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DCOL

PROBUC LIMITED,
{Regd. Trade Mark)

SOLDERING EQUIPMENT

for the

DISCRIMINATING
ENTHUSIAST

ILLUSTRATED:
Lé4 &~ BIT INSTRUMENT IN
L700 PROTECTIVE SHIELD

APPLY DIRECT TO:

SALES & SERVICE DEPT.
ADCOLA PRODUCTS LTD.
ADCOLA HOUSE

GAUDEN ROAD
LONDON, S.W.4
TELEPHONE: MACAULAY 0291/3

ELECTROLYTIC CONDENSERS

0-25uf, ..3v. 4uf. .4V, 16uf. ..IS0V. 64uf. .. 40V,
luf. .10V, 4uf. .12V, 200f. ..3V. 100uf. ..3V.
Tuf. . .ISV. 4uf. .25V, 20uf. ..6V. 100uf, ..6V.
luf. .40V, 4uf. ..l100V. 20uf. ..9V. f00uf. ..l10V.
fuf. | .S0v. Suf. ..6V. 20uf. ..I5V. 100uf, ..12V.
fuf. ..350v. Suf. .25V, 25uf. ..6V. 100uf. ..I5V.
1-25uf.  ..16V. Suf. ..50v. 25ul. ..12V, 150uf. .12V,
2uf. .3V, Suf. ..70v. 25uf.  ..25V. 150uf. ..25V.
2uf, .9V, 6uf. .12V, 25uf. .30V, 200uf. ..3V.
2uf. ..oV 6uf. .. IS5V, 30uf. ..6V. 200uf. ..4V.
2uf. .15V, 6:4uf. . .40V, 30uf. ..I0V. 200uf. ..16V.
2ul. .70V, 8uf. ..3v. 30uf. ..ISV. 250uf, ..2-5v.
2uf. ..150V. Buf. ..6V. 32uf. ..1-SV, 250uf. ..9V,
2-5uf, .16V, Bul. ..50V. J2uf.  ..25V. 250uf. ..15v.
2:5uf. .25V, 10uf. ..6V 40uf, ..3V. 320uf. ..2-5V.
Juf. . .3v. 10uf. ..10V, 40uf. .64V, 500uf. . .4v.
Juf. ..012v. 10uf. .12V, 50uf. ..6V. 500uf. ..25V.
Juf. ..25v. 10uf, .. 25v. 50uf. ..9V. 640uf. ..2:5V.
3-2uf. ..6V, 12:5uf. ..4Vv. 64ul, ..2:5V. 750uf. .18V,
32uf. ..6:4V.  12:5uf. . .40V. 64ufl. .9V, 1000ut. ..6V.
3-2uf. ..40V. 16uf. . .16V, 64ufl. .. 10V,
3-2uf.  ..64V. l6uf. ..30V. 64uf. ..16V.

All at 1/- each, 9/- per dozen. Mixed packet {our sclection) 20 for 10/-.
}(}O/IOO;N 27§V 200/200uf., 275V.; 125/300/50uf., 275V.; 5/ each or
or -

PAPER CONDENSERS
0-00luf. ..500V. 0-005uf. ..750V. O-luf. ..350V. 0-5uf. ..150V.

0-000ufl. ..1000V. 0-02uf. ..600A.C. O-luf. ..750V. 0-5uf, ..350V.
0:002uf. .,500V, 0:02ui. ..350V. 0-25uf. .,350V. 0-5uf. ..500V.
A_Ilat 15/- per 100, or mixed packet {our selection) 50 for 10/-.

VERY SPECIAL VALUE! SILVER MICA, POLYSTYRENE,

CERAMIC CONDENSERS
Very well assorted. Mixed types and values. 10/« per 100.

RESISTORS
Very small § watt, 5%, long leads, ideal for transistor work, 10/- for 50.

4 watt assorted values including printed circuit types, I0/- for 100, 55/-
per 1,000,

¥ watt to 3 watt mixed values and types, 10/- for IOO. 55/- per 1,000,

TO CLEAR: 10 Meg. (/6th watt resistors, £] per 1,000.

TRANSISTORS
AFZI12, Screened V.H.F. oscillator transistors, 5/- eac
OC44, OC45, R.F. Transistors, 4/- each. OC8ID, 4/- each.

[elev]] enulvalent t/- each, 3 per 100,
Switching Transistors ASY22 (pnp) or 1.B.M. (npn), 6 for 10/-.
Car radio type Output Transistors type NKT405, 10/- each.

TELEVISION VALVES. BRAND NEW AND B

PCF80, 7/6 PLBI 7/6; PCL82, 7/6; PCL8S, 7/6; PCL84 1/6 PCC84, 6/6;
PY81, 6/-; ECC82, 6/6; PL16, 9/- EY86 6/-; PCLB3 9= PY33 9/-; ECLEO,
6/6; PCC89, 9/-.

Computer diodes. Make excellent detcctors Also suitable for keymg
electronic organs. |/« each or 20 for (0/-.

BY I°O/0 dTYPE TELEVISION H.T. RECTIFIERS SPECIAL PRICE 5/ each,

- dozen.

ORPI2 Ilght sensmve resistors, 9/- each,

TRANSIST! ATTERY ELIMINATORS—same size as PP9, 30/-; PP6, 20/-.

BATTERY C RGERS, with meter and fuse, 4 amp. 6/I2V 55/. each.

SOLON MODEL 615 Stim Pencil-bit Soldernng Irons 25/- ea:h.

WELLER DUAL-HEAT SOLDERING GUN,

NUTS, SCREWS and WASHERS, very useful assorted packs, 6/- each.

WALKIE-TALKIES (not for use in U.K.), £7/10/- pair.

MAGNETIC RECORDING TAPE, BRITISH MADE, FULLY
GUARANTE

Standard Play. 3-n., 150fc., 3/6; Sin., 600ft.. 10/6; Siin., 900fc., 13/6;
7in., 1,200ft., 16/3.

Long Play: Jin., 225fc., 4/-; Sin., 900fc., 12/9; S}in., 1,200fc., 15/9; 7in.,
1,800i¢ , 21/6,

Double Play: 3in., 400fc., 6/6; 5in., 1,200 ft., 20/-; S5%in. 1,800fc., 28/-;
7in., 2,400 fc., 34/- 24in., 300{c., 6/9.

Trnple Play Polyester. 3m.600f: Il/& 4in., 900fc., 16/6.

SIGNAL INJECTOR, parts and circuit to make, 10/- only.
SIGNAL TRACER, parts and circuit to make, 10/~ only.
MOTOR CAR REV. COUNTER (less | mA meter), parts and circuit to make,

10/- only.

TRANSISTORS COMPONENTS AND CIRCUIT to convert ImA meter to
0 ¢ ohm meter, 10/-.

TRANSISTORISED RUMBLE AND SCRATCH FILTER (for improving repro-
du:non o(old records), all components and circuit, 30/-.

SINCLAIR AII products in stock m:ludlng tatest version of MICRO&—
World’s smallest radio—and only 59761

NEEDLES FOR RECORD PLAYERS. HALF PRICE! -
All types below at 3/6 e
TCBLP: GCILP; GCBLP; BF4OLP GP67LP; GP37; GPS9; TC8 Stereo LP;
(&)

«»
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c
&
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SONOTONE MONO, 10/-. ACOS, 1S/-. ACOS STEREO SAPPHIRE 12/6;
DIAMOND, 17/6. All complete with needles!

LAPEL MICROPHO NES, Magnetic or Crystal, 10/- each.
TAPE RECORDER MICROPHO NES, Fantastic value at 12/- each.
ACOS MIC. 45, 30/- Nany o:hers both :rysnl and dynamnc in s:o:k.

THIN CONNECTING WIRE. loyd., I/-; 100yd., 7/6; 500yd., 25/-;
1,000yd., 40/-.

LOUDSPEAKERS. [2in. Richard Allen, 37/6d. 12in. Bakers Gultar,
£5/5/-. din., 4in,, 5in. and 5in X 3in,, all at 10/~ each; 8in. X 2%in.

EARPIECES. Magnetic or Crystal, S/- each.

VYEROBOARD
24in. X 5in., 3/11; 24in. X 3%in., 3/3; 3}in. X Sin., 5/6; 3}in X 3}in., 311,
Terminal Plns. 50 for 3/-; Spo: Face Cutter, 7/3; Pin Inserc Tool, 9/6.
Special Offer—Cutter and 5 boards, 2in. X lin., 9/9.

ELECTRONIQUES DEALER. 600 PAGE CATALOGUE—I|0s. éd.

ORDERS BY POST—TO G. F. MILWARD, 17 PEEL CLOSE,
DRAYTON BASSETT, STAFFS.

PLEASE INCLUDE POSTAGE COSTS

For customers in the Birmingham area, goods may be obtained from:
ROCK EXCHANGES, 231 ALUM ROCK ROAD, BIRMINGHAM 8
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SA.80N—8 watt
Integrated Stereo Amplifier

EP-30KN—30,000 0.p.v.
Muttimeter

the
complete
range of

EEK-28—28 Project

/Fﬁ Constructional Kit

The ‘‘Eagle” Brand was launched 10 years ago and it was

impossible to foresee that in such a short time the range would : EAGLE PRODUCTS, Dept.

grow to cover over 500 items, all carrying the “Eagle’’ name. Coptic Street, London, W.C.1.
Whether you are interested in Hi-Fi, Amateur Radio, Do-it-
Yourself projects or any field of Electronics, ‘“‘Eagle’ offer you
the widest choice of sensibly priced products and by the end of
the year we plan to increase our range to cover the formidable
total of 700 items.

1f you would like to study our entire-range in the leisure of your
home we will be delighted to send you our catalogue free of
charge or why not ask your local dealer (there are over 6,000
“Eagle’stockists) toshow you thelatest*‘Eagle’’Products today!

Please send me catalogue of the entire ‘“‘Eagle”

321
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10 TRANSISTOR
TWO-WAY RADIOS

Ultra sensitive superhet

RELDA RADIO LTD

(Dept. P.E. 16) 87 Tottenham Court Road, London, W.1

receiver with .
100mW ocutput. Complete
with  telescopic  aerfals,
leather carrying cases and

.

batteries. A kg;gnin at
£21.19.6 e

operated in U.K.).

4 CHANNEL MICROPHONE
MIXER

Fully transisto-
rised. Knables
mixing of four separate signals—mike,
radlo, records, etc. Complete with battery
at the amazing low price of 42/6

FOR THE

MOTORIST AND HOME
HANDYMAN
Versatile home/auto

teater for all electrical
circuits tn home and car,
Measures A.C. Voltage
0-150, 0-300 v. Resist-
ance 0-1000 ohm. High
resistance and leakage
1006 ohm, 2 megohm,
Current and power 0~15
wmps, 0-3 kW. Car
battery 0-75, 0-16 v. A must for only

£5.2.6

SEVEN

IN ONE
TESTER

Ideal for quick checks
In the home or service
dept. Bupplied with
batteries, test leads and
instructions. Featuring
Resistance substitution

In & ranges, Capacitance substitution in &

ranges,

MICROPHONE BARGAINS!

EEK 28. 28
PROJECT CONSTRUCTIONAL KIT

This advanced educational kit s excel-
lent for beginners as well as the more
advanced experimenter. Not evem a
soliering fron is needed. Complete with
60 page booklet giving full details of
suggested circults. £6 0

10 WATT
/A HORN TWEETER

Brings true hi-A repro-
duction to your system.
Frequency response 1,500
to 18,000 cpa. Crossover 3,000 cps.
Hensitivity 104 db/W, Impedance 16 ohm.
© Buy now while atocks last. 22 6

Crossover Networks. CN.23—3 ohm, 2-
way, 14/8; CN.216—16 ohm, 2-way, 14/6.

Dynamic
Mlcrophone. Dual impe-
dance 600 ohm low/50 K
high,  Output—58 db.
Reeponse: 50-11,000
cpe.  With dual impe-
dance onfoff ‘switch.
Offered at well below
regular price. 80

PENCIL TYPE. 50 K
impedance, Output—
53 db. Response): 40~
13,000 cps. Onjoft

switch. Only 59/6

R.F. 8ignal Generator 455 Kc/s,

A.F. 8ignal .Generator 400 ¢fs. D.C. and
A.C. Voltmeter. 4 ranges; R.F. Field
Indicator; 1-140 Mc/s. Unrepeatable at
1
2D £5.10.0
TT.144
DYNAMIC
TRANSISTOR
TESTER

Tests In-clrcuit or
out of circuit. Iden-
tifies PNP and NPN
Indicates
electrode open cir-
cults, short circuits
and current drain.

types,

Complete” with
structions.

£4.10.0

'ontp\lt.

ALL

ITEMS SENT POST FREE

FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE
COMPRERENSIVE CATALOGUE, EAGLE NEWS AND ORDER FORM. ALL ITEMS

AVAILABLE POST FREE AND COVERED BY 12 MONTHS'

GQUARANTEE.

CALLERS WELCOME AT OUR HI-FI SHOWROOM

72" SHIELDED CABLES

Fitted variety of plugs, sockets, ete. for &
variety of uses.

CA.1—Right Angle Jack plug/phone
plug, 8/-. CA.2—Right Angle Jack plug/
alligator clips, 5/-. CA.3-—Right Angle
Jack plug/Right Angle Jack plug, 7/6.
CA.4—Right Angle Jack plug/Spade
Terminals, §/-. CA.5—Chrome phone
plug/chrome phone socket, 5/-. CA.0—
Phonoplug/Alligator elips. §/-,

SUB-MINIATURE
TRANSISTOR-
ISED PUSH
PULL AUDIO
AMPLIFIERS

Ready bullt on printed circuit with full
lustructions. Ideal for bullding your own
tuner, intercom, baby alarm, ete. 250 mW
32/6; 1 watt output, 42/6;
3 watt output, 48/8.

MCK.2. MORSE CODE KIT

Two station morse code kit supplied
with instructions, 50ft. of connection
wire and morse code charts. Only 27/6

The safest, quick and handy
connector for electrical

appliances

MAINS

ynector

Measuring only 5in. X
3in. x I3in. the MAINS
KEYNECTOR is made of
non-combustible  urea-
formaldehyde. Designed
in modern style and
manufactured in attrac-
tive two-tone colour. The
unit eliminates the need of
terminating the mains input

British and Foreign Patents applied for

lead of any electrical instru-
ment or appliance with a plug.
It also enables more than one
fnstrument or appliance to
be connected in paraliel
and used simultaneously. In
the workshop, the MAINS
KEYNECTOR will prove in-
valuable to the experimenter

and handyman. =
Colour:
Duo-Green
Rating: 32/6
3 amp. inc. p. & p.

Opening fuse housing
cuts off power to
keys.

Close fuse housing to
supply
keys.

(0]

Clamp bared lead
——<—-" from appliance under
key.

@

g

Neon safety lamp
glows when power is
applied.

power to

CYBERNAUT CONTROLS LTD. (Ref. P.E.3)
28-30 Rivington St., London, E.C.2. Tel.: 01-739 2763
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GOODMANS
HIGH FIDELITY

MANUAL
A Guide to full
listening enjoyment

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

informative,
HIGH FIDELITY
AMPLIFIER

MAXAMP 30 is a fully transistorised stereophonic High Fidelity
Amplifier using Silicon Transistors throughout. It is precision engin-
eered and fullest use is made of printed circuits. It will deliver
continuously up to 15 watts of power on each channel and it looks

as good as

it is. 103" x5

3" xT¢" £49.10s.0d.

Full specification of the Maxamp 30 is given in the High

Fidelity Manuai

- send the coupon for your FREE copy

- or pay an early visit to'your Goodmans dealer

r——————————————————

I FHEE Please send Hi-Fr Manual together with name and address l
of my nearest Goodmans dealer

GOODMANS INIIIIS'I'IIIES

AXIOM WORKS - WEMBLEY - MIDDLESEX

Tel: WEM 1200

A Diviston of Radwo Rentaset Products Lid
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THE WORI.D S SMALLEST RADIO

MEASURES ONLY 1 x 15 x

(heck i for yowfe/ﬂ

AND CHECK THE PERFORMANGE T0O!

T

T SIX STAGE
RECEIVER

l‘rr lju X |II : J _ " :
These are the facts — the Sinclair Micro-
% CALIBRATED matic is so small that its design brings it
DIAL into the realm of real micro-electronics.

Its performance and reliability are so good
* NEW CIRCUITRY that it assures superb recepZion virtgally
s BANDSPREAD anywhere. Its elegant styling inside and out
make this a truly professional receiver, yet
% AMAZING POWER building the Micromatic is so simple that

AND RANGE anyone can tackle it with complete confi-

dence. Check these facts for yourself, and

Y GUARANTEED when you use your Micromatic, you will find

5 YEARS it giving you the radio thrill of a lifetime.
TECHNICAL DESCRIPTION IN THE UNIQUE “SEE FOR

The Sinclair Micromatic is housed in an elegant plastic case with attractive aluminium YOURSELF” KIT PACK
front panel and aluminium tuning dial te match, calibrated in K¢/s and metres.

