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THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON sw4
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JACKSON

——the big name in PRECISION components——

-

BALL DRIVES

Thousands of Jackson dual-
ratio ball drives are in daily
use. Type 4511DRF provides g
6:1 fast ratio and 36:1 el
“reverse vernier” on one spindle. A
flange for carrying a pointer, is ideal for use in receivers
and measuring instruments. Other Jackson ball drives
provide simple 6:1 reduction or combined 1:1 and
6:1 reverse vernier movements.

*High torque. *Low backlash. *Simple fixing.
*Take standard 0.25in spindles.
*Utterly reliable of course!

INTERNATIONAL LONDON
ELECTRONIC COMPONENTS SHOW

OLYMPIA MAY 20-23

See our range of variable Capacitors, Tuning Controls and
Terminals on Stand E 221,

JACKSON BROS. (London) LIMITED

Dept. PW, Kingsway, Waddon, Croydon, CR9 4DG
Phone: (01-688) 2754-5 Grams; Walfilco, Croydon

US Office: M. SWEDGAL, 258 BROADWAY NY, NW 10007

17in.—£11.10.0
19in. SLIMLINE TWO-YEAR GUARANTEE

SOBELL—24 Gns. EX-RENTAL TELEVISIONS

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

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
N W M N W W Y M b M e A e
TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 14in.—69/6, 17in.—83/8, 21in.—
99/6. 110° 17in.. 1%in. and 21in.—98/6.
23° (not bonded)—119/6. Exchanged bowls.

Carr. 10/6.

COCKTAIL/STEREOGRAM CABINET 19 gns.
Polished walnut veneer with elegant
glass fronted cocktail compartment,
padded. Position for two 10in. ellip-
tical speakers. Record storage
space. Height 35}in., width 523in.,
depth 14{in. Legs 1 gn. extra.

W NS W AW N S R S S
Speakers 6/6: 27—750Q. 24"—35Q.
P. & P.2/6. Acos Mics. 35/- Stand-
ard: Stick Mic. 2 gns. P. & P, 3/6.
Asstd. Condensers: 10/- for 50.
P. & P. 7/6. Asstd. Resistors: 10/~
tor50. P. & P. 4/6. Asstd. Controls:
10/-tor 25. P. & P. 7/6. Transistors:
Mullard matched output kit §/-
OC81D—2 OC81’s. P. & P. FREE.
Ferrite Rods 3/6: 6”, 8” x 3” complete with LW/MW Coils. P. & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 9}"x63"x3}”
P.& P.4/6. Similar cases in plastic 7/6.

RECORD PLAYER CABINETS 49/6. Cloth covered, size 163" x 144" x 8”. Takes
any modern autochanger. P. & P, 7/6.

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

STRIP LIGHT TUBES 3/9 each. 117 (284 mm.) 230/240 voits, 30 watts. Ideal
for cocktail cabinets, illuminating pictures, diffused lighting etc. 6 for £1.
P. & P.Iree.

DUKE & cO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3
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THREE NEW TMK METERS fNEW LOW PRICE !/

These meters by the famous TMK Co. of Japan incorporate the very latest developments in
design and set a new standard in quality and accuracy. The new shape permits a more
compact cabinet yet the meter size is actually increased! All bave strong impact resistant

cabinets with carrying handles and are complete with test leads, batteries and full

instructions.
Model PL-436
COMMUNICATIONS
20,000 O.P.V. Multiteater for the amateur or profes- RECEIVER
alonal. Features mirror scale and wood grain finish front A completelylnewjshortismes
panel. SPEC.: DC/V ranges: 0-6, 3, 12, 30, 120, 600V at »
20K/0.P.V. AC/V ranges: 3, 30, 120, 600V at 8K/0.P.V. e oA
DC current: 5014, 0-6, 60, 600mA. Resistance: 10K, valve line up using one each
100K, 1M and 10M ohms end scale (65, 650, 6-5K and GBE6, GBAG, 6AV6 and 6ARS
65K ohma centre scale). Decibels: — 20 to +57dB in valves, gives highly sensitive
reception and powerful gain.

tsohu:. l;a‘n:g‘a' ,?g:-m‘es ol ULEVAUTN pefea bieriney Switch selected 8W frequency range cover: 1:5 to 30
’ il Me/s in three separate bandspread ranges angfull AM
medium waveband cover in one range 550-1,600 Kcfa.
Vernier reduction drive tuning with fine hair line curser. Controla include volume onjfoff,
LASKy‘S BFO, Band selector. Power on indicator lamp. 1 ant tions and mains
Post fuse at rear. 8 ohms internal speaker plus standard 5mm jack socket for phones on front. For

PRICE ™ » 5/~ 220/240V AC mains operation. Strong metal cabinet finmhed in grey crackle with anodised
silver front panel. Size 94 x 53 X 54ins. complete with mains lead and full instructions.

Previously listed at £17.15.0 (4 credit riole por the difference in price will be given lo cuslomers
who purchased this unit at the original price after Jan. 18t '69, cn presentation of receipt).

s £13.13.0 -

MIDLAND Model 10-502 VHF
'AIRCRAFT BAND CONVERTER

An entirely new item for the radio entsiast bringmg instant
reception of the ground-to-air, air-to-gronnd waveband. For uee
with any standard AM or FM radio covering 535 to 1605Kc/s, 88
to 108Mc/s respectively—with no electrical conversion or connec-
tion required. The Model 10-502 self pawered by ome 9V (PF3
typey battery is merely placed close to the recelving st and then
tuned over 110 to 135Mc/s which covers the whole alrcraft com-
band. Volume and reception effectiveness is ad justed

i
L A s Ky . s by moving both seta to the most favourable position and balanc-
Post ing the vol. controls of each accordingly. The Model 13-502 has a
» » 6/ smartly designed black plastic cabinet with brushed metal front

PRICE panel and 18in. chrome telescopic antenna, size only 4. 2§ x 2{in.

(inc. knobs). Complete with battery and full instructions.

100,000 O.P.V. 5
s ! 1y LASKY S Post 5/~
LAB’ Model Laskys 79/6

A highly accurate yet rugged Multi-
TWO BAND PUSH BUTTOM TRANSISTOR CAR

tester using # 10 (LA meter hand calibra-
wooe. CR-62

ted to a DC accuracy of +39% of full

scale.8pecial features—uitra large meter

scale 64 x 3}in. incorporating an entirely

new type of range selection panel which

gives Instant range identification with-
A high quality all transistor superhet car radio
that really breaks the quality/price barrier. A
unique feature of this set are the four M/W band
station preselection buttons which you yourself

set to your own four favourite stations—this is

out taking your eyes from the meter. An

audible buzzer is provided for easy ahort
in addition to tull M/W band cover over 535-
1605 Kcfs and full L/W band cover over 150—

testing. SPEC.: DC/V ranges: 0-5, 2-5,
10, 50, 250, 500, 1000V at 100K/O.P.V.

300 Kc/s (IF frequency 455 Kc/s.) Externally
adjustable aerial trimmers ens

AC/|V ranges: 3,10, 50, 250, 500, 1000V
at 5K/0.P.V. DC current: 0-10, 10014,
ure maximum
output. 8ix transistor (inciuding one drift type)
and one diode circuit provides powertul 2W output. The set is adjuatable for use on either

0-10, 100mA, 0-2-5, 10A. Resistance:
0-1K, 10K, 100K, 10M, 100M/ohma.
positive or negative ground 12V systems (external line fuse fitted). Standard mounting
size 63 x 5} X 2in.—front panel }in. larger all round —finish d in dised with

Declbels: —10 to +49-4dB. Continuity
LASKY'S black push buttons. C with ts, full instaliation instructions and
l;ollt 2 baffle boards (for round or elliptical epeaker). Fully guaranteed.
PRICE » = ’

test: Audible buzzer. Operates on 1 x
15V U2 and 1 x 16V B.154 type batter-
S £10.19.6.00
T & r . r v & N ¥F N N N N _§N N §N__§N _J}N_J speaker 8 —
I GET YOUR LASKY'S AUDIO-TRONICS picToriaL | | LPRICE . . Fos TREE

fes. Cabinet size 7§ x 6§ x 34in. Weight

I 16 colour pages in large 16 x 1lin. format packed with MANUAL TUNING MODEL OF CR-B2 AVAILABIE- £7.19.8 =

I I R E E 1000’ of items from our vast stocks. Hi-Fi, Radio, || SPECIAL OFFER—LOCKING CAR AERIAL Meiel 53003 five section 42° extension
Electronics, Test equipment. | heavy chrome telescopic wing mounting type with unique locking device to protect the

I Send 1/- for post only and inclusion on our regular mailing list. antenna when closed. Complete with mounting bracket, lead and plug and two “keys”.

S GED GED GER GED GER MED MED MED MED MED MED GED GED S GEn tn aan eam aan amm =l LASKY’S SPECIAL PRICE 38/6 Post Free with the CR-62. Post Sep. 2/6.
Branches High Fidelity Audio Centres.
207 EDGWARE ROAD, LONDON, W.2 . Tel.: 01-723 3271 42-45 TOTTENHAM CT. RD. LONDDNL W.1  Tel.: 01-580 2573

Open all day, 9 a.m.—6 p.m. Monday to Saturday Open all day, 9 a.m.-~6 p.m. Monday to Saturday

33 TOTTENHAM CT. RD. LONDON, W.1  Tel.: 01-636 2605

Model 5025

50,000 O.P.V. Multitester suitahle for all pro-
fessional and educational uses. Features a
fantastic 57 measurement range cover (2%
accuracy on full scale DC). High speed range
selection, polarity reversal switch and over-
load meter protection circuit. SPEC.: DC/V
ranges: 0-125 to 1000V in 12 ranges (0-25 to
500V at 50K/O.P.V.). AC/V ranges 1-5V to
1000V in 10 ranges (1-5t0 500V at 5 K/O.P.V.).
DC current: 251 A to 10A. Ohms: 0 to 10M
ohms, Decibels: —20 to +81-5dB In 10
ranges. Operates on 3x1-5V 177 type bat-
teries. 81ze: 83 x 5} x 2%in.

Open all day, 8 a.m- 6 p.m. Manday (@ Saturday | 118 EDGWARE ROAD, LONDON, W2 Tel: 01723 9789
152/3 FLEET STREET, LONDON,E.C.4 Tel.: 01-353 2833 Open all day Satufday. early clesing 1 p.m Thursday ,

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

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E:1 Tel.: 01-790 4821

81
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Open the pages of
The RADIO GONSTRUGTOR
this month for - - -

A HOST OF CONSTRUCTIONAL
PROJECTS

Articles include

WATER OPERATED ALARM

Using simple silicon semiconductor circuitry,
this novel device sounds a bell to warn of
excessive water level—cover feature.

* * *
LIGHT OPERATED RADIO SWITCH
* * *
PRINCIPLES OF METAL DETECTION

The first part of a 2 part article dealing with-an
application of electronics not normally en-
countered in the technical press.

* * *
MAINS POWER FOR TRANSISTOR
EQUIPMENT
* * *

LOW-NOISE PRE-AMPLIFIER

This a.f. pre-amplifier is very simple in design,
butcan carry outa number of useful functions.

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transi Cond Resiat. Gain Control,
Terminal Block, Elegant Case, 8crews, etc. In fact everything you need to build a
8teady-Light Photo-8witch/Counter/Burglar Alarm, ete. (Profect No. 1) which can be
difl lght
8

siv_rrmy s~ PHOTOELECTRIC KIT
-
39/6

; sreL

sl 2 } Postage and Pack. 2/6 (UK)
PHOTOELECTRIC | [fi D { Sommonwealthi
BURGLAR ALARM il i b SURFACE MAIL 3/
{INVISIBLE BEAM TYPL)| =
§ AIR MAIL £1.0.0

L d Australta, New Zealand

X ] Ml 8. Africa, Canada and U.8.A

N Also Essential Data Circults

*

for

DL

fy

% and Pians for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT

Everything needed (except pilywood) for building: 1 Invisible-Ream Projector and
1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 19/8. Postage and Pack.
1/8 (U K.). Commonwealth: S8urface Mail 2/~; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
etc. Price 28/6. Postage and Pack. 1/8 (U.K.). Commonwealth: Surface Mail 2/6;
Air Mail 10/—-.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-8witch, Burglar Alarm,
Door Opener, Counter, etc., tor the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic
Case, Resistors, Screws, etc. Full 8ize Plans, Instructions, Data Sheet ''10 Advanced
Photoelectric Designs’’.

Price 19/8. Postage and Pack. 1/6 (U.K.). Commonweaith 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Every-
thing (except plywood) to build 1 miniature invisibie beam projector and photocell
receiver for use with Junior Photoelectric Kit.

Price 10/8. Post and Pack. 1/8 (U.K.). Commonwealth: Surface Mall 2/~; Air Mail 4/-.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a S.4.E. for full details, a brief description and Photographs of all Rits and all
82 Radio, Electronic and Photoeleciric Projects A bied

FABLLOUS VALUE R Xy b

82

MAY ISSUE

ADIO GONSTRUGTOR

ON SALE NOW 3/-

“

ANSISTORISED %
T%TEREO HI-FI

Jesomo e | EANTASTIC BARGAIN OFFER |
e orsad amali “TRANSCONTINENTAL"

which comes complste with §  FULLY TRANSISTORISED STEREGPHONIC

210" x 67 speakers and the RADIOGRAM CHASSIS

|atest BSR 4 Speed Sterso/ Complete with 2-10” x 6” speakers and the latest
Mono Record Changer. BSR Mono/Stereo Record Changer—a complete
Advanced solid state aml’_""” radiogram at half normal price ONLY

only 43" deep, 14 :::‘:‘ﬁa‘:;‘s 10 Watts Total output 34 l/ P&P
plus 4 diodes. sep 17 Transistors & 10 diodes 2GNS.17/6

!
and Treble—10 walls WWEIR erqy FITTEQ N TECHNICAL KNOWLEDGE NECESSARY
power. Frequency P H.P. avallable £12.1.6 dep. plus 18 monthly pay-
5“'15'20;\%:/156 INSTALL ments of 32/- (Total H.P. £40.17.6).
NO TECHNICAL KNOWLEOGE B " Send £12.19.0 today.

REQUIRED
. +PaP
Only 28 Gns 1116

H. P. terms avallable.
Dep. £9.16.0 & 12 mon-
thly payments of 36(9
(Total H.P. £31.17.0).

amplifier avaltable sep- | Callers

COUPON

\ send £10.13.6 today.

arately at only 17 Gns: Welcome

A L I L I L XN ¥ J F I ] 1
T rPLEASE SEND ME FREE DETAILS OF YOUR RANGE -

TH'S Name _ ..

Address .

Wi m radio ' SOUTHGATE. Dep, P869 i
f L LONDDN, N.14. TELEPHONE PAL 3733/96%'
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VALUABLE NEW HANDBOOK

FR[ 10 AMBITIOUS

ENGINEERS

Have you had your copy of “Engineering Opportunities” ?

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

THIS BOOK TELLS YQU
Y HIE)W to get a better paid, more interesting

job.

v HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
and become a key man . . . quickly and

Y HOW to benefit from our free Advisory and
Appointment Depts.
* HOW you can take advantage of the

On ‘SATIS FACT'ON or vcveg yo“::c.ﬁm' ‘mnlmz B
, irres; ve of your age, uentlon
REFUND of FEE' terms 3:.;3”3““1;“' O
This remarkable book gives details of examinations 132 PAGES OF EXPERT
and courses in every branch of Engineering, CAREER - GUIDANCE
Building, etc., outlines the openings available and PRACTICAL INCLUDING
describes our Special Appointments Department. EQUIPMENT TOOLS

WHICH OF THESE IS
YOUR PET SUBJECT?

Basic Practical and Theorl;

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

NOW offers you a

RADIO ENGINEERING
Advanced Radio — Gen.

ELECTRONIC ENG.
Advanced Electronic Eng. —

Radio — Radio & TV  Gen. Electronic Eng. — Practical Radio ractical equipment.

Servicing — TV Eng. — Applied Electronics — Prac. MPOI&T“ :ﬁvﬁ’gm flsk Sfor detZilg

Telecommunications— Sound Electronics — Radar Tech.— Blectronics Engineering

Recording — A — Fr 'y Modulati — ‘Automation

Practical Radio — Radxo Transistors.

Amateurs’ Exam. slakmn i s

MECHANICAL ENG.

ELECTRICAL ENG. Advanced Mechanical Eng.—

édvanceEt; ElectrlicalEEng- — glen. Mechanglal Ensl').i o You are bound to benefit from reading
en. ectrica ng. — aintenance g. — Diese €

Installations — Draughts- Eng. — Press Tool Design — EN(,;,INEERING OPPORTUNI'

manship — Hluminating Eng.  Sheet Metal Work—Welding ~ TIES”, and if you are earning less than

EI. Refn’lggration —ElElem. — Eng. Patterg Making — £30 a week you should send for your
ectrical Science — Electri- —_ an- :

cal Supply — Mining Elec. .rhxp " Metallurgy — Pro- <OPY  NOW FREE and  without

Engineering. duction Eng. obligation.

CIVIL ENGINEERING

AUTOMOBILE ENG.

real laboratory train-
ing at home with

Advanced Civil Eng. — Gen. Advanced Automobile Eng. —
g, — Siscrural Engee  dutomobie, Mainionarce — | TOBLET, 4534 ALDERMASTON COURT, |
g. — Structura . — I - AL, 5 B
S aunss — Monimg - Mimtenance. — Automobite I ALDERMASTON, BERKSHIRE. :
Water Supply — Petrol Tech. Elec. Equipment — Garage |
Management. | Please. send me a FREE copy of “ENGINEERING |
WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 1 OPPORTUNITIES.” I am interested in (state subject, |
CLUDING CHEMICALENG., AERO ENG., MANAGEMENT, INSTRU- | exam., or career). I
MENT TECHNOLOGY. WORKS STUDY, MATHEMATICS, ETC. \ I
Which qudlfioation would meresse your earning pawers | 1rrrirereeerresreneess -
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.LE.R.E., R.T.E.B., I NAME ... .ttt itiietiee et enrerenenenns
AM.LP.E, AM.ILM.I., ARLBA. ALOB., PM.G., AR.ICS, | I
M.R.S.H., AM.LE.D., AM.LMun.E., CITY & GUILDS, GEN. CERT. I ADDRESS . |
OF EDUCATION, ETC. I 1
British Institute of Engineering Technology 1« o
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 1 WRITE IF YOU PREFER NOT TO CUT THIS PAGE :

www americanradiohistorv com

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


www.americanradiohistory.com

SALE MART

BRAND NEW FAMOUS BRITISH
FM TUNER BARGAINS
TRUVOX FM1 OO Transistorised Tuner
£5359°° SALE PRICE £24.10.0 ; o5 10/

ALSO AVAIL. A FEW TRUVOX TSA 100 transistorised amps.
List price £61.9.0. SALE PRICE £37.10.0. P. & P. 10/- and
TRUVOX LS 100 loudspeaker systems. List price £26.0.0. SALE
PRICE £19.10.0. P. & P. 10/— (per unit).

ARMSTRONG Model 224
eoarso. SALE PRICE £19.0.0 ¢ gp 1o/

£24.15.0.
Please note there are very limited stocks of these fine units

Hi-Sky HS-30 Cassette Recorder

High quality transistorised cassette recorder. Features include: Push
button operation@Record leve! meter@Safety record button @Operates
on 4x U11 type batteries@Complete with Real Leather case with carry-
ing handle and accessory compartment. Dynamic remote control micro-
phone and C—60 cassette. Brand new and boxed.

tn oo SALE PRICE £17.10.0
FIRE/BURGLAR ALARMS

Type A. Industrial fire alarm. Emits loud warning note if air temp.
exceeds 125°F, wall mounting. Operates on 2 x U2 type batteries.
Size 6 x 2% x 1%in. Grey enamel finish.

SALE PRICE 22/6 r.er.2s

Type B. Domestic fire alarm. As Type A but with louvered front and red
crackle finish.

SALE PRICE 30/— r.er.2s6

Type C. Fire or burglar alarm. As types A and B but with alarm switch
which may be connected in a door or window frame etc. Fire operation
as types A and B. White enamel finish.

SALE PRICE 34/6

WIRECOMP SPECIALITIES
FOR THE ENTHUSIAST

Special displays of radios, recorders, record decks, tuners, amps.,
meters, speakers, etc., etc. ALL faulty or damaged needing repair—

AT GIVE AWAY PRICES!

100's of component bargains from our easy to see and choose se from
self service racks.

P. & P.6/6

P. &P.2/6

SPEAKER SYSTEMS

All cabinets are new and speakers sre mounted on in. chipboard
baffles. All speakers ex TV reconditioned hi flux magnet. All
ocaretully tested before despatch.

THE MILTON A.

THE CAXTON COLUMN g
This is a column cabinet. glbfiez."é‘if?‘f
237 x 54 x 8iin. wide, fit- g7 g ity gin
ted with 3 speakera. This ¥ i
speaker. Finished
will handle 8 watta and ;" “qe.y  gjoth
willimprovethequality of wypp ~ hold il
any tape recorder, or g 30/-. P. &
P. 4/6.

record player. Finished

in wood grain cloth and

sandstone Vynair. A

b;rgaln at 69/6. P, & P
10/8

The Tennyson. Wedge shape for
table or wall mounting 18§ x
18 x 8§in, Fitted EMI 13} x 8in.
8peaker. Finished in Grey cloth
with matching Vynair. £4.7.6
P. & P.7/8.

DUQ. Wedge shaped Speaker

Cabinet. Size
73 x7iin, fit-
ted 7 x din.
apesker. Cov-
ered in attrac-
tive two tone

THE IMP. Extension Speaker
Cabinet. Wedge shaped, size
74 x 64in. fitted 7 x 4in. speaker.
Covered
=2 with attrac- or wall mounting Bpeaker.
4257 ] tive walnut 8ize 164 = 10§ x Biin,,
b/ with  fawn tapered us lllustrated. Fitted
Vynairfront. 13f x 8in. 8peaker with
Keyhole slot . volume control. Finished in
b in baok. black cloth with matching
Only 25/6. grey Vynair. (Please state 3
ohm impedance, P. & P. 4/6. or 15 ohm Imp.) 24.5.0.
£6.6.0. P. & P.8/6. P.&P.7/8.
SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 Une, 10in. round, 10 x 6in. 8
ohm, or 13 ohm, 48/8, P. & P. 3/6. 8in. round 15 or 3 ohm, 42/0 P. & P, 3/6. E.M.1L
184 x 8in. 3 ohm 45/-, 15 ohm 48/6, P. & P. 3/6. E.M.1. 3in. tweeter,17/6. P. & P. 1/6.
E.M.I. 18 x 8in. fitted two 24in. tweeters. 15 ohms, 77/6,. P. & P. 4/6. EM.1.13} x
8in. (15 ohm) Hi Fi Quality, £5.19.8. P. & P. 4/6. E. M.I. Woofers, 6} x 8}in.square.
8 ohm, 59/8. P. & P. 4/6. E.M.I.Crossover,16/6. P. & P. 1/-. EAGLE Croseover units,
3 or 16 ohma, 16/-. P. & P, 1/-. Bukers 12in., 25 watt, 15 ohm, £6.6.0. P. & P. 3/6.

The Cowdrey. Corner
Cabinet in natural
teak finish. Fitted
8x3in.,7 x 4in. and
three 5in. round
speakers wired in
series to mateh 13

TEAK PLINTH AND PERSPEX DUST
COVER for 8P25 ete. £5.5.0. P. & P. 5/-
VYNAIR Widths trom 40 to 54in., 17/6
yd. off roll. P. & P. 1/9. } yard, 9/-.
P. & P. 1/9.8end 1/- stamps for samples.
SPEAKER MATCHING TRANS-
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6
P.&P.1/6.
MICROPHONES: Xtal Hand Mikes.
B1401 with stand, 54/8. P, & P. 3/6.
ACO8 Mike 45, 21/-. ACO8 Mike 40,
18/6. Dyn. Mike DM-391, 80/~ CM21
Xtal 15/6 Telephone Plck -up, 10/6.
P. 1/-. Xtal lapel Mike, 7/6. Guitar
Mlke 12/6. P. & P. 1/-
FERROX RODS: ﬂx‘/"ln 2/8; 4): }m v
2/-' ﬁxlln £/6;8 x §in.,3/-.

FERROX RODS WITH COILS, 4} x {in.,
3/6; 8 x 8/4in.,5/6;, P. & P. 1/ each
ROTARY swx HES: 2 Pole Mains
Bwitch, §/-; 1 pole 12 way, 2 pole 2 way,
3 poie 3 way, 3 pole 4 way, 4 pole 3 way,
8/8 each. P. 1/-.

TRANSISTOR BPEAKERS 8 ohm 2in.,
8/6. 3in., 10/6. 3{in., 12/6. P. & P. 1,’-.

CARTRIDGES

Stereo: Bonotone 9TA H/C Diamond
47/6, 9TA Bapphire, 37/6. 8TA Bap-
phire, 30/-. Ronette 8105 Medium OQut-
put, 28/6, 8106 High Output 28/8.
DC284 B8tereo Compatible 22/6. Acos
GP93/1 Bapphire, 87/6. GP94/1 Bap-
phire, 39/6. GP81 Diamond 42/-. GP91
Btereo Compatible (High, Medium or
Low Output), 25/-. TA800 converts
Phillps AG3301, AG3308 to B.B.R.
8X1H. Plug-in head complete with car-
tridge 50/-. TA700 equivalent to B.8.R.
8X1M, 85/-. Japanese equivalent to
B.8.R. TC8, 85/-.
Mono: Acos GP6712 will replace Collaro
and Garral Mono cartridges, 18/6.
T.T.C. Cry!ul High Gain, 15/-. B.8.R.

TC8H Jap. equivalent, 16/8. Bonotone
2T88, 15/-. Post and Packing 1/6.
EARPIECES WITH CORD and 3:5 mm,
plug. 8 ohm magnetic, 3/-. 250 ohm, 4/~.
180 ohm with clip, 8/6. Xtal. P. & P.6d.
PIANO KEY PUSH BUTTON SWIT.
CHES, 7 button inc. mains on off. §
banks of 6 P.C.0.,8/6, P. & P. 1/-.

BROADWAY Electronics
92 MITCHAM ROAD, TOOTING BROADWAY,

LONDON, S.W.17 Telephone 01-672 3984 (Closed all day Wednesday)
{Few minutes from Tooting Broadway Underground Station)

100’s OF OLD TYPE VALVES — 2/- each
ASSORTED TRANSISTORS 9d each. 7/6 per doz

Huge stocks of shop soiled and reconditioned second hand
radios, recard players, tape recarders, etc.

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

TEST BIPOLAR AND FIELD EFFECT TRANSISTORS
with the BOURNLEA DYNAMIC Transistor Tester

Engineers, servicemen and experimenters use this

invaluable tester tor @ Checking @ Matching @
bipolar and field effect (depletion mode)

There’'s something for everyone

COME AND LOOK TODAY (Open 6 days a week!)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

PERSONAL CALLERS TO:

48 TOTTENHAM CT. RD., W.1
MAIL ORDERS TO:
378 HARROW ROAD, PADDINGTON, LONDON, W.9

PLEASE NOTE: Owing to increased handling charges —
MINIMUM Mail Order value £1 (including postage).

Tel. 01-636 0647

transistors.

The BOURNLEA Tester measures @ hte (8) from
5 to 750 (NPN and PNP devices) ® gmo (Y1s) from
ET's).

0:5 to 75 mmhos (N- and P-channel F.

Bocketa enable multimeter to be used for ®
Transistor and diode leakage @ Zero bias FET
drain current (IDS8) ® Pinch-off Voltage (Vp),

and many more testa.

Supplied complete with 8 Volt battery, leada and
instructions. Price 1§ gns. plus 5/- p.’ p.CWO.

THE CARDON INSTRUMENT CO.,
Earls Colne, Colchester, Essex.
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Fine design
superlative
performance

A SIMPLIFIED UNIT
CONSTRUCTION

A INGENIOUS TEAK
CABINET DESIGN

A PROFESSIONAL IN EVERY WAY
AND MONEY SAVING TOO!

Thisis your ‘“‘P.W.Double
12’ shopping list

As you follow through stage by stage with P.W.
these are the Peak Sound kits you will require.
They are exact to specification. Transistors
included.

2 Spoolsof’Cir-Kit"”" at2/-each 4 0
2Pre-amp and tone controlkits 4 13 0
4 Pre-amp matrix boards 7 0
2PA12-15 Power Amplifier
Kits 719 0
2 Heat Sink assemblies 12 0
2 P.A. matrix boards 8 0
1 PS.45K 45 volt power supply
kit 410 0
1 Pack-flat afrormosia teak
finished Cabinet kit 212 6
6 Controls as specified 2 00
TOTAL COST £235 6

Metal work (make or buy), knobs, plugs and
sockets, fuses etc. allow £3.0.0. From your local
dealer.

Go to your Dealer NOW

for your authentic Peak Sound Kits. In case of
difficulty, please send direct, giving the name
and address of your usual supplier where possible
and add 11/- postage for complete assembly, or
5/6 if without power pack.

TRADE ENQUIRIES INVITED

A Abridged specification

Formation—Two pre-amp panels, two tone control
panels, two power amplifier modules, power supply
unit on chassls, h d within teak finished cablnet
Controls—Bass and treble cut and lift based on
Baxandall circultry/Volume/Balance/ Rotary selector.
Input Sensitivity—Magnetic P.U. {(per channel)
25mV Into 68k(}, Ceramic P.U.—25mV Into 27K,
equallsed for flat response. Radlo/Aux. 60mV.
HIGH OVERLOAD FACTOR ON ALL INPUTS.

F R 20Hz to 30KHz - 1dB overalil,

P.W.DOUBLEI2

As described in this month’s Practical Wireless

Top line integrated hi-fi stereo
amplifier featuring

PEAK SOUND
“CIR-KIT"

Peak Sound are indeed proud to be associated with this superb
P.W. design and that so much of it is made possible because of
Peak Sound products and design techniques. Basically, the
“P.W Double 12" demonstrates the value of using “Cir-Kit” in
modern circuit board units either for single or prototype examples,
but in this instance, Peak Sound have contributed much more
to the success of this project. This Includes the remarkable
power amplifiers, the power pack and the ingeniously styled
cabinet which almost assembles itself, it is so simple to build.
Read about the “P.W Double 12" in this issue right now. Then
when you build this exciting new design be sure you do it with
authentic, exact-to-specification Peak Sound kits as described.

**Cir-Kit’' is at the
heart of building
this fine design.
Made from almost
100% pure copper
with unigue adhes-
ive backing, itis the
superh circuit buil-
der for all require-
ments. In5 " spools,
+i5 " wide, 2/~ each.

“CIR-KIT” makes it possible !

Output—12 watts per channe! Into 1502 (8() speakers
may be used).

Negative Feedback—43dB over each section.
Power required—45v D.C. (supplied by bullt-In
power unit).

Cabinet—Afrormosia teak finish, pack-flat, easy to
build kit. Size 93 x 5¢In. high x 84In. deep.
Transistors—Uitra low nolse in pre-amp and tone
control stages.

PERFORMANCE CHARACTERISTICS, PARTS RE-
QUIRED, ETC., SEE OTHER PAGES IN THIS ISSUE

THESE PEAK SOUND PRODUCTS WILL HELP

PA.12-15
POWER
AMPLIFIER

As specified for “*P.W.
Double 12 and avall-
able ready built com-
plete with heat sink for
mounting directly Into position as described, but can
also be used In other applications. Also available as

a kit less heat sink and board. o £5.1 9'5

Kit (less heat sink, board and “Cir-Kity 79/6

Heat sink and baseboard assembly 10/—
Please add 2/6 p/p either model if ordered direct,
or 5/- for two.

ES. 10-15
BAXANDALL
SPEAKER

This easy to bulld loudspeaker
provides genulne hi-fi stand-
ards by the use of unique
equalising principles. Fre-
quency response 60-14,000Hz
(100-10kHz -4- 3dB). Easy-to-
bulid kitIncluding 18 x 12x 10In
cabinet.

(Carr. 12/6). Leafiet avaliable.

£10.2.3

+ £1.2.9 P/Tax

PEAK SOUND (HARROW) LTD., 32 ST JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, Phone EGHAM 5316
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THE ‘'YORK’ HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size, only 25 x 14 x 10in. Complete Kit G

% Response 30-20,000 c.p.s. Impedance 15 ohms. 1 9 ns.
% Performance comparable with units costing Carr.12/6
considerably more, Consists of (1) 12in, 156 watt Bass unit with
cast chassis, Roll rubber cone surround for ultra low resonance,
and ceramic magnet. (2) 3-way quarter section series cross-over
system. (3) 8 x 5in. high flux middle range 'speaker. (4) High
efficlency tweeter. (5) Measured weight of woollen acoustic
damping material. (6) Teak veneered cabinet. (7) Circuit and
full instructions.

DEMONSTRATIONS AT ALL BRANCHES.

R.S.C. STEREQ/20 HI1-FI AMPLIFIER ;iovininG
o

10/14 WATT ULTRA LINEAR PEAK PUSH-PULL
OUTPUT ON EACH CHANNEL. SUITABLE FOR
“MIKE". GRAM, RADIO OR TAPE. (7) valves ECC83, (2
ECL#86, (4) EZ8]1. Frequency Response: -+ 2dB 30-20,000
¢.p.s. Hum Level: 65dB down. Sensitivity: 30 millivolts
max. Harmonic Distortion:0-2% % Four-position tone
compensation and Input Selector Switch. %Stereo/Momo switch.
Neon panel indicator. %¥Handsome Perspex Frontplate. X
Bass and Treble controls. Output transformers are high quality section-
ally wound. Outbutsfor3and 15 o. speakers. Complete set of parts, point-
Gns to-point wiring dlagrams and instructions, Or factory assem-

* bled with our usual 12 mths’ gntee 19gns, Or Dep. £4.10.0 and

Carr. 12/6 S monthly payments £2 (Total £22.10.0). Send S.4.E. for leaflet.

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI
AMPL'F'ER Highly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance figures of
factory built units: Hum level —70dB. Frequency
response + 3dB30-20,000¢/s.Sectionally wound out-
%ut transformer. All high grade components.
alves EF86, EFg6, ECC83, 807, . GZ34.
Separate Bass and Treble Controls. Sensiti-
vity 36 mV. Suitable for high impedance
microphones, Crystal or Ceramic P.U's. De-
signed for Clubs, Schools, Theatres, Dance
Halls or Outdoor Functions, etc. For use with Electronic Organ, Gultar,
String Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio
Tuner. Two inputs with assoclated volume controls so that two separate
inputs such as Gram and ‘‘Mike’* can be mixed. 200-250v. 50¢/s A.C. mains.
For 3 and 16 ohm speakers. Complete kit of parts with point-to-
int wiring diagrams and instructions. Carr. 12/6
-handled perforated cover 27/6. Supplied factory built with EI.34
output valves. 12 months’ guarantee for 17 gns. TERMS: Deposit £5.14.0
and 9 monthly payments of 31/3 (Total £19.15.3). Send S.A.E. for leaflet.

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER
PUSH-PULL ULTRA LINEAR OUTPUT
“BUILT-IN” TONE CONTROL PRE-AMP,
Two input sockets with associated controls
.. allowing mixing of ‘‘mike” and gram, etc,
High sensitivity. 5 valves—ECC83 (2), EL84
EZ81. High quality sectionally wound output
transformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response +3dB 30-20,000 c/s.
Hum level —60dB. SENSITIVITY 40 millivolts.
i ) For Crystal or Ceramic PUs. High Impedance
‘“‘mikes”. For Musical Instruments such as String Bass, Electronic Guitars
etc. 8ize approx. 12 x 9 x 7in. For AC mains 200-250v. 50 ¢ps GHS
Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. :
Full instructions and point-to-point wiring diagrams. Carr 11/6 (or factory
built 12 Gns.) Twin handled metal cover 27/6. TERMS ON ASSEMBLED
UNITS. Deposit 87/6 and 9 monthly payments of 22/-, (Total £14.5.6).

XSeparate

etc.
(2),

RSC ANT TRANSIS;
TORISED VERSION of | B § C. MAINS TRANSFORMERS
(Assembled 13 Gns) FULLY GUARANTEED. Interleaved and Impreg-
R.S.C. BASS-REGENT nated.  Primaries £00-250v. 50c/s. Secreened
L MIDGET CLAMPED TYPE 2} x 2 x 2tin.
50 WATT AMPLIFIER | 5 e b T 2 X2
e ﬁfy"x:?ﬁ:i 250-0-250v., 60mA 6-3v.2a. ... ... .. 18/11
high quality | FULLY SEROUDED UPRIGHT MOUNTING
all-purpose | 260-0-250v. G0mA, 6-3v. 2a.,0-5-6-3v.2a. .. 21/9
unit for lead. 260-0-250v. 100mA, 6-3v. 4a., 0-5- 8719

v. 8a,
300-0-300v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a

rhythm, b 87/9
i P22 1 300.0.300v. 130mA, 6.5¢. 4a., c.t., 6-3v.
guitar, voeal:
“fists, gram, For Mullard 510 Amplifier 45/9
radio, tape. 350-0-350v. 100mA, 6-3v. 4a., 8719
Peak OfP rating. 350-0-350v. 160mA, 6:3v. 4a.,0-5.-6:3v. 3a a7/9
% Two extra heavy duty 425-0-425v. 200mA, 6-3v. 4a.,c.t.,5v. 3a. .. 69/9
12in. Loudspeakers. 425-0-425v.200mA,6-3v. 4a.,6-3v. 3a.,6v. 3a. 75/
% Four Jack inputs and 450-0-450v. 250mA, 6:3v. 4a.,c.t., bv. 3a. .. 87/8
two Volume Controls for | Top gHROUDED DROP-THROUGH TYPE
simultaneous use Of UP t0 | 950.0-250v. 70mA, 6-3v. 2a.,0-5-6-3v. 2a. .. 21/9
four pick-ups or '‘mikes'’. 250-0 5 . 25/8
Bass and Treble controls. 26/9
arr, ~ Oor
ns 2 2779
* _dep. £10.1.9 87/9
and 9 monthly payments 300-0-300v. 100maA, 6-3v. 4a., 0 37/9
£5.11.9. (Total 57t gms.). | 300-0-300v. 130mA, 6-3v. 4a.,
Send 8.A.E. for leaflet, Bultable for Mullard 510 Amplifi 44/9
G100100 watt peak output | 350.0.350v. 100mA., 6-3v. 4a., 0 .89
with pr. Columns and a | 350.0-350v. 150mA, 6-3v. 4a.,0-5-6:3v. 3a.. . 45/11

Bass Unit.Inc. 8speakers.

7 FILAMENT or TRANSISTOR POWER PACK Types
glx 12, Tyo 15 6-3v. 1-5a. 7/8; 6-3v. 2a. 8/9; 6-3v. 3a. 10/9; 6-3v.
6a. 21/8; 12v. la. 8/9; 12v. 3a. or 24v. 1.5a. 21/9;
0-9-18v. 1}a. 17/9; 0-12-25-42v. 2a. 20/8.

CHARGER TRANSFORMERS 0-9-15v. 1{a. 14/11;
24a. 17/9; 3a. 19/11; 5a. 23/9; 6a. 27/9; 8a. 33/9,

AUTO (8tep UP/step DOWN) TRANSFORMERS
0-110/120v. 200-230-250v.. ... . 50-80 watts 15/9
150 watts, 28/11; 250 watts 49/9; 500 watts 98/9

OUTPUT TRANSFORMERS

S8tandard Pentode 5,000 0 or7,0000 to 30 . . 8/9
Push-Pull 8 watts EL84 to 3Q or 1502 . ... 12/9
Push-Puli 10 watts 6V6 ECLS6 to 3, 5,80r 150 22/9

981 gns.

R.S.C. BATTERY/MAINS
CONVERSION UNITS

Size 5ix4ix

& 2in. approx.
Completely replaces bat-
teries supplying 1-6v. and
90v. where A.C. mains 200/

L5

v. 50c/s is_available.
Complete kit with diagram Push-Pull EL84 to 3 or 150 10-12 watts ... 21/9
49/11 or assembled 59/11. Pusk-Pull Ultra Linear for Mullard 510, etc. 89/9
Push-Pull 15-18 watta, sectionally wound 618,
SELENIUM F.W, P“I:Tgﬁ,“ew..toraor 158.......... et 5/9
i h-Pull 20 watt high quality sectlonally
RECTIFIERS | {Bridged) wound EL34, 616, KT66 etc. to 3or 150 .. 59/9

All6/12v. D.C. output. Max.
A.C. input 18v. 1a. 3/11.
2a.6/11,32. 9/9. 4a.12/9.6a.
15/8.

SMOOTHING CHOKES
150mA, 7-10H, 2500 12/9;100mA, 10H, 2000 10/9;
80mA, 10H, 3500 8/9; 60mA, 10H, 4000 4/11.

BLACKPOOL

AGENT APPOINTED
0. & C. ELECTRONICS

2 CHURCHIST MI-FI GENTRES LTD.

R.S.C. COLUMN

C488, 30 wat

Overall size approx. 42 x 10 x 51in. Or de;
and 9mthly pmts 34/9 (Total £18.17.9)

Type C412S, 50 watts. Fitted four 12in. 11,000 1ine 15 watt 24 GIIS
speakers, Overall size 56 x 14 x 9in. approx. Carr. 15/—. .
Or Deposit £4.13.8 and 8 monthly payments of 52/8 (Total £28.5.0).

SPEAKERS Covered In two-tone Rexine/

Vymnair. ideal for vocalists and Public Address, 16 ohm matching.
%’1 15 watts inc. five 7 x 4in. speakers £7.19.11
e

fiux 8 watt speakers.
Gns.

ts. Fitted four 8in. high

t 85/-
arr. 10/-.

30 WATT HI

A 2or 4input, 2 vol

For A.C. mains. F

for Guitar, Vocal or Instrumental Group

arate Bass and Treble controls. Current valves. Peak

output rating. Strong Rexine covered cabinet with hand-

les. Att%L!ve black/gold perspex facia. Neon indicator.
v

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

-FI AMPLIFIER

. control Hi-Fi unit with Sep-

or 3 or 15 ohm speakers. Send
18 Gns.

Carr.
12/6

15 Watt 11,000 lines
30r150hrﬁ.0arr7(6

12in. HIGH QUALITY LOUDSPEAKERS .

In Teak or Afrormosia veneered Cabinets

£5.15.0

£8.19.9 |

20 Watt 10,000 lines
3orl50hms. Carrg/8

LOUDSPEAKERS

Brand new. guaranteed. T
12in. 30 watt 6-8 ohms

Limited number of heavy duty
units at well below list prices.

erms available over £8. Carr. 10/- extra.

12in. 30 watt '
e Imatt | 15in. 40 watt 15 ohms

18" 100 Watt

Fantastic power
handling. Guar-
anteed 2 years.

POST FREE

i 19 Gns

15 ol ce
N 11
spprox. 12 £6.19.9 | Normally £§ 19,9 Jj*‘gzg;avv1 0 Gns.
. FANE ARMSTRONG UNITS
. ‘POP’ 100 CLEARANCE
] Stereo Amplifier 222 Our Price £25
LOUDSPEAKER AM/FM Tuner-Amp 227TM Our Price £35

POWER PACK KIT Consisting of Mains

transformer, Metal Rectifier, Electrolytics,

smoothing choke, chassis and circuit. 200/
250v. A.C. mains. Output 250v. 24/11
60mA 6-3v. 2a. Supplied with case
in lieu of chassis 28/11, Or assembled 39/11.

CLE
HIGH QUALITY 8” x

ARANCE LINES 11/9
3" LOUDSPEAKERS joxocauss 11/9

14 WATT HI-FI

controls for
ECC83, ECL86, ECL86, EZ80

built and fully guaranteed.

A.C. mainsoperation. Size ap

AMPL'F'ERS High sensitivity. Two

separate Inputs. Two vol.

mixing purposes. Separate Bass and Treble Controls. Valves

. Output for 15 ohm Loudsbeaker. 200-250v 50
rox. B xB x 6in. Factory
ted number to clear at

c.p.s.

£7-19-11 Sy~

L

Gauss 13,000 lines. Formed

E.M.I. HIGH FIDELITY LOUDSPEAKERS 13- x 8 150hms,

low fundamental resonance. Range 30-15,000 c.p.sLRatlng 10 watts.

flexible P.V.C. cone surround for very 5 %—

imited number. Gns

Cabinet size 12 x 8 x 5in.

Fitted high
speaker.

EXTENSION 'SPEAKERS 29/9

attractive grey lizard skin finish.
flux 5 watt

EMI PLAYER TURNTABLES

with P.U. 4 speed. Turnover cart-
ridge. Limited number.

3 ohm
= Mono Stereo 69/9

facilities. L.ess Facfa plate.

PHONE AMPLIFIERS ¢

free. Standard dry battery operated. Attractive black moulded case
1 WATT TRANSISTOR AMPLIFIERS ,__,, .,

loudspeakers. Miniature size. Brand new boxed.
PR'NTED c'Rcu'T K'Ts for making printed circuits.

Complete with 72 square insl laminated board and necessary fluids. Post 2/9

J.B. VHF/FM DIAL & DRIVE ASSEMBLIES
Complete with escutcheon. Size 7" x 41°. Escutcheon 7" x 21°.
TAPE RECORD/PLAYBACK AMPLIFIERS

Eye Recording level indicator. For 3 ohm L/S. All normal

HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS

in substantial Rexine/Vynalr covered cabinet.

peak and listen with both hands 59/9

Post free

37/9
12/9

ONLY 9/9

Post 2/9

4watts output. Magic
£8.15.0

ONLY

14 Gns.

For 200/250 A.C. mains. Carr B/6.

Carr. 15/-

MINI-8 HI-FI LOUDSPEAKER UNITS

Teak or Afrormosia veneered cabinet, size approx. 101 x 6t x 7iin.
Peak power handling 8 watts 3 ohms or 15 chms. Clearance Price

59/1

JASON VHF/FM TUNER DESIGNS

rartyr BGns. rm12£6.19.11. sTv2 91 Gns, Plepsestate

channe:

ST

EREO/TEN HIGH QUALITY AMPLIFIER
5 watts high quality peak output on each channel
Sensitivity 50 millivolts. Suitable all crystal or
ceramic stereo cartridges. Ganged Bass and
Treble Controls. Valves ECC83 (2), EL84 (2), EZ81.
For 2-3 ohm 8peakers.

Assembled with 12

months' guarantee 0 s

Carr.

6/12V CAR BATTERY CHARGERS

Complete kit of parts
Both models with variable charge rate selector.

4 amp 49
All types 200-250v. A.C. Mains. Built 10/- extra.

with Ammeter and Circuit.

6 amp 69/9

86
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R.S.

“PACKAGE 3" 30 WATT OLU
% Goldring Transcription Turn

ITPUT .
table on Plinth

% Shure Magnetic Pick-up Cartridge

% Super 30 Amplifier in veneered housing 85 G ns

gr Pair of Stanton Loudspeaker Units 2
pecial total price. Four fully wired plus small

units ready to ‘‘plug-in*’. Carr. 25/-. P.T.surcharge
TERMS AVAILABLE ALL PACKAGE OFFERS

AUDIOTRINE HIGH FIDELITY
‘ . LOUDSPEAKERS o

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
round giving low fundamental reso-
nance, ‘D" indicates Tweeter Cone
providing extended frequency range
40-15,000 c.p.s. Impedance 3 or

ohms, Please state cholce. Excep-

=4 tional performance at low cost.

Prices include carriage.  HF100D 10~ 15W£5.15.0

HF510L 57 10W 57/9 HFI2 12" 15W 69/9

HF30ID 8° 8W 5%/9 HF120D 12° 13W  79/9

HFS11D §° 10W 4 gns. HF126 12° 15W _ 89/8

HF102D 100 SW  59/9 HFI126D 12" 15W 5 gns,
HIGH FIDELITY LOUDSPEAKER UNIT

Cablinets latest style Satin Teak or Afrormosia ve-
neer. Acousticaily iined or filled woollen damping.
Ported where appropriate. Credit tms available.
DORCHESTER 576 16 x 11 x 9tn. Appr.
Range 45-15,000 c.g.s. Rating 8-10 watts.
Fitted High flux 13 x Bin. Dual£8 19.9
Cone spkr. Imp. 3 or 15 ohms QLc.a
Inc. Carr.

STANTON IS size 18x11x10in. Rating
10 watts. Incorporating Fane 803b
speaker with roll rubber cone surround
and 15,000 line magnet. High flux tweet-
er. Handsome Scandinavian design
cabinet. Range 30-20,000 c.p.s. Im- 16 Gns

pedance 3 or 15 ohms. Gives smooth s
realistic sound output. Inc. carr.

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

12 Gns.

Rating 10 watts. Frequency range
40-20,000 c.p.s. Impedance 15 ohms,

E2 EQUIPMENT CABINET

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

finish. Price inc. carr. )

MOTOR BOARDS cut

for . 5
Garrard Turntables and ‘
many other units. Price 12/9 |NTEREST CHA

Matching as recommended
formance. Send for coloured
other money savin,

Ilustrated with TFMI Mk

Perspex ‘‘roll over" cover
with satin chrome handle.

RECORD PLAYING UNITS

Money saving units. Ready to
RPZ plug into Amplifier or
W& Tape Recorder. Con-
sisting of Garrard SP25 MKk II
(with heavy turntable) fitted
Goldring C890 high compli-
ance ceramic Stereo/Mono
cartridge with diamond sty-
lus. Mounted on Plinth. Inc.
Perspex cover. Carr. 22Gns
15/-. Plus 8/7 P.T. y
surcharge.
RP3 As above but with
Goldring Lenco GL68
Transcription unit and CS90

Cartridge. Supplied with
Perspex Cover. £28 Carr.
Inc.P.T.s'charge 21/-

for

R.S.C. PLINTHS

2000.
3000, AT8, AT60, SP25 or Gold-
ring GL68. Available with
clear Persbex co- 66
ver as ill. Inc. Carr, ns.
Perspex cover soid separately
at 3 Gns. Limited number of
covers slightly damaged but
repaired by makers. 39/9

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID
3 STATE AMPLIFIER
200-250v. AC mains operated

B Frequency Response 30—
[eke) 20,000 c.p.s. —2dB. Harmonic
&= “‘m- _ Distortion 03% at 1,000 c.p.s.

Lore

) Separate Bass and Treble
‘lift’ and ‘cut’ controls. 3 input sockets for Mike,
Gram, RadiocorTape.Inputselectorswitch. Outputfor
3-15 ohm spkrs. Max. sensitivity 5mV. Output rating
I.H.F.M, Fully enclosed enamelled case, 93 x 2t x 1
Attractive brushed silver finish facia plate 10} x 3in.

and matching knobs. Complete kit of parts With full
wiring diagrams and instructions.
Or factory bullt with 12 months
guarantee. £8.19.9

Carr. 7/6

£6.19.9
WIF/

FULLY ANSISTORISED 200/250v. A.C. Mains.
OUTPUT I0 WATTS R.M.S. cont. into 15 ohms.
15 WATTS R.M.S. cont, into 3-4 ochms

TRANSISTORS. 9 current types of high guality
leading manufacturers.
5 POSITION INPUT SELECTOR SWITCH
EQUALISATION to Standard R.LA
Characteristics for Gram and Tape Heads.

L TAPE MONITORING FACILITIES.

Ceramic P.U.
2:5 mV. Radio/Aux or Ceramic P.U. 110 mV.
FREQUENCY RESPONSE: +2dB 20-20,000 c.p.s.

golnt to point wiring dlagrams
upplied factory built 15¢ Gns

housing as illustrated. 19 Gns.
ALL CO

EXTREMELY ATTRACTIVEAND VERSATILEPLINTHS
finished in Teak or Afrormosia veneer. Tinted

C. SENSATIONAL HIGH FIDELITY STEREO PACKAGE OFFERS

for optimum per- “PACKAGE 2" 30 WATT OUTPUT
brochure showing 4 Garrard SP25 Mk IT Turntable on Plinth
g offers. * Goldr CS90 Ceramic P.U. Cartridge
y % Super 30 Amp. in-veneered
housing 75 Gns Carr.
% Palr Stanton Speaker Untts * 25/-

Special total price. Four fully Plus small
wired units ready to ‘plug-in” P.T. surcharge

“PACKAGE 1" 13 WATT OUTPUT
Garrard SP25 Mk I1 4 spglayer unit on plinth
Goldring CS80 Ceramic P.U. Cartridge

TA12 Amplifier in cabinet 49 1
total price. 2 GNs.

Plus small P.T. s’charge
Or Dep. £10and 9monthly
payments £5.4.0. (Total
£56.16.0.) Perspex cover
3gns. extra,

*
II Tuner fitted :

% Pair of Dorchester L’speaker
Units.

Special

10 W HIGH FIDELITY AMPLIFIERS
LINEAR L10 Separate Pre- 10
GNS.

amp and Main Amp. Matched
to Magnetic P.U. To clear

R-S-C-TAI2 13 WATT STEREO AMPLIFIER

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTI
HIGH FIDELITY OUTPUT OF 65 WATTS PER CHANNE
Designed for optimum performance
with any crystal or ceramic Gram
P.U, cartridge, Radio tuner, Tape re-
corder, ‘Mike' etc. % separate
switched input sockets on each chan- § 3 ‘ |
nel % Separate Bass and Treble con- 3 8
trols % Slide Switch for mono use % -
Speaker Output 3-15 ohms * For -
200-250v A.C. mains % Frequency -
Response 30-20,000 ¢.p.s, —2dB % Harmonic Distortion 0-3% at 1000
¢.p.s. Hum and Noise —70dB % Sensitivities (1) 300mV (2) 50mV (3)
100mV (4) 2mV Output rating I.H.F.M. % Handsome brushed silver
finish Facia and Knobs. Complete kit of parts with full 1 Carr.
wiring diagrams & Instructions. Factory built with12 12 = 17/9
mth gnte6 18 GNS or Deposit £4.16.0 and 9 mthly &= 2 GNS.
pymts 31/6 (Total £18.19.6) Or in Teak or Afrormosia veneer hous-
ing 19 Gns. Dep. £4.19.0 and 9 mthly pymts 3 'otal £22.10.0,
 AUDIOTRINE Hi-FI SPEAKER SYSTEMS
. Consisting of matched12in. 12,000 line 10 watt 15ohm
high quality speaker. cross-over unit and tweeter.
Smooth response and extended frequency range en-
sure surprisingly realistic reproduction. g Gns
Or Senlor 15 watt inc. HF 126 .
15,000 line Speaker § Gns. Carr. 6/8 Carr. 5/9
HI-FI SPEAKER ENCLOSURES Teak or Afrormosia veneer
?u.lsh. Modern design. Acoustically lined and ported.
no. CArT.
JES Size 16 x 11 x 9in. Pressurised. Gives 4 Gns.
pleasing results with any 8in. Hi-Fi 'speaker. £
SES For optimum performance with any 8in. § Gns. ¥ i
Hi-F1 ‘speaker. Size 22 x 15 x 9in. E

Total cost of parts ~
with detailed wiring

diagrams & instruc-

glons. 14 G

C. 2
Carr. ns' -
Or factory  built

164 &gns. Or in Teak
finished cabinet as

by
.A. and C.CILR.

FUL.
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or
400 mV. Microphone 4.5 mV. Tape Head

TREBLECONTROL: +15dB to—14dBat10Kc/s. NEG FEEDBACK :52dB.
BASS CONTROL: +17dB to —15dB at 50 ¢/s. HUM LEVEL: —75dB.
HARMONIC DISTORTION at 10 Watts 1,000 ¢.p.s. 0:2%. 1
Complete Kit of parts with full constructional details and 1256“5
F Carr. 12/6 2
. Carr, 12/6. Terms: Deposit 4 Gns. and 9
monthly payments 31/1 (Total £18.3.9). Or in Teak or Afrormosia veneer

MPONENTS ETC. ARE OF A HIGH STANDARD AND
SUPPLIED BY LEADING MANUFACTURERS

etc
T

Uni

BIRMINGHAM =3

BRADFORD 10 north Parade. (Halt-day Wed.) Tel. 25349

BLACKPOOL (Agend 0. & . Electronics, 227 Church Street

1 Gt. Western Arcade opp. Snow Hill
Statlon 021-236-1279 (Hali-day Wed.)

DERBY 26 0smaston Rd. The Spot (Hali-day Wed.) Tel. 41361
DARL'NGTON 18 Priestgate (Half-day Wed.) Tel. 68043

EDINBURGH 133 Leith St. (Halt-day Wed.) Tel. Waverley 5766
326 Argyle St. (Half-day Tues.) Tel. CITy 4158

MAIL ORDERS TO
Henconner Lane, Bra
Leeds 13. No C.0.D.

