec-
tronics and other branches ofengineer-
ing, together with particulars of our
remarkable terms of

‘Satisfaction or Refund of Fee’

Werite now for your copy of this valuable
publication. It may well prove to be the
turning point in your career.

Founded 1885 Over 150,000 successes
CHAMBERS COLLEGE

{Incorp. National Inst. of Engineering)
(Dept. 855F),148 Holborn, London, E.C.1.

4-STATION INTERCO

)
/,7
o £1/5/0
T - o Solve your communica-
- tion problems with this
4-Station Transistor Intercom system {1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Bur-
gery, Schoolg, Hospital, Office and Home. Operates
on one 9V battery. On/Ofi switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 7/6.
7-STATION INTERCOM 21 gns.
1 Master and 8 Subs in strong metal cabinets. Fully
transistorised. 33" speakers. Call/Talk/Listen. Ideal
for Office, Hotel, Hospital and Factory. Complete
with 50 yds. cable anel hatteries. P. & P. 12/6

Originally
fﬁ’qns.

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 2/6. P, & P. 3/6.

Uswolly -G Gns”
59/6
‘Why not boost
B e 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 switch. Volume Control. Battery 2/6extra. P. & P.
2/6. Full price refunded if not satisfied in 7 days.
WEST LONDON DIRECT SUPPLIES (PW/3)
169 KENSINGTON HIGH STREET, LONDON, W.8.

NEW RANGE BBC 2 AERIALS

All UH.F. aerials now fitted with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 35/-;
11 element. 42/6; 14 element, 50/-; 18
element. 57/68. Wall Mounting with
Cranked Arm, 7 element, §0/-: 11 element
g7/-; 14 element. 75/-; 18 element, 82/8.
Mast Mounting with 2in. clamp, 7 element,
42/8: 11 element, 55/-; 14 element, 62/-: 18
element, 70/-. Chimney Mounting Arrays,
Complete, 7 element, 72/6: 11 element, 80/-3
14 element, 87/6: 18 element, 95/-. Complete
assembly instructions with every unit,
Low Loss Cable, 1/6 vd. U.HLF, Pre-amps,
from 75/- State clearly channel number
required on all orders.

BBC - ITV AERIALS

BRBC (Band 1). Telescopic
loft. 21/-. External S/D.
30/-. “H” £2.10.0.
ITV (Band 3), 3 element
loft array, 25/-1 5 element,
35/-; 7 element, 45/-; Wall
mounting, 3 element, 35/-;
5 element, 45/-,
Combined BBC/ITV, Loft
1+3. 41/3: 145, 48/9: 1+7,
58/9: Wall mounting 1+3,
e 56/3; 145, 63/9: Chimney
= 1+3,83/9:1+5, 71/3.
VIHF transistor pre-amps,
75/-.
COMBINED BREBC 1 — ITV — BBC_ 2
AERIALS 1+3+8, 70/-. 1+5+8, 80/-. 1+5+
14, 90/-. 1+7+14, 100/-. Special leaflet
available.
F.M. (Band 2). Loft 8/D. 12/8, ‘'H"", 30/-, 3
element. 52/8. External units avallable.
Co-ax.cable. 8d.vd. Co-ax. plugs,1/3. Outlet
boxes. 4/8, Diplexer Crossover Boxes, 12/8.
C.W.0.or C.0.D. P. &P.5/-. Send 6d. stamps
for illustrated lists.
Callers welcome — open all day Saturday

K.v.A. ELECTRONICS (Dept. P.W.)
27 Central Parade, New Addington
Surrey-CR0O-0J8B
LODGE HILL 2266

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

1R5 4/9 | DL35  4/9 | EL33  8/3| PL500 12/8
185 3/9 | DLY2 4/3 | EL41  8/3 | PY32 8/8
IT4 2/9 | DLO4 5/ | KL84  4/8 | PY33 8/8
384 4/3 | DL96 5/11 | EY5l 6/9 | PY8L  5/-
3V4 5/6 | DYs6 5/6 | EYS86 6/- | PY82 4/9
5Z4GT 7/- | DY87 5/8 | EZ40  6/e | PY83  5/3
6AQ5 4/6 | EABCBO 8/3 | EZ80  3/9 | PY800 5/11
6F1 8/3 | EBC41 7/9 | RZ81  4/6 | PY801 5/11
6L18  6/- | EBF80 5/9 | KT61 8/3| R19 6/8
10F1  9/6 | EBF89 5/9 | N78  14/6 | U2  10/9
10P13 10/3 | ECC81 3/9 [ PC97  5/3 | U26  10/9
12KBGT 7/- | ECC82 4/3 | PCS00 7/6 | U191 10/6
20F2 9/- | ECC83 4/3 | I'CC84 5/3 | UABCS0 6/
20P1  7/6 | ECC85 4/ | I'CC89 10/9 | UAI42 8/11
30FL1 12/3 | ECH35 5/8 | I'CC189 9/6 | UBC41 6/6
30p4 11/- | ECH42 9/8 | FCFB0 6/3 | UBF89 6/6
30119 11/- | ECH81 5/3 | PCF82 5/9 | UCC84 7/9
30PL1 12/3 | ECHI84 6/3 | PCF80t 7/9 | UCC85 6/-
CCH35 8/9 | ECL80 7/3 | PCL82 8/3 | UCF80 8/-
DAC32 8/9 | ECL82 8- | PCL83 8/8 | UCH42 9/6
DAF91 3/9 | ECL86 7/8 | PCL84¢ 7/- | UCHBL 5/9
DAF96 5/11 | EF39  3/8 | PCL85 8/3 | UCL82 6/9
DF33 7/6 | EF80  4/9 | PCL86 8/- | UCL83 8/6
DF91 EF85  5/- | PFL20012/6 | UF41  10/-
DF9; 5/11 | EF86 8/ | PL36 9/~ | UF89  5/8
DK32 7/3| EF89  4/9 | PL81  6/9 |UL41  8/6
DK91 4/9 | EFi83 6/6 | PL82  5/9 | UL84  6/-
DK9% 6/9 | EF184 5/6 | PL83  6/6 | UY4l 5/3
D133 6/8 | EHO0 8/~ | PL84  6/- |'UY85 5/8

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 8d. per valve extra. Any parcel insured against
damage in trapsit 8d. extra. Office address, DO callers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON. N.16

ELECTRONICS GALORE! in the
dca CATALOGUE

THE CONVENIENT WAY TO SHOP FOR

ALL YOUR ELECTRONIC NEEDS.