It has a six stage circuit of exceptional power and sensjtivity. Two R.F. stages are Complete kit in pack
followed by a double diode detector from which the signal passes to a high gain three = . P

stage audio amplifier. A.G.C. counteracts fading from discant stations. The set is mcludlng ear p/ece

powered by two Mallory Mercury cells Type ZM.312 which are readily obtainable from n g
radio shops, Boots Chemists, Stores, etc. for 1/7 each. and instructions

ORDER FORM AND MORE SINCLAIR DESIGNS ON PAGES FOLLOWING Ready built and tested 19/6

-
SINCLAIR RADIONICS LTD., 22 Newmarket Rd., CAMBRIDGE

— Telephone 52996 (STD Code OCA3)

323
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SINCLAIR STEREO 2

THE SINCLAIR STEREO 25 has been designed speclally to ensure the
highest possible standards of reproduction when used with two Z,12s or
any other first class stereo power amplifler. Best possible components
are used in the construction of this superb unit, whilst its appearance
reflects the professional elegance characteristic of all Sinclair designs
in hi-fi, radio and TV. The front panel of the Stereo 25 is in solid brushed
and polished aluminium with beautifully styled solid aluminium control
knobs. Mounting the unit is simple, and power is conveniently obtain-
able from the Sinclair PZ.3 which can also be used to supply two Z.12s
to make a complete stereo assembly. Hi-fi enthusiasts seeking the
ultimate in domestic listening will find all they want from this com-
bination of Sinclair units. With a Micro FM for tuner, they will have an
installation to compare favourably with anything costing from four to
five times as much,

DE-LUXE PRE-AMP
CONTROL UNIT

FOR USE WITH ANY GOOD STEREO SYSTEM

TECHNICALSPECIFICATIONS If TONE CONTROLS

Performance figures obtdined using

Stereo 25, two Z.125s and a PZ.3.

H SENSITIVITY for 10 watts

into 1.5 ohms load per channel.
Mic.—2 mV into 50K ohms.
Pick-up=—3 mV into 50K ohms.
Radio—20 mV into 4.7K ohms.

H FREQUENCY RESPONSE
(Mic. and Radio)—25 ¢/s to 30
ke/s = 1dB extending to 100

ke/s = 3dB.

M EQUALISATION — Correct
to within 2= IdB on RIAA curve

from 50 c/s to 20 kcfs.

Treble +12dB to —[0dB at 10 kc/s.
Bass + 15dB to —12d8 at 100 ¢/s.
SIZE—&lin.x2lin.x2}in. overall,
plus knobs,

B FINISH —Front panel sect-

ioned in brushed and polished
solid aluminium with solid alu-
minium knobs. Black figuring on
front panel.

BUILT,
TESTED AND £9 ]9 B
GUARANTEED . .

"'Although a complete
novice to radio | was
able to assemble it
(Micro-FM) without un-
due difficulty thanks to
your clear and lucid in-
structions. | recejve all
B.B.C.programmes, etc.
very strongly.”

H.T., Warrington, Lancs.

**Far more sensitive §
(Micro-FM) than many ™
commercial models.”

GUARANTEE 9

Ifyou are not completely
satisfied when you
recelve your purchase o MERD FAMT
from us, your money
will be refunded at once

in full and without ANYONE
question. CaN
BUILD

SINCLAIR MICROMATIC

SINGLAIR MIGRO-FM

GCOMBINED FM TUNER AND POCKET FM RECEIVER

7 TRANSISTORS

()
NO ALIGNING

L4
PULSE COUNTING
DISCRIMINATOR

M.M., New Romney, Kent & ) E .. \ { A.EC.

®
TUNES 88-108 Mc/s

®
SIZE—Iless than 3" X 13" X }”

FM superhet using 7 transistors and 2 diodes. The R.F. amplifier Complete kit, including
is followed by a self-oscillating mixer and three stages of L.F. ampli- tronsistors, case, oeriol,
fication which dispense with I.F. transformers and all problems of earpiece, etc.

alignment. The final I.F, amplifier produces a square wave which
is converted to produce the original modulation exactly. A pulse-
counting discriminator ensures better audio quality. One output
| | | ]

is for feeding to amplifier or recorder and the other enables the

Micro-FM to be used as an independent self-contained pocket

w . portable. A.F.C. "locks'* programme tuned in. Signal to noise ratio
30dB at 30 microseconds.

This unique, superbly engineered FM superhet
is the only sat in the world which can be used
both as an FM tuner and an independent FM
pocket receiver just whenever you wish. Prob-
lems of allgnment have been completely
eliminated making the Micro-FM ready for
use the moment you have built it. The pulse
counting discriminator ensures best possible
audlo quality sensitivity is such that the tele-
scopic aerfal included with the kit assures
good reception in all but the very poorest re-
ception argas. The Sinclair Micro-FM will give
you all yod wantin FM reception and the satis-
faction of building a uniquedesign that will save
you pounds.

See previous page

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS

>

E' :'EI SINCLAIR RADIONICS LTD., 22 Newmarket Rd., CAMBRIDGE

324
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COMBINED 12 WATT HIGH-FIDELITY
AMPLIFIER AND PRE-AMP

SINGLAIR Z2.12

12 WATTS RM.S. OUTPUT

CONTINUOUS SINE WAVE (24W. PEAK)

8 TRANSISTOR CIRCUIT WITH
CLASS B ULTRALINEAR OUTPUT

IDEAL FOR HI-F! (STEREO OR MONO)
CAR RADIO, ELECTRIC GUITAR, P.A,,
INTERCOM, ETC.

TECHNICAL SPECIFICATIONS

B Size3in. X 1}in. X 1%in.

B Cilass "B" ultralinear output

B RESPONSE 15-50,000 ¢/s 4- 1 dB.

B Suitable for 3, 75 or 150 speakers. Two 3Q2
speakers may be used in parallel

8 INPUT—2mV into 2kQ2

B OUTPUT—12 watts R.M.S. continuous sine wave
(24 w. peak); 15 watts music power (30 w. peak)

B Signal to nolse ratio better than 60dB.

B Quiescent current consumption—15mA.

89/6

PZ.3MAINS POWER SUPPLY UNIT

This special power
supply unit uses
advanced  transis-
torised circuitry to
achieve exception-
ally: good smooth-
ing. Ripple is a
barely measurable
0.05 v. The PZ.3
will power two
Z.)2s and a Stereo
25 with ease,

79/6

Built, tested and
guaranteed.
Ready for
immediate use,
With Z.12
manual.

—

SINCLAIR RADIONICS LTD.
22 Newmarket Road, Cambridge 52996

e —]
L]

The amazing adaptabillty and rugged con-
struction of this very powerful and
exceptionally compact amplifier make it
possible to use just one type of unit with
outstanding success in an unusually wide
variety of applications. The Z.12 accepts
radio, microphone and pick-up inputs.
Detailed instructions for connecting these in
mono and stereo are given in the manual

supplied with every unit. The Z.12 will
operate efficiently from any supply between
6and 20 V. d.c. The PZ.3 is recommended
as a main power supply source. Those
wishing to have a ready made pre-amp control
unit can feed inputs via the Stereo 25, which,
with two Z.12s will provide the finest stereo-
phonic hi-fi possible.

WHAT USERS SAY OF

‘| have recently bought a Z.12 and have
been amazed at the power output from
such a small unit. | use itfor an electric
guitar system aed find that for smali halls
itis quite powerful enough.”

J.R.F., Llondonderry

| have for some time been running my
Z.12 with a PZ.3 power supply and may |
say that | am thoroughly delighted with
the performance which in my opinion is
better than that given out by . . . costing
many times as much as my unit."”

R.S.C., London, N.20

**The whole assembly (two Z.12s, tone

control circuits) works like a charm and is

the envy of all who have listened to it."”
P.C., Durban, S.A.

THIS VERSATILE UNIT

‘1 am the proud owner of a pair of those
remarkable amplifiers, Z.12. | was more
than surprised to hear the splendid tone
and volume. The thing that staggered me
most of all is the small size of the Z.12.
May | express my thanks."

C.R.R., St. Yincent, West Indies

“{t is wonderful to be able so hear my
records properly (with the Z.12).""
J.S.H.S, London, W.2

**| have now had an opportunity of trying
out the tuner with the Z.12 amplifier and
my Quad speaker and am very pleased
with the resules.””

- H.A., London, N.6

I

If you prefer not to cut this poge, please mention PE.567 when writing your order

: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE

l Please send items detailed below:
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; m £ | MH4 /- | SLIE12 10/~ | UF8S  6/- | 1D8GT 6/- [ 3V4  5/9 2/6 | 6KSM  8/6 | 13AU7 5/- | 50CD6G
FULLY GUARANTEED | ML6 /- | 8P2 88 | UL4l 7/8 | \E7G  7/6 | 4C27 35/~ | 6AM6 4/~ | 6L5G 6/~ | 12AV6 5/6
" N78 15/~ | 8P4l 1/6 | UL84  5/8 | IF2 38/- | 4D1 4/- | BAQ5  7/- | 6L6GA 7/6 | 12AX7 6/~ | 50LGT 8/-
INDIVIDUALLY PACKED NE17 "%/~ | 8PS1 4/~ |UUS  7/- | 1G6GT /- [ 5A173G 6/~ | 6AQSW 9/~ | 6L7G  4/- | 12A¥7 10/~ | 534  7/6
0A2  5/0| SP210 3/6 | UU9  8/6 [1L4  2/6 | 5AI74G 5/- | 6AS6  4/- | 6L34 3/~ | 12BA6 8/8 | 57 8-
v A L v E s OB2 6/~ | T4l  12/6 | UY21 7/6 | ILA8 6/~ | 5B/251M 6AS6W 9/ | 6LD20 b5/9 | 13BE6 7/~ | 68 8/~
OSB3 M| Toe 18- |VPas o |MLBs - |smmsoM o |oatel 4- | NIa o9 | bent Po|w ¥
| 0C3 i~ 5 - - - 6AT6 4/~ | 6N7G  B/9 | 1208  8/- | 75 5/8
:glrliL gﬁ ggg& g;_e S,’:i} }'%a 0oD3 5/~ | TT1l  5/- | VP133 8/~ | IN21B 5/~ 16/~ | 6AUs  6/- | 6p2s 12/~ | 12H6  2/- [ 76 59—
ASRPENS/- | ERFS0 6/6 | EL41 8- |OZ4A 5= | TTIS 35/~ | VROO &/~ | IN43 4/~ | 5B/254M BAX4 8/~ | 6Q7G 5/-| 12J5GT 2/6 | 77 6/6
AN N | EBEss 76 | EL42 8 |rcss  o- | TTRS1 &5/~ | VRIO50 | INT0  4/- 40/- | 6B4G 17/~ | 6R7_ 5/6 | 12J7GT §/8 | 78 5/
ARS8 5/ | EBFe9 /9 | EL50 8- | PCBB 8/~ Tz20 13/-| - | 1R4 5/~ | 5B/265M 6B7 6/- | 68A7  7/- 121(701 2/~ | 80 5/8
ARP3 o< | EBLsl 2o | BL®] 8- |PCOT /6| USL 8/~ | VR1503 | 1Rs 36 35/~ | 6B8G  2/8 | 6SATGT 6/6 M 10/~ | 81 9/
,u;pm 2/6 | EC52 4/~ | EL83 \g/3 | PCo00 1%/ | Ul2/14 8/- 5/~ | 184 8/~ | SR4GY 9/- | 6BA6 B/~ | 6BK7GT 4/~ 12Q7GT 3/3 | 82 8/
P24 10/- EC53 12/6 | ELs4  4/3 |'PCC84 /6 | U7 §/- | VU33A 4/ | 186 4/8 [ STR  7/- | 6BAT  5/- | 68C7T 7/~ | 128A7 4/8 | 84 8/-
AT 4 2/3 | ECT0  4/- | EL85  7/6 { PCC89 10/- Lipt 8/~ | VU3s 8/~ | 1T4 8/- | BU4G  4/8 | 6BE6  4/8 | 68C7TGT 5/- | 128C7 4/- | 86A2 _ 8/-
ATP7 b5/6 | EC90 2/~ | EL®1  4/6 | PCF80 /3 | U26 13/~ | VX 3208 §/- | 243 5/- | 5V4G  8/- | gBJ6  7/6 | 6BFSGT 58 | 129G7 3/~ | 307A  B/8
AU7 85/~ | ECot  3- | EL95  5/- | PCF82 8/6 | .= ——— i, 6BJ7  7/- | 68HT  8/6 | 128”7 3/~ | 313C  26/-
AZ31 9/- | ECC81 4/- | EM80  6/- | PCF84 6/- 6BR7  9/- | 6837 8/- | 12807 5/~ | 350B 8/-
BeH - Bocss S EMSL ¥ | Pors; se TRANSISTORS BSOS 183X &g | 128N70TS/S | 30aA8. B0/
5 N R o 02 - * -
§{’Z§‘ {3{- ‘é%i 253 EM?: 1%_ PCF805 u;- | oc16 20/~ OCB1ID §/- 0C201 12/6 XCl41 10/- 6C6G  2/6 | 6SK7  5/6 | 128R7 5/- [ 393A  27/6
BS4 8/- | ECC85 6/6 | EBU74 80/- | PCL81 9/- | | OC22 /- OCBIM B/~ OC202 13/8 XC142 15/~ | | 6CBGT 6j- | 6SLTGT 5/6 | 12Y4 2/ | 4464  8/-
BSs 20/~ | ECCol 4j- | ESU208 6/~ | PCL82 7/- | |0C25  9/6 OC82 10/~ 0C203 10/8 XClso 20/- | | 6C6 4/- | 68N7  3/8 | 14L7 7/~ | 6080  22/-
BS84 47/6 | ECC189 $/6 | EY51 5/8 | PCL83 8/8 0C35  12/6 OC82DM b/- 0C204 17/ XCl56 22/ 6C6G 3/ | 68Q7GT 6/- | 1487 18/~ | 6146  £5/-
B2134 16/- | ECF80 7/- | EY86  8/6 | PCL84 7/ 0C44  5/- ocs3 8/~ OC206 22/8 2N247  §/6 6C8G  3/- | 6887 2/- | 15D2  6/— | T03A  80/-
©Cs 9/- | ECF82 7/- | EYsl 3/~ | PCL86 86 0C45 6/~ 0CR3B B/~ AAZI2 6/- 2N412  7/6 6CH6  4/8 | 6U4GT 9/8 | 20P4 12/8 | 705A 10/-
CF23 10/6 | ECH42 9/- | EZ40  6/8 | PCL86 8/~ 0C71l  4/8 e B/- AC138 /6 2 2N502 47/~ 6CLE  9/- | 6V6G 5/~ | 21B6  7/- | 7168  60/-
CL33  9/- | ECH81 5/- | EZ41  8/6 | PEN25 4/6 | [OC72  §/- 10/8 6Cw4 12/- | SVE6GT 7/8 | 25L6GT 6/8 | 7174 §/-
CY3l 66 | ECHs3 7/6 | EZ80  6/6 | PENd6 3/— | [OC73 9/ 0C170  6/- BCzZI1 7/ 2N1090 20/6 8D6 g/~ | 6V6M 8/ | 26Y5 6/~ | 724A  15/-
1 1/ | ECL8o 6~ | Bz81  4/8 | PFL20017/6 | (OCSY 6/~ 0C200 76 BY38 78 2N109129/)- | | ggg g | 6X4  3/6 | 26246 §/8 | 767 18/~
D4l 318 | ECL82 6/3 | F/6057 &/- | PL38 9/ ——— — 6F5G  b/s | 6X8G B/ Z5 718 | 801 8/~
D61 6/- | ECL83 10/- | F/6061 5/- | PL38 18/~ 1 283 8/ | 5x4G 8¢ | SEOGT 519 6X5GT §/3 | 26Z6GT 8/6 | go3 22/8
D77 8/3 | ECLss 9/ | F/6063 4/- | BL81 ~7/- [ U268 13/~ wal = &/ 3B36 B~ 38 lerec  4j- | 6YSG 8/ ) 28D7 €/~ | g07 8-
DA30 nla]EFas a8 | Fwasoogye | PL82  ¢/8 | U27  8/- | WhIB 8- | 228 e RS Ul ) g/ | 6-30L2  8/8 | 30 5/~ | 808 8/~
DAF96 6/- | EF37A 7/ | FW4800 8/6 | PL83  8/- | U2 11/6 £ 7’; 202 7}' o | BF17 &/ | 624 5/- | 30c16 10/- | 813  75/-
DD4l  4/- | EF40 8- | Glj23sGee/- | PL84  e/6 | LISl 1L/8 | X88 ey %3 ealo | tzaq  corg |OFSG 86 | TBT 76 ]30Cl8 11— | 815 88/
DF73  B5/- | EF41 6/~ | G50/2G 5/ | PL500 13/6 usoz; /- e a/‘ oy EReroad 86 | riz  4jg | 7Ct 10/~ 30Fc  B/6 | 620B  B0/-
DFS1  3/- | EFo0  2/6 | GM4  45/- | PM24A 5/- | UABCS0 6/- 5 0. 30 |eABT 4- |eF13 - (7C6  7-|30FL1 10/6 832 15/
DF92  3/- |Ers2 6/ | Gzsz 1oj- [ PTI> 13/~ | UAFZ &/-| Xl 8- | 200 e e J |eFsz 4| 107 6/~ | 30FL12 19/- | 832A  45/-
DF9s  6- | EF53  4/6 | Gzsé 10/ | PT20i 7/6 | UBCAL &< | XF /- 12021 3" 8AG? 6 |6Fs3 20— | 7HT 713 | 30FL13 e/- | 866A 14/
DHEI &-|EFs; g- | HKoe 2g/6 | PT2oM 7/ | UBESO 6/6 | ¥63 b= 2X3 &~ 0AG7 B |6gec g/e | 797 7/~ | soFL14 13- | 884 1o/-
DK9 56 | EF71 76 | HL2K 2/¢ [ PX4 14- | 4 18l - laad Y| SAHS 10 leHem 1/ (VT 8- |soLls 16~ 904 48
DLs? 4/~ | EF72  5/- | HL23 6/~ |.PX25 12/¢ | UBL21 10/~ | Y66  8/- o= Ex 6J4WA 10/- | 7¥4 8/~ | 30P12 9/- | 965 2/8
DLS3 4/~ | EFi3  5- | HL23DD G/~ | PY33 /6 | UOCSS '8/6 | Z80OU 20/ | 4B24 9= | SAKS 81~ |55 g | 724 4/8|30Pl0 13- | 956 8-
DL94 6/9 | EF74 4/~ | HL41  4/- | PY80  5/8 gcngz g/' xigl 3;: £ 50;: KT e;-_- 6J6G g/~ | 8D2 2/8 | 30PL1 15/- | 967 5/-
DLo6 7/~ |EFso - | HvRz o/ |EY8L 56| UCHOL 8- 1243 /- S0 S0 | G0l §9 |66 8/8)9D2  3/- | 30PL13 15/ | 0684 4/
DL810 /- | EFSs 4/6 | K3A 30/~ PYs2 56 | UCL82 B8/~ | A% 30" 30%aT 78 | 6ALs s;- 6J6W 6/~ | 9D6 /- | 35L8GT 7/- | C.R.Tubes
DYss 7/6 |EFse 6/ | KTap 8- |PY8S3 e/~ | UCLES 8/} Ve 18| eAldw 3 |ee - [loF9 9 | 36T 17/s | VCRO7 40j-
ESOF 23/~ | EF89 6/ | KT33C /- | PY800 7/- 4 /6 | 1C5GT 6/~ | 384 ! I- | 637M  8/- | 18A6  2/6 | 35W4 5/~ | VCR51750/-
E88CC 1%/- | KF91  3/6 | KT44  5/9 | PZ1-36 9/- 6K6GT 5/6 | 12AH7 B/- | 36Z3 10/~ | VCR517BBS/-
E9CC 10/- | EF92 2/~ | KT63 4/- | PZ1-78 12/- K7G /- | 12AT6 5/~ | 38Z4GT 6/- | VCR517C80/-
EAS50 1/~ | EF95 5/~ | KT66 16/~ QP21 6/ 6K7GT 4/8 | 12AT7 4/- | 35Z6GT 6/- | 3FP7 45/~
EA73 7/~ | EF95 b/~ | KT67 25/~ | QP25 5/ 6K8G 3/~ | I2ATIWA | 87 4- | scP1 - B0l
EABCS0 5/9 | EF183 6/8 | KT76  8/6 | 230 5)- (A ] 6K8GT 83 5/6 | 38 4/- | 5FPT 126
{ 5 :
R §5§ i %7?, e 22/3 ! 8:‘1'%‘20 g}f: 170 GOLDHAWK ROAD, W.I2 MANY OTHERS IN STOCK include Cathode Ray Tubes
EB34 1/6 | EL32 3/9 | KTW63 5/~ | QV04/7 8/- Shepherds Bush 4946 and Special Valves. U.K. Orders below £1 P. & P. 1/-; over.
EB9l, 8/- | EL34 10/= | KTZ41 6/- | RS 8/~ o 9.5.30 Timersddy 951 £1, 2/-; over £3,P. & P. free. C.0.D. 2/6 extra. Overseas
EBC33 /- | EL35  5/- | KTZ63 & - | RK73 8/~ | (o il (i S el Postage extra at cost.