5/9 extra under &£5.

for standard 80 ohm
30 amplifiers and of
The pre-wired tuning

Printed circuitry. Only high
quality product at cousiderably
Stereo version. all parts 20 &ns.

SPECIFICATIONS COMPARARLE
WITH UNITS COSTING
CONSIDERABLY MORE

Magnetic,
SU
uUs
EQ
dlagrams an

(Total £32.13.3). Or in veneered housing 31
£7.3.6 and 9 monthly paymts 84/- (Total £35.19.

£1. Terms C.W.0. or C.0.D.
Postage 4/6 extra under £2.

RGES REFUNDED oncreait lktllli(‘)or otitélit}ndit‘ns results SElpglFor e)}c{clnt px&f%cexitn' 12 Hi-
i wit! in Hi-. SpKr speaker an eetear.
Salessettledin ot ths: Size 24 x 15x10in. £5.10.0 1270056 Xibiin, 6 Gns,
Rl
R.S.C. TFM1 E VHF/FM RADIO TUNER

SOLID STAT
— - % High-sensitivity % 200-250v. A.C. Mains opeéra-
- tion. % Sharp A.M. Rejection.~ Drift-free recep-
tion. % Output ample for any ampiifier (approx.
500 m.v.). % Simple alignment instructions. % Out-
put available for feeding tuning meter. % Output
for feeding Stereo Multiplexer. % Tuner head
using silicon Planar Transistors. % Designed
co-axlal input. Visually matching our Super 15 and
dard of performance and reliability.

f the same high stan

head facilitates speed and simplicity of construction.
rade transistors and components used. A
less than the cost of comparable units.
Inc. carr. Assembled 224 gns. inc. carr.

A DUAL CHANNEL VERSION OF THE SUPER 15.
Employlng Twin Printed Circuits. High quality
Ganged Pots. Matched Components. CROSS TALK:
—52dB at 1,000 ¢.D.S.

CONTROL: 5 position Inf
Control. Volume Control.
Switch. Tape Monitor Switch.

SOCKETS (Matched Pairs). (1) Magne
Crystal P.U. (3) Radlo/Aux. (4 Tape Head/Microphane.
Operation of the Input Selector Switch assures appropriate
equalisation. Rigid 18 8.w.g. Chassis. Size approx. 12in. wide,
3in. high and 8in. deep. Neon Panel indicator. Attractive Fa-
cia Plate and Spun Silver Matching Knobs. Above facilities.
t for Ganging and Balance Control, apply also to Super 15.

EMI LY SUITABLE FOR USE V

ut,_Selector, Bass Control. Treble
Balance Control.
Mains

.. eXCep:
SE UNITS ARE

HESE U?
ANY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic,
AVAILABLE
CAN BE OBTAINED BY

Moving Coil, Ribbon). CURRENTLY
ERB SOUND OUTPUT QUALITY
1 ITH FIRST RATE ANCILLARY

UIPMENT, All required parts, point to point wiring 21 G’RS
d detailed instructions. Carr. 15/- §

it factory built 28 Gns. or depos|

Stereo/Mono
Switch. INPUT
tic P.U. (2) Ceramic or

it £7.5.0 and 9 monthly payments 56/3,
Gns. Carr. 15/- or Deposit
6). Send S.4.E. for leaflet.

32 High Street. (Half-day Thurs.) Tet. se¢z0 LEICESTER
5.7 County(Mecca)Arcade, Briggate (Half-dayWed) Tel 28252 LEEDS

i 192 23 Edgware Road, W2 (Half-day Thurs.) Tel. PAD 1620 LONDON
r:n;)e’; 60A Oldham Street (Half-day Wed.) MANCH ESTER

Tel. CENtral 2778
106 Newport Rd (Half-day wed) Tel.¢70ss MIIDDLESBROUGH

Trade 41 Blackett Street (Opp. Fenwicks Store)

73 Dale St. (Half-day wed.) Tel. CEntral 3573 LIVERPOOL

NEWCASTLE ufon

wwWw americanradiohistorv com

GLASGOW (03 sauchienall St. (Opp. Locarne) (Half-day E:‘:_"s':f"g;:f;r{';’;s“g:'t:es (Hali-day Wed.) Tel. 21469 TYNE
HU LL Tues.) Tel. 332-1572 ° . 13 Exchange Street (Castle Market Bldgs.) SH EFHELD
91 Paragon Street. (Half-day Thursday) Tel. 20505 Mail Orders must not be sent to shops (Half-day Thursday) Tel. 20716
87
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TEGHNICAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fill in the coupon below and find out how ?

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

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

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

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

N EWSE‘LF-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.

PGS S S G GG GED EED GED EED DID BED EED GEN BED BN DD B B B E

INTERNATIONAL CORRESPONDENCE SCHOOLS |
|

Dept. 171, Intertext House, Stewarts Road, London, S.W.8
Please send me the ICS prospectus—free and without obligation.

(state Subject or Exam.)

NAME

ADDRESS

I
I
I
I
I
I
I
I
|
1

6/69

INTERNATIONAL CORRESPONDENCE SCHOOLS

88

F.A.L

You must
hear this
superh
unit

15 + 15
WATT
HIGH
FIDELITY
OUTPUT

SOLID STATE STEREO AMPlIFIER

Recommended

Retail Price ONLY 35 Gns.

Y Excellent performance

Y High grade components and transistors
% Impressive technical specification

“ Attractive appearance

Y Modest cost

Housed in Teak veneered Cabinet,
Switched selection of Mic., Mag-
netic P.U., Ceramic P.U., Radio
Tuner, Tape Rec.

SEND S.A.E.
FOR FULLY
DESCRIPTIVE
LEAFLET

Available from your local Hi-Fi Dealer

Wholesale and Retail enquiries to Manufacturers

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13

BI-PRE-PAK I.TD

E22-PR4 WEST ROAD. Wm—olm

PHONE: S0UTHEND (0702) 46344

SPECIAL OFFER
Stock Clearance of Manufacturers
Rejects. Limited Number
UHF/VHF Tuner Units. Consisting of:

2 AF186 Transistors, Tuning Conden- B

sers, Coils and Comps etc.:
Price 5/— each
Post and Packing U.K. 2/6

Pak No. NEW, UNMARKED, UNT.STED PAKS

Integrated circuite, Mixed t;
B78 1 2 data nuppllzd with orders. (e 1 0/—
B80

Dual 173
M::chegr:::hntﬂ U RL 1 0/—

B82 1 0 Mullnd gl;sl: gc'p‘;: Tmmn 1 0/—

B83 200 7% r 8% transisions. - 10/—

B84 T00 B of o7 559%™ 10/
NEW, TESTED AND MARKED PAKS

B79 4T My Deser 19990/

B81 70 Ly ige X e v 10/

B85 24 i ra v vith beden. 10/—

4 a 500
SN3055 . ... 16/-

% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE %

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

equivalent with our free substitution chart.

hxra

Matahod Set. NP/
R Amol-Am 10 / PR.

Oomnlemcnury Bet. 2 /6 PH

NO CONNEL‘I’ION WITH ANY OTHER FIRM

MINIMUM
H WITH ORDER PLEASE, add 1/- post and packing.
AIRMAIL

OVERSEAS ADD EXTEA FOR

ORDER 10/-.

www americanradiohistorvy com
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PBI.'MIEB RADI

COURT ROAD, LONDON, W1

23, TOTTENHAM

The Premier 8tereo Bystem lsts of an all t.

lifier, Garrard Model 2025 .ultolmmnual record player unit fitted stereo/mono cartridge and mcunted in teak finish

plinth with perspex cover and two matching teak nnluh

of 5 watta pe schannel with inputa for pick up, tape and tuner also l.ape ontp\l
lack metal case with teakwood ends: 8ize 127 x 54~ x 34~ high ( ly if

front panel.

U . Absolutely !

and ready to plug in and play. The 10 transistor Amplifier has sn output
t uocket Contmls Ba.u, Treble, Volumc, Selector. Power on/ofl, stereo/monc switch. Brushed aumintum

d £14.19.6. Carr. 7/6).

| +5-oxForp sT.

= A T e

L
TTENHAM COURT RD,

Tel: 01-636 3451 | w1

GARRARD RECORD UNITS

1025 8tereofMono cart. £7.19.6
2025 8tereo/Mono cart. £8.19. 6 Teak Plinth with
3000 with STAHCD £9.19.6 | perspex cover s

Carriage 7/6 extra above £5.10.0. Fitted 24" speaker unita
AT60 MKII less cart.  £13.10.6 | Carr. 6/6 extra. with ,n‘" f,m,,,d ear | SPECIAL OFFER
BP25 MKII lesa cart. £11.19.6 mufts. Adjustable head-
band. 8ohm impedance. HALFOGUR 2
APTS T, £19.0.0 ) 'Ten.k leizot.!:ex;uh ?z;n;:l‘eetfmwi;;‘?::ktiuiulesd PRINCESS'
8L75 less cart.  £20.0.0 ' BS™Y ! LHiLE: 4 8peed Autochanger
£7. 100 Carr.7/6 ex. 59/6 P. & P. 5/-. Atk TAGCRM
BLO5 lews cost £38.10.0. Carriage 10j- extra. Compatible tlo
MONO HEADPHONES 2000 ohm 14/6 P. & P. 2/6. | cartridge. Complete

GOLDRING RECORD UNITS

GLB8 lens cart. £22.7.0. GLT5 less cart. £35.15.5.
Carriage 10/- extra.

PICK-UP CARTRIDGES ““PREMIER"’ 94 watta output. Uses EL84 vulve, double wound m(nm;
8SH 1 .10, transtormer. Ideal for use with any record deck. Volume:
B. 3U§€;§3(Dg¢£,s|.:eorw) . My ﬁlgg SPEAKER SYSTEM on/off and tone controls on tlying leads. .Outpwt impedance
PICKERING V15/AC2 (8tereo) £8.10.0 | Specially designed olled teak cabinet 3 ohrns. Bize overall 51"w. x 5}°d x 3°h. - 200/240¥.
SONOTONE 9TAHC/Diamond (Stereo) .. £215.0 | with vynair front. Bize 12}~ high, ONLY 49/6. P. & P. 5/-.

Agos GP81/18C (Mono compatible) ¢ zl.xg.g 7w wld;, 61" deep. Flited :4' Bl

ACO8 GP93-1 (8tereo) . £22. 8. Sohm asa speaker wit rolled

ACOS GP94-1 (Stereo) .. £2.14.8 | surround and matching 3° E.M.L JULIETTE NA.5018 5 BAND 18 TRANSISTOR
B.8.R. X3M (Mono compatible) £1.16.5 | tweeter. Fuily lagged. £7.10.6. MAINS/BATTERY RADIO

B.8.R. X3H (Mono comp\uble) .ie.s Carr. 7/6

SO R (LEETEO) aR Covers AM 540-1600Kc/s. Marine
RORETTIHOCHStar R 1:6-4-8Mc/a. FM 88-108Mc/s. VHF

All complete with mounung brackets nnd instructi
Post and Packing 1/6 each

5!

HI-FI STEREO
HEADPHONES

Designed to the highest
poasible standard. Fitted

STEREO BTETHOBCOPE BET Low imp.25/- P. & P.2/-.
MONO STETHOSCOPE S8ET Low lmp. 10/6 P. & P. 3/-.

MULTI TESTERS

WELLER SOLDERING TOOLS

conventional 34" pencil bit. Ideal

for regular hench use and all those

jobs around the home. 25 watts,
240 volt. AC.Bl/6 P & P 2/,

“PREMIER"’
TAPE CASSETTES

MODEL D14. A really versatile instru-
ment that makes » handy pocket size
tool. Measures AC or DC voltage in three
ranges of 0-15-150-1000 volts. Resistance
0-100,000 ohms. Current 0-1530 mA D.C.
Bize only: 3} x 2} x 1}in. Compl with

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes available including Rogers, Armstrong,
Dulci, Whartfedale, Goodmana, Goldring, 8hure. etc. ete.

with TEAK BASE.
ONLY £5.19.8. Carr.

MONO GRAM AMPLIFIER

108-134Mc/s. PB 148-174Mc/s. Fer-
rite bar aerial for AM/MB. Telescopic
aerial for FM/VHF/PB. 4~ P.M
Bpeaker. Operates on AC 250v. or
D.C. by tour 1-6v. batteries. 8ize:
91" x 51" x 31". PREMIER PRICE
33 gns. P. & P. 10/-.

“Expert” Solder Gun. gat;erg, zt;';t leads and instructions 49/6. e | ——
Bi‘nive:ntlme ahnd simplifies . e TRANSISTOR
soldering in the home and .
e R el ;());:lem:‘xr SIZE MODEL with wide- | INTERCOMS.
trigger gives Instant dual heat. long-Tife, low- o switching, tough impact | Complete with Dbattery
100/140 watt. 240 volt AC, resisting_case. Sensltlvny '30,000 ohms/ | and  5Ofi. connecting
87/6 P. & P. 3., “Marksman volt D.C. 10,000 ohms/volt A.C. wire. Compact size, two
Boidering [ron. Lightweight, 19 Ranges: 0-5-25-50-250-500-2500 volts | way call eystem. Ideal for

DC.  0-10-50-100-500-1000 volta AC.
0-50 uA-2-5 mA-250 mADC. 0-6000 ohma-
6 megohms, 10u uf-0-001 mfd-1 mfd.

-20 to +22dB. Complete battery, test
lead and instructions. £4.19.6. P. & P. 3/6.

home, office, lmwry, 3
ONLY 49/8 P. & P. 4/-.

FOUR STATION INTERCOM. Master unlt, and 3 slaves.
Ideal for office and home. Complete with battery and
connecting wire £7.18.6 P. & P. 5/6.

“VERITONE'® RECORDING TAPE

SPECIALLY MANUFACTURED IN U.8.A. FROM EXTRA STRONG

€80 e
60 mj;l:yp 10/6 PRE-STRETCHED MATERIAL. THE QUALITY I8 UNEQUALLED.
€90 Type 1 5/_ TENSILISED to ensure the most permanent base, Highly resistant to break-
90 min. nge, moisture, heat, cold or humidity. High polished splice free finish. Smooth
C120 Type 2 0 / output throughout the entire uudio rauge. Double wrapped—attractively boxed.
120 min. B LP3 3" 250’ P.V.C. 5/6 DT6 51" 1800° POLYESTER 22/6
P. & P.1/-. TT3 8- 450° POLYESTER 7/8 TT6 53" 2400 POLYESTER 37/6
DT3 34" 600 POLYESTER 11/6 8P7 7° 1200 POLYESTER 12/6
CASSETTE HEAD 8P5 8~ 600° P.V.C. 816 LP7 7° 1800’ P.V.C. 15/~
OLEANER LP5 5° 900° PV.C. 10/- DT7 7° 2400° POLYESTER 25/-
remov‘els unwanted deposits | DT5 5° 1200° POLYESTER 15/ TT7 7" 3600° POLYESTER 50/- |
rom delicate tape heads. - .
Fits ull cassette recorders. LPg 53 1200° P.V.C. 12/6
18/- P. & P. 1/-. TAPE S8POOLS 3" 1/-, 57, 51", 7" 1/9. TAPE CASES 57, 53, 7" 2/8.
Post and Packing 3 1/~, 5°, 53" 1/6, 7° 2/-. (3 reels and over Post Free).

89
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SOLDERING
INSTRUMENTS

DESIGN
CENTRE
LONDOMN

Have a look at your present
soldering irons. Are they really
giving you the performance and
service you're paying for? Is
there really a model suitable for
your size of work ? Or are you
making do with a tiny bit in a
big iron ? Or vice versa? Do they
have the cool, comfortable feel,
the elegance, of a LITESOLD ?
Drop one on a concrete floor-
does it survive ? Can you easily
and cheaply replace the bits ?
Can you service it yourself? Are
the models you want available
for any voltage ? Are they listed
at 32 shillings or so each, with
discounts for quantity ?

Yes ? Then we must be
preaching to the converted, for
you are surely a LITESOLD user
already.

Well,if you are, orevenif you're
not, you may be interested in
the new PHILIPS ELECTRO-
LYTICALLY IRON COATED
BITS. They last up to 75 times
longer than copper, and are a
big advance on all previous iron
coatings.

Please ask for literature L10

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon, CR9 2LL
Telephone: 01-688-8589 & 4559

TRANSISTORS etc. | &5i00% pioos gy
) 100 800 pt 2/10 2‘2‘3‘3& ey
BY100
AC107 8/~ | 0C35 78 | New 500 mA ' 0-8 . It
AC126  2/- | ocud 2/0 250 piy 1/ 2 ﬂ'; 150 volt
AF115 3/- | ooss g0 | Avanierdd 4)F 150 volt
AF116  3/- | oc70 2/3 | Six Amp Beries 640uF 25 volt
_ | BYZ18 300 piv 3/8
AFLLT 200 [ oc71 2~ Byzizeoopiv  4/6 | At 9d each
BFY18  4/6 | oc72 2/2 | BYZ11 900 piv 6/- 2uF 800 volt
BFYS1  4/- | oors %8 | BYZID1200piv /8 s 5 Lojeott
(GETIS 808 | ogyp  gyp | Joland StackFW 160F 18 volt
045 1/6 | ocs1 8/~ | 12A 100 piv_89/6 (3/-) 30U F 10 volt
049 118! oosip  g/- | THYRISTORS 100uF 6 volt
5 amp series 125uF 4 volt
0481 18| ocsap 213 100 piv 718
0AB85 1/6 | oc140 5/- 200 piv 9/~ | At1/-each
0A91 1/9 | oc169 3/6 800 piv 10/6 16 F 250 volt
0028 6/ oCc170 g8 | 400piv B Sour 10 volt
0c2%  §-|oc71 8 oot 861~ | 100uF Lot
/2 | 10 amp series 200;1.17‘ 10 volt
0C26 5/- | 0c202  4/6 50 piv 10/~ | s30uF 10 volt
038 6/6 | TR22C¢  1/6 100 piv 12/~
100 amp series prices | 2000 MFD. 30V  4/-
Crystal Diodes—8 for 2/6.(7d.). | available on request. | 1500 MFD.25V 4/

Also 8uF 350V 1/8, 25(.1.17' 25V 1/8 and 5O0LF 50V 1/9. Other electrolytics in current list
Postage, Packing and Insurance all above 7d. up to 3; 1/- from 4-11; 12 and over paid.
2 GAIG VAR. CONDENSER: Mod., alr-spaced, -0005 ea. sec. 5/- (1/-).
sun-mumn' m.\lsromm Output (30 for 0C72 etc.), Also Driver 8/6 each (7d).
MULTIMETER : 0 Q/V D.C., 10 000 Q/V AC. 0—6/25[50/250/600/1K volts D.C.
. 0—10/50/100/500I1K volts A.C. 0—50u.A/2 SmA/250mA D ® 0-6 Kn/ megQ
ll)y.u.l"- 001mfd/Imfd. @ —20 to +22dB. @ Complete with te!t ieads an d instructions.
oad protected 1969 model with every refinement. $4.7.6 (2/6). JUNIOR MODEL
at as/a (1/6) woon/v described In free list.
SOLDERING IRON, Slim Mod. British High speed, 8}in., all pam replaceable, tully
guaranteed for professional, radio and general D.I.Y. use. 19/6 post free.
DIAMOND 8§ 11 Replacements for BSR TCSLP, TCS and TCSLP/STEREO:
LLARO *“0"; RONETTE BF40LP; GARRARD GC?LP and GCSLP; ACOS GP65/67;
all at 7/6 each (Bd ). ACO8 GP91 8T/LP; BSR 8T4 and 8T9; BONOTONE 9TA and
9TAHC, PHILIPS AG3308. All at 18/6 (6d.
SAPPHIRE all the above 7/6 types only, wo ACOB GP37 at 3/3 each (6d.). ACO8
GP91 at 6/9 (6d.). No other types at present, and no 78 rpm available in any type.
PICE-UP CARTRIDGES. ali fitted Styll and Standard fittings. Mono GP67/2, 13/6. @
Mono de Luxe GP91/8, 17/-. @ 8tereo Compatible—Mono which also Rl&yn Stereo reeorda
monaurally with min, wear, GP91/8C, 19/6. ® Latest Bterco GP93, £3/-. @ Ceramic
8tereo, top quality for expensive outfits, GP94, 88/6 (all 1/-).

PP8 ELIMINATOR (A.C.) 17/6. (1/6) TWO STATION TRANS. INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 52/6 (3/-).
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operatlon, 45/6 (1/8); 74 watt, 6 trana.
24V operatlon, 67/6 (2/6).

Extra High Torque MINI-MOTOR, 4} to 12V, 1 x {in. 5/~ (8d.). 9,000 r.p.m.

Mech. REV. COUNTER to 999, reset wheel, for T/recorders etc. 5/6 (1/-).

8 (ON BOXES, f“ it 24/9¢( / ). Resil 82/6 (1/8). Both full range and
complete. Fuil details in

TEST PRODS: Flexible, unbreakable 24" Red and Black leads, thin 43" prods, 1}” plugs

4[9 (9d).
RDING TAPE: Finest quallty British Mylar. STANDARD: 5in. 6001t. 7/8, 53in.
850!1, 8/9, 7in. 12001t. 11/8. LONG PLAY 5in. 9001t. 10/, 53in. 12001t. 11/8, 7in. 18001t.
18/-. (1/8 reel). Other types in o
MICROPHONES—CRYSTAL. M‘l091 Desk, 16/8; MIC46, curved hand grip 17/8; Stick
60" 20/8; 8tick "'39" 26/6(1/6 each type). Cream plastic band type 7/6, or with “strut”
, switch and 2 leads with 2-5 and $+5 plugs 11[— Lapel (or hand) with clip 6/6 (1/-).
M.ned metal tapered stick type with neck cord and adaptor to fit standard floor stands,
26/ (1/6). DYNAMIC: Cream hand/table 14/- (1/-). 1810 50EQ, 8 x {in. with Base,
Adaptor and Neck Cord 87/6 (2/6). MS11, similar, but fixed on ﬂex:lble Bwan neck to switch~
fitted base 42/6 (2/6). DM128 Uni- dlrectlonai 50K /600 ohms imp, stand adaptor, very
high quality 6} x 2 x 1} £5.9.6 (5/-).
OARDIOID DYNAMIC OMNI-DIRECTIONAL: Two recently introduced highiy successful
mikes “SQUARE" 208, $5.10.0. “BALL" type, 209, with built-in vol. control, switch
50K /600 ohms imp., 85, 17 6 (either type 5/-). Full detaﬂa in last.
~ 8P : 12in round, fitted Tweeter, 8W, 3 or 150 (state which), 85/6 (5/6); 2H.n 30
6/6 (1/-); 6 x 4 heavy duty 30 13/8 (3/6) or for Stereo 32/6 pair, poat ete, pald x 3in.,
30, 8/6 (1/-). Limited quantity powerful 2¢* PM high
ohms exoeﬂent 5[8 (1/~). HEADPHONES High Res. 20000 ea. Earplece 18/6 (1/6).
Stereo Dyn 8-160Q, 83/- (3/-); EARPIECES with lead etc., Min. Plug Magnetic 1/6;
Crystal 4/9 (elther 7d.).
IIGEOPHOIIE INSERTS: Diameter 1:75in. or 0'9in either size 5/8 (6d.)
, Car 8: Telescopic, vandal proof, locka retracted, 2 keys md all fittings,
BSIG (2/6) Motor driven, 12V, § sectlon, complete £7.10.0 (5/-).
FOR ALL PORTABLES and F.M. S§ETS. Telescopic b section 5}-22in. with swivel, 5/-.
@ 7-8ection 5§-32in., no swivel, screw hole in base, 6/6. ® 10-section 6}—474in., no .w‘lvel
screw hole in base, 18/8 {1/- all sizes),
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SPST /8, SPDT 8/9.
DPST 8/-. DPDT 38/8. 8lide types. Bub-min. DPDT 1/8 each. 8mall DPDT 3 wny, centre
“off”” 1/0. Reed magnetic on/off 1/9 (7d. each, all types). Rotary Bwitches etc. list.
VIBRATORS: Famous makes only. 12 volt 4 pin non-synch £/6, 12 volt 7 pin synch 10[-
8 voit 7 pin synch 10/- (1/- each, all types).
MAINS NEON TESTER: Fly leads 8/~ (7d.). Pocketwrewdﬂverty%lﬂwd) PLUGS 8td.
Jack, plastic body 2/- Bcreened 2/9. Sockets 1/6 (all 7d.). VAL HOLD: : B7G or
BY9A, Mon]dedod.(7d up to 4, 1/~ over 4). CO : & coils asstd. cols. each
5 yds Bolid Core 8/8. Flexible 2/8, Super thin for truuwtor wlrl.ng etc. 8/- (8d. all typea,
per & cotls). PICK-UP WIRE: Twin Buper thin Flex, Screened,8heathed, 1/8 yd. (Gd up
to 6 yda,, over 6 yda. post free). TWIN MIKE CABLE: lla yd. SINGLE
7(L yd. Both flexible, screened and sheathed. @ FEED: CABLE: Twin r.1. bal. 8"
800, or flat 3000 lythene d elther 64, per yd. (all cables up to
three yards 84., each additional yard, 1d, extra).
CURRENT LIST: 8ent with all orders or free fore.a.e.details of cable, croc., clips and ieads,
Continental din plugs for Grundig, Teletunken equipment, etc., dlals plugl and socketa,
panel meters, record players and tape v8, wire wound
restetors. BATTERY CHARGERS teat equlpment test proda, tape recorder, specisl tran-
sistors, pomble sets, car radio, more switches and other components, tools, Veroboard ete.,
ete. It in surp and units please say s0. This advertisement cancels
all prevlolu ones and listsa supplled prior to April 30th.
R.F. INDICATOR, 5-Band, with meter antenna, monitoring crystal earpiece ete. ,48/6
(1/6). Detalla in list.
COTABLE FLEXIBLE LEADS. 8pace saving 'Curly’, many uses in car and home:
with phono plug each end, 6 {t., 4/6; 12 ., 7/9. With _phono plug one end, phono socket
at other, 6 tt., 5/-, 12 ft. 8[8 (9d on any).

FELSTEAD ELECTRONICS

(PW19)
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C.0.D. or caller service. Post, packing and insurance
charges are shown in brackets after all items. Regret orders under 6[— plus carriage cannot
be acoepted . Charges apply to G.B. and Eire only. Overseas alr or surface mail extra at cost.
8,A.E. please for all enquiries.
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'Here’s money-making repair data for over

1000 POPULAR MODELS

RADIO & TELEVISION
SERVICING

This big RADIO & TELEVISION SERVICING
repair library will help you speed up your re-
pair work and increase your earnings. Packed
with circuits, repair data and vital information
it covers all the popular 1965-1969 TV's,
Radios, Radiograms. Car Radios, Record
Players and Tape Recorders—including the
latest data on COLOUR TV.

Four volumes handsomely bound in maroon and
gold. 2,180 pages written by a team of expert
Research Engineers—there’s no other publication
like it! Speeds up repair work year after year.
Examine this latest edition at home free for a week.
Send no money—just post coupon below—there’s
absolutely no obligation to buy.

COLOUR TV

Ali aspects of Colour TV are covered—installing receivers, the explanation
of new terms, adjustments on purity, colour balance, static and dynamic
convergence, etc. The vital information in the colour section makes this
repair library invaluable to the service engineer.

SERVICING DATA ON ALL THESE MAKES

Aiwa, Alba, Baird, Beogram, Beolit, Bush, Carousel, Cossor, Dansette, Decca,
Defiant, Dynaport, Dynatron, Eddystone, Ekco, Elizabethan, Ever Ready, Ferguson,
Ferranti, Fidelity, G.E.C., Grundig, H.M.V,, Kolster-Brandes, Hitachi, Invicta,
McMichael, Marconiphone, Masteradio, Motorola, Murphy, National, Newmatic,
Pam, Perdio, Peto-Scott, Philips, Portadyne, Pye, Radiomobile, R.G.D., Regentone,
Roberts’ Radio, Sanyo, Sharp, Smith’s Radiomobile, Sobell, S.T.C., Sony, Standard,
Stella_ Stereosound, Teletron, Thorn, Trans Arena, Ultra, Van Der Molen, World Radio.

SENT TO YOU BY POST ON

AYS FREE TRIAL

JUST oUT! I To: Buckingham Press Ltd., 18-19 Warren Street, London, W.1.
' Piease send RADIO & TV BERVICING—4 volumes, without obligation to buy if you accept my l
New 12th Edition of l application. I will return the books in 8 days or post:
z Tick (V) (] Full cash price of £16 or
E LECTRICAL ENG INEER s | here D 20/ deposlt and 16 monthly paymentas of 20/ paying £17 in all. |
REFERENCE BOOK [j Also send me on 7 days trial Electrical Engineer's Reference Book. Cash price £6 8s. (or I
Over 2'000 pages, more than 2'400 Dia- | 12/- dep. 12 monthly payments of 10/~ paying £6 12a. in all).
grams, Photographs, and Tables. A compre- If you are under 21 your father must All in coupon. Plaase tick (V) heve l
hensive reference work on modern theory, | FUL NGIME oo oot sesesseseeearesenanr ettt Theatdresson etlis |
practice, equipment and latest developments (BLOCK LETTERS PLEASE) : y/our propesty (] |
i i Rented -
written by 75 leading experts. I i 4 isretl ] I
£ I R R R R R R DR R R LR e
Main Sections Include— Furnshed accom[_ )
Theory and Calculations. Power Station COUBLT e oy = |
Practice. Cables and Wires. Lighting, Heating l Trwneam |
Lifts. Motors, Wiring and Installation. QOCUDBION e eee e e ete e era e s s as ettt Hlease answer here
Applied Electronics. Automatic Control. l I
Computers. Latest |.E.E. Reg. requirements. ur. |
i inil i i . R 2 AR RREEE R 4 ra.
Education, Training, City & Guilds, etc. O R /300

_'.——-—— T SN RN T —ﬁ.—_ _‘-_IJ
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AIR /SEA

RESCUE wg/w

Compact VHF Trans./Rec. Fits in the pocket.
Consists of Mike/8peaker, amplifier, aerlal,
transmitter and receiver. Were made to
operate up to 100 miles depending on terrain.
Operates from dry batteries. Completely self-
contained. Cost Govt. over £50 each. Regula-
tions state must not be operated in UK so
piease mention "For Dismantling purposes

only” when ordering. Price £2.10.0
aunr each, p. & p. 10/~. Two sets for
£5.0.0, post free. Four sets £8,

carriage free. Bulk sale of 10 sets
£15, carriage £1. Export enquiries
vit

PRECISION PANEL METERS

Brand new, boxed and fully guaranteed. With
fixing nuts and boits. Bize approx. 3}in. square.
0-500 volts F8D. As used by leading laboratories.
Ex-stock, only 35/-, . & p. 5/-. Two for £3, poat free.
HEAVY DUTY POWER SUPPLY UNITS

Bulk Purchase. Famous manufacture. Must have
cost nearty £40 each. Input 200/250 volts 50c/s s.c.
Output 250 volts d.c. at approx. 175m.a. 6-3/12 volta
at approx. 4 ampe u.c. Robust metal rack mounting
cabinet, size approx. 19 x 15 x 8in. Price only 85/-,
carriage and insurance 15/-. All units are fully

fused and metered .

AIRC

pLUS
LECOMMUNICATIONS
Listen to the thrits o BAND REC.

Aircraft Pilots and
Airports at work. Also Civil Depts, Fire and Ambu-
lance pervices. Gas and electricity depts. Ideal for
receiving 2 meter amateurs. Glves super reception
within the range of all transmissions. A fully tran-
siatorised recelver covering 97-147mc/s VHF
broadcasta. Robust attractive 2-tone finish metal
cabinet size approx.7 X 4 x 4in. Operates from a
9 volt internal battery. Bpeaker or earphone output
plus chrome telescopic aerial. Only £8.18.8 carr. and
Insurance 10/6 C.W.0. or C.0.D.

SURPLUS BARGAINSHEAVY DUTY ACCUMULATORS
Type 1 (6 volt) 40AH. In metal cabinet. Bize #pProx.
10 x 9 x Bin. Complete with output socket, carrying
strap. Brand new and unused. Worth £10 each. Our
Price 55/-, carriage and insurance 15/-.

Type 2 (6 volt) 16AH. In study wooden cabinet with
carrying strap. Worth £7 each. Brand new and boxed,
only 82/6 each, p. & p. 12/6.

FIELD TELEPHONES

Type F. Housed in a portable woolden case. Ideal for
indoor/outdoor communication up to 10 miles. Absolute-
ly brand new. Price only £5.19.8 per pair, carriage and
insurance 15/-.

19 Set Headphones and Mike. Not new but in working
order. Only 7/6 perset.p. & p. 4/6.

Tannoy Mikes. As new, 9/ each, p. & p. 3/6 (heavy
duty, ideal for P.A. work).

High Quality moving coll headphones and mike.
Brand new, only 17/8, p. & p. 5/6. 8ultable for most
applications (cost approx. £3 per pair).

Y
= A
STABILISEDPOM£R PACKS
[ 2 S
The most economical method of running transistorised
equipment from AC mains. Powerradios, record players,
etc. MK. 1 model replaces all 9 volt batteries. Price
only 35/- p. & p. §/-. MK.2 model. Qutput § volts,
7} and 9 volts. BTABILISED. This model is ideal for
runnitig Hi-F| and test gear. Price only 85/-p. & p. 5/-.
N YOUR 19 SE f KOM AC MAINS
We manufacture a brand new unit ready to operate all
19 Bet Trans/Rec direct trom the maina. Complete with
full connecting instructions. Contained in an attractive
steel cabinet. Price £6.10.0, carr. & ins. 10/-,
RECEIVER VERSBION ONLY £4.10.0 carr. & ins. 10/-.
SHIPPING/80/160M BAND REC.
Listen to the worlds shipping. Hums at work. Covers
the complete Maritime, and Trawler Band, plus top
band and 80 m. Attractive hammer finlahed case,
slze 7 x 5 x 5in. A neat little superhet. Fully tran-
sigtorised. Works from 9 volt battery. Speaker or
headphone output. Brand new from makera. PRICE
£8.10.0, carr. 10/-.
SMOOTHING UNITS
Beautifully made pleces of equipment. 12 voits or 24
volts d.c. input gives a fully smoothed fully regulated
d.c. output. Worth £30 each. Robust metal cabinet
with provision for standhy battery. Brand new in

maker’'s cartons. Price 85/-. p. & p. 15/-.

_——\\{ / "
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\TR GDX/20.C. MEADOW
LANE,
Brand new tully transistorised Communications Recelver. | LEEDS 1
8pecifications: 4 complete ranges 550 Kec/a to 30 Mc/s.
covering all amateur bands, shipping and trawler bands, OPEN
and broadcast bands. A highly efficient double tuned
superhet, comprising R/F aerial tuning section, A.v.C.| 9-8 p.m.
and built-in B.F.0. for C.W. or 88B reception. Ideal for WEEK-
fixed or mobile reception. Operates trom 8tandard 9 volt DAYS
battery, provided that fits internally. Gives over 1 watt
audio output. With speaker and headphone output. AND
Hammer finished robust steel case of pleasing modern SATS.
design with all controls on well set-out front panel. Bize
approx. 9x 7 x6in. British ‘manufacture. Due to huge
purchasing we can offer these excellent receivers at less
than half their normal worth. Complete with handbook
£16.10.0. Carr. and ins. 15/-. Headphones if required
17/8, per pair.p. & p. 2/6.
—

MINIATURE
TRANSISTORISED
B.F.0, UNIT

This is a miniature transis-
torised B.F.0. unit (tunable)
that will enable your set to
receive C.W. or 8.8.B. recep-
Single hole
fixing. This smail unit will fit

tion. Compact.

anywhere. Ideal

Ex-Govt. Communication
Receivers and most Com-
mercial Types. Complete with

fitting instructions.

free.

18 SET CONTROL BOXES
Brand new and boxed 10/-,
P. & p. 5/-. Two for 27/8 post
free. If purchased with 19 Set
phones and mike, deduct 5/-
from total

MINIATURE MOVING COIL
SPEAKERS. 1ljin. dia. Only 3/6
each, p. & p, 1/6. Two for 8/8 post
free. 4 for 15/~ post free.

12 VOLT HEAVY DUTY DPDT
RELAYS. High current double pole
contacts plus auxiliary low current
contacts 12 or 24 volt operation. Up
to 20 amp bhandling capacity.
Worth nearly £3. Make ideal aerial
changeover units, car, or house
burglar alarms, switching relays.
Size only 3 x 2 x 2in. Price 17/6
each, p. & p. 2/6. 2 for 30/~ post
free.

RECTIFIER SALE 6/12 voit full
wave bridge. 4 amps. Brand new
manufacturers surplus only 4/6
each, p.& p. 1/6.2 for 10/- post free.

for all

48/8, post

Mail orders
only to
24 CAWOODS YARD, MARSH LANE, LEEDS 8§

MARTIN IS HIGH-FIDELITY

The first and still the most
satisfactory unit assembly system

are introduced, they are designed for adding to

For many years now Martin Electronics have
been producing hlghly efficient and dependable
prefabricated module-type units for simple
assembly Into reasonably priced high fidellty
systems. Many purchased at the time of the Intro-
ductlon of the Martin Audloklt system are in
regular use to thls day, completely justifylng our
clalms for years of trouble-free service. No system
gives you wider flexibllity In the choice of units
avallable than Martin and all equipment conforms
precisely to stated speclfication. When new units

AMPLIFIER SYSTEMS e TUNERS e RECORDERS

UNITS INCLUDE:
5-stage input selector
Pre-amp tone controls
10 watt amp. (3 ohms)
10 watt amp. (15 ohms)
Mains power supply
F.M. Tuner
Trade enquiries invited

154/5 HIGH STREET, BRENTFORD
MIDDLESEX.,  /Sleworth 1161/2

those produced so far, making it easy and eco-
nomical to extend and Improve your exlsting
Martin Audloklt set-up. Anyone can assemble
Martin equipment with ease and the fore-
knowledge that when finlshed, he will be In
possassion of a true hi-fi assembly of the very best
kind whlch looks and sounds completely pro-
fesslonal In every way—and MARTIN AUDIOKITS
remain as ever, the unlts that have true add-on
abillty.

STEREO CONTROL
ASSEMBLY

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

Start by sending for leaflets at once

MARTIN ELECTRONICS LTD.

MARTIN ELECTRONICS
154 High Street, Brentford, Middlesex

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

PW6
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See our vast range of
Electronic Components
at our new
Component Centre
25 Tottenham Court Road

Battery
Eliminator.
Enables
transistor
equipment
to be opera-
ted from AC
maina. 6/9/
12v. output
selector switch and on/off switch. Case size
4 x 21 x 2in. complete with mains lead, con-
necting leads and instructions. 58/6. P. &
P. 3/8.

ARRARD DECKS

(

o O

SRP22 less cartridge. . ......... £6. 9.8
1025 Btereo/Mono with cart. ... £7.10.8
2026 Stereo/Mono with cart. ... £8. 9.6
30008 8tereo/Mono with cart. .. £9.19.6
3000D Btereo/Mono with cart. .. £10.19.8
8P25 leas cartridge . ... . .... 210,18.8
8P25 with Decca Deram cart.. .. £17. 4.8
8155 less cartridge .. ... . 212. 9.6
8155 with Decca Deram cart.. .. £18.14.6
Covers for above £2.10.0
Bases for above .. £38. 0.0
AP75 less cartridge . . 219.19.0
SL75 leas cartridge . £28.19.6
SL95 less cartridge . 238.10.6
Bases for above .. ... £4.19.8
BPECIAL OFFERI

BP25 less cart., with base . ... .. 13. 2.8

P. & P. Deck/Cover/Base 17/-.

‘British made full range 10in.
unit handles up to 10 watte.
Ceramic magnet. Freq. re-

sponse: 40-10,000 cps. Imp:
150 . Flux density: 10,0/00
4/8.

lines. 49/6. P. & P.

SOLDERING GUN
Comfortable grip with
trigger control, U
shaped 3}in. bit to mini-
mise wear. Light beam is
automatlcally directed on
to end of bit when ON/OFP

trigger is in use. 230-250 volts. 85
watt element. 49/8. P. & P. 3/6.

“ADASTRA" SOLDERING IRON.
30 watt. Employs its protective cover
28 a handle. AC 230/250v. With 4ft.
lead. 12/8. P. & P. 2/6.
VHF AIRCRAFT
CONVERTOR.
‘When placed within lin.
of & MW band radio full
coverage of VHF Alr-
craft Band 108-135Mc/s.
can be obtained. All
transistor, 9v battery
operation. Fully tunable
184in.x 7 section tele-
scople aerial. Bize 4 x 23
% 14in.79/6. P. & P.3/6.

STEREO AMPLIFIERS

ORAL STEREQ AMPLIFIER MODEL
T8-135. SOLID STATE. 18 TRANSISTORS.

gD

4ah anen someren
-

DULCI STEREQ AMPLIFIER MODEL 207

LIND-AIR OPTRONICS LTD

Visit our Brand New
Hi-Fi Demonstration Room,
Tape Bar, Scientific Show of

8 watta per channel. Integrated high fideli-
ty transistor Btereo amplifier. An attrac-
tive free standing unit with provision for

i i t cabinet. Finish

o - el
S, -
|! Y &y & 0
L MR
13-5 watts per channel. Free ling unit

with black crackle case and satin alloy
front panel. Bpecification: Frequency
range 30c/s to 20Kc/e (+3dB). Harmonic
distortion 2% at 10 watt (1Ke¢). Cross talk
45dB at 1Kc/s. Signal to noise ratio 80dB.
Inputs: Aux. 100mV, Phono 3mV, Tuner
150mV, Tapehead 4mV. Tone controis:

in
Dark Grey vinyl simulated leather grain.
Front panel satin alloy. 8pecification:
Bensitivity, Radio/Tape 100mV into
1Mohm. Phono 100mV into 1Mohm. 3
position selector on front panel. Frequency
Tesponse: 40c/s to 18Ke/s +2dB. Beparate
bass and trebie controls with boost and cut,
balance trol, Mono/8t Function

Treble 10Ke/s at +10dB. Loud

(medium frequency cut). Output im-
pedance 8 ohms. Mains operated. Size
43 x 64 x 12§in. Price £26.5.0. P. & P. 9/6.

SPECIAL PURCHASE!

DE-LUXE STEREO
HEADPHONES

With soft rubber
earpieces.Impedance

® 8-16 ohms. Frequency
response 23-18,000¢cps.

X With lead and stereo
plug.

Only 59/6. P. & P. 3/6.

NEW STEREO/MONO
HEADPHONES
SDH-7. Soft rubber
earpieces with slide
gwitch {for mono/
stereo listening and
ind. vol. controls.
Impedance 8-16 ohm
Freq. response 25—
16,000 cps. With lead
and atereo plug.
£6.6.0. P. & P. 3/6.

E.1311. PHONO PRE-
AMPLIFIER. Bize
2x1X §in. Bullt-in
{ R.I.A.A.characteri-
stica enabling low
output magnetic
pick-up cartridges
to be amplified up
to 1 volt. Input 100Kohm: Gain 28d8:
Max.output 3v: Max. input 50mV. Dis-
tortion 0-15% (at 1v level). Power supply
9-12v. 29/6. P. & P. 2/-.
E.1318. MICROPHONE PRE-AMPLIFIER.
Enables a low output microphone to be
used with an amplifier or radlo. Input imp.
100Kohms: Gain 28dB: Max. output 3v:
Max. Input 50mV: Distortion 0-15% (at
1v level): Freq. response 10Hz-50KHz.
Power supply 9-12v. 28/6. P. & P. 2/-.
E.1318. DUAL LAMP FLASHER. A switch
module for electronically alternating two
miniature bulbs, 6V, 100-200mA . Ideal for
models, toy boats and planes, displays,
warning and security devices, communica-
tion signals, etc. Flasher time } sec:
Power supply 6v DC: Current 150mA:
Lamp 6v 150mA. 25/-. P. & P. 2/-.
E.1315. ELECTRONIC ORGAN TONE
with an

switch (both channels work in parallel).
Normally £23.2.0. LIND-AIR PRICE
£19.19.0. Plus P. & P. 9/-.

8-DeC BREAD
ARD

8olderless breadboard panels, for fast re-
liable component connectiona.

fingle DeCs. One 8-DeC with Control
Panel, Jig and Accessories for solderless
connecttons to controis, etc., with booklet
“Projects on 8-DeC” glving construction
details for a variety of circuits. 29/6.
P. & P. 2/6.

4-DeC KIT. Four 8-DeCes with two Control
Panels, Jigs and Accessories and the book-
let ““Projects on 8-DeC" all contained in a
atrong attractive plastic case. ldeal for the
profescional user. 85,17.6. P. & P. 3/8.

P. & P. Decks 12/6, Cover 4/6, S 4t HI-TONE RECORDING TAPE

BRITISH MADE. TOP QUALITY 7

E&’é&&’gﬁ%‘gg” J1001 8- Long Play PVC 2o5tt. b/6 P. & P.1/2.
15} % Blin. elliptical with J1002 3° Triple Play Poly 8001t 10/6 P. & P.1/2. : To,
two 2§in. tweeters. 16 ohm J1003 5- Long Play PVC 9001t. 10/~ P.& P.1/8. ]l‘ e
lmpedx.m‘:e Power .hu.ndllng J1004 6" Double Play Poly  1200ft. 18/~ P. & P.1/8. r
T e he ] 71006 51° Long Play PVC  1200ft. 12/6 P. & P. 2/ T8 Q1T KOG Tt

Tentecd. 99/6. B. & P 71006 5{" Double Play Poly 1800t. 22/6 P.& P.2/-
e CAlvo availabie without 71007 7+ Btandard Play PVC 1200tt. 12/6 P.& P.2/6 )
tweeters. 59/6. P. & P. 7/6.) J1008 7- Long Play PVC 1800ft. 17/6 P. & P.2/8. - %

° e . B ¥, J1009 77 Double Play Poly  2400ft. 26/~ P. & Pl; 2/8. .J )

“BLTEN"LOUDSPEAKER Jiolo 7- Triple Play Poly  3600ft. 50/~ P.& P.2/6.

E.13814. POWER AMPLIFIER. When used
in conjunction with E.1311, E.1312 and
E.1313 units this amplifier moduie pro-
duces about 300mW output for speaker
connection (8-16 ohma), without necessity
for an output transformer. Input imp.
1,000 ohms: Gain 20dB: Output 300mW
Distortion 3% (at 200mW output level).
Freq. res. 50Hz-10KHz . Power supply 9v.
Current 20mA at no signal, 80mA at max.
output.28/6. P. & P. 2/-.

E.1317. MINIATURE MORSE TRANS-
MITTER. Will transmit to any adjacent
AM Recelver, also makes a usetul oscillator
for trouble shooting. Audio tone 400c/s.
Radio frequency range 400c/s to 30Mc/s.
Power supply 9v DC. Cwrrent 35mA.
25/-. P. & P. 2/]—.

E.1312. TAPE PRE-AMPLIFIER. Incor-
porating N.A.R.T.B. curve characteriatics,
this amplifies tape head signals up to 1 volt
within the trequency range of 30Hz-
18K Hz. Input imp. 100Kohm: Gain 25dB:
Max. output 2v: Max. Input 50mV: Dis-
tortion 0-159% (at 1v level): Power supply
9-12 volts. 29/8. P. & P. 2/-.

P.ISIG. MORSE CODE OSCILLATOR. A

OSCILLATOR. Used in conjuncti
organ keyboard, variable resistances and a
9 volt power supply, this module acts as
the oscillator unit for an

ised morse code oscillator (buzzer)
to be used in conjunction with an operating
key. Buitable for direct conmection to a
1oud 9

organ.
Tone Frequency: 200-1,000Hz: Output
80mW : Current 15mA. 25/-. P. & P. 2/-.

P . Tone freq. 400Hz: Power
output S80mW: Power supply 39v.:
Current 45mA. 25/-. P. & P. 2/-.

Microscopes, Binoculars,
Telescopes also Watches at
18 Tottenham Court Road

COMPACT 2-WAY INTERCOMS

For table or wall mounting. Bmart two tone
grey cases size 3} x 1} x2jin. Complete
with lead, staplea and 8v battery. 556/-.
P. & P. 36.

LIGHT DIMMER AXD SWITCH

600 watts. 250 v.
Fully suppressed
complete with
control knob and
fully as.embled,
less castnzz. Willfit
most  electrical
fittings. Uses 4
silicon rectifiers,
2 transistors and
1 thyristor. Many
otheruses. £3.15.0
P.& P. 5/-.

MODEL MAKER’S MOTOR
No. 15RN. Voltage 11-5v.
Current 400mA. Torque
12g-cm. Body size
13* long x §* dia.
8haft 5/,,~ long x
1/,¢" dia. Ideal for

& ™ small models and
toys. b5/8 each.
P. & P.1/3. 3 for 15/-. P. & P. 2/6.

NEW TRANSISTOR
CHECKER.
For measuring alpha,
beta and Ico. factors of
transistors aleo for check-
ing germanium and sili-
con diodes. Internal 9v.
battery. Wide reading
scale. Moulded case rize
7 % 4} x 33in. Ranges:
Alpha 0-7-0-99687; Beta
0-300; Ico 0-80-5,000A.
Diode test: forward and
reverse Internal resistance. Resistances:
200 ohm-~1 megohm. Complete with con-
nectors and instruction bockiet. £7.19.6.
P. & P. 8/8.
SHIRA 62D MULTI-
TESTER 20,000 0.p.v.
DC vcltage: 5-25-80-250-
500-2-4K (20,000 ohms per
volt). AC Voltage: 10-80-
100-500-1000 volta (10,000
ohms per volt), DC Cur-
rent: 6-504.4, 0-2-5mA, 0-
250mA. Resistance: 0-6K,
0-6Mg (300 ohm and 30K
at centre scale.) Capucltance: 10pt. to -001
mid, D0iuf to -1uf. Decibels: —20 to
+22dB. Bize 4} x 3} x lin. Complete with
case 77/-. P. & P. 3/8.
TTC.(1001 MULTITESTER in leather case.
. 20,000 opv. AC volts
10, B0, 250, 1,000v.
DC volts 5-25, 125,
1 800, 2500v. D.C Cur-
:{ rent 0-50pL.A, 0-250mA
Resistance 0-60K, 0-6
Megohm. Decibels ~20
to +22dB. Bize of
meter 4} x 31 x1lin.
485/ P. & P. 3/6.

CIRCUIT 10 watt Amplifier. Bize only 1x
0:4%0-2in. A true hi-fi amplifier complete
with manual giving detalls of & wide range
of applications and instructiona. Guaran-
teed & years ONLY 59/8. P. & P. 1/6.

LIND-AIROPTRONICS LTD

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W.1.

Telephone: 01-580 2255/4532/7679
Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm.
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a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing

1 OWN and 2 BUILD 3 ’ READ and
HANDLE a Eeealll and USE DRAW and
complete range of present- a modern and profes- UNDERSTAND

day ELECTRONIC PARTS | | sional CATHODE RAY | | ciRcUIT DIAGRAMS
and COMPONENTS OSC'LFSCOPE

Ri8
220

4 } CARRY oUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
s CIRCUITS AND SEE HOW THEY WORK . .. INCLUDING . .

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

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

® AMPLIFIERS ® BASIC RADIO RECEIVER ® SIMPLE COUNTER

® OSCILLATORS ® ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

® SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and @ 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.
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I
I
I
1
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PRACTICAL

WIRELESS

VOL45 No2

Issue 748

JUNE 1963

TOPIC OF THE MONTH

Standardisation

BSERVANT readers will have noticed that P.W. is

changing over from c/s to Hz. Much of industry
has already made the change and most technical
journals have followed suit, some of these decisions
having been made, as was P.W.’s, not for choice but
for conformity.

The idea was to honour the pioneer Hertz, celebrated
for his work on radio waves. Thus changing 15kc/s for
15kHz makes some kind of sense, but 50c/s to 50Hz
does not, for these are audio frequencies. Blumlein or
another audio pioneer would have been a better choice!

But this is only one small item in the move towards
Continentalisation (what an ugly word!), the abandon-
ing of a perfectly understandable and descriptive term
for one that is not. Already we are taking our medicine,
if not our beer, in millilitres, our currency is being
decimalised, temperature is given in both C and F and
we are being generally geared to the Common Market,
even if we never join that confederation.

This movement has led to outbreaks of midsummer
madness and perhaps the choicest example was in a
recent issue of a contemporary radio trade journal. In
big bold headlines it was proclaimed that a certain
maker's TV sets were now ‘‘metric ready”’. Reading on,
it was discovered that this awe-inspiring term meant
no more than that the cabinet dimensions were specified
in centimetres instead of inches! So help us, it’s true.

At least one other journal has abandoned inches per
second for tape speeds in favour of metric figures. Here
we find, for instance, that the fairly roundish 73i.p.s.
becomes 19-1cm, although the actual figure is 19-05¢cm.
Some standard! Advertisements in the same journal
show that the actual makers are still, however,
specifying in i.p.s.

We are, though, all for standardisation in practical
matters. For instance, the sooner everyone goes over
to the DIN specifications for plugs and sockets the
better. Then there will be no need for a caseful of odd
leads carrying phono, coaxial, DIN, banana and
“special” plugs and sockets. There are many fields in
which acceptance of standard interchangeable com-
ponents would be a blessing for everyone concerned.
We'd like to see more of it. W. N. STEVENS—Editor

NEWS AND COMMENT

JULY ISSUE WILL BE PUBLISHED

ON JUNE 6th
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News and Comment 96
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Transistor Output Stages
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NEWS AND COMMENT...

NEW SOLDERLESS BREADBOQARDS FROM S.D.C,

8.D.C. Products (Electronics) Limited, have ex-
tended their range of modular, solderless bread-
boarding systems to include two new DeCs
specifically designed to accommodate integrated
circuits as well as discrete components and to have
an increased contact capacity—208 contact points
per DeC—as compared to the original S-DeC.

The layout of the contacts consists of two panels
of parallel rows of electrically linked contacts
spaced 5mm. apart. This spacing enables short lead
devices to be inserted directly into the boards. The
new DeCs may be interlocked to give a stable area
of breadboard of any desired size and each DeC has
slots to accommodate two control panels.

The DeCs are formed from glass-filled nylon
enabling temperature cycling tests to be carried out
and contacts are of heavy gauge phosphor bronze
in natural finish, in either silver plated or gold over
nickel plated finish.

DeCs are supplied in two packs. The single pack
contains one DeC, one control panel {(with bushes
for reducing the diameter of drilled holes in the
panel) and a jig (for pre-forming components).
The 6-DeC pack contains six DeCs, six control
panels, sets of bushes and jigs, 50 x Tmm. plugs and
eight links for joining power rails in neighbouring
DeCs.

WHITBY TELEVISION AND VHF RADIO RELAY
STATION

The BBC has placed an order for the construction of the
building for the television and v.hf. radio relay station
which is being built to serve Whitby, Yorkshire.

This new relay station is being built near Abbey Lane,
Whitby. It will transmit BBC 1 television on channel 4, with
vertical polarisation, and v.h.f. radio on the following
frequencies: Radio 2 89-6MHz, Radio 3 91-8MHz,
Radio 4 94-0MHz.

PRESTON MOBILE RALLY

We of the Preston Amateur Radio Society are again
basing our mobile rally on Kimberley Barracks,
Deepdale Road, Preston, and this year’s rally will
be held on Sunday, 31st August, 1969.

For further details send s.a.e. to Press and Contest
Sec.: Mr. G. Wright, 56 Queensway, Bamber Bridge,
near Preston, Lancs.

96

BORDER AMATEUR RADIO SOCIETY

This new radio society has been formed to serve the
Southern Borders and North Northumberland, The
Secretary, J. Nairn, asks all who are interested to contact
him at 5 Murrayfield, Gordon, Berwickshire or the Chair-
man, G. Shankie. GM3WIG. Meetings are held in the
Cross Keys Hotel, Greenlaw.

TRISTAN CALLING

Mr. Roy Folgate whose callsign G3KDY is well
known on the bands, will now have a new callsign—
ZDIRF, for he is now resident on Tristan da Cunha,
the volcanic island in the South Atlantic where he
has taken up the post of Superintendent of Posts
and Telegraphs.