EVERYTHING FROM SINGLE COMPONENTS

TO COMPLETE EQUIPMENT ALL AT BEST

VALUE PRICES.

SEND 2/6 NOW FOR YOUR COPY TO:—

dca ELECTRONICS LIMITED
28 UXBRIDGE ROAD, EALING, W.5
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TRADER  SERVICE SHEETS

4/— 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 WC2

Make Mode! Radio/TV
1968 List o .
A If list is required
available at 2/— oy ;
plus postage [lndncate with X
o ¢/ T P
AGAreSs oot

/ enclose remittance of. S————-—

(and a stamped addressed envel'épe)
s.a.e. with enquiries please
MAIL ORDER ONLY (March PW)

v ¥



JOHN’S RADIO

LARGE QUANTITY OF SARAH V.H.F. TRANS/
RECEIVERS

AVAILABLE FOR IMMEDIATE EXPORT

General Information. This set is normally carried in the
life jacket of Airmen. It is & complete winiature light-
weight radio Trans/Receiver, which is used to give a
Beacdn plus two way speech communication in the event
of finding themselves in the sea. It comyprises a Trans-
mitter-Receiver, a apeech unit, a coding wnit and a power
supply either Battery or Transistor. Thege three itema are
permanently interconnected and all units are completely
sealed and water tight using a combined syeaker/mike.
Press to talk or listen huttons, fold up aenal. a total of
three valves are used, power required 6:3 volta LT
90 volts and 435 volts D.C. HT. Frequency 243Mc/s.
Transmitter output pulse power. Beacon 15 watts, Talk
3 watta. SUPPLIED IN MAKER’S BOXES in Grade 1
condition singly at 45/-, post 5/- with circuit. New
batteries if available 7/6 each.

B44MKIII TRANSRECEIVERS

We have a few of these V.H.F. 12 valve transreceivers
operating on 3 switched channels hetween GOMc/s—
95Mc/s complete with all 6 erystals, headphones, mike,
mobile aerial and dipole aerial, all connectors plus alloy
tripoil for mounting the set on. Power input 12V D.C.,
TX output 3 watts, internal speaker (all valves BG7).
All air tested 0.K. SBupplied in gond grade 2 condition at
£10.0.0. each, carr. 30/-. Also available in matched pairs
£25 per pair, carr. 30/ teated.

OLD CO-OP, WHITEHALL ROAD, DRIGHLINGTON, BRADFORD

TRANS/RECEIVER TWO TWO

This is one of the latest releases by the govt. of an ex-
tremely recent R T set covering 2-8Mec/s in two switched
bands, containing 13 valves (3 FL32s in TX output)
which can he used for morse CW or R/T. Also has netting
trimmer, BFO, RF and AF controls, switched meter for
checking all parts of set, size 17 x 8 x 12in. Power re-
quired LT 12V D.C., HT 325V D.C. Supplied brand new
and boxed with headphones and mike also two spare
valves and circuit of set. Few only at £5.10.0., carr. 30/-.
New piug in power supply made by us for either 12V D.C.
input £3.10.0 or 200/256V A.C. £3.17.6.

FAMOUS ARMY SHORT-W;III&VE TRANSRECEIVER
MK

This set is made un of 3 separate units: (1) & two valve
amplifier using a 6V6 output valve: (2) (some only, not
built in the very latest modelsy a V.11.F. transreceiver
covering 24-241 Mc/s using 4 valves; (3) the mainshort
wavetransmitter/receivercovering in two switched bands,
just below 2 Mc/s-43 Mc/a, and 4§ Me/s—8 Mc/s (approx.
160-37-5 metres) using 9 vatves. For R.T., C.W. and
M.C.W. The receiver is superhetrodyne having 1 R.F.

stage, frequency changer, two I.F. (465 Kc/s) signal
detector, A.V.C. and output stage. A B.F.0. inctuded
for C.W. or single side-band reception. T.X. output valve
807, other valves octal bases. Many extras, e.g. netting
switeh, quick tlick dial settings, squelch etc. Power re-
quirements LT 12 volts, HT receiver 275 volts D.C.
HT transmitter 500 volts D.C., size approx. 174 x 7} x
Ilins. Every set supplied in new or as new condition in
carton with book including circuits, only £4.10.0, or
Grade 2 slightly used 50/- carriage both 15/-,

A KIT of brand new att for this set includi
all connectors. control hox, headphonea and mike,
co-axial lead etc. at only 40/- carriage 5/-. WE MAKE
A MAINS 200/250 VOLT POWER UNIT in louvred
metal case to plug direct into set power socket to
run (1) receiver, 70/- post 5/-. (2} TX and RX. £6.10.0,
post 7/6. (3) 12 wvolt D.C. P.U. for receiver 50f-,
carriage 5/-. A charge of 10/- to unpack and test the
receiver of these sets is made only if requested.