TWO-YEAR GUARANTEE

EX-RENTAL TELEVISIONS
Y Tube
Y Valves
% Components

Channels for all areas
Insured Carriage 30/-

17 in. £11.10.0

3 star Guarantee

FREE ILLUSTRATED LIST
Slim line models
I — 197 — 21" — 13

A wide range of sizes, models and
prices.

Demonstrations daily

An elegant Stereogram Cabinet
in modern Veneered Mahogany
and Cloth covered Front Panel
BLACK LEATHERETTE SIDE PANELS
Dimensions : 52 X 174 X 12
Speaker positions for Twini0” x 5"

g Speakers
OTHER MODELS—SEND FOR LIST

_;-zmr;snston CASES T.V.

6. 9° X 61" X 41"

P. & P. 3/6. V T HRET
TUNERS

TRANSISTOR CASES

1976, Cloth covered, many
colours. Size 94" X 63" X 34~
®, & P. 3/6. Simifar cases
in plastic 7/6.

RECORD PLAYER CABINETS 49/6

New Less
Valves,
3lim Models

Latest designed covered cabinets. Take any 5/~ Press
modern Autochanger. 716 Butcton
SINGLE PLAYER CABINETS 19/6. Models 19/6.
P. & P. 7/6. P. & P. 2/6.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone : ILFord 600-1-2-3. Stamp for Free List:
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PAT.NO.
980345

-: i) [ ]
ini-Drill
BATTERY OPERATED
PRECISION MINIATURE DRILL

OME O O Q A RA DR
Model [Printed|Watch | Prec.| Car |Optical] Jewel |Home
ki ircuitsiMaking Eng Mumf. Work {Repairs Jobs

w <,

PORTABLE, SHOCKPROOF, only 5°long, the Mini-Drill with its
powerful miniature motor, works from a standard battery. [ts specially
designed MINI-TOOLS enable many intricate jobs to be done not
hitherto possible. Drills plastic, aluminium, brass. copper, gold, silver,
etc. STANDARD Mini-Drill with nyion holdlng bush, twist drill, mop,
burr, abrasive, pencil brush, spear drill, full instructions, 39/6, p.p. 1/6
SUPER Mini-Drill with extra power and In(er:hangeable chuck, 69/6,
p.p. 1/6. Guaranteed. Send cheque;P.O. or write for FREE Leaflet.

JIABERLAND TRADING CO. LTD.
Dept. E, 148-150 Curtain Road, London, E.C.2

b
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HOME

SPECIAL INTEREST

NEW! LASKY'S CLEAR
PLASTIC PANEL METERS

Precision made in Japan by HIOKI. Each meter boxed and
tully goarantesd with all fixing nuts and washers. Rizes are

ITEMSI

ot front panel. Add 1/6 Pust on each.

Type KR-52 3 X 2iin (illustrated)

1 mA DC 32/8 300 V DC 32/8

5 ma DC 32/6 500uA ... 3778
1mA 8 Meter. ....38/6

Type KR-85 3! X 8in,

Type MEK-38A 2!n. sqlmrc
1 pA DC 22{6 1mADC . = oo ... 38/

5 maA DC 22/86 5 mA DC 35/~
300 V DC mgys = F .. 22/8 300V DC Bl S =
500uA. L .. 27/6 B00uA ... A 42/8
1 mA 8 Meter i 28/6 1 mA 8 Meter e LIS 30/6
Type MK-45A 1iin. lqu.sre Type MK-85A 3in. square
1mADC ........ . 25/~ 1mADC a8/
8 mA DC Ll 5y . 25/~ 5mA DC . £ 35/
300 VDC . 25/- 300 V DC 2 B 35/-
B00uA . . . . 25/- 500uA i 39/8
1 mA 8 Meter ... . 35/~ 1A 8 Meter ....... 5 37/8
V ERO BOARD High grade laminated board with copper strips
== bonded to it and pierced with holes.
Boards Accessories
42/1503 2} X bin. 3/11 Terminal pins — pkt, of 50 .
43/1504 2% 3¢ Bdn. . 3/3  Spot face cutter tool ......
48/1507 383 X 50D, .eoeeniiinienns 5{6 Pin inserting tool ....,
46/1508 33 X 3tin....... 3711 Post 6d, per item extra.
4411505 93 X 17 o, .. 15/8 Orders of 10/- and over post iree,

SPECIAL PURCHASE—-UHF/VHF T.V. TUNERS

Well known British malers’ surplus stocks. Now available for the first
time to the Home Constructor. Add 2/6 Post and Packing on each.
YALVE UHF MODEL (iltustrated)

In nietal case size ¢ X 6 X 1iin. Fully tunable—complete with POCSG
and PCCB8 valves. | ASKY'S PRICE 29/6. Without valves (2/6
TRANSISTORISED UHF MODEL H
Metal case size 33 (plus spindle) X 23 X 1}in, Fully tunabie with slow 1
motion drive. Comp. with two AF186 trapsistors aml leads.

LASKY'S PRICE 25/6

TRANSISTORISED VHF TUNER
Sub-minjature turret type fitted with 12 sets of coils and 3 Mullard AF102 transistors
In metal casc size 3 X 1§ X 24in. | ASKY'S PRICE 37/6

Add 2/6 Post and Packing oa each.

TELEVISION IF AMPLIFIERS

38 Mefs. Contains a large numiber of components, 1F
transformers, resistors, capacitors, etc., and the follow
ing valves: 2xPCF80, leBM ):.FB , EFI185 and
EF184. Ovcrall slze 113 X 31 “ deep. Ideul for
servicemen and expcrlmenlera 'l\hlu 1F amp. when
used with the Valve model UHF Tuner (above) provides
a suitable conversion for B.BC.2. Circuit supplied.

LASKY'S PRICE 29/6 rui2s
SPECIAL PACKAGE OFFER

Frec standing table cabiuet, size
174 X 9 X O5}in., finished tn
medium Mahogany, Scale marked
21 to 68 (UHF band). Designed
to accept the above 1F Amplifier
with space for a Valve UHF Tuner.
Cabine{ only 27/8 Post 3/6

Special Package Offer IF Amplitier,

(l:}aléll;c'lt‘.\lncr with valves and Table PACKAGE PR'CE 59/6 Post 6/-

WATER TEMPERATURE THERMOSTATS

British mnde —orig. for nse iu high quality washing inachine. range adjustable between
114°F nnd 230°F.  Rating 200/260 V. A.C., 20 amps (also D.C. up to 125 V.A.).  Size
2§ X 311 X 1} with 18in. capillary tube and 6in. bulb. Hingle hole tixing-—3/16in spindle.

For the Finest Value and Service to

CONSTRUCTORS &

ELECTRONICS ENTHUSIASTS

We consider our conltrnctwn parcels to be the finest value on the home comtrnctor market, If on receipt you feel nai :
! competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded iess postage,

CONSTRUCTORS BARGAIN

THE SKYROVER
De Luxe

7 transistor plus 2 dlude superhet, 6 waveband
portable receiver covering the full Medium Wave-
band aud Bhort Waveband 31-94M and aiso 4
separate switched bandepread raoges, 13M,, 16M.,
19M. und 25M., with Band Spread Tuning for
accurate Station Belection. The coil pack and
tuning heart fs factory assembled, and tested.
Uses 4 U2 batteries. 3 In. Ceramic Magnet P.M.
Hpeaker. Telescopic anu Ferrite Rod Aerial. Tone
Circuit, wood cabinet, aize 11} x 63 23 in. covered
with waghable material, plastic trimi uand handle,
% Car aerial socket fitted,

Can Post H,P. Terms: 60/- deposit and 11 monthly
be built for £8 19 6 5/ payments of 12/8, Total M.P.P. £10.0.3,
Data 2/8 extra: refunded If you purchase parcel. ANl parts uvail. sep. Four U2 batt, 3/4
A siiple widitjonal circult provides cover of the 1100/1950M Long Wavebaml. All
‘comiponents with construction data. Only 10/- extra Post Free,

NEW KIT — PEAK SOUND SA-88 TRANSIS-
TORISED STEREO AMPLIFIER AND PRE-
AMPLIFIER

A high quality 17 watt, 14 trunsistor Migh Fidelity Integrated \mpllﬂer which
anyone can easily build using the revolutionary Peak 8cuml * Cir-Kit** wiring system.
Size assemnbled onty 10 X 2§ X 3in. Comiplete kit with detailed construction data.
LASKY'S PRICE £12.19.6 Post FREE,

POWER SUPPLY KIT for the SA.88 £3.10,0 Post FREE,

LASKY'S MINIATURE TRANSISTOR AMPLIFIER
MODULES

Tucorporating the very lutest ecircuitry
to provide high seusitivity and good
quality in conjunction with extreme small
size and compactness. High quality
Newmarket transistors used throughout.
Al designed to operate on 9v, miniature
battery. Add 1/-on each for post & packing
TYPE LRPC 1, 3 transistor. Tnput sens.
50 mV., output 150 mW, output imp.
W00, size2X1X 3n....... PRICE 27/6
TYPE LRPC 2. 5 transistor. Input sens. ImV, nntput 330
mW, output imp. 130, size 2! X 1} X in.... PRICE 22/6

TYPELKPC4. 35 tmnsislor. Input sens. 130 mY, output .{30 mV, output imp. 150,
I T e e o e PRICE 22/6
TYPE LRPC 5 6 transistor. Input sens. By, output 3W, output imp. sn. size 5}

50 TIIK TIE bt e e Cman o i Py i e PRICE 59/6

TYPE LRPC 6. 'l'npe record/play back amp. {for use with self osclilating erase hmd)-
Ontput 750mW. output Imp. 80. Yize 41 X 2 X¥in. ... . LASKY'S PRICE 39/6

FULLY ENCAPSULATED MODULES

fpecial function modules — all onc size 1} X 1 X 1lin.
functlon and installation Instructious. ¥end 8.4.E. for data.

TYPE PA-1. Public adidress mnp for use with c-rbml. cr)shl or l))munh mlcro-

Complete with detailed

phones. 30 outputb linp. ... PRICE 30/-
TYPE GR-1.. @ i Mk po\rcr to ﬂll merage room.
B OULPUL TP,  ooooiiiiiiiiiiiii et - PRICE 30/-
TYPE CO-1. Morse code pruth.c oscllluwr for use with morse key and 30
PEIROH i Mgt o CE 20/-
TYPE MT-1.

Metronome mmlule—prm ides andlblq awml \lsual beat !mm 30 to 240
beats per minute (for use with 3 Q speaker or jud. lamp). . PRICE 22/¢

SINCLAIR SUPER MINIATURE KITS

We stock the complete range. Wrile for detnlls of package deals.

THE MICRO-6 minlaturc radio only 1% X 155 X 1}in. £218 8
THE MICRO-FM, (tuncrfreceiver) ............... £5 18 6
THE MICROMATIC inini-radio Kit £2.19 £318 6
STEREO 25 pre-amp control unit fully bum. 2919 ¢
THE Z-12 12 watt amplificr and pre-amplifier. Fully built and lestcd 84 96
PZ-3 power pack 10 Z-12 .coiiiiiieiies ot £319 6

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, GET 86 2/6; 873A, 874P 3/8; 0C45, OCT1, OC81D 4/6; OC 44.

0C 70, OC 76, OQ 81 5/6; pair (10/6); A¥ 117, OC 200 8/8; OC 42. OC 41,

8:: 73, 0C 821 7/6; OC 201, OC 204 15/-; OC 205, OC 206 19/6; 0C28 24/6:
5

8/-.

TRANSFILTERS By BRUSH CRYSTAL CO. Available from stock.

3 TO—01B 465 kefs. -i- TO—02D 470 ke/s. === 1 ke/s. 9/6 EACH

LASKY'S PRICE 15/ rost 2 TO—02H 443 kefs. - 1 ke TF_OID 470 kefe, i 5 kefe.  Post 6.

f?; Eggw:gé :g:g. Lg:gg:, w.% ’{_el: :20 3227;; 42 TOTTENHAM CT. ROAD, LONDON, W.I| Tel: 01-580 2573
w L s VWL el: D 97 L

33 TOTTENHAM CT. ROI.\D, LONDON, w.l Tel: MUS 2605 (ML ERIRSTREEIN L ONDOLMECE UGk i3 2t

The above branches open all dzy Saturday. Early closing Thursday.

Please address all Mail Orders and Correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.I.

LASKY'S FOR SPEEDY

Both open all day Thursday. Early closing Saturday.
Tel.: STE 4821/2

MAIL ORDER SERVICE
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HI-FI AMPLIFIERS — TUNERS —— RECORD PLAYERS

HI-FI FM TUNER. M

tuning unit (£2.15.0 incl.

and I.F. amplifier unit,

HI-FI AM/FM TUNER. Model AFM-1.

TFM-IS

odel FM-4U. Available in two units. R.F.
P.T.) with I.F. output of 10-7 Mc/s
with power supply and valves (£13.13.0).

Total Price Kit £16.8.0

Available in two units

which, for your convenience, are sold separately. Tuning heart

(AFM-T1—£4.13.6 incl.
Printed circuit board, 8 valves.
-in power supply. Total Price Kit £27.5.0

£22.11.6).
S.W., and F.M. Built

P.T.) and I|.F. amplifier (AFM-A1—
Covers L.W., M.W.,

STEREO DECODER available, please see below.
Hear the BBC stereo FM programmes on the TRAN-

SISTOR STEREO

FM TUNER. Elegantly designed to

match the stereo Amplifier, AA-22U. Available in two units,

sold separately, can b

T T AT SRETRRLTIS

e built for a Total Price:
Kit (STEREO) £24.18.0 incl. P.T.
Kit (MONO) £20.19.0 incl. P.T.