"HEMEL HEMPSTEAD RADIO-NEWSLETTER"”

This is the bi-monthly newsletter of the Pathfinder Radio
Group. They also publish and circulate from time to time
Pathfinder DXer. Since forming in 1964, the subscription
has been free, but as from April 1969, the group are charging
10s. to new members. The Heme/ Hempstead Radio-
Newsletter is circulated in 9 European countries. For
further details, s.a.e. to Alexander Lex-Arnold, c/o 13
Little Road, Hemel Hempstead, Herts.

MINI 16MHz OSCILLOSCOPE

What is thought to be the smallest portable solid state
oscilloscope of its sort with 15MHz bandwidth, has been
announced by Dynamco and is available at £355.

It consists of a 7100 display unit, with a new 1Y7 single
channel amplifier measuring only 23in. and a new 1X6
timebase module, also of a similar width.

The 1Y7 is a general purpose single channel amplifier
having a basic deflection factor of 50mV/division at full
bandwidth and a maximum deflection factor of 5mV/
division with a switched X10 a.c. coupled preamplifier,
When the 1Y7 is used for horizontal deflection, the deflec-
tion factor remains the same and the frequency response is
nominally d.c. to 4MHz—3dB.

The 1X6 timebase module is intended to provide, in a
minimal width, most of the facilities required for general
purpose applications. The calibrated sweep rates are
0-5uS/div. to 0-2 secs/div. in 19 calibrated steps of 1, 2 and
5 sequence and a fine control provides continuous un-
calibrated variation between steps and extends the range
to 0-5 secs/div.

A switched X10 magnifier gives a maximum sweep
speed of 50nS/div.
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NEWS AND (OMMENT...

NEW FOR TWO-METRE FANS
Now joining the Hallicrafter CRX101 pocket-size solid-
state aviation frequency receiver already available from
Electroniques is the companion mode! CRX102.

Hallicrafters’ CRX102 ranges from 144 to 174MHz (the
high-band), tuning to the two-metre Amateur band.

Like the CRX101, it features a superhet circuit with
three i.f. stages and five tuned circuits. It receives both a.m.
and f.m. An rf. stage boosts sensitivity and push-pull class
B amplification combines high efficiency and power with
long battery life (standard 9V battery).

Other features are: automatic gain control, telescopic
aerial, provision for external aerial and earphones.

Price of the CRX102, like the 101, is £17 9s. 6d., plus
7s. 6d. postage. From Electroniques, Edinburgh Way,
Harlow, Essex. (Harlow 26777.)

THE GOSCUT PISTOL-GRIP SHEAR

The Goscut single-handed shear, only six inches long from
tip to tip, is adjustable to cut almost all sheet materials from
paper to steel. It has three interchangeable blades. The
blade bears down through a slot in a flat surface, so that
the tool provides its own anvil or workbench. Close support
at the point of cut prevents distortion or fracture of the
material and leaves a clean-cut edge.

Adjustment of the slot width enables materials of varying
thicknesses below 3in. to be cut. Cutting speed is about
30 seconds a foot run or a little longer for the heavier
gauges of metal.

VHF MOBILE TX TRANSISTORS
Two new high-gain, n-p-n silicon planar transistors
announced by Mullard have been specially developed for
use in v.h.f. mobile transmitters. Types BLY83 and BLY84,
they are electrically equivalent to the TO-60 types BLY35
and BLY36 respectively.

Emitters in the new transistors are composed of several
interdigitated structures, each with its own current-
sharing resistor. Consequently, they are so robust electri-
cally that they can be used in circuits containing no
protection against aerial mismatch or variations in the
supply voltage.

The transistors are enclosed in capstan type encapsula-
tions that minimise lead inductance and lend themselves to
efficient r.f. circuit design. They are designed primarily for
use with a nominal supply voltage of 13-8V, and are
intended for output stages—the BLY83 in a.m. and the
BLY84 in f.m. transmitters.

12 VOLTS FROM 6
Philips new ENS5013 transistor converter unit
(suggested selling price £4 10s) enables a 12 volt
car radio, when switched to negative earth, to be
used in vehicles with a 6-volt electrical system.

The new converter unit has a power rating of
12 watts and can be inserted in the supply lead of
the radio and operated with a separate on/off
switch or. alternatively, wired to the radio switch
so that it can be switched on/off with the radio.

W. Norman Stevens, the
Editor of PRACTICAL WIRELESS
and Practical Television mag-
azines opened the proceed-
ings by welcoming readers to
Caxton Hall and introducing
lan Nicholson of the Mullard
Films and Lectures Division,
and A. T. Collins, Managing
Editor of the “Practical”
group of magazines.

lan Nicholson then intro-
duced thefilm entitled, /t's the
Tube that Makes the Colour
which described the manufacture and operation of the Mullard
Colour Screen colour tubes and also described how the pictures
arereceived. Itis beingused in the BBC Trade Test Transmissions.

After the film, Mr. Nicholson delivered a lecture entitled
“Purity, Convergence and All That”. He explained that deviation
from ideal picture reproduction occurs for one main reason—
the fact that the three guns cannot all be mounted on the axis
of the tube itself. It is because of this that geometrical errors
between the three rasters that are produced and some means of
correction must therefore be provided.

“It is with these means of correction that we are primarily
concerned tonight”, he said. “We find moreover that the prime
components required to effect these corrections are all mounted
externally around the tube itself. There is the magnetic shield,
the defiection coil assembly, radial convergence magnets, the
purity magnets and the blue horizontal or lateral shift magnets.
The adjustment of static and dynamic convergence may at first
seem rather complex but it is not nearly as difficult as it may
appear. After all, purity adjustment consists merely of setting a
couple of ring magnets for purity of colour near the screen
centre. The position of the scanning coils should then be
adjusted along the neck of the tube to give pure colours away
from the centre. Static convergence is achieved simply by
adjusting five permanent magnets on the tube neck to bring the
red, blue and green beams together to give a white crosshatch
pattern at the centre of the screen. Finally, dynamic convergence

is the manipulation of a dozen or so controls for the two line
standards in a generally established sequence in order to bring
the separate red, green and blue crosshatch line patterns
together to give single white lines at the top, bottom and sides
of the picture.”

As yet there is no standardised terminology for the controls
involved and each manufacturer has his own ideas about how
and in what sequence these operations should be tackled—
dependent usually on his own particular circuitry. Mr. Nicholson
presented a broad picture of the principles involved in colour
television receivers so as to make it easier to understand the
individual service procedures.

After his talk, Mr. Nicholson opened the meeting to questions
from the audience.

On the question of the kind of developments we can expect
to see in the future of colour TV, Mr. Nicholson said the main
developments would be in the use of integrated circuits which
would give greater reliability and improved performance. Inte-
grated circuits would be the subject of Filmshow ‘70 and Mullard
Ltd are at present working on the production of the film.

A. T. Collins, W. N. Stevens and lan Nicholson.
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able to amateur audio enthusiasts have very

limited applications. Many people who own
these will have realised their incapability of accom-
modating all the various input sources that the ama-
teur may use. One usually resorts to “hooking up”
arrangements of attenuators, transformers and other
devices to match sources to inputs.

The purpose of this mixer is to provide such
comprehensive facilities that almost anything can be
plugged into it without alteration. It is the wide range
of available inputs that make this unit such a com-
prehensive piece of equipment. If good quality com-
ponents are used the results will be no. less than
hi-fi and the price and appearance of finished unit
will compare favourably with any commercially
obtainable instrument.

n ] OST of the small audio mixers that are avail-

General Principles

Broadly speaking, audio mixers may be classified
into “active” or “passive” types. High quality devices
are usually “active”, that is, they incorporate some
form of amplification. A block diagram of an
“active” type of mixer is shown in Fig. 1, and the
mixer to be described is based on this system. The
inputs are fed to four emitter-followers which

E/F
K £ } Adding output
- i utpu
InDUts c'rCUit ’ )
o 5 E/F
13
o=ty
o 1 E/F 1 1
| S —
a3 Monitor
[
Fig. 1: Block diagram of an active mixer.
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ANDREW DICKS

. AUDIO
~MIXER

incorporate faders to control the level of each
channel. The four sound channels are mixed by an
adding circuit and the level of the composite signal is
controlled by one master fader. The composite signal
is then fed through a further stage of amplification
to compensate for losses due to the adding cir-
cuits and attenuators.

The most difficult problem in designing audio
circuits of this sort is the matching of input impe-
dances and voltages. Fortunately, the matching of
impedances is not too critical and values that are
reasonably close will do, provided the voltage
ratings match fairly well. The classes of impedances
that are met with in practice are as follows:

High (up to 2M): crystal microphones, ceramic

and crystal pick-ups.

Medium (50kQ): some magnetic and crystal
microphones, tuner units,
tape recorder outlets, mag-
netic pick-ups.

Line (50041): magnetic microphones.

Low (3—300): magnetic microphones, loud-
speakers.

R, R

Input: Rb Output Qutput

Input Ry

Output  Input RfR
h

Fig. 2: Three types of resistive attenuator—L, T and .

The easiest way of matching levels is to use
attenuators. These can be purely resistive, the
simplest of which are the L, T and 7 networks illus-
trated in Fig. 2. It is not proposed to discuss these
circuits in detail as they can be found in standard
textbooks, but suffice it to say that the L and T types
of attenuator are used in this mixer.
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Description and
Specifications

The mixer is based on the idea outlined in Fig. 1;
an additional facility has been incorporated (dotted
lines) to enable the composite signal to be monitored
using phones.’ The complete circuit of the unit is
given in Fig. 3. A few points should be made regard-
ing the input circuits—these are most prone to noise
and for this reason only good quality components
should be used for resistive attenuators. This also
applies to the switches and electrolytic capacitors.
The transistors used for the emitter follower stages
are AC128 low noise a.f. types; these were found to
be the most suitable low-priced transistors available.

The channels are mixed by a simple adding circuit
and are given further amplification by Tr5 and Tr6,
producing an output of up to 300mV at Sk7. The
treble-cut control VRS is perhaps a luxury item in-
cluded primarily so that surface-noise on old records
could be removed by cutting the upper frequencies.
It :{ill also be found useful when recording from a.m.
radio.

The input sensitivities of the mixer are tabulated
below:

Channels Inputs Sensitivity  Impedance
1,2,3,4 Microphone 0-5mV 300k
1,2,3,4 Mic. or Mag. P.U. SmV S50kQ
3,4 Crystal P.U. 100mV 50k
3,4 Radio, Tuner, etc. 200mV 100k

] Comparison of these impedances with the list of
impedances given before shows that the mixer will
accommodate a wide variety of inputs.

Plugs and Sockets

Before describing the actual construction of the
mixer, it is worth while discussing plugs and sockets.
Both professional bodies and amateurs are beginning
to acknowledge the use of the German DIN system
(Deutscher Industrie Normenausschus) for radio

77 Fig. 3: Circuit diagram of the complete mixer unit.

and electronics. The commonly used plugs are the
3-pin, S-pin, and loudspeaker 2-pin. The convention
as agreed by DIN for wiring these is shown in Fig. 4,

Round pin
@Flat pin

2-Pin DIN speaker

3-Pin and 5-pin DIN record/playback

Fig. 4: Pin connections for 2, 3 and 5-pin DIN plugs.

and these should be followed although in particular
cases it is advisable to check with the maker’s
instructions in case the pin order is non-DIN. The
diagrams show the plugs as viewed from the free end
or the sockets from the solder tags end. It should be
noted that in each case, pin 2 is connected to earth.
The 3-pin plug will fit the 5-pin socket and also the
plugs are lugged so they are irreversible. The S-pin
sockets are used on the mixer so that inputs with
3-pin or 5-pin plugs may be used.

Construction

The complete mixer is housed in a compact
wooden cabinet and to simplify construction this-
should be made first. The drilling of the various
pieces is shown in Fig. 5. The base is made of }in.
plywood and the side panels are of }in. plywood. The
side and front panels are fixed to the base with glue
and screws, the other panels being fixed by suitable
lengths of 4 x }in. wooden strips; the top is made so
that it can be screwed onto the side panels. The
photograph shows how the cabinet looks when
assembled. A sheet of Formica is glued to the top
panel, which not only improves the appearance of
the finished unit but also enables markings to be
made in pencil which can easily be erased; this is
useful for noting down volume levels etc.

In a design of this sort attention has to be paid

o0
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to screening so as to reduce noise, hum, and cross-
talk. Screens made of 18 s.w.g. aluminium cover
each of the emitter-follower stages, the details of
which are also given in Fig. 5.

Channel 1 2 3 4
T,, YR 2‘/2”—4‘— 2Yy —la 21, e 21" 27
& g | (Master fader)
== ¢VR7
1%’ R VR2 e @) S ¥¢ holes
*_”_ —& d) o vra d) VRE  (De3"
1% s3 S5 S7 S10 VR8 holes
L | , l | ( Tone)
- s
' ‘ Top panel [
. 7 | v
11/ " b d ] 5/8”
¥ (b (D O O “holes
! SK1 SK2  SK3 SK4 SK5 SK6  SK7 g
LL 147 ,.I
Front panel L

e 51/2"—; - k_1/4”
Side panels Aluminium screens
18 s.w.g.

Fig. 5: Dimensions of cabinet, side panels and screens.

Most of the hardware is mounted on the top
panel and so the switches and faders should be
mounted first (see Fig. 7). The emitter-follower
stages should be constructed next. These are most
easily made on Veroboard, four of them being re-
quired and the wiring details are given in Fig. 6. It is
perhaps a good idea to use different coloured wires
for the connections A, B, C and D. Having made
these stages, they can be secured to the top panel
using screws and insulated washers. These are posi-
tioned as outlined in Fig. 7, when the main panel
can then be wired up. Screened leads should be used
to all of the sockets and to the input on the pre-
amp. Fairly long leads should be used to connect

the sockets on the front panel to the top panel to
enable the top panel to be easily removed should this
become necessary. Once the top panel has been
wired up the screens can be fitted over the emitter-
follower circuits.

To -ve supply F” L‘

via switch ; Transistor
(c) l 330k AC128

Input from

fader (A)

— TO +ve supply
] (8)

i

—__Output to vR7
(D)

Fig. 6: Wiring of the emitter follower stages. Note the necessity
for screened input and output leads.

The 5-pin sockets on the front panel are wired
so that a 5-pin stereo source may be used and also
to allow 3-pin plugs to be used. To do this, on each
socket the tags 3 and 4 are connected together; tags
2 should be connected to the outer braid of the leads
connecting to the top panel, and it is also advisable
to connect the number 2 tags on each socket together
and to take the positive battery supply to these tags.
The output socket Sk7 is mounted on the rear of the
cabinet.

The remainder of the circuit which consists of
the pre-amplifier and the monitoring amplifier is
assembled on a single piece of Veroboard which is
then mounted on the base of the cabinet. The details
of this board are given in Fig. 7 and the construc-
tion should present no problems.

The potentiometer VR9 can be mounted in a
suitable position on the base of the cabinet; it is
of the pre-set type and will vary the output to the
phones. The output provided by this two-stage am-
plifier should be ample for most purposes.

When the amplifier has been made it can be
screwed to the base of the cabinet and any remaining
wiring completed.

Finally, the cabinet can be finished—the top

Channel 4 2 1
v
To-ve
battery
lead
7 \\
Output to To ‘p’ SK6 SK5  Sk4 SK3 SK2 SK1
pre-amp on pre-amp
Fig. 7: Wiring of the main panel.
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Input
from

CS5and

VR8

v components list

Resistors:
R1 68k R17 68kQ
R2  330kQ R18 47kQ
R3  390kQ R19 330kQ
R4 10kQ R20 390kQ
R6  27kQ R21 10kQ
R6  68kQ R22 27kQ
R7  330kQ R23 10kQ
R8 390k R24 10kQ
R9 10kQ R25 1kQ
R10 27kQ R26 6-8kQ
R11 68kQ R27 390kQ
R12 47kQ R28 220kQ
R13 330kQ R29 1kQ
R14 390kQ R30 220kQ
R15 10k R31 6-8kQ
R16 27kQ R32 1k
All § or IW, 10%

Capacitors:
Cc1
€2 L 24F, 15V elettrolytic
c4
C5  16uF, 15V electrolytic

Potentiometers:

VR8 25kQ log.

VR9 100k lin.
Transistors:

TR1-4 AC128

TR5, TR6 0C44

TR7 oCc7

TR8 0Cs81

Miscelianeous

C6  0-047uF disc ceramic, 20V o
C7  100uF, 15V electrolytic

C8 500uF, 15V electrolytic

C9  100uF, 15V electrolytic

C10 8uF, 15V electrolytic

C11  100uF, 15V electrolytic

C12 8uF, 15V electrolytic

300k log., with switch -
10k lin., with switch

VR1, VR2, VR4, VR6
VR3, VRS, VR7

Seven 5-pin DIN sockets; four s.ps.t. toggle
switches; Veroboard; 18s.w.g. aluminium; PP7
battery or equiv.; clips for battery; screened wire;
plywood; Formica for cabinet; knobs etc.

|, To -ve battery iead ‘p’

details being provided in Fig.
9. This should preferably be

- To phones
ﬁ socket SK8

VR9

mounted in a separate case
to prevent any mains hum
being picked up by the cir-
cuits.

Fig. 8: Layout of the amplifier panel.

panel being fastened and the back panel screwed
in place.

A 9V power supply is required and a PP7 power-
pack will fit into the cabinet. Alternatively a simple
power-supply can be made to run off the mains,

300

Onloff
switch

(.

— N

E

4x OA81

o9V

QQ00Q0Q00

(000000000

+ | 2000uF

Fig. 9: A suitable power supply.

—eTO+Vve battery lead

’

Testing

To test each of the chan-
nels a number of suitable
sources are required. Plug a
pair of head-phones into the
phones socket and switch the
mixer on by turning the mas-
ter fader VR7 clockwise. Plug
a microphone into socket
Sk1, Sk2, Sk3 or Sk5 and
turn on the appropriate chan-
nel. For high impedance microphones (crystal) the
appropriate toggle switch (S3, S5, S7 or $10) should
be off and conversely on for lower impedances,
the actual sensitivities having been previously given
in the table. Adjust the faders to full volume then
adjust the pre-set control VR9 so that a reasonable
listening level is obtained without undue distortion.
The attenuators VR4 and VR6 should be off when
using microphones, ’

To use crystal pick-up, radio, tuner etc. channels
3 and 4 are used: plug a suitable source into Sk4
or Sk6 and turn on the attenuators VR4 and VR35;
these can be adjusted to give a suitable volume level
with the faders turned fully clockwise.

Obviously the number of possible combinations of
devices that can be used with this instrument is
quite large and it would be pointless enumerating
them all; the specifications given before will give
the user a good idea of the range of applications for
which this could be used.
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IN THE PREVIOUS ARTICLES DETAILS
WERE GIVEN ON THE CONSTRUCTION
OF THE PREAMPLIFIER AND THE METAL-
WORK FOR THE COMPLETE UNIT.

THIS FINAL PART WILL DESCRIBE THE
BUILDING OF THE MAIN AMPLIFIERS
AND POWER SUPPLY AND A DESCRIP-
TION OF THE CABINET USED FOR THE
PROTOTYPE.

two main amplifiers are needed. As mentioned

in the previous articles a wide range of ready
built amplifiers are available at very small cost, in
fact the cost of ready built units is so low that some
readers may be suspicious of the claims made for
them, but the author has tried several and found
them excellent. For the reader who only requires a
Hi-Fi amplifier and finds construction laborious
ready built modules may be used. However, many
constructors, like the author, prefer to build projects
completely.

After considering several designs the one chosen
finally was based on the Peak Sound P.A. 12-15
module, available either as a kit or as a ready built
unit; this gives very high quality at a cost below buy-
ing the individual components. However a complete
parts list and building details are given for anybody
wishing to start from scratch.

The performance of the P.A. 12-15 easily exceeds
the new European DIN standard for Hi-Fi ampli-
fiers; specially selected high gain output transistors
are used in closely matched pairs which, together
with the high degree of negative feedback (43dB),
contribute to the excellent performance figures
which were given in some detail in the first part.
In addition to having very good characteristics the
module is easily built into a neat and compact unit.

! S the P.W. Double-12 is a stereo unit obviously

The circuit

The theoretical circuit of one channel of the
main amplifier is shown in Fig. 1. The circuit is a
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DOUBLE-12
HI-F|
AMPLIFIER

HAL MOORSHEAD

fairly common configuration for Hi-Fi amplifiers
and the method of working has been described
before in PRrRAcTICAL WIRELESS but for those un-
familiar with the basic operation a brief description
will be given.

The signal from the preamplifier is fed to Trl
(2N4289) which is arranged as a common emitter
amplifier, the output is d.c. coupled to Tr2 which
further amplifies the signal (again arranged as a
common emitter amplifier) to drive the comple-
mentary pair of driver transistors Tr3 and Tr4. CS,
which is connected from the collector to the base of
Tr2, applies a.c. negative feedback and allows the
top frequencies (above 50kc/s) to fall away. R10,
TH1 and VR2 provide the correct base biasing for
the complementary pair. The thermistor (THI)
alters the biasing to compensate for temperature
changes.

The complementary pair act as phase splitters,
each driving one of the power transistors TrS and
Tr6 with half the signal, the two outputs appear to-
gether at the junction of R15 and the collector of

The chassis holding the power amplifiers on the side with the
power supply and output capacitors in the centre.
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Tr6, This combined signal is | LR ! a2y
applied via C7, a 1,000uF capacitor /o 008 GO
to the loudspeaker. 1

AAAAA
VWV

Tr6

Since the entire amplifier is
AD149

directly coupled d.c. feedback is 22k0
applied to stabilise the circuit from
the output to the base of Trl via
R2 and R11. Negative feedback
is applied through C6 enhancing
the performance and making the
output more linear than it would R14
be otherwise. % 270 1000pF

Tr4
2N3704

AAAAA

q R6

Construction 265G | 22k 03B

Like the preamplifier and tone zgf,p
control panels, the main amplifiers "
are built on a matrix board, 5 X L
- 34in., the interconnections being
made using Cir-Kit self adhesive .
copper strip. First lay the strip
following the layout in Fig. 2
observing the rules given in the 3
first article. Insert the components — ) 4 & !
and carefully solder. The output % I’ R11 1-8kQ ov

%

LS
150

Tr2
2N4286

P
W
AAAA
VWWA

\
.=

YWV

transistors are mounted on a heat- 7
sink which covers the entire matrix (€9 e
board. It is necessary to insulate ——
the bodies of these transistors .
(these are connected to the collec- Fig. 1: The circuit of the power amplifier.
tor) from the heatsink using mica
washers, first having spread both
sides with a little silicon grease (provided in the kit)
to_ensure good heat conductivity.

The connections to the output transistors are taken Fig. 2: The component layout of the power supply board. Like
by means of wires to the matrixed board; this is the preamp. panels they are mounted on matrix board and use

shown clearly in the photograph. Cir-Kit for interconnection.
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The power supply

The power supply shown in Fig. 3 is very simple
and any mains transformer with a secondary of 33
volts at 2 amp. could be used. The bridge rectifier
is composed of a single unit which is wired directly
on to tags of the transformer. The mounting of the
transformer, bridge rectifier and smoothing capaci-
tor are clearly shown in the photographs of the
unit; their layout is uncritical and self explanatory.

The 20V supply to the preamplifier section is taken
from the output of the power supply (45V), the volt-
age being dropped by inserting a 5-6k{} resistor in the
supply line.
SO —

AC

mains swit
—
[ i S O
F1
Fig. 3: The circuit of the power supply.
Interconnection

The outputs from the preamplifiers are wired
directly to the power amplifier boards. The output
from the amplifiers are taken to C7, the 1,000uF
output capacitor and the other side of this is fed
firstly back to the board providing negative feedback
and secondly to the Iloudspeaker output socket
through a fuse. It is important that a 1 amp. fuse is
fitted into the loudspeaker circuit as shorting the
output will damage the cutput transistors. The reader
should refer to the metalwork (in the last issue) for
the location of the fuse holders and the loudspeaker
output sockets.

Setting up the power amplifiers

It will be noted that there are two preset poten-
tiometers in the main amplifier circuits and it is
important that these are correctly set. Before switch-
ing on set VR1 to the mid-position and VR2 to mini-
mum resistance. Switch on and measure the voltage
applied (this should be between 38 and 50V) to the
amplifiers. Set VR1 so that the voltage between
chassis and the amplifier side of C7 (1,000uF) is

% components list

(POWER SUPPLY, MISCELLANEOUS AND
EXTRA CIRCUITS)
Power Supply: Mains transformer, 250V primary
33V secondary, 2 amp; Silicon bridge rectifier (four
BY100 rectifiers may be used if difficult to obtain);
1,000uF smoothing capacitor, 50V working; 1 amp.
fuse holder.
Filter Networks: Top cut: 1kQ, 15kQ (both %
watt, 10%); 6,800pF; 2,200pF; double pole slider
switch. Rumble filter: 0-47uF (or 1uF—see text);
double pole slider switch.

Miscellaneous: Two 1 amp. fuses with fuse
holders (for loudspeaker circuit), mains cable, wire
etc.

half the applied voltage plus half a volt. Thus, if
the applied voltage is 42V VRI1 should be set to
read 21-5V. VR2 should be set to provide an emitter
current in Tr5 of 50mA in quiescent conditions, that
is with no signal applied.

Additional features

MONO/STEREO SWITCH. Previously it was
mentioned that a mono/stereo switch should not be
necessary, but if one is required it is only necessary
to fit a small slider switch to couple together the
outputs from the preamplifier panels. There is plenty
of room to fit the switch on to the front panel.

SCRATCH FILTER. Some constructors may want
a scratch filter, especially when old records are
played. The circuit shown in Fig. 4 provides a cut-
off at 9kc/s at the rate of 8dB per octave and is
switched in and out by means of a double pole
slider switch (one section being used for each
channel) which again may be fitted to the front panel.

RUMBLE FILTER. Although a cut-off at the
lower frequencies is incorporated in the design, it
is possible to fit a rumble filter giving a sharp
cut-off at the lower frequencies. All that is necessary
is to incorporate a slider switch which switches out
C6 in the tone control panel and substitutes a 0-47uF
capacitor in its place. This will begin to cut at
50c/s and cuts sharply below 30c/s. If a lower cut-off
frequency is required a luF paper or polystyrene
capacitor should be used, this will cut sharply below
about 20c¢/s.

6:8k0
AW l—q—-——o
47k0 {]
47k0)
== B
10uF BC169
Rumble
filter
15k0 lom
10uF T47uF
) s
4 - - §
KN 15k0 Out
i——i 1 .>----—<)| 'Sctralch
fiter
6800pF s | n
2200pF

Fig.4: Additional circuitry for the scratch and rumble filters

CORRIGENDA

In partone componentslist, the value of R4in the preamp-
lifier was given as 82kQ: this should read 68k} as in
the circuit diagram. Also all resistors in the preamp. and
tone control circuits are 3 watt, 10% miniature types.
Alternatives to the BC169C were given and among these
was the BC154; this is not suitable

In the second part the wiring of the input plugs was
shown incorrectly. Numbering the pins 1-5 clockwise, on
both the magnetic and ceramic inputs pins 1 and 2 should
be joined together and pins 4 and 5 joined. In Part 2, Fig. 2,
the spacing of the back panel from the bottom of the front
panel is shown as %in. This should read 1 in.
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% components list

(MAIN AMPLIFIERS)
Resistors:
R1  22kQ R10 120Q
R2 27kQ R11  1-8kQ
R3 33Q R12  100Q
R4 1kQ R13 100Q
R5 1kQ R14 27Q
R6 2:2kQ R15 1Q 1 watt
R7 3:9kQ R16 1Q1 watt
R8 1kQ VR1 25kQ preset skeleton pot
R9 5-6kQ VR2 1k preset skeleton pot

All resistors except R15 and R16 % watt miniature,
10% tolerance.

Capacitors:
C1  25uF 25V C5 470pF
C2 250uF25V C6 1,080pF
C3 250uF50V C7 1,000uF 50V
C4 50uF 25V

Semiconductors:
Tr1  2N4289 Trd 2N3704

Tr2 2N4286 Tr5and Tr6 AD148
Tr3 2N3703 (All available from Peak Sound)

Miscellaneous:
Matrix board 5 x 3%in., Cir-Kit strip, TH1 (Thermi-

One of the power amplifiers with the heatsink raised. stor)hSiemens K151; Heatsink (Peak Sound), mica
washers.

The cabinet

The cabinet for the Double-12 is extremely simple

Fig. 5: A suggested design for the cabinet made from plywood. and can be made in an hour or two. The heat out-

put from the unit, even at full output, is so small

P that ventilation holes are unecessary. It is suggested

T ey that good quality plywood is used and if desired

g e s Mahogany or Gaboon-faced ply could be used.

o~ '93'8_ The arrangement of the chassis enables it to

- T be slipped into the cabinet, slightly recessing

e L the front panel and allowing it to be

: }_,"' "%~ screwed in. Details are shown in Fig. 5.
Conclusion

b The P.W. Double-12, when

T o completed, should be an

| T P excellent amplifier capable

I '|I LLONSBY o of faithfully reproducing the

\ A input. If used with good

I'” : o speakers, many of which are

=l now available at reasonable

k e # prices, the builder will have

=i an excellent Hi-Fi set-up at

38 thickness a very low cost. Any queries

: will be answered by the
author if accompanied by a
current query coupon and
a stamped, self addressed

envelope. ‘ |

- ‘Q\\ Due to pressure on space the
Outer members prot P second part of the PULSE CIR-
38 at front gndpr;?ﬂl;ude L Al / 45° bevelled edges on the CUITS series has been held over
4 { * __—inside of outer members till next month.
s
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P.W. GUIDE TO

|

PART 6

N Part 5 last month basic transistor operation was
Ioutlined and the simple alloy-junction transistor
described. This month we shall look at the more
refined types of transistor giving improved performance.

Mesa Transistors

Drift transistors differ from alloy transistors in that
the impurity concentration varies across the base region.
This is achieved by diffusing the base region on to the
main collector region and thus obtaining a greater con-
centration of impurity at the emitter, which is sub-
sequently alloyed to the base region. The base thickness
is carefully controlled and the varying concentration has
the effect of a drift field which reduces the transit time of
electrons or holes in the base region. The frequency
response is considerably increased and operation up to

1,000Mc/s has been achieved.

T U

o]
[-] e (e}
e g b
% c )
[e]

Base Emitter

Alloy
pellets

N-type

P-type

Metal
header

L b 3

\Collector (a) TO18 (b) TO5
Fig. 1: Mesa transistor con- "Fig. 2: Typical low-power
struction. transistor encapsulations.

Figure 1 shows a drift transistor construction which
derives its name from its shape. This resembles a flat-
topped mountain or mesa. In this construction a slice of
p-type material is heated and placed in an atmosphere of
n-type impurity such as aluminium until the aluminium
has diffused into the slice to form an n-type base region.
The base connection is made by alloying an n-type pellet
whilst the emitter junction and connection is made by
alloying a p-type pellet. The resulting p-n-p transistor is
then bonded to a metal header which often forms part
of the encapsulation to give good heat dissipation. The
whole unit is hermetically sealed in a metal encapsul-
ation of the familiar TO-5 or TO-18 style shown in Fig.
2 or for power transistors the TO-3 or TO-66 encap-
sulations shown in Fig. 3. Other encapsulations are used
but these are almost regarded as the standard casings
except for special purpose applications.

Mesa construction is used for both germanium and
silicon transistors but as the diffusion of p-type impur-
ities into n-type germanium is long and impractical
germanium n-p-n transistors are not formed by diffusion
techniques. Both p- and n-type diffusions are possible
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with silicon and hence silicon transistors of either type
are available. Also the double-diffused mesa construc-
tion shown in Fig. 4 is used extensively in order to
control the emitter junction thickness and impurity level.
And as the reverse leakage current is considerably lower
and the maximum operating temperature considerably
higher for silicon transistors they are rapidly superseding
germanium transistors as general purpose devices.

Diffused emitter
e
P N
ﬁ typ type
= I I 1
u I

Emitter
-

5
Base Collector
(b) TO66 case

ne

%‘

AP

s

-

.
s

Base Collector
(a) TO3 case

Fig. 4: Double diffused
silicon n-p-n transistor.

Fig. 3: Power transistor
encapsulations.

For power transistors the drift transistor construction
brings difficulties due to secondary breakdown. This
phenomenon is due to currents which flow in the tran-
sistor during switch-off. The current on rapid switch-off
is localised at the circumference of the junction and in
power devices the high currents cause the junction to
break down. This effect is minimised if a drift field is not
used and hence a homogeneous, rather than drift, epit-
axial or surface layer is diffused. These homotaxial
transistors using the mesa construction are used for
power devices.

With the popularity of silicon mesa transistors a fur-
ther step in construction was to produce transistors by
diffusion techniques alone—using the production of
silicon dioxide, which resists diffusion and is also a
good insulator, to form the basis of a photographic and
etching method of construction. This resulted in the
planar epitaxial form of construction.

Planar Transistors

Planar transistors are formed by the epitaxial planar
construction shown in Fig. 5. The name derives from
planar, meaning in planes; and epitaxial, for surface.
The technique starts with n-type material which forms
the collector region. A silicon dioxide layer is then
formed by passingsuperheated steam over the slice which
ultimately will produce several hundred transistors. The
silicon dioxide is selectively etched away and the base
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SOLDER ON

CN 15 Watts. ldeal for miniature and micro
miniature soldering. 18 interchangeable spare
bits available from .040"° (1mm) up to 3/16"
For 240, 220, 110, 50 or 24 volts.

from

32'6

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

Antex soldering irons are stocked by quality electrical
dealers, or order direct from Antex by sending Cash. A free
colour catalogue will be supplied on request.

(hrke)

Mayflower House, Plymouth,
Ptymouth 67377/8.

PRECISION MINIATURE
SOLDERING IRONS

Devon
Telex 45296.

Antex,
Tetephone :

Giro No.258 1000

for £70nsirtary guy

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

31/-

Complete precision
soldering kit

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

@ Model CN 15 watts

miniature iron, fitted
5" bit.

@ Interchangeable spare
bits. £ 4"

@ Reel of resin-cored
solder

Felt cleaning pad
Stand for soldering iron
Space for stowage of
lead and plug

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

From Electrical and Radio

sandcon L 9 / 6

1o Antex.

G 18 watts. Ideal for mininture work on
production lines. Interchingeable spare
bits, 3/327, 1/8%, 3/16", amd 1/4”. For 240,
220 or 110 volts. 32/6.

E 20 watts. Fitted with 144° bit.

Interchangeabis spare bits 3/32°.1/8*,
3/18". For 240, 220, 110 o7 24 voits.from 35¢/-

ES 26 watts. Fitted with 1/8” bit.
Interchangeabtie bits 3/32", 3/16* and 1/4~.
ideal for high speed proguction lines.

For 240, 220, 110, 24 or ¥2 volts.from 35/.

F 40 watts. Fitted 5/187 nit.

interchangeable bits 1/4~, 3/16”, 1/8". 3/32"

Very high temperature izon. Available

for 240, 220, 110, 24 or 20 volts.from 42/6
Spare bits and elomants for all modals

and voltages immediatefy available trom stock.

Please $¢nd me the Antex colour catalogue
Please send me the following irons

Quantity Model Bit Size

Volts

To: Antex, Mayflower House, Plymouth, Devon =
[ ]

| enclose cheque/P.O./cash value ...........occociiiiiiiiiiiiiiinnn =
NS e e, o b "8 . I W W =
AD|DRESS 52 st s b bt ke e b o b 1 509 pF = Wwewr ot s 6§ n :
P.W. .. ... .. Telephone: ......cc..ccciiiiinn. =
INESEERNNEN HOEEEN
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Fully guaranteed PERSONAL CALLERS WELCOME ALL valves
Individually packed | Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
MANY OTHERS IN §TOCK include Cathode Ray Tubes and Specis] Valves. UK. Orders

up 0 10/, 1/-; 10/- to 81, 8/-; over £1, 2/- per £1; over £3 post free. C.0.D. 4/- extra brand
A2134 8/- | ECF82 6/6 | ET68 18/6 | RG1-240A | UU5S 7/~ | X66  7/6 | 184 5/- | 5A174G b/- [ 6ACT  8/- | 6CW4 13/- | 12AT6 4/8 | 77 8/6
ARS8 5/~ | ECH35 11/- | KT67 45/- - | UY21 10/6 | X76M 7/ | 185 4/6 | 5B261M40/- | 6AGS  2/6 | 6D6  8/- | 12AT7 4/- | 78 /-
ARP3 8/~ | ECH42 10/- | KT71 7/6 | 8P61 8/3 | UY4l 7/- | X118 8/- | 1IT4 8/ | 5B252MB6/- | 6AG7 6/- | 6E5 8/ | 12AT7WA | 80 5/6
ARP12 3/6 | ECH81 5/9 | KT76 7/- | 8TV280/40 | UYS85 B5/8 | X145 8/- | 2A8 5/ | 5B254M40/- | 6AH6 11/6 | 6EAS  9/- 81 9/-
T 3 | B R T vy | TG, | Y 4 sbn e e, el b el e 418 ol
AZ31 9/8 | ECL82 8/ 163 6/ 90/- | VL8631 85/- | Z800U 28/- csmwc.s SR4GY 9/- | 6AK8 18/6 [ 6F5GT 8/- | 12AX7 6/ | 8542 7/6
BD78 40/- | ECL83 10/9 | MH4 5/ | BU2L50A VP33 3/8 | Z8OLU 25/- 27/6 | T4 7/~ | 6AK7 6/- | 6F6G 4/ | 12aX7WA 25
BL6S 10/- | BCL86 8/6 | MH41 8/- - | VP133 9/ | Z90OT 18/- | 3B7 &/~ | 5U4G 4/8 | 6AKS 6/- | 6¥7  6]- 10/- [ 307A  5/6
B b 2w,y | MR g | Toowg, | TR, | et sme o\ fd D8 o b eme 8| G s
BT - | EF37A 8- - - | v 1G5GT /- - | sx40 6ALSW 7/- | 6F1 - — | 3574 -
BT83 35/~ | EF39 s;— N34  8/-|{TP22 §j- - | 1D8GT @/- | 3E29 50/- | 5¥3GT 5/8 | 6AMB 9/6 | 6F13 B/ | 12BE6 5/0 | 368A8 30/
ovi02 8/- [gFea0 9o | N78 15/-| TP25 5/~ | VR150/30 1G6GT 6/- | 3Q4  8/- | 5YaWGB 6AM6 8/-| 6F17  5/- | 12BH7 8/6 | 393A 27/8
CV103 4/- [ ER41  9/9 | OA2 /- | TT11  8/- 8/- | 1IL4  2/6 | 3Q5GT 6/- 15/- | 6AN5 20/ | 6F32 8/ [ 12C8  8/- | 44§ 8/
315 EF42 13/8 | OB2 /- | TT15  55/- 39 7/~ | 1LA6  6/- | 384 5/9 | 5YSWGTB | 6ANS 10/ | 6F33 20/- | 12E1 17/- | 7084 80/-
(matched EF50 4/6 | O3B /- | TTRSL 45/~ | W118 8/- | 1LC6  7/- svi 8/6 — | 6AQ5  5/6 | 6G6G  2/6 | 12H6  3/- | T05A 20/
pum) /- | EF80 4/6 | OC3  8/- | TZOS02 4/- | W119 9/- | 1LH4 4/- 4/- | 5246 7/8 | 6AQ5W 9/ | 6H6GT 1/9 | 12J7GT 6/6 | 715B  b0/-
5 o | EESS 6/ g&sA ”— TZ20 18/~ | X65 5/~ | IR 6/- 6A173(} 5/~ | 6AB7 4/- | 6A86  6/- ug’aA lg;— 135;;? 78 71;4 83;-
<5‘"8° s | EFss /3 £ (R = |64 =
76 S| P4l Y- 635 71~ | 12Q7GT 6/- | 807 9/-
ol U \Eem - | BAL TG TRANSISTORS, ZENER DIODES etc. |, 7- | Ul 51 e
D77 8- [gpgy gy¢ [ PC86 10/8| OA5 8/~ | OC28 1%/6 | OCL72 7/6 | ADL49 16/- | CRS1/10 5/ | JE11A 12/6 | 678 /6 | 128G7 4/8 | 813 7B/
DA100 26 | ppos g | PCS7  9/- | OA7  4/- | OC20 15/- | OC200 7/8 | AEY1l 15/- | CR81/209/6 | JK19A 28/6 | 6J6W /- | 128H7 8/~ | 816 88/
DAF90 7/6 /6 | ECO00  9/8 | OA10 8/ | 0C35 10/ [ OC201 10/~ | AEYl2 12[6 CR81/3010/- | JE20A 17/6 G 5/-| 12877 4/ | 829B 50/-
DD4l  4/- g{;%g?‘ 7/ /6| 0A47 2/8 | OC36 12/8 | OC202 12/6 | AF114 6/8 | CR81/35 JK21A 18/8 | 6)7M 8/ | 128K7 5/6 | 8324  45/-
DET20 g/- | BFLS 7/; POCS9 9/8 | OA70 2/~ | OCS8 B/ | OC203 10/6 | AF116 6/- 11/6 | JE100B15/- | 6K6GT 8/- | 128L7GT7/- | 843 5/-
DET25 10/~ & 15/ PCC18010/9 | OAT1 8/~ | 0C41 6/~ | OC204 17/8 | AF116 6/6 | CRS1/40 MAT100 7/9 | 8E7 /- | 128N7GT | 866A 1B/~
DFol g8/ | BL3 3/; PCF80 8/8| OA73 2/6 | 0C42 b5/~ | 0C206 17/8 | AF117 5/ MAT101 8/6 | SK7G_ 8/- 6/8 | 884  10/-
DFg2  g2/6 | EL32 Ia PCF82 6/8 | 0A74 8/- | ocad 4/- | IN:1 a;e AF118 10/— | CRB3/058/- | MpPF10211/- | 6K7GT 4/8 | 128R7 5/~ | 954 4/8
Drge 7/6 | EL34 10/8 | pCras 93 | 0A79 /6 | OC45  8/6 | INGIB 5/ | AF124 7/6 | CRE3/20 MPFL03 0jg | 6K8G 4/ [ 13D1  a/- | 955 2/6
DKoz 9/- | EM38 B/~ | pCwes 9/3 | OABL /- | OC70 &/~ | IN25 18/ | AFI25 6/6 10/- | MPF10410/- | 6K8GT 7/8 ( 13D5  5/8 | 956 2/
DE96  8/- gg? 93’5 PCF801 9/- | 0A80 &/~ | OC71 8/- | IN43 4/~ | AF126 6/~ | CR83/30 MPF10510/6 | 6K35G 16/- | 1487 15/~ | 957 5/-
DL63  8/- | FTas 10/8 | porso2 9/ | 0A200 2/8 | OC72 6/ | IN70  4)- | AF127 6)- 11/6 | Ragsosar | SLOG  6/- | 19AQs "5/o [958  4/-
Doz 4/- | EL32 11/~ | PCF80512/8 | 0A202 8/6 | OCT3 8/~ | 3N456A 7/- | AF139 10/- | CRe525/095 12/6 | SLEWGB_ | 19E2  12/8 | 991 8/-
DLo3 4)- | SL80 B PCF80814/6 | 0A210 7/8 | 0CT5  6/- | 2NO85 78 | AF178 1gfe B ppgod 19/~ | 1963 40/ | 1622 17)-
DLos efe | BL8L 4/9 PCF80814/6 | 0A211 9/6 | OC76  §/- | 2N10%0 7/8 | AFY19 22/8 | CR83/40 38 | 6L7G 4/-|19G8 20/~ | 1625 8/~
DLos 8/- | EL84 419 | pCre1 9/ | 0AZ20011/- | OCSL 5/~ | 2N1091 9/6 | ASY28 6/8 6L34 8/- | 19H4 70/- | 1629  4/6
DLs10 18- | EL88 8/~ pCLe2 9/- | 0AZ20110/- | OCSID 8/- | 2N1306 7/6 | ASY28 6/8 | cs4B 25/- | X8101 185/~ | gN7G /9 | 20A1 5/~ | 2061 5~
DYss /- | BL9S  5/8 | PCL83 10/8 | 0AZ202to | OCSIDMSB/- | 2N1307 7/6 | ASZ21 19/6 | GETI08 4/6 | ZR11 5/- | 6P25 13/- | 20P4  20/6 | 2720  25/-
DYs7 e¢y¢ | EL380 28/~ | PCL84 '8/8 [ 0AZ206 8/8 | 0C82 /- 303 10/- | ASZ23 80/- | GET115 9/- | Z Range 687 /- | 26L6GT ?/8 | 4043C 85/
ESOF 18)- | BM3l  6/-| PCL85S 8/6 | 0AZ207 9/6 | OCS2DM3/- 12 4/~ | BCl07 6/- | GET116 8/6 | Zenerdiodes | 68A7  7/- | 25624G 9/8 | 4313C 20/-
Eescc 8/ | EM80 7/~ | PCL86 8/6 | 0AZ208 0ocs3 b/~ | AC126 6/8 | BCY3l 8/6 | GET872 8/- 3/8 ea. e 6/6 | 2625 88 [ 5676  10/-
B900C 8/ | EM81  8/-| PFL200 OAZ213 6/6 | OC83B 8/- | AC127 7/6 | BFY51 5/- | GET880 9/~ | Z2A range 25Z6GT 8/~ | 5678  10/-
Eo1H 9/ | EM84 7/- 13/- | 0aZ o [ OC84  &/- | AC128 6/8 | BFYS2 §/- | GEXG4 2/6 78 ea. esch 6/-{28D7 8/ | 5696 /-
E920C 5/ | EMS7 11/- | PL38 10/8 | 0AZ22510/- | 0C122 10/- | AC176 7/6 | B8Y27 6/6 | GJéM 4/6 | Z3B Range 68(}7 8/- | 30C15 15/- | 5704 9/
E1800C 7/ | EN92 5/~ | PL81 10/9 | 0Cl6 15/- | OCI39 7/6 | ACY17 8/6 | BSY28 B/- | GT43 B/- 5/-ea. | 6877  5/-|30C17 18/ | 5726 /-
E1s20C 18)- | B8U74 80/~ | PL82 8/~ [ 0C22 10/- [ O0C140 9/8 | ACY18 5/6 | BSY51 7/6 [ GT106 10/- | ZLrange 6SF7GT 8/6 | 30C18 15/- | 5933  22/6
El1143  2/6 EY51  7/6 | PL83  6/9 | 0C23 12/8 | OC169 G&/- | ACYID 6/6 | BYZI3 8/- | HG5001 8/- 8/-ea. | 68J7Y 6/6 [ 30F5 18/~ | 6057 10/-
6 - EY86 8/6 | pigs 6/6 [ OC25 /8 | OC170 §5/- | ACY28 4/6 | BYZ15 20/~ | JK10A 15/ | Z8 range 68K7 7/- | 30FL1 12/6 | 6060  5/6
gﬂaceoe/- EY88 8/6 | PL500 13/6 | oC26 6/~ | OC171 6/- | AD140 18/- | BYZ16 16/- | TK10B 15/- 78 ea. esmc'r 6/6 | 30FL1219/- | 6064  7/-
Eacol gj- | EYol 2/8|PX4 14/ T 8/~ | 30FL1S 8/3 | 6065  8/-
35 ojs | BZ40  7/6 | PX25 12/6 U12114 7/-| DC MOVING COIL METERS 6AS7G 14/- ssq7GT /6 | 30FL1415/6 | 6080 27/8
L 9/ |Ez41 s8je|PYss 918 UM 12'0 200pA 2” round panel sealed 22/6 sﬁthﬁe ID 2/- | 80L15 g/g 6146 §§I-
EBcss 8- | B200 BT\ EVR g |use 1gia| 1mA 27 round panel sealed 216 | AX3 ar 332& of° | SoE1z 1073 | sos0- oo
EBOA1 9/~ | gwioo PYs2 b5/0|U27 8- |.5mA 2” round clip fix panel or D'°l 20/~ | gB7  §/6 | 6véM 8/ | 30P19 14/- | 9001  8)-
BBFE0 770 O |EYE U0 Uay e[ o-tomA 2T round panel e | o880 'oe | Sxaa 4| oLl e | ez e
FW4/800 PYss - ~ | 0-30mA 2}" round panel 17/6 3 — | 30 -
EBF83 8/6 PY800 9/ | Uls1 14/~ ” 6BAS 4/8 | 6X5GT 5/6 | 30PL1415/- | 9004  2/6
EBF8® 6/- | g/371K PY801 9/-| U404 6/-| SOmA 2" pauere panel 25/- | 6BA7 12/6 | 6Y6G 8/ | 33A/101K = | 9006  2/6
EC53 8- 7/6 | QQVO03-10 | Usol 19/8 | TSmA 24" plug-In 14/- | 6BES  5/3 | 8-30L2 14/- 9/~ | C.R. Tubes
EC70  4/- | g1/870K /- | U. 06/~ | 100mA Wprol.. .. 17/6 | 6BJ6 8/6 | 624 5/- 35L6GT 8/~ | E4504/B/16
%30 al: 20/~ | QQVO6-40 | UAF42 10/6 [ 100mA 14" round panel .. .. .. 17/6 | 6BY7T - | 7B7 7[- | 35W4 B/~ 0/-
Bocis 12 Gio0rte | qquosioa | Upred ara| 10mA 2 coundpanel .. .. .. e | GBLIGRE, | TG0 148 gggga'rlgl; VCRor 2816
ECoss 15/ | O 20Ey, | G9VOTRR | UnEes a1 | Sooma 2{"roundpanel .. .. .. 176 |ggo7, T4 | IE2 o | omsat 12 | VoRYes
i 1059 et gl_ Qsm'lb’:e gcvso 3;_ 2amp # round panet e gg . 18;_ jkad 1%;3 5 :;_ vcmuggr
ECC81 4/~ | GUSO 28/- RS 10/- | 7H7 - -
ECCs2  4/8 | Gzse s;e Q895/10 5/- | UCH42 10/~ | R.F. METERS 6BWS 13/6 [ 77 /- | 42 5/~ | VCR617B
120mA 2, d I 2
ECC83 b5/6 | GZ34 11/6 | 98120010/~ | UCHS1 7/- m, 1" round pane o /- | 6BW7 18/- | 7v7 6/ | 50CD6GR7/6 /-
BcSss &0 | HLspD | Qvour &/ | Ucies 1| 4emp  2roundpanel .. IS |SGso B | 724 48 | sorsorare | oV gy
ECC86 8/ §/- | QQZO4-15 | UF4l 10/6 | 29/41fl. AERIALS each consisting of ten 3ft. ZIn. | 6C5GT /- | 9D6  2/6 | 57 6/- | 5CP1 80/~
Bt U |B M e |G | d el scmwi melons v @esclon e |88, Y| 05, 5158 o gen
ECCS1 4/- | HVR2 B aerlal with adaptor to fit the 7in. rod, Insulated base, | 6 B 0 d
EcCiag 9/0 léTBC 82[6 glg glg g}g} g;g stay plate and stay assemblles, pegs, reamer, hammer, gggg 3’5 EE% 86— 32 gff gﬁégtf gﬁ
ECFso_6/8 03 L 2 L 7 etc. A ] brand new and | ready to i /
erect. In canvas bag. £3.8.8. P. & P. 10/6. ALL OVERSEAS ENQUIRIES AND ORDERS
P_ c. RADIO I_TD. FIELD TELEPHONES TYPE “F" housed In portable Please address to
cases. Excell for lon In- and A
170' GOLDHAWK RD., W.12 | out-doors for up to 10 miles. For pair including bat- | COlOmMoOr (Electronics) Ltd.
terles and 1/6th mile field cable on drum. Completsly | 170 GOLDHAWK ROAD, LONDON W12,
(01) 743 4946 new, £7.10.0. Slightly used, £6.10.0. Carrlage 10/-, Tel.: 01-743 0899
10w AMPLIFIER
BU"_'] YUUR GIRBUITS 88AR3, 10W. PUSH-PULL OUTPUT. TW99 OUTPUT TRANSFORMER. 4
VALVE: EF94, ECC81, EL90 (2). FULLY CONSTRUCTED ON CHASSIS. NEW
AND BOXED WITH CIRCUIT DRAWING. $2.10.0. P. & P. 10/-.
0" MIXER UNITS. Type 18. H.F. M.F. L.F. Valve V882. 10/-, P. & P. 2/6.
FLEXIBLE METAL TUBING. Galvanised. §in. int. diam. 8/-. 100ft. P. & P. 7/6.
FIELD TELEPHONES TYFE “F”. 82/6. P. & P. 7/6.
CHABBIS UNIT. 13 valves: ECC82 (5), EBIL (6), EF91 (2). 60 Resistors. Capacitors
etc. Valve Cans and Bases. Multicon Plugs. 80/-, P. & P, 6/—.
RESISTORS. Mixed parce! of 200.20/-. P. & P. 2/6.
—the Universal Wiring Board— REBISTORS. Variable. Mixed parcel of 30.20/-. P. & P. 2/6.
obtainable from your local Retailer ;&ﬂg?gglﬁikg] 15050’1;,11(1%?];1;0,2_‘20?2? %607’ 8econdary 6:3V (2a), 300-350-
Trade enquiries to ; SSTR073 Pﬂm
ry 220-230V. Secondary 35V (0-6a), 6-3V (2a), 225-0-225V (27mA)
NORMAN ROSE (ELECTRICAL) LTD 25/-. P 5/-.
BTS;. Ct;ad s Place, Gray's Inn Road, London, W.C.1 S.A.E. FULL LIST
echnlcal enquiries to ;
VERO ELECTRONICS LTD. T S:JEATUS SUPVPLIES
industrial Estate, Chandler's Ford, Hants 8 HOUSE, WILKINSON AVENUE, BLACKPOOL
v
-
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l_Silicon dioxide

2nd diffusion (N-type)
L 1st diffusion (P-type)
Z—N-type substrate

Fig. 5: Epitaxial planar transistor construction.

region formed by using a p-type impurity which diffuses
where the silicon dioxide was removed. The slice is then
re-oxidised to renew the dioxide layer and the emitter
region etched away, an n-type diffusion then forming
the emitter region. The slice is next diced into the sep-
arate transistor chips and the chips bonded to a metal
header to which the lead-out wires are connected. The
connections are joined to the lead-out wires by fine wires
ultrasonic or heat bonded to the separate regions on the
chip.

The whole device is encapsulated in a metal case of
the TO-5 or power TO-3 type. Alternatively the chip is
encapsulated in the new plastic encapsulations some of
which are shown in Fig. 6. These plastic encapsula-
tions are of very recent origin and have considerably
lowered the price of industrial and commercial tran-
sistors but are at present not acceptable for military
ratings.

The advantage of the planar construction is reliable
control of physical parameters and hence better yields of
the desired types of transistor. They have good high
frequency characteristics, and by using a technique of
producing multi-emitter regions to reduce the effects of

Table 1: Standard Semiconductor Designations

First Letter

A Germanium

B Silicon

C Group 111-V material

R Photoconductive cells and Hall effect devices
or materials

Second Letter

Diode

A.F. transistor

Power transistor, a.f.

Tunnel diode

H.F. transistor

Field probe

Hall generator

H.F. power transistor

Hall generator (modulator or multiplier)
Control and switching device, low power
Switching transistor

Power control and switching device
Switching power transistor

Zener diode

NC-H®woZrxITNMoO>»

JEN
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(a) Ferranti (b} Fairchlld

I

b

[ —

Collector
c
o

a
BEN
)

Emitter

(c) Motorola (d) Texas Insts. (e) RCA power transistor

Fig. 6: Common epoxy resin encapsulations.

secondary breakdown high power operation can be
obtained.

The construction shown in Fig. 5 is a low frequency
device: for higher frequencies a more complex geometry
is used.

Designation

With all transistors the device number is printed on
the case. Initially, numbering was individual to each
manufacturer as was the order and spacing of the lead-
out wires. Now however some standardisation of casing
in the TO-3, TO-5 etc. style has been achieved and lead-
out wire connections are as shown in Figs. 2 and 4.
Plastic cases have yet to be standardised.

Designations have standardised around the JEDEC
system in the USA., such as the 2N1 132 or 2N series,
and in Burope the standard ACY, BFY etc. series. It is
hoped that the European standard will prevail since the
2N series carries no meaning in the number whilst the
European standard contains worthwhile information in
the first two letters. The first letter indicates the material
used in the construction and the second the general
device type. The convention is detailed in Table 1.