+

\

V.H.F. TRANSRECEIVER MK. IjI
This is a modern self contamed tunable V.H.F. low
powercd frequency modulated transreceiver for R.T.
communication up to 8-10 miles. Made for the Ministry
of Bupply at an extremely high cost by well known
British makers, using 15 midget B.G. 7 valves, receiver
incorporatiug R.F. amplifier. Double superhet and A.F.C.
8low motion tuning with the dial calibrated in 41 chan-
nels each 200 Ke/s apart. The frequency covered is
39 Mc/s-48 Mcjs. Also has built-in Crystal calibrator
which gives pips to coincide with marks on the tuning
dial. Power required L'T 44 volts, HT 150 volts, tapped at
90 volts for receiver. Every set snpplied complete with
valves and crystals, New in carton, complete with
adjustable whip aerial, and circuit. Price £4.10.0., carriage
10/-. Headset or hand telephone 30/-. Internal power
unit stabilised for 200/250 volts A.C. input £6.10.0. extra.

E.S.V.—T.V. Receivers

® SCOOP—IN STOCK NOW 19-21-23in. Slim-
line Receivers. All in excellent condition. Some
Manufacturers rejects (slight marks on Cabinet) —
some rental—very slightly used. Price—one price

222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0S02) 48344

LOOK—TRANSISTORS 1/- EACH | rransistors Price
P

SILICON % PLANAR % N.P.N. %
All these types available

o Vo a 2 2N929
only £18.0.0 Limited stocks—all orders in strict 29501 s
H B 2N726 28102
rotation. Packing etc. 50/-. INT08 28103
. . q . . 2N706a 29104
Personal Collection advised—otherwise immediate 2N3011 IN2220

2N696 28731
2N897 28732
2N1507 28738

N1613
2N1711

despatch at customer’s risk.

E.S.V. Record Player Decks

®SCOOP—BULK PURCHASE Record Player
Decks by the best English Manufacturers of this
product—we cannot mention name—4-speed—
Heavy turntable (Large)—Low Mass Pick-up arm—
E. R. Crystal Mono Cartridge Fitted—Motor damped
against rumble—Absolutely Brand New.

Our Price £4.10.0. only p/p 6/6. Two for £8.10.0.
p/p 10/3. Immediate despatch.

ELECTRONIC SALES (Victoria) LTD

17 GILLINGHAM ROW
VICTORIA, LONDON, S.W.1
VIC 5091

ALL TESTED AND GUARANTEED TRANSISTORS—
UNMARKED. Manufacturers over-rune for the new PRE-
PAK range.

No. PRE-PAKS PRICE
Al. 6—3ilicon rectifiers BY 100 type .. . 20/~
A3, 20—Mixed marked and tested trans. 20/~
AY. 1—2XN 174 real power trans. 80V 150W | 20/-
Al5. 2—Power Comp. Pair. AD161/2 . | 20/-
B1. 50—Ununarked, untested, trans., new | 10/
B2. 4—Solar cells, inc. Book of Instructions . 10/-
B3. 4 0A5 gold bonded, diodes, Mullard , . . 10/-
BH. 7-—Matrhed get, OC44, 45/81D/81 + diode,, 10/-
B6. 16-—Red spot AF. trans.or whitespot RF. ... 10/
B8 2—Powertrans. OC26 type .. ...... . . 104
RY. 1-—Light sensitive cell, ORPI2 type . 8-
B10. 10—30V trans, germ. PNP latest tvpe | 10/-
B44. 1—Tunnel diode, AEY11, 1050 Mc/s 10/-
B21. 2—38il. rees. 10 amp., 50-100 P1v 16/
B42. 5—S8witching trans. TK22C 8TC . . .10/~
C2. 1-—Uni junction, 2N2160 or 2N2646 L. 154~
C4. 2 RF power trans., 0C22 and BUY1l .. . 15/
C31. 4—8il. recs. 800 PIV 3 amp. top hat ..., 154
C32. 2—Power trans. TK400A/NKT404 VCB64
IC8amp 15/-
D18. 1—ORP60 type lig 5/-

2N1304 or 5 |
2N1306 or 7 .
IN13080r 9 .. . 8/-

* ALL OUR SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *

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

equivalents with our free substitution chart.

FIR8T EVER LOGIC KITS. Learn for yourself how computers work, even
make one for yourself. Full instructions for a nought and crosses machine,
binary counters, timers, etc. 1.1 5 gns. 1.2 10 gns. No need to purchase both

kits, you can start with L.2, which incorporates L.1.

DETAIL8 FREE.

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

879



Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/3

Z & | AERO SERVICES

Please send ali correspondence and Mail-Orders to the Head Office
When sending cash with order, please include 2/6 in £ for postage and handling

MINIMUM CHARGE 2/-. No €.0.D. orders acoepted

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open aff day Saturday

LTD.

We wish to buy 723A/B, 2K25, 845, 4-85A, 4085, 5C22, at 30/-, alsc other specials.

0A2  6/- | BAG7 8/- | 6F18 /8 724 8/-
OA3 8/~ | 6AHE 10/— | 6F23 14/- | YBWE 7/-
OB2  6/- | BAKs 5/- | 6F25 14/-|10D1  7/-
OB3  8)- | BAK6 10/- | 6F26  6/6 | 10F1  9/-
3/- | 6F28 13/- | 10F3  8/-
4)- | 6F20  8/- | 10FY  10/-
1A3 4/- | BAQ5  5/6 | 6F20  68/- | 10F18 7/8

1B3GT 8/- | 6AR6 6/- | 6J4 8/~ | 10LDI12 5/3
1G4AGT 8/- | 6A85 5/ | 6J5GT 5/ | 10LD13 8/-
1G6GT 6/- | 6AS6 8/~ | 676 8/6 { 10LD14 6/6
1H5GT 6/8 | 6A87G 15/- | 8J7 8/- | 10P13 15/~
1L4 2/6 | 6AT8 4/8 | 6J7G  5/- | 10P14 16/-
1Q5GT 8/- | 6AU6 5/ ﬁxgla'r 8/~ | 11D3 -