THEHL Il

I

10W 9 + 9W
POWER | STEREO

AMP. AMP.

MA-12 S-99

HI-FI MONO AMPLIFIER. Model MA-12. 10W output, wide freq.

Use with control unit.
Kit £12.18.0 Assembled £16.18.0

3 4+ 3W STEREO AMPLIFIER. Model $-33. An easy-to-build, low
cost unit. While stocks last. Kit £13.7.6 Assembled £18.18.0

DE LUXE STEREO AMPLIFIER. Model $-33H. De luxe version of
the $-33 with two-tone grey perspex panel, and high sensitivity neces-
sarytoacceptthe Decca Deram pick-up. Kit£15.17.6 Assembled £21.7.6

HI-FI STEREO AMPLIFIER. Model S-99. 9+9W output. Ganged
controls. Stereo/Mono gram, radic and tape inputs. Push-button selec-
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6

TRANSISTOR MIXER. Model TM-1. A must for the tape
enthusiast. Four channels. Battery operated. Similar styling to Model
AA-22U Amplifer Kit £11 16.6 Assembled £16.17.6

I

range, low distortion.

T

Enjoy Yourself Whtle You Save

ing pleasure at

and AM/FM tuners
can also be used witl
makes of FM tuner ha
for multiplex output.

33" x 31" x 97 deep.

Here's the STEREO DECODER you
have been looking for

Add Stereo RADIO to your listen-
low cost.
DECODER SD-1. This model will
convert Heathkit valve (Mono) FM

-

FM

to stereo. It
h most other
ving facilities
Own buit-in power supply. Compact,

Kit £8.10.0. Assembled £12.5.0.

Send for full specification details.

TR I

TRANSISTOR RECEIVERS

GC-1U

Prices quoted are

“ OXFORD " LUXURY PORTABLE
Model UXR-2. Specially designed for
use as a domestic or personal portable
receiver. Many features, including solid
leather case. Kit £14.18.0 incl. P.T.

TRANSISTOR PORTABLE. Model

UXR-1. Pre-aligned |.F. transformers,
printed circuit. Covers L.W. and M.W.
Has 7" < 4" loudspeaker. Real hide case.

Kit £92.11.0 incl. P.T.

JUNIOR EXPERIMENTAL WORK-
SHOP. Model EW-1, More than a toy!
Will make over 20 exciting electronic
devices, incl.: Radios, Burglar Alarms,
etc. 72 page Manual. The ideal present!

Kit £7.13.6 incl. P.T.

*“ MOHICAN " GENERAL COV. RE-
CEIVER for Amateur or Short Wave
listening. Send for leaflet.

Kit £37.17.6 Assembled £45.17.6

Mail Order, retail prices 5% extra

233 Tott

WELCOME TO OUR LONDON HEATHKIT CENTRE

We open MONDAY-FRIDAY
SATURDAY
Telephone No.:

WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE

enham Court Road, W.1
9 a.m.-5.30 p.m.
9 am.-1.0 p.m.
01-636 7349
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TEST INSTRUMENTS

Our wide range includes:

3* LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 05-2. Compact slze 5" >
7§ % 12° deep. Wt. only 93ib. '*Y"* bandwidth
2 ¢/s-3 Mc/s +3dB. Sensitivity 100mV/cm
T/B 20 c/s-200 kc/s in four ranges, fitted mu-
metal CRT Shield. Modern functional styling.

Kit £23.18.0 Assembled £31.18.0

5° GEN.-PURPOSE OSCILLOSCOPE.
Model 10-12U. An outstanding model with
professional specification and styling. * Y™
bandwidth 3 ¢/s—4-5 Mc/s 4 3dB. T/B10c/s-
500 ke/s. Kit £35.17.6 Assembled £45.15.0

DE LUXE LARGE-SCALE VALVE VOLT-
METER. Model IM-13U. Circuit and speci-
fication based on the well-known model V-TA
but with many worth-while refinements. 6
Ernest Turner meter. Unique gimbal bracket
allows operation of instrument in many posi-
tions. Modern styling.

Kit £18.18.0 Assembled £26.18.0 VVM, IM-13U

AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s to 100 ke/s, switch selected. Distortion less than
0-1%, 10V sine wave output metered in volts and dB's.

Kit £23.15.0 Assembled £31.15.0

VALVE VOLTMETER. Model V-TA. 7 voltage
ranges d.c. volts to 1,500. A.C.to 1,500 r.m.s. and 4,000
peak to peak. Resistance 0-1a to 1,000M 2 with internal
battery. D.C. input resistance 11Ma. dB measure-
ment, has centre-zero scale. Complete with test prods,
leads 'and standardising battery.

Kit £13.18.6 Assembled £19.18.6.

MULTIMETER. Model MM-1U. Ranges 0-1-5V to
1,500V a.c. and d.c.; 150¢A to 15A d.c.; 0-20 to 20Ma
44" 50uA meter. Kit £12.18.0 Assembled £18.11.6

R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamental and 200
Mc/s on harmonics. Up to 100mV output.

Kit £13.18.0 Assembled £20.8.0

SINE/SQUARE GENERATOR. Model
16-82U. Freq. range 20 c/s-1 Mc/s in 5
bands less than 0-5% sine wave dist. less
than 0-15x sec. sq. wave rise time.

Kit £25.15.0 Assembled £37.15.0
TRANSISTOR POWER SUPPLY, |
Model IP-20U. Up to 50V, 15A output, | o oy prect tf,"if,fn":ﬂ
Ideal for Laboratory use. Compact size. without notice

Kit £35.8.0 Assembled £47.8.0 Lk i |

V-7A

1G-82U



http://www.cvisiontech.com
http://www.cvisiontech.com

TAPE AMPLIFIERS — TAPE

20 1 20w GARRARD
STEREO Av.60
AMP,

AA-22U

204-20W TRANSISTOR STEREO AMPLIFIER. Model AA-
22U. Outstanding 'performance and appearance. Kit £39.10.0
(less cabinet). Attractive walnut veneered cabinet £2.5.0 extra.

Assembled inci. cabinet, £59.15.0

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £14.12.10. With Decca Deram pick-up £19.7.4 incl. P.T.

Many other Garrard models available, ask for Lists.

HI-FI MONO AMPLIFIER. Model MA-5. A general purpose
5W Amplifier, with inputs for Gram., Radio. Modern functional
appearance. Kit £11.9.6 Assembled £15.15.0

WIDE RANGE OF HI-FI CABINETS, send for details.
For example:
MALVERN Kit £18.1.0 incl. P.T.

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabinet
“in the white"”. Two speakers. Vartical
horizontal models with legs, Kit £12:12.0,
without legs, Kit £11.17.6 incl. P.T.

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

Kit £19.10.0 Assembied £24.0.0

COTSWOLD SPEAKER SYSTEMS.
Qutstanding per(ormance for price.
MFS : Size 36" X 164" »: 14” deep.

Kit £25.12.0 Assembled £33 17.0

STANDARD: Size 267::23"> 144" deep.
Kit £25.12.0 Assembled £33.17.0 .

A T T R I

Complete your motoring pleasure with
this outstanding car radio. Model CR-1.

Will give you superb LW and
MW entertainment wherever
you drive. Tastefully styled to
harmonise with any car colour
scheme. Available for your
convenience in two parts.
Can be built for a total price
Kit (excl. L.S. ) £12.17.0 incl. P.T. Hi-Fi Loudspeaker £1.16.1
extra. Send for full details.

FREE !
32 page Catalogue.
SEND FOR YOUR
COPY
NOW !

Berkeley

Heathkit ==

To DAYSTROM LTD.,

E g

FULL DETAILS OF MODEL(S)
(Please wrile in BLOCK CAPITALS)

NAMEN.: B ..... ... Sk SER e
ADDRESS

Over 150 models shown,
many in Full Colour

Without obligation please send me
FREE BRITISH HEATHKIT CATALOGUE

DECKS —— CONTROL UNITS

POy

. 8

———
TRUVOX D-106 and 108 TAPE DECKS. High quality stereo/mono
tape decks. D106, 1 track, £39.15.0 D108, { track, £39.15.0

TRANSISTOR INTERCQM. Models Xi-1U and XIR-1U. A time-
saving device for office, shop or for the home. Master unit XI-1U will
operate up to 5 remote stations.” Master, X|-1U Kit £11.9.6 Assembled
£17.9.6. Remote, XIR-1U Kit £4.9.6 Assembied £5.18.0. Send for
full specification leaflet.

MONO CONTROL UNIT. Model UMC-1. Designed to work with
the MA-12 or similar amplifier requiring 025V or less for full output.
5 inputs. Baxandall type controls. Kit £9.2.6 Assembled £14.2.6

STEREO CONTROL UNIT. Model USC-1. Push-button selection,
‘accurately matched ganged controls to +-1dB. Rumble and variable low
pass filters. Printed circuit boards. Kit £19.19.0 Assembled £2‘I 5.0

“AMATEUR” EQUIPMENT

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

Kit £29.19.0 Assembled £41.8.0

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

Kit £39.6.6 Assembled £52.10.0

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

Kit £81.10.0 Assembled £106.15.0

RA-1
T T T T T G

NEW MODELS !

AVON HI-FI PERFORMANCE *MINI’
SPEAKER KIT. A compact, bookshelf
size, 73" wide x 194" high x 8% deep
speaker with beautiful walnut veneered fully-
finished cabinet, wide frequency response,
special 6” bass, 3" HF units and crossover network.
£8.18.0. Speaker Kit £4.18.0,

Cabinet Kit
Total Price £13.16.0incl. P.T.

LOW-COST TRANSISTOR STEREO AMPLIFIER KIT TS-23.
A really low priced unit yet incorporotes all
essential features for good reproduction
from gramophone, radio and other sources,
3 watts for channel output (15 ohms). Kit
£17.45.0. Beautiful walnut veneered cabinet
£2.0.0 extra.

Dept P.E. 5 Gloucester Please send FREE catalogue to

Ll |y g
AME .

ADDRESS
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SINCLAIR Z.12

Very good stereo is obtainable by using two of these famous
integrated transistor amplifiers. which can be used for 3, 5, 8 or
15 ohms speakera. Instructions Included with the Z.12 enable
you to use matched control circuits with all types of Inputs for
which we supply the necessary parts. Z.12 Amplifier as adver-
tised in this journal.

SINCLAIR STEREO 28

£ 3 11
and Meal tor tmo z12e "ot £9.19.6

STEREO AMPS.
~ FROM TRS — MULLARD 10-10

@ 10 + 10 watts
output
@ For3and iS5 ohm

89/6

each
This newest design from Mullard comprises integrated stereo
pre-amp and amplifier with 10 watts output per channel. This
is a very fine circuit, kitted by TRS to exact specification with
top quality components. Features include ultralinear class B

PZ.3

Mains Power Unit 79/6

speakers output on each channel with transformers tapped for 3 and 15
. Compleu with ohm speakers; bass, treble, volume and balance controls;
valves switching for monofsterec and speaker phasing; input switch- PEAK SOUND SA.8-8

ing; Input sensitivity —210mV per section; H.T. and L.T. outlet
£|7 Io o for tuner. Pre-amp section metal shrouded. With tch

&) i panel, pilot light indicator, knobs, plugs, etc. Size 1lin. x
{Carr. & pkg. 10/-) 10§in x 4}in. Ideal for use with Garrard Units offered below.

Ready wired and tested, 50/- exira. (Ready dbuilt version only avaflabie at present)

14 tr stereo pre-amp and amplifier giving 17 watts output
into two 5 ohm speakers. A fascinating kit to build, crammed with original
feat i **Shadow T iate’* and supply of Cir-kit. Complete down
to wire and solder. With front panel, transistors and instructions. £ I 2 I9 6
Mains power supply unit for 8A.8-8 ‘ o

8inclair Micro-F.M. Kit 85.19.8
TRS FM STEREO DECODER GARRARD UNITS & PLINTHS | Sineisir Micromatic Kit 5o/
Micromatic
This outstanding kit is based on the highly successful -
Muliard design and uses 6 Transistors on a printed LM.3000 Record Player with 9 T.P. Stereo
circult size 53in. x 2%in. A 2-stage transistor Stefec Cartridge. Limited number available. Brand
Beacon indicator is incorporated.  Requires a 12v. new as from factory ............. aio.. Rpgms. UNIQUE
supply. AT.60 De-luze Auto-changer. 12in. turn-
Baslc Kit Is suitable for use with Transistor equipment. 12 (e rt s enigimeton . ThesTossinidas « B i1atn: TAPE OFFER
With simple mods (data supplied with Kit) easily - b
adapted for use with Valve Tuners and Amplifiers. SP.25 De-tuze eingle record player, less Professional
KIt and assembly instructions complete with Mullard carteidge  ..........o.lie 0} gns. Tape in
specified Inductors Type WF2949 and WF2951. Packing and carriage on any one of above, Unique Lib
9 6 with coils £5 o o 7/6 extra. nique rary
0T pre-aligned G Garrard Plinth. The idea! modern mounting Wallets only
Packing and postage either model 2/6. for the Garrard Units offered here. Will from TRS
readily suit any hl(-‘ﬂ set-up. Beautifully
finished in Teak. lete with N ‘With each 7in. reel of tape
MULLARD FM DECODER COILS porary drop-on plastic cover. Packing and an Inwmlatlonally ‘g:l:no‘z
Designed and made by Mullard, these inductors are carriage B/~ ... 75/ manufacturer we give you a
28 used in T.R.8. Decoder above, TYPE Wi2949 Garrard Mono Cartridges from 15/-; Stereo beautifully made wallet
and WF2951, each 25/-. Per pair 49/8. Post free. from 25/-. strongly tmade in simulated
leather with etiff spring and

Tin, wa 15/

space for a reel of tape each

side. This is professionsl
quality mylar tape with foil
start and stop leads. These
library wallets solve once and
for all the problems of storing
tapes efficiently and tidily.

1,200 ft. with wallet

Tin, re. 22/6
1,800 ft. with wallet
{pip 1/8 per reel)

COMPONENT
SPECIALISTS

I Est. 1946

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Daily 9.0 a.m. to 6.0 p.m. PY
Wednesdays 1.0 p.m.

HOW TO ORDER
Bend cash, cheque or money order with order or pay
C.0.D. Please mention ““Practical Wirelesa’’.

Packing and Carriage: unless stated add: §ib. 1j-;
11b. 1/9; 2 Ib. 3/6; € 1b, 5/-: 10 Ib. 6/8.

A few doors from Thornton
Heath Stn. S.R.from Victoria

THO. 2188

s ELEGTRONIC ORGAN KITS
i, ] NOW ALSO AVAILABLE
PPN

£105

IN PARTLY BUILT FORM

So easy to build, so delightful to play
Suited to all types of music

The Solette. Precision made, pre-tuned units come to you ready to assemble in only 20 hours. Self-

contained amplifier and speakers; perfect tone and generous volume, full S-octave organ keybo_ard. Five

pitches plus soio and melodic bass. Transistorised, portable. Price £118 complete (terms if needed).

Details from: %
larmonics

Y Also two-manual
and pedal organ
kits up to £395.

DEPT. P.E.2, CGLARION WORKS, NAPIER ROAD,
BROMLEY KENT. RAVensbourne 2122

BUILD YOUR GIRCUITS
on

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
Relail enquiries to:

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad's Place, Gray's Inn Road, London,
Technical enquiries to:

VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants

7 A

REVOLUTIONARY < & 4\ ™
Electronic Speedc\_

ontro

Fits simply into mains lead of any drill or power tool.

Fingertip control gives speed variation from below
10 r.p.m. to maximum.

Uses famous Mullard semiconductors.

e e e S L .

SOUND & SCIENCE LTD.
Mail Order to, Dept. ED Personal shoppers: 18 & 52
3-6 EDEN GROVE, LONDON. N7.1YOTTENHAM CY. RD, London, W1.

330
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NEW—Complete
Precision Soldering

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

® Model CN 15 watts miniature iron,
fitted %" bit.

® Interchangeable spare bit, "

® Interchangeable spare bit, 55"

® Reel of resin-cored solder

® F¢lt cleaning pad

@ Stand for soldering iron

® Space for stowage of lead and plug

ALS 36-page hooklet on “*How-to-Solder”’
—a mine of information for amateur
and professional.

49/6d

From Electrical and
Radio Shops, or if
unobtainable locally
apply direct to
ANTEX LTD.

Grosvenor House,
Croydon, CR9 1QE
Telephone 01-686 2774

—AN IRON FOR EVERY PRECISION NEED!

15 watts. ldeal for miniature and micro miniature
CN soldering. Interchangeable spare bits available from 32,6
040" (1 mm)up to %" For 240, 220, 110, 50 or 24 volts.

18 watts. ldeal for miniature wark on productian lines.
G Interchangeable spare bits, %", 1", %" and 1 For 32,6
240, 220 or 110 valts.

8

20 watts. Fitted with 1" bit. Interchangeable spare bits 35
7. 4", &". For 240, 220, 110 ar 24 volts. -

25 watts. Fitted with §'° bit. Interchangeable bits %",
ES ' and 1". Ideal for high speed production lines. For 35/-
240, 220, 110, 24 or 12 valts.