Parameters and Cost

Thousands of different typesof trarsistor are produced
and this profusion is bewildering fo say the least. If
however we examine the main circuit parameters we
find that in all but the most specialised applications a
great many are interchangeable. The fundamental para-
meters to be considered in connection with interchange-
ability are: (1) construction and material (n-p-n, p-n-p
—Si, Ge); (2) maximum voltage (Vceo max); (3) maxi-
mum current (Ic max); (4) power cating (P1); (5) fre-
quency response (f1); (6) current gain (hrg, hre, ).

The construction and material are important since
n-p-n and p-n-p transistorsarenot interchangeableunless
all the transistors are reversed—together with polarised
components and the supply voltage. Although silicon
transistors can be used in place of germanium ones, often
the bias supplies require alteration as the base emitter
volt drop is 0-2-0-3V for germanium and 0-6-0-7V for
silicon.

Provided the maximum voltage and current are not
exceeded any transistor may, be used and the frequency
characteristics should match. Power rating is important
and in general for the same case size silicon transistors
can replace germanium types. Praviding these require-
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ments are met current gain matching can be determined
by simple substitution,

In specialist applications, such as switching, the sat-
uration volt drop Vcg s is important but again sub-
stitution is usually a sufficient test.

Many transistors are interchangeable and the experi-
menter should never be deterred from trial and error as
/a means of determining whether an available type can be
fused.

Why there are so many different types is a question
which is highly relevant. This is due to the large number
of manufacturers and the yield of several types from
each basic production unit. From this it can be seen that
the cost of a transistor depends largely on the produc-
tion yield, parameters and market requirement for a
given type. Specialist devices are expensive but general
purpose widely used transistors are cheap. Transistors

with specialist parameters are often expensive simply

because the demand is small. Therefore only popular
devices should be used in circuit design.

General purposelow frequency transistorsareavailable
at 2s. 6d. to 5s. but £5 can be the price of similar devices.
Power transistors range from 7s. to £2 for low frequency
types but from £5 to £37 for high frequency working.
Low power high frequency types are available at from
10s. to £10 for 1,000Mc/s. High voltage devices at low
power are available from 4s. 6d. to £3. For silicon tran-
sistors generally n-p-n types are cheaper than p-n-p and
plastic encapsulated devices are often half the price of
their metal-cased counterparts.

The Future

As techniques improve and demand increases tran-
sistor prices will fall. Plastic encapsulation will find
widespread application whilst the demand for germanium
devices, exept in specialist applications, will fall.

It is entirely probable that improved manufacture of
f.e.t.s will considerably affect transistor usage whilst
further inventions are likely to render obsolete the con-
struction and application of transistors as we know them
today.

TO BE CONTINUED

PRACTICAL TELEVISION
IN THE JUNE ISSUE

INTEGRATED CIRCUIT
TV HEARING AID

Aneasy-to-assemble hearing aidwhich is completely
independent of the TV set. Uses a high-impedance
f.e.t. i.c. input stage.

A.G.C. FAULTS

A thorough survey of contrast and gain faults with
rapid fault location guide.

EARLY TV CAMERA TUBES

An account of the development of the first broadcast-
quality TV camera tubes.

VIDEO CIRCUIT TESTING

How to trace faults in the video amplifier, detector,
interference limiter and tube biasing circuits.

ON SALE MAY 23
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MW COLUMN
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LTHOUGH when we are talking about MW

DX we are generally referring to signals from

North or South America, Africa or Asia, there
are some interesting and rare catches to be had within
continental Europe. There are 34 distinct countries in
Europe with MW broadcasting stations (two coun-
tries, San Marino and Liechtenstein have none) and
of course many of these are easily heard even during
daylight. During the evening the band is crammed
with over a thousand stations and to pick out the
unusual ones takes perhaps even more skill and
patience than waiting until conditions are favourable
for transatlantic signals.

Listen out for the Azores, Portuguese islands in
the Atlantic with four stations, CSA97(836); CSB8I
(1570); CSB80(1394) and the US Forces Station
(1500). The Faroes, Danish islands north of the Shet-
lands, can sometimes be heard before close down
at 2000 hrs. on 548. Iceland can be heard fairly
easily over its LW stations but for the purist there
are several MW stations, most of these are of flea-
power but the stations on 665 and 737 are occasion-
ally heard.

Gibraltar has been heard, but very rarely, on 1484,
the International Common Frequency, broadcasting
in English and Spanish. Although Manx Radio using
only 50W is heard fairly well in Lancashire and
North Wales on good equipment it can be heard
during daylight throughout the country on 1295 when
the BBC European Service on the same frequency
is not on the air.

The only other countries that could possibly be
classed as DX areas are Greece, Malta and Turkey,
Greece broadcasting on 665, 728, 791 and 1007. There
are several other low-powered stations but these are
rarely heard. The OA4 station on Rhodes can easily
be heard on 1259 in a variety of languages. Turkey
has two stations in Europe, a high power one on
701 and a 2kW one on 963. Malta can be heard
occasionally through the BBC Relay on 1178 in
Arabic but there are two other stations, BFBS on
1425 and Radio Malta on 1214; due to BBC Radio
! using 1214 Radio Malta would indeed be a prize
catch.

Searching for these Europeans should be ideal for
the enthusiast who doesn't fancy the idea of waiting
till after midnight before even starting.

Radio Andorra on 701 is reported to be testing
with English programmes after midnight and if this
ever gets off the ground they may try to become a
second Radio Luxembourg. Several of the European
stations have English programmes in the late even-
ing as a limited sort of overseas service, and all these
will readily confirm and will send schedules. In the
case of the Eastern European stations they will often
send literature for years. The author is stjll receiving
programme schedules, free records and competition
forms from Radio Budapest even though only one
report was sent—eight years ago!

European stations can also often provide a guide
to the general conditions. If stations in Portugal and
Spain are heard clearly the reception path across the
Atlantic will usually be good. [ ]
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Build yourself a quality
transistor radio

backed by our
after sales service!

roamer seven mk IV
SEVEN WAVEBAND PORTABLE

SEVEN TUNABLE WAVEBANDS—
MW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND.

pocket five

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

Attractive black and gold case. slu 5y x 1 x
3}in. Tunable over both Medium and Long Waves
with extended HW band for easler tuning of
Luxembourg, ete. grade components—
7 8 tn.mlnwn and 2 diodes,

Extra M.W. band for
easjer tuning of Luxembourg,
etc. Bullt in ferrite rod aerial for
Medium and Long Waves. 5 Bection 22in
chrome plated telescopic serial for Short Waves—

can be angled and rotated for peak B.W. listening. Bock

for Car Aerial. Powerful push pull oatput. 7 mmaw.on and

diodes including Micro-Alloy R.F. Transistors. Famous make 7 x 4in. P.M. speaker for
rich-tone volume. Air spaced ganged tuning candenser. Vdlume onfoft control wave
change sawitches and tuning oonzrol Attractive ase with carrying handle

Bize ® x 7 x 4in. approx. First grade compouents. Easy to follow instructions and
diagrams make the Roamer 7 a pleasure to bulld.

tages—b
forrite rod serial, fine tone moving coll speaker,
also Personal Earplece with switched socket for
private listening. Basy build plans and parts price
lat 1/6 (FRER with parts).

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE
Attnctlve case with red speaker grille. Bize 6} x
and 2 diod

‘lhr:dllﬂ (FBEE with parts.)

Total building costs

£5.19.6 '

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

NEW LOOK wmelody six

TWO WAVEBAND PORTABLE

8 stages—B translstors and 2 diodes.
Covers Medium and Long Wavea. Top

nal Earglece with lwltched socket

7/ 6 Tor oo aatng Bi extra

Total building costs quality 3fin, Loudspeaker for quality

9 output and also with Personal Esrpiece
! P. &P. with switced socket. for private lsten-

3/9 ing. Two R.F. stages for extra boost.

High "'Q" . Ferrite Rod Aerial. Push-pull

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case size 74 x 5§ x ljin. with giit
fittings. The ideal radio for home or outdoors.
Covers Medium and Long Waves and Trawler
Band. Bpecisl circult incorporating 2 R.F., Stages,
push pull output. tarrite rod serial, 7 transistors
and diodee, speaker (vﬂl drive larger
lpuhr) and ll! nrlt grade (ponents. Easy
build plans and parts price lst 9[- (FBEE with
parta). (Persons] ]hrpleoe with switched socket for
private latening 5/- extra.)

output. Hundsome pocket size case with
gilt fittingu. Bize 6} x 4 x 2in. Easy bulld
plans and parts price list 2/- (FREB
with parta)

Total building costs

69]6 P.4€/:3P.
RADIO EXCHANGE CO

161 HIGH STREET, BEDFGRD.  Tel, 0234 52367 |

Total building costs

69'6 P. &P.

4/6

roamer Six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractlve case with gilt fittings. Blze 7§ x 8§ x
1§in. Tunable on Medium and Long waves, two
nhortw:vu,’l‘nwhrnmdl’lmanextnlw band
for easler tuning of etc. Bensitive
ferrite rod serisl and teluoo;lo urh.l for Bhort
waves. All top e components. 8 stages—8
transistors and 2 diodes including Micro-Alloy B F.
Transistors ete. (Carrying strap 1/6 extra).

build plans and parts m-loe lat ?[- (FRER wmn
parts). (Personal l.arp switched socket for
private listening 5/~ extra

| lenclose ...

please send items marked

* Callars side entrance Stylp Shoe Shop
* Open 10-1, 2,.30-4.30 Mon-Fri. 9-12.30 Sat

|

|

| ROAMER SEVEN O ROAMER SIX I |
I TRANSONAFIVE 0O SUPER SEVEN O 1
: POCKET FIVE O MELODY SiX O :
| Parts price list and plans for |

Total building costs i 1

P. & P.

79 '6 e | Name I
| Address |
| |

PW6 |

————————————————————J
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another
amazing
newmart
SCOop

purchase

A frustrated manufacturers French export
order enables us to give you what is
undoubtedly the finest package deal in
this country today.

The world famous British made Deluxe
Balfour 4 speed auto change record
player deck (grey finish) incorporating an
automatic stylus cleaner and unique
arm locking device, compatible cartridge
enabling you to play stereo records on
mono without damage to the record, or
for an extra 15/— you may have the
stereo version of this cartridge. In
addition there is supplied, at no extra
charge, a 45 r.p.m. auto change adaptor
which will enable you to dispense with
the centres of your 45 r.p.m. records
should you desire to do so. This unit

is mounted on a magnificent luxury teak
veneered plinth which will accept the
Garrard SPC1 cover or similar type.

All this comes to you for the amazingly
low price of 9% gns. (post and packing
10/-). which cuts normal prices by 50%.
Deck with cartridge less plinth (template
for cut out supplied) 7 gns. (post and
packing 10/-).

Remember this offer is exclusive to

RECIA/AA A D
NEWM il

ni.

ELECTRONICS Dept. JUNS
30132, Shudehill, Manchester4.Tel: 061832 7710
15.Whitechapel, Liverpool. Tel:051-236 0738

NEWMAR
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BI-PAK SEMICONDUCTORS

500 CHESHAM HOUSE,
150 REGENT ST., LONDON, W.1.

KING OF THE PAKS
BI-PAK NEW—UNTESTED

supER pAKs SEMICONDUCTORS

Satlsfaction GUARANTEED In Every Pak, or money back.
PAK NO.
Ul 120 Glass Sub-min. General Purpose Germanium Diodes 10/-

Unequalled Value & Quality

U2 80 Mixed Germanium Transistors AF/RF ... ........ 10/-
U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 .. 10/-
U4 40 Germanium Transistors like OC81, AC128 . .. . .. ... 10/-

Us 60 200mA Sub-min. Sil. Diodes .................... 10/-
U8 40 Silicon Planar Transistors NPN sim. BSY95A, 2N708 10/-

U7 16 Silicon Rectifiers Top-Hat 750mA up te 1000V .... 10/-
Us 50 Sil. Planar Diodes 250mA QA/200/202 ... .. . .. ... 10/-
U9 20 Mixed Volts 1 Watt Zener Diodes .. .............. 10/-
Ull 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132. . 10/-
Ul2 12 Silicon Rectifiers EPOXY BY126/127 ............ 10/-
Ul3 30 PNP-NPN Sil. Transistors 0C200 & 25104 ...... . 10/-
Ul4 1560 Mixed Silicon and Germanium Diodes ... ......... 10/-

Ul5 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 .. 10/-
Ul 10 3-Amp Silicon Rectifiers Stud Type up to 1000 P1V 10/~
Ul17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/-
U18 8 6-Amp Silicon Rectifiers BYZ13 Type up to 800 PIV 10/-
Ul19 30 Silicon NPN Transistors like BC108 .. .. .. ... ... 10/-
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 P1V .. 10/-

U21 30 A.F.Germaniumalloy Transistors 2G300Series & OG71 10/-
U22 10 1-Ailip Glass Min. Silicon Rectifiers High Volts .. 10/-

U23 30 Madt’s like MAT Series PNP Transistors ......... 10/-
U24 20 Germanium 1-Amp Rectifiers GTM up to 300 P1V.. 10/-
U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 .. 10/-
U28 30 Fast Switching Silicon Diodes like INO14 Micro-min 10/-
U28  Experimenters’ Assortment of Integrated Circuits, un-
tested. Gates, Flip-Flops, Registers, etc. 8 Assorted
Rieces! b use . - o 205 1 T ) Bl f Ak b A s A 20/-

U290 10 1 Amp SCR’s TO-6 can up 10 600 PIV CRSI/25-600.. 20/-
U30 15 Plastic Silicon Planar trans. NPN 2N2024-2N2026.. 10>

U31 20 Sil. Planar NPN trans. low noise 2N3707 ........ 10/-
U32 25 Zener diodes 400mW DO-7 case mixed Vits. 3-18. . 10/-
U33 15 Plastic case 1 Amp silicon rectifiers W4000 series . . 10/-

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally ynmarked

SIL. RECTS TESTED| TESTED SCR's

PIV 750mA 3A 10A 30A | PIV 1 AMP 7A 16A 30A
50

FULLY TESTED

1/- 2/9 4/3 9/8 25 — 7 —  80/-
100 1/8 3/3 4/6 15/-1 50 7/86 8/6 10/6 35/
200 1/8 4/- 4/9 20/-§100 8/8 10/~ 15/- 48/-
300 2/3 4/6 8/8 92/- | 200 12/6 16/~ 20/- 55/
400 2/6 5/6 7/6 25/-1300 15/- 20/— 28/ —
500 8/- 6/- 8/6 30/- | 400 17/8 25/- 35/- 80/-
600 3/3 6/8 9/- 37/- | 500 80/- 40/- 45/- 95/-
800 3/6 7/8 11/~ 40/- | 600 —  40/- 50/{- —
1000 5/~ /3 13/8 50/ | '
1200 6/6 11/8 15/~ -~

INTEGRATED

PRINTED CIRCUITS CIRCUITS

EX-COMPUTER

Packed with semicon-  L-C. Operational Amoplifier
ductors and components, with zener output.
10 boards give a guaran- { Type 701C. Ideal for P.E.
teed 30 trabs and 30 | projects. 8 Lead TO-5 case.
diodes. Our price 10 boards | Full Data. Our Price 18/6
10/-. Plus 2/- P. & P.| each.5 off 11/-each. Large
—————— | Q1Y prices quoted for.

UNIJUNCTION | Fairchild Epoxy TO-5 8
4 Lead.I.C.

UT46 mavi. an2646, 3/ | w1000 Buster 10/8
E 4 YUNTIHAS uL914 Dusl Gate  10/8
FET's uL923 J.K. Flip-Flop 14/~
1.0. Data Circuits etc. 1/8
I on e o0 3o/ | Munara 1.6, Ampligiers
MPF105 . ]| "gj-| TAA243 ORP.AMP. 70/-

———— | TAA263 Min AF Amp 18/6

AD161-182 NPN-PNP TAA293 G.P. Amp  26/-
Comp. Pair 12/6 pr. RCA CA3020

28034... ... 15/- ea. | Audio Amp 80/~

TRANSISTOR EQUIVALENT BOOK

82 pages of Cross Refcrences for transistors and dlodes,
types include British, European, Ameri and Ji
8pecially imported by BI-PAK 10/- each.

MATI20121 .. 3/8
STI40 ... . 3/~
sTia1 L g

e

PLEASE NOTE.—To Avold any turther Increased Postal
Charges {0 our Customers and enabie uz to keep our By
Return Posta] Bervice" which s second to none, we have re-organized and atream-
lined our Despatch Order Depsrtment and we now request you to send all your orders
together with your remittance, Direct to our Warehouse and Despatch Department,
postaladdress:—BI-PAK SEMICONDUCTORS, Despatch Dept., P.O. BOX 8, WARE,
HERTS. Postage and Packing 8till 1/- per order. Minimum Order 10/-.
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SLINVILIN

F. G.RAYER

Fkk

SUPERHET

and although these can give good results, some

constructors may prefer a superhet. The one des-
cribed here is built with standard and readily available
transistor type components, and is approximately
4% x 2% x lin. external dimensions, including battery. It
is a 4-transistor superhet circuit giving excellent head-
phone results.

Figure 1 is the circuit, the aerial L1 and oscillator coil
L2 being tuned by a midget 192/78pF ganged capacitor,
fitted with 15pF trimmers. AF117 transistors are used in
mixer and i.f. stage, and IFT1 is double-tuned. IFT2 is
single-tuned, and works into the emitter detector/
amplifier Tr3. Automatic gain control bias to Tr2 is
through R6. This type of circuit performs very well, and
Tr4 is an audio amplifier, giving adequate output for
phones or a personal earpiece.

The receiver is wired in three sections, and fitted to-
gether afterwards.

(1) 4% x2}in. front panel, carrying ferrite rod, vol-
ume control with switch, and ganged capacitor.

(2) Mixer and intermediate frequency amplifier, as-
sembled on an insulated board 345 x §in.

(3) Detector/audio amplifier, on a 1} x lin. board.

If alternative components are used, it would be wise to
see that these will fit, as there is only a little free space.

POCKET receivers often use reflexed t.r.f. circuits,

Front Panel

The panel is wired as in Fig. 2, the mixer, i.f. and
audio sections being omitted. VR1 is mounted with a
small bolt so that it will project through a slot in the
case side. VC1/2 is attached with two bolts.

The aerial listed is for a longer rod, and the ferrite rod
actually needed here is 24 to 23in. long, and §in. in
diameter. A piece this size was broken from a longer rod
by gripping the rod quite tightly 2§in. from one end in a
vice, and snapping it off. The rod is fixed by a band of
insulating material, which passes round it at one end,
and is secured with a bolt.

The aerial and oscillator coil L2 are of a type intended
for 208pF aerial tuning, and 176pF with a series padder
in the oscillator section. The ganged capacitor used here
has an aerial section tag A, rotor tag E, and oscillator
section tag O, Fig. 2, and alignment was found satis-
factory. No series padder is used with L2. For the AF117
mixer transistor, the base coupling winding requires
four turns. Aerials made for other transistors may have
more turns here. If so, turns should be removed.

Leads to L1 can be solid wire, arranged to permit a
little movement of L1 on the ferrite rod, if required later.

The Mixer/IF Section

A piece of fin. paxolin sheet is cut and drilled to
take the components as in Fig. 3. With the oscillator
coil L2, a coloured dot is between pins 1 and 6. Pins on
the i.f.t.s have closer spacing between 1 and 2, and 5and
6. These components need to be fitted over holes so that
the cores can be reached. Tags from the metal cans of
L2, IFT1 and IFT2 are wired together and to the posi-
tive or “earth” line of the receiver.

Insulated sleeving should be placed on all leads. The
transistors are fitted last, passing their leads down
through the correct holes. Put on suitable pieces of
sleeving, bend the leads over, and solder them to the
other circuit points, afterwards snipping off unwanted
wire. Be sure that transistor leads on top of the board
cannot touch each other, or bare parts. Pieces of sleev-
ing about % to %in. long can be put on these leads in
advance.
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Fig. 1: Circuit of the Slimline Superhet, suitable for driving headphones or a personal earpiece.

% components list

The finished mixer/i.f. section is later attached to the
panel by two small, countersunk 8BA bolts, which pass
through the brackets in Fig. 3. These brackets are cut
from thin metal, drilled, and soldered in place. One is
soldered to the can tag of IFT1, while the second bracket
is soldered to a can tag and pin 5 of IFT2.

C2, C3, C5, R3, R7, VC1/2 (E) and VR1/S1 are all
joined near IFT1 (Fig. 3), and a lead passes down
through the board to the earth (positive) line, Fig. 2.

When the mixer/i.f. section is fixed to the panel, the
four adjustable cores can be reached with a suitable
insulated tool.

Cl1 is wired to L1 green tag, and the earth circuits
made to VC1/2 and VR1/S1, as mentioned (Fig. 2). A
wire is prepared to run from pin 6 of IFT1 to R6.
Other leads will run to the negative line at R8 and R 10,
and from the positive line of the i.f. section to positive
on the audio circuit board.

Detector and Amplifier

Tr3 and Tr4 are on the audio amplifier board, Fig.
4. This is cut away to clear the milled rim of VR 1. When
this section is completed, it is mounted with a small bolt
and spacer.

A lead passes from Tr3 emitter to pin 4 of IFT2. R6
is connected to pin 6 of IFT1. Leads run from C7 to
VR1, and from C8 to R9, which is soldered directly to
VR1 as in Fig. 2.

Battery negative goes to R8/R10, and also the mixer/
i.f. section at pin 3 of IFT2. Battery positive is con-
nected to S1, as in Fig. 2. The insulated strip, with snap
fasteners, from an old battery can be used as battery
connector. Remember to observe the polarity shown on
the battery.

Two leads run from R10 (negative line) and the
collector of Tr4. These connect to a miniature jack, for
the headphones or a personal earpiece.

When the two small circuit boards have been fixed to
the panel, the receiver should be tested, and i.f., aerial
and oscillator circuits adjusted.
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VR1

c1
c2
c3
C4
Cs
Cé
Cc7
cs
C9

L1
L2
IFT1
IFT2

T
Tr2

Resistors:
R1 47kQ R7 1kQ
R2 6-8kQ R8 27kQ
R3  1-2kQ R9 2-2kQ
R4  10kQ R10 47kQ
R5 1kQ R11  10kQ
R6  47kQ R12 1kQ

All resistors ¥ watt 10%

Capacitors:

VC1/VC2/TC1/TC2 Jackson Delemin 192/78pF
with 15pF trimmers

Coils and Transformers:

Transistors:

Miscellaneous:
+%&in. sheet paxolin. Miniature jack and plug.
PP3 battery. Knob, 1mm sleeving, etc.

5k miniature log. pot. with switch

0-02uF 150V Hunts miniature
0-04.F 150V Hunts miniature
0-021F 150V Hunts miniature
10uF 6V electrolytic

0-04uF 150V Hunts miniature
0-01uF 150V Hunts miniature
4uF 6V electrolytic

2uF 6V electrolytic

32uF 6V electrolytic

Weyrad RA2W (medium wave only)
Weyrad P50/1AC

Denco IFT 18/465

Denco IFT 14/465

AF117 Tr3  NKT252
AF117 Ted  NKT252
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edge to about 600kHz (or so

audio amp.

MC

gy e

that Radio 3 is tuned with
VCI1/2 nearly closed). At the
same time move L1 on the rod
for best results.

Open VC1/2 to near minimum
capacity, and adjust TC1 and
TC2 for best results with a
1,500kHz signal from the gener-
ator, or for reception of Radio
Luxembourg,

Adjustments should be re-
peated, and checked over the
band, for best results.

i T 1/
VR - it ift 2 case
a1 HHez c3 cs5 d . . . .
i RS B - Using {sin. thick paxolin
i tolep e throughout, the top and bottom
- et of the case are cut to 4§ x §in.,
S ] Y + ! to one piece being cut to clear VRI1.
i iy battery -ve supply © | mixer/it. panet © The sides are 2%in. long by in.
wide, and are cemented to the
e — panel.
Fig. 2: General layout and inter-module wiring. The terminal head X, Fig.
2, is fixed to the panel by
Al ig nment means of a very short countersunk balt. A screw is run

A modulated 465kHz signal may be injected at the
base of Tr1, and the cores of IFT1 and IFT2 rotated for
best volume. If alignment is so far in error that no
signals are obtained by this means, inject at 5 on
IFT1 and adjust the core of IFT2. Then inject at 2 on
IFT1 and adjust the second core. Afterwards inject at
Trl base or collector, and adjust the first core of IFT1,
and check adjustment of all cores.

To make these adjustments without a signal genera-
tor, tune in a transmission and rotate the cores for best
volume. This is afterwards checked with a weak signal.

To align L1 and L2, first unscrew TC1 and TC2
about half-way. Set VC1/2 at maximum capacitance,
and rotate the core of L2 to set the low-frequency band
to VC1,

VCz" VR,

ca 8

7
3/_in X7 i
R[2 Ri1 R3 %G'n\ CH

A\
\
to R6 -9V toeof
cs R4 e
\ toR6 ! -9V
[ |

to e
of Tr3

\

bracket R7

Fig. 3: The r.f. and i.f. amplifier component board.

into this terminal head from behind, to hold the back of
the case.

Patterned material as used for covering boxes, etc.,
was cut to cover the front panel and sides, and to fold
over about }in. or so inside the case.

outpat

to
112in
4
i to te to 6 r3 1o
Ao +veline onitts /P onifta onift.2

—ve

Fig. 4: The detector and audio stages.

Tuning Dial

The dial had white markings on a black background,
from Set 6 (Dials) “Radio Constructor” panel transfers.

The tuning knob is a 14in diameter knob, witha white
spot placed near the edge, to read against the tuning
scale. A very small knob makes tuning rather critical.

The back of the receiver is 2% x4%in., with a hole
drilled opposite terminal head X. Some small pieces of
paxolin are cemented to the inside of the back, and rest
inside the case when the back is in place. It is then held
correctly in position by the single bolt.
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without the need to refer to a circuit diagram feel
totally lost when tackling transistor power output
stages. Part of the trouble is due to the nature of the
transistor, so easily damaged by excessive current and
requiring heatsinks to avoid excessive temperature rise,
and part to the confusing stream of different transistor
characteristics which have been used in the past. This
article attempts to clear up some of those difficulties.

n ] ANY engineers who could build a valve amplifier

The Need for Power Output

When an amplifier is used to drive the deflection
plates of a cathode ray tube, the amplifier has to raise
and lower the voltage on the plates, but, because the
plates have no other connections, the amplifier does not
have to supply any current. If the same amplifier had to
raise and lower the voltage across a resistor, it would also
have to raise and lower the current through the resistor,
because the voltage across any resistor is its resistance
times the current through it (V=IR), which is Ohm’s
law.

When an amplifier has to supply borh voltage and
current signals, and the maximum voltage signal occurs
at the same time as the maximum current signal (as it
must with a resistor) or nearly at the same time (with
loudspeakers), then the amplifier is supplying power.
This power can be measured in a variety of ways. If

the amplifier supplies its power to a resistor, the resistor
will be heated by the power and the temperature rise
can be used to measure the amount of power used or
dissipated, provided we know what amount of power
causes a given temperature rise. This method is often
used for microwave amplifiers when other readings are
difficult. Alternatively we may measure the voltage
across the resistor and current through it with a meter
which reads r.m.s. units and multiply the two together
to give power. When volts d.c. are multiplied by amps
d.c., the result is power in watts. R.M.S. meters are
a.c. meters which are scaled so that the same multi-
plication gives the correct result in watts for a sine wave,
but other waveforms, and other meters or cathode ray

Table I

When using a meter which measures in peak volts
and is scaled in R.M.S. volts (for example, any
moving coil and rectifier type of meter).

Waveform To find power

Sine V X A as read on meter
Sawtooth 2/3xVxA

Square 2xVxA
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oscilloscopes, will give readings for voltage and current
which cannot be multiplied so readily, and a conversion
table is given.

The need to supply both voltage and current restricts
the sort of amplifier which we can use. Suppose, for
example, we have a valve with an anode load of 100kQ
and a line voltage of 1,000V. Then with no current
through the valve, the anode voltage is 1,000V, and with
10mA flowing the anode voltage is OV. This stage can
give a voltage signal of 1,000V but a current signal of
only 10mA, since these are the ranges of voltage and
current available, so that it would be totally unsuitable
for delivering large amounts of power to a load of
3 ohms (for example).

Matching Loads

Any amplifying device, valve or transistor, has an
internal impedance, which measures its resistance to
current flowing through it and in some cases restricts
the amount of signal current flowing. When triode
valves are used, the maximum power output is obtained
when the load resistance R; equals the internal resistance
Ra. This piece of advice was so thoroughly drilled into
the heads of designers in the valve era that it still
persists even now that the use of triodes for output
stages is practically obsolete. Pentode valves deliver a
signal current that is almost constant despite changes in

RANSIST®R

anode voltage, which is another way of saying that they
have a high internal impedance.

On the maximum power theory, they would require
a very high load impedance for maximum power. This
is true, but a slightly smaller power can be delivered at
much less distortion into a smaller load, and this is the
value of load recommended for such valves. Transistors
are a separate case again; the signal current is almost
independent of collector voltage (high impedance) but
very high currents can pass at quite low voltages.

This point often causes confusion; the “high im-
pendance” transistor passes high currents at low
voltages, which seems to indicate low impedance, but
we are talking of two different things. The impedance
is represented by the change of current with collector
voltage for a fixed bias; impedanw:éﬁiﬁ—et 22:2::.
When we bias the transistor full on and measure the
voltage across it and the current through it and do the

volts
current
resistance of the transistor to d.c., not to signals. This
quantity should be called Perveance. It is well known to
the user of transmitting valves used with positive grid
voltages because it indicates the current which the valve
can supply at low anode voltages.

All this means that our matching of transistors must
be for best undistorted output and that it is unwise to

same sum of we are simply measuring the
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bias a transistor hard on while the full line voltage is on
the collectors, since a very high current will flow.

Single-ended Stages

When a single valve or transistor or a group wired in
parallel is used to deliver power to a load, this is termed
a single-ended stage. We bias such a stage so that the
bias current is about half the maximum current we wish
to take from the output, and we load so that the voltage
at anode or collector is minimum (about 30V for
a valve, 1V for a transistor) at maximum current.
If the load we wish to use differs from the calculated
ideal load, we use a transformer for matching, with a

Primary load .
Secondary Toad where N is the
ratio of primary turns to secondary turns. With valves,
this procedure is quick and straightforward; with tran-
sistors, almost always impossible. To start with, when a
valve is biased, and no signal is being amplified, there is
power dissipated in the valve equal to anode voltage
times anode current. This power appears when the
current in the valve strikes the anode and heats it up;
this heat must be lost by radiation, but does not affect
the working of the valve, since electrons move through
the vacuum unaffected by the temperature of their sur-
roundings. When a transistor is biased in this way, the
heat is generated inside the semiconductor crystal and

turns ratio N:1 equal to

spreads throughout it. The effect of this is to make the
crystal more conducting so that more heat is generated,
and the situation can end up with the whole crystal
melting, a catastrophe called Thermal Runaway.

A fair degree of protection can be obtained if the bias
can also change with temperature, or can be regulated to
keep the current fairly constant. This may involve a
thermistor to reduce bias (Fig. 1) as temperature in-
creases (the thermistor being attached to the transistor
to short its temperature) or biasing with a network which
holds the base at a constant voltage and using an
emitter resistor so that any increase of emitter current
automatically reduces bias (Fig. 2). The second method
is better, since the emitter resistor can be chosen to
prevent excessive current ever flowing, but the emitter
resistor dissipates some power so that less can be used
in the load.

Another method which has been used is to rectify
some of the output signal and use it to imcrease the bias
current when large signals are being amplified. In this
way a low bias can be set for normal use without ex-
cessive distortion on large signals. This method, called
sliding bias, is seldom seen due to the difficulties of set-
ting the time constants of the rectifying circuit so that
the response is quick enough to avoid undue distortion
at the start of a loud passage and yet slow enough to
avoid oscillation due to feedback of signal. A typical
sliding bias circuit is shown in Fig. 3.

Single-ended output stages are wasteful in the sense

I. R.SINCLAIR

@UTPUT STAGES

—V Fig. 1: A single-ended stage
using thermistor compensa-
tion. If the voltage at A is less
12V than half the line voltage,

thermal runaway cannot cause

damage. R3may be used as the

%20038 load if bias current can be
passed through the load (not
suitable for wuse with a

+ve loudspeaker)

Fiy. 2: A transformer coupled
output stage. R3 /s usually
small, 1-10Q, depending on
the bias current so that about
0-5 voit is dropped across it.
R1 and R2 are low value
resistors, and R2 may be a
thermistor for greater pro-
tection. R3 could be a torch
_ bulb.

Fig. 3: A sliding bias
amplifier. The current
fed back by the rectifier
must exceed the input
stgnal current, and C1
must be chosen so that
there is not too much
time-lag between the
signal and bias. Too
small a value of C will
Tr2 cause severe distortion

of low frequencies.
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that the bias causes most of the wattage to be dissipated
in the transistor and very little in the load, though they
are fairly cheap in terms of component costs. Their
main application is in car radios, where the bias current
is only a small load on the power supply. When power is
supplied by rectifying a.c., single-ended stages are seldom
used because the large steady current demand makes it
very difficult to obtain a supply free from mains hum.

Push-Pull Transformer—coupled

The basic circuit is shown in Fig. 4. The transistor
may be biased in Class A, meaning a bias current of
about half of the maximum signal current required, in

C1 R2 Th
1000 4.7 VA1053 |
HF Q 80 at20C

2z

Fig. 4: A push-pull transformer coupled amplifier.

which case the disadvantages are the same as for the
single-ended stage, excessive heat, danger of thermal
runaway and large standing current drawn from the
power supply. The use of push-pull does, however, avoid
the hum from the power supply appearing in the output
signal (provided it is not present in the input signal).
The bias can be reduced, so that the transistors work

-9V

H‘ out

+ve
2

Fig. 5: A re-arrangement of Fig. 4 which is useful where a low
supply voltage has to be used. The voltage at each collector
becomas double the supply.
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in Class AB, with both conducting but not passing as
much as half of maximum signal current or in Class B
where the bias current is almost zero, and each tran-
sistor conducts only when the signal input is in the for-
ward direction of bias. The class AB circuit of Fig. 5 is
capable of good results, and the transformer is easily
made, yet this circuit does not seem to have been widely
used, despite its very close resemblance to the equivalent
valve circuit. Perhaps this has been due to the wide
publicity given to circuits (dealt with later) which use no
transformers, but which do not necessarily benefit
thereby. The circuit of Fig. 5 is extremely useful where
supply voltage is limited, as the effect of the trans-
former is to make the maximum voltage at each collec-
tor double the supply voltage.

Class B circuits can be used, but distort badly at low
signal levels. They are useful in devices such as loud
hailers or guitar amplifiers but not when close re-
semblance to the original sound is required.

The Totem-pole Circuit

Officially this circuit is known in this country as the
“single-ended Push Pull”, but the American name is
much more descriptive. In outline, the circuit is as in
Fig. 6. Two transistors are connected in series and driven
so that they conduct alter- .
nately. Such an arrange- -ve
ment could be used in R
Class A, but is usually
used in Class AB or B, and
is the output stage used in ->-|
the majority of transistor
amplifiers. No output
transformer is required,
though, in some American ‘ e

designs, an autotransfor-
mer output is used so that
loads of different impe- '>-|
dances can be used. When Load
the load is coupled dir- R4
ectly, one transistor con-
nects the load to line
voltage when conducting
and the other connects the
load to earth. In most
designs, the load is the
greatest impedance in the
circuit, and very large currents can flow through the
output transistors if a signal is applied to them with a
low impedance load connected or the load shorted. For
this reason, output circuits of this type need protection
against excessive current, usually in the form of low
ohmage resistors, fuses or lamps in the emitter of the
output transistors.

Summing up the output power and transistor dis-
sipation for transistors used in this circuit:

Fig. 6: A single-ended push-
pull or totem-pole amplitier.

Ve? - Ve?
Power Out=-5—  Power Dissipated=A x
R, R,
Sine wave “Music”  Square wave

Ais 1/40 1/50 1/30

The Totem-pole circuit can be seen in three distinct
forms, depending mainly on the way in which the input
is applied: by a transformer, by driving transistors, or
as a single phase input to a complementary pair output.

NEXT MONTH: TRANSFORMERLESS
AMPLIFIERS AND THERMAL CALCULATIONS
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l E T T E n s WR B W The Editor does not necessarily endorse the views expressed by correspondents.

Turning a deaf ear!

At the risk of making a com-
plicated situation even more incom-
prehensible I would like to call
attention to certain aspects of Mr.
Iain Smith’s letter published in
February. '

He states that, apart from certain
cheap amplifiers which include a
“loudness” control as a gimmick,
many manufacturers provide this
facility on their equipment under
the misconceived notion that some
compensation should exist to boost
bass frequencies when the volume
is reduced. In practice he suggests
that this is not required because,
for example, during a live concert
if one moved from the front towards
the back of the auditorium the
sound would normally appear to
fall with more noticeable loss in the
lower frequency range. This, of
course, is quite true. But then it
_ presupposes that the situation is
always of this form and that the
intention is to make the sound seem
a long way off whenever an ampli-
fier has its gain reduced. It further
suggests that it should be normal
to shift the apparent sound source
every time we adjust the volume
control! And perhaps, even more
ludicrously, that whenever an or-
chestra decides to play quietly it
suddenly moves en masse to per-
form in some remote position
outside the hall!

Fundamentally (provided we re-
main seated) none of these “loud-
ness” distortions seem to occur
during a live performance—why?
We are all aware that an orchestra
can deliberately create the illusion
of playing a long distance away,
but it can equally well play quietly
and not give this impression. This,
I suggest, is brought about by the
effect of normal audition among the
members of the orchestra; i.e. they
are only able to create these effects
by consciously monitoring (in con-
junction with the conductor) the
sounds they make and adjusting the
amplitude accordingly. All these
amplitude adjustments are neces-
sarily made with reference to what
the conductor’s concept is of the
sound produced by his orchestra
playing at “‘full voice”.

However, “we in our living
rooms” cannot use the “full voice”
reference without blowing several
windows out, so naturally we keep
lthe volume level much lower. By

doing this, though, we automati-
cally change the reference point,
but forget that our hearing response
remains substantially the same.
Therefore if, for example, we are
listening to a recording of some
music which up till now has
remained at a satisfactory level,
and then suddenly drops to a low
intensity during a quiet passage, it
will now sound far off and quite
unrealistic. The only way in which
this can be countered is by judicious
use of a loudness control. It then
matters little where the initial
reference is.

Incidentally, Mr. Smith does not
seem to mention that to a slightly
less extent the ears’ response also
falls off with reduction in the
intensity of treble. Most manu-
facturers take care of this in their
design of loudness correction cir-
cuits.—G. C. Brown (Hampshire).

A lady replies

While leafing through my hus-
band’s copy of PRACTICAL WIRELESS,
the contents of which are invariably
beyond the comprehension of my
housewife’s brain, I noticed among
the letters one concerning loudness
control.

I would point out to any reader
who considers that the further away
one sits from an orchestra at a live
performance, the less bass one
hears, that this is not entirely true.
Casting my mind back to my school
days, when I was a regular concert-
goer, it seems to me that one’s
distance from the orchestra is com-
pensated for by the acoustics of the
concert-hall. I am thinking in
particular of the Free Trade Hall in
Manchester, where - our pocket
money limited us to the cheapest
seats, either the very back of the
“Gods” or the front eight rows of
the stalls. I can’t honestly remember
noticing any difference in the
amount of bass that came over nor
did it seem to me that the sound
heard at the very back was murky
or obscure, as Mr. Jain Smith
suggests. This may, of course, be
due to the fact that T am a music-
lover, not an electronics enthusiast.

Having made this admission I
would like to state my reasons for
writing. My husband is at the
moment, constructing a hi-fi unit,
and since he asked my opinion as
to whether the loudness control

www americanradiohistorv com

was an improvement, | gave the
matter a little consideration and
now feel that I am as well qualified
as most electronics experts and
amateurs to state my views on what
is, after all, a matter of individual
taste.—Susan Jebb (Warwickshire).

The (w)hole truth?

That you should publish an arti-
cle and a letter (B. R. Meredith,
March P.W.) stating that hole
theory is fiction shows editorial
irresponsibility, I believe. To com-
pare thermionic valve action to
transistor action is as irrelevant as
to compare the working of steam
and diesel engines. It-is a fact
(unfortunately ?) that the action of
semiconductor devices cannot be
explained quantitatively without
holes. Current flow in semiconduc-
tors does take placg by two distinct
mechanisms. I can just believe that
Mr. Meredith may be able to des-
cribe qualitatively transistor action
without direct reference to holes. I
defy him to produce a plausible
explanation of the Hall Effect with-
out introducing the concept of
holes. Simple experiments based on
this effect prove that there are in
deed two different conduction
processes in semiconductor materi-
als.

It is certainly beyond the scope of
your magazine to consider the band
theory of solids in sufficient quan-
titative detail to demonstrate the
existence of the hole. But you should
not lead your readers astray by
printing such dogmatic letters as
Mr. Meredith’s without comment.

I do not clags myself as an “ac-
knowledged expert’”: I am a third
year undergraduate studying for the
““Electrical Sciences Tripos™.

I have read PRACTICAL WIRELESS
regularly for about seven years. As
a result, my interest in electronics
has steadily increased. R. F. Pannett
(Trinity College, Cambridge)

Anybody heard of these?

I recently acquired some TK3IC
JY and TK3IC NB transistors and
can find no reference to them in any
of the books I have.

I wonder if any fellow readers
could possibly supply me with
simple circuits which use such
devices?—J. Boot (38 Gowing Road,
Hellesdon, Norwich, NOR 40M).
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TAKE 2@ JULIAN ANDERSON

A SERIES OF TRANSISTOR
PROJECTS, EACH USING LESS
THAN TWENTY COMPONENTS @
AND COSTING LESS THAN
TWENTY SHILLINGS TO BUILD.

HEN building or testing equipment a source
of sound is always wuseful. This can be

supplied by all sorts of equipment, best of all
a full range constant level audio oscillator, but a
very simple source and one of the most useful is a
transistor phase shift oscillator. Unlike the other
commoner sine wave generators this uses only one
transistor.

THE CIRCUIT

From the circuit diagram in Fig. 1 it will be seen
that the output of Trl is taken from the collector
and fed back to the base via a RC network com-
prising R1, R2 and R4 and C1, C2 and C3. The
values of these components determines the output
frequency. The network itself changes the phase at
one particular frequency by 360° resulting in posi-
tive feedback and consequently oscillation. The
losses in the network are quite high and a gain of
29 times must be obtained from the transistor for
it to work. The transistor used in the prototype was
an OC170, but almost any transistor giving enough
gain could be used. The output impedance of the
unit is high and if it is being used to feed into a
transistor amplifier (where the impedances are
generally fairly low) a 100kQ resistor should be
fitted in the lead to the equipment; with this the
unit will still oscillate even if the ends are shorted.

The actual frequency can be calculated by the
V6

formula f=—— but it will be found that the
CR

internal resistances and capacities of the actual
transistor used will alter this.

% components list

Resistors:
R1 8-2kQ R4 4-7kQ
R2 8-2kQ R5 6-8kQ
R3 47kQ R6 820Q
All resistors 1 watt miniature types.
Capacitors:
C1 2,000pF C4 10puF 9V
C2 2,000pF C5 0-01puF
C3 2,000pF

Transistor 0C170—see text.
9v Battery, Veroboard 13 x 1#in., on/off switch.
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No. 2 an audio oscillator

C1 c2
2kpF 2kpF

__l

>

R1 é R2
8e2 8e2
kQ% kQ

Fig. 1: The circuit of the phase shift oscillator. The voltage is
v, supplied by any battery.

Batte
+ve'.y

Qutput

Fig. 2: The component layout; there are no breaks in the
Veroboard copper strip.

If one is lucky enough to have an oscilloscope
the unit may be used very successfully for tracing
the waveform through an amplifier. In addition it
may be used to feed a Schmitt trigger for producing
square waves.

The actual building of the phase shift oscillator
presents no problems, all the components can be
mounted on a piece of Veroboard 1} x 1{in; no
breaks are necessary in the copper strip.

If the unit is built into a copper tube about lin.
diameter, a small push button can be mounted at
one end and a probe protruding from the other, an
extremely useful audio signal injector will be added
to your test gear. ]
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“Listen in” on the World with
HEATHKIT shortwave receivers

TREAT YOURSELF TO A WORLD TOUR...WI/THOUT LEAVING HOME !

DELUXE 5 BAND SHORTWAVE RECEIVER GR-54

This receiver offers exceptional pe}formance and many special
features at such a low price. It covers 2MHz to 30MHz plus
B550KHz to 1550KHz AM broadcast band and 150KHz to
420KHz aeronautical and radio navigation band. Receives
AM/CW/SSB, 6 x 4in. PM speaker and sleek, "low-boy”
styling. Operates on 115-230V 50Hz AC.

Kit K/GR-54 £44.0.0. Carr. 9/-

LOW COST 4 BAND SHORTWAVE RECEIVER GR-64

Makes an ideal present for the youngster. It has high per-
formance features plus world-wide reception, shipping, air-
craft, radio amateurs plus the popular medium broadcast
band. It covers 1MHz to 30MHz plus 550KHz to 1620KHz
AM, with sleek “low-boy” styling, operates on 115-250V
BOHz AC.

Kit K/GR-64 £22.8.0. Carr. 9/-

GENERAL COVER- AMATEUR BANDS
AGE RECEIVER RECEIVER RA-1
GC-1U

A welcome traveller
wherever you gol Cov-
ers 580 to 1550 KHz
and 1:69 to 30MHz in
5 bands with calibrated optimum communica-
bandspread scales for . tions selectivity. Op-
80, 40, 20, 15 and 10 metre amateur bands. Completely  tiona) 100KHz crystal calibrator plugs in inside receiver.

solid state and self contained for portability. Operates on 8 valve and 2 diode circuit. Operates on 115, 200—-250V
two internal PP6 batteries (not supplied) or 230V AC AC, 50Hz.

with a suitable power supply.
Kit K/GC-1U £38.8.0. Carr. 11/-

Unequalled value for
the radio amateur.
Covers 160 to 10
metres. High quality
lattice crystal fiiter for

Kit K/RA-1 £39.16.0. Carr. 9/-

—l—'_'_.—-_‘_—|—
HEATHEIT SRS 1

...
|
|
|
1
|
|
|
|
|
1
|
|
i
)

Free Catalogue !

| To |

See these models and many | pAYSTROM LTD., Dept. PW-8, GLOUCESTER. GL2-BEE. |

more in our 1969 catalogue. | pieage send me FREE CATALOGUE [] I

. Models for Stereo/Hi-Fi, I 1
. Industry, Education and the 1 NAME

Home Workshop. Heathkit I ADDRESS |

—the world’s largest selling I

selection of electronic kits I |

and equipment. I Prices and specifications may be subject to change without prior notice |

L---__--_---—----—-—-—---—----.
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Jasan

MITS

FANTASTICALLY POPULAR

* TAPE X

We offer you fully tensilised polyester/mylar and
P.V.C. tapes of identical quality hi-fi, wide range
characteristics as top grade tapes. Qullty
oontrol mnhctm They are truly worth & few
more coppers than acetate, sub-standard, jointed or
chupimwm TBYOHA!!’DPBOVIH‘Y URSELF
8tandard Play Long Play
8in 1501t. 2/8 8in 2251t
3001t. 4/6 4in. 4501t 5/6
Bin. 6001t 76 5in. 900ft. 10/
53in. g001t. 10/6 5itn. 1,200ft. 13/~
7in.  1,200ft. 18/6 ki 1,8001t. 18/6
Double Play . Triple Play
8in, 3001t. [V 4in. goott. 18/-
4in. a001t. 8/~ Stn.  1,800ft. 86/-
Bin.  1,200ft. 18/- 53in. ‘2 400ft. 34/-
5iin, 1,800tt. 19/6 7in.  8,600ft.

/-
Q\udrupla Phy

3tn. 8/8
Postages 1/- reel.
Post Free less 5% on three reels.

Quantity and Trade enquiries invited.

NOTE: Large tape stocks al all dranches.

TUBES &inibutom

7in. 24006, 27/-

Carr. & Ins, GUARANTEED
12/6 @ Months 12 Months
14in. o8 ao .. 82100 £8.10.0
17in. & 19in. .. .. #3850 24. 5.0
8lin. & 28in. .. .. 23158.0 26.15.0

BATI"AC'HOH GUARAI(TIED
Most Mallard, Maxda, Emitron, Emiscope,
Brimar, Ferranti tyves proeuud in our own factory.
HlOTE ALL tube orders only to Portamouth branch
please

NEW and SPECIAL Lines at
the keenest prices
Alﬂ'l STEREO m LEX RECEIVERS
18 9 diodes, krets diode, 8 ﬂllmn

Ractifiers, Push-pull smoo Amplifiers. FM 8

8eparation 15dB. AM Medium Wave 180-550 Me tru.
inar outpu' 10W R.M.S., 280/840V A/C Mains.

wooden pll.nth l:lm—l.n'll:urlmmh'
16”(') xl'(h) xD"(d) trols: Funsilin l'“ell.
Balancs, Base/Tre trol, Volums, Toning. Fine

finish. Special pmhm enables us to offer these superh
machines of famous make at a ridiculously low price.
Unrepestable offer at a traction of list price . . . only
26 GNB. POST FREE.

SHARP Boorter Livt oh e T 28 gns
HITACHI Harine DIF Beoclvers 27 gns

GARRARD ;15Ctansenwith  £810s

JASQN 12in- Discast full rangs fwin g4 4qg
AJAX gagio/Besier AMPMIAE 42 gng

WELESMERE AM/FM High Sensitivity 7 gng

WHSS7E A)l- » tull sise.
ITACH) FERPE R . 13 g
HI-Fi By Leak, Wharedale, Goodmans, WB,
Dulcl, Arona, Teleton, stc., etc.

All items previous-
gmied TECHNICAL
Fi and Component
stocks at all bran-
ches. Please call
and view without
obligation.
RETAIL BRANCHES:
LONODON, 10 Tottenham Court Rd. (MUS 2639)
PORTSMOUTH, 350-352 Fratton Road

(Tel. 22034)
SOUTHAMPTON, 72 East Strest (Tel. 25851)

BRIGHTON, 6 Quesn’s Road (Tel. 23975}

MAIL ORDER WAREHOQUSE:

Devonisn Court, Park Crescent Place, Brighton.
(Tel. 680722}

RADING

BARGAIN PARCELS
ding yariable cond 1.1, ooils,

knobs, pots, nuts,
bolts, cabinet fittings, switches, transformer choke,
rectifier, transistors at & small o
Due to hesvy demand we now psck them in several
sises—be amased—iry ope now.

Aerial Wire: Coils of 25 yds. solid core, 2/3 plus
1/-P.&P.

Ellminat for T Suppl!
Ov., Tv., Ov., 20/6 plus 2/6 P. & P.

Condensers: Large range avallable from 8d. each.
Coax Sockets: Flush, 6d. plus 6d.P. & P.

Cartridges: Acos GP67/2G, 14/9; BSR TCaH,
30/-; TC8M, 28/6; X1M inserts, 22/6, etc.

Ear Pleces: 2:5./m or 3-5u./m Mag., 2/6 plus 1/-
P. & P. 2:5u/m or 3-5u/m Crystal, 5/6 plus 1/-
P. & P.

High impedance Horns: 1§ to 4} voit, Ideal for
alarms, 3/6 plus 1/- P. & P.

Loudspeakers: Large range. 2in. 8 ohm, 7/6;
4in. 8 ohm, 12/6; 5in. 8 chm, 18/6 pius 2/- P. & P.

Transistors: Full range, i.e. OC44, OC45, OCT1,
0Cs2, 2/6; OC3S, §/-; Fet. MPF103, 9/6.

Transformers: 12 voit battery charger, £1.2.6.
250-0-250 volt 60mA, 18/9; 0-250 with 6-3 voit, 19/¢
plus3/6 P. & P.

Relays: 12 volt sultabie for car alarm, 21/;
6 voit AC, 28/8; 240 voit AC, 27/6 plus 3/- P. & P,

Ex. Govt. Panel Meters: 0-SM/A, 17/8; 0-300v
AC/DC, 23/6 plus 2/7 P. & P.

Many other items, please send S.A.E. for free
price list.

BOTEWELL ELECTRIC
SUPPLIES (Glasgow) LTD.

' GLASGOW, C.5. Tel. 041 80Uth 2004
Member of the Lander Group

SN 7 golve your communica-

4-8tation Transistor Intereom
3 lnbl). I.n de-luxe plastic cabinets for desk or wall

Call/talk/listen trom Mastez to Subs and
luh to . Ideally suitable for Business, Sur-
gery, Bchools, Kocpihl, Office and Home. Operates
on one 9V battery. Onjoft switch. Volume control,
Complete with 3 connecting wires each 86ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM

No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/oft switch and volume control. Price 18 gus.
P. & P. 8/6 extrs.

Bame as 4-Station Intercom for two-way instant

Baby Alarm and Door
with 66ft. connecting wire.
Battery 2/6. P. & P. 4/8.

Phone. Comp)eﬁe

NEW
FROM
ILIFFE

10 SEMI-
CONDUCTOR
PROJECTS

For the Home
Constructor

R. M. MARSTON,
technical authorand design consultant

This is a book which will appeal
equally to the electronics amateur and
to the professional engineer. 110
different circuits are described and
the operation of each one is explained
in simple and precise terms. The main
feature of the book is that it fulfils a
long-awaited need for readable in-
formation on these devices.

CONTENTS

30 Silicon-Planar Transistor Projects
15 Field-Effect Transistor Projects
20 Uni-Junction Transistor Projects

15 Silicon Controlled- Rectifier
Projects

30 Integrated- Circuit Projects
124 pages 110 illustrations

25s net case 26s 4d by post

18s net student edition 19s 4d by
post

ILIFFE BOOKS LTD

42 RUSSELL SQUARE

without holding m
8 Iba. 9/~ on-wiwh.VohmeCont.ml.mmrya/sexm P.&P. LONDON, W.C.1
7 Ibs. (post 5/- 8/6. Full price refunded if not eatisfled in 7 days.
14 Ibs. (post 6/-) .. io WDON DIRECT S8UPPLIES (P/W6)
160 mlﬂml HIGH STREET, LONDON, W.8.
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Last month the circuits for the transis-
tor tester were given. This month the
second part gives the constructional
details and uses.

built and tested, as these are one of the most compl-
icated parts of the apparatus. A meter is inserted
in series with a resistor and a battery (preferably the
battery to be used in the completed instrument), and the
trimming resistor is adjusted to give approximately the
right current. The resistor is now carefully shorted
out, whereupon the current should not change.
Remember that the resistor used depends on the
current range being tested, and that the electronics of
the supply need about 6V to operate at all, so this fixes
a maximum on resistor Rx depending on the battery
voltage. For 30V, the resistor should be about 20k
for ImA, 2kQ for 10mA, 2009 for 100mA. No over-
heating should occur, even on the 100mA range. Once
this is completed, the switching circuitry is constructed.
The prototype was built in an Eddystone Box, type
6827P with the Veroboard circuit fastened to the lid
by 2in. 6BA machine screws. The “function’ switch
and the current range switch were fixed to the lid first,
and the Veroboard was positioned. 6BA machine screws
were then passed through the Veroboard, secured with
nuts, then further brass nuts were soldered to the frame
of the switch. This secures the current switch to the
board, and wiring can commence.
In view of the size and number of wafers required

THE constant current supplies are the first things to be

for the function switch, this was built up around the
circuit board with two wafers on cne side and two on
the other. The spacers are cut te accommodate the
arrangement.

A battery carrier was made from four pieces of
laminate board fixed to the inside of the box with 6BA
screws and spring loaded to provide pressure on the
ten penlight cells which provide the power. These cells
will give 100mA for short periods with no trouble.
The meter is a 1001 A surplus type with a coil resistance
of approximately 1k Q.

Two transistor holders are provided for wire-ended
transistors, one for JEDEC types and the other for
European types. The difference is in the lead arrange-
ments.

A holder for TO-3 type is fashioned from 4BA screws
and miniature wander plug sockets. A 5-pin Philips
plug is provided for connection via flying leads to
transistors permanently fixed into equipment.