1R4 6

1R5 8/- | 6AWBA12/6 | 6KTG  2/- | 12AC6  8/-

184 5/- | 6B4G 15/- | 6K28  7/8 | 12AD6 8/-

185 4/8 | 6B7 5/- | 6L1 10/- | 12AE6 7/8

1T4 3/ | 6B8 7/-| 8L6G  6/- | 12AH7GT
5

1U4 5/- | 6BA6  4/- | 6L7 5/8 | 12AL5 7/-
1U6 6/- | 6BA7 15/- | 6L12 5/- | 12AQ5 7/-
v 8/- | 6BE6  4/6 | 6L13 5/6 | 12AT6 4/6
1X2B 7/- | 6BGSG 12/~ | 6L16 5/6 | 12AU6 5/~
2C26A 7/- ( 6BH6  7/6 | 6L18 8/~ | 12AU7 5/8
2C51 8/~ | 6BJ6 7/6 | 6LD3  8/8 | 12AV6 5/8

2X2 4/- | 6BR8 10/- | 6PBGT 8/- | 12BA6 6/

8/- | 6B87 25/- | 6P25 17/- | 12BE6 5/8
3A3 11/- | 6BW7 10/ | 6P28 18/ | 12BH7 6/-
3A6  10/- | 6C4 4/- | 6Q7 7/- | 12BY7 10/-
3B28  40/- | 6CSGT 6/6 | 6R7G B/~ | 12E1 20/
3D6 3/- | 6C6 4/- | 68A7  7/- | 12HB  4/-
3D21A 35/- | 608G 8/- | 68F5  8/- | 12J5GT 3/-
3E28 60/- | 6CP 15/- | 68F7  8/- | 12K5 10/-
3Q4 71- | (8ylvania) | 68G7  6/- | 12K8 8/~
3Q5GT 6/6 | 6CB6  5/- | 68H7 4/ | 12Q7GT 5/8

3v4 8/~ | 6CDEGA 88J7 7/~ | 128A7 10/-
4B32  80/- 20/- | 68L7GT 6/- | 128C7 4/~
4X150A 6CG7 8/ | 68NTGT 5/8 | 128F5  9/-

100/- | 6CH6 B/- | 68Q7 7/~ | 128F7 7/-
5R4GY 9/- | 6CL6 8/~ | 63RT 7/ | 128G7 5/
5T8 8/~ | 6Cw4 12/- | 6887  3/- | 128H7 4/-
5U4GB 6/6 | 6CY5 7/~ | 6T8 6/6 | 12807  4/-
5vVaG  7/8 | 6CY7 11/- | S6U4GT 12/6 | 128K7 6/-
6Z3 718 | 6D6 8/-| 6U8  8//16 | 128Q7 7/6
5Z4G  7/- | 6DK6 8/~ | GV6GT /- | 12BR7 5/
5Z4GT 718 | 6D84 15/~ | 6X4 4/-| 1487 15/
6/30L2 12/8 | 6EA8 11/- | 6X5GT 5/~ | 20A3 5/8
6A6 4/~ | 6F1 14/~ | 6Y66 10/- | 20CV  62/8
6A8G  5/8 | 6F11 6/~ | 6Z4 5/- | 20D1  9/-
6AB4 6/6 | 6F13  8/8 | 7B6  11/- | 29L1  18/-
8AB7 4/ | 6F14 15/~ | 7B7 - | 2001 12/-
6AF4A 9- [«F16 11/~ | 7B8 8/- | 20P3  12/-
6AG5 2/8 | 6F17  6/- 1 7Y4 8/6 | 20p4  19/-

©

First Quality Fully Guaranteed

BRAND

ELECTRONIC VALVES

20P5  19/- | 90AV 48/- | DAF96 6/6 | ECC356 17/-
25L6GT 6/6 | 90C1 12/~ | DF96 8 | ECC40 8/6
26724G 8/~ | 90CG 25/~ | DH81 12/8 | ECC81 4/-
2628 8/- | 9ocv  26/- | DH101 7/6 | ECC82 5/6
256Z6GT11/- | 150C2 6/- | DK32  7/- | ECC83 6/6
30A5 7- | 807 9/- | DK40 10/- | ECC84 5/8
30C1 8/3 | 8114 35/- | DK92 7/6 | ECC85 5/-
30C15 13/6 | 813 80/~ | DK968 7/6 | ECC8¢ 7/-
30C17 14/6 | 866A 14/— | DL66 20/~ | ECC88 8/-
30018 14/~ | 8724 50/- | DL91  §/- | E 1 3/8
30F5 14/- | 884 10/- | DL94  6/- | ECC180 7/-
SOFL1 15/- | 931A 85/- | DL95  7/- | ECC18911/-
30FL12 17/~ | 985 3/- | DL96  7/- | ECC80412/8
30FL13 8/- | 991 7/- | DM70 5/6 | ECC80713/6
30FL14 14/- | 5654 8/- | bM71  8/- | ECF80 8/6

ALL THE ABOVE PRICES BY 2d. IN 1/-, WHEN
REMITTING PLEASE MAKE SURE THAT THIS
SURCHARGE I8 INCLUDED.