40 watts. Fitted %" bit. Interchangeable bits ", %",
F 3. &% Very high temperature iron. Available for 240, 42,6
220, 110, 24 or 20 valts.

Spare bits and elements for all models and
voltages immediately available from stock.

Send for the 16-page ANTEX main catalogue

THE ANTEX DE-SOLDERING TOOL

CONTROL VALVE
P -~ AIR PIPE

Soldered joints can now be easily,
speedily and neatly unsoldered. A self-
cleaning nozzle, exclusive to the
ANTEX De-Soldering irons, sucks up
molten solder into stainless steel
catcher. Operates by compressed air
from airline or standard foot-pump.
Type £SS (25W) for 240,,220, 110 or
24 volts. Type GSS (18W) for 240, 220
or 110 volts. Price £4. 4. O0d. De-
Soldering Tool complete with foot-
pump, as illustrated £4 .19 . 6d.
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NEW MODEL 500. 80,000 o.p.v. With
overload protection, mirror scale. 0/.5/1,
2. 8/10/25/ 100 /250/
5

,000v. D.
0/25/ 10/ 26 !
100 / 250 500/

1,000v.
0/00;4A/5/ 60 /.
500|nA 12 amp.
0/60K/6Meg./60.
Meg 17/¢
Post Paid.

PROFESSIO NAL 20,000 o.p.v.
LAB.TYPE MULTITESTER

With
mirror scale.
1,000 volts, D.C. and A.C. LA

10 mA, 250 mA. Current: 0/20 K, 200 K,

automatic overload protection,
Ranges: 1/10/50/250/500/
0-500

2 megohm. tDecibels — 20 to 4 22db
25/10/. P. & P. 2/6.

TE-800 20,0000 /VOLT
GIANT MULTIMETER 6in.
tull view meter. 2 colour
scale.  0/2.5/10/250/1,000/
5,000 V. A.C. 0/25/12.5/10/
50/250/1,000/5,000 V. D.C.
0/5011A/110/100/500 mA/
10amp. D.C. 02K/200K /20

MODEL QM TRANSISTOR (Hi(KiR
It has the fullest ca-
pacity for checking
on A, B and Icd.
Equally adaptable
for checking diodes,
etc. Spec.:A:0-7-
0-9967,B: 5-200, Ico:
0-80 microamps, 0-3
mA. Resistance for
diode 20088 — 1
Meg. Supplied complete with instructions,
battery and leads. £8/19/6. P. & P. 2/6.

% TRANSISTORISED FM TUNER %
6 TRANSISTOR

HIGH QUA-
LITY TUNER,
SIZE ONLY 6in.
¥ x 4in. < 2¢in,
3 1.F. stages,
Double tuned

discriminator.
Ample output to
feed most amplifiers. Operates on 9 volt
battery. Coverage 88-108 Mc/s. Ready
built ready for use. Fantastic value for
money. £6/19/8, P. & P.2/6.

NOMBREX

| TRANSISTORISED
EQUIPMENT

{ ALL Post Paid
With Battery

Translatorised Audio Generator 10-100,000
c/s. Sine or square wave. £16/15/-. Tran-
aistorised Signal Generator 150 kefs. 230

Mc/s. £10/10/-. Transistoriscd resistance
capacity bridge 1£). 100 Meg. 0 1 pf-
100uF. 29.

Transiatorised Induction bridge 1.H-100H.
£18. Mains operated Transistor power
supply unit, output 1-15 v. up to 100 mA.
!ﬂ/l -

SILICON RECTIFIERS
200 v. P.1.V. 200mA.
200 v, P.1.V. 6 amp..
400 v. P.L.LY. 3amp. .
1,000 v. P.LV. 650 mA .
800 v, P.I.V. 500mA. . .
800 v. P.I.V. 5 amp.
400 v. P.L.V. 500m
0v. P

400 v. P.1.V. 3 amp. (8.
100 v. P.I.V. 5 amp. (8.
200 v. P.I.V. 6amp (8.
400 v. P.1.V. 5 amp. (8.
Discounts for quantities.

C.R.)
C.R
C.R
C.R)) .

Postextm

A ///////
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TYPE 13A DOUBLE BEAM
OSCILLOSCOPE BARGAIN!
A high quality instru-
ment, offered at a
fraction of original
cost. Timebase 2 cfs-
750 kcfs.  Beparate
Y1 and Y2 amplifiers
up to 5.5 Mefa. Built-
in calibrators at 100
kefs. and 1 Me.
Operation  for 115/
280 v. A.C. Available
in excellent condition,
fully and
checked.
Carr /-

TE-ZORF SIGNAL GENERATOR

Accurate  wide
) range signal gen-
erator covering
120 kefs-260
Me/s on 6 bands.
Directly cali-
brated. Variable
R.F. attenuator.
Operation 200/
240 v. A.C. Brand new with instructions
£12/10/-. P. & P. 7/6. 8.A.E. for details.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 PF. - 2,000
MFD. 2 ohme -
200 megohms,
Also checks im-
pedance turns
ratio, insulation,
200/250 v. A.C.
Brand New £15.
Carr. 7/6.

TE22 SINE SQUARE WAVE
AUDIO GERERATORS
Sine: 20 cps to
200 kefs on 4
bands. Bquare:
20 cps to 30 kefs.

} Qutput imped-
ance 5,000 ohms,
200/250 v. A.C.
Supplied brand
new and guaran-

i teed with instrue-
tion manual and leads, £15. Carr. 7/6.

ARF-100 COMBINED AF-RF
SIGNAL GENERATOR

AF, SINE WAVE

20 - 200,000 cps.

Square wave 20-

P[P 600G 38 V.

P/P.
TF. 100 ke/fs-300
M,

cfa.
Varlable R.F, attenuation Int/Ext.Modu-
lation Incorporates dual purpose meter to
monitor AF output and % mod. on R.F.
220/240 v. A C. £27/10/-. Carr. 7/6.

TE-65 VALVE VOLTMETER
High quality instru-
ment with 28 ranges.
D.C. volts 1.5-1,500 v,
| A.C. voite 1.5-1,500 v.
il Resistance up to 1,000
megohms.

/t 220/249 v. A.C. opera-
tion.

Complete with probe
and instructions, £15.

Probeu
. 85/-;

P.P. 6(-.
Additional
available:
H.V. 42/8

F.M. WIRELESS
MICROPHONE

94-104 Mc/s. Transis-
torised. Operates from
9 v, battery. Complete
with additional secret tie-
clip microphone. List
112 10 0. ONLY £7.10.0.
P. 2/6.

Theac cannot be operated
in UK.

e

R.107 RECEIVERS
1-7-7-5 Mcfs. Mains or 12 volt D.C. opera-
tion. Perfect eondition. £15. Carr, 30/-.
SP.600J X RECEIVERS
Few only of these outstanding receivers
540 Kcfa—54 Mc/s. Cost over £500.
Available in excellent condition. £100.

o NS

l

\\i&\\\\\\\\\m- D S @ @

| catalogu€

—

<4< ELECTRONIC COMPONENTS
Y TEST EQUIPMENT

Y COMMUNICATION EQUIPMENT
% Hi-Fi EQUIPMENT

We are proud to introduce our first
comprehensive catalogue of Electronic
Components and equipment. Over 150
pages, fully illustrated, listing thousands
of items many at bargain prices. Free
discount coupons with every catalogue.
Everyone in electronics should have a
copy.

CLEAR PLASTIC PANEL METERS .

First grade quality, Moving Coil panel meters, available
ex-stock. 8.A.S. for illustrated leaflet. Discounts for

of
jectronic
%ompon Chiss

and
\ gquipment

quantity. Available as follews: Type MR. 38P. Y 21/32in,
square fronts.

. 2718
22/8
22/8

100-0-100uA
500-0-500uA .

" s
50- 0~-)0uA POST EXTRA.

R209 MK. Il CO;AMUNICATION,
RECEIVER

11 valve high grade communication receiver sultable
for tropical use. 1-20 Mcfs on 4 bands. AM/CW/FM
operation. Incorporates precision vernier driver, BFO.
Aerial trimmer, lnurml apcdker :md 12 v. D.C. internal
power supply. dith fully
gested and checked. £15. Carr 20/-.

HA-63A COMMUNICATION
RECEIVER OUTSTANDING VALUE
High class receiver covering 550 kefs.-31 mc/s on 4
bands. lncurpomtes 7 valves plus rectifier, RF stage,
$lluminated ‘&' meter, 1.5uV sensitivity, electrical
ba d on the 80/40/20{15 and 10 metre bands.
slide rule dial, aerial trimmer, B.F.0.. noise limiter,
Output for phones or speaker. Operates on 115/220/
240 v. A.C.
manual, 24 gns.

Supplied brand new and guaranteed with
Carr, 10/-.

LAFAYETTE KT-340
COMMUNICATION RECEIVER
SEMI-KIT
Build this wonderful receiver and save Pounds!
lied i d, main 8
ready mounted, R.F. Section already wired and
aligned. Full and precise instructions supplied.
Bpecificatlon: 8 valves -+ rectifier, 4 bands
covering 550 xc/s—ao Mc/u. Incorporates 1 R.F.
and 2 LF. stages, ** Q" multiplier, B,F.0., A.N.L!
‘8’ meter, bandspread, aerlal tnmmcr etc.
Operation 115/230v A.C. Price 25 GNS. Larr. lOI<

HAM-I. 4 BAND
COMMUNICATION RECEIVER
4 wavebands covering 538 kc/s-30 Mc/s 5-valve
superhet circuit. Incorporates 8 meter, B.F.0.,
BANDBPREAD TUNING, BUILT-IN d{in.
SPEAKER, FERRITE AERIAL AND EX-
TERNAL TELESCOPIC AERIAL. Operation
220/240v. A.C. Bupplied brand new with hand-

book. £16/18/0. Carr. 10/-.

NEWLAFAVETTE MODEL HA-T700 AM/CW/SSB

AMATEUR COMMUNICATION RECEIVER
8 valves, 5 bands incorporating 2 MECHANICAL-
FILTERS for exceptional selectlvity and sensi-
tivity. Frequency coverage on & banda 150-
400 ke/s, 550-1,600 kcfs, 1.6-4.0 Mcfs, 48.-
14.5 Mc/s, 10-5-30 Mc/s. Circuit incorporates
R.F. stage, aerial trimmer, noise limiter, B.F.0.,
product detector, electrical bandspread, 8 meter,
slide rule dial. Output for phones. low to 2KQ
or speaker 4 or 8 ohms. Operation 220/240 volt
A.C. Size 7T§in. x 15in.*X 10in. Bupplied brand
new and guaranteed with handbook 38 GNS. carr.
10/-. 8.A.E. for leafiet.

CALLERS WELCOME!

Open 8 am. to 6 p.m. every day
Monday to Saturday.

Trade supplied.

'-__(RAIJIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE
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POCKET MULTI-METER

Size 33 %2} X 13in. Meter size 2} x 1%in. Sensitivity
1000 O.P.V. on both A.C. and D.C. volts. 0-15,
0:150, 0-1000. D.C. current 0-150mA. Resistance
0-100k Q2. Complete wnh test prods, battery and full
instructions, 42/6. P. 3/6. FREE GIFT for
limited period only. 30 watt Electric Soldering Iron
value 15/- to every purchaser of the Pocket Multi-Meter

CYLDON

~.3 to 4 WATT AMPUIFIER | |, SYROON o

g}  3-4 watt Amp- | complete with

. i lifier built and PC.88 and

= ' 2 —4l  tested. Chassis PC.86 Valves.

| i =i size 7 X 3} X Full variable
1in. Separate | tuning. New

w“i" bass, treble and unused.

and volume control. Double wound Size 41" x 51"
mains transformer, metal rectifier and x14. om-

plete with cir-
cuit diagram.
35/- plus 3/6
P. & P.

output transformer for 3 ohms speaker.
Valves ECC81 and 6v6. £2.5.0 plus
5|6 P. & P. The above in Kit Form,
£1.14.6 plus S/6 P. & P.

8-VALVE STEREO 3-4 WATTS
RADIOGRAM PERBC:g:NEL
CHASS|S Ma);lufacturer

Superb new 8-valve chassis covering long, medium and short waves on
AM, also VHF transmissions on FM. AM circuit’s high sensitivity
permits internal aerial for most stations. Well-known Gorler tuning
heart in separate FM input. = Tone and volume controls. Extra large
illuminated dial. External AM and FM aerial £14. 14 0
inputs. Gram. pick-up socket. Standard 3 . .

ohm speaker. 200/250 volts A.C. P. & P. £1
Size 17 x 7 ¢ 5% in. deep. . i

INEW Transistorised SIGNAL GENERATOR

Size 54" x 33" x 13". For IF and RF align-
ment and AF output, 700 c/s frequency
coverage 460 Kc/s to 2 Mc/s in switched fre-

quencies. Ideal for alignment to our

Elegant Seven and Musette. Built and

tested. 39/6. P. & P. 3/6.
TRANSISTOR INVERTOR
S0v. D.C. Input. Output 240v. A.C. 40
watts incorporating transformers, choke,

condensers and 2 Mullard OC28 in solid
16 gauge Aluminium Case. Size 157 % 6" x 24"
Ilgy&fai’mous manufacturers. 19/6 plus 7/-

Type E MOTOR

Small A.C. mains motor

SILICON
RECTIFIERS

230/250 volts zomplete

with gearbox, r.p.m

Price 15/- plus 4/- P. & P. | 250 v. P..v.
Similar to above motor | 750 milliamps.
but without gearbox Price | Six for 7/6,
9/6 plus 3/- P Post paid.

TRANSISTORISED 1; WATT AMPLIFIER

comprising 2AC 128, 20C 75 and 2 AA129
separate bass and treble volume controls.
Complete with Power Supply AC mains
240 v. Size 74" 33">2". Price 50/- plus
2/6P. & P.

40W FLUORESCENT LIGHT KIT
Incorporating GEC Choke size 84" x 13" x
137, 2 bi-pin holders, starter and starter-
holder 11/6. /6.

Similar to above: 80 W. Fluorescent
Light Kit incorporating GEC Choke size
113" %13 %127, 2 bi-pin holders, starter and
starter holder 17/6. P:. & P.

Twin 40 W Choke instant start ‘for 22 ft: tubes 17/6. P. & P. 5/6.

.. POWER SUPPLY;KIT

A.C. MAINS 200-250 V
Incorporating “C’ core type mains
transformer, full wave metai rectifica-
tionand smoothg condenser. Smooth
output 250 v. 250 mA and 6-3v.4 amp.
for Heaters. 25/-. P. & P. 9/6.

Special offer

ELEGANT SEVEN mk Ila

SPECIAL OFFER. 7° x 4" P.M.
Speaker at no extra charze Power supply
kit to purchasers of ‘Elegant Seven’ parts,
incorporating mains transformer, rectifier
and smoothing condenser, A.C. mains
200/250 volts. Output 9v. 100 mA. 7/6
extra.

Buy yourself an easy to build 7 transistor
radio and save at least£10.0.0. Now you
can build this superb 7 transistor superhet

radio for under £4.10.0. No one else can
offer such a fantastic radio with sc many
de luxe star features.

FIRST QUALITY P.V.C. TAPE
53" Std. 850ft. .. 9/- 57 L.P. 850ft. ..
3° T.P. 600ft

53" D.P.1800ft. .. 18/6 4 T.P. 900ft. ..

/ 15/-
P. & P. on cach 1/6, 4 or more post free

+ De luxe grey wooden cabinet size
124" x B4” x 34”. + Horizontal easy to read tuning scale printed
grey with black letters, size 113”7 x 27.
¥ I.F. neutralisation on each scparate stage
pull output stage with separate A.C. negative feedback. % Room
filling output 350mW. % Ready etched and drilled printed circuit
board back printed for foolproof construction. 4 Fully comprehensive
instructions and point to point wiring diagrams. ¥ Car aerial socket.
% Fully tunable over medium and long wave, 168-535 metres and
1250-2000 metres. v All components, ferrite rod and tuning assembly
mount on printed board. ¥ Parts list and circuit diagram 2/6, free
with parts.

B SR Tape deck

AC 200/250v., tape speed 3} twin

2}*&%%\3 GEC DOORBELL
complete & u “ w!xmp“l\lwu Pl
ywitbh | Complete 1 ,mum
Sizel &0 | with mains Ir H
' 6 x4 | Sy ]! hw}l
(o] Y - i o B et
£4.4.0 EXTRAGTOR | FAN 'gf}'di: i’:f aminated (L
Plus7 /6 Post & Packing i : rl;{‘xlcse 12/6
8-WATT 4-VALVE PUSH-PULL ey
H Q' t d
B e iR AMPLIFIER & Metal RECTIFIER

Size 97:: 6”117, A.C. Mains, 200-250 v. 4
valves. For use with Std. or L.P. records,
musical instruments. All makes of pick-ups
and mikes. Output 8 watts at 5 per cent of
total distortion. Separate bass and treble
lift control. Two inputs, with controls for

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

GEC KETTLE ELEMENT

track.
5 go%(;gw WITH A‘!J};l'(l)MATICdEi]]I":CTII(‘)N
y y 40 v. size of hole require: . List
Special Iz.‘:tc:j | fac;igg 7166 Price 32/-. Our PRICE 15/-. P. & P. /6.
i
Also at

RADIO AND T.V. COMPONENTS (ACTON) LTD.