Diodes may be tested for forward and reverse resist-
ance, and for type of semiconductor material by

2 COmprehensive
transistor tester

inserting the diode into the collector and emitter sockets
of one of the transistor holders, selecting Iceo and 1mA
on the switches (shunt the meter ta ImA). Operation of
the polarity switch should give the result that the diode
conducts one way, but not the other. Switching to Vce
should give the usual 0-2V or 0-7V reading depending
on the diode constructiorn.

The mode of operatior of this device demands more
complicated circuitry than is required for other types
of tester, but it is felt that the tests offered are more

The interior of the transistor tester, note the batteries lain across
the base and the way in which the Veroboard panel is sited.
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Tr3

valid and meaningful. Quite apart 2305678 90WNRBUEGE
from this is the illustration of the ! 000000000000 0O0O0
techniques used in design of constant | {90 0000000000000 0
current sources, and also of the theory j 000000000000000
of transistor operation. foad Re
& oo
. . . 7 o o000 0 0 &0 o
Operating instructions lecooann ot
1. Insert the device in the siot. The flooo e J T
colours on the extension leads go: o (JoocoZicoooo
_ . 1 0000000 Tr
red = e black = b. fleooeon oo
2. Having set switches to Iceo and nloo o
ImA, select the polarity required, 1) o@o o o GRI O oe
and shunt the meter. If the meter Hoooeooao wH
B a a 18 0OMO0O0OO0DO0OO0D0DO0O00O 00O
fails to register a reading, remove the 17000 qo000000 0,
shunt and repeat. If there is still no ]
reading, replace the shunt, switch to 1

10mA, and press button. If there is no
reading, remove the shunt. A perfect

transistor will pass all tests.

3. (a) Set the switch to Vce (sat)
and the other switch to ImA. Press
the button. Germanium may read

0-1V, silicon may read 0-5V.

(b) Set to l0mA. Germanium reads
0-25-0-4V, silicon reads 0-6-0-8V.

A short-circuited transistor always
gives a low reading. An open-circuit
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To various sockets
on front panel

Fig. 1 (above): The location of the main
components.

Fig. 2 (left): The copper side of the

Veroboard showing the switch connec-

tions and the breaks in the laminate. Note

that S6 was incorrectly labelled R5 in the
circuit last month.

transistor always gives a very high
reading.

4. Set to Icbo, and use switches as
for Iceo. By noting which junction
fails the leakage test (Icbo tests col-
lector/base, and Iceo tests both) a
fault may be traced to a particular
junction, and the device used as a
diode.

Testing Diodes

1. Set to Iceo and 1mA, then shunt
the meter. Insert the device or con-
nect it to ¢ and e terminals. Now
switch on and operate the polarity
switch. The diode will conduct one
way and not the other. Remove the
shunt and measure the leakage at
15V or 30V. a

2. Set to Vce (sat) and ImA. A
germanium diode will give a reading
0-1-0:5V, depending on the current.
A silicon diode will give 0-5-0-7,
depending on the current. B


www.americanradiohistory.com

PROTECT VALUABLE DEVICES

From thermal run-
Wway or overheat-
ing. Thyristors, rec-
tifiers, transistors,
ete,, which use heat-
sinks can easily be
protected; simply
make the contact
thermostat part
of the heat-sink.
Motoraand equip-
ment generally,
can alao be adequately protected
by having thermostats in stra-
tegic spota on the casing. Our
contact thermostat has a calibrated dial for setting
between 90°-190°F. or with the dial removed range
setting is between 80 to 800°F. Price 10/-,

ROTISSERIE

MOTOR

Very powerful 7 r.p.m., operates
from atandard A.C. mains. 28/8,
plus 3/6 P. & P,

£ 230 VOLT SOLENOID

§in. stroke. 8ize 2%in. x
- 2in. x 1}in. 14/8, postage
of-wF 2/9.

Sea in the Dark INFRA-RED BINOCULARS

‘These infra-red binoculars when fed from a high
‘uotage source will enable objects to be seen in the
dark, providing the objects are in the rays of an
infra-red beam. Each eye tube contains a complete.
-optical lens systemn &s well as the infra-red cell
‘These optical systems can be used as lensea for
TV cameras—light cells, etc. (details supplied).
The binoculars form part of the Army night driving
(Tabby) equipment. They are unused and believed
to be in good working order but sold without a
guarantee. Price £3.17.6, plus 10/- carr. and ins.
Handbook 2/6.

MAINS MOTOR
Precision made — as
used In record decks
and tape recorders—
ideal also for extractor
(ans, blower, heater,
New and perfect.
Snlp at 9/6. Postage
3/~ for first one then
1/- for each one
ordered. 12 and
over post {ree.

16 RPM GEARED MOTOR

Made by 8mith's Electrics, these are almost silent
running, but are very powerful. They operate from
normal to 240V, mains and the final shaft apeed is
18 r.p.m. 1§/, Post. & ins. 2/9.

MINIATURE WAFER SWITCHES

4 pole, 2 way—3 pole, 3 way—4
pole, 3 way—2 pole, 4 way—3 pole,
4 way—2 pole, 6 way—1 pole, 12
way. All at 3/8 each. 88/~ dozen,
your assortment.

WATERPROOF HEATING
ELEMENT

ELECTRIC CLOCK WITH 25 AMP. SWITCH

Made by Bmith’a these units are as fitted to many top quality
cookers to control the oven. The clock Is driven and

frequency contgolled so it is extremely accurate. The two
small dials enable switch on and off times to be accurately
set. Ideal for switching on tape recorders. Offered at only
a fraction of the regular price—new and unused only 38/6,
le;a than the value of the clock alone—post and insurance
2/9. ~

DRILL CONTROLLER

Electronically changes speed from
approximately 10 revs. to maxi-
mum,. Full power at all speeds
by finger-tip control. Kit includes

all parta, case, everything and full
instructions. 19/6 plus 2/6 post and
insurance. Or available made up
29/8, plus 2/6 post.

HI FI BARGAIN

FULL FI 12 INCH LOUDSPEAKER. This is undoubtedly one
of the finest loudspeakers that we have ever offered, produced
by one of the country’s most famous makers. It has a die-cast
metal frame and is strongly recommended for Hi-Fi load and
Rhythm Guitar and public address. E:
Flux Density 11,000 gauss—Total Flux 44,000 Maxwells—
Power Handling 15 watts R.M.8. Cone Moulded fibre—Freq.
response 30-10,000 c.p.s.—specity 3 or 15 oh Main re-
sonance 60 ¢.p.s.—Chaseis Diam. 12in.—12§in. over mou.ntlng
lugs—Bafc hole 1lin. Dlam. holes 4 1

diam. on pitch circle 113in. diam.—Overall height biin. A £6
speaker offered for only £8.9.8 plus 7/6 p. & p. Don’t miss this
offer.

THIS MONTH’S SNIP

G.E.C. 13A SOCKETS
Opportunity to re-equip your house or workshop, or if a

TELESCOPIC
AERIAL

for portable, car radio

or tranamitter, Chrome pla-

ted—six sections. extends from

7% to 47in. Hole in bottom for 6BA
acrew. 7/6.

MOVING COIL METER BARGAIN

Panel meters are always being needed and they
are jolly costly when you have to buy them in a
hurry—so you should take ad vaatage of this offer:
2in. moving coil finsh mounting meters only 8/6.
These are actually R.F. meterzand cost about £3
each but if you don’t want them for R.F. then all
you have to do is to remove the thermocouple
and you will have a 2-3 mA. meeter which you can
make into almost anything by adding shunts or
series resistor. New and unused.

MAINS TRANSISTOR POWER PACK

Designed to operate 1 seta and
Adjustable output 6v., 9v., 12 volts for up to
500mA (Class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
16/6, plua 3/6 postage.

REED SWITCH

Suitable for dozens of different applications, such
aa burglar alarms, conveyos belt switching. These
are simply glass encased switches which can be

operated by a passing permanent magnet coil. A
apecial buy enables us to offer these at /6 each, or
24/~ dozen. Suitable magnsta are 1/~ each.

MINIATURE RELAY

contractor, to stock up for future jobs. We offer
13A sockets for flush or surface mounting made by the
famous G.E.C., company and listed from 6/6 each.
YOU CAN HAVE A BOX OF 12 flush type 24/-, surface type 28/6,
post and ins. 4/6. (Gross or more carr., free).

PROCESS TIME CONTROLLER

Made by 8miths, motorised and maine driven, enables 154
B circuit to be started up to 18 hours in advance and to
stay on for a period from 15 minutes to 3 hours. Totally
enclosed in metal box with glass front and chrome
surround. 48/68 plus 4/6 post and ins.

NICAD RECHARGEABLE BATTERIES

5 /ﬁ\ 3.6V 500mA size 1} x liin. dia. type ref. DKZ500 really
| _|| powertul will deliver 1 amp for § honr. Regular price 32/6 our
price 18/8 each. New and guaranteed . Other voltages available,
single cell 1-2V 8/8. 5 cell 6V £9/8,

LAST CHANCE FOR THIS BARGAIN
Ta

CASSETTE LOADED
DICTATING MACHINE

Battery operated and with all
accessories. Really fantastic offer
a Britisb made £31 outtit for only
$4,19.8, brilliantly designed for
speed and eficiency—cassette
takes normal spools, drops in and
out for easy loading—all normal
functions—acceasories include:
stethoscopic earpiece—crystal
microphone has on/off switch—

©
FOR ONLY 99/6
telephone pick-up—DON'T MI8S8 THI8 UNREPEATABLE OFFER—
S8END TODAY £4.19.8 plus 7/6 post and insurance. Foot switch 18/68 extra
8pare Cassettes at 4/8 each, three for 10/-.

REPAIRABLE RADIOS
7 transistor Key chain Radio ln very pretty case,
size 2§ x 2§ x 1}in.—complete with goft leather

zipped bag. 8pecification :—Circuit: 7 trans- G
sistor superheterodyne. Frequency range:
530 to 1600 Kc/s Bensitlvity: 5 mv/m.

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

KETTLE ELEMENT

230/240V 1500 watt.

=" Made by Best for kettles

with 1%/, in. dia. hole

including: Best, Besco,

Chalfont, Davidson, Dim-

plex, Grafton, Hawkins,

Jurymaid, Mirroware, Monogram, Pitco, Revo,
Towen, Swan. Normally 32/6. Our price 15/~
plus 2/6 post.

AC FAN

8mall but very
powerful mains
motor with 64in,
blades. Ideal for
cooling equip-
ment or as extrac-
tor. 8ilent but very
efficient. 17/8, post
4/6. Mounts from
back or front with
4BA screws.

fr : 465 Kcfs, or 455
Kc/u Power output: 40mW. Antenna:
ferrite rod. Loudspeaker: Permanent mag-
net type.
Thease radios require attention. Circuit diagram
is not available. Price only 17/8 each plus 2/9
post and insurance. 4 radios £3 post free.

VARYLITE
Will dim incandescent lighting up to 600 watts from full
brilliance to out. Fitted on M.K. fiush plate, same size and
fixing as gtandard wall switch 80 may be fitted in place of
this, or mount on surface. Price complete in heavy plastic
box with control knob £3.19.8,

INDICATOR LAMP
Panel mounting, consists of neon
lamp In red Plastic lens with
resistor in leads for mains opera-
tion. /8 each. 24/- dozen.

12V BLOWER

Heavy duty motor with centrifugal
blower coupled to one end. Ideal
for car heater. 12/8, plus 4/6 post.

ke—630 ohm coil 20-30 volt opera-
tlon—2 pole change over 4/6 each, 48/- dozen.

L
g ﬂ’?n SPRING COIL LEADS
o as fitted to telephouea,
= % 4 .ure 2/6 each, 3 core 2f-
=
=

5A. 3 PIN SWITCH

SOCKETS

An excellent opportunity to make
that bemch dis board you have
needed or to stock up for fnture
jobs. Thus month we offer 6 British
made {Hicraft) bakelite flush
mounting shuttered HA switch
sockets for only 10/- plus 3/6 post

and ipsurance. (20 boxea post
free.)

QUICK CUPPA

Immersion Heater,

Mini
200/240v. Boils full vup in about
two minutes. Use any socket or

350w.

lamp hkolder. Have. at bedside
for tea, baby's foed, etc. 18/6,
post and insurance 1/6. 12v. car
model also available.

HEADPHONES

Ex-W.D. unused and perfect, single with head-
band 4/6. Double with headband 8/6,

Multi Purpose Neon Test Unit, Robust, useful and
instroctive, teats i capacity,

resistor, volume controls, also acts as slgnal
injector and L.T. tault ﬂnder, kit comprises neon
indicator, 4-way wafer switch, ebonite tubes,
resistors-condensers, terminals etc., with dia-
gram, only 9/8, plus 2/- post and ms\u-lnce
Tuning Condenser, solid dl-electric -0006mid.
variable 2/6 each. 24/— dozen.
A.E.I. Fractiona! H.P. Motor. 200/250 v. 50/60
c.p.a. enclosed, rontinnous rating 1/40 h.p., ex.
equipment. Per&ct order, 19/6, pius 4/6.
Experimenting with ultra violet? Philips U.V.
lamp, 18/8; holder and control gear 18/8.

G.E.C, Black Light Tube for experiments and
apeclal lighting effecta—40 watt 2ft. tubes only,
14/8 each; bolders and control gear, 19/, plus
4/6 post.
Clock Motor.
starting. 8/68.
Pentode Output Tranaformer. 8tandard size, 40-1,
ex-equlpment but OK, 4/3 each 48/- doz. Post

EH T, Condenser. 0-1 mtd. 5 kV 8/8 each.

Neon Mains Tester, 1/3 each, 12/— doz.

Flood Lamp Control. Our dim and full switch is
ideal for controlling photo flood lamps; it gives
two lampa in series, two lamps ful) brilliance and
lamps off. Simailar control of other appliances can
be arranged where used in pairs or where circult
can be aplit exactly in half. Technically the awitch
i3 known as m double-poie change-over with off.
Qur price 4/6.

Sub-Miniature Silicon Diodes. General purpose
type with gold-plated leads, 1/- each or 7/6 per
dozen.

230v. 50 c.p.s. synchronous—self

‘Where postage is not stated then orders
over £3 are poat free. Below £3 add 2/9.
Semi-conductors add 1/- post. Over £1
post free. 8.A.E. with enquiries please.
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ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon
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TRADER SERVICE SHEETS NEW RANGE BBC 2 AERIALS

5/~ each plus postage All U.H.F. aerials now ﬂttedﬂwnt%] tilting

We can supply Trader Service Sheets E?ftkﬁ«?ﬁgtﬁ?ﬂﬁggfdvrglfx%enc 37/8.
and Manufacturers’ Manuals for most makes 1} o 80llsl-. 14 er mszle tg
i elemen /- Wall ounting wi
and fy‘pes of Radios, Tape Recorders and CrankfdArmJelement.. 60/-. 11 elemenc
Televisions. 87/-. 14 75!- 82/6.

Mast ‘hountlng with 2m clamD Te ement’.

. 11 el . - nt, 62/-
Please complete order form below for your element, %8}';”.’;‘huﬁﬁi,y ﬁoﬁ};ﬂ;;:ﬂayﬁ?
: b . Complete. 7 el t, 72/6. 11 el 0/-
Service Sheet to be sent by return. To s mplete. Sran R T Complet,e

assembly mstruct.lons with every unit. Low
Loss Cable, 1/6 yd. U.H.F. Preamps from

OAKFIELD ENTERPRISES | [ cxurorianien coemetnamborseasivs

LIMITED BBC - ITV AERIALS
BBC (Band 1). Tele-
30 CRAVEN STREET, STRAND g(/:gpic g’of,” 2‘5‘{;‘}:;;%?&1
LONDON WC2 IT\"t (ln?tn 3). g('”eigé
ment loft array, -,
Make Mode! Radio/TV ] t, 40/-. 7, el t
50/-. Wall mounting. 3 ele-
ment, 47/6. & element.
52/6. Combined BBC/
ITV. Loft 1+3, 40/-; 1+5.
50/-; 1+7. 60/-; Wall
mounting 1+3, 57/6; 1+5.
67[6,7Ch1mney 143, 67/8;
V!li‘ transistor  pre-
amps. '75/ .
COMBINED BBCI TV
AERIALS 1+3+9, 70[- 1+5+9. SOI-
1+15y+1s4p 90[-1 11+E+t14 101018 Loft mounting
i on. ecial leafiet availal
1969 List now  ["¢icyis required FM. (Band. 2). Loft 8D 18/-. “H"t 38/6.
available at 2/- indicate with X % elementb155léd xtgm units lnvaxlni)[l:
0-ax .y S,
plus postage Outlet b((:)ies 5I- Dmlexero(_:af‘xossgv:g Boxes,
13/6. C.W.O, or C.0.D. & P. 8/-. Send 6d.
From s stamps for 1llustrnted llsts
Callers welcomed - open all day Saturday
Address

K.V.A. ELECTRONICS (Dept. P.W.)
) 40-41 MONARCH PARADE
arETIENCE OF LONDON ROAD, MITCHAM,
SURREY 01-648 4884

p
s.a.0. with enquirles please

MAIL ORDER ONLY (June PW)

H A c SHORT-WAVE
a a " KITS

WORLD-WIDE RECEPTION

Famous for over 30 years for Short-Wave Equip-
ment of quality, “H.A.C.” were the
suppllers of 8hort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfled
includ Tech Col.legeu, Hos-
pitals, Public 8chools, R.A.F., Army, Hams, ete.

IMPROVED 1869 RANGE

One-valve model ''DX"’, complete kit—price 58/8
(Postage and packing 3/6)

Customer writes:—"Definitely the best one-valve
8.W. Kit available at any price. America and
Australia received clearly at good volume.™ This
kit all ine ahort-wave t,
drilled chnsis valve accessorles and tull instruc-
tions. Ready to assemble, and of course, as all our
producta—_fuily guaranteed. Full range of other
8 W kita atill available, including the famous
model "K~ (recommended by radlo clubs). All
orders despatched by return. (Mail order only.)
8end now for a descriptive catalogue, order form.

““H.A.C.”" SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.1

[y

You’ll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-
type drawing. The books are based on

of manuals has proved a
technicians in Electricity,

Telecommunications.

The New Picture-Book’way of learning
B ASIC ELECTRICITY(SVOLS)
ELECTRONICS (6voLs)

the latest research into simplified learning
techmgues This has I_Ipx'oved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT

R
This carefully planned series B To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7THP

i Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
valuatioaurye fn trasing . above Eets ond7 DAYSanRIE’EdIRIAL, I v;ﬂ:hexd;eﬁ return set, carnagBe Ap;i%
i in good condition within ys or sen e following amounts
Electronics Radio and M ELECTRICITY 75)- Cash Price, or Down Payment of 20/~ followed by 3
. fortnightly payments of 20/- each. BASIC ELECTRONICS 80/- Cash Price,

or Down Payment of 20/~ followed by 4 fortnightly payments of 20/- each.
Thxs offer a‘aipphes te UNITED KINGDOM ONLY. Overseas customers

WHAT READERS SAY B cast with o,

er, prices as above.

. Tick Set required (Only one ser allowed on free rrial)

““They certainly confrm everyzhing your readers say about them and I M BASIC ELECTRICITY [ | BASIC ELECTRONICS [ |
am more than delighted with them. They will be of eat value to me gn Prices include Postage and Packing.

in my job as Hospnal maintenance electrician.” Birmingham.

“I am entirely satisfied with the books, they are evzryzhéng you claim . Signature
S,

them to be.”
“An extremely marvellous set of books.” C.B., London. .

. (If under 21 signature required of parent or guardian)

NAME

BLOCK LETTERS
A TECH-PRESS PUBLICATION FULL POSTAL
ADDRESS

POST NOW FOR THIS OFFER 1!
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A.J.WHITTAKER

PART 3—DIPOLE AERIALS

ARTS one and two in this series have des-
Pcribed the basic theory of dipole aerials and

the properties of vertical arrays when used for
transmission of radio waves. This part will discuss
effects of adding director and reflector elements to
the basic dipole, and how to put the technique
into practice by describing the construction of a
v.h.f. loft aerial for receiving f.m. transmissions.

The Reflector Aerial

Consider Fig. 3.1, which is of a dipole “A” with
the reflector “B™ spaced } wavelength behind.
Assuming the dipole to be a transmitter aerial fed
with r.f. energy, the action is as follows:

(i) By the time that the voltage wave radiated
from the main aerial “A” has reached the
reflector “B™ it has changed in phase by 90°;

(i) The back em.f. in the reflector lags 180° on
the cause producing it (i.e., the voltage radiated
by “A”);

(iii) The reflector voltage, therefore, lags 270° behind
the main aerial voltage;

(iv) A phase lag of 270° is equivalent to a lead
of 90° and so the reflector may be regarded
as a directly energised aerial producing a radi-
ated wave 90° or i\ (A wavelength lambda)
in advance of the main aerial radiation;

(v) As the reflector is a A behind the main aerial,
by the time the radiation therefrom has travelled
through %A it is in phase with the main aerial
and so augments the forward radiation;

(vi) The polar diagram of radiation is a cardioid

(Fig. 3.2): :
Fig. 3.1: A half-wave dipole with
B &3 reflector.
Fig. 3.2: The radiation
pattern for the
aerial in Fig. 3.1.
-
by
%
—
Forward
radiation

(vii) A receiving aerial behaves in the same way
but in reverse. The wavefront arriving at the
main aerial induces a voltage into it. A 1A
after this, a voltage is induced into the reflec-
tor element. This sets up a current in it, and
it re-radiates, the radiated wave lagging 180°
on the cause producing it, implying that the

reflector radiation is again 270° lag on the main
aerial voltage. As in the transmitter aerial, a
lag of 270° is equivalent to a lkad of 90°,
and as the reflector element is 34X behind the
main aerial, its radiated field is in phase with
it and so augments the forward pickup. The
polar diagram is a cardioid and use may be
made of this when siting the aerial to improve
the signal-to-noise ratio.

Dipole with reflector and director

Figure 3.3 shows a di- jg A c
pole with director and
reflector elements. The
director augments the
pickup in the dipole and
adding several further im-
proves the dipole gain. 4.

Director
element|

Owing to transformer by
action of directors and 4
reflectors, however, this

lowers the matching impe-
dance to as little as 10
ohms.

Fig. 3.3.

The Folded Dipole

The 4A dipole is a balanced aerial requiring in
practice a feeder wire of 75 ohms impedance to con-
nect it to the receiver. As has just been mentioned,
when reflectors and directors are coupled to it they
lower the dipole input impedance, so to overcome
this the dipole length is increased io a full wavelength
and folded over. The feeder is now connected to
the ends of the aerial which may be arranged, by
adjustment of the reflector and director elements, to
have an impedance of 75 ohms, thus avoiding the use
of a matching element. The folded dipole behaves
like two dipoles in parallel and an impedance step
up of about 4/1 may be obtained.

The forward gain is seriously affected by the
spacing of the reflector which is normally about 1A.
A considerable change in the feed impedance also
takes place when the spacing is varied. The reflector
element is usually 4\ long but may.be 0-475)A long
for closer spacing than }A.

Directors are usually about 0-43A long and spaced
about $A or less from the main dipole. If a number
of directors are employed as in the Yagi array,
making each progressively shorter in the direction of
the transmitter broadens the bandwidth. For an
aerial of 18 elements including the reflector and
main dipole, the forward gain may be 14dB higher
than a single dipole (i.e. about 4-5/1). The gain of
a Yagi with one director and reflector is typically
8dB.

Construction of a practical v.h.f.
aerial
A 3 element aerial for the reception of v.h.f. f.m.

127

www americanradiohistorv com


www.americanradiohistory.com

a1

Ends of dipoles fixed with wood scf:ews
Fig. 3.4: The folded dipole.

|
Insulators tixed with 6BA bolts

Saddles
soldered
to aerial
and
braiding
to secure
feeder

i
3 —Underside of boom
Fig. 3.5 ]h i
]
Fig. 3.6: The complete aerial. "iil,“ Coax teeder
a 1
Reflector 62Y2 long " 2"wide x 114 thick wood boom Fig. 3.7
25" r 15~ 15% 15%>]
=y Ym === —
Foided dipole
124"
Director total length Feeder [\
53"long (61% overall) 21 Dt - u 12 13
broadcasts, suitable for use in a loft, will be director is attached by cutting a piece of plywood
described. 6 x 2 x }in, and drilling a 6BA clearance hole,

The radiating element is a folded dipole, bent to
the shape shown in Fig. 3.4. It is made from 3in.
diameter copper tube, which can be bent by plugging
the ends, filling it with sand, and folding it to the
desired radius. The sand can then be emptied, and
the ends flattened to seal the tube and provide a
suitable surface for the terminal screws. All the
dimensions are given in the sketch, and if these are
carefully adhered to the aerial will tune to the mid-
band frequency of 90Mc/s. :

The reflector rod should be cut to 4A, which is
about 624in. This figure is calculated from the
formula:

468
freq. (Mc/s)

This allows for the difference in velocity of electto-
magnetic waves in copper wire to the velocity in
free space.

The director should be cut to a length of 0:43A,
which is about 54in. The ends of the reflector and
director should be sealed off, and if the aerial is to
be used out of doors, all elements should be painted.

Having prepared the aerial elements as above,
they must be assembled on the wooden boom, which
is cut from 2 x 14in. timber to a length of 45in.
The first operation is to mark off the centre of the
boom at 22-5in. from one end, and attach to it, at
right angles, a strip of plywood, 6 x 2 x }in. After
screwing it on, two holes should be drilled about lin.
from each end of the plywood to accommodate a
plastic insulator pillar. These pillars are fastened to
the folded dipole. The dipole can then be mounted,
the ends to which the feeder is attached being
fastened to the underside of the boom by two
saddles fixed by woodscrews, as shown in Fig. 3.5.

In a similar fashion to the driven element, the

1X element length (ft.)=

128

lin. from each end to accommodate the insulated
mounting pillars. The plywood should be screwed
to the boom at a centre-tocentre distance of 15-Sin.
from the dipole, and the rod can then be screwed
to the insulators. For the reflector repeat this opera-
tion, but space it from the dipole a distance of 25in.
The director and reflector rods should now be
drilled with a 6BA clearance hole at a position 2in.
either side of the centre line of the rod. .
These holes are to accommodate the fix-
ing screws for the insulating pillars to
which these rods are fixed. The sketch
shows the completed aerial, Fig. 3.6. 1o
The insulated pillars may be made
from Perspex, Paxolin, or any insulating _L
material usually found in the workshop

a1

N

odds-and-ends box. The dimensions are Tapped
given in the sketch. BT el
The wooden boom was purposely insuill?ted
pillar

made about Sin. longer than necessary to
allow for possible adjustment of the reflector or
director in the interests of getting the optimum
matching conditions for the feeder.

Reception of VHF FM Stereo

For the reception of stereo broadcasts it is desir-
able to have an aerial system with more forward
gain than the simple aerial described above. This
may be quite simply done by adding more directors
to the array, as shown in Fig. 3.7 which has two
more director elements. These are cut progressively
shorter in the direction of the transmitter to broaden
the bandwidth. The boom will have to be lengthened
to 75 in. to accommodate these extra directors.

TO BE CONTINUED
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THE CLASSIC

Controla: Belector switch Tape speed
equallsation switch (3§ and 7% i.p.s). f
Volume. Treble Bass 2  position
acratch filter and 2 position rumble
filter

Specification: Bensitivities for 10 watt output
at 1KHz. Tape head: 3mV (at 33 Lpas)
Mag. P.U.: 2mV. Cer. P.U.: . V.

Aux.: 100mV. Tape/Rec. outpui: 100mV. Equallsation for each input
is correct to within 4+ 2dB (R.L.A.A.) from 20Hz to 20KHz. Tone

eonirol range: Bass + 13dB at 60 Hz. Treble 4 144B at L5KHz. Tolal distortion: (for
10 watt output) <<1:5%. Signal noise: <—60dB. A.C. mains 200-250v. Built and Tested.
8ize 12}in. long, 4}in. deep, 23n. high, Teak nished case Price 83 gns. + 7/6p. & p.

DUETTO INTEGRATED TRANSISTOR STEREO AMPLIFIER
SPECIFICATION R.M.8. Power Output: 8 watts per channel into 10 ohms speakers.
INPUT S8ENSITIVITY : Suitable for medium or high output crystal cartridges and tuners.
Crosstalk better than 30mA at 1Kcfs. CONTROLS 4-position selector switch (2 position
mono and 2 position stereo). Dual ganged volume control. TONE CONTROL: Treble lift
and cut. Separate on/off switch. A balance preset control is also incorporated inside ampli-
fier, which is set to provide equal gain on hoth channels. The ynit is fuse protected and
offered in an elegantly styled teak finished case, size 10{' X 43" x 2}" with contrasting
front panel. Built and tested. PRICE 9 Gns. plus '7[0 P.&P

2% watt ALL TRANSISTOR AMPLIFIER

AC mains 240V. Size 7" x 4}” x 13", Frequency response 100 ¢/s—10 Kc/s
Semi conductors, two OC 75’s two AC 128’s and two stabilizers AA129.
Tone and volume contrels on flying leads. £2.10.0 plus P. & P. 3/6
Suitable 8” x 5” 10,000 line high flux speaker, 18/6 plus 2/{- P. & P

50 WATT AMPLIFIER A.C. MAINS 200-250V

An extremely reliable general purpose valve
amplifier—with six electronically mixed
inputs. Suitable for use with: mics, guitars,
gram, tuner, organs, etc. Separate bass and
treble controls. Output impedance 3, 8 and
15 ohms.

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

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

Specifications: Power Output (into 8 ohms speaker) 10
watta, Sensitivity (for rated output): ImV into 3K ohms (0-83
microamp). Total Distortion at 1KHz. at 5 watts 0°35%, at rated
output 1:5%. Freguency Response: Minus 8dB points 20Hz
and 40KHz. Speaker: 3-4 ohms (3-15 ohme may be used). Supply
voltage: 24V d.c. at 300mA (6-24V may be used).

Control assembly: including reslstors and capacitors.
1. Volume: PRICE §/-,

2. Treble: PRICE 5/-.
3, Comprehensive hass and trebie: PRICE 10/-, Prlce 49/6
The above 3 items can be purchased for use with the X101, plus 2/6 p. & p.

Power Supplies for the X101;
P101 M (for mono) 85/~ plus 4/6 p. & p.

THE RELIANT

10W SOLID-STATE HIGH QUALITY AMPLIFIER

SPECIFICATIONS
Output—10 watts
[nputu—l. -xtal mic 16mV

P101 8 (for atereo) 43/6 plus 4/6 p. & p.

Output Impedance--3 to 4 ohma

Tone Controls—Treble control range + 12dB at 10KH2
o -gmm/radlo 2501V ‘Basa:control range + 13dB at 100H2

{with tone central) Minus 34B points are 20H2 and 40KH2,
Eignxl to Noise Ratio—better than --60dB. Transistors—4 silicon Planar type and 3
Germanium type. Mains input— —220 —250V. A.C. Bize of chassls—10}~ x 43" x 2}~.
A.C. Malns, 200-250V. For use with 8td. or L.P. records, musical instrumenta, all makes of
pick-ups a.nd mikes. Sepnra'.e hass and treble |itt control. Two inputa with control for gram.
and mike. Built and tested.8” x 5* speaker to suit price 14/6 plus 1/6 P. & P. Crystal mike
to suit 12/8 plus 1/6 P. & P,
Reliant Mk. L. 5¢ gns plus 7/6 p. & p.
As above less teak case
Reliant Mark II. 6} gns. plus7/6 p. & p.
In teak finished case.

THE VISCOUNT

Integrated High Fidelity Transistor 8tereo Amplifier
SPECIFICATIONS: Output: 10 watta per chanoel into 3 to 4 ohms speakers (20 watts
monoral). Input: 6 position rotary selector awitch (8 pos. mono and 3 pos. stereo), P.U,,
Tuner, Tape and Tape Rec. Bensitivities: All inputa 100mV Into 1-8M ohm. Frequency
response: 40Hz-20KHz 4 2db. Tone controls: (Baxandall type), separate bass and treble
con'.rols Treble 13db lift and cut at 15K Hz, Bass 15db lift and 25db cut at 60Hz. Volume

foreach ch 1. AC Mains input : 200-240v. 50-60Hz. 81ze 12§ x 6 x 2}In.
in teak- ﬂnished cage. Built and teated.

PRICE 13t Gns, Postage & Packing 7/6 extra.

Goods nol despatched outside U.K. Terms C.W.0. All enquiries Stamped Addressed Envelope

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

All orders by post to our Acton address

323 Edgware Road, London, W.2.

THE DORSET (600mW output)

7-transistor fully tunable M.W.—-L.W. superhet poriable
—with baby alarm facility. Set of parts. The Iatest
modulised and pre-alignment techniques makes this
simple to build. Sizes: 12 x 8 x 3in.

" MAINS POWER PACK KIT: 9/6 extra.

PRICE £5.5.0 plus 7/8 p. & p. Circuit 2/6 FREE WITH PARTS.

THE ELEGANT SEVEN MK. Ill (350mW output)
T-transistor fully tunsble M.W.-L.W. portable. Set
of parta. Complete with all te, including ready
etched and drilled printed clrcuit board—back printed
for toolproof construction.

MAINS POWER PACK KIT: 9/68 extra.

Price £4.9.6 plus 7/6 p. & p.

Clrcuit 2/6 FREE WITH PARTS.

THREE-IN-ONE HI-FI

CYLDON 10 WATT SPEAKER

2 TRANSISTOR ;Aeompleu Louwd Bpetker .yntem on one
hree

TUN ER magnet speakers mh a lckurl;u cross
over network. P hand power
U.H.F. 50 waml. Impedance 1}{: ohms. Flux
q 313 1,000 40~
Brand new. Complete with GQ%JYFreqleenc}g::.(e w&:/‘:nz?%kc/;
circuit diagram, she&zfx&’"lfm? ion 27, Gur price
;l/%gluu 50/;3 &t ‘the abo ithout
imilar er to the above withouf
£2.10.0 plus 1/- p. & p. t;veeten“l’n 3 and 16 chm 44/6 plus
&/- P

B.S.R. TD-2 TAPE DECK

This tape deck takes 5}in. spools complete with two-track heads. Size 13}in. iong by
8%in. wide.£8,19.6 plus 7/6 p. & p.

RECORD PLAYER SNIP Ac. MAINSZ40V

The '‘Princeas’” 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 7% to 10" or
12°. Patent stylus brush cleans stylus after each
playing and at shut off, the pick-up locks itseif into
its recess, & most useful feature with portable equip-
ment—other features include pick-up height adjust-
ment and stylus pressure adjustment. This truly is a {
fine instrument which you can purchase this month

at only £5.19.6 complete with cartridge and ready to play. Post lnd insurance 7/6 extra.

CAR TRANSISTOR IGNITION SYSTEM

(by famous manufacturer)

For 6 volt or 12 volt positive earth systems. Comprising:
special high voltage working hermetically sealed silicon
transistor mounted in finned heat-sink, high output
ignition coil, ballast resistor and hardwear (screws,
washers etc.). PRICE £4.19.6. (post and packing §/- extra).

POCKET MULTI-METER

E Bize 83 x 2} x 1{in. Meter size 2§ x 1}in. Sensltivity 1000
0.P.V. on both A.C. and D .C. voilta. 0-15, 0-150, 0~1000
D.C. current 0-150mA. 0-100k 0 ¢
with test prods, battery and tull instructions, 42/0 P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electric
Bolderlnz Iron value 18/- to every purchaser of the Pocket
Muiti-Meter.

FIRST QUALITY P.V.C. TAPE
53" Std. 850ft.....11/6 5" L.P. 850ft...
7 Std. 1200&.....13- 3" T.P. 600ft.....

7° L.p. 1800ft ...20/- 7
53" D.P. 1800ft..... 20/- 47 TP. 900t

P. & P. on each 1/6.

MOTEK

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

Incorporating 3 motors.

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

Our Price £9.19.8, plus 10/- P. & P.
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Bargain—-Car Radios. Our Price 9 gns. Nega-
tive or positive earth (switched) fully transistor-
ised (12v) medium and long waves. Speaker and
fitting kit supplied at no extra cost. P/P 5/-.

DULC! Hi-FI UNITS

exceptional quality at a sensible price.
Amplifiers:207and 207M. Tuners: FMT7and FMT7s.
SEND NOW FOR FULL DETAILS

ridge brand new,

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

Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000 c/s output.
7mv tracking pressure 2 grammes + 0.5
grm. Fully guaranteed. Price 85/- p/p free.

BASF TAPE 25% oFF

5~ g00ft. 14/~ 900ft. 19/- 1200 30/-
53" 900ft. 18/~ 1200ft. 24/- - 1800ft. 39/-
7% 1200ft. 24/- 1800ft. 35/~ 2400ft. §7/-

P. & P. 2/~ per reel.—over £5 FREE

@Bargain—Changer decks at lowsst prices sver
GARRARD

Beautlful teak 1025 £8.0.0.
plinth and perspex 2025 £8.10.8.
cover to sult ATE0 Mk. 1§ £12.19.6.
these units SP25 M. (1 £42.0.0.
5Gns. P. & P, Free 3500 with Son

9TA.HC diam. cart. £10.19.6.
Add 10/- p/p for each Garrard unit

HI-FI SPEAKER K12TC—12in. 12 watt

Ofters an 1} th and d res-
ponse, with very low level of distortion from the
Jally designed twin d

Frequency Response: 30-16,000Hz.
Impedance: 15-160Hm.

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

97/6

SPEAKER ENCLOSURES
Type: INFINITE BAFFLE
Model 8: 8” plus 3" tweeter
Model 138: 13" x 8” EMI
Both £4.19.6 each
Model 1012: 10" or 127 plus 4" twester
£7.19.6

All enclosures are In oifed teak, fully bullt.
Please add 8/- p. & p. on each enclosure

The Dulcl range of tuners and amplifiers offer| -

TRIO Sterso Moving Magnet Cartridge| |

Bl

The greatest HI-FI Budget system to- day-——
can’t be beaten —price or quality anywhere

—look at these great features—then compare.

Teleton F2000 tuner amp. AM-

FM with multiplex decoder and

A.F.C.—2 x bw channels R.M.S.

Bass Volume Treble Balancecon- £ s d

trols, a truly outstanding unit 43 1 0
Garrard SP 25 Mk Il Transcrip-

tion deck 15 11 11
Teleton SA 1003 matching

speaker enclosures 9 5 0
Sonotone 9 TA Diamond Cart-

" |ridge 4 2 O

Plinth and Perspex cover 7 00

£78 19 11

Exclusively offered by WALDON at the
remarkably low price of 63 gns.

; |:q|'\-

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

p/p 8/6

@ Bargain — Speakers, Hi-Fi — The
Baker Selhurst Guitar Group 25, 12In. round, 25
wattrating, 12,000 gauss, 15 chms, response 30-10,000
¢/s, solld alumintum chassls, heavy duty cone.
Our price £5.9.6.

p/p 6/6

SET 450: 13 x 8 with two bulit-in tweeters and cross-over
unit. Our Price 68/6. 3 or 15 ohm, 10w, 40-13,000 Hz.

SET 850: 61" bass plus 31" tweeter and cross-over unit.
8 ohm, 10w, 65-20,000 Hz.
SET 250: 5" hesvy duty bass pius 3” tweeter and cross-over
unlt. 8 ohm, 6w, 80-20,000 Hz.

E.M.). HI-Fl SPEAKERS

/6.

85/,
Add 5/6 p/p for each speaker set

WALDON ELECTRONICS 707 Blackburn Road, Bolton\, Lancs.

Bolton 54280.

STEREOPHDNIC KUBA

KUBA “IMPERIAL 666 STEREOPHONIC
HI-FI RADIOGRAM CHASSIS—complete
with two lOin x 6in. rdupeaken and the Intest
BSR M

v = OGRAM
ROYAL" RADIOGRAN |

terms “g\hble
Bopostt £26:13.3 snd 24 £
oy B s i
tal HLP. £
(o068 today, o write {0

for tree leaflet.
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reco!

at half normal price. 4 Wavebnnd
AM/FM chassis with the very latest printed cir-
cuitry—7 push button control, 12 watts total
output. Provision for stereo decoder. Only
49 Gns. plus P. & P. 17/6. EASILY FITTED,
NO TECHNICAL KNOWLEDGE NECE88-
ARY. H.P. available £17.6.6 depoait plus 24
monthly payments 36/2 (total H.P, £60.14.6).
Send £18.4.0 today.

CALLERS WELCOME
L T Y1
PLEASE BEND ME FREE DETAILS OF YOUR RANGE I

]00 CRAS
. PGEOA, LOHDOH. N.14

mﬂ radio T e R
LT it

source.

I iz

P i
Wl Cwmatesr radio techpigues |
ANy

Radio Communication Handbook

832 pages of everything in the science of radio communi-
cation. The Handbook's British origin ensures easy
availability of components. The standard work in its field.

69s post paid

Amateur Radio Circuits Book

Dozens of clear, concise circuit suggestions with the
basic constructional details. 120 spiral bound pages lie
flat when open for convenience.

Amateur Radio Techniques

All the good ideas are here. An anthology of the famous
“Technical Topics” column from RADIO COMMUNICA -
TION. Fascinating reading and an invaluable information

11s 6d post paid

13s 6d post paid

from

All these and many more, plus free details of the

2 RADIO SOCIETY of GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1
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ev ically
ireless

commentary

HENRY

OW would you feel if the
HTime and Motion Study
man came into your den
with his stopwatch? More than a
little aggrieved, I'll warrant. Per-
haps a bit guilty about the clutter
under the bench that you meant
to clear up—was it last Michael-
mas? Uneasily aware that reach-
ing across for the soldering iron
and sending the precariously per-
ched valve rack toppling would
not meet with his approval. Ner-
vous about the habitual way one
tips out the cocoa tin of hard-
ware to search for a 6BA washer.
My own den, since Mrs Henry
laid down the law about trailing
wires and fire hazards, has expan-
ded into the loft—where the
aforesaid forewoman’s incipient
vertigo guarantees privacy. The
rear bedroom, vacant since the
Henry fledglings left the nest, is
now a hi-fi centre, with equip-
ment scattered around fairly
neatly, and wires tucked away out
of sight. Come to think of it, why
did they fly away?

But I would hate to see Mr
Slide-rule sniffing superciliously
around my loft. I remember we
had to saw laterally across the old
washstand to get it through the
hatch; its reassembly is as com-
plete as need be, but technically
imprecise. Have you ever tried to
re-assemble a washstand that
seems to be one of the reasons

The Time and Motion man with his
stopwatch.

for Queen Victoria’s lack of
amusement? The fact that its
slate top provides as good a base
for turntable testing as one could
hope to devise, and the handy
little pot-sized cupboard whose
door was not designed to shut, is
just right for an easy cable entry,
has nothing to do with efficiency
or design. I feel sure Mr. David
Michaelis would disapprove.

This gentleman is not a blood
brother of our erudite contribu-
tor of the same name but a lead-
ing light in the TMS world. And
the reason he finds himself im-
mortalised by Henry is a tren-
chant article by Ann Batt of the
Daily Mail, in which Mr. M. was
quoted on the subject of women
and housework.

“Would a man do six little
batches of washing up in half an
hour?” he asks. Not if he is wise
enough to break the odd dish now
and again, when asked. But that
is not his point. He asserts that
women . toil on making a
virtue out of hard slog by doing
things the traditional way your
mothers did instead of asking
yourselves ‘is there a better way?’
There probably is; you just don't
think”.

Much of the way women work
comes from learning in the
manner that industry terms “Sitt-
ing by Nelly”. That is, picking up
the job as you go along, without
specific training.

Be honest—when d1d you last
remember to give that soldering
iron bit a twitch, to make it easier
to free when the time comes
for replacement? How many
pieces of your equipment are
operating on supply lines stuffed
into a socket and pinioned by
the blades of another plug? Come
to that, how much gear have you
got multi-plugged to that single
socket? Don’t look at me—I'm
only asking the questions.

My own home workshop
would horrify Mr. Michaelis.

www americanradiohistorv com

We had to saw acrass the ofd washstand.

Darn it, the place scares me at
times. But even in our “official”
workshop the den atmosphere
persists and Melly is lurking in
every cluttered corner. One of
our chaps still talks about
“Anoids and Cathoids” because
that was the way his mentor
talked during his far-off appren-
tice days. Another has jumped
gleefully for a recent exposition
of transistor theory because he
never really believed in ‘“‘holes”
anyway. Yet he manages to cope
quite ably with repairs to semi-
conductor equipment.

And what about Henry’s legacy
from Nelly? Well, I think it must
be a harkback to the Army days,
when to leave a tool unattended
was to Invite its disappearance.

Perhaps we ought to ask Mr.
Michaelis to take a long look at
our dens. In one respect I know
he is right. “4 form of Parkin-
son’s Law operates,” he says,
talkmg about working surfaces.

. Your accumulated clutter
responds to the stretchable space
made available for it.”

He could have been talking
about the slate top of that old
washstand. Maybe I can get Nelly
to come and clear it up—one day!
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ON THE

SHORIRWALES

MONTHLY NEWS FOR DX LISTENERS

Times GMT
Frequencies in k¢/s

THE BROADCAST BANDS

by CHRISTOPHER DANPUR

m

good, especially during the spring season when the
h.f. bands are open until late evening. Here’s a good
DX-tip: have a listen to R. Australia on 15,240 from
about 0600-0800. Power is only 10kW from the
Shepperton transmitter. I always get good results, some
days even better than the 100kW transmitter on 11,710.

During the past year when I have been writing this
column I sometimes wonder what you readers think of
the column, especially as to how useful you find the
propagation predictions which are published each
month. Do you find them useful? Let’s have your
comments please over this one, and any other sugges-
tions you may have to help other people in their
DX-ing and SWL-ing. Talking of SWL-ing and DX-ing,
during the past few years there have been confusion in
the use of these words. The translation which 1 believe
is correct is that SWL-ing is listening generally to
shortwave stations from all over the world, low and
high power, but mainly to listen to specific programmes
and taking interest in various countries, generally
listening to shortwave radio to learn about the world
and for entertainment. Now the DX-er or DX-ing is
literally translated as ‘“‘Distance listening”, that is
listening to stations outside the continent he resides in
unless there are low power stations in his own continent,
but generally listening to low power stations on the
shortwave bands, and writing out reports to get as many
QSL cards as possible. So how do you class yourself
as a SWL or DX-er?

Over the past year I have tried to cater for both SWLs
with new station schedules and for the DX-ers with
short tips. But I seem to be providing more for the
SWLs than the QSL card hunters, so come on you good
DX-ers let’s have those “heard and noted” lists of those
stations you have heard in Latin America, Africa,
Asia and Pacific Area like R. New Zealand and R.
Cordac. Il look forward to receiving your logs.

In the October 1968 column I listed all the pro-
grammes of interest to SWLs and DX-ers, so if you
haven’t got a copy of this list send 3s. postal order plus
postage and ask for a copy of the October 1968
PracTicAL WIRELESS. Now to bring this list of pro-
grammes up to date here are some alterations:

Sunday—DX-ing Worldwide R. New York Worldwide
1930-2000 on 21, 17 and 15Mc/s.

Monday—Delete all details for the Deutsche Welle
DX-Programme.

TIME certainly seems to fly when conditions are

Tuesday—Add Deutsche Welle DX-Programme every
second Tuesday from 0810-0840, on 9,650 and 6,075;
1410-1440 on 11,765; 1710-1740 on 9,655 and 6,075.

Thursday—Add 07300745 Trans World Radio “DX-
Special” on 7,295.
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Friday—Trans World Radio “DX-Special” from
Bonaire runs from 2055-2110.

Saturday—Delete details for Trans World Radio
schedule.

Now here are some listening tips on new schedules
commenced on 4th May.

EUROPE

Holland: R. Nederland is now operating on full
schedule and has daily 80-minute transmissions in
English. From 0630-0750 on 11,730 via Bonaire;
0800-0920 on 9,715 via Bonaire; 0930-1050 weekdays
21,480, 17,810 via Lopik; Sundays 9,715 and 5,980 via
Lopik; 1400-1520 on 21,480, 17,810 and 6,020; 1830-
1950 on 21,570 and 11,730 via Lopik; 15,220 via
Bonaire. 2000-2120 on 9,715, 6,085 and 6,020 via
Lopik; 2130-2250 weekdays on 15,425, 11,730 via
Lopik ; 0200-0320 on 11,730 via Bonaire; 0500-0620 on
11,730 and 9,715 via Bonaire. On Sundays the Happy
Station programme is transmitted. The Spanish Happy
Station programme is transmitted on Sundays at 2130—
2250 on 9,715, 6,085 and 6,020 via Lopik and 17,810
via Bonaire; 23000020 on 15,425 and 6,020 via Lopik
and 15,320 via Bonaire. 0030-0150 on 6,085 via
Bonaire, 0200-0320 on 9,590 via Bonaire; 0330-0450
via Bonaire on 11,730.

Norway: R. Norway is now on their summer schedule
from 0700-0830 on 25,730, 21,730, 21,655, 15,345 and
15,175; 1100-1230 on 25,730, 21,730, 21,655, 17,825 and
7,210; 1300-1430 on 25,730, 21,730, 21,670, 21,655, and
17,825; 1500-1630 on 25,730, 21,730, 21,670, 21,655 and
17,825; 1700-1830 same as 1500-1630; 1900-2030 on
25,730, 21,730, 21,670, 21,655 and 15,175; 2100-2230 on
25,730, 21,730, 21,655, 17,825 and 15,345; 2300-0030 on
21,655, 17,825, 15,345 and 15,175; 0100-0230 on 11,860,
11,850 and 11,735; 0300-0430 same as at 0100-0230.

AFRICA \

South Africa: Radio R.S.A. has now altered the
timings of some 50-minute transmissions. Now they run
0800-0850 on 21,535 and 17,825; 1000-1050 on 21,535,
17,825 and 15,220; 1600-1650 on 9,525 and 7,270;
1700-1750 on 21,535, 15,220, 9,525 and 7,270. The UK
and Eire English transmission now runs from 1800-1850
on 21,500 and 17,795; 2100-2150 on 15,360 and 11,900.
To North America from 2326-0320 on 9,705, 6,075 and
5,980. The general service to Africa now runs from
1100-1450 on 21,535, 17,805, 15,220 and 11,900.

Well that’s about it for this month. Deadline for those
DX-tips is 17th May. So until next month good
listening and 73s.

S
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ALL ITEMS OFFERED
ANTEED AND BACKE

ARE FULLY GUAR-
D BY COMET.

QOPEN|NG HOURS, OPEN DAILY UNTIL
5.30 p.m. (8.0 p.m. THU

RS. AND FRI1. EVEN-

INGS) AND 5.0 p.m. SATURDAY.
COMPLETE FREE PRICE LIST CONTAIN-

ING OVER 500 ITEMS

ON REQUEST.

Rec. Retall 5
AMPLIFIERS Price Price TELETON F.2000 Price Price STION Di Price: Price
N F. CELESTION Ditton
The new LEAK AM/FM Stereo 15 £30 12 4| £6 5 0
Standard (1B £52 0 0l¢44 0 o0 Iun;r/Ampllﬁeg CELESI)ION Ditton 10| £20 I5 6 | £17 16 ©
A x 5 watts RM TELETON SA. 1003
Th;(:fev:’ 'Eg):lfus in with silicon tran- p 2 ol o & Speaker 5 watts
sistors ... v 43 RMS 8 ohms.
Th;'-“",\"‘eff&AK £58 10 0/ £48 14 0 TELET/?NSR 8000 | Speaker System
AM/FM Stereo 6” x 9” x 5” (Rec.
Stereo 70.. €63 0 0/ £55 0 0 Tunerf{Amplifier for use with F.2000) | £5 0 O | £4 8 3
GOODMANS Maxamp £54 0 O |£45 18 O 2 x 6 watts RMS TELETON SB.1002
8328 ?;%;rset-amgllﬁer 43 0 083711 9 complete with 2 8 watts RMS 8 ohms.
Main Am "F'Izﬁ £55 0 O £48 15 0 speakers ... 2 £60 19 6 | £52 15 O ISpeaker System
ROGERS C:det TEkEIT/'(FDPII\IP(I:TtSJOO 547 x 104" x 74* £9 11 0 i8 0 O
Mark Il £33 15 0 £28 14 0 (LIS
Tuner/Amplifier
ROGERS Cadet Mark -
Ilin teak case ... | €37 10 O | £31 17 ¢ § With 2 speakers
ROGERS Ravens- and turntable £126 0 0| £99 0 O TURNTABLES
bourne 50w. Stereo | £59 10 O | £50 12 0
ROGERS Ravens- BUDGET HI-Fl STEREO SYSTEM GARRARD 3500, e [ICIE 1S IOI 10N 1 HOY
feurne in teak case | £64 0 0} £54 B 0§ Garrard 3500 Turncable: Amplifier 8 watts per | GARRARD AP.75 | | £23 8 1 |£l8 19 6
iy e channel: VHF Tuner and Pair of matched § GARRARD SL.75 ... £34 411 €910 0
Amplifier £i15 15 O £13 10 0 :
PHILI;S GH.925 Speake;s bleautlfully finished in teak, at a low GOLDRING Lenco o c
N i . 7 2|£171019 11
Stereo Amplifier | £26 0 0| £21 9 o § Pricecofonly L.68 £
F.A.L. 50 watt Guitar £65.0.0 GOLDR'NG ‘Lenco
75 £3515 5[ £28 15 5
andjnublicladdres: THORENS TD.124/11 | €45 18 1 | €40 7 o
Amplifier - |Slashedto | £30 9 0 THORENS TD.I50 | £28 16 11 [ £5 7 0
TRUVOX TSA.200 | €51 9 0| €42 7 O | capTRIDGES THORENSTD.I50AB | £39 | 7 .£33 19 6
J;DULCH207 5 terec THORENS TD.1308 | £32 17 ¢ 628 18 0
Amplifier £23 2 0| £18 0 0 J GOLDRING G800 GARRARD SL.:55 | €13 10 11 "“ 12 6
DULCI 207M stereol Cartridge £12 15 6 £10 18 0 4 2
Amphﬁgr cakes GOLDRING GBOOE GARRARD SL.65 ... £17 19 41 £I5 5 0
magnetic P/U £27 6 o€l 0 nggtklldrgé cs90 £ig 10 6/ £1510 0 Bases, plinths and covers stocked to suit all
Cartridge £ 2 2 €4 8 0 the above turntables.
SHURE M3D €8 7 6 ?7 3 6
SHURE MBOE £21 10 O| £i18 7 O
TUNERS SHURE M5D £17 2 6/£€14 2 0
ARENA 211 Stereo SHURE M6S €916 6| €8 6 0§ HI-Fi STEREO TAPE DECKS AND
with decoder ... | £39 18 0| £34 18 0 § SHURE M44-5 £l4 g g E:g Ig g TAPE RECORDERS
LEAK FM Troughli £35 15 4| £30 10 SHURE M44-7 £12 1 ]
LEAK Troughline s | SHORE MasE €17 2 6| £14 2 o | AKAI 30000 fec\:fo"-} £99 10 De63 ¢ 0§
Tuner with multi- SHURE M55-E £20 7 6| £17 T 6 sec r £109 olest o o
£50 t1 4| £42 19 6 § SHURE M3IE £1319 2| £i1 14 0 AKAI M-9 4 1 /6" t
GOODMANS SHURE M32E £12 14 11 { £10 12 O ra £195 O O £156 0 0
Stereomax AM/FM SHURE M44C £i2 14 11| £10 12 0 s»ﬁip RD.707
Stereo Tuner £80 19 £70 | SHURE M75E . | £25 9101 €21 5 0 :
0 9 0 Stereo Tape
QUAD Stereo FM SHURE M75E/95G £27 6 3|€3 0 of rereo | ollan o .
Tuner ... . |£50 0 0|45 15 o § SHUREM75/6 ~ .. (£17 2 4|£14 2 0] . [0CTeer o o .
ROGERS Cadet %}-&LTJ_ER)EF(\;’JSSTIS%_IEI €40 | 2]£34 9 0 Stereo Tape
Mark {ll Tune £20 12 6 | £17 13 O
ROGaERS Ra::n:- . cartridge .. £33 7 5|£719 6 M:;g’éﬁ{42384- £88 0 0| £77 19 6
bourne Tuner with ORTOFON “M’ shell €110 6| £1 7 6
Decoder €60 15 3| €52 2 o § ORTOFONSLIS N e iy o LR AU
TRUVOX Fl TF';Iner €5 5 030 5 of carceidge. . .o | £22 3 0)£IBI9 &) N Tape Recorder| £41 = 0 £35 19 6
Tuner ... .. |£2 1 0|£9 o of _cartridge. . |27 6 0| €310 of MARCONI 4214 twin-
DYLCI FMT.7S FM ORTGFON 2x 15K 7 0 ol es19 6]  Recordar £3515 0 €31 0 0
Stereo Tuner £29 8 0| €23 0 o}  transformer .. | £7 0 Y AKAI X-360 4 track  |£339 O O [£284 0 0
A BCHO/EIII2 AKAI X-360D deck
cartridge .. £45 [0 O | £38 0 0 4t ec £290 0 0 !£€243 0 0
A.D.C. 220 cartrldge £9 2 6 £7 15 0 AKAIr.X 3002 ¢ £263 0 0(£220 0 o0
A.D.C. 660 cartridge £16 | 6| £1315 0 AKAI X-3004t:“ " 6263 0 06220 0 o
I;JENiRJSAONPLIFIERS A.D.C.660E cartridge | £22 3 O] £18 19 0 AKAI X-V 4 tr. ... |£180 0 O |£151 0 o
RENA 2500 completel ol e79 o o [ ALL MAKES OF CARTRIDGES STOCKED AT f AKAIX-IS0Ddeck 4 = = | o
WIEN with Stereo DISCOUNTRRRICES AKAI 1800SD 4t |£199 0 0 |£167 0 0
ARDEel:;\d;.;O(j. N £43 0 0 (£29 0 o :\II[()AQILI[TBOOH?t;’. ... |£158 0 0 €133 0 O
wit Y ay-
TE?E?gﬁlr’ R = £90 6 O | £715 0 O SPEAKERS FlngaEf_le_rYZBtrack £26 15 6| £19 19 6
/ raemar
AM/FM Automatic WHARFEDALE 2 track ... . £3¢ 9 0] £€2417 5
multiplex stereo Denton ... £16 6 0 £13 18 0 3 FIDELITY Braemar
tunerfamplifier with WHARFEDALE 4 track £33 12 0| £27 8 1l
50 watts RMS and Super Linton £20 13 0| £17 10 0 | SHARP 504 battery/
field effect tran- WHARFEDALE mains tape recorder,
sistors £133 0 9 (£109 0 O Meiton ... £29 10 0 £25 0 0 complete with all
TELETON MX 990 LEAK Sandwich £43 10 O] £35 19 6 accessories,
Stereo Tuner/ LEAK Mini-Sandwich | £29 15 0| £24 10 0 guaranteed 5 yrs. £35 5 3| £24 19 6
Amplifier with GOODMANS Maxim | £20 0 5| £16 19 6 § PHILIPS battery
with AM/FM GOODMANS operated tape
gudltipl7x Stereo gléuo ] s £30 18 O] £2513 0 recorder Model o . 1
adio ¢/w two G DMAN 4200 6 £2 é
Speakers, each Magnum-K < £40 2 Of £32 19 6
speaker containing GOODMANS Mirimbal| £26 O 0 £21 0 0§ ALL TANDBERG TAPE RECORDERS, AMPLI-
8in. bass, 2in. GOODMANS Mambo | £19 0l £15 0 0 ] FIERS AND SPEAKERS NOW AVAILABLE AT
tweeter £64 13 2 | £54 16 0 § DULCI AS3 Speaker £8 3 0| £6 19 6 § DISCOUNT PRICES.
e et =——

comet Dlscount wa rehouse DELIVERY Comet guarantee thar all prices quoted are genuine. All

items offered are availabie at time of offer.