30L1  5/8 | 5670 10/~ | DM10 8/- | ECF82 6/6
30L15 15/ | 6146 27/6 | DY30 8/- | ECF83 12/~
30L17 15/- | 6360 25/- | DY80 7/- | ECF86 /6
30P16 7/- | 6839 40/- | DY86  6/- | ECF20018/-
30P18 6/~ | 7199 15/~ | DY87 8/8 | ECF20113/-
30P19 14/- | 7360 80/~ | DY802 9/- | ECH2l 9/6
30PL1 18/- | 7586  22/8 | E88CC 12/6 | ECH36 11/-
30PL1316/- | 7895 22/8 | E180F 17/6 | ECH42 10/-
30P14 18/- [ 9002  5/6 | EABC80 6/6 | ECH81 5/3
$5D5 1g/- | 9003 9/~ | EAF42 8/6 | ECH83 7/8
35L6GT 8/- | A2293 18/- | EB91  8/- | ECH84 8/-
35W4  4/6 | ARR - | EBC33 7/- | ECL80 7?/-
3673 10/~ | ARP12 4/6 | EBC41 8/7 | ECLsL 7/8
36Z4GT 8/8 | ATS25 9/- | EBC81 8/- | ECL82 6/-
35Z5GT 8f— | AZ1l 78 | EBC90 4/8 | ECL83
50C5 6/- | AZ31 8/~ | EBCO1 5/- | ECL84 11/-
50CD6G CBL1 15/- | EBF80 7/6 | ECL85 10/6
27/8 | CBL31 15/- | EBF83 8/- | ECL86 8/-
50L6GT 7/6 | CCH35 /- | EBF89 6/6 | ECLL8017/-
52KU 7/- | CY1 8/~ | EBLL 14/~ | EF9 8/~
53KU 12/6 | CY31 7/~ | EBL31 22/8 | EF36  5/-
58CG 45/- | DAC32 6/8 | KC86 11/8 | EF37a 8/-
62BT 20/~ | DAF40 10/— | EC88 10/~ { EF39  6/-
76C1 18/~ | DAF41 10/- | EC92  8/8 | EF40  8/6
85A2  7/6 | DAF91 4/6 | ECC33 10/- | EF41  8/8
90AG 46/- | DAF92 8/~ | ECC34 8/- | EF42 11/~

EF80 4/8 | FW4/800 PCL88 18/- | U26 14/~
EF83 9/6 10/~ | PCL80018/- | U33 26/~

F85 6/6 | GS10H 40/~ | PCL80118/- | U78 4/~
EF86 6/~ | GTE175M PEN4DD8{- | U8l lo0/-
EF8%  5/8 12/- | PEN45 6/6 | U191 14/-

PEN45DD | U281  8/-
EFY3  4/- [ Gz31 5/ 12/- | U282 8/-
i PEN46 6/- | U301 11/-
PEN220A U404 5/-

EF968 /6 | GZ34 10/- /- | usoL  17/-
EF98 10/~ | Gz37 12/6 | PEN383 §/- | UABC805/3
EF183 6/- | HABCS0 PEN384 7/- | UAF41l 9/-
EF184 20/— - PEN453DI/> UAF42 9/-
EF804 20/~ | HBCSO0 4/8 10/~ 1
Bre; 1er | Boos0 36 | pExDDas | UBAL, 19T
EF812 14/- | HF93  6/- 10/- | yBCs1 8)-

EH90 7/- | HF94 6/~ | PF86 10/~ | yBrso 6/8

FL3s 9/6 | HL42DD PF818 14/~ >
EL35  9/6 8/~ | PFL200 g{gg 13;-
EL36 8/6 | BLo2  6/- 138 | yog2  6f-
EL38 22/6 | HLg4 7/- |PL36 O/~ | yoog, gy
EL41  8/6 | KTes 19/- [EL8L 7/~ | yoags g6
EL42  9/8 | xTes 27/8 | PL82 7/~ | yopen o1
EL8L 9/~ | PABCBO 7/6 | PL8S  8/6 | gCmal 9/6
ELS2  8/- | PC86  10/6 | PL84  68/- | yoyao g
ELSS /8 | pcss 10/6 | PL302 14/- | UCHAZ Bi-
EL84 4/6 | poos  g/6 | PL500 13/8 | yomgy gig
EL8S  7/6 | PCo7  7/6 | BLS04 14/- | oy o
ELS6 8/~ | PCBo0O PL80L 13/~ | yoy'ss 773
EL90  5/6 | PCCBs 5/6 | EM84 8/ | Lol o

EL95 5/~ | pocss 7/- | BX4  20/- 83 o
EL360 22/- | pCC8g 11/- | PX26 18- | UFS 10/~
E{ﬁgi 13‘— PCC89 10/8 | PY31 5’[‘ g{::; 3}'
TL822 17/- | pcoisg11/- | BY32  8/6 £
ELLSO 1/- | hocaos 15/ | PY80  8/6 [ UFSS 81
EMS{ 13/- | pocsog1s)- | EYSL 5/ | UFSD  0/8

EMT71 12/8 | PCES0O pys2 §/- | UF8s 78
1

EM81 6/ | pcFeo 6/3 | PY8s 7/6 | UF8d 7/~
EM84 7/- | PCF8z 8- | PY301 14/ | UL4l  8/6
EM8ss 11/- | pCF84 8/- | PY8oo 9/ | UL84  6/8
EM87 10/- | PCF86 8/- | PY801 9/- | UM4 10/-
EN9l 5/6 | PCF87 14/8 | Pz30 7/~ | UM8O  5/-
EY51 7/- | PCF80013/6 | QQV02-6 uus 8/
EY70 10/- | PCFS01 9/- o/~ | UUS 7/~
EY80 8/- | PCF802 9/ | QQV03-10 | UUS  7/6
EY81 7/~ | PCF805 25/~ | UU10 8-
EY83 8/- 14/- | R17  8/- | UYIN 8/-
EY84 9/6 | PCF306 R18 8/6 | UY21 9/-
EYS86 6/8 12/~ | BD6 12/~ | UY4l 6/8
EY87 8/- | PCF808 TH238 7/- | UY82 0/8
EY88 8/8 13/- | TH2321 7/- | UY85 6]-
EZ35 5/- | POH20012/- | TT21 85/~ | VU30A 8/-
Ez40 7/8 | PCL8O 15/- | U13/l4 8/- [ VULl 7/6
EzZa1 8/- | PCL81 9/ | Ul8/20 10/~ | VU120 12/-
EZ80 5/~ | PCL82 7/- | Ul1® 40/~ | VU138 7/-