21D HIGH STREET, ACTON, LONDON, W.3

Shop hours 9 a.m. to 6 p.m. Early closing Wednesday. Goods not despatched outside U.K.
Terms C.W.O.

All enquirles stamped addressed envelope.

323 EDGWARE ROAD, LONDON, W.2
Early closing Thursday
PERSONAL SHOPPERS ONLY
All orders by post must be sent to our Acton Address
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GOLDRING-LENCO G.99

Incorporates the unique Goldring-Lenco
continuously variable speed contfol and
verucal drive features. Machined 8 1b.
non-magnetic turntable.  Push-button
switching. Neon-it stroboscope. Speed
constant withn 1% for up 10 13%
mains voltage change. £21.19.54.

GOLDRING-LENCO GL 68

Continuously vanable speed control
with adjustable chick-in posttions for
standard speeds. Arm takes nter-
changeabie head-slides, and is raised
and lowered by onfoff switch. Wired
for mono and stereo. £19.10.7d,

GET A
GOLDRING HI-FI
TURNTABLE UNIT
FOR YOUR AMPLIFIER

There's a Goldring, or Goldring-Lenco unit to match
any amplifier—whether you build it or buy it. At the
modest end of the scale there's the G.66 integrated
hi-fi unit that comes complete with pick-up arm and
cartridge for as little as 11 gns. Then there's the highly
popular GL 68 (see left) and, for the man who wants
the best he can get there's the GL 70 transcription unit
with integrated transcription arm at a little under £30,
or the sophisticated G 99 without arm, at around £22.
Goldring hi-fi equipment includes transcription arms
from 7 gns. upwards and a wide choice of cartridges.
The coupon will bring you full descriptive leaflets.

GOLDRING HI-FI EQUIPMENT

I [0 TURNTABLE UNITS [ TRANSCRIPTION ARMS

I D) MONO & STEREQ CARTRIDGES

Please send me descriptive leaffets on

Name

I @ To: GOLDRING MANUFACTURING CO. {(G.B.) LTD., 486-488 High Road. Leytonstone, London, E.11.

Address

[ HI-FI ACCESSORIES To: Goldring Manufacturing Co. (G.8.) Ltd., 486 High Road, Leytenstone,

London, E.11. Telephone: Leytonstone 8343
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VOL. 3 No. 5 PRACTICAL

wow ELECTRONICS

THREE SGORE AND TEN THIS MONTH

SEVE.\’TY years ago there occurred @ momentous
scientific discovery that was destined to set in motion _
the greatest technological revolution vet known. The CONSTRUCTIONAL PROJECTS

ultimate extent of this revolution and its full con-

sequences no one even today can envisage. Imagina- SCOOTER ALARM SYSTEM 340
tion cannot keep pace with events as developments in
the field of electronics continue at a phenomenal rate. DOOR SLAVE 355
Yet a mere three score years and ten separate us from BASS GUITAR 359
the *‘pre-electron” era.
In May 1897 there appeared in the magazine the LIGHT OPERATED
Electrician the first account to be published by J. J. STOPWATCH 370

Thomson of his epoch making investigations into
cathode rays. These experiments definitely established
that cathode rays are composed of discrete particles of

matter, and that each of these particles has a negative
electrical charge. SPECIAL SERIES

J. J. Thomson called these particles “"corpuscles™
and believed them to be a universal constituent of all
matter. This was subsequently found to be true. The COMPUTER EVOLUTION—I 336
name electron was shortly afterwards given to these THE ELECTRONIC ORGAN—6& 349
corpuscles.

It is of interest to note that the electrical industry
played a significant part (if unwittingly) in this experi-
mental work. Improved vacuum techniques developed
for the manufacture of electric lamps greatly aided GENERAL FEATURES
Thomson's investigations into the nature of the
mysterious cathode rays.

Thus technology of the electrical industry contributed FIELD EFFECT TRANSISTORS 378
in this way to the outstanding scientific discovery of
modern times: and from this discovery was to grow the
most exciting and prolific technology of all. Once the

electron had been identified many of the perplexing
problems of atomic physics were soon resolved. NEWS AND COMMENT
Knowledge of the nature of the cathode rays lead to
their utilisation under controlled conditions in vacuum EDITORIAL ; 335
tubes specially designed for particular applications.
The production of X-rays, and of visible images on ELECTRONORAMA 366
fluorescent screens; the control and amplification of AUDIO TRENDS 368
electric currents; the use of the electron beam for
microscopy—these were some of the major develop- MARKET PLACE 386
ments.

Born in the physicist’s laboratory. subsequently DETACHED PARTICLES 389
developed and matured in industry. electronic tech- READOUT 390

nology has already completed the full circle by returning
to the place of its birth in the form of elegant and
powerful tools to aid the research workers probing at
today’s frontiers of science.

Three score years and ten may be the “normal” life
span of man, but no worries of longevity need bother that
spritely fellow the electron, for his active life as an
agent of man has hardly yet begun!

Our June issue will be published on
Friday, May 12

All correspondence intended for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower
House, So?xothampton Street, London, W.C.2. Editorial and Advertisement OfMices: PRACTICAL ELECTRONICS, George Newnes Ltd.,
Tower House, Southampton Street, London, W.C.2. Phone: 01.-836 4363. Telegrams: Newnes Rand London. Subscription Rates
including postage for one year, to any part of the world, 36s. © George Newnes Ltd., 1967. Copyright in all drawings, photographs and
articles published in PRACTICAL ELECTRONICS is specially reserved throughout the countries signatory to the Berne Convention and
the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. 335
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Replica of Pascal’s Calculating Machine . {Crown Copyright. Science Museum, London)

COVIPUTER

336

PART ONE
HISTORY OF CALCULATION

To the man in the street the subject of computers con-

‘jures up mysterious misconceptions of complex

“robots’’ with minds of their own, or perhaps a threat
to the working man’s livelihood.

A computer cannot think for itself; it relies on opera-
tors to feed it with information. The process of con-
verting this information (software) to arrive at a
mathematical solution or to control the functions of
some other machine is the task of the computer.

This series of articles sets out to show how the com-
puter is, in fact, a slave of man and not the converse.
The first part looks back over centuries of crude
developments, of mechanical devices, the forerunners
of modern electronic computers.

.

Later parts will be divided into two broad sections—

-analogue and digital.

By S. A. HODSON B.Sc.
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HEN man first began to

unantities, it is easy to guess that he turned
first of all to his fingers as a measure of what he was
counting. In fact the whole decimal system has been
built up from these first gropings. The fact that we
work to'a base of 10 is due, no more no less, to the
fact that man has eight fingers and two thumbs. As
we shall see later in the series, any basic block of
numbers can be used as a counting system; and we
use this fact to great advantage in the field of digital
computers. '

Coming back now to man and his fingers, he has a
very easy way of remembering any number up to and
including 10. Simply by raising the appropriate
digits he can represent any one of 11 numbers
(remembering that zero is a number). The important
thing to note is that he can only count in jumps of one;
nothing smaller. Fractions have not entered the story
as yet.

Having got to 10, what does he do next? Let us
say he picks up a stone when he reaches his count of
10, and puts it on one side to remind him that he has
reached 10 once. Then when he reaches 10 again he
picks up anofher stone-and puts it with the first. That
takes him up to 20 with unlimited possibilities for
further counting. Our man has invented the first
computing system.

This system of counting spread until about
5,000 years ago in the Tigress—Euphrates valley
when someone thought of cutting grooves in a block
of stone or wood, and letting the pebbles run in these
grooves. A

When this reached the ears of the Chinese, who
were at that time highly civilised, they had to go one
better. They drilled holes in the pebbles and threaded
them on to rods; this machine they called an Abacus.
(The Japanese reached the same answer at about the
same time but they called theirs a Soroban.) Both
these peoples became, and still are highly proficient in
the use of these machines. Even now a Japanese who
is practised in the use of an abacus can perform cal-
culations on it faster than a Westerner with a mechanical
calculating machine.

recognise discrete

NCR-Elliott 4100
electronic computer

17th CENTURY MATHS

Having reached this stage of development, counting
machines progressed little more until the early part of
the 17th century. X

Before going on to describe the development of
calculating machines in the renaissance period, it
should be pointed out that the machines discussed so
far have been able only to add up discrete numbers.
They cannot count anything smaller than one stone,
pebble or bead; whichever is being used. This point
will be of significance later in this article.

At the beginning of the 17th century the great
mathematicians and philosophers like Leibniz, Des-
cartes, Napier, Pascal, and others were pushing the
frontiers of knowledge outwards at a great pace; not
least in the field of mathematics. ‘It is from their
advances in this subject that the modern computing
machine was developed.

These men worked in the tealm of the mathematical
equation or “‘function”, and by means of these functions
they explained many observable phenomena. What is

=

=
-
¥
-
v
=
P
=

i

Chinese Abacus (Crown Copyright. Science Museum, London.)
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Replica of Pascal’s calculating
‘machine J

(Crown Copyright, Science Museum,
London)

s, C-=a

perhaps more important is that they showed that any
physical occurrence, be it observable or not, could
be represented by some mathematical function. This
is another of the axioms that is used to great effect in
modern computers.

The first step in this period that was taken to make
calculating easier was not a machine at all but a table
of figures. In 1614 John Napier invented his Naperian
Logarithms. In the following year Henry Briggs
converted them to what mathematicians call ‘“‘base
10”7, and gave us the familiar *‘log table” that we use
today.

Directly derived from the log table is the slide rule,
which is the most common form of analogue com-
puting device in use today.

INTEGRATION ]

Mathematical development went on for 200 years
after Napier without the aid of any new calculating
machines until, in 1814, J. A. Hermann invented a
device for measuring the area under a curve. This
was the first true “‘integrator”, and was the ancestor
of the modern planimeter. The planimeter, which
measures the area under any part of a curve, may be
said to perform the function of integration; and as
such is an analogue computing device.

The meaning of the term analogue should be ex-
plained at this point. It has been stated that the

abacus and its conteniporary machines have only been
Now history has

able to count in.discrete jumps.

Leibnitz calculating machine.
The outer case has been
removed
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reached a point where a device for integrating has been
invented. Integration is essentially a smooth process,
and this is sufficient to define it as an analogue process.
The question “is the process smooth or jerky?” is a
good guide to the classification of a device. If the
answer is smooth then the device falls under the
heading ‘‘analogue”. If the answer is jerky then the
device can be classified as “digital”’.

Broadly speaking, the term analogue can be inter-
preted as ““‘model”’. An analogue device is a model of
the system upon which it is performing calculations.
For instance, the slide rule uses distance as a model of
any unit that is being used in a calculation, be it feet
per second, tons, or just a plain number.

Soon after Hermann’s invention of the integrator,
James Thompson (the brother of Lord Kelvin) invented
the ball-and-disc integrator- which is still in use today.
However, in this case credit must go to Lord Kelvin
himself for connecting a-series of his brother’s integra-
tors together in order to solve differential equations.

This spotlights one of the most important concepts
to emerge from the renaissance period: a physical
occurrence of any sort can be described in terms of a
differential equation. This discovery is so general
that it is sufficient, when designing an analogue com-
puter, to make it able to solve differential equations.
Once it can do this it can solve any physical problem
whatsoever.

Thus Lord Kelvin’s chain of integrators can claim
to be the first step on the road to a modern analogue
computer.
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Babbage’s difference engine (Crown Copyright. Science Tusedumi
ondon

This has brought the development of analogue
devices up to a point where they bear a recognisable
relationship to modern machines, and’it is convenient
to leave their further progress until later in the series,
and turn to that of the digital counting machine, which,
at the present stage in this discussion has reached the
stage of the abacus.

The nineteenth century was not devoted entirely to
the development of the.analogue computing device.
Contemporary to the events described above were a

An early Burroughs adding machine

(Lent to Science Museum, London, by the
Burroughs Adding Machine Company)
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whole string of counting machines that used digital
principles. The use of the term ‘“‘counting machines’
rather than ‘‘computing machines” is deliberate in
that they had not progressed beyond the stage of
being merely an aid to the memory.

Just after Napier had invented logarithms, Blaise
Pascal introduced, in 1632, what must be one of the
most significant developments in the history of digital
machines. He designed a calculator using toothed
wheels instead of beads. Pascal’s machine could
perform additions and subtractions, and, to a limited
extent, multiplications and divisions.

Another advantage of this machine, and this marks
a new and very important difference between analogue
and digital machines, was that its range, and hence its
accuracy, could be increased simply by adding further
identical toothed wheels. For instance, with three
wheels, numbers of up to 999 can be represented. This
range can be increased by a factor of 10 simply by
adding one more wheel. The addition of this wheel
represents an increase in the actual hardware of the
machine of one third.

Compare this now with a similar situation on an
analogue machine. Suppose that one linear foot of a
scale represents 1ft/sec in a calculation. If 10ft/sec
should need to be represented, the scale will have to
increase in length to 10ft, an increase in hardware of
ten times for the same increase in range. This kind of
example shows that physical limitations of a represen-
tative scale for large values become obvious. However,
as will be seen later in the series, they also have advan-
tages that, in certain fields, make them superior to
digital machines.

CALCULATORS

Returning now to Pascal’s calcuiator, the manner in
which it performs additions and subtractions need
hardly be described; but the way in which it can be
made to perform multiplications and divisions is both
instructive and useful, since it is still in use in some
machines today.

Suppose that, on a digital machine, it is desired to
multiply 8 by 8. This can be dene in eight steps by
starting with 8, and adding 8 to it seven times, thus
giving “‘eight eights”.
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In a similar manner, to divide 64 by 8, it is necessary
only to keep subtracting 8 from 64, keeping a running
total of both the result and the number of times the
process has been repeated. This last figure then gives
the answer when a zero running total is obtained.
Should the answer not be exact, then the remainder is
left in the running total.

These methods are known as: “multiplication by
repeated addition” and “‘division by repeated subtrac-
tion”’. The important thing to note is that the results
obtained by these methods are exact. The muitiplica-
tion will always give the exact answer, and the division
will give an exact answer with an exact remainder. If
the same calculations are performed on a slide rule, it
will be seen that the answers are only as accurate as the
scale, and can only be given, at best, to four figures and
sometimes only to three.

The next machine of any importance to be built
after Pascal’s, was designed by Baron von Leibniz, a
very famous mathematician, who, unfortunately, was
not as good at engineering as he was at mathematics.
His first machine, finished in 1694, while being correct
theoretically, was mechanically temperamental.

The important design feature of this machine was
that it could perform multiplication and division by
repeated addition and subtraction automatically. This
set up a precedent, and from then on man has aimed for
more and more automation in his calculating machines.

AUTOMATIC COMPUTER

Development of digital machines followed the path
that Leibniz had started, and made no further major
advance until 1812 when Charles Babbage, an English
mathematician, set out to make an automatic com-
puter. This was no small task that Babbage was
setting himself, since there was at that time no successful
calculating machine available, let alone a computer.

Unfortunately for Babbage, the technology of the
time was not sufficiently advanced, and he had to
abandon his project in 1842. However, before he
abandoned it, he had laid down a basic layout for his
machine that has survived into present day computer
engineering in very much its original form.

Babbage envisaged a machine that could perform
one addition every second. This was very fast for his
day, and was certainly much faster than any human
operator could enter figures into the machine. He
decided to divide his machine into three parts, which
he called the *‘store”, the “mill”’, and the ‘“‘control”.

The store was filled with all the data necessary for
the calculation; this information was held in the shape
of holes punched in pieces of card—another of Babbage’s

innovations that has survived into the present time..

The mill was the unit full of toothed wheels that actually
performed the operations of addition, multiplication,
and so on, and the control unit told the mill what and
when to do, and where to find the means to do it.

Babbage’s machine was over a century ahead of its
time and it suffered the fate of many other machines
whose only faults were that they were ahead of their time.

It should be possible to see now that the field of
digital machines is subdividing itself naturally into
calculators or counting machines, and the true com-
puters. Leibniz’s machine was the ancestor of the
modern comptometer or desk calculator, and Babbage’s
idea was developed to become the modern digital com-
puter. It is the operation and construction of this
last mentioned device that is of interest in this series.

Next month: The analogue computer, its com-
ponents and layouts, and the uses-to which it can be
put.
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OoTOR scooters are vulnerable to theft both in

their entirety and in their accessories. This
article is the result of some experience in combating
would-be thieves. Even the steering lock is only a
modest deterrent and is no match to violence.

What is really needed is a system that would detect
pilfering or tampering with accessories, tool box, or
even -the battery. One system tried by the author
failed to prevent excessive battery drain ard required
manual resetting to switch off the alarm circuit.

A later model was successful in that it automatically
reset itself after a pre-determined time interval had
lapsed. Its current drain in a quiescent condition was
negligible and the detector control circuit was small
enough to be hidden out of sight.

D.C. AMPLIFIER

The circuit consists of a d.c. amplifier using two
high gain transistors (about 70 to 110). In the con-
figuration shown both transistors must be conducting
before the alarm relay RLA can operate (see Fig. 1).