Reservmr Road,Clough ROad' HU". Te| 42363 Add 9/- for post and packing oun all ordesrs.
o 1
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ORGAN BUILDERS! SILICON N.P.N, TR.ANSISTORS TESTED
AND APPROVED BY D GNER FOR USE IN “PRACTICAL
ELECTRONICS” ORGAN CIRCUIT—IIB each or £5 per 100.

LATEST LIST OF TRANSISTOR STOCK. ALL BRAND NEW AND
TO MANUFACTURERS SPECIFICATIONS

NKT11  9/3 | NKT402 19/3 3 6/8 | 2N2221 8/6
NKT12 23 | NKT403 16/- "X 87 8/- | 2N221A 10/-
NKT72 /- KT404 13/ . 7/3 | 2N2222  10/9
NKT73 5/- | NKT405 Y50 5/- | 2N 12/6
NKT124 8/ | NKT406 13/3 Y51 4/8 | 2N2297 3
NKT125 b/9 | NKT420 40/- Y52 B/- | 2N2388
NKT128  b/- | NKT451 rY53 4/6 | 2N2369 4/6
NKT' b/- | NKT452 12/6 Y90 zglg 2N2369A  5/-
NKTI137 6/6 | NKT: - {19 4/ 2N2483 8/8
NKT210 /9 | NK 8/8 (20 4/8 2484  10/9
NKT21 5/- | NKT613F 7/3 X60  16/6 | 2N2220A 10/9
(T2, 5/- | NKTE14F bj- 61 10/- 2904 10/9
T21 8/6 | NKTETIF 4/8 YO5A  3/p | 2N2904A 13/
{T214 4/8 | NXT713 b/- | 2N696 /- 2005  15/8
CT21 B/- | NKT717  8/- | 2N€s7 /- | 2N2906A 18/-
{T216 10/- | NKT74  5/- | 2N7 /- 2006 12/6
NKT217 10/9 | NKT736 @/6 | 2N706A /- | 2N2906A 18/3
NKT2L! B/- | NKTTI3 4/8 | 2N 4/8 2907  14/-
NKT223 5/9 | NKT781  5/- | 2N709 11/8 | 2n2007A  20/9
NKT224 4/8 | NKTI10419 b/- | 2N914 B/~ 3053 5/9
NKT225  4/6 | NKT10519 b/ 2N918 11/6 | 2N3055 20/
NKT229  B/- | NKTI10339 6/ 2N929 13 | 2G345 /=
NEKT27 7/ NKT. I 2N 8/- | 2Ga71 4/-
NKT238 4/ NKT12329 11/ 2N1131 8/6 | 2G3T8 4/~
(T239  5/- | NKTI12429 14/- | 2N1132 10/- | OCZ 10/-
(T240 4/6 | NKT13329 5/- | 2N1302 4/¢ | 0C204 8/-
{T241 B/~ | NKT13420 5/~ | 2NL 4/86 | oc44 8/-
(T242 /- | NKT35219 92/ 2N1304 /- | OC45 8/-
NKT243 14/- | NKT16229 11/ 2N1305 /- | ASZ17  10/-
NKT244 3/- | NKT20329 18/ 2N1306 /6
{T245 3/9 | NK 8/ 2N1307 /6
{T261 3/9 | BCI 2N1308 /8
{T262 /8 BC108 3/- 2N1309 /6
T264 1 BC109 4/8 | 2N1613 /9
NKT271  3/9 | BCY55  70/- | 2NiT11 /6 | Quantity
NKT272 3/ BCY70 5/- | 2N1gs3  1g/¢ | Discount:
NKT274 ! BCYTL 9/ 2217 13 | 25149 5%
{T275 /9 | BCYT2 4/ 2N2217A  1B/8 | 50/99 10%
(181 e | BDY® e 218 8/6 | Jobses 1o
D e s A fme o) oS n
\ N 0
NKT351 1 /3 BFX84 %I IN2219A 18/ ditd g
NKT401 18/- BFX85 8/- 2N2220 713 all one type

UNMARKED TRANSISTORS (tested) similar

2N753 1/6, BSY28 1/8, BSY65 1I8. 44 1/6, OCT1 1/- OC'72 1/-.

LIGHT SENSITIVE TRAN TORQ (similar to OCP71) 2/~ each.

(Q)IRPlzhCAD\'IIUM SULPHIDE LIGHT-SENSITIVE RESISTORS
- eacn.

GIANT-SIZE SELENIUM SOLAR CELLS—PRODUCE UP TO
6mA AT -6 VOLTS FROM DAYLIGHT! 67mm. dlameter 10/- each.
50mm. x 37Tmm.. 2 for 10/-.

MULLARD POLYESTER CAPACITORS FAR BELOW COST

PRICE’ 0-001.F 400V 3d.,0-0015 #F 400V 3d., 0:0018LF 400V 3d., 0-0022p.F

Od 13(}‘ %)‘]iuil; 400V 3d., 0-15p.F 160V 8d., 0 22 F 160V 6d., 0-27.F 160V
7}

RECORD PLAYER CARTRIDGES. COMPLETE WITH NEEDL!
GP67/2 Mono 15/-, GP91/3 Compatible £1, GP93/1 Crystal Stereo 25/-
GPB84/1 Stereo Ceramic 25/-,

TRANSISTORISED SIGNAL INJECTOR KIT 10/-.
SIGNAL TRACER KIT 10/-. CAR REV. COUNTER KIT 10/-.

VEROBOARD

24 x 17 0-15matrix 1/3 5 x3t"0-15matrix 5/@ 31 x 3} 0 1 matrix 4/9
31 x 24" 0'15 matrix 3/3 17 x 24" 0:15 matrix 11/- 5 x 2§ 0'1 matrix 4/7
31 x 33” 0-15 matrix 3/11 17 x 31~ 0:15 matrix 14/8 5 x 3% 0 1 matrix 5/8
5 x 2} 0'15 matrix 3/11 31 x 24" 0'1 matrix 4/2

Spot Face Cutter 7/6. Pin Insert Tool §/8. Terminal Pins 3/6 for 36.
Special Offer! Spot Face Cutter and 5 2} x 1° boards.......... 9/9 only

PAPER CONDENSERS, Mixed bags 0:001pF to -5uF, 12/8 per 100.

SILVER-MICA, Ceramic, Polystyrene Condensers. Well assorted.

Mixed types and values, 10/- per 100.

RES[STORS Mixed types and values, } to 1 watt, /6 per 100, 55/- per
1.000. Wire-wound resistors. 1 watt to 10 watts. Mixed va.lues mror 10/~

TRANSISTORS. Mixed, unmarked, mainly O.K. 7/8 for 50

12 VOLT TRANSISTORISED FLUORESCENT LIGHTS. HALF
NORMAL PRICE.

8 Watt 12° tube. Reflector type £2.19.8. 15 watt 18" Batten tyDe £3.19.8,
ID OR CAMPING OR CARAVAN HOLIDAYS! A BRIGHT LIGHT
FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS
0-25uF 3 volt 4uF 4 volt 10pF 25 volt 64pF 9 volt
1nF 6 volt 4uF 12 volt 20uF 6 volt 100pF 9 volt
1pF 20 volt 4uF 25 volt BpF 6 volt 320uF 4 volt
1-25uF 16 volt S5uF 8 volt 25pF 12 volt 320 F 10 volt
2uF 3 volt 6pF 6 volt 250F 25 volt

a880]
3uF 25 volt BuF 50 volt S50nF 8 volt {our selecr.ion)
3-2uF 64volt 10pF 8 volt 64uF 2-5 volt 10/-

Orders by post to:
G. g‘ MIL;VARD, DRAYTON BASSETT, NEAR TAMWORTH,
Please include sultable amount to cover post and packing. Minimum
2/-. Stamped addressed envelobPe must accompany any enquiries.
For customers in Blrminiham area goods may be obtained from Rock
Exchanges, 231 Alum Rock Road, Birmingham

EVERYTHING BRAND NEW AND TO SPEC. NO SURPLUS

SPECIALIST SUPPLIERS

OF TRANSISTORS

IN TYPES TO SUIT ALMOST
ALL APPLICATIONS

@ COMPETITIVE PRICES

®HIGH QUALITY COMPONENTS FOR TRAN-
SISTOR CIRCUITS

@PEAK SOUND AS ADVERTISED

@®CATALOGUE PACKED WITH UP TO THE
MINUTE ITEMS AND INVALUABLE INFORMA-
TION. Send 1/6 for your copy now.

@DISCOUNTS—10% on orders for components
for £3 or more. 15% on orders for components
for £10 or more.

@POSTAGE on order for £1., add 1/-. FREE on
orders for £1 or over.
Overseas orders welcome—Carriage charged at
cost.

ELECTROVALUE

(Dept. PW), 32a ST. JUDES RD., ENGLEFIELD GREEN,
EGHAM, SURREY. Te/: Egham 5533 (STD 0784-3)

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Techmcxans Certifi-
cates); the Grad. Brit. I.LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; _the
R.T.E.B. Servxcmg Certlﬁcates 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 electronics subjects only.
Fullest details will be glady sent without any obligation.

To: British National Radio School, Reading, Berks.

Please send FREE BROCHURE to:

GEYYI3 600000000000000000000006080000600000086000E0E000GADEEEEAOEOD Block
LYo o358 60000000000000000000060000000006000006060000600000006000 Caps.
...................................................... 4eeereen. Ploase

6/69

BRITISH NATIONAL RADIO SCHOOL
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

bands which are usually the first to register dis-

satisfaction at lack of sunspots. However, with
the sunspot count now on the decline, these bands
are still pulling-in the stations. Strangely enough it is
21 which has been the more temperamental of the
two and 28Mc/s has had some very good moments
in the past month. Both bands seem to_stay open
longer in the evenings so how about a listen before
you settle down to tea and telly?

Twenty metres is still a firm favourite in the s.w.l.
DX stakes. From 1800 to 0600 it proved very lively
with so much DX at times that it paid to have a
countries list handy.

The 1f. end has also been busy with 80 metres
providing some very good openings. Sadly, very few
dared expose their ears to 40 metres where a mid-
night-till-dawn session is usually very fruitful. How
about a 7Mc/s month—go on, unsolder all the other
coils in the receiver except those for 7Mc/s. You will
probably hear a new country too if you persevere.
Speaking of new countries and perseverance, Stew—
WI1BB has now worked over 100 countries on top-
band so if 7Mc/s doesn’t appeal try draping your
earholes around 1-8—2-0Mc/s. Odd weak squeaks
heard in this segment could well be G3JDG firing
up the latest transistor r.f. oracle—or a ZL? just
waiting for a report from you.

HEARD H.F. '

TWENTY-EIGHT and twenty-one Mc/s are the

Stephen Cole (Newport, Mon.), Trio JR60, Joy-

stick, claims 28Mc/s r.f. s.s.b. emanating from—
CR7DS, KR6KM, PY2HY, UA9ICBW, XWS8CS,
4X4HJ, SA4TY, SN2AAF, 9GI1GG.

Meanwhile, back at the ranch, well, down in
Gloucester, Chris Witts was loitering with his Trio
JR-500s. Antenna used for lassooing the signals with
a 100ft. end fed 30ft. from the terra firma. On
10 Chris hooked—KP4CL, PZIDA, VEIABF,
VE3ETS, YN2RAC, ZC4TK, ZEICX plus eight
W’s. On 21Mc/s his antenna reported signals from—
CR4BB, HCIMG, ISI1SCB, TF2WLM, VE3SQG,
VK2FU, VK3VK, VK5GX, VQIGA.

Over to Stourbridge in Worcestershire, where Ron
Shilvock states clearly, in writing, that he has only
been DX-ing since his initiation in December 1968.
A search on 21Mc/s with his Trio 9R-59DE and
60ft. end fed plus a.t.u. raised—CE3PT, CNSHL,
CR6DP, EL9C, EP3REL, G3UHR/V02, GSKL/W6,
HISLA, HK3AUE, HK4TA, JX3DH, KP4ATS,
KR6HB, PJ9PF, PYIDEM, VK3PX, VKAJEF,
VP2ME, VPSFL, WAG6OET, WASUYJ/KC4,
W6GNP, W9BBR, YV3DA, YVSANE, ZC4HS,
ZESJU, ZL1BEM, ZS3D, ZS4K, ZS50B, ZS6EU,
4X4BO, 4X4RQ/AM, 5A4TY, S5N2AAU, 574LX,
6WS8DY, 6YSLA, 8R1J, 9HI1BI, 9Q5DA, 9X5AV.

T. Rumble (Wilts.), HA700 plus PR30 preselector,
100ft. long wire running N/S at 25ft. logged this lot
on 28 Mc/s and on a.m. too—CT2AP, CX3BBU,
KIILT, K3VIG, VE2ABZ, VE3CLJ, WAIKEE,
WA9PP, WB2CDX, WILGS, WI9DLZ, ZEICB,
SAITA.

If you are in the Bromley area of Kent, and you
are an r.f. signal, watch out for Simon Mummery’s

¢

antenna. Those not so fortunate, and who saw it too
late to miss it were—CN8CS, CR6CA, CR6LF,
CR7IC, HS3DR, JA6AA, JASABH, JHI1JUN,
KV4FA, KV4SQ, SV@WI, VP7NA, YVJAB,
ZS5XA—all 10 ,metres s.s.b. The same gear, B34
plus a.tu. and 66ft. end fed, snared—CN8BB,
EA9AQ, HC20B, KH6GEL/P/W4, MP4BHG,
SV@WN, VKgSL, VOIGL, ZS3LU.

NOT SO H.F.

It’s no good, you just can’t hide from thosel 20
metre signals. L. Boucher is down in Welsh Wales,
but what happens when he switches on his R1155
and 68ft. end fed? Yes, that’s right, s.s.b. signals on
20 from—CE3RY, CNS8GE, CR4BK, CR6GA,
VP5SK, VPS8KD, VP8QR, VS6CO, VQSCS, VU2GE,
W6MWEF, W7EPA, W7ZYC/MM (Survey ship
Discoverer), ZB2BC, ZCA4AAK, ZDS8Z, ZE1AA,
ZL1ATX, ZL3AB, ZL4BX, ZS1BK, ZS6RM,
4X4KM, SA4TR, 5ASTS, 5Z4AA, 7G1CG, 7P8YL,
7Z3AB, 9G1GD, 9HIM, 912GJ, 9K2AV, 9IM2FR,
9Q5HF, 9X5AV.

HA350 plus PR30 plus RQIOX plus 380ft. end
fed plus Robert James Dinning plus 20 metres plus
—CN8HO, CO2FA, CR71Z, EPIVR, FP8CS,
FR7ZG, HC2GU, KG4AA, KL7EG, KV4FC,
KZ5AG, PI2CB, OX3KG, SVQWEE, VE2AWE
VK2APC, VK3AIF, VP2GDL, VPS8HS, VQS8BZ,
VU2TP, XE3EB, ZESIS, 5H3JL, SU7AK, 5V4AP,
9HI1M, 9K2CF, 9Y4AR.

Take away his B28, 20ft. indoor antenna, anc
Roger Thackery (Edinburgh), would never have
heard—CE8AA, CT2AA, HI3AGS, HC2GU,
LU6DZG, PJ2CB, PZiBF, PYIMX, TN8VK,
VE7PJ, VK3ARX, VK5MF, VKZKIJ (Macquarie

Is.), VP8IK, VPOCP, YVIE], ZS5TK, ZDS8Z,
6W8DY, 6YS5GB, 7XgWW, 7X2IED, 8P6TV,
9Y4CP. :

EVEN LESS H.F.

S. Teague (Worcs.), modified 19 set, 67ft. feeder
with Joystick on the end, 80 metres s.s.b.—HB9KIL,
- HV3SJ, KIKTH, MP4TAF, PI2MI, TF3SD,
VOIFG, VP2MK, VP9AT, WICF, W4YAG, ZDS8Z.
M. Pipes (Derby), “Trio RX”, 66ft. end fed
managed these on 160 metres—GD6IA, GM3VIO/A,
HB9CM, OKI1ACF, OKITA, OK1ZW, OK2BGS,
ON4WC, ZB2AY.

HAPPENINGS

Meetings, contests and gatherings for the merry
month of May include: May 3rd—4th 2 metre con-
test (too late, it’s happened); 24th—25th, 432Mc/s
contest; 24th—25th, 1,296Mc/s contest (I didn’t
know anyone could live at the frequency). Mobile
rallies include: May 18th, Northern MR near Leeds;
18th, Thanet Radio Society’s MR at Ramsgate;
June Ist, ARM.S. rally at Old Warren Aerodrome,
Biggleswade, Beds. (this will be a good ’un, see you
there?), June Ist, Maidstone MR.

Deadline for logs is, as usual the 20th of the
month. Keep the cans on, the antenna polished and
the electricity bills high.

\
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SEMICONDUCT

TECANOLDEY

by M.F.DOCKER, M.Sc.

. AST month we showed that very pure materials
Lwere necessary for the manufacture of semiconduc-
tor devices. At present the most commonly used
materials are germanium and silicon. However many
devices are now being made using compounds of atoms
with three and five valence electrons, such as gallium
arsenide and indium antimonide, the so-called I1I-V
compounds. These and other materials are showing
great promise in device fabrication and undoubtedly
their names will eventually become as common to the
amateur as germanium and silicon are at present.
Germanium and silicon are each found in compound
form and each needs to be very carefully purified before
it can be used in a diode or transistor. Initially, chemical
refining is carried out. Liquid compounds of the re-
quired element are prepared and these are then frac-
tionally distilled in the same way that crude petroleum
is distilled to separate the various compounds con-
tained in it. This process provides a relatively pure
compound which is then processed to yield the element.

Zone Refining

In order to obtain the one part in a thousand million
parts purity which is required a process called zone
purification which is very important to the semicon-
ductor industry is used. When a vertical rod of the
material is suspended in a bath of moiten material of the
same type, as shown in Fig. 1, impurities migrate to the
liquid material to a certain extent. This is because the
impurity is more soluble in liquid than in solid material.
Thermal motion ensures that the impurity atoms move
from the solid to the liquid and vice versa and as their
solubility is greater in the liquid the number moving in
the first way is greater than that moving in the second
way.

The time required however is very long with this

.

X X.X X
X X X
X X XX
X X X
-
XX XX
X X X
X X X X
X XX
XX XX
X X \
XXXXXXXXXXXXXXXXXNM
KXXXXXXXXXXXXXX XXX
XXXXXXXXXXXXXX XXX
XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXX
K X X X X X X X X XXX
XX X X X X X X X X X
Fig. 1: Impurities concentrate more in molten than in solid
germanium.

Solid rod of germanium

Molten germanium

PART TWO

arrangement so that a different method is applied, the
apparatus shown in Fig. 2 being used. A short r.f.
heating coil is passed along a rod of the substance to be
purified. This produces a short region of molten material
which follows the coil along the rod and absorbs a
proportion of the impurity present, carrying it to one
end of the rod.

Molten zone 00000

of germanlum\83833

Inert atmosphere

00000

RFE heating coils— 08898

Graphite boat
Fig. 2: Zone refiming apparatus.

A single pass of the heating coil only reduces the
impurity concentration by a certain fraction, this frac-
tion depending on the type of impurity involved. In
order to further purify the material the heating coil is
swept along the rod several times, each pass resulting
in a similar decrease in the impurity concentration.
Many passes are required in order to obtain a sufficient
degree of purification to permit semiconductor devices
to be prepared from the material.

The various semiconductor materials .tend to have
different impurities depending on the ore from which
they are refined. Silicon usually contains the element
boron as an impurity, giving p-type material. The boron
is very difficult to remove as the solubility of boron in
liquid silicon is not very different from that in the solid.
Consequently zone-refining is not very efficient in this
case. A result of this technical difficulty was that early
silicon devices had to be based on p-type material so
that n-p-n silicon transistors were the first to make their
mark on the market. These devices are still in general
cheaper than the complementary p-n-p devices.

Crystal Defects

Having obtained a pure sample of the semiconductor,
what else needs to be done to it before a transistor can
be made? Last month it was shown that conduction
could be due either to movement of electrons or to
movement of holes; usually conduction is due to both
but it is relatively easy to make one type predominate.
The free current carriers in semiconductors only exist
because very little energy is required to free them from
their fixed positions in the crystal lattice. However there
are various forms of binding which can result in the
trapping of carriers and one of the most important of
these is the presence of some form of crystal defect.

Defects can themselves be of many types, far too
numerous to discuss here; however they often consti-
tute discontinuities in the crystal lattice structure and
this is equivalent to the presence of localised energy
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components
you're after...

... you need the

HovieE Rabio

CATALOGUE

It's the finest, most comprehensive Catalogue we have ever
produced—this latest edition. It has 320 pages, over 8,000 items
listed, over 1,500 of them illustrated. Everything for the keen
constructor—including tools and test gear. With each Catalogue
we supply a 30-page Price Supplement, & bookmark giving
electronic abbreviations, and an order form. All for only 8/6d plus
3/6 post, packing and insurance. Moreover, every catalogue
contains 6 vouchers, each worth 1/- when used as directed.

I Please write your Name and Address in block capitals rE

: Name :

! Address f

POST THIS COUPON NOW I
with cheque or P.O. for 12/- . ,:,
: Home Radio (Components) Ltd. Dept. PW, 234-240 :

.' London Rd., Mitcham, CR4 3HD. J
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T0-3 PORTABLE OSCILLOSCOPE

3in. tube. Y amp. Ben-
sitivity ‘lv p-p/CM.
Bandwidth 1-5 cps-1'5
MHZ. Input imp. 2
megf{} 25p¥F. X amp.
sensitivity. -9v Dp-p/CM.
bandwidth 1-5 cps-800
KHZ. Input imp. 2
meg ¢ 20pF. Time base.

ranges 10 cps-300
KHZ. S8ynchronization. Internalfexternal.
Illuminated scale 140x215x330 mm.
Weight 15ilb. 220/240V. A.C. Supplied
brand new with handbook. £35.0.0. Carr.
10/-.

R208 MK. Il
COMMUNICATION RECEIVER

11 valve high grade communication receiver
suitable for tropical use.1-20 Me/s on 4 bun}ia

NOW OPEN IN EDGWARE ROAD

Our new walk around shop is now open at 311 Edgware Road fully stocked with
all Hi-Fi, Com ion and Test Equi Call inte your nearest shop—
Edgware Road for all Equi, t—Lisle Street for all Equip and €

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE
|| 4 band receiver covering 550 Kecjs to 30 Mefs.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 88B-CW @ ANIL
] ® Variable BFO @ B meter @ Sep. bandspread
{ dial @ IF 456 Kc/s @ Audio output 15 W. @
| Varmble RF and AF gain controls. 115/250V.
A.C. Mains. Beautifully designed. Bize: 7x15x
10in. With mstruction manual and service data. £42.10.0, carriage paid. TRIO COMMUN-
I%TION Ti‘YPE HEADPHONES. Normally £6.19.6. OUR PRICE £3.15.0 if purchased with
above receiver.

L=

AM/CW /FM operation. Incorporates p
vernier driver, BFO. Aerial trimmer, internal
speu.ker and 12v. D.C. mterml power supply
fully tested

and checked £12.10.0. Carr. 20/-.

High quality instrument
with 28 ranges. D.C. volts
4 1-5-1, 500v. A.C.volts 1-5—
} 1,500v. Resistance up to
} 1,000 megohms. 220/240v.
A.C. operation. Complete
with probe and instructions
£17.10.0.P. & P. 6/-.

Additional probes avail-
able: R.F. 35/-. H.V. 42/6.

T0-2 PORTABLE
OSCILLOSCOPE

A general purpose low
cost,  economy  oscillo-
scope for everyday use.
Y amp Bandwidth
2 CP81 MHZ. Input
imp 2 megQ 25 pDF.
Illuminated scale. 2in.
tube. 115 x 180
230mm. Weight

220/240V  a.c. Supplied
brand new with hand-
book . £22.10.0. Carr. 10/-.

TE-200 RF SIGNAL GENERATOR

Accurate wide range sig-

nal generator covering
120 Ke/s-500 Me/s on
6 bands. Directly eali-

brated. Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion.  220/240V. AC.
Brand new with instruc-
tions. £15, Carr. 7/6.
Bize 140x215x170 mm.

TY75 AUDIO SIGNAL
GENERATOR

Sine Wave 20 CPS-200
Kefs. 8quare Wave 20
CP8-30 Kejs. High and

impedance output.
Output variable up to 6
volts. 220/240 volts A.C.
Brand new with instruc-
tions. £18. Carr. 7/6.
Size 210 < 150% 120 mm.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mFd
2 ohms 200 meg-
ohms. Also checks
impedance, turns
ratio, insulation,
200/260V. A.C.
Brand New
£17.10.0

Carr. 7/6.

‘\\\\\\\

—n
Sy

W

MARCON! TEST EQUIPMENT
EX-MILITARY RECONDITIONED, TF.144G
STANDARD S1GNAL GENERATORS, 85 Kc/s-
25 Mc/s, £25 Carr. 30/-. T.F.885 VIDEO OSCILLA-
TOR 0-5 Mc/s, £45 Carr. 30/-. T.F.195M BEAT
FREQUENCY OSCILLATOR 040 Kc/s. 200/250V.
.C., £20 Carr. 30/-. T.F.142E Distortion Factor
Meter, £20 Carr. 20/-. All above offered in excellent
condition, fully tested and checked. T.F.1100 VALVE
VOLTMETER, Brand New, £50 T.F.1267 TRANSMI1S-
SION TEST 8ET, Brand New, £75 T.F.1371 Wide Band Millivolt Meter. Brand New, $50.

TE111. DECADE
RESISTANCE
ATTENUATOR

Variable range 0-
111dB.Connections,
Unbalanced T and
Bridge T. Impedance 600Q range (0-1d x B
10) + (1dB x 10) + 10 + 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0-05dB. +Indication dB < 0-01.
Maximum input less than 4W (50V). Buiit in
8000 load resistance with internaljexternal
switch. Brand new £27.10.0. P. & P. 5/-.

SINCLAIR EQUIPMENT

S 212 12 watt amplifier, 89/6
{ PZ4 Power Supply Unit 88/6
Stereo 25 Preamp. £8.19.6
Q1 Speakers  £7.19,8
Micromatic Radio  Kit.
49/8. Built 59/6.
ALL POST PAID
SPECIAL OFFER
Two 212 Amps., PZ4 Power Supply, Stereo
25 Preamplifler, £22, or with two Ql4
speakers, £3 ;

NEW SINCLAIR 2000 SYSTEM

35 watt Integrated Amplifier, £29, Carr. 5/-.
8elf-powered FM Tuner, £25. Carr. 5/-.

LAFAYETTE DE-LUXE 100KQ/VOLT
“LAB TESTER” Glant 64in. scale. Built-in
meter protection 0/-5

TE-900 20,0000Q/VOLT
GIANT MULTIMETER
mirror scale and overload
protection. 6in. full view
meter. 2 colour scale. 0/
2:5/10/250/1,000/5,000v
A.C. 0/25/12-5/10/50/
250/1,000/5,000v. D.C.

JIK/10K/100K /108
10Mn - 10 to 49-4dB
| £18.18.0. P. & P. 5/-.

0/50LA/110/100/500
mA/10 amp. D.C. 02K/
200K/20 MEG. OHM.
P. & P o5/

£15.

MODEL AS-100D. 100K Q/
VOLT. &in. mirror ecale.
Built-in meter protection.

-1000V. A.C. volts 1-5V
-1000V  D.C. current |
254 A-1C amp Ohms 0-
10meg QdB —20 to +8i
dB. Overload protection.

12 L;mp 0121\/2001\/21\4/ £12.10.0. Carr. 3/6.
7dB.

200M Q. —20 to +1 PROFESSION-

£12.10.0. P. & P. 3/6. AL 20,000 opy
LAB. TYPE
Multitester.

Automatic
overload pro-

tection, mirror
1/10/50/250/500/1,000 volts

MODEL TE-90 50,000 O.P.V.
mirror scale overload protec-
tlon 0/3/12[60/300/600[1200v

0/6/. 0/300/1200v.

scale.

Ranges:

D c 03/6/60/500mA D.C. D.C. and A.C. 0-500uLA, IOmA 250mA
16K/160K/1-6/16meg 2. —20 Current: 0/20K, 200K, 2 megohm, Declbels:
to x 63dB.£7.10.0, P. & P. 8/-. o lg to ;"‘il‘ldB £5.19.6.

MODEL TE-10A. 20kQ Vot

5/25/50/250/500/2,500v. D.C.

MODEL TE-70. 30,000 10/50'100:600‘1,000\'. A.C.

0.P.V. 0/3/15/60/300/600 0/8004.4/2-56 mA/250 mA D.C.
/1,200%. D.C. 0/6/30/120/ 0/6K /6 meg. ohm. —20 to
600/1,200v. A.C. 0/30pA 22dB

/3/30/300mA. 0/16K/160K 10-0. lOOmFll 0 100-0-ImFd
/1-6M/16 Meg. 69/6. P &l 2/6

£5.10.0. P. & P. 3/-.

MODEL TE-12
0,000 O.P.V. 0/0-8/6/30/120/

MODEL PT-34. 1,000

0.P.V. 0/10/50/250/ 20/600/1,200v. }{:S:
500/1,000v. A.C. and 0/600LA/6/60/600mA.  0/6K/

D.C. 0/1/100/500/mA.
D.C 0/100K Q. 39/6.
P.& P.1/6.

600K /6Meg./60 Meg.Q 50pF.
0-2mFd. £5.19.6. P. & P. 3/8.

Nearly 200 pages giving full details of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION
EQUIPMENT AND HI-FI EQUIPMENT,
Each section greatly enlarged and fully
Mustrated. Thousands of items many at
bargain prices.
Free Discount Coupons Value 10/-

SEND NOW-ONLY 76 pcpt-

@ (RADIO) L

SN USRI /q’/ﬂ//

1 &

3and 34, LISLE STREET,
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LEICESTER SQ.,LONDON W.C.2 0I-4379I55
311, EDGWARE RD.,LONDON,W.2 0i-2620387
(ALL MAIL ORDERS 7O :- 3,LISLE STREET, LEICESTER SQUARE,LONDON, W.C.2)

ECHO HS-6506 STERED HEADPHONES

‘Wonderfully
fortable.

weight adjustable
vinyl headband.
6ft. cable and

P.&P.2/8.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequency coverage
20-80  Mc/s. AM
CW/FM. lncor.
porates precision dial, level meter, precision
attenuator 14 V-100mV. Operation from 12
volt D.C. or 0/110/200/250 volt A.C. Bize
12 x 84 X 9in. Bupplied in brand new con-
dition comnplete with all connectors fully
tested . £45. Carr. 20/-.

FIELD TELEPHONES TYPE L

l Generator ringing, metal cases. Operates from
two 1-5V batteries (not supplled) Excellem,
l condition. £4.10.0 per pair. Carr.

MARCONI
CT/44/TF956

AF Abdsorption
Wattmeter

1 wpfwatt to 6 watts.
£20. Carr. 10/-.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:

<01/-003/-1/-3/1/3/10/30/

100/300V. R.N.8, 4
2Me/s. Decibels

+50dB Bupplied

new complete with leads

and  instructions. Opera-

tion 230V. A.C. £17.10.0.

Carr. 5/-.

AUTO TRANSFORMERS

0/115/230v. 8tep up or step down. Fully
shrouded.

150 £1.12.6. P. & P. 3/6.
300 W. £2. 7.6. P. & P. 3/6.
500 W. £3.10.0. P. & P. 6/6.
1,000 W. £510.0. P. & P. 7/6.
1,500 W 8.10.0. P. & P. 8/6.
3,000 W. £7.100. P. & P. 12/6.
7,600 W. £15.10.0. P. & P. 20/-.

IMITED

01-437 8204

9 a.m. to 6 p.m.
every day Mon-
day to Saturday
{Edgware Road)
{ day Thurs.)
Trade supplied.
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levels in the band gap. A sample of germanium may
contain tens of thousands of dislocations in one c.c.
of the crystal and a sample of silicon may contain
millions of such discontinuities. The boundaries of
individual crystallites also represent defects in the over-
all crystal structure. The presence of defects in semi-
conductors results in a large reduction of the:lifetime
of the current carriers as they soon become trapped—
in the same way that a billiard ball moving on a rough
table becomes caught in the undulations.

Crystal Growth

In order to remove these defects a single crystal is
produced from the polycrystalline substance. There are
several methods of doing this. The one most commonly
used is probably the Czochralsky method which was
developed in 1916. This involves the growth of a single
crystal from a bath of molten semiconductor material
as shown in Fig. 3. A small seed crystal is required and
this is obtained by cutting very carefully from a poly-
crystalline sample a small single crystallite. This is
then dipped into the melt and very, very slowly with-
drawn, rates of between one-hundredth of a centimetre
and sixty centimetres per hour commonly being used.

1

Rotating and moving puller

Inert atmosphere

Seed crystal

Grown crystal

X X XX XX XX X XX
X XX XX XX XX X X
XXXXXXXXX{X

<—R.F heating coll

0000000
0000000

Molten germanium

Fig. 3: The Czochralsky apparatus used to produce single
crystals.

As the crystal is pulled out new material grows on to
the seed. The atoms are deposited in the same orienta-
tion as that in the seed and in this way a long single
crystal is produced. In order to help maintain a uniform
growth rate the crystal is rotated at up to 200 r.p.m. on
an axis along its length. Crystals of up to three inches
diameter can be produced in this way, but more usually
one-inch rods are made. This method can be used to
produce single crystals of many different substances
including germanium, silicon, gallium arsenide, copper,
silver and lead.

In order to avoid the risk of impurities being intro-
duced from the vessel containing the melt it is possible
to produce a molten pool of the material in the solid
polycrystalline substance by locally heating the re-
quired region with a beam of high energy electrons, the
same crystal-pulling techniques being used as before.

Another method of making single crystals is the
float-zoning process where a seed crystal is ‘again
required, but this time a slowly moving r.f. heating
coil is used to produce the molten zone, in a similar way

/ \\ Polycrystalline germanium
/ |

/ - A
/ \
/ A
7 \
/ Motion
of coil \

RFE heating coil

000
i
1
A
g
;
i
— OOTFOO
-

Inert Single crystal

atmosphere

Fig. 4: Float zoning apparatus.

to that used in the zone refining apparatus. The seed
crystal is placed at the bottom of the polycrystalline
rod as shown in Fig. 4 and the r.f. cofl placed around the
rod just above the seed. It is slowly moved up the rod
and as it moves the melted and then recrystallised
material forms an extension of the criginal seed crystal.
This method was developed at the Bell Telephone
Systems laboratory during the ’fifties.

A further method is the Bridgeman process in which
the polycrystalline sample is slowly lowered through a
furnace which is at a temperature above the melting
point of the sample. As it comes out of the furnace it
starts to recrystallise and a single crystal usually results.
However in this method it is not so easy to control the
orientation of the crystal faces.

Annealing of the single crystals is carried out to
reduce the number of defects present in the lattice and
consequently to improve the characteristics. This is done
by cooling the single crystal very slowly so that defects
have time to move out of the crystal.

Doping

Having obtained a pure single crystal of the material
it is then necessary to add impurities! There are various
ways of doing this and the different methods are used
in the appropriate circumstances. Here only the prob-
lem of obtaining a uniform deping will be considered.
It should be emphasised that the impurities in a
semiconductor have to be very precisely controlled.
The word impurity does not in this cas2 mean something

L1 ¢

Grown crystal

Ll

X
X '
X X /—Doped germanium
X
X
X

Pure germanium

Fig. 5: The double-crucible method of growing doped crystals.
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which is undesirable but an added atom which is
different from the majority of atoms in the crystal.

Two important methods of doping are used. The
first is the floating crucible in which there are two
vessels, one having a small hole in its base (see Fig. 5).
This contains pure material to which a small amount of
the appropriate dope impurity has been added and
floats in a quantity of pure material in the outer vessel.
The system is used in conjunction with the Czochralsky
method for producing single crystals and the resulting
crystal has the required degree of doping. The reason
for using the rather complicated apparatus is that if the
dope were simply added to the melt the concentration
of impurity in the crystal would vary as the crystal
grew, the last part of the crystal to grow having a much
higher doping level and consequently a lower resistivity
than the rest. The double crucible compensates for this
by keeping the impurity concentration constant as the
crystal grows. .

The second and perhaps the most important method
is that of gas phase doping. This technique is used with
the float-zoning method of preparing single crystals.
Instead of carrying out the refining in a vacuum, the
apparatus is surrounded with a gas containing the
required doping atoms. The molten zone slowly absorbs
some of the gas thus becoming doped. As the zone
moves up the rod the doping proceeds, resulting in a
uniform impurity concentration in the crystal.

The resistivity of the long round crystal is measured
and it is then cut into thin slices about twenty-five
thousandths of an inch thick and one inch in diameter.
These are all lapped in order to provide smooth sur-
faces and finally they are chemically etched to remove
damage, e.g. scratches, caused by the slicing process.

After being carefully washed in very pure water they are

ready to be used for the manufacture of devices. The
final slice is about ten thousandths of an inch thick.

Growing Epitaxial Layers

Another manufacturing term which is seen frequently
is “epitaxial’” and very many devices are now manufac-
tured using the epitaxial planar process. In order to
obtain a device with high frequency capabilities it is
necessary to use high resistivity material. However it is
a disadvantage to make the whole device of this

material because of the resultant high impedances. The )

epitaxial process starts with a low resistivity slice on to
which a thin layer of high resisitivity material is grown,
the so-called epitaxial layer. The atoms deposited on the
surface align themselves with the atoms in the crystal
lattice so that they do not constitute crystal defects but
are simple extensions of the crystal. The chemical
reaction involved in the process is of the form:
SiCl, + 2H, = Si + 4HCl

Silicon tetrachloride reacts with hydrogen to liberate
silicon at the surface of the slice. Doping is achieved by
adding boron tribromide to the gases to produce p-type
material or phosphorous trichloride for n-type material.
A similar reduction reaction occurs, boron or phos-
phorous being deposited as impurity atoms in the
epitaxial layer. ‘

An individual transistor, diode, resistor and so on is
called a device. An active device is one which can be
used to amplify power; a passive device is one which
produces no amplification, e.g. a resistor. Next month
we shall describe methods of making diodes.

TO BE CONTINUED i

NEXT MONTH IN P.W.

A.C.-D.C. METER

Constructional article giving details of a
sensitive multirange transistorised voltmeter
for measuring a.c. and d.c. voltages. On a.c,,
the lowest range has an f.s.d. of 3mV and
on d.c. 100mV.

A CALIBRATED
SIGNAL GENERATOR

A constructional pro-
ject which over-
oy = = comes one of the
bl main disadvantages

of building test gear
——calibration.  This
oo simple unit gperates

: between 450Hz and

-'""'""“ ’_ : 35MHz and by using
the specified com-

ponents, calibration is simply a matter of
copying from a chart provided in the

" article. The unit will provide modulated r.f.,

c.w. or a.f. signals.

PLUS OTHER CONSTRUCTIONAL
PROJECTS AND REGULAR
FEATURES

PRACTICAL

WIRELESS

All in the JULY issue on
sale June 6th

ORDER YOUR COPY NOW!
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NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with perform-
ance charac-
teristics to
suit the most
discriminat-
ing listener.

6 transistor ” Ry
circuit e
with in- >p<
tegrat- o
ed pre-
ampli-

fler asgembled
on special printed sub
panel. AD181-AD182 operating
in symetrical complementary pair. Qutput transformer
coupled to 3 ohm and 15 ohm speaker sockets. 8tandard
phono input sockets. Full wave bridge rectifier power
supply for AC mains 200-240v. Controls: Bass, Trebie,
Volurne/on/ofl. Function selector for PUL, PU2. Tape,
Radio. The H8L.700 is strongly constructed on rigid steel
chassis bronze hammer enamel finish, size 9} x 5 x 4} in.
high.
Performance figures:
8ensitivity —PU1-60m/v,
58K input impedance.

PU2-110m/v, 1 meg input impedance.

Tape—110myv, 1 meg Input impedance.

Radlo—110m/v, | meg input impedance.
Output power measured at 1Ke - 6.2 watts RM8 into 3
ohms, 8.8 watts RMS Into 15 ohm. Overall frequency res-
ponse 30 c/s-18 Kc/a: Continuousty variable tone controis;
Bass, + 8 db to — 12 db at 100 ¢/s. Trebie, + 10 db to
~—1I0 db at 10 Kc/s.
The HBL.700 has been designed for true high fidelity
reproduction from Radio Tuner, Gramophone deck and
Tape Recorder pre azup but is also capable of being used in
conjunction with a guitar by connecting to PU | socket and
the peak output power willthen be intheregion of 15 watts.
Bupptied complete with knoba, attractive anodised alu-
minium front escutcheon panel, long spindles (can be cut
to suit your housing requirements) full circuit diagram and
operating instructlons. Limited Number.

Ou_Special  £7 19,6 P. & P.7/6.

Price

BRAND NEW 3 OHM LOUDSPEAKERS
5in.14/-;64in.18/6;8in.27/-; 7 x 4in.18/8; 10 x 6in. 27/6
E.M.I.8x 5in. with high flux magnet 21/-. E.M.I. 13§ x
8in. with high flux ceramic magnet 42/- (15 ohm 45/-).
E.M.I. 18 x 8in. with two inbuilt tweeters and crossover
network.3 or 15 chms 4 gns. P. & P.5in .2/-, 64 & 8in.2/6
10 & 12in. 3/8 per speaker.
BRAND NEW. 12in. 16w. H/D Bpeakers, 8 or 15 ohms.
Carrent production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0.
P. & P. §/-. Guitar models: 25w. £6.0.0. 35w. £8,0.0.
E.M.I. 3{in. HEAVY DUTY TWEETERS. Powerful cera-
maic magnet. Available In 3 or 8 ohms 15/« each; 15 chma
18/8 each. P. & P. 2/6.
i2in. “RA' TWIN CONE LOUDSPEAKER. 10 watta peak
handling. 3 or 15 ohni, 35/-. P. & P. 3/6.

35 OHM SPEAKERS

34in. 12/8;7 x 4in. 21/-. P. & P.2/- per speaker.

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

QUALITY PORTABLE TAPE RECORDER CASE.
Brand new. Beautifully made. Only 49/8. P. & P. 8/6.
Dual Purpose Bulk Tape Eraser and Tape Head Demagnet-
iser 35/-. P. & P. 3/..

CRYSTAL MIKES. High imp.
High sensitivity. 18/8. P. & P. 1/6.
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 214.. P. & P. 1/6.

CARBON MIKE INSERTS. Brund new 2jin. dia. 5f-.
P. & P 1/5.

for desk or hand use.
6

NEW S.T.C. TYPE 26 MINIATURE RELAYS8—i8 volt-
4 8/p, cfo contacta. 1 amp rating. Coil resistance 5,800
ohms. 8ize approx. § x 1} x 1}in. high.8/6each.P. & P 1/6

SPECIAL OFFER! PLESSEY TYPE 28 TWIN TUNING
GANG. 400pF 4 148pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 ke/s
1.F. 8ize approx. 2~1x 1jIn. Only 8/6. P. & P. 2/6.

MAINS TRANSFORMER. Primary 200-240V two separate
§ wave secondaries giving approx 18V at lamp and 20V at
1-2 amp; secs. can be connected in serles for 36V at 1-5
amp. Ideal for transistor power supplles. Drop through
mounting. Btack size 21 x 3} « §in. 15f., P. & P. 6/-.
MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. 8ec. 9-0-9 at 500 mA. 11/-. P. & P. 2/6.
Prl. 200/240v. 8ec. 12 0~12 at 1 amp. 14/6. P. & P. 2/6.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. 27/8. P. & P. 3/6.
MATCHED PAIR OF 2§ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. Btack size 14 x 1} x
#in. Output trans. tapped for 3 ohm and 15 ohm output.
10/- pair plus 2/-. P. & P.

HIGH GRADE COPPER LAMINATE BOARDS
8x8x1),in. FIVE for 10/- P. & P, 2/-.

TRANSISTOR STEREO 8 + 8 MK II

Now using 8ilicon Transistors in first five stages on each
channel resulting in even lower noise level with improved
sensitivity. A reaily first-class Hi-Fi 8tereo Amplifier Kit.
Uses 14 transistors giving 8 watts push pull output per
channel (16W. mono). Integrated pre-amp. with Baas,
Treble and Volume controls. Suitable for use with
Ceramie or Crystal cartrldges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parta
supplied including drilled metal work. Clr-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. 8imple step by step instructions enabie
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response +3dB. 20-20,000 c/a.
Baas t approx. to +12dB. Treble cut approx. to
—168dB. Negative feedback 18dB over main amp.
Power requirements 26V at -6 amp.

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

Circuit dlagran), construction details and parta list (free
with kit) 1/8. (8.A.E.).

Official Btackists of all
PEAK SOUND HI-FI EQUIPMENT
including the

P.W. DOUBLE 12 STEREO AMPLIFIER as featured

in Practical Wireless April, May and June [ssues.

Component pack as specified.

2 8pools of “Cir-Kit"

2 Pre-amp and tone control kits

4 31in. % 2in. “Cir-Kit” matrix

2 Boards 5* x 3}"

2 PA.12-15 Power Amp Kits

2 Heat 8ink assemblies

1 P8.45K v power supply kit

1 Pack-flat airormosia teak finished
Cabinet kit

5 Controls as specified

-
-

®
2
I
covoon

-
Showmuie

[
BE £
[ -1
o> @

o
B

Total cost £23.5.6

Plus P. & P. 11/-.
(Excluding metal work, knobs, plugs and sockets and
fuses)

2 SPECIAL PURCHASE!
N\ EM.I. 4-SPEED PLAYER
\{ Heavy 83in. metal turntable.
| Low tlutter performance 200/

250 v. shaded motor (80 v.

tap). Complete with latest

type lightweight piek-up arm
and mono cartridge with tjo

stylil for LP/78. ONLY 83/-.

P. & P.6/6.

QUALITY RECORD PLAYER AMPLIFIER MKII

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

ALSO AVAILABLE mounted on board with output
transtormer and speaker ready to fit into cabinet helow.
PRICE 87/8. P. & P. 7/6.

DELUXE QUALITY PORTABLE R/P CABINET MKII
Uncut motor board size 14} x 12in. clearance 2in. below.
54in. above. Will take above amplifier and any B.8.R. or
GARRARD autochanger or Ringle Player Unit (except
AT60and 8P25). Bize 18 x 15 x 8in. PRICE 78/6. P.&P. 9/6

FM/AM TUNER HEAD
Beautifully designed and pre-
cisionengineered by Dormer &
Wadsworth Ltd. Supplied
ready fitted with twin -0005
tuning condenser for AM con- [0y
nection. Preatigned FM sec-
tion covers 86-102 Mc/s. [.F.
output 10-7 Mc/s. Complete
with ECC85 (6L12) valve and
full circuit diagram of tuner head. Another special bulk
purchase enables us to offer these at 27/8 each. >, & P, 3/-.
GORLER F.M. TUNER HEAD. 88-100 Mc/s. 10-7 Mc/s.
L.F. 15/- plus 2/6 P. & P. (ECC83 valves, 8/8 extra)

3-VALVE AUDIO

AMPLIFIER MODEL HA34
Deslgned for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. HReady built on
plated heavy gauge meial
chassis, size 74" w.>c4” d.x
41" h. incorporates ECCS3,
EL84, EZB0 valves. Heavy
duty, double wound malns
transformer and output trans-
former i A for 3 ohm
speaker, separate Bass, Treble and volume controls. Nega-
tive feedback line. Output 4§ watta, Front panel can be
detached and leads extended for remote mounting of
controls. Complete with knobs, valves, etc., wired and
tested for only £4.5.0. P. & P. 6/-.

HSL ““FOUR" AMPLIFIER KIT. 8imilar in appearance to
HA34 abuve but employs entlrely different and advanced
circuitry. Complete set of parts, etc. 79/6. P. & P. 6/-

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Palr) 15/-; V15/10p, 10/-; OC71 5/-; OC76 6/-;
AF1I7 3/6; 26339 (NPN) 3/-,

8et of Mullard 6 transistors 0C44, 2—0C45, AC128D
matched pair AC128 25/-; ORPI2 Cadminm Bulphide
Cells 10/8. AHl post tree.

D
[

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240
volta, Us-
ing heavy
duty fully
fsclated
mains
trama-
toarmer
with  full
Wave rec-
tification  giving
giving adequate
smoothing with negligible
hum. Valve line up: —2 x ECLS8 Triode Pentodes.
1x EZ80 as full wave rectifier. Twe Dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A Dual valume contrcl is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “Balance’ control fitted
attherearof the chassis. Input senaitivity is approximately
300m/v. for full peak output of 4 watts per channel (8
watts mono), into 3 ohm speakers, Full negative feedback
in a carefully calculated circuit, adlows high volume levels
to be used with negligible distortion. Supplied complete
with knobs. Chassis size 11°w x4°x. Overall height
including valves 5°. Ready buiit and tested to a high
standard. PRICE 8 gns. P. & P. 8/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models. AD brand new in maker’s packing.
E.M.I. MODEL 999 Single Player with unit
mounted pick-up arm and mono cartridge L £5.5.0
B.S.R. UA25 with latest mono compatible cart.  £6.19.8
All plus Carriage and Packing G/6

LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 3000, AT60 etc. Send 8.A.E. lor latest Prices!
PLINTH UNITS cut out for Gurrard Models, 1025, 2025,
2000, 3000, ATH0, 8P25. With rigid Derspex cover.
OUR PRICE § gns. complete. P. & P. 8/6.

LATEST RONETTE T/O STEREG/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. Only 32/8. P. & P.9/-.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/T8 mono or stereo records on
mono equipment. Only 30/- P. & P. 2/

SONOTONE 9TAHC compatible Sterec Cartridge wkh
diamond stylus 50/-. P. & P. 2/

2=
gE}‘V I?NZI/,YI ACOS8 High-G for EP and LP. Only 10/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

AMPLIFIER KIT
Type TAl

® Peak out.
put in excess

components.
® Buiit on o

printed circuit panel size 6 x 3in. .

® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speakers. ® Transistom (GET114 or 81 Mullard AC128D
and_matcned pair of AC128 o/p). @ 9 volt operation.
@ Everything supplied, wire, hattery clips, solder, ete.
® Comprehensive easy to follow tastructions and circuit
diagram 2/68 (Free with Kit). A1l parts soid separately.
SPECIAL PRICE 45/~ P. & P. 3/. Also ready built and
tested, 52/8. P. & P.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECLS2 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 obms. Output approx. 3-5 watts. Volume
and tone controla. Chaassis size only 7° wide x 3° deep x
6” high overall, AC malns 200/240v. 8upplied abaolutely
Brand New completely wired and tested with valves and
good quality output transtormer. FEW ONLY.

OUR ROCK BOTTOM B (&P
BARGAIN PRICE 8/-
10/14 WATT HI-FI ==

AMPLIFIER KIT

A stylishly finiahed

monsural amphfier

with an output of

14 watts from 2

EL84s in push-pull.

Buper

of both music and

speech, with negli-

gible hum. Beparate

inputs for mike and

gram allow records

ard announcements .

to follow each other. v U

Fuily shrouded section wound output transformer to
match 3-15 Q apeaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut, Valve line-up 2EL84s, ECC83, EF88 and
EZ80 rectifier. Bimple instructlon booklet 2/8 (Free with
parts). All parts sold separntely. ONLY £7.8.8. P. & P. 8/8.
Also available ready buikt and tested complete with std.
input sockets, 29.5.0. P. & P. 8/6.

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.: 01-540 3985

Please write clearly

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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Mon.~—Sat. 9 a.m.