EZ81 b/- | PCL83 8/6 | U20  10/- | Z719  4/8
PCL84 7/6 | U21 7~ | z129 8-
PCL85 8/6 | U22 8/- | 2769  24/-
10/- | PCL86 8- 1 U25 14/- | Z803U 15/~

TRANSISTORS

0C18 20/- | OC141 12/6 | AF124 7/8 | MATI101 8/6
0C23 12/8 | OCI70 b5/ | AF125 6/6 | MAT120 7/9
0024 15/- | OC171 /- | A¥126 8/- | MAT121 8/8
0C25 7/8 | 0C200 7/6| AF127 8/- | V30/30P
0026 8/ | 0C201 10/- AFlgB }g;g 20/~
0C28  12/6 | 0C202 13/ | AF186 2G309  5/-
0C29 14/8 | 0C203 10/8 | AFY19 22/8 | 553774 448
0036 13/- | 0C204 12/8 | AFZ1Ll 17/~ | 9381 5/-
0C36  12/6 | 0C205 15/-| AFZ12 10/~ | 45403  B8f8
0C42 5/~ | OC206 22/8| ASY26 6/6 | gny 0 g6
0C43 9/~ | ACI107 10/-| ABY28 8/8 | oNg1  3/g
0Cs4 4/~ | AC125 6/ | ABZ20  7/8 | ongeq gy
0015 3/6 | AC126 /8 | ASZ2L 1218 | Hype  ng
0Co8 126 | AC127 7/8 | BCI07 (8 | gn-og 34
0C70 4/- | AC128 6/8| BCY30 7/-|5\753 g8
0C71  3/8 | AC176  7/8|BCY33 /8| 5 09 gy
0072 5/- | ACY17 88| BCZLL 10/~ | §yiqq, T
0C78  7/6 | ACY18 5/8 | BFY50 8/8 | 5754 15/~
0C75 8/~ | ACY19 6/8 | BFY352 8/6 2N2068 20/
0C76  5/- | ACY20 5/-| BBY26 5/~ | oNogog 5/6
0C77 8/ | ACY21 6/-|B3Y28 5/- 4
0C78 5/ | ACY22 3/8| psyes 5/ | 28002 20/-
OC78D 5/~ | AD140 18/~ | GET103 5/ | 28008 20/-
0Cs1 5/ | AD148 18/~ | GET104 8/ | 28004 15/
OC8ID 3/- | AF102 18/- | GET113 4/ | 28005 50/-
0C83 5/ | AF114 6/8| GET114 4/- | 28008 20/-
0c84 5/ | AF115 6/-| GET115 8/6 | 28012 140/-
0Ci122 12/6 | AF116 6/6 | GET11610/- | 28018 680/~
0C139 7/8 | AF117 5/- | GET872 8/- | 28103 25/~
0C140 9/8 | AF118 10/- | GET875 6/- | 28104 15/-
COMPLEMENTARY PAIRS (PNP/NPN)

AC128/AC176 (Germanium) 18/-; 2N697/2N1132 (8ilicon)
40/-; ABY26/A8Y28 (Germanium) 12/-,

SPECIAL OFFER OF
TRANSISTOR PACKS

All new current production germanium P-N-P Transistors
for AM/FM and BW Receivers.

Two AF125 (Mixer and Oscillator); two AF126 (IF);
one AC126 (Audio); two AC128 (push/pull output).

Price of a complete set of 7 transiators, 21/- post paid.

25 WATT SOLDERING
IRONS

200-250 watt exceptionally well made ligh ght solder-

MOVING COIL METERS

We announce the introduction of a range of first quality
moving coil meters with 1.5% accuracy. Meters are

ing irons with polished wooden handies and chromium
plated body. Angle bit of sufficient length for long life.
No breakable plastics used in construction. PRICE 18/-
(P.P. 2/-). 8pare, bits 1/8. Bpare elements 3/6.

3/40, 400 p..v. 3 amp, stud mounted, Gate
voltage 3-0v. at 20mA max. .................
BLUE BPOT, 200 p.i.v. 5 amp, atud mounted. Gate
voltage 3:25v. at 120mA max.. ... ............ 1218
GREEN 8POT, 400 p.i.v. 5 amp, stud mounted.
Gate voltage 3-25v. at 120mA max.. . .......... 17/6

AVALANCHE SILICON
RECTIFIERS

Type RAB508AF, 960 p.i.v. at 6 amps. max., stud
POOUBLEA ... oivieneea B 10/8

FOR P.W. CLUBMAN
RECEIVER

One each 0C170, OC48, OC71. Two 0A81 and TCl, TC2
Trimmers (3-30pF Beehive), 19/—, post free.

ilable in 3in. round flange, and 3in. and 4}in. square
flanges. Please write for iltustrated leaflets.

SILICON POWER

RECTIFIERS
BY100, 700 p.i.v., 450mA, W.E. .. .. ... ... .. .. 4/8
BYZ10.800 p.i.v., 6 Amps, 8.M. T
BYZ12, 400 p , 6 Amps, 8.M. 5f~
BYZ13, 200 p.i.v., 6 Amps., 8.M. .. 7i8
BYZ19, aa BYZ13 but stud negatlve 718
DD006, 50 p.1.v., 500mA, W.E. . . . 3/-
DD008, 400 p.i.v., 500mA, W.E. . 8/6
DDO058, 800 p.w., 500mA, W.E. .. 718
Note: W.E.—Wire Ended; S.M.—Stud Mounted.
GERMANIUM POINT
CONTACT DIODES
OA5, 100 piv/115 mA o 3/
0A8. 60 ptv/115 mA Gold Bonded . 4/
0OA79, 30 piv/35 mA, 40me/s ... ..... { ST 2/8
0AS1, 115 piv/60mA. High Back Resistance. ... .. 2f-
0A95, 90 piv/56 mA subminiature .......... . 2/-

25% discount for orders of 24 or more of each type.