If the connection between the base of TRl and
chassis is broken (for example, if one of the micro-
switches is operated) the base voltage rises to about
— 350mV and a current of 9uA flows through the
base, but TR1, and hence TR2, do not switch on until
capacitor C2 has charged up, although this is only a
very short time.
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Fig. I. Circuit diagram of the alarm system with associated scooter

components and connections shown on the right.
for positlve earth 6V systems

The four sets of contacts change over: RLAI brings
Cl into circuit to prepare for the time delay cut-off
of the alarm; RLA2 maintains the break between TR1
base and chassis so that the microswitches are then
made ineffective; RLA3 connects the horn direct to
chassis, by-passing the horn push button and sounding
the horn; RLA4 shorts the contact breaker points and
prevents the sparking plug firing.

As the capacitor Cl charges up, the base current in
TRI1 falls until TR2 cannot supply enough current to
operate the relay. When the relay switches off,
capacitor Cl discharges via RLA1. The base connec-
tion of TR to earth via RLA2 is completed if none of
the microswitches are open circuit. If any of the
microswitches are open circuit then the alarm will be
actuated again until the open circuit is closed. The
horn and contact breaker circuits are broken by
RLA3 and RLA4 changing back to their original
state.

The value of R1 is found by placing a 1 megohm
potentiometer in the base circuit of TR1 and adjusting

ALARM SYSTEM

By A.P. KEOGH

This diagram is

until the current in the relay is 60mA. Capacitor Cl
is removed for this operation; the working value may
be adjusted and found by experiment. The base
current of 9xA fell to 4-5uA when the relay switched off.

The diode D1 connected across the relay coil protects
TR2 from the transient back e.m.f. generated when the
magnetic field collapses.

The microswitches are the key components in this
system in that they allow C2 to become effective if any
one of them is operated by the would-be thief. Any
number of microswitches can be installed and wired in
series between RLA2 and chassis. Fig. | shows,
as an example, three microswitches in circuit. The
installation of these microswitches is given later.

As can be seen from the circuit, two batteries are
used; one was fused to prevent a short circuit from
neutralising the alarm. The second (auxiliary) battery
was mounted in the tool compartment. If the thief
breaks into the rear tool box and disconnects the main
battery, the alarm would continue to sound as the
auxiliary battery is still in circuit. If he then shorted

‘ " .
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TO RLA2

the negative line to chassis the fuse would biow,
leaving the alarm and horn still being powered by the
auxiliary battery.

UNIT CONSTRUCTION

The printed circuit board is then made. The board
measures 2-:25in X lin and is secured by two bolts as
shown in Fig. 2. Normal etching processes can be
used for this and it is suggested that the constructor
refers to the special feature on printed circuits in the
March 1966 issue of PRACTICAL ELECTRONICS.

When the printed circuit i1s ready to accept com-
ponents, it is easier if they are mounted and soldered
to the board in this order: Cl, R2, C2, R3, TR1,
D1, R1, and then TR2. Care should be taken to
ensure that the transistors are not overheated when
soldering in place, a pair of pliers should be used as a
heat shunt by gripping each wire as it is being soldered.
Both Cl1 and R2 should stand about }in above the
board, in order that they can be moved aside so that
the bolts which secure the board to the chassis can be
tightened. The board and the relay bases can now be
secured to the chassis and a rubber mat is placed
under the copper side of the board to prevent any
short circuits.

The whole unit was mounted on a small chassis
which was insulated from the main aluminium chassis
by a rubber pad and insulated bolts.

The chassis and case are shown in Fig. 3; the chassis
is insulated from the case because the base of TR2 is
connected to its case and the heat sink on this transistor
is connected to the chassis. All the holes are simple
drillings except for the relay apertures. If a punch is
not available, then the holes could be drilled and then
filed to shape. The hank bushes are used to assist
assembly of the case, as holding 6 B.A. nuts with a
pair of long-nosed pliers is awkward.

The wires from the switches and the board are
passed through the holes in the chassis and connected
as shown in the circuit diagram (Fig. 1).

A 7-way plug could be used for connecting the
board to other components but snap connectors (as.
frequently found in scooter wiring) can be used.

INSTALLATION

When the case is assembled, the alarm is mounted
in the scooter. In the Vespa scooter the alarm can be
fitted in the front tool compartment and secured to an
aluminium bracket by three 6 B.A. nuts and bolts.

Switch S2 is incorporated for use in the event of a
“flat” battery or when the ignition key is not available.
S2a connects the horn to the horn push button and
S2b removes the short across the contact breaker
points. This can be fitted either in the box containing
the alarm unit or anywhere convenient for wiring to
the horn and ignition systems.
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(—VE)Y RLA4 AND CHASSIS coiL

Fig. 2a.
systems

Component board layout for 6V positive earth

COMPONENTS . ..

6 VOLT POSITIVE EARTH SYSTEM

Resistors
R1 100Q R3  3.9kQ
R2  Selected by experiment using a IMQ poten-
tiometer (see text)

Capacitors
Ci 16uF tantalum foil elect. 25V (T.C.C. type
TA14CZ)

C2  16uF tantalum foil elect. 25V

Transistors and Diode

TRI  2N1303 or GET882
TR2 2N1302
DI OAsI

Relay

RLA 90Q 6V 4-pole changeover Omron type MH4
(Keyswitch Relays Ltd., 120-132 Cricklewood
Lane, London, N.W.2)

Switches
S| Single pole on/off toggle switch
S2 Double pole changeover toggle switch

$3-5 Microswitches with operating lever (3 off)

Miscellaneous
Small piece printed circuit board
Heavy duty motor-cycle cable
Box, nuts, bolts, rubber, etc. (see text)

6 VOLT NEGATIVE EARTH SYSTEM
Reverse Polarity of Cl, C2, and DI
Reverse supply leads to control unit

Transistors
TRI  2NI1302
TR2 2NI303

Resistor
R2 (see text)

12 VOLT SYSTEMS
Components as in relevant 6V systems except:
Rela

Y
RLA 4300 i2V 4-pole changeover, Omron type
MH4
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Unfortunately, the lids on tool compartments on
most scooters are flexible and easily forced open when
locked. To overcome this difficulty, fit braces (Fig. 5)
to the lids making the lids more rigid to prevent forcing.
The braces are tapped 4 B.A. and each bolt is held by
two lock nuts to protect the bolts from removal from
the outside. The braces were made from 4in Perspex
sheet; those shown are for the Vespa Sportique and
G.S. tool compartments.

ACCESSORY PROTECTION

Although seven points are protected by the alarm
system, only one relay and three microswitches need
be used. Accessories are protected by insulation from
earth and connecting a wire to one side and taking a
wire discreetly from the other side. If the accessory
is removed, then TR1 base circuit to earth is broken.

The front carrier is secured- to the scooter at four
points, two of which are lugs which hook over the top
of the legshield. Both these lugs have rubber sheaths
which insulate them from the chassis (Fig. 6). Two
bolts secure the bottom of the carrier to the chassis and
hold it firmly. Both these bolts are insulated from the
chassis and they are used as contacts for a “home-
made’” microswitch.

In Fig. 7 a sketch of the crashbar insulation is shown.
The rear brackets are insulated by a piece of rubber
and the wires connected to these brackets. The front
bracket is insulated by rubber washers with nylon
sleeves on the securing bolt.

The crashbars can be removed by unscrewing the
nuts (shown hatched in Fig. 7) and can then be removed
from the securing bracket by pulling. The wire will
be broken near the securing bracket. If the wires
from the tool box microswitch and the wire to the
spare wheel are connected to the rear securing brackets,
then immediately the nut securing the crashbar is
loosened, the alarm will sound before the thief has a
chance to pull it away from the securing bracket.

When either of the crashbars is femoved, the circuit
is broken. A similar method was used for the horn,
front carrier, rear carrier, spare wheel and wheel disc.
This insulation overcomes the problem of hiding
microswitches, and hence avoided some expense.

The microswitch wire from the alarm unit is first
connected to the microswitch in the front tool com-
partment (Fig. 8). From here it is attached to the front
carrier.

If any of these bolts is disconnected from the front
~carrier (for example, by sawing the front carrier off) the
connection between these two bolts is broken and the
alarm sounds.
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Fig. 4. Block diagram of accessory wiring

Front carrier

Fig. 6. (below). Front carrler insulation
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SPORTIQUE
TOOL BOX

MICROSWITCH
BUTTON

E & . ROLLER LEVER
/\(\ /7\ MICROSWITCH
TAP 4BA

ROLLER 1S DEPRESSED
WHEN LID CLOSES

TOOLBOX
LID

G.S. TOOL

COMPARTMENT CHASSIS TOOLBOX

e

Fig. 5. Strengthening braces for Sportique and G. S. tool boxes Fig. 8. Front toolbox with
microswitch
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7 SECURE SPAR
INSULATING P
- NN
.o /#

?!! . Yi6 PERSPEX BETWEEN SPARE PLATE ON REAR CARRIER TO WHICH
: WHEEL AND CARRIER BOTH SECURING BOLTS ARE SECURED

Fig. 9. Insulated spare wheel fitted to rear carrier

-
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Spare wheel and battery compartment
on the Sportique model

Fig.10. Microswitch fitted to the stand
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From the front carrier the microswitch wire now
travels to the microswitch on the stand under the foot
boards and then onto the microswitch on the rear
tool box.

The footboards microswitch was bolted to the flat
plate, on the stand, which limits the travel of the stand
leg. When the stand is down, the microswitch button
is depressed but there is no load on the microswitch
itself (see Fig. 10).

The second spare wheel bolt has no insulation on it
and gives an electrical contact between the spare wheel
and the rear carrier. The carrier is then connected to

To determine the value of R2 for 12V systems, a
2 megohm potentiometer (or a 1 megohm potentio-
meter with 1 megohm resistor in series) should be used
and adjusted until a current of 25mA flows through the
relay.

The alarm is mounted in the front tool compartment
and there is a push switch mounted on the tool box
above the alarm. When the alarm is set, it may
sound because the microswitch on the tool box may
not be closed. To rectify this; a push-switch was

TTO RLA1

earth. If either of the bolts securing the spare wheel
Cx To MAKE
gt | = e T0 RLA2
s 1.
Wy ——t weRoSuiTes oA ot
Lr:lt:—ngs—wﬁc—u Fig. 12. Component layout for negative earth systems
Fig 1. By-pass capacitor for each microswitch fitted to bypass the microswitch. A 50xF capacitor

is removed, then the circuit to earth is broken since
the wheel is insulated from the carrier. If the rear
carrier is removed the connection to earth will once
again be broken (see Fig. 9).

The electrical contact in the front carrier is from one
bolt, through the metal carrier to the second securing
bolt. The electrical contact in the rear crashbars is
from one rear securing bracket through the left-hand
crashbar, centre securing bracket, right-hand crashbar
and the other rear securing bracket. Contact in the
spare wheel is from the washer on the insulated bolt
through the centre of the spare wheel through the
carrier, via the second securing bolt and from the
carrier to earth.

ALTERNATIVE SYSTEMS

The component values for 6 or 12 volt operation
with either positive or negative earth systems are shown
in the components list. It should be pointed out to
those who do not like the idea of an alarm which
draws current, that the leakage from a metal rectifier
is many times more than that of this alarm circuit.
The battery drain in this system is a mere 18xA com-
pared with the metal rectifier’s leakage of about 760xA.
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was included in the line, so that it bypassed the micro-
switch for approximately 4 seconds. This is Cx in
Fig. 11.

The circuit which has been described here is for
positive earth machines and must not be fitted to
machines with negative earths. The printed circuit
shown in Fig. 12 can be used for negative earth systems;
the component arrangement is amended as shown.
The other connections are as before. *

TO RLA{
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amy

ELECTRONIUES HOBBIES MANUAL

s o i1oos NAME
Aine vectrems

ot ot et

ADDRESS

10fs

With the new 600 page Hobbies Manual,
you can obtain these—and over 11,350
other items-——direct from Electroniques
or through your Local Electroniques
dealer! The service is fast; the choice
{s the most comprehensive ever
offered. And the components, which
are supplied by 85 leading manu-
facturers, meet every kind of need—
whether the project is advanced or
elementary!

1 For Small Electronic Assemblies
These attractive DATUM Dinkicases
are available in four sizes ranging
from 4" x 6" x 4" to 7" x 12" x 7". Grey
hammer finish front and rear; panels
front and rear grey/gloss enamel. A
retractable leg can be supplied if re-
quired (as illustrated).

i should like a copy of the Eleclroniques Hobbles Manual. Enclosed s a chequelP.Q. for 10}6.

2 Sloping Panel Cases

These DATUM cases, by using the
feet provided in alternative positions,
can provide a narrow base (upright)
case or a wide based case. Four sizes
provide eight alternatives. Dark grey
hammer finish cases; top panels grey
gloss enamel. Dimensions from 12§ to
24} inches width overall.

3 Modular Equipment Practice

and Equipment Cases

Professional quality 19 inch equipment
cases available for the amateur at
competitive prices.

Symmetrical desiyn allows panels
fitted front and rear. Ideally suited for
MCS 19 in. modular dossier system. A
complete range of panels, sub-racks
and system accessories is available.
Stocked in seven sizes. Finish matches
Dinkicases.

P.E.4 I

OBTAIN A PROFESSIONAL FINISH TO YOUR EQUIPMENT!

Choose housings and equipment practice from the
Electroniques catalogue.

4 Diecast Boxes with unique

slot guide system

These versatile diecast boxes are
stocked in 5 sizes, to be used as
screened sub-assemblies for complete
equipments, test sets, and junction
boxes, and they can be used as plug-in
assemblies on the MCS board system.
A special range of VEROBOARD is
designed to fit the slot guides in the
boxes, which will also fit DATUM
Dinkicases. As used in our modulor
communication assemblies.

Send now for your Manual, on the
coupon above, to this address:
Electroniques (Prop. STC Ltd.) Edin-
burgh Way, Harlow, Essex. Telephone:
Harlow 26777.

High-grade components for amateur communications electron’ques

67I15MG
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the Wyndsor Vanguard . ..
the most versatile
recorder at its price’
ofiering so many
outstanding features . ..

® 4track-3 speeds

—7 in. spools ® Push button controls

® Recording meter and

® Separate Record y
Playback indicator

and replay amp-

lifiers @ Straight through amp-
® Double play lifier facility
® Sound-on- @ Bass, treble, volume
Sound and record gain con-

® Detachable lid trols

fitted 8” speaker — @ Many other features

® Tape Monitor-
ing facilicy

¢ All British
and full value
for money at
only 59 gns.
inc.1800 ft. LP
tape and Tape
manual. (less
mike).

Before you buy g
an ordinary
tape recorder
write for full
details of the
VYanguard and
other models.

WYNDSOR RECORDING CO. LTD. (Dept. PE4)
Wyndsor Works, Bellevue Road, Friern Barnet, London, N.11. ENT, 2226

VIKING STEREO 4 + 4 DE-LUXE
HIGH QUALITY AMPLIFIER

PRICE £13-17-0 COMPLETE

A high quality stereo amplifier, built to meet the requirements of budget Hi-Fl.
Elegant styled cahinet In black rexine and woodgrained ends. Brushed aluminium
panel, black and silver knobs. Quality components throughout. Ganged Baes
and Treble controis, separate volume controlas for each channel. Valves{(Standard
Model) 2:X ECL86 (De-Luxe Model) 1 X ECCSS (2) X ECLS6, Output 3 ohms
matching, suitable A.C. mains 230-240 volt. Cabinet si -, 16}in. wide, §}n. high,
84in. depth. Full instructions and guarantee. Send for leafiet. 8.A.E.

VIKING 10-12. A twelve watt amplifier for use on 230-240 volt A.C.
mains. Inputs suitable Microphone. Record Player, Tuner, Tape Recorder, etc.
Printed circuitry. Five Mullard valves, reliable coraponents. Front panel containe
2 Input Jacks, 2 Volume Controls, I Tone, Neon and On/Off switch. Designed
to fit into same type and size cabinet aa Stereo. Fully guaranteed.8end B.A.E. for
leafiet.

PRICE Complete with case £8-19-6 PLUS 12/6 P.P.

VIKING X.P.15 (BBSS MOdG'). Afrustrated order offered at a fraction
of cost (original price 39 gns.). 15 wattas output. Buitable for 210-240 Volt A.C.
mains. Attractive Black chassis with siotted Chromed ateel top cover, size
15 X 74 X 7in. 41nput Jacks, 2 volume controls, 2 tone. 5 Mullard valves.
Fully guaranteed. Send 8.A.E. for leaflet.

Price Complete £12-19-6 plus 12/6 P. & P. and Ins.

— -L.P. TAPE BARQAIN —
53in. reein each containing 1,2001t. of top quality polyester recording tape
{(Limlted quantity).

Price 3 reels for 35/- P.P. free.

Terms: C.W.0., C.0.D. Money back guarantee.

VIKING (ELECTRONICS) LTD. SroNEombGE

Telephone: ELG 3644 LONDON, N.W.10
(MAIL ORDER ONLY)

Sy BID7

In Johnson’s day
a man was not drunk i
without holding on/

he could lie on the ground

HOME RADIO LTD., Dept. PE, 187 London Rd., Mitcham, Surrey CR4 2YQ rnone: miT 3282

— WHATAM /

“I have not come here to sell
a mere parcel of vats, but a
potentiality of wealth beyond the
dreams of avarice.”