R.S.T. VALVE MAIL ORDER CO.  coiitimen

BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM SW.16 o e

1A7 719 | 6BQ7A 7/- | 6K7G  2/- | 9BWE 7/- | 20P5  20/- | 80 7/6 | DF96 7/6 | ECF80 6/6 | EM80 7/6 | PC97  8/9 R65/50080/- UF89  7/8
1D3 7/8 1 6BR7 17/- | 6K7GT 4/6 | 10C1 12/8 | 25A8 8/6 | 85A2 7/3 | DH77 4/9 | ECF82 6/6 | EMB1 8/3 | PCC84 6/6 40/- | UL4l 18/-
1HS5 7/- | 6BR8 12/8 | 6KAM 11/6 | 1002 12/8 | 25L8GT 7/- | 160B2 11/8 | DK52 /9 | ECH21 12/6 | EM84  7/8 | PCC89 10/6 BP4 8/- | UL84 7/-
1LDS 6/- | 6B87 25/- | 6K8G  8/- [ 10F1 14/9 | 25Y5  6/— | 150C4 9/8 | DK91 /- | ECH35 11/8 | ESU15020/— | PCC189 10/8 | 8P41 3/6 | UM80 5/6
INGGT 8/- | 6BW6 14/6 | 6KBGT 7/- | 10F3 18/- | 25Z4 8/8 | 801 8/6 | 9K92 /— | ECH42 11/- | EY51  7/8 | PCF80 /8 | 8P61 8/6 [ UU6 13/8
1R5 8/- | 6BW7 18/- | 6K25 15/- | 10F9 10/ | 25Z5 8/- | 807 9/- | DK96 /8 | ECH81 §/8 | EY86 7/- | PCF82 6/8 | 8TV280/80 |UU7 13/8

184 5/8 | 6C4 5/- | 6L1 12/- | 10F18 /- | 25626 8/6 | 813UBA DL66 26/ | ECHB3 8/6 { EZ35 6/- | PCF84 8/- 85/~ | UU9 8/8
185 4/8 | 6C5G  5/- | 6L6G  7/9 | 10L1 /- | 28D7 9/3 120/- | DL92 6/3 | ECL80 7?/- | EZ40 8/3 | PCF86 8/-|8U25 19/8 | UY21 9/6
1T4 4/- | 6C8 3/9 | 6L18 6/- { 10LD1110/6 | 30C1 8/9 | 813 80/- | DL93  4/- | ECL82 7/~ | EZ41  9/6 | PCF801 9/8 | 8U215012/8 | UY41 8/8
3A4 4/- | 6C8G  8/- | 6Q7G  6/- | 10P13 138/8 | 30C15 15/- | 866A 15/— | DL94 6/9 | ECL83 10/3 | EZ80  5/6 | PCF802 9/9 | T41 16 | UYSS  8/6
3Q4 7/9 | 6CD6G 24/ | 6Q7GT 8/6 | 11E3 70/~ | 30C17 16/- | 954 5/3 | DL95 /9 | ECL86 9/- | EZ81  5/8 | PCF80515/- | TDD4 ] VMP4G 17/-
3Q5 ?/- | 6CH6 7/8 | 63A7TM 7/- | 12AT6 4/8 | 30C18 156/- | 1625 8/6 | DL96 /6 | ECLL800 GZ30 10/- | PCF80618/~ | U10 ki 25/-
384 8/38 | 6CW4 12/- | 68C7 7/- | 12AT7 8/~ | 30F5  17/- | 4022AR687/- | DM70 /- 30/~ | GZ32 10/- | PCF80815/8 | Ul4 /6 VRlOGI30
6D6 8/9 | 68G7  8/- | 12AU6 6/9 | 30OFL1 16/- | 5763 12/- | DY86 /- | EF9  20/- | G234 11/- | PCI82 7/9 | U19 35/ 8,

3Vv4 8/9

B5R4GY 10/8 | 8E5 7/8 | 68H7  38/8 | 12AU7 5/9 | 30FL12 19/~ | 7193 2/- | DY87 /8 | EF37A 7/- | KT36 18/- | PCL83 10/3 | U26 15/ VR150/30
BU4G  4/- | 6F1 12/8 | 6837 8/- | 12AX7 6/8 | 30FL14 15/8 | 7476 14/— | E88CC 12/- | EF39 8/- | KT61 17/8 | PCL84 8/6 | U26 15/

5V4G  5/6 | 6F5G  8/- | 6BK7GT 4/9 | 12BA6 8/~ | 30L16 17/- | A6l 719 | EABO /8 | EF41 10/~ | KT66 21/- | PCL85 9/3 | U78 4/8 | VT25 15/—
BY3GT 6/- | 6F6G  5/- | 68L7GT 8/- | 12BE6 6/8 | 30L17 17/- | ATP4 2/3 | EABC806/6 | EF50 5/- | KT81 385/~ | PCL86 9/8 | U181 13/ | VT31 80/-
524G  7/- | 6F8G  6/6 | 68N7GT 5/68 | 12C8GT 5/- | 30P12 16/- | ATP5 12/- | EAF42 10/~ | EF80 5/~ | KT81 (7C5) | PENA420/- | U251 16/3 | VU111
6/30L2 156/~ | 6F11 8/6 | 68Q7 7/6 | 12E1  20/- | 30P19 16/- | ATP7 8/6 | EB41 10/- | EF88  7/- 16/- | PENB420/- | U301 12/6 | VU120 12/6
6A7 15/- [ 6F13 8/8 | 6U4GT 12/- | 12J5GT 2/8 | 30PL1 18/- | AU2 80/- | EB91 8/- | EF86 6/8 { KT88 80/— | PEN45 7/- | U403  6/8 | VU508 35/—
6ASG 12/8 | 6F14 12/8 ( 6USG 7/6 | 12J7GT 6/6 | 30PL13 18/8 [ AUS 8/9 | EBC33 8/6 | EFR9  5/6 | KTW61 8/86 | PEN46 4/- | U404 7/8 | w81M 12/8
6AC7 4/- | 6F23 18/- | 6V6M 12/- | 12K7GT 6/- | 30PL14 15/- | AZ1 8/- | EBC41 9/9 | EF91  8/6 | KTZ41 6/- | PL36 10/9 | USO1 28/6 | XH1-5 5/-
6AKS 5/— | 6F24 14/- | 8V6G  4/6 | 12K8GT 8/- | 35A5 11/6 | AZ31 10/- | EBC90 4/6 | EF92 2/6 | ML4 17/6 | PL81  8/- | UABCS0 8/8 | XP1-5  5/-
BALS 4/8 | 6F25 15/- | 6V6GT 8/8 | 12Q7GT 8/- | 35L6 5/9 | CBL31 16/- | EBF80 7/6 | EF98 15/~ | ML6 6/~ | PL82  8/6 | UAF42 10/6 | X8G1-510/-
6AM5 2/6 | 6F28 14/- | 6X4 4/6 | 128A7 8/- (35W4 4/8 | CCH35 16/- | EBF83 9/- | EF183 6/6 | M8P4 10/- | PL83 7/ | UBC41 9/3 | Y63 e
6AM6 8/8 | 6G6 2/6 | 6X5G  4/8 | 128G7 6/- | 3523 10/— [ CL33 20/~ | EBF89 6/6 | EF184 7?/- | MUl4 7/8 | PL84 7/- | UBC81 9/3 | Tubes

6AQ56 6/3 | 6HE 8/- | 6X5GT 6/- | 128H7 3/- | 3524GT 8/8 | CY30 12/6 | EBLL 14/- [ EL32 3/8 | MX40 12/8 | PL500 14/6 | UBF80 7/- | 3EG1 85/-
6AS7G 16/- | 6J56M B/ | 7B6 11/6 | 128J7 4/6 | 3625 8/— CY3l 8/6 | EBL21 12/- | EL33 12/6 | N78 19/- | PX4 14/- | UBF89 7/8 | 3SFP7 29/~

4/9 | 6J5G 4/- | TB7 718 | 128K7  4/8 | 37 8/- | DAC32 7/- | EBL31 27/8 | EL34 10/6 | N108 25/- | PY33 10/9 | UCC84 8/8 | 5CP1  55/-
BAUB 5/- | 6I6GT 5/6 | 7Ca 16/- | 128R7  5/- | 42 8/- | DA¥91 4/6 [ EC90 5/- | EL41 10/6 | NGT1 8/- | PY8l 5/ | UCC8S 7/0 CV1526 40/

6B4G  20/- | 676 3/8 | 7Ca 16/~ | 14H7 9/6 | 50BS 8/6 | DAF96 7/8 | ECC81 6/- | EL42 6/8 | NGT7 80/- | PY82 5/3 | UCF80 8/8 | ACR131100/-
6B8G 2/- | 6JTM 8/8 | 7D5 8/- | 19AQ5 5/- | 50C5 8/3 | DCC90 10/8 | ECC82 5/9 [ EL84  4/9 [ OA2 6/- | PY83  7/- | UCH42 10/6 | VCR97 35/-
6BA6 b/- | 677G 8/- [ 7THT 8/8 | 20D1  10/- | 50CD6G31/- | DF33 8/~ | ECC83 6/3 ELSO 8/3 0oc3 7/- | PY800 9/8 | UCH81 7/- | VCR517B

6BE6 6/ | 6J7GT 7/6 | 7TR7  13/- | 20¥2 14/- | 50L6GT 6/— | DF70  9/- | ECC84 5/68 | EL95 0Z4 4/8 | PYS01 9/8 | UCL82 7/6 46/
6BH6 9/- [ 6K8GT 5/- [787  45/- [ 20L1 20/~ | 75 9/6 | DF91  4/- | ECC86  5/- ELLso 20/— PC86  11/6 | R2 7/8 | UCL83 10/- | VCR517C
6BJ6 9/- | 6K7M 676 | 7Y4  8/8 | 20P4 20/ |78 5/~ | DFe2  8/- {Eccss 7/6 [ EM34 21/- | PC88 11/8 | R19  7/9 | UF41 10/6 46/
SPECIAL 24 HOUR SERVICE R, B P DngTslg)fJ“vm 20/~ o1 ag
3 or .. '~ plus postage
OBSOLETE TYPES A SPECIALITY Special 24 Hour ©pavss, ores, DR, DLos ., . ... 29/-plus postage
QUOTATIONS FOR ANY VALVE NOT LISTED R TRANSISTORS
Express postage 9d. per valve. Express Mail AC127 7/6 | OC25 11/-| OC71  4/6 | OC81  4/- | OC82D 6/-
Ordinary postage 6d. per valve. C.W.0. No C.0.D. . ﬁg“g ;9- 88:215 %gla 8372 g;— 883}?)1(“- 88?1;0 g;—
Complete range of T.V. Tubes available from £4.5.0. Order Service AF116 7- | 0C44 4;6 0036 8/- 6/- | oc171  8/-
Manufacturers and Export Inquiries Welcome AF117 8/8 | OC46  4/-| OC77 8/- | 0C82 8/- | 0C200 7/6

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

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
e STRO GHOLD
X Chassis 124 x 5§ x 44in. high.
x J E Front panel alum and black—
. 3 1 124 x 4#in. 200-250 A.C.
Mains Trans. Off/On-Tone;
Vol./Mic.; Vol,/Gram.: Mic.
Input; Gram. Input; Moni-
tor; Valves 6BR7, ECCS83,
EMS84, EL84 and Rect. 2
Track £10.10.0; 4 Track £12

(12/8 p. & p.). Ready for bolt-
ing direct to Magnavox deck.

e e - Wb
FULLY BUILT STEREO AMPLIFIER. 2 x 3 watts, mains trans., metal rect., 2x
UCLS82, 2 o.p. trans. for 3 ohm, vol/on-off, tone, balance, chassis type with 3 controls
on front. 11 x 3§ x 4in. high. 26 (8/- p. & p.). lts elg t

8W. PEAK PUSH-PULL OUTPUT AM-
PLIFIER, 200-250V A.C. EZ80, ECCS83,
2—EL#84, Bass, treble, voljon-off, £7.17.8
{post paid). 8ize 12 x 3} x 5in. high. For
Record Player, Radio Tuner, etc.

Mains Trans. o.p. trans. for 3 ohm.

lmmensely strong— completely
adjustable, every inch. Delivered
free, mainland, with spanner
provided for erection in minutes.
Buy it by the bay! Cash with order
73" high x 34" wide x 12”7
M.W.;8.W.1;8.W.2: V.H.F.; deep unit with six shelves in

Btefeo Gram. Vol ; heavy-ga'uge steel, stove !“Hﬂ wa
enamelled grey or green! camagel frae
£3.15s.—Brand New! See the anmainisnd ¢
rest of the N.C. Brown range!

N.C. BROWN LTD.

pacesetters in storage equipment

VHF 56—100 Mc/s.

3 ECC85, ECHB81, EF89, 2x
ECL86, EMB84 and Rect.
Price £19.19.0, carr. paid.
With Stereo Decoder fitted
£7.10.0 extra.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins, from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY.

Send your FREE BRO-| Name.
CHURE [[] or Send ]} Address
(how many)- bays of .
stee! shelving @ £3.15s. Dept. PW Eagle Steelworks, Heywood, Lancs.
in green [JJ{] grey (tick] ¢j: 69018, London: 25-27 Newton St., W. c2.
which) Tel: 01-406 7931

S
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DE LUXE PLAYERS

PORTABLE CABIXET Asillus-
player. To it standazd 75 /_
trafed. or autochanger.

RC3 AMPLIFIER 8 WATT.
Ready made and tested This
is a8 2-stage unit using a
triode pentode condeaser
coupled valve giving
3 watts outputinto s
8 ohm loudspeaker.
Tone and volume

controls mounted on
chassia with knobs.
Supplied with
loudspeaker and valve Post 5/8
g}é}lfgzd&reqnency reg»gnué eaoh item
Py o4 AUTOCHANGERS MONO
| Sensitivity 200mV. / lfour Princess 25.19.8

SINGLE PLAYERS HONO
EMI Junjor Mains £2.19

Garrard SRPEE .. £6.1 6
Garrard P25 MKII £14.19.6

BSRSuperslim UA25£6.10.6
TA70Transcription £12.18.6
Garrard AT60 Mx11212.19.6

8000 Sterso/Mono £12.19.8
All itted LP/78 stylii and pickup cartridge complete.
8tereo/mono pickup 20/- extmaxcapt 3000,

GARRARD TEAKWOOD BASE WE.1. Ready D5/-

cut out for mounting 1025, 8000, 8P25, ATE0, etc.
GARRARD PERSPEX COVER SEC.1 "tor WB.1 65/'
8! EQ GRAM CHABSIS V.HF.. MW, 8§
19-50m. SW 60-180m. Magio eye, push kuttons. £22 1 0

@ valve plus rect. Size 15 x 7} x 6in. high.
British mads. Details 8.A .E.
=R

E.M.I. PICK-UP ARM Complete with mono cartridge £9/8;
Etal GP87 17/8; Stereo Ceramio &5/-. Powerpohltrﬂl 18/~

CRYSTAL MIKE INSERTS

14 x #n, 6/6; ACOS 1} x jin. #/6. BM3, 1° dia. 9/8
MOVING COIL MIKE with Remots Control Switoh 19/8

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYNAMIC MICROPHONE

A sell-contained fully
portable mini p.a. system.
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele~
phone or Record Player,
Amplifler, etc Attractive rexine
covered cabine’ size 12 x 8 x din, with
powerful 7x{_ .. speaker snd four transistor one watt
power fler plus ulira mi Uses PP9
battery. Brand new in Makers® carton with fall makers’
guarantes. World amous make. Oniy 90 / Pon

WEYRAD P50—TRANSISTOR COILS
RASW 6in. hrl'lm A;rg?l

Bpare Cores .

Driver Trans. LFDT4 . 9/0
Printed clronh PCAl. 9/6
J.B. Tuning Gnng . 1048
Weynd Booklet . B~

in. extends to 23in. 6/-.
Perrite _Rods Only. 8 x jlm. 4/-; 8 x iin. 8/~

VOLUME CONTROLS | 80 onm Coax 8P ya

Long spindles. Midget Bize | BRITISH AERIJALITE
SK. ohms to £ Meg. LOG or | AERAXIAL AIR SPACED
LIN. L/8 38/-. D.P. b/-| 40 yd. 20/-; 60 yd. 30/-.
STEREO L/8 10/6, D.P.14/8. | FRINGE LOW LOSS 1/6
Edge, 5K. 8.P. Transisto: 5/-. | Ideal 625 lines
wm?\‘;)omm 3-WATT WIRE-WO UKD s-wm‘r
POTS. T.V. Type. Values STANDARD BIZE POTS.
10 ohms to 30K,

LONG S8PINDLE
Carbon 30K to £ meg. 416 50 OHMSBto 100K, 7/6
ARD 0-15

'I'B
24 x Mn.slﬁ B} X 8!1!: 8/2.8% x 31in. 3/8.8%1 x bin.5/8.
CONNECTORS 18 way 5/-; 24 way 7/6.

PINB 36 per pasket B/4. FACE CUTTERS 7/6.
8.R.B.P. Board 0-15 MATRIX 2}in. wide 8d. per lin. 3%in,
wide 9d. per 1lin.; Sin. wids 1/- per lin. (up to 17in.).
8.R.B.P. undrilled /;4in. Board. 10x8in. 8/-.

BLANK ALUMINIUM CHABSBIS. 18 s.w.g. 2{in. sides
7x4in., 5/6; 9x7im., €/8; 11 x8in., 6/6; 11 x7in. 7/6;
13 x 9in., 9/6; 14 x Liin., 12/6; 16 x 14in., 15/-.

UMINTUM PANELS 16 5.w.5. 12 x 12 in. 8/6; 14 x 0 in. 5/6;
12 x 8 in. 4/6; 10x7 in. 8/8; 8x8 in. 2/6; 6 x4 in. 1/6.

Q MAX CHASSIS CUTTER

Complete: a die, 8 p\mah an Allen sorew and ki
$in. 16/~ §in. 17/8 léin. 18/6 1{in. 24/- 2’/,,12. 4/3
4in. 1 in. 8 1iin, 20/6 11in. 28/- ’ 57/3
3in. 18/9 11/ 4in 19/6 1iin. 21/6 2in. 88/- lin..sq. 36/6

‘SONOCOLOR’ CINE RECORDING TAPE
5 reel, 900’ with LP strobe mnklnn also oine light
defleotor-mirror tor synohronisatio! 14/- e
UNIVERSAL TAPE CASSETTES 060 THREE FOR 80/-

Tape Spools 2/€. Tape Bplicer 5/-. Leader Tape 4/6.
Reuter Tape Hemds for Collaro models & traok 21/- pair.
e

“THE INSTANT"

BULK TAPE

ERASER AND 326
RECORDING o

HEAD brat ol
DEMAGNETISER

200/250 v. A.C. Leaflet 8.A.E,
Minimum Post and Packing 2/6.

Wreitten t

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Full list 1/- with every

BARGAIN STEREO/MONO SYSTEM

Attractive 8lim PLAYER CABINET with B.S.R. STEREO
Autochanger 4 + 4 AMPLIFTER and TWO matched

84in, LOUDSPEAKERS Carr, 10/8

(Only 4 pairs of wires to join). £19'1 9'6'
NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V .. 2/3 | 100/26V .. 2/- | 8/600V .. 9/8
4/350V . 2/8 | 250/25V .. 2/6 | 16/600V .. 16

B8/450V .. 2/3 | 500/25V .. 4/ | 16 +16/500V 6
16/450V .. 8/~ | 8 +8/460V.. §/6 | 32+ 32/250V 3/8
32/450V .. 3/9 | 8+16/450V..3/9 | 50+ 50/350V -
25/25V .. 1/9 | 16+16/450V 4/3 | 60+100/350V 11/6
50/60V . 2/- | 32+32/350V 4/6 | 32 +32+382/350V 8/6

8UB.MIN. ELECTROLYTICS 1,2,4,5,8,16, 25,30, 50. 100,
250mF 15V 2/-; , 1000mF 12V 8/6. 2000mF 25V 7/-.
CERAMIC. 500V lpF to 0.01mF, 9d. Dises 1/-

2mF 150V 3/-.

PAPER 350V-0-1 9d; 0-5 2/6; 1mF 8/-

500V-0-001 to 0-05 9d; 0-11/-;0-251/8; 0

1,000V-0-001, 0-0022, 00047 001 0-02, lIG 0047 0-1,2/8.

SILVER MICA. Close tolennoal% 5—600»?1/- 560-2.200];

2/-; 2.700-6.600pP 8/6; 6,800pF-0-01, mid 6/- each.

TWIN GANG. ‘0-0'" 208pF +176pF. 10/6; 885pF, minis-

ture 10/-; 500pF standard with trimmers 12/6: 500pF

midget iess trimmers. 7/6: 500pF slow motion, standard 8/-;

smal] 3-gang 500pF 19/6, Single 0" 885pF 7/6. Twin 10/8.

SHORT WAVE, 8ingle 10pF, 25pF, 50pF, 75pF, 100pF,

180pF, 200pF, 10/6 each.

TURING Solid dieleotrio. 100pF, 300pF, 500pF, 7/— oaoh.
'RIMMERS. Compression oceramie 80, 50. 70pF 1/-;

lOOpP 150pF, 250pF, 1/6; 600pF, 750pF, 1000pF, 2/6.

BAKER 12in.
DE-LUXE MKII
LOUDSPEAKER

Suitable for any Hi-Fi
System. Provides truly rich
soundrecreating the music-
al spectrum virtually flat
from 25-16,000cps. Latest
double cone with special
“Ferroba” ceramic mag-
net. Flux density 14,000
gauss. Bass resonance 32-
38cps. 15W British rating.
Volce colis availabie 3 or
8 or 15
ohms.
48 page Enciosure h
Manual 5/9 post paid
LOUDSPEAKER CAEINET WADDING 18in. wide, 8‘6 %,
BAKER “GROUP SOUND” SPEAKERE—POST FREE
'Group 25° 'Group 35° "Group 50°

58 aait 0 ONS. sswm 8% gns. i, 18 gns.
ALL MODELS “BAKER SPEAKERS” IN STOCK

250V RECTIFIERS. Belenium } wave IOOmA 6/- BY10010/-.
CONTACT COOLED { wave 7/6, 8.

Full Wave Bridge 75mA 10/-; 185 19/6 TV reots. 10/~.
NEON PANEL INDICATORS. 280v. AC/DC, 3/6.
RESISTORS. Preferred values, 10 ohms to 10" mek.

1w, tw., 1w, 20% 8d.; 1}w. 8d.; 2w. 1/=; }w. 10% 8d.
HIGH STABILITY. iw. 1%. 10 ohms to 10 meg. 8/
Ditto 5%. Preferred nluel 10 ohml to 28 meg., 8d.

5 watt 5 40 8-2 o] 2/-
10 watt wmz-womm EEBISTOBS { 8/~
15 watt 10 ohmas to 6,800 ohms
10K, 15K, 20K, 25K, 68K, 10W. 3/-
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 18v. outputs. 14 amp. 8/9; 2a., 11/8 4a.,17/6.
'ORMERS, P.

GER TRANSF & P. b/-. Input 200/250v.
for 6 or 12v., 1} amps., 17/6; ) amps., 21/~; 4 amps., 30/-.
VALVE HOLDEBS, 9d; CERAMIC 1/-; CANS 8 1/-

BRAND NEW TRANSISTORS 6/- each

0C71, 0C72, 0C81, OC44. 0C45, OC171, OC170, AF117

MAT 100, 7/9: MAT 101, 8/6; MAT 120, 7/9; MAT 121, 8/6.
REPANCO TRANSISTOR TRANSFORMER!

TT45. Pusb Pull Drive, 8:1 CT, 6/-. TT46 Outpat, OT8:1, 6/-,

TT49. Intersiage 20:1, 8/-; TT52 Outpat 3 ohms, 4-8:1, 8/,

TT23/4 PAIR 10 watt Amp. Transtormers and circnit 45/-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 600mA Size 4} x 24 x 2in. Output terminals, 49/6
Switched. Metal case, crackle finish. On/off switch.

Hall Wave 9 volt 50mA Size 2} x 1}in. Snap terminals 82/6.
8 volt 500mA TRANSFORMER ONLY. 84 >1% x 1}in. 10/8.
BENCH POWER PACK 230-250v. A.C. with £7
Meter for 6-8-12v. 1 amp D.C.

MAINS TRANSFORMERS

250-0-250 50 mA. 6-3v. 2a. Ganm tapped. .
. 8. 5a.

Post
5/- each
19/

C.T.; 6.8v. 2
v 1a.

12/8

. 45mA., 2a. 81 x 2} x 2in 17/¢

HEATER TRANS, 6.3y, lh 8/8; 6.3v. 4. . 12/8
6.8v. 1} amp 1

Ditto tapped seo. 1.4v., 2, 8, 4, 5,
GENERAL PURPOSE LOW VOLTAGE Olltpntl
4, 5, 8, 8. 9. 10. 12,15. 18, 24 .and 30v. at Sa 30/-
1amp..8, 8, 10,12, 18,18.20 #4, 80, 38, 40, 48.60 85/-
3 amp., 0—12v, wnd 0-18v. ... ... 19/6
AU’ TRANSFO! Bms 115-230v. Inpnt/Ontpnt
60w. 18/8; 150w. 80/-; 500w. 92/6 1000w. 175/-.

COAXIAL PLUG 1/8. PANEL SOCKETS 1/3. LINE 2/-,
OUTLET BOXES. SURFACE OR FLUSH 4/6.

BALANCED FEEDERS 1/- yard 80 or 300 obma.
JACK SOCKETS 8td. open-circnit 8/8, closed ecircuit 4/6.
Chrome Lead Socket 7/8. Phono Plugs 1/-. Phono Sockst 1/-.
JACK PLUGS 8td. Chrome 8/-; $-5mm Chrome £/6.

DIN SOCKETS Chassis 3-pin 1/6 b-pin 2/-, Lead 8-pin 3/6;
§-pin 5/-. DIN PLUGS 8-pin 8/8; 5-pin 5/-.

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or £ P. 6-way, or 3 p. 4-way 4/6 each.

1 p. 12-way, or 4 p. B-way, or 4 . 3-way, 4/6 each.

Wavechange “MAKITS p. 12-way, 2 p. 8-way, 8 p. 4-way,

4p. 3-way, 6 p.2-way, 1 wuer 12/-, 8 water 18/-, 8 wl!er 24/-.
Additional walers 6/- each water up to § m:

TOGGLE SWITCHES, sp. 2/6; sp. dt. 3/6; dp. 3/6; dp dt. 4/6.

Cone Twoeeter 8in. square, 2-18kc/a. 10W 85/-,
ty Horn ’l‘waehu 2-18ko/s, 10W 29[0.\‘0ramvar 18/8,

LOUDSPEAKKRS P.M. 8 O . 2} lin, 8in, 7 x 4in.
17/8 each; 6}in 22/6 1011: 87/I 8 x b
12in. Donbla cone 3cor 15 ohm 89/8 10x Gin 30[- 8 x8}in. 21/~.
E.M.I. Double Cone 13} x 8in.,3 or 15 ohm models, 45/-, oz
with twin tweeters, cmuonr and ceramic mmat, 798
SPECIAL OFFEBI 8 ohm, 2}in; 6 x 41!1 80 obm, 2}in, 2}in;
15/6 25 qhm, 6x4in; 35 ohm, 8in;

TYPE 15 obm, 10x5|m. x 4in.

8in. LOUDSPEAKER UNITS 3 ohm 27;’6. 15 ohm 80/~;
8in. De Luxe Ceramic 8 ohm 45/-; 15 dhm 50/-.
8in. LOUDSPEAKER TWIN CONE 3okm 85/-,
5in. WOOFER. 8 watts max. 20-10,000-cpa. 8 or 15 ohm 38/6.
OUTPUT TRANS. EL84 eic. 4/6; MIKE TRANS. 50:1, 8/8.
BPEAKER FRET Various Tygan sawples. Send 8.A.E.

ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 ohms Super Sensitive . . 85/
LOW RESISTANCE BEADPHONES 8-5 ohms. ... 39/6
DELUXE PADDED 8TEREQ PHONES 8obhms ... 78/6

MINETTE

AMPLIFIER

A.C. Mains Transformer.
Chassis size 7 x 3} x 4in.
High. Vslves ECLSS,
EZ80. Quality output 3
ohm. With engraved las- J
cia, valves, knobs, vol.ume and tone controls,
wired and tested. 12 month guarantee. Post 5/6

69/6
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES. 45-page Eagle catalogue

8/- Post free.

BARGAIN AM TUNER. Mediam Wave. 79/6
Transistor Superhet. Ferrite aerial, 9 volt.

BARGAIN DE LUXE TAPE SPLICER Cuts, 17/6
trims, joins tor editing and repuirs. With 8 blades.
BARGAIN 4 CHARNEL TRANSISTOR MIXER. Add
musioal highlights and sound affects to recordings.

Will miz Miorophone, reoords, tape and tuner
with separate controls into single output. 9 volt,

MINI-MODULE LOUDSPEAKER KIT

10 5 X
WATT 55/ - 05‘/'.'

Triple speaker system combining on ready cut bafe. iin.
chip-board 15 x 8%in. Beparate Bass, Middle and Treble
loudspeakers and crossover condenser. The heavy duty 5in
Bass Wooler unit has a low bass resonance cone. The
Mid-Rauge unit is specislly desigmed to add drive to the
middle register and the tweeter recreates the top end ol the
musical apectrum. Total response 20-15,000 cps.

Fall instructions lor 8 or 8 ohm.

Teak Veneered Bookshelf Enclosure
174 x 104 x 74in. Bpecially designed for above £5.10.0 extrs.

Hi-FI STOCKISTS

(Export—remit cash and extra postage, no C.0.D.) Buses 133, 68 pass door.

www americanradiohistorv com

CUSTOMERS FREE CAR PARK
337 WHITERORSE ROAD, WEST CROYDON

BARGAIN FM TUNER 88-1CB Mc/s 8ix Transistor. Ready
built. Printed Cireuit. Celibiated slide dial £6
tuning. Size 6 x#x2}in. Gvolt. 3 1
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69 /6
Push-Pull Ready built, with-volume oontrol. 9v.
% RADIO BOOKS % (Poltlge 9d.)
Praotisal Transittor Receivers . ... ......... .. . .. b/~
Praotioal Stereo Handbook .. .. . 8/6
Supersenaitive Transistor Pocket Radio 1]
High Fidelity Spesker Enciosnres and Plans 5/-
Radio Valve Gutde, Books 1, £, 8, or 4 ea. 5/- No. 5ea. 6/
Practioal B.n(uo l.nll de Out ............. ;;6
Transistor Communlclﬁon Sats ... ... ... .. ba . 61
Modern T Circuiis for i Bk 4 /)
8ub-Miniature Transistor Reseivers .............. 5/-
Wireless World Radio Valve Data ................ 8/6
At 2 glanoe valve equivalents, .. . e 0=
Valves, T Diodes equivalents manusl . ...10/6
Receive Foreign T.V. by simple modifications ... ... 5/-
Cirenits Radio Controlled Models L. e
MANUFACTURERS SURPLUS!| 25
TAPE RECORDER CASE. Red/Cream or /'

Grey 2-tone. Rexine covared. 8ize 156 x 12 x 5¢in. POST FRER

PCOCEET MOVING COIL MULTIMETER. 49/6
0-1,000 A®./Di olms to 100k, eto.
SUPERIOR HOVING OlL MULTIMETER 99 /6

.D.0. 20,000 olims per volt, 0-1,000v. A.C.

Obms 0 to 8 meg. 50 Miocroamps (Full list Meters 8.A.E.

BRAND NEW QUALITY
EXTENSION LDUDSPEAKER
Handsome plastic rcabinet, 20f. lead
and adaptors. For n:y radio, intercom,

tape recomler, etc. 3 to 15 ohms. 30/
POST 2/6

Hine: 71 x 5% x 8in.
CALLERS WELCOME

S.R. Stn. Selhurst Tel. 01-634-1665
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PW DOUBLE 12

Described in this issue

BUY YOURS FROM TRS

All equipment supplied by TRS is exact to specification

£ s. d.

2 Spools of ‘“Cir-Kit'’ at 2/- each . oo .. 4 0
2 Peak Sound Pre-amp and Tone Control Klts o0 .. 415 0
4 ‘‘Cir-Kit" Matrix Board .. . 00 oo 70
2 Peak Sound PA. 12-15 amp. units 00 0o .. 719 0
2 Peak Sound Amp. Heat sinks 00 oo 00 00 12 0
1 Peak Sound Power Unit PS.45K .. oo oo .. 410 0
1 Peak Sound Pack-flat cabinet kit . 00 oo .. 212 6
5 controls as specified 5 oo o0 ... 200
TOTAL £22 19 6

Carriage and packing 12/6

TRS STEREO 4-4 a bargain in quality amplifiers

AMPLIFIER KIT l7 19.6 (p.p. 3/8) Integrated 5 transistor stereo amp based on
TRS POWER U newly developed Mullard 4 watt modules
ﬂ 5.0 (p.p. 2/6)

TRS SIMPLEX CABINET speakers from 3 5 ohms. With base and
$1.17.6 (p.p. 2/6) treble cut/boost. Besponse 80 to 14 KHz
4 prs. DIN plugs and sockets if ~—8dB. This excellently engineered layout

purchased separately, 15/-.
Oomplet.e kit finc. mbinet/power
pack DIN plugs and aocket.

. 1 0.0 (Carr. 7/8)

MAKE YOUR OWN BOOKSHELF SPEAKER

‘With a set of matched from TR8, C modern style
high efficiency 5in. bass unit wlth apechl cone assembly, X-over and 2}n. tweeter
for mounting into your own cabinet or baffle system. Smooth
response from 80 to 20,000 Hz. Loading up to 6 watta. Made by
a world-famous manufacturer. A genuine bargain for only

TRS MULLARD AMPLIFIERS

STERRO 10-10 Kit with valves and passive control system. KIT 218.10.0: BUILT
£82.10.0 (carr. either 13/6).

2 x 2 VALVE PRE-AMP. Built with valves, dial, etc. $18.19.8 (carr. 7/6). .
5—10 H/O)NO AMPLIFIER. Basic Kit, with valves, etc. 10 gns. Built $13.0.0. (carr.

Bulc Kit with passive control system, $12.10.0. Built 15 gns. (carr. sither 7/6).
PRE-AMP £ VALVE KIT $6.19.8. Built $9.10. (carr. either 5/6).

BASIC 5-10 AMPLIFIER AND £ VALVE PRE-AMP Assembled, wired and tested,
complete $21.10.0 (carr. 16/-).

(S.A4.E. brings delails of range.)

requires only wiring between controls and
modules, Complete with metal chassis and
simplex teak-ended cabinet for instant
assembly.

(carr. 5/-).

Goodmans High Fidelity '69

New Edition—-Now Out

Thinking of High Fidelity—first read Goodmans 28 page High Fidelity
Manual. It contains interesting articies on Stereo ; an Introduction to High
Fidelity ; Stage-built systems; as well as full details of Goodmans High
Fidelity audio products.

Send for your free copy

Please send me a free copy of Goodmans Manual

Name
Address

PW6

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200

Ditto carbon track 50K—2 Meg. 8/8.
u‘lglnan PRESETS {w. 10K—2-2 Meg. 8/-. 10 ohma—

STANDARD W/WOUND POTS. Long spindle.
100 | 50,000 ohms each 6/-. 100,000 ohms each 8/9.

VOLUME CONTROLS 1}in. dia. Long S8pindles.
Famous make. All values 5,000 ohms—3 Megohms.
Guaranteed 12 months. Log or Linear tracks. Less Bw.
3/6. DP Bw. §/-. Log or Linear tracks. Centre tapped
1 Megohm Log, 1 Megohm less Bw. 5/-.

RESISTORS—Modern ratings, tull range 10 ohms to
10 megohms, 10%, 33 w., 44. ea.; 5% Hi-8tab.
1-4 w., 64 ea. (below 100 ohms md over 1 meg.,
g«ll_ ea) 1% Hi-8tab, § w., 1/8 ea. (below 100 ohms,
ooxnmm Silver Mica. All values £ pl. to 1,000 pi.

. Ditto cersmics 9d. Tab. 450v T.0.C. etc., .001
mtd toolmlIuOv 10d., .02 m?. t0 0.1 m#d, 6500 v. 1/-.
.25 T.0.0. 1/9. 6§ T.C.0. 2/-. CLOSE TOL, s/x.ws 109%
5p1.-500 pf 8d. 600-5,000p1.1/-.1% 2 pt.-100 pf. 11d.
100—250 pf. 1I2 270-800 pl 1/4. 800-5,000 pt. 8/,

“CIR-KIT” ‘‘VEROBOARD”.

WIRE WOUND RESISTORS—COATED TYPES 8P28 De-Luxe single record

8tand. values 256 ohms—10,000 ohms, 5w.1/6, 10w. 1[0. player, diecast turntable.

15w.2/8. BPECIAL VALUES 15K —35K ohma 5w. 2/6. (‘;u)",rldlh £12.10.8,
(earr. 7/8).

PRE-SET WIRE WOUND POTS. Blotted Knurled RRARD PLINTH

Knob TV Type 25 ohms—30Kohms 3/3. 50Kohms 4/6. IGnAﬂne Tesk:;’;sbove m&

(Pack. and carr. 5/-). 67/6
Clear-view rigld TSpex
cover (carr. 4/6), 7:

6 Valve AM/FM

Tuner

Med. and V.HF.—metal
rectifier. Magic-eye, 8 push-
button controls. Diode and
high output sockets. Ilu-
minated dial. Chassis 11§ x
4 x 52in. Complete kit, inc.
Power Pack A.C. mains
luoo (earr. 7/8). Circuit
nstruction de
4/6 Free with kit.

Lms—mgm lu'e prtnted

es, pack bargain
oﬂer- lncludlng dimcult to
find lines. 8end 6d. for
latest copy.

TRS RADIO

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Tel.; 01-684 2188. Hours 9 a.m.—8 p.m.
A few doors from Thornton Heath Sin. (S.R. Victoria section)

COMPONENT
SPECIALISTS

Established 1946

1 p.m. Wednesdays

VA LVE NEW! TESTED! GUARANTEED!
SETS 1B5 185, 1T4, 384, 3V4, DAF9L DF91, DK91, DL83, DL4.
Set of 4 for 17/6. DAF96, DF98, DK98, DL96, 4 for 86/-,

0Z4  4/6|20F2 18/6|DL3s B/- | EL84 4/9 | PENA418/6 | UCCB4 7/9
1A7GT 7/6(20Ps 11/9|DLs2 §/9 | EL90 — | PEN36C18/- [ UCC85  6/8
1HSGT 7/8(20P¢ 18/6 | DL94 5/9 | EMB0  §/9  PFL20018/6 | UCF80 8/8
INSGT 7/9 [25U4GT11/6 [ DL98  7/- | EM81 9 | PL36  9/9 | UCH42 9/9
1R 5/6|s0c1 6/9|DYss 5/9| EMS4 6/6|PL81 7/8| UCHS1 6/
188 80C1s 13/-|DY87 5/9 | EM87 e| PL82 7/-|U I
1T4 8/9 [30C17 18/~ | EABC806/6 | EY51 3| PL83  7/-| UCLSS 11/
384 5/9 [30C18 9/- | EAF42 8/9 | EY86 9 | PL84 /6 | UP4L /
8V4 5/9180F5 16/- | EB91 /8 | EZ40  7/¢ | PL500 13/- | UF80 7/-
5U4G  4/6|30FL1 18/6 | EBC33 7/6 | EZ41  7/¢ | PL504 13/6 | UFss  6/9
S5YSGT b5/9 |30FL1214/6 | EBC41 8/8 |BZ80  4/6| PL308 23/8 | UFs9 6/9
5Z4G  7/6 |30FL1410/6 | EBF80 6/9| EZ81  4/0 | PL802 14/6 | UL41 10/6
6/30L2 18/6 30L1  6/6 | EBF89 6/8 | GZ32 9| PM84  7/9( U 20/-
G6ALS  2/3 [30L16 14/- | BCCS1 8/9 | KT32 - | PX25 10/6 | UL84 7/~
6AM6  38/6 [30L17 15/6 | ECC82 4/9 | KT61 9 [ PY3l 6/6| UM e
6AQ5  4/9(30P4 18/- | ECCSS 7/-{KT66 16/ | PY32 10/-)| UY4&l 7/
6ATé 4/- [30P12 13/9 | ECCB4 5/6 | MR140016/- | PY33 10/-| UY86 &/9
6AUG 4/9|30P19 18/-|ECCSs 5/9|N78 14/9 | PYSl  §/3| VP4B 10/-
6BA6  4/6|30PL1 18/6 | ECCS04182/8 | PABCSO 7/- | PY82  5/3 | VP132181/-
6BE6  4/8 |30PL13 15/6 | ECF80 7/-|PC86 10/3 | PY8S z77 3/6
6BJ6  7/-|30PL1415/6 | ECF82 6/9 | PC88 10/3 | PY88 6 8
6BW6 18/- | 35L6GT 8/~ | ECH35 6/- | PC96 ¢ | PYB00 7/8| ACl07 38/6
6F18 8/8|35W4 4/6 | ECH42 10/6 | PCO7 16 | PY801 6/9) ac127 8-
6Fl14  9/- [85Z4GT 5/- | ECH81 6/ |PCceoo 8/3| R0  6/6 | AD1d0 7/6
6F28 1436063 12/6 | ECHS84 7/6 6| R20  12/6 | AF102 18/-
6K7G  2/6|AC/VP210/- | ECLSO 6/9 ( PCC8S 6/6 | TH21C 9/9 | AF115 8/~
6K8G 4/8|Az31  9/-|ECLS2 6/9 [PCC88 98 18/~ | AF118 §/-
6L18  6/-|B720 12/6 | ECL83 9/-|POCS9 10/6 | U268 18/- | AF117 3/8
6V6GT 6/6 |[CCHS5 10/- | ECL88 8/8 | PCC18911/6 | U47  13/8 | AF124 7/6
6X4  8/6 (CL3S 18/6 | EF89 38/9 |PCF80 6/0| U4® 13/6| AF125 8/6
6X5GT 5/9 (CYS1 6/9 |EF4l 9/6 | PCF82 6/- | Us2  4/8| AF126 7/~
7B6 10/9 [DACs2 7/8|EF80 4/9 | PCFs6 9/6 | U78  8/6 | AF127 8/6
7B7  7/- |DAF91 4/3|EF86 6/- | PCF80013/6 [ U191 12/6| OC26  5/9
7C8 8/0 |DAF96 6/6 | EFse 6/8 | PCFs01 7/- | US0OL 18/6{ 0C4d 8/8
7Y4  6/6 |DF38 7/9| EFss 5/3 | PCF802 9/6 | USOL 19/6 | 0C4s  8/8
10F1 15/- |DFS1  2/9 | EF91 88 | PCF805 9/- | UABCS06/3 | OC71  8/6
10P13 15/6 [DF96 6/- | EF94 4/9 | PCF80811/6 | UAF42 9/6 | OC72  8/6

8/9 [DH77 4/-| EF183 6/- | PCF80810/6 | UB41 6/6 | OC75  2/6
12AU6 4/9 |DHS1 10/9 | EF184¢ 5/9|PCL82 7/-| UBC4l 8, 1 83
12AU7 4/9|DK33 7/6 | EH90 6/3| PCL88 9/-| UBCSl 7/-| OCS1D 8/3
12AX7 4/9|DEK91 §/6 | EL$3 slo PCL84 7/6| UBFS0 6/-|0Cs2 /3
12K8GT 7/- | DK oa EL3¢ 9/6|PCL85 9/ UBFSO 6/9 | 0Ccs2Dp g/6
18BG6G17/6 | DK86 - EL41 108 | PCL86 8/6 §/-t ocir0 816

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441
Postage on 1 valve 9d. extra. On 2 valves or more. postage 6d. pe:
valve extra. Any Parcel Insured agalnst Damage in Transit 6d. extn
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NEW PRICES ON NEW COMPONENTS

RESISTORS
High stability, carbon film, low noise. Capless construction, molecular
termination bonding.
Dimensions (mm.): Body: }W; 8 x2-8
+W; 10x4-3
Leads: 35
10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series).
59 ranges; 4:7 Ohms to 1 Megohm (E24 Renard Series).

Prices—per Ohmic value.

each 10 off 25 off 100 off
w 10% 2d. 1/6 3/3 10/4
w 5% 24d. 1/9 3/8 11/8
W 10% 24d. 1/9 3/8 11/7
W 5% 3d. 2/- 4/- 12/10
CAPACITORS

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.

+10% tolerance. 100 Volt Working.

Prices—per Capacitance value (F)

0-001, 0-002, 0005, . each 10 off 25 off 100 off
0-01, 0-02 6d. 4/3 8/4 30/-
005 8d. 6/- 12/6 41/8

0-1 10d. m 15/6 51/-

02 1/2 10/- 20/10 68/6

05 2/- 17/6 37/6 125/-

Polystyrene film, Tubular, Axial leads. Unencapsulated. +59%; or +1pf
tolerance. 160 Volt Working.
Prices—per Capacitance value (ppF)

10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 100 off
39, 47, 56, 68, 82, 100, 120,

180, 220, 270, 330, 390 5d. 3/7 719 24/-
470, 560, 680, 820, 1,000,

1,500 . 6d. 4/- 8/8 26/8
2,200, 3, 300 4, 700 5 600 7d. 5/- 10/10 33/4
6,800, 8, 200 10,000, 15,000  8d. 6/ 13/~ 40/-
22,000 9d. 6/9 18/- 45/4

Polystyrene ﬁlm, Tubular, Axnal leads. Professional Grade. Hard Epoxy
Resin encapsulation.

4 1% tolerance. 100 Volt Working.

Prices—per Capacitance value (it F—except where stated).

each 10 off 25 off 100 off
100, 120, 150, 180 1/3 10/2 21/2 64/6
220, 270, 330, 390, 470,
560, 680, 820 .. 1/3 10/8 231 )-
1,000, 1,200, 1,500,
2,200, 2,700 . 1/6 13/10 29/11 92/-
3, 300 3,900, 4,700, 5 600 . 1/9 14/1 31/~ 96/-
6800 8,200, 10,000, 12000 1/9 15/2 32/10 101/-
15,000, 18,000 2/- 15/11 34/9 107/4
22,000, 27000 2/3 17/3 37/10 115/-
33,000, 39,000 2/6 20/1 43/6 133/9
47,000, 56,000 2/9 221 47/10 147/4
68,000 .. 3/- 24/9 53/8 165/4
82,000 3/3 26/1 56/6 173/9
0-1uF 3/6 27/5 59/4 182/8
0-12F 3/9 30/3 65/10 202/-
0-15uF 4/3 34/2 73/7 228/~
0-18 uF 5/- 37/10 81/11 252/3
0-22uF 6/- 47/- 101/10 313/4
027 uF 6/9 53/9 116/8 358/4
0-33 uF 713 58/10 126/11 390/-
0-39 uF 719 65/- 140/10 4334
0-471F, 0- 5 u.F 9/9 75/2 137]7 500/-

POTENTIOMETERS (Carbon)

Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise.

Body dia., $in. Spindle, lin. X }in. }W at 70°C.4-20%; below M, + 30% over

M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms to 5 Megohms.

Prices—per ohmic value each 10 off 25 off 100 off
2/3 20/- 45/10 186/8

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets suitable for printed circuit boards of 0-1in. P.C.M.
100 ohms to 5 Megohms (Linear only). Miniature: 0-3W at 70°C.4-20%
below $M, +309; above M. Horizontal (0-7in.+0-4in. P.C.M.) or
Vertical (0-4in.x0-2in. P.C.M.). Subminiature: 0:1W at 70°C.4+20%
below 2'5M, +30% above.

Prices—per ohmic value each 10 off 25 off 100 off
Miniature (0-3W) ., R 1 /9 18/9 66/8
Subminiature (0-1W) . 10d. m 14/7 46/8

JACK PLUGS

tin. Type Pl. Standard. Screened. Heavily chromed.

tin. Type P2. Standard. Unscreened. Unbreakable moulded cover.
tin. Type SE/PI. Side-entry version of Pl plug.

35 mm. Type P5. Standard. Screened. Aluminium cover.

3:5 mm. Type P6. Standard. Unscreened. Unbreakable moulded cover.

Prices each 10 off 25 off 100 off
Pl 3/- 26/8 52/6 233/4
P2 .. 2/6 23/4 54/2 200/-
SE/PI1 3/6 30/10 66/8 280/-
Ps .. 2/2 19/2 43/9 158/4
P6 1/8 15/- 33/4 116/8

JACK SOCKETS

tin. Type S.5 Standard. Moulded body. Chrome insert.

3:5 mm. Type S.6. Specification as above.

Available with make/make, make/break, break/break, break/make

contacts.
Prices each 10 off 25 off 100 off
S.5 .. 2/9 25/- 56/8 216/8
S6 .. 1/6 13/4 33/4 100/~
ELECTROLYTIC CAPACITORS (Mullard). —10% to +50%;.
Subminiature (all values in @F)
4v .. .. 8 32 64 125 250 400
64V 6-4 25 50 100 200 320
v 4 16 32 64 125 200
16V 25 10 20 40 80 125
25V 1-6 6-4 125 25 50 80
40V 1 4 8 16 32 50
64V 0-64 2-5 5 10 20 32
Price 1/4 1/3 12 1)- 11 1/2
Small (all values in u.F)

800 1,250 2,000 3,200
6 4V 640 1,000 1,600 2,500
v 400 640 1,000 1,600
16V 250 400 640 1,000
25V 160 250 400 640
40V 100 160 250 400
64V 64 100 160 250
Price 1/6 2/- 2/6 3/~

POLYESTER CAPACITORS (Mullard)

Tubular 10%, 160V: 0-01, 0:015, 0-:022F, 7d. 0:033, 0-047uF, 8d.
0-068, 0-1F, 9d. 0-15uF, 11d. 022u.F 1/-. 0-33uF, 1/3. 0-47uF, 1/6.
0-68 uF, 2/3. 1 wF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0-01, 0-015,
0-022 u.F, 7d. 0-033 wF, 84d. 0-047 wF, 94. 0-068, 0-1 uF, 11d. 0-15 wF, 1/2.
0-22F, 1/6. 0-33 uF, 2/3. 0-47 uF, 2/8.

Modular, metalised, P.C. mounting, 20 %, 250V: 0-01, 0-015, 0-022 uF, 7d.
0-033, 0-047 uF, 8d. 0-068, 01 uF, 9d. 0-15uF, 11d. 0-22F, 1/-, 0-33uF,
1/5. 0-47uF, 1/8. 0-68 uF, 2/3. 1 uF, 2/9.

SEMICONDUCTORS: OAS, OA81, 1/9. OC44, OC45, OC71, OC81,
0OC81D, 0OC82D, 2/-. OC70, OC72, 2{3. AC107, OC75, OC170, OC171,
2/6. AF115, AF116, AF117, ACY19, ACY21, 3/3. OC140, 4/3. OC200,
5/-. OC139, 5/3. OC25, 7/-. OC35, 8/-. OC23, OC28, 8/3.

SILICON RECTIFIERS (0-5A): 170 P.I.V., 2/9. 400 P.LV., 3/-. 800
P.I.V., 3/3. 1,250 P.L.V., 3/9. 1,500 P.I.V., 4/-. (0.75A): 200 P.I.V., 1/6.
400 P.IV., 2/-. 800 P.LV,, 3/3. (6A): 200 P.I.V., 3/-. 400 P.I.V., 4/-.
600 P.I.V., 5/-. 800 P.I.V., 6/—.

SWITCHES (Chrome finish, Silver comtacts): 3A 250V, 6A 125V. Push
Buttons: Push-on or Push-off §/-. Toggle Switches: SP/ST, 3/6. SP/DT,
3/9. SP/DT (with centre position) 4/—. DP/ST, 4/6. DP/DT, 5/-.
PRINTED CIRCUIT BOARD (Vero).
0-15in. Matrix: 3}in. X 2}in., 3/3. 5}in. x 2%in., 3/11. 3%in. x 3%in., 3/11.
Sin. x 3%in., 5/6.
0-1 Matrix: 3%in. x2}in., 4/-. Sin. X 2in., 4/6. 3%in. x 3%in., 4/6. Sin. x
3%in., 5/3.

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PE)
97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale and Retail Prerruses)
MINIMUM CRDER VALUE 5/-
C.W.0. Past and Packing 1/6
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
extra. Semi-displayed setting £5 2s. 0d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4. for insertion in the next available issue.

SITUATIONS VACANT

TV and Radio, A.M.LE.R.E., City & Guilds,
R.T.E.B. Certs., etc. on “Satisfaction or Refund
of Fee’ terms. Thousands of passes. For full
details of exams and home training Courses
(including practical equipment) in all branches
of Radio, TV, Electronics, etc. write for 132-
page Handbook—FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

ENGINEERS. A TECHNICAL CERTIFI-
CATE or qualification will bring you security
and much better pay. Elem. and adv. private
postal courses for C.Eng., A.M.LE.R.E.,
AM.SE. (Mech. & Elec.), City & Guilds,
A.M.LM.I, A.LO.B., and G.C.E. Exams.
Diploma courses in all branches of Engineering
~Mech., Elec.,, Auto., Electronics, Radio,
Computers, Draughts., Building, etc. For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

RADIO TECHNICIANS

VACANCIES TO BE FILLED BY
OCTOBER 1969

A number of suitably qualiﬁed candidates
arerequired 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 experience. Preference will be
given to such candidates who can also offer
“O"” Level GCE passes in English Lan-
guage, Maths and/or Physics, or hold the
City and Guilds Telecommunications
Technician Intermediate Certificate or
equivalent technical qualifications. A
knowledge of Electro-mechanical equipment
will be an advantage.

Pay according to age, e.g. at 19—{£869 at
25—£1,130.

Prospects of promotion to grades in
salary range £1,217-£2,038. 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: N

RECRUITMENT OFFICER (RT 37/54)

GOVERNMENT COMMUNICATIONS
HEADQUARTERS,

OAKLEY, PRIORS ROAD,
CHELTENHAM, GLOS. GL52 5A)

EDUCATIONAL

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

148

EDUCATIONAL (continued)

EG

Wirite for details to:

ADIO AND TELEVISION SERVICING
ADAR THEORY AND MAINTENANCE
TELECOMMUNICATIONS

This private College provides efficient theoretical and practical training in
the above subjects. One-year day courses are available for beginners and
shortened courses for men who have had previous training.

The Secretary. London Electronics College, 20 Penywern Road,
Earls Court, London, S.W.5.

Tel. 01-373-8721

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 all
branches of electrical engineering, electronics,
radio, TV., automation, etc., send for 132-page
Handbook—FREE. B.LE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for City &
Guilds (Telecoms and Radio
Amateurs’) R.T.E.B., etc. Many
unique diploma courses incl.
Colour TV, Electronics, Telemetry
& Computers. Also self-build kit
courses—valve and transistor.

Write for FREE prospectus and find out
how ICS can help you in your career.

iCS., DEPT. 541, INTERTEXT HOUSE,
LONDON, SW11

WANTED

(continued)

WANTED: New valves, transistors etc.; state
prices. E.A.V. Factors, 202 Mansfield Road,
Nottingham.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions, radio-
rams, transistors, etc. STAN WILLETTS,
7 High Street, West Bromwich, Staffs. Tel.:

WES 0186.

FOR SALE

£6,000 IN VOUCHERS GIVEN AWAY. See
free Catalogue for details. Tools, materials,
mechanical, electrical, thousands of interesting
items. WHISTON, Dept. VW, New Mills,
Stockport SK12 4HL.

PRECISION POTENTIOMETERS
Multi-turn, continuous or ganged from 25/-;
carbon from 2/-. Also reslstors, malns rectifiers,
synchros, geared motors, chokes, capacltors,
meters, micr hes, 8. 6d.
stamp catalogue. F., HOLFORD & CO., § Imperial
Square, Cheltenham.

WANTED

DAMAGED AVO METERS, Models 7 & 8,
any quantity. Send for packing instructions.
HUGGETT'S LTD., 2/4 Pawsons Road,
West Croydon.

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

THE IDEAL Panel Mounting Meter Move-
ment for any Sensitive Test Meter etc.

200 Micro Amp F.S.D. 43in. x 44in. In clear
plastic case. Our special price only 39/6d.
P. & P. free. Limited number only. WALTON'S
WIRELESS STORES, 55A Worcester Street,
Wolverhampton, Staffs.

TOP TRADE DISCOUNTS FOR
ALL
COMPONENTS
VALVES
TUBES
TRANSISTORS
Free Trade Catalogue
Engineers & Service Dealers Only
WILLOW VALE
THE SERVICE DEPT.
WHOLESALERS,
4 The Broadway, Hanwell,
London, W.7
01-567 5400/2971

www americanradiohistorv com
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FOR SALE (continued)

with order, s.a.e. all enquiries.

23in. Twin Panel. CME2306, A59-16W ..
23in. Panorama. AB9/11Wetc. ..............

19in. Panorama. A47/11W etc.
We stock all types of tubes.

19in. Twin Panel. A47-13W, CME1906 etc. .

TELEVISION TUBES

Large stocks of television tubes, London’s leading wholesale suppliers, all tubes complete with guarantes card. By return despatch. Terms: Cash

14in. types. AW36/20, AW36/21, AW36/80, MW36/24, CRM141, CRM144, CME1402 etc.

17in. types. MW43/80, AW43/80, CRM173, CME1702 MW43/69 CRM172, AW43/88, AW43/89, CME1703, CME1705 etc ... £4 17 6

19in. types. AW47/90, AW47/91, CME1901, CME1903, CME1902, C19AH £

21in. types. AW53/88, AW53/89, CME2101, CME2303 .........c..ccoivenininne
MW53/80, AW53/80, MW53/20, CRM211/2...