DRY REED INSERTS

Glass dry reed inserts approx. }in. dia. x lin. long with
axial leads. One "make'’ contact of 100mA capacity st
50V. Can be operated by permanent magnet or 30-50
Amp-turns relay coils. PRICE 18/- per doz. post free.

TEXAS SILICON FULL-WAVE BRIDGE RECTIFIERS
YB20K 10 100 plv, 2 amps, dimensions 1-4 x1-4x-6in. 25/~
1B40K10 100 piv, 4 amps, dimensions 1-4x1-4x'8in. 30/~
1B100M10 100 piv, 10 amps, dimensions 24x2}xlin. 85/~
Postage 1/6 per rectifler.

Our new (1967/68) price list of Valves,
Tubes and Semiconductors is now ready.
in addition to listing prices of some 2,300
types it is auseful reference work giving:
Valve and Tube Equivalents, Specifica-
tion of Microwave Tubes, Cathode Ray
Tubes and Semiconductors. Send S.A.E.
(Quarto) now to get your copy free of
charge.
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PRACTICAL

WIRELESS blueprints

LG

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, George Newnes Ltd., Tower House,

Southampton Street, London, W.C.2.

The Strand Amplifier .

The PW Signal Generator . } (Oct. 1962)  5/-
The Berkeley Loudspeaker Enclo-")
sure - _p at . ((‘ (Dec. 1962) 5/-
The Luxembourg Tuner |
The PW Troubadour
The PW Everest Tuner (June 1962) 7/6
The PW Britannic Two
The PW Mercury Six (May 1962)  6/-
Beginner's Short Wave Two
S.W. Listener's Guide

S

(Nov. 1963) 5/-

PW “Sixteen” Multirange Meter . .

1
Test Meter Applications Chart .. [ (Jan. 1964)  5/-

The Celeste 7-transistor Portable
Radio = e -y e (June 1963) 5/-
The Spinette Record Player

. . . . N
Transistor Radio Mains Unit L (June 1964) 5/-

7 Mc/s Transceiver e g

The Citizen {December 1961) .. .. .. 5/-
The Mini-amp {November 1961) .. aE 5/-
The Beginner's Short Wave Superhet (Dec. 1964) 5/-
The Empire 7 Three-band Receiver (May 1965) . . 5/-
Electronic Hawaiian Guitar (June 1965) . . 5/-
Progressive SW Superhet (February 1966) o 5/-
e e AR (0 190 5/

% THE ABOVE LIST.

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL *
RADIO. TV OR AUDIO EQUIPMENT.

PRACTICAL
WIRELESS

query service

Before using the query service it is important to read the following notes:

The PW Query Service is designed primarily to answer
queries on articles published in the magazine and to deal
with problems which cannot easily be solved by reference
to standard text books. In order to prevent unnecessary
disappointment, prospective users of the service should
note that:

fa) We cannot undertake to design equipment or to
supply wiring diagrams or circuits, to individual require-
ments.

(b) We cannot undertake to supply detailed information
for converting war surplus equipment, or to supply circuitry.

(c) It is usually impossible to supply information on
imported domestic equipment owing to the lack of details
available.

(d) We regret we are unable to answer technical queries
over the telephone.
(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query not
accompanied by the current query coupon and a
stamped addressed envelope.

.7- — - ——— = = ]
| QUERY COUPON |
|, This coupon is available until 8th March, 1968 and
must accompany all queries in accordance with the
" rules of our Query Service.
PRACTICAL WIRELESS, MARCH 1968

Published on or about the 7th of each month by GEORGE NEWNES LTMI1ED. Tower House, Southampton Street, London, W.C.2. at the recommended
maximuin price shown on the cover. Printed in England by WATMOUGHS LIMITED. Iile. Bradford: and London. Sole Agents for Australia and New Zealand:
GORDON & GOTCH (A/sia) L.td. Souch Alrica: CENTRAL NEWS AGENCY 1,TD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY
& OFFICE SUPPLIES LTD. Subscription rate including postage for one year. To any part of the World £1.16.0d.
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NVEW?! SOLID STATE HIGH FIDELITY EQUIPMENT BRITISH MADE

POWER AMPLIFIERS — PRE-AMPLIFIERS — POWER SUPPLIES W; pIroudly present this new range of Audio Equipment developed from Dinsdale

=1
luun STATE STERED ==

COMPLETE FULLY ILLUSTRATED
BROCHURE No.21 FREEON REQUEST

THE FINEST VALUE IN HIGH FIDELITY - CHDUSE A SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS

I—each unit or system will compare favourably with other professional
equipment selling at much higher prices. Brie! details are below:—

-y

Systomn_ Compriving " price ;
x| A | T epetens £10.3.0 |
| | Tepestest £13.17.6 ‘§

2 | 151616 onm speakers £14.126 |4

4 |5 etyuno e channeltor [ £20.15.0 | ¢

B | Bulmwiem | £24.0.0 §

g | e eres £26.15.0 |¢
14 | 2 melersa o £29.10.0 |:

MPA12/15

MANY OTHER SYSTEMS AVAILABLE
Send for full details

D e e e R S N o e e e e S

VHF FM TUNER
87/105 Me/s Transistor Superhet. Geared
tuning. Terrific quality and sensitivity,
FFor valve or transistor amplifiers, 4
21m. Cowmplete -with ddial plate. 5 Mulland
Trangistors,  plu 4 Diodes, (Cabinet
Asgembly 20/- extra.) Ask for Brochure 3.

TOTAL (OST
Tg B(lJ‘lLD £61 96 P.P.2/6

FM STEREO DECODER Brochure 4
7 Mullard Transistors. Printed Circuit
Design with Stereo Indicator. For use with
any valve or transistor FM. Uses pot
cores to Mullard design and ger. and silicon
transistors, As used by B.B.C. an 0.

Complete Kit Price £51 96 P.P.2/8

REGENT-6 MW/LW POCKET
8-Transistor  superhet. Geared tuning.
Push-pull speaker output. Moulded
Cabinet 5 = 3 iin. Phone socket.

Send for Brochure 2.

TOTAL COST
TO BUILD £396 P.P.2/8

Fuli tuning on both bands.

AUTOBAN TRANSTSTOR British  Made t-Transistor ~ MW/LW,
CAR RADIO. BUY NOW! 12 volt 3  watt output. Push-huttom
wave-change. Boxed, reawdy to use with
Speaker and Bamfle. Car lisxing kit and
manufacturers’ guarantee. Special Rargain
Offer. Positive or Negative Earth.

5 Push-button EAPN
de-luxe version £91 9 4/6
£11.19.6. Positive or Negative Earth.

D S

BUILD A QUALITY TAPE RECORDER with MARTIN RECORDAKITS

Ask for
Brochure 8

Y TWO-TRACK. Deck £10.10.0. Amplifier.
£14.19.6. Cabinct and speaker 7gns. Complete
kits with microphone 7in. 1,200fi. tape,
spare spool.

Today’s Value £45. 29 QNS. P.P.15/-

% FOUR-TRACK. Deck £13.10.0. Amplitier
£14.19.6. Cahinet and =peaker 7 gns.
Complete  kits with  microphone  7in.
1.200f¢. tape. spare spuool

Today's
Valueyzso 32 gns. P.P. 15/-

7-TRANSISTOR
MW-LW SUPERHET NEW!
PORTABLE
New printed circuit design with fnll power
output. Fully tnnable on bhoth mw/lw
Lands. 7 transistors .plus  diode, push-
pull circuit. Fitted 5 inch speaker large
ferrite aerial and Mullap transistors. kasy
to bailkl with territic results. All local
and Continental stations. 8ize 10 <7 < 3}in.

TOTAL COST
TO BUILD £5195 P.P.4/8
Send for Brochure 1

Ask for Brochure 5

MW/LW QUALITY
TRANSISTOR RADIO TUNER

Fully tunable superhet with excellent sen-

smvlty and selectivity. Output up to

1 volt peak. Complete with lront panel,

etc. 9 volt operated. For use with any
amplifier or tape recorder.

TOTAL COST £3 19 B

TO BUILD P.P. 2/8

e

FREE NEW 1968 LIST OF

GARRARD DECKS

TRANSISTORS
. LATEST MODELS
* Largest range over 1000 different
types £ s
*S.CRs from 5/- sz )
+ FIELD EFFECT TRANSISTORS from 9/6 /k
+% POWER TRANSISTORS from 5/- 3 COMPLETE
% DIODES AND RECTIFIERS  from 2/ L RANGE IN

Send for Free List No. 36

FROM £5.19.6 STOCK

24 pare llustrated Brochure as above inelu- . -
ding Valves and Quartz Crysmls 1/- post paid. Send for illustrated Brochure 16 & 17

SINCLAIR EOU'PMENT BUILD THE PRACTICAL WIRELESS

Z12 12 watt amplifier. 89/68. PZ4 Power I.C. F.M. TUNER

Supply Unit. 99/8. Stereo 25 Preambp.. AS PER DECEMBER, 1967 ISSUE
£9.19.6. Q14 Speakers, £6.19.8. Micro- Total gg/g Post R.C.A
matic Radio Kit. 49/6. Built 59/6. cost / 2/8 CA3104
Miero ~FM Radio Kit, £5.19.6. ALL F

EOSRATDy SWITCHED F.M. TUNER

AS PER AUGUST, 1967 ISSUE
Total Post
cost 77/li 2/8
Inctuding Circuit and Layout Diagrams
Parts List No 39

EXPLORER
v.H.F. RECEIVER

Total P. & P. CABINETS
x cost 62 6 2/8 22/8.

LATEST EDITION

- oaw

MAYFAIR PORTABLE ELECTRONIC Also READY BUILT AND

ORGAN

TESTED 128 gns.
Deferred terms
available.
DEPOSIT£36.8.0and 12
monthly payments of
£9. Total £144.8.0.
KIT of PARTS Delerred
terms: DEPOSIT £29.19.0
12 monthly payments of £7.
TOTAL COST £113.19.0.
ORGAN COMPONENTS
We earry  a  comprehen-
aiv stock of wga
components for TRANBIS.
TOR AND VALVE FREE
1’ HHANE designs.Brochurel0

Baild this instrument stage by stage in your own home. TOTAL COST

*
+% A truly portable instrument for all enthusiasts.

“ Fully TRANSISTORISED POLYPHONIC. British design. 99 GNs
“ Call in for a DEMONSTRATION and see tor yourself. 0

EXPORT PRICES ON APPLICATION

HENRY'S RADIO LTD.

CATA LOG U E 240 pages, 6,000 items

1,000 illustrations

v 29 pages of transistors and semiconductor
devices, valves and crystals.

+% 150 pages of components and equipment.

¢ % 50 pages of microphones, decks and Hi-fi
equipment.

The most comprehensi Conci Clear
Catalogue in Gt. Britain. Complete with 10/- worth
Discount Vouchers Free with every copy.

’ Fost

Send today” 8/6 %2

Full details on advertiséd products FREE on request
WE CAN SUPPLY FROM

303 EDGWARE ROAD STOCK MOST OF THE PARTS 1

LONDON W.2 §ONE s/  SPECIFIED ON CIRCUITS IN

Gpen Mon. 1o Sat. 9 a6 pon. Thurs, THIS MAGAZINE. SEND
9 wm.-l pon. LIST FOR QUOTATION.