23in. types. AW59/90, AW59/91, CME2301, CME2303

Carriage and Packing 12/6d. per British Road Se
Large stocks of valves, transistors components. L.O.P.T's, Electroiube, Servisol switch cleaner, Multicore solder. Service Tools.

WILLOW VALE ELECTRONICS LTD.

The Service Dept. Wholesalers, 4 The Broadway, Hanwell, London, W.7. Tel: 01-567 2971/5400
CATALOGUE TRADE ONLY. S.A.E. Please

Y AW

JELF-SPR
ﬂmfF gir driing EHHHAMMER

M—"»W/ BLACK WRINKLE

Yukan Aerosol spraykit comtaine 16 o1s. fine
qQuality durable aasy instant spray. No stove baking | Drying
required. Hammers available in grey, bl id. | 16025, 0t it
bronze. Modern Eggshell Black Wrinkle - poid

¢ push-button satl-s
:4 Comter vecatin Bhock Fatt A uz ozs
cans onty) 13/11 carrige paid.
sr: AL OFFER: | can plus optionsl transfarable | Blue,
handls (vaiue $/-) for 18/1), carriage

3972, EDGWARE 204D,
Depe: M/5 YUKAN, LONDOK, W.2. i

We supply miny Gov pa:
institwten md L-lln

sations —We can 3
Open ol day Ssturday. Closed Thursday alternoons

MADE |1

MORSE " |}

FAQT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month.
(Normal progress to be expected.)

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can’t help it, it's euy aa learning
s tune. 18 W.P.M. in 4 weeks guaranteed

For detllla and course C.0.D. ring, s.t. d 01.660 2886

8d. stamp for explanatory booklet to:
GSOHB (BOX 11), 45 GREEN LANE, PURLEY, SURREY

BOOKS & PUBLICATIONS

(continued)

. SURPLUS HANDBOOKS

19 set Circult and Notes 6/8 p/p &d.

1156 set Circult and Notes .. G/6p/ped.

H.R.O. Technlcal Instructions .. S/6pjpéd.
38 set Technlical Instructions . S/6p/ped.
48 set Working Instructions .. . S{6p/ped.
88 set Technical Instructions . T-plpéd.
BC.221 Circult and Notes .. S/6p/péd.
Wavemeter Class D Tech. Instr. .. 5/6p/p 6d.
18 set Circuit and Notes 00 .. $/6p/péed.
BC.1000 (31 set) Clrcult and Notes .. $/8 p/p &d.
CR.100/B.28 Circuit and Notes .. 10/-p/p 8d.
R.107 Circult and Notes . 1/-p/péd.
AR.830D Instruction Manual .. 18/- p/p &d

62 set Circult and Notes 6/6 p/p &d

Circuit Dlagram 5/~ each post free, R.1118/A,
R.1224/A, R.1355, R.F. 24, 25 and 20, A.1134,
T.1154, CR.3%00, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.624, 22 get.

52 set Sender and Recelver circults 7/ post free

Resistor colour code Indicator 2/8 p/p 6d.
S.A.E. with all enguiries 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 your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.

BOOKS & PUBLICATIONS

G 0 l/f, HWIPELESS
igllkﬂllg

EQUIPMIENT

HANDPEQOK
This useful Handbook glves detalled Information
and clrcuit dlagrams for British and American

Government Surplus Recelvers, Transmitters and
TestE efc; also talned are some sug-
gested modification detalls and Improvements for
the equipment. Incorporated In this revised edition
Is a surplus/commerclal cross referenced valve
and transistor gulde. This book I8 Invaluable to
radio enthuslasts, radlo clubs, universities and
laboratorles. The latest edition priced at 35/-. per
volume plus 5/-. p & p Is obtainable only from us at

 GILTEXT(HSLTD

Dept. P.W., 24 Stansfield Chambers, Gt.
George Street, Leeds 1.

s.a.e. with all enquliries, please, Extra postage for

forelgn orders.

FROM KAYE & WARD

FUN WITH
RADIO

BY GILBERT DAVEY
Edited by Jack Cox

The book of sound, tested
designs for "Thome made’ begin-
ners’ radio sets written in
straight forward, simple lan-
guage for the modern, practically
minded boy—though in fact
suitable for any age of radio
enthusiast just starting the
hobby. 10in. x 7%in., 64pp..
photos and diagrams, 76s. net.

194-200 BISHOPSGATE EC2
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SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
11 Maudland Bank, Preston, Lancs.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, ib Shepherds
Bush Rd., London W.6. SHE 8441.

SERVICE SHEETS (1925-1969) for TELE-
VISIONS, RADIOS, TRANSISTORS, TAPE
RECORDERS, RECORD PLAYERS, etc.,
by return post, with tree fault-finding guide.
Prices from 1/-. Over 8,000 models available.
Please send S.A.E. with all orders/enquiries.
HAMILTON RADIO, 54 London Road,
Bexhill, Sussex.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open. THOMAS BOWER, 5 South Street,
Oakenshaw, Bradford.

LARGE SUPPLIER

OF
SERVICE SHEETS

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

Only 5/- each, plus large S.A.E.
(Uncrossed P.0.'s please, returned if
service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number

alternative.

Mail order only.

MISCELLANEOUS

RHYTHM MODULES. Build your own
rhythm box-—el ly, cheaply. Realistic sound
guaranteed Ep for details. D.E.-W. LTD.,
254 ngwood Rosd Ferndown, Dorset.

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.0. ‘Circui-
tetch’, 12 Cambridge Road, St. Albans, Herts.
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MISCELLANEOUS

(continued)

BUILD IT in a DEWBOX quality cabinet.
2in. x 2¢in. x any le . D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A.E. for
leafiet. Write now—Right now.

UFO DETECTOR CIRCUITS, data. 10s.
(refundable). Paraphysical Laboratory (UFO
Observatory), Downton, Wilts.

4 WATT GRAM AMPS.

Volume and tone controls, malns operation, 3()
output, new and boxed POST
65/- tao

BIG BARGAIN PARCELS onLy

OF COMPONENTS 10/-
SALOP ELECTRONICS POST PAID
23 Wyle Cop,

Shrewsbury, Shropshire. S.A.E. for lists

YOUR CALL SIGN ENGRAVED. White
Letters Black Plate 6 x 1}in. 5/6. 2 x ¢in. Badge
Pin, 4/-. Post Free. C.W.0. Workshops for
Disabled, Northern Road, Cosham, Ports-
mouth. PO6 3EP.

ELECTRONIC SOUND and musical devices

required for exploitation. Adequate finance

available. Projects developed to pre-production

g.:ges ;'equired. Royalty payments guaranteed.
X

THE NEW
ELECTRONIC musIC FOR YOU

Then how about making yourself an electric
organ? Constructional data available—
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. & 8., 20 Maude Street,
Darlington, Durham. Send 4d. stamp.

ELECTRICAL

AERIALS

Enthusiasts
THE T.M.P. EXPERIMENTAL
AERIAL KIT

A unique collection of alloy elements, dipoles,
booms, clamps, mast reflectors, nuts & bolts,
cables even a compass! etc., to make up various
experimental aerials to cover all bands.

This includes TV transmissions, SW for the
radio amateur, VHF for BBC FM. Amateurs
on 2 and 4 MTrs, Aircraft, Police etc., UHF
for experiments on BBC 2 and Ultra High
Frequencies. These Kits can be used indoor
or outdoor. Robust construction with simpli-
fied detailed plans for easy assembly.

The Wonder T.M.P. Kit costs only

89/6—no extra for carriage.

Despatched to any address in UK within 7 days.

TUBULAR METAL PRODUCTS

7 LOWESMOOR TERRACE,
WORCESTER

RECEIVERS & COMPONENTS

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, }-20 watt, 12/6 Post Free. WHITSAM
ELECTRICAL, 33 Drayton Green Road,
West Ealing, W.13.

NEW VHF KIT

Recelves Television Sound, Ambulances, Aircraft, Radio2,
8 and 4 on VHF etc,

This novel little set will give you endless hours of pleasure
and can be bullt in one evening. The Kit comes with easy
to follow instructions and oircuit. Powered by 9v Battery.
Complete with built in Jack Plug Socket for nse with
Barphones or Amplifier.

ORLY 5§7/-. P. & P. FRER U.K. ORLY
Poatal Orders, Cheques to

Dept. P.W.1
Galleon Trading Co., 208A Lodge Lane, Romford, Essex

BRAND NEW ELECTROLYTICS, 15 Volt,

*1,2,5,6,8, 10, 15, 20, 30, 40, 50 100, 200 mfds.

7/6 per doz. postage 1/-. The C. R. Supply
Co., 127 Chesterfield Road, Sheffield 8.

RECEIVERS & COMPONENTS

(continued)

D.IY.—All materials and components for con-
struction of high fidelity loudspeaker systems
(empty enclosures, BAF wadding, Tygan,
Vynair fabric, cross-overs, etc.). Many other
audio accessories and speaker kits. 6d. in
stamps for lists. P. F. & A. R. HELME, Dept.
PW, Summerbridge, Harrogate, Yorks.

BAKER & BAINES

for Televislon and F.M. Aeriais
Examples of prices: FM dipole 21/-, H 38/-, BBC
dipole 30/-, X 38/-, H 42/, 3 ele 89/-, ITA 3 ele 2¢/-,
5 ele 34/, 8 ole 47/8, 11 ole 57/8, Combined BBC/
ITA 145 48/-, H+ 5 89/-, X5 78/-, BBC2 8 ale
29/, 14 ele 37/-, 18 ele 54/-, 22 ole 83/-.
Alltypes generally avallableincluding (1]
—prices d | 8 and
1t Dale Crescent, New Tupton, Chesterfield.

SIGNAL INJECTOR. Transistorised square
wave generator probe, British Made, only 19‘6
P &P 1/6 S A E for details and lists WILS
ELECTRONICS LTD., Copley Road,
Doncaster, Yorks.

TINY TRANSISTOR RELAY for model
control, light switches, experiments etc. Only
lin. sqouare, 33002 coil, 30/- post free. H. R,
RADIO, 174 Bramall Lane, Sheffield. S2 4RF.

BARGAIN LIST

Transistors 0C70, 0C71, 0C72, OC45, OCl71 at 8/-
each, 0C140, B8Y?26, BYZ12, BYZ16 at 8/- each.
Metal Rectifiers, 12v lamp contact cooled tce, 8/8 each.
Metal Rectifiers, 12v 2amp at 8/8 each. Metal Rectifiers,
123v 4amp at 7/8 each. TV Metal Rectifiers, 250v 200m/s
at 4/6.

Edgewise Volume Controls 5k Jap Replacements, 3/6 each.
Panel Meters, new square Clear Plastic, 1.65 x 1,65 0~1ma
Front at 81.0.0 each.

Panel Meters 500 micro amp at £1.4,0 each,

Toggte 8witches 8PST, £/6. DPDT at 8/- each,

New Resistances srnall § watt, at 3d. each.
Transformers-Subminiature output 3 ohms for OC73

etc. at 8/6 each.
e Driver for above at 8/6 each.

BEST EVER 200/240 VOLT *'MAINS"

SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Bcoop Purchase. The fabulous
Mk. 8D Amert Heavy Duty Dyn Unit with
a Massive 220 watt output and giving the most
Briliiant 200/240 volt performance of all time.
Marvellous for Television, Drills, Power Tools,
Mains Lighting, AC Fluorescent Lighting and all
200/240 volt Universal AC/DC mains equipment.
Made at tremendous cost for U.8.A. Govt. by
Delco-Remy. Not a midget convertor, this magnifi-
cent hine 1s biainable el _
Brand New and Fully Tested only 24.19.6 pius
10/6 postage.C.0.D. with pleasure. Money back if not
delighted. Please send a.a.e. for interesting illus.
detalls.

Dept. PW STANFORD ELECTRONICS, Rear Derby
Road, North Pr de, Blackpool, L h

LECTRICITY
ANYWHERE

A marvellous unit giving 240 volts output
from & 12 VOLT BATTERY. Runs AC/DC
equipment, lighting, shavers, fluocrescents.
onally low battery consumption.
Made at tremendous expense for Govt. by
amous manufacturer. Govt. Release/Scoo
Purchase makes price NEW AND TESTElg
only 79/8, post/packing 10/8, Two units £8
B)st free, with full instructions to run TV,
rills, Power Tools, etc. Ideal for Cara~
vans, Boat Owners, Campers.

Dept. P.W. GLOBE SCIENTIFIC LTD.
22/24 Cawoods Yard, Mill Street, Marsh

Lane, Leeds 9.

WE ARE BREAKING UP COMPUTERS

EX COMPUTER PRINTED CIRCUIT PANELS
2inX 4in packed with semiconductors and top quality
resistors, capacitors, dlodes, etc.

Our price, 10 boards $0/-. P. & P. 2/-. With a guaranteed
minimum of 35 transistors.

SPECIAL BARGAIN PACK, 25 boards for £1. P. & P.
3/6. With a gu d of 85 1 8.

Jack Plugs 8tandard at 8/-. Jack Bocketa at 1/6.

Pax Panels 6in. x 4in. x 1/16in. at 10d. 8in. x 6in. at
1/8 each.

Condensers 25mt 26v at 1/-. }in. Iron dust cores at
44, per doz.

Miniature slide awitches DPDT at 1/8 each.
Aluminium Panels 6in. x 4in. at 1/8. 8in. x 8in. at 8/— sach,
Mail Order Ouly. Post & Packing 1/-. 8.A.E. for List.

HALSE SERVICES

38 GLOUCESTER ROAD, FELTHAM, MIDDLESEX

100 boards 85/-. P. & P.6/6. Witha d

of 350 transistors.

PANELS wlith 2 power transistors sim. to OC28 on
each board -+-components. 2 boards (4X OC28) 10/-.
P.&P.2/-. R

TRIM POTS. on2inX 4inboards - other components.
100}, 500€), 15K., 20K. State requirements. 5 boards
10/-.P.& P.2/-.

NPN GERMANIUM TOS t WATT POWER TRAN-
SISTORS on small heat sink, on 2inX4in panel.
5 for 10/-. P. & P. 2/-.

POWER TRANSISTORS sim. to 2N174 ex egpt.,
4 for 10/-. P. & P, 2/-.

POWER TRANSISTORS sim. to 2N174 ON Finned
Heat Sink (10D). 4 for £1. P. & P. 5/-.

LONG ARM TOGGLE SWITCHES ex eqpt. SPST
13/8 doz., DPST 18/- doz. P. & P. all types 2/- doz.
ORGAN BUILDERS’ SPECIAL 500 TO18 TRAN-
SISTORS on panels. £4. P. & P. 6/-.

OVERLOAD CUT OUTS. Panel mounting in the fol-
lowing values . . . 5/- each. 2, 3, 4, 7, 10 amp. P. & P. 1/6.
MINIATURE GLASS NEONS, 12/ doz. P. & P. 1/6,
150 PIV. 10 amp. DIODE BRIDGE RECTIFIERS on
HEAT SINK. 12/-4-2/- P, & P. ea.

LARGE CAPACITY ELECTROLYTICS

41in, 2in diam. Screw terminals.

All at 8/- each-+1/6 each P. & P.

4,000mF T2V d.c. wkg.
10,000mF 25V d.c. wkg.
6,600mF 48V d,c, wko.
16,000mF 25V d.c. wkg.
25,000mF 12V d.c. wkg.

KEYTRONICS, 52 Earls Court Road
London, W.8. Mail order only
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TELEVISION LF. BSTRIPS (less valves)

From BBC, 2 converters idesl for spares, containa
4 dropper resi: 7 valve holders,

LF. transformers, coll formers, capacitors, realstors,

diodes, tag strips, chokes, eto., etc., on chassia 11in. x

384in., no information or circuit. Brand new in boxes, 14/6.

MAINS TRANSFO!

230V input, outputs 10V at 500mA, 24V at 100mA,
82V at 10mA, sise 2}in. x 1§in. x 12in, (drop h
type) ideal for transistor power supply, 10/- post paid.
250V input, output 22V at 1{A, size 2in. x 2in, x 2in.,
11/~ post paid.

bag of silver mica and ceramic capacitors,
ApProx. 150, 10/— per bag.
R Thyristora tor drill speed controls 400 p.i.v. at A,

/6,

0-1lmF, 350vw paper capacitors, P.C. type,
upright mounting, 8/6 dos.,15/-per 100, post pald per 100,
TUBULAR ceramic capacitors, P.C. type, 8:3pF and
500DF, only 8/- per 100, 1/8 doz.

CAPACITORS 50 4+ 50 + 50mF, 360vw, §/—,
TRANSISTOR ELECTROLYTICS 2mF 6vw, 4mF 6dvw,
20mF 6vw, S50mF 6vw, 100mF 6vw, 8d. each, 100mF.
25vw, 1/-. ?OOmF 15vw, 500mF dvw, 84. 1,000mF S0vw
can type, 4/-.
s:rnyﬁn COVERING 7in. x 4in. perforated flexible
plastic. Simulated chrome on one side, 1/8 each 12/- dos.

2,500mtd. 50vw, brand new, /6.
SILVER MICA capacitors 80DF size only #in. x #in.
200vw, 4/- per 100.
UNMARKED SX638 silicon diodes. 300 p.i.v. at 2 amp.
Teated and guaranteed, 8d. each, 8/— dos.
GTASB equiv. to OC71, OC45, etc. 1/8 each, 12/- dos.
Manufacturers marked, not rejects.
P.0. BOARDS 2¢in. x 3}in. Ideal for mock-ups. Ready
drilled and etched, 8/8 doz.
0.47mF, 30vw. P.C. disc ceramics, 8/ dos., $1 per 100.
MAIL ORDER ONLY BAE FOR LIST8
Postal charges: up to £1+1/6; £1-82+2/~; £2-85+8/6;
over £56 FREE.

A. J. H. ELECTRONICS

80 Waverley Road, The Kent, Rughy, Warwicks.
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RECEIVERS & COMPONENTS

(continued)

COMPLETE RANGE of Amateur, Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Stephens-
James Ltd., 70 Priory Road, Liverpool 4.
Tel. 051-263-7829

BRAND NEW
SEMICONDUCTORS

INOL4 1/ | 2N2DO5AB/- | ACI26  4/- | BCY3D 6/6
INO16 1/6 | 2N2006 8/- | AC127 8/- | BCY70 5/6
IN4007 4/6 | 2N%906A8/- | AC176 5/6 | BCY71 9/6
18021  4/- | 2N2926: AC187 18/- | BD124 18/-
18026 b/- | Green 8/6 | AC188 1%/ | BF115 4/6
18180 2/6 | Yellow 8/8 | ACY17 5/- | BF167 6/6
4A119 8/-| Omange 3/- | ACY18 &/- | BF180 8/6
BYZIO 9/- | Red  2/9 | ACY19 B5/- | BF184 7/6
BYZ11 7/8 | Brown slo ACY20 B/- | BF194 6/6
BYZ13 6/ | 2N3058 6/6 | ACY21 §/- | BFX12 5/6
OAS /6 | 2N3054 18/6 | ACY22 4/- | BFX13 5/6
OA79 1/9 | 2N3056 15/~ | AD140 8/~ | BFY50 4/6
OAS1  1/6 | 2N3391 7/6 | AD149 8/ | BFY51 4/6
0A85 1 'msssue/— AD181 7/6 | BFY52 4/6
OA91 1/ | aN3393 6/6 | AF114 §/- | B8X19 5/6
OA200 /- | 2N8702 4/- | AF116 §/- | BBX20 5/6
0A212 2/- | 2N3708 4/6 | AF117 §/- | B8Y28 4/-
aN696 5/- | 2N3704 B/6 [ AF124 6/~ | BBY27 4/-
aNe97 b/- | 2N3705 4/6 | AF126 b/- | BSY28 4/-

706  8/- | 2N3706 4/- | AF127 5/- | BEY29 4/-
2N706A 3/- [ 2N3707 4/- | AF181 8/6 | BEYS5A 3/6
2N1302 4/8 | 2N3708 4/- | AF186 11/- | oc2s 8-
2N1303 4/6 { INS709 4/- | ABY26 6/6 | 0C35  7/6
9N1304 5/6 | 3N3710 4/- [ ABY28 5/8 | 0C36  6/6
2N1305 5/6 | 2N3711 4/- | ABZ21 7/6 | 0CAd 4/
aN1308 6/6 [ 2N3819 9/-  BC107 3/8 | oCes g6
2N1307 8/6 | 2N3820 20/- | BC108 38/8 | 071 2/6
2N1308 8/- | 2N3823 21/6 | BC109 8/6 | 72 4/6
aN1309 8/- [ 2N4058 6/6  BC113 6/8 | 0C75  4/6
aN2147 17/6 | 2N4059 6/~ [ BC147 8/~ [ ocs1  4)-

1 2N4060 6/~ [ BC148 4/8 [ ocss  4J8
2N2160 14/8 | 2N4061 B/- | BC149 &/ | 0C139 /8
2N2369A6/8 | 3N4062 5/6 [ BCYS1 4/8 | 00140 gy
2N2646 11/8 | 40250 17/6 32 78 8r8
9N2004 8/- | 40361 18/6 | BCY33 5jg | 0C202 8/
2N2004A8/- 40362 14/6 | BCY34 4/6 | OCP71 8/6
2N2805 8/- | 4107 6/6 | BCY38 6/6 | ORP12 8/6

Send 6d. ntunp for complate list. Over 1,000 ty'pea Semi-
atock. d Pots also
available.

*A. MARSHALL & SON
(London) LTD.

28 Cricklewood Broadway,
Lendon, N.W.2

01-452 0161/3

MOBILE S.W. LISTENERS

The Halson Mobile Antenna for
AMATEUR RECEIVING and
TRANSMITTING
The most efficient mobile All-Band
Whip on the market. COILS FOR ALL
BANDS. Complete with one coil
£6.17.6, plus 3/6. Extra coils £3.17.6,

plus 3/—.
From leading amateur radio stores or
direct from the manufacturers:

HALSON ELECTRICAL SERVICES
Dover Road, off Ansdell Road,
Blackpool.

with a Dewtron “NEW DIMENSIONS" 3-

D effects . Gives Big Hall
Btereo effect to most radios, tapes, etc. PLUS fully
adjustable echo, vibrato and tone. 9 volt model,
8 gns. Speaker, 85/- extra. 6/12V car model,
10 gns. incl. speaker. Post and ins, 5/« either
model. Write now—right now.

D.E.W. LTD.,
P.W., RINGWOOD ROAD, FERNDOWN, DORSET

est. 1943 JOHNSONS To1: 24864

VHF and Short-Wave kits for the
Amateur enthusiast and constructor.

For 2 and 4 metres, the unique two

transistormodel SR2/P, 70-150Mc/s,
75/6, p.p. 4s. New super 5V all-
wave, all-band kit, also “"Mini-Amp”
self-contained, cabinet, size a mere
43 x 3% x 2%. Write today, enclosing a
stamped addressed envelope for
interesting free literature, and details,
direct to

JOHNSON'S (RADIO)
St. Martin’s Gate, Worcester

SPECIAL FRINGE AREA
BBC-2 & COLOUR TV AERIAL

@-g Unbeatable Offer

ONLY 45/-

(Carr. 5/=)
For foft or roof fixing. Complete with mounting arm.
State Channel req or nearest Itter. Hun-
dreds sold. Speclal low-loss co-axlal cable 2/8 yd.

Socket 2/6.
SPEAKER BARGAIN!

Famous English 12in. high flux,
heavy cone, 10 watts speaker with
bullt-in tweeter, excellent bass
response, 15 ohms,

. a5 35/-
ELEC TRAMA obept. Pwss

1 GEORGE STREET, HAILSHAM, SUSSEX

PLEASE MENTION
“PRACTICAL WIRELESS"”
WHEN REPLYING TO
ADVERTISEMENTS

wwWw americanradiohistorv com

PADGETTS
RADIO STORE

OLD TOWN HALL, LIVERSEDGE, YORKS.
Tel. Cleckheaton 2886

Indicator Unit type 26

Size 12X 9 x 9in. with outer case. Fitted

with 2§ tube C.R.T. type CV1528. Nine

B7G valves. Clean condition, but not tested.

32/6, p. & p. 10/-.

Lumerator and Secant Gear Unit. Delight

for the model maker. 12/6, p. & p. 8/6.

Silicon Rectifier 500mA, 800 P.I.V. No

du%s 2/6, post paid. 24/- per dozen, post

pai

Jap Ear Piece. Magnetic 8 ohm. Small and

large plug. l/ll post paid.

Reclaimed with six months

guarantee 17m gpe AW!3/88 AW43/80,

40/-; MW43/69, 30/-, 14ir. types, 17/-, All

tu &s 12/- carriage.

Speaken removed from TV sets. Al PM

and 8 ohms. 8in. round and 8 X bin., 6/6,
p. & p. 8/6.

6indround 3/-, p. & p. 3/-; 6 for 24/-, post

pal

8 x din., 3/~, p. & p. 3/-; 6 for 24/-, post paid.
7 X 4in., 5/, p. & p. 3/-; & for 34/~, post paid.
Bm round g}-, p. & p. 3/-; 8 for 24/-, post

Slot Speakers, 8x2}m 5/-, p. & p. 3/-;
8 for 30/-, post paid.

Untested 12-channel 1sin. TV sets, 20/-,
carriage 15/-. Passenger train, double rate.
Untested Pye, KB, RDG, Ekco 17in. TV
sets. Bush 17in. TV sets, 50/- each, carriage
15/-. Passenger train, double rate.

Ex
Bingle Valves Post 7d., over 3 Valvea p. & p. paid.
10F1, EF80, EBS1, ECL80, EF50, PY82, PZ30,
20P3. All at 10/~ per dozem, post paid

ARP12 1/6 | PCL83 b6/- | 6BW7 2/6

EB91 8d. | PL36 8/- | 6K7 1/0
EF85 /- | PL38 6/- | U4 5/-
EBFB0 /- | PL81 4/- 6V6 1/9
ROl ;: PY8 b5/~ | gpos 8-
ECC8S I~ ;;g% i;g 10P13 2/8
ECL80 1/6 PZN‘ 5/ 185BT 8/6
EF50 1/- ~ | 20D1 8/~
EF80 1/6 | U181 8/- | 20P1 8-
EF91 od, | U281 5/- | 20p3 2/6
EY51 2/6 | U282 8/- | soPL1 5/-
EY86 /- | Usa 8/- | 8oP12 5/-
POC84 /- | Usw 5/- 2/6
PCF80 /- | v2st 8/- | 30FL1 6/-
PCL82 /- | 6Bs 18 | 8/30L2  6/-

NEW VALVES'!

Guaranteed Set Tested
24-HOUR SERVICE

IRS 4/9 | DY8s 5/6 ; EZ80  3/9 | PL500 18/9
185 4/3 | DY87 /6 | EZ81 4, PL504 18/8
1T4 2/9 | EAPC80 5/9 | KT81 8, PYS$2 10/-

384 PYS3 10/
8v4 5/6 | EBYS0 6/- | N78  14/6 | PY81  b5/-
PABCS0 6/9 | PY82 5/
6L18  6/- | ECo81 8/9 | PC86 10/8 | PY83  5/8
80018 8/9 | EOC82 4/8 | PCS8  10/8 | PY88  6/-
80FL1 18/6 | ECC83 4/9 | PC97  7/8 | PYB0O 7/8
30FL1214/8 | ECC85 5/6 ( PC900 8/- | PY801 6]
30FL1410/8 | ECH35 5/6 ( PCC84 6/8 | R19  6:
80P4 11/
30P19 11/6 | ECHS1
30PL1 18/6 | RCL8O 6/3 | PCFs0 6/3 [ U191 18/8
CCH35 ELCLS

9/ 2 6/8 | PCF82 b, UABCS0 b/t
CL38 17/6 | ECL86 7/6 | PCF801 6, UBC4l 8/
DACS2 6/9 | EF39 8/6 | PCF805 8, UBF89 6/
DAFS1 4/8 | EF80  4/9 | PCF808 10, UCCs4 7/
DAF96 6/8 | KF85  5/- | PCL82 uUcess  6/-
DF33 7/ 86 PCL83 8, UCF80 8/-
D #/9 | EF89  4/9 | PCL84 7/~ | UCH42 10/6
DF96 5/11 | EF183 5/9 | PCL85 8/9 | UCHS1 7/-
DK32 6/9 | EF184 B/ CL86 8/8 | UCL82 6/
DEKS1 4/9 |’ EHS0 6/- | PFL20012/- | UF4l 9/
DE96 6/6 | EL33 8/8 | PL36 9/3 | UF89 6/
DL35 4/9 [ EL41 10/8 | PL81 7/- | UL4l 10/
DL92 5/ | EL84 4, PL82 6/9 | UL84 6/t
DL94 §5/6) BYS1 7/8 | PL88 6/9 | UY4l @/

6/91 EY86 6/~ |PL84 6/8|UY8S &/

Postage on L valve 9d. extra. On 2 valves or more,
postage 8d. per valve extra. Any parcel insured against
e in transit 6d. extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON. N.16
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Head Office and Warshouse
A44A WESTBOURNE GROVE
LONDON w2

Tel. PARK 5641/2/3

Z & 1 AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office
‘When sending cash with order, Please include 2/6 in £ for postage and handling
MINIMUM CHARGE 2/6. No C.0.D. orders accapted.

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open all day Saturday

0A2 6/ | 6AKS 5/- | 6BW7 12/~ | 6LD20 5/8 | E: R ECHBL §/8 | EM80 7/- | PCF80514/- | U2  §/-
03 o/6 | Same 117 | one ‘& | axsar ee | First Quality Fully Guaranteed | ECES} %2 | EM80 71 PCF80618/- | U25  14/8
0B2 6/ | 6AL5 /- | 6Bz7 10/- | 6P1  11/8 ECH84 9/- [ EMa4 7/- | PCF80814/8 | U26  14/6
OBS 9/~ | 6AM4 22/- [ 6C¢  5/6 | 6P25 13/~ ECL80 7/- | EM87 10/- [ PCL8O 15/- | US1  8/-
0C3  6/6 | 6AM6 5/~ | 6C5GT 6/6 | 6P28 - ECL81 7/8 | EN32 80/- | PCL81 9/ | USs  80/-
oD3  6/- | 6aM6 4/- [ 6cs 4/~ | 6Q7  7- ECLS2 6/- | EN91 6/- | PCL82 7/- | U76  4/-
OM10 11/- | 6AM8 8/ | 608G 7/- | 68A7  7/- ECL83 10/- | EYS1 7/~ [ pcrss o6 | USL  10/-
1AX2 12/- | gaNs 10/- | 6CO  17/8 | 6867  6/- BRAND ECL84 10/~ | EY80 8/6 | pCLs4 8/- | U281 8-
e o | S o i, 0 e as R Al R i
1G4GT 8/- | gARS _ £22/- | 88L7GT 6/- ECLL800 EYS84 (] - | U404 (18]
1HSGT Z;— 8ARS gk gggz 1!135- ggg;c'rglo ELECTRONIC VALVES EFo 2|3 GE ;gggoﬁzc UABCS0 x‘-
5 - - - B - | PCL80115/- | UAF42 9/8
- - - - EF37A 8- -
1Bs @8- oase  7/-)6CL6 8/ | S8KT 7/~ | Gombined offect of increase in Purchase Tax and 8.E.T. and EF39 - E},’fg PD500 30/- | UBC4L 8/
188 55| eas7e 1/ | SCLS 15/~ | 6837 31~ | import restrictions forced us to introduce an increase of 1d. | BF40 91 | Badl a8 | PROs-40 | UBCGAL
I e |eame s | OCu | O T 19/ | ver shilling which saust bo sdded to the tofal of each order. | BEA  of- | nags o R e o mogee
_ - - EF42 18/ | EZ81 b/-
e el eave e oy Iy S | T2BY7 10/ | 30FLIs 8/ | 812 60/ | EsF 20/ | EFsd 10/ | Gusor 16/8 PENGDD | UTs  or
i |G d| b0 g | B0 U et | SR s ) s B B | ST B ne | G T
1X2p 7)- | 6AVSGTA | 6DCO 1846 | 6X5GT B/ | 1551 soi- | 30L1s 16/- | 886A 14/~ | E1S0L100- | E¥S3 918 | Ggsé 10/~ | EENSS4 9/~ | UCFs0 /8
1z2 25— /- | 6BDE6  8/- | 6x8 11 PEN483DD | UCH21 9/8
30264 8/~ | 6AV6 §/6 | 6DQ6B 11/~ | 6Y6G 11/6  12E14 ﬁ;‘ ey ig;' o }g;- gﬂ’gl}y‘ /S jaLszDD 10/- | UCH42 9/8
240 B | GAwsall- | oDs4 18- | 7C6 138 1as s/ | 30P19 14/ | 5751 11 | EABCBOS/ | EFss  b/- | kTes 80/~ | BEes }2;: IR0
Sows 151 oAy - | 5 %iC|12q7aT 8/6 | 30PL1 15/~ | 5763 1%/~ | EBCS3 8/- | EF91 4/- | ETes 29/ e -
31 6/ | 6AXoaT | 6EWe ip/- | 7z4  7j6 | 12SATOTC | SOpLisiue | oees 40/ | BBCAL 8/6| ERe3 e\ MH4 70 | PISOO | UCLss sre
128C7 1417/~ - - | MH41  9)- -
2826 27/6 12/6 | 6F6GB 6/6 | 9BWE 7/- e PL36 10/- | UF  10/-
128G7 6/- | 35A5 10/- | 6146 7/6 | EBF80 7/6 | EFe4 5/- | M4  8/-
o9 UB| 634 B || &, gi; 9D2 38 |128K7 /8 | 35BS 1%/ | als7 20/ | EBFS3 8/- | EF95 b5/ | MePENT | ELSL 76| UR4L  9/9
sa4  4/- | GBAG 18/ | 6FLL 8ie 128Q7 7/8 | 35C5 /6 | 6360 25/- | EBF89 6/- | EF96  3/6 10/- | PL83  8/- | UF42 10/-
3B23 40/ | 9BSG 2/ 10c2 10/~ 113D3  6/9 | 35D5 12/- | 6930 40/~ [ EBLL 18/ | EF98 10/- | N7s  19/- | BL83  7/-| UF43 10/-
se4 7/g | fBAS  4/- | 6F14 18/- | 10D3  8/-|19AQ5 6/- | 3516GT 8/ | 7199 16/~ | EBLS1 24/- | EF183 6/ | ORP61 /- | PL84 °/g UF80 5
384 6/~ 6F15 11/ 1 10F1 18/-|20cV 68/6 | 35w4 4/6 | 7360 30/~ | EC86 11/8 | EFiss 6/8 | ORPgo g2/6 | EL600 13/6 | UFSS  7/8
3v4 8310 By 2: e OB B 10/5|20D1  9/- | 36zs 10/ | 7661 30/~ | EC8s 11/- | EF804 20/ | PABCSO 7/6 | ELEO4 ;g;— yrss 77
4B32 80/~ 6F18 20L1 18/- | 38Z4G 4/ | 7681 292/8 | ECC34 8/- [ EHo0 7/~ | Pcse 11— | EL609 80/- | UL4l
BR4GY 10/~ | 6BFS 16/~ | gF23 16/~ | 10L1 3| 20p1 10/ | 36Z6GT 6/- | 7691 20/~ | ECC40 10/- [ EK90 4/6 | PCos  7/6 | PL802 13/- | ULss  6/6
o, 4| ||l BeD W) s | e me | R e\ B de\BG 0 men g e
- 5 2 - | 204 - | 50B5 - | Azl - | ECC81 "8/- | EL3 PC00  8/9 - -
6Us 8/ | 6BG6G 11/- | 6F28 13/- | 10P14 16/- [20P5 18/- | 60C5 6/— | AZS1 9/- | ECC8S2 b/9 | BL3s e/6 | PCCsd e;- PY33 18/6 | UU8 7/
5YSGT 5/6 | 6BHS ~ | 6GH8 11/- | 12AC6 7?/- | 25BQ6GTB | 60L8GT 7/86 | CCH35 9/- | ECC83 &/6 | EL41 9/6 | PCC8s 7/6 | PY80 5/6 | uus  7/6
S 3| GBku w0 | Sams - | 13aLs 716 5 | 5580 31 | Dakes 71 | Hoces b | ELat ‘0 | Poces ‘e | E¥ss or | U¥eL o
- = - - E - - | EL81 9/~ | PCC8Y = -
6l80L2 14/- | 6BE7A 9/- | 6J4 8/- | 12AQ8 7/-| a5cU6 18/~ | 80 7/~ | DF96  7/- | ECC86 8/- | EL83  7/6 | PCC18910/- | PY83  6/6 | UYs2 6
§/8 | 6BL7GTA 6J6GT B5/8 | 12AT6 4/6 | a5L6GT 6/6 | 83A1 12/6 | DHS1 10/- | ECC88 7/6 | EL84 4/6 | PCC80516/- | PY88  7/8 [ UY8s 6/-
Sﬁ? | emws Gfe |67 B | laauy o | SEC | 42 26| DHIN o | OGS LS| Eiss s | Focsusiel- | PISO0 20 vus o
E - | 12au7 8 - | 85 ECCo1 EL86  8/- | PCES001B/- - | vul
6ACT - | 6BN8 8/~ | BK6GT 9/- | 12AV6é 5/6 aazsc'ru/- B0AG 48/- | DE96 7/6 | ECC80714/- | EL90 6/- | PCF80 ¢/6 | PY801 9/- | VU183 8/-
6AD4 15/- | 6BQEGTB | 6K7G B8/6 | 12AX7 5/6 [ 30A5 7/~ | 90C1L 1g/- | DL68 18/~ | ECF80 6/6 | EL360 22/- | PCF82 68 | QUs7 27/~ | wre  7/-
6AF4A 0] 12/- | 6E23 9/~ | 12B4A 9/6 | 30C15 14/- | 90CG 25/~ | DL96 7/~ | ECF82 6/6 [ EL600 17/- | PCF84 8/- | 8P4l  6/6 | Wior 7/-
6AGS /- | 6BQ7A 7/- | 6K25 15/~ | 12BA6 6/- | 30C17 15/ | B0CV 85/~ | DM70 /- | ECF83 14/- | EL821 10/- | PCF88 8/6 | 8Pl &/~ | w728 10/-
6AG7 6/9 | 6BR7 16/- | 6L6GT 8/6 | 13BA7 /- | 30C18 14/- | 150B2 11/- | DY86 6/- | ECF86 9/6 | EL822 17/ | PCF87 16/ | TP22 10/- | X65 9/
GAEHS 10/- | GBRS 13/6 | L7 = 6/ | 13BE6 6/-|0F5 16/ | 150B3 10/- | DY87 /6 | ECF80488/- | ELL80 18/ | PCFA0014/- | TT21 38/ 2769 88/-
6AJ5 9[- | 6BS7 25/~ | 6L12 6/~ | 12BH7 6/- | 80FL1 15/~ | 807 9/~ | DY802 9/~ | ECHS5 11/- | EM34 15/ | PCFs80l 9/- | UI8  40/- | Z700U 8/-
eaJ8s 6/ | 6Bwe 13/6 | 6118  6/- | 12BT6 4/8 solem 811A 0/~ | EosL 62/6 | ECH42 10/- | EM71 18/6 | PCF802 9/— | U0 12/~ | 2a09y) 15/-
Glass dry reed inserta approx. {in. dia. x lin. Xk ith
AMPLIFIERS b wlm““ MF16 axial leads, One "m':ge;' contact of 100mA capadity at
CA Type 0A3020 > nng. . opera permanent magnet or 30-50
Tatesraten Gt Audio A in TOS PR et Amp-tums relsy corls. PRICE 18/- Bor dos. poet fron
(aize of a small transistor), equivalent to seven n-p-n 0 10-50-250-500V.
silicon transistors, 3 diodes and 11 resistors. Power output . current rang

550mW. Total harmonic distortion 1%. Will operate on
voltage from 3 to 9 volta. 80/- plus 2/- p.p.
ummnu ELECTRIC Type PA22S
ided in-line to six m-p-n
tnmslswn, one diode and aix resistors. It will provide out-
put of up to 1°2 watts into 15 ohms. Battery operation
volts 40/- plus 2/- p.p.
The construction of amplifier using the above integrated
circuits had been described in March and August {ssues of
P.W. Please note that we only supply the IC's and no
other parts are supplied by us.

GENERAL ELECTRIC TYPE PA234

1-watt Audio Amplifier suitable for supply voltage of
9 to 25V and for output loads of 8, 16 or 22 ohms.
Only 3 capacitors and 8 resistors are required for making
up a complete amplifler delivering 1 watt for an input

voltage of 600mW. Epoxy monlded double four-in-line

package. 27/68 each, plus 2/- P.

SILICON WIRE ENDED DIODES

Max, frequency 20mo/s
D223, 50 p.i.v., 50mA
D233A, 100 p.i.v., 50mA |
D2238B, 150 p.i.v., 50mA

TFIERS

SILICON POWEE RECT
(Hall Wave)
“TOP HAT’ type, wire ended:
D226B, 400 p.1.v., 300mA ..
D226V, 300 P.1.v., 300mA

S'I’UD MOUNTED, KDZOS series

100 p.i.v., 3A |

SILICON AVALANCHE RECTIFIERS
(Halt Wave)
‘RAB 310 AF, Top Hat type, 1:54, 1200 p.

RAS 508 AF, 8tud Mounted, 64, 960 p.i,v.

e:
500;}, ~10-. 100m.A
Resistance rangea: 100MQ-1MQ.
The meter s also calibrated for
capacity and output level measure-
ments. BSensitivity 2000QV,
Accuracy +2-5% for D.C. and
+49% for A.C. measuremenu
Dimensions: 4 x 3} x 1§in. Price £4.5.0.
'.l‘ype 198-IT: 24 range precision portable meter. 5000
. D.C. Volts: 2:5-10-50-250-500-2500V. A.C. Volta:
10-60-100-260-500-2600V D.C. current 0-5-5-50-500mA
Resistance 2000-20,000 ohms; 2-20 megohms. Power
output calibration ln A.C. for 600 ohms line. Complete
with prods and batteries, £8.5.0. P. & P. 5/-.

ZENER DIODES

WIRE ENDED ‘TOP HAT' TYPE, 300mW
EC138A 3:9V+1:0% KCL564A 5 6V +10%
EC147A 4:7V+10% ECL168A 6:8V+109%

All st 3/-
WIRE ENDED ‘TOP HAT' TYPE, 340mW
D814V 7-8-5V D814G 10-12V
D814B 8-9-5V D814D 11-5-14V

D814V 9-10-5V
All at 8/~

S8TUD MOUNTED TYPE, 8 WATTS
D8ISI 4-7+-7V D8L5G 10+1-5V
DBL5A 5:6+-84V DB15D 12+1-8V
DBL5B 6:8+1-02V DSISE 15+2-2V
D815V 8:2+41-23V D815Z 18427V
at 78

8TUD MOUNTED TYPE, 5 WATTS
D816A 22+3-3V DB17A §6+8-4V
D816B 27+4-0V D817B 68+10-2V
D816V 33+4-9V D817V 82+13-2V
D816G 89+5-8V D817G 100+15V
D816D 47+7-0V
All at 7/6

Please write tor tull specification sheet of Zener Diodes

TRIACS TYPE 40432
Gated bi-directional Bilicon Thyristors with integral
trigger. The triac wﬂl control up to 1440 watts at 240V
with heat aink,
data sheet and applimtion sheeta for moto? control and
dimmer circuits. 87/8 each

Low current:
Blue spot 200 p.i.v., 5 Amps. Gate voltage 3-25V
................................ 12/6
l!.igh curren t
CR 80-0214, 80 Amps. 28 p.i.v................ 25/-
CR 100-151A .............. . 30/-
CR 100-2014, 100 Ampa. 200 p.i.v. . 85/-
CR 100-2154, 100 Amps. 250 p.i.v. . 40/-
CR 100-3014, 100 Amps. 300 p.i.v. . 45/~
CR 100-3514, 100 Ampes. 350 p.i.v. . 50/~
CR 100-401 A, 100 Amps. 400 p. l v. . 80/-
CR 100-501A, 100 Amps, 500 pi.v............. 70/~

For all CB. series Minimum gate ﬁ.ri.ng voltage is 8V at
160mA.

UNIJUNCTION TRANSISTORS 2N2648
Power dissipation 300mW R.M.8. Base-to-Base voliage
35V max. Peak emitter current 3-0A. 8uitable for trigger-
ing of thyristors. 18/6

TRANSISTORS

Apart from the types listed in our Catalogue the following
types are added to our stocks:

2N930 6/8 2N2477 12/8 ABY27 6/6
2N1306  6/- N3055 20/ BCl118  8/6
2N2217 6/6 2N3704 5/6 BFX88 5/4
2N2218  7/9 AD181  9/- P346A  5/-
2N2219 8/6 AD162  9/-

OUR NEW LIST OF TRANSISTORS 18 NOW READY.
PLEASE SEND S.A.E. FOR ONE.
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Interested in
cutting your
motoring costs?

You can save a considerable amount of money by
tackling some of the car maintenance jobs yourself and
the PRACTICAL MOTORIST ANNUAL

is designed specially to help you. Authoritative articles
and step-by-step instructions show you how to
maintain the engine, ignition, cooling, carburation,
transmission, suspension and steering, brakes, tyres,
bodywork, electrics, etc., and give advice on simple
tuning

With holidays in mind there is a most helpful section on

camplng and caravannln

EVERY MOTORIST NEEDS THE
PRACTICAL

Now on sala 3/6

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 bocks. In order to prevent unnecessary
disappointment, prospective users of the service should
note that:

(a) 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 unabie 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.

QUERY COUPON

This coupon is available until 6th June, 1969
and must accompany all queries in ac~ordance with
the rules of our Query Service.

PRACTICAL WIRELESS, JUNE 1969

Published on or about the 7th of each month by L.P.C. MAGAZINES LIMITED , Tower House. Southampton Street, London, W.C.2. at the recommended maxi-
mum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDON & GOTCH
(A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTT. East Africa: STATIONERY & OFFICE
SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £2.2s.0d.
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SOLID STATE-HIGH FIDELITY

AUPIO EQUIPMENT

Mono or Stereo Audio. Equipment devel- 3 .
oped from Dinsdale Mk.Il—each unit or v -
system will compare favourably with
other professional equipment selling
at much higher prices.

COMPLETE SYSTEMS
FROM

£15.5.0

THE FINEST VALUE IN HIGH FIDELITY--
CHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately.

SEND FOR FREE BROCHURE (No. 21) TODAY/
DEMONSTRATIONS DAILY AT "303' EDGWARE ROAD

Tl

INTEGRATED TRANSISTOR AMPLIFIERS
MA66 12 WATTS STEREO
We are pleased to offer two new designs with the
choice of either mono or stereo systems. These BRITISH
DESIGNED UNITS favour the user in so many ways—
with famtastic power and quality with far greater
adaptabitity. with freedom tor battery or mains operation.
For comp/ars listening satisfaction choose eithel the—

OPTIONAL MAINS UNIT

R THE STEREO MA6S
POST PACKING 5/~

£16.10. PS20 62/6d. p.p. 4/

litustrated leaflets 12 #nd 14 FREE on request. i

MA7 MONO

£8.10.0

EITHER MODEL

ENT & EQUIPMENT CENTRES
ELECTRONIC ORGANS s 1o suo vourse

AND COMPLETE UNITS.

THE MAYFAIR

Deferred urms nvauuble

A compieteiy new develooment in portable

electronic musical Instruments and a new  COMPLETE K|
fleld for the home constructar The "MAY-  Deposit czs.u.o.
FAIR" produces a multitude of lhe most 12 monthiy

payments of £7.
TOTAL £113.19.0

pleasing sounds with a wida range of
tone colours suitable for classic or popular
music. The orgare is fully poiyphonlc,
that Is full chords can he played over the
entire keyboard. Supplied as a kit of parts
which Ineludes 165 transistors. printed
clicult panels. special fully sorung and
depth of touch adiusted keyboard, atirac-
tive vynaic covered cabinet with carry
handie

THE GROSVENOR

THE GROSVENOR is designed for the more ambitious musician
and has a much wider sange than most commercial organs 1t
comprises 2-4 octave (49 note) keyboards and a thirtcen note
Pedal board. it has four pitches (i.e Bt 4it.. 2t.. 1/.) an the uppe
or 8010 keyboard. three pitches {i.e. 161t., 81t 41t.) on the lower or
accompaniment keyboard. two pitches (l.e 16f1 , BR.) on the pedal
board. Variable sustain on the solo keyboard"and varlabie vibrato
on both keyoards. It has 15 voices in the solo tone-forming unit
10 volees In accompaniment tone-torming unit
and 4 voices In tha pedal tone-forming unii,

BUILT AND TESTED
Deposit £34.8.0 and

12 monthly payments of
£9. Total £144.8.0

THE MAYFAIR

99 GNS. Brochure 9.

THE GROSVENOR o

Al components and kit scctions are avail. Kits  from  £220.
able separatety including the OAK CON- Terms available
SOLE at £85.40.0. Brochure 9B

PRACTICAL ELECTRONICS - ELECTRONIC ORGAN KIT

We ara able to supply parts as described in Practical Elecironics Detalls on request.

ORGAN COMPONENTS. Complete range in stock. 49 and 8 note keyboards.

@ 2to 5 pair Gold Contacts. @ Coils and Chokes. @ Reveration Springs and Units. @ Stop Tabs and Asgem-
blles. ® Pedal Boards. ® Rhodium and Gald Clad Wire. Alao printed eircults, et¢ Completa ranges for
Translstorised Organs. Ash for new Price Liat with Detalls. Leaflat 98.

Ail enquiries to: ORGAN DEPT. Mr. ELVINS

NEW MODELS
NOMBREX

TRANSISTORISED
Tast Equipment

DO IT YOURSELF
MW/LW PORTABLE

New printed crrcuit design with

]

full power output. Fully tunable PRICE Leaflet A e T D e & 0 Uses PP3 battery
1510 engineered car radio 1nr's partect company for
on both mw/lw bands. 7 transistors pius diode. MODEL € s d No Fiemae toen) LIBGrEserR P G ot Ast for Leatier 2
push-pull circuit. Fitted 5 inch speaker. large | 2985  RF. Gen 21 0 0 25 \mmediate stauon selection and chorce of Medwm or Lang e . \ &
fesnte aenal and Mullard transistors. Easy to build 29x  Xtal RF Gen. 2910 0 25 wave frequency Oulpul of 3§ watts ensures crsu 1op quahty { \ ']
with tercific results. All local and Centinental 30  Audio Genesator 1910 0 24 sound¥eyesfaifohoionnglseeadsinclugasitulllsccest N
stauons 31 R.F. Generator 1210 0 26 e RN oRTIoE c -
- POSITIVE/NEGATIVE EARTH PRICE €12120. 48 —4
ToTaL cosT  £6.19.6. ppas| 32 CR Bridge 1010 0 26 [| MANUAL ot ove. 619 8. bur i single MW /LW & L
TO BUILD  Send for Brochure ! 33 Inductance Brdge 20 0 0 29 Fush Bution -

MULLARD 1 WATT AMPLIFIER
PORTABLE TRANSISTOR UNIT with volume control
Many uses Intercoms  Babe Alarns  Guitar Practce.

Telephone os Record Player Aniplifier
Ophonal Rexine covared Wood calinet 12 x 312 12 6
7 xdn spesher 1746

QUALITY CAR RADIOS

op
3/8d

VHF FM SUPERHET TUNER MKHI
5-MULLARD TRANSISTORS 4 4 DIODES - 300 Ke/s
BANDWIDTH - PRINTED CIRCUIT CONSTRUCTION
~HIGH FIOELITY REPRODUCTIGN MONO AND STERED
A pogpular VHF FM Tuner
now used throughout the
country for quality recaption
of menophenic and with the
decade: stereophonic broad-
casts. There is no doubt
about t—VHF FM glves the
reaf sound. Excellent stabiiity
aconomicaily priced.

TOTAL COST .

BUILD A QUALITY

TAPE RECORDER
To gat the best out of your MAGNAVOX DECK you need &
MARTIN NECORDAKIT This compnses a special high
quality 6 vaive amplifier an pre ampiilier which comes 1o
you assemuled on 11s pnnted circuit board—in fact every
thing needed down to the last screw FOR MAKING A
SUPER@ TAPE RECOADEA which when bull wifl com
pare tavourably with instruments cosiing twice as much. yet
you need no expenence of technical shili 1o bring 1his about
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY
AND SUCCESS ASSURED

NEW—MALLORY LONG LIFE
MERCURY BATTERIES
60% OFF LIST PRICES

*RM12 1.35 volts 3600 m/aH QUR PRICES 5/ each
Size 2in. x fin. dia. *RM625 10.35 volts 350 miaH.
Pack of 8. $128 24In. » §In. dla.

QUR PRICE 10/- each
Easily splitInto elght 1.35v. calls.
Theae cells are Ideal for any
application where SMALL SIZE
HIGH CAPACITY and LONG

LIFE are required.

QUANTITIES AVAILABLE

GARRARD RECORD DECKS

@""’”’ (CABINET 20/-) ASK FOR LEAFLET 3.
o £ 8 d
TRANSISTORS — 2025 MonolSuereo 88
MANUFACTURERS—DISTRIBUTORS C LM with STAHC 919 6
We publish » QUANTITY. SEMI-CONOUCTOR SEMICONDU TORS SPZS Mk ” 1119 6
BULLETIN listng over 500 different devices available AT60 Mk 1310 0
FROM STOCK n mediwm o large quantties 31 KEEN COMPLETELY NEW 1969 LIST OF ios(‘:') Mono/Stereo ;g :g 3
PRICES coupled with PROMPT DELIVERIES
10 DatAm YOUA COPY WAITE 10 US fan Company § 1000 types. Send for your FREE COPY APT5 1717 0
Headed Notepaps please) rmguesting  our  SEMH- TODAY. {ist 36) SLs5 19 6
CONDUCTOR BULLETIN For TELEPHONE QUOTATIONS. SL65 1314 0
2 Track 36 gns. 4 Track 39 gns. PHONE (01) 723 1008/9 Exin 4 (01) 723 0401 Extn 4 S.C.R.'s from 5/- SL75 29 0 0
PP 22/6 erther modei . . SL95 3B 00
Kot comprisss - Deck Amahter Cabinet ang speaker, with mSYREIE R e RTIEECH Field Effect Transistors from 9/6 A70 Mk 11 1212 0
vwcuom:sc;:elzi .:» z:gé;u::;:ayw 9 e aT:leaceslopen dlaik—;mnu"::w‘.mcom:r:xearnn mono- Power Transistors from 5/- Send for New 8-Page Brochures
ALL UNC \WAILABLI Al L ‘oday’s cartridge. eclal ofter pl = PP ’ o .8
ASK FOR BROCHURE 6 volus £60 ] @ Stereo mains version 82/8 p p. 3/6. Diodes and Rectifiers from 1/6 Complete range of accessories _available

VISIT OUR NEW HI-FI CENTRE at 309 EDGWARE ROAD, AND SAVE UP TO £25
ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE

e P i
for all leading makes TRRTVYERHRS. =
AMPLIFIERS GO 6 o Bk s
TUNERS gl

o=

DECKS
SPEAKERS
MICROPHONES
HEADPHONES
CARTRIDGES Etc.
ALL WITH
TERRIFIC SAVINGS

COMPLETE SYSTEMS FROM £46--SAVE £12.10.0
SEND FOR NEW DETAILED Ht-FI PRICE LIST

IT WILL PAY YOU
TO PAY US A VISITI

HENRY'S RADIO LTD

OPEN MON.-SAT .9 a.m p.m. THURS. 9 a.m.-| B.m,

16/M.

I CATALOG

COMPLETELY NEW 9th EDITION (1969}

The most COMPREHENSIVE— -
CONCISE—CLEAR COMPONENTS
CATALOGUE

Complete with 10/— worth discount vouchers
FREE WITH EVERY COPY

* 32 pages of transistors and semi-conductor
devices, valves and crystals.

* 210 pages of components and equipment.
“® 70 pages of microphones, decks and Hi-Fi
equipment.

6,500 ITEMS
320 BIG PAGES

303 Edgwaré Road, London, W.2. Mail Ordef Dept.
all types of Components, Organ Dept. (01) 723-1008/9
W.2. High Fidelty

309 Edgware Road, Londo
Sales, P.A_ and Test Equipment, Record Decks(o1) 723-6963

www americanradiohistorv com
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