Thus spoke the great Dr. Johnson when he was busy
flogging off someone’s Brewery. It must be wonder-
ful to have such a command of English! Just think
how I could bring to your notice the potentiality of
the Home Radio Components Catalogue! However,
belonging as I do to the Z stream, I must be content
with such prosaic remarks as 218 pages, 6,000 items
listed and over 1,000 illustrations, leaving the
superlatives to our customers! Please let me add
that the catalogue costs 7/6 plus 1/6 p. & p. and
each copy contains 5 vouchers each worth a shiiling
if used as directed. While it is almost a gift, its true
value to the constructor is * beyond the dreams of
avarice.”

Please write your Name and Address in block capitals

1
I Name .. . . e e e e gl I

I AAAVRH e i s v e DR I

I Home Radio Ltd., Dept. PE, 187 London Road, Mitcham, Surrey I

L CR4 2YQ
L N N N N N 8 N N N N N N ]
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By ALAN DOUGLAS, Sen.Mem. |.E.E.E.

SOUND PROPOGATION AND SPEGIAL EFFECTS

PART SIX

propagation of sound from an organ requires a

little thought. Consider first the reproduction

of music from records: due either to the intimate

nature of the music, or the degree of compression

exercised during the making of the recordings, the

whole of the sound spectrum is presented in such a way

that the balance can be made correct from a listening

point of view when reproduced by either monaural or
stereophonic means.

But in the case of the electronic organ, we are feeding
the various sound sources into loudspeakers in any
way required, not being limited by groove spacing or
over-modulation problems. We are in fact producing
and not reproducing music.

Then again, in normal programme music-it i§ rare to
find sustained notes of any power; harmonics convey
the sense of power and these are the main content of
orchestral music. When we come to an organ, how-
ever, we have a power/frequency spectrum which is
quite different from that of an orchestra, see Fig. 6.1.
Further, we encounter an appreciable amount of sine
wave drive, which is very tough on amplifiers and
loudspeakers.

LOUDSPEAKERS FOR ORGANS

Much is written about intermodulation distortion in
reproducing systems, but this problem becomes so
acute with organ sound that it is essential to separate
the bass out into its own speaker. Then we have
another problem peculiar to the organ: if we enter a
building where a pipe organ is being played, it will be

o ]
ORCHESTRA J
8
(2
: 6
»
- T
2
'“'.'Hn
0 20 50 100 200 S00 1000 2000 5000 10,000
FREQUENCY, Hz
10 T
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B -
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x
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2
1] 20 S0 100 200 500 1000 2000 5000 10,000
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Fig. 6.1. Distribution of average power from an orchestra
and an organ
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quite easy to follow the sounds from the manual
pipes; but one cannot pin-point the bass; it seems to
come from everywhere. This is because of the distance
needed to reflect long wavelengths

wavelength in feet =

( speed of sound in air, in feet per second)

frequency, cycles per second (or hertz)
which may reach 80ft, and also, because the vibrating
sides of the pipe contact a large volume of air, thus
imparting a great amount of energy.

This does not necessarily mean that the sound is
loud, indeed it is- most noticeable on soft, breathing
tones. For example, taking a small scale pedal bour-
don pipe of CCC = 16ft = 32Hz approximately,
then as it is stopped it will be 8ft in length and the two
vibrating sides (two do not vibrate in a rectangular
wood pipe) might be 9in wide. Thus we have 8ft X 9in
twice, which is 12 square feet. Consider how many
18in cones would be required to produce the same
effect!

Obviously this is quite impossible, but the largest
available radiating area should be chosen. An
economical way of doing this is to use 9 or 10 quite
cheap 10in units mounted close together on a baffie,
as in the Hammond H40 cabinet. This is much
cheaper than one 18in unit. In passing, 27in units
have been made by Altec-Lancing in the U.S.A., but
the author has played organs with these pedal loud-
speakers and was not greatly impressed. ; _

Of course, we know that space is at a premium with
domestic applications, but to obtain a free, natural,
and unforced bass we will have to allow about 12 cubic
feet for the bass cabinet. The dimensions of the H40
cabinet are given in Fig. 6.2. )

Turning now to the manual range of frequencies,
that is, from 65-8,000Hz, for most, purposes this range
can be handled by one unit. Small traces of hum,

Fig. 6.2. The Hammond H40 loudspeaker enclosure.

Dimensions: 33in wide, 48in high and 17in deep
350

Fig. 6.3. The Wharfedale Super 8/RS/DD speaker unit.
This may be mounted in a | cubic foot enclosure, on a
3 feet square baffle, or in a concrete column

transients, mains interference, etc. are greatly reduced
if the loudspeaker cone faces upwards. An exceller.t
unit is the Wharfedale (Fig. 6.3), but owing to its
exceptional high-frequency response, some top cut
will have to be introduced into the amplifiers.

It is a mistake to think that great powers are called
for in the home: 12-20 watts for the bass speaker,
7-10 watts for the treble will be more than ample in
an average room. This does depend on the efficiency
of the loudspeaker enclosures, which if properly
designed can approach 10 per cent. Many small com-
mercial organs have quite powerful amplifiers built in
since their ultimate use is not known by the makers
and this sometimes leads to a certain amount of
dissatisfaction in the home as the balance may be
difficult. No greater mistake could be made than to
imagine that a large amplifier makes a large organ;
one might as well amplify up a string quartet and
expect it to sound like the complete string section of an
orchestra. There is an optimum loudness for every
kind of musical sound.

RHYTHMIC EFFECTS

Many experimenters are interested in effects such as
rhythmic aids which are not really part of an organ
though they may be found on theatre organs. These
are quite entertaining devices and cf course are also
useful in their own right, for they do not have to be
associated with an organ or built into one.

The classic example of a rhythm generator is the
Waurlitzer “Side Man”, but this uses valves. It is
probably best to give as an illustration a semiconductor
circuit which, if not quite so comprehensive, does
enable a performer to have additional effects under his
control.

The rhythm sound most in demand is the cymbal.
Accordingly we show a circuit (Fig. 6.4) which permits
both a single stroke and a wire brush effect. Analysis
of a conventional brass cymbal shows that all the
energy resides in the band 8-12Hz. The obvious way
to obtain this is to use a noise generator and filter off
what is not required. At one time gas tubes were
much in demand as white noise generators and are
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still used in Gernmrany; but one can also generate
noise from a semiconductor.

It is a good idea to make the lighter “brush” effect
available on the manuals, since it fits in better with
most rhythm patterns and can be sustained at will.
The single stroke is then put on the pedals, but it
could go on a toe piston so as to be quite independent
of any other sound.

CYMBAL EFFECT CIRCUIT

Fig. 6.4 shows a simple arrafigement for this scheme.

Taking the pedal circuit first, when a key is depressed
a voltage is applied through VR3 to one plate of Cl11.
This voltage passes through D4 so charging C12 and
applying the keying voltage to the base of TRS, thus
making i1t conduct and amplify the white noise from
TR3. This noise is transferred to the base of TRS
through C6. The output level of this effect is set by
VR3, which varies the amount of keying voltage.

In the collector circuit of TRS is a broadly tuned
circuit L2, C13 which is resonant at about 8Hz; from
this shaping network the signal is amplified by TR4
and is then ready to be applied to the main amplifying
system. The comparatively low frequency of 8Hz
imparts a more solid sound to the cymbal, the pedal
effect being in any case usually set to be much louder
than the manual “brush’.” Note that the rate of decay
of the tone is fixed by C12 and R15, whilst C11 and R13
control the shaping and keying. One cymbal stroke
occurs every time a pedal key is operated.

RY
BRUSH —AN——
MANUAL STOP

SWITCH R2

S2
KEY CONTACT S

+ 100V

D2
IN3604

The brush effect can be routed to either manual,
but we only show one in the circuit. Of course, 61
of the 200 kilohm keying resistors are required. The
circuitry is very similar to that just described. On
actuating the cymbal stop switch, a small change in
d.c. voltage appears at the base of TR1 when a key is
used. This change is amplified by TR1 and appears
in magnified form at one plate of C3. This voltage
now passes through D2 and charges C4, reaching the

base of TR2, which conducts and amplifies the noise

from TR3. In the collector of TR2 is a circuit L1, C7
resonating at 11Hz. The pitch is thus higher than that
of the pedal cymbal. The output of TR2 joins the
common pre-amplifier TR4 and so meets the common
line out. VRI1 adjusts the “brush’ output level whilst
the decay time is set by C4 and R8.

There are in fact many circuits. in use today to
provide a cymbal-like sound; this one has been chosen
because it is extremely simple.

REVERBERATION

Everyone knows that the effect of any music is
greatly enhanced if it is performed in a large hall or
building. This is because of reverberation, which
broadly speaking means that some of the sound waves
which do not travel directly to the listener are reflected
from the walls, floor, and roof, and reach the ears of
the listener at varying times all slightly later than the
original sound.

In an ordinary living room, the carpets, curtains,

NOISE Cm = 10
GENERATOR oF T R AMPLIFIERS
85 I +255V
o3
L2
OipF k18
180k0

SET LEVEL o e 2 R19
\: s3 54 10kt 05
=S PEDAL CYMBAL PEDAL KEY INIT67
VR3
25k0 CONTACT
-— -
L4 v
Fig. 6.4. Cymbal effect circuit
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Fig. 6.5. Tapered spring reverberation delay line

and upholstery absorb all of the sound not coming
directly to one’s ears, and in any case the room is
generally too small to contribute to reverberation.
None would be evident in a room less than 30ft long
or of about 4,000 cubic feet capacity.

Unfortunately the one instrument which benefits
above all others from reverberation up to about
S seconds is the organ. The sound tends to be clipped
and lifeless without it, except at very low levels.
However, we can produce some simulation of rever-
beration by causing part of the signal to traverse a
delay line. It is then mixed with the instantaneous
signal.

The most common method is to change the electrical
signal energy into mechanical vibrations and then apply
these to one end of a helical spring, in which (if properly
proportioned) the rate  of travel will be slowed down.
The vibrations are then converted back at the end of the
spring into an electrical signal by a transducer and
coupled into the main amplifier circuit.

It has been customary to use one or more helical
springs with adjacent coils not touching each other (or
anything else); such springs, either horizontal or
vertical, being driven at one end by a crystal or magnetic
motor, translation of the mechanical vibrations at the
other end being by the same means.

Now in a helix of constant diameter, no matter
what this is, the rate of propagation is the same for all
frequencies. Moreover, the signal must be held to a
very low level to avoid over-driving the spring with
consequent distortion and “flutter””, and the lowest
frequency transmitted must be well above the resonant
frequency of the spring. Accordingly, some systems
have used a plurality of springs, each favouring some
particular frequency band. This is an attempt to
imitate the actual time characteristics of the hall, where
the unequal reflection lengths of the many pencils of
sound cause the reverberant sound to arrive at different
times at the ear of the listener.

With an organ the effect is further broadened by the
fact that the treble pipes speak instantly, the bass pipes
not so; this adds to the reverberant nature of the
sound, but we will not notice this feature with an
electronic instrument where the rate of speech is the
same for all notes (in this kind of organ, at any rate;
some instruments do have delays corresponding to
the pitch).

TAPERED SPRING DELAY LINE

An ingenious way to overcome the frequency-
insensitive properties of a helical spring is shown in
Fig. 6.5. Here we have a spring which is partly
tapered, partly of uniform diameter. Neglecting the
narrow neck, which is common to many springs
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signal by the receiving motor.

CONSTANT DIAMETER LINE

e s e s s . . s P SO o

TIME DELAY

FREQUENCY

Fig. 6.6. Comparison of tapered and constant diameter
delay lines

because of the means of attachment to the transducers,
the spring is then gradually increased in radius for a
distance. Since the mean turn length now alters, the
rate of propagation for different frequencies will also
vary; in other words, this part of the spring is
frequency-sensitive, the helix radius differing for each
component of the complex wave.

The energy is now transmitted along the constant
diameter section of the helix until it reaches the far end
taper, where the vibrations undergo a transition to the
torsional mode and are converted back to an electrical
These transducers may
be crystals or electromagnetic, the latter being pre-
ferred as imposing less restraint on the delay line.
Apart from the initial transport of the vibrations, as
there is an impedance mismatch at the receiving end
of the spring, some of the energy is reflected back
again to the input end and in fact there may be a
number of such reflections to and fro, the impulses
gradually losing energy; in this way, the effect is like
that of the concert hall.

A plot of the frequency response versus time for this
delay unit is given in Fig. 6.6 with the response from a
constant diameter spring shown dotted for comparison.

If used horizontally, it is permissible to support the
spring in the centre by a thin nylon cord. Perhaps
“spring™ is not a very happy term in this application,
since the coils will not touch if unloaded. The wire,
8 to 15 thou diameter, is wound like a spring but
pulled apart so that adjacent turns cannot touch each
other. Hard wire such as beryllium copper or music
wire is preferred for the helix.

The next article will deal with the different methods
of introducing vibrato into electronic ofgan circuits.
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RADIOS...

BACKED BY OUR SUPER AFTER SALES SERVICE

** A wonderful range of transislor radios using first grade components guaranteed resulls.”

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

FIRST FOR PERFORMANCE,
QUALITY & PRICE!

Amazing performance and specification
FULLY TUNABLE ON ALL WAVEBANDS

Push-pull output for room filling volume from rich toned 7”
condenser.
with gilt trim and shoulder and hand straps. Size 9”

The pgrfect portable and the ideal car radio.

% EXTRA BAND FOR EASIER TUNING
OF LUXEMBOURG, etc.

NEW ROAMER SEVEN Mk Iv

7 WAVEBAND PORTABLE OR CAR RAD!IO
* Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes
Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.
s 4" speaker.
Ferrite rod aerial for M & L Waves and telescopic aerial for S Waves.
22 7% > 4" approx.
(Uses PP7 batteries, available nnywhere )

Total cost of parts now only £5 |9 6 P. & 5/6

Air spaced ganged tuning
Real leather-look case

Parts Price List and easy buiid.
plans 3/- (Free with kit)

NEW MELODY MAKER SIX

® B stages—6 transistors and 2 diodes
Covers Medium and Long Waves and Extra Baud
for EABIER tuning of LU)EMBOURG. etc. Top
grade din. Loudspeaker for quality ou!put Two
R.F. stages for extra boost. High * Q' 8in. Yerrite
Rou Aerial. Approx. 350 Milliwatts push pull cut-
put. Handsome pocket size case with gilt fittings,
Size 6} X 33 X 1lin. (Uses long-life PP6 battery).
P. &P,

£3.9.6 P

Parts Price List and easy build
plans 2/-

This amazing receiver —
may be built for only

{Free with kit) il

QUICK CHECK TRANSISTOR TESTER.

Checks gain of R.F. and Audio Transistors. Also

checks for noise level and duds. All parts ready

to be nssernbled in attractive grey case with red

grille, complete with Dial, Knobs, and Dynamic
Bpeaker. Simple assembly instruc-
tions free with set of parta, 29/6.
P. & P.2/6.

FAULT TRACER. A versatile Sigunil lujector.  Suinething
uo coustructor should Le without. This ingenious device
¢enerates an audlble sigual through the Audio and R.F.
ranges. With varinble output. Telescopic Probe. Pocket size
slini line case measures 43 X 3} X !m Coiplete set of parts
with full instructions. 19/6. P. & P.2/-.

NOW WITH 3IN. SPEAKER !

NEW TRANSONA FIVE

*Home, Light, A.F.N. Lux. all at good volume"
P., Durliam

@ 7 stages—S transistors and 2 diodes
Fully tunable over Medium and Long Waves
and Trawler Band. lacorporates Ferrite rod
aerial, tuning condenser, volume control, new
type fine tone super dynamic 3 in. speaker. etc. Atlractive case. Size
6% x 4% x 1fin. with red speaker grille, (Uses 1289 battery avuilable
P. &P, Parts Price List and easy build

anywhere.)
42/6 3/6 plans 2/- (Free with kit)

Total cust of all
NEW ROAMER . SIX

parts now only
NOW WITH PHILCO MICRO-ALLOY R.F.
TRANSISTORS

@ 6§ WAVEBAND !!
@ 8 stages—6 transistors and 2 diodes

Listen to stations half a world away with this 6
waveband portable. Tunable on Medium and
Long Waves, Trawler Band and two Short Waves.
Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top
grade transistors. 3-inch speaker, handsome case with gilt fittings. Size
7% % 5§ x 14in. (Cuarrying Strap 1/6 extra.)
EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Total cost of all £3 |9 6 P. & P. Parts Price List and easy build
parts now only . s 3/6 . plans 2/- {Free with kit)

NOW WITH

POCKET FIVE 3in.sreaxer:

@ 7 stages—S transistors and 2 diodes.

Covers Medium and Long Waves and Traw-
ler Band, a feature usually found in only the
most expensive radios. On test Home, Light,
Luxembourg and many Continental stations
were received loud and clear. Designed round
supersensitive Ferrite Rod Aerial and fine

STOP PRESS?
Pocket & Med and Long wave

tone 3 in. moving coil speaker, built into | cersion withminiature speaker
allncxi\'e black and gold case. Size

5% i 11 2 3lin. (Uses 1289 battery, 29/6 P. & P,
available “anywhere.) o ah 3/-
Total cost of all e o

parts now only 42/6 3/6

Parts Price List and easy build plans 16 (FREE with Kit)

TRANSONA SIX '

@ 8 stages—6 transistors and 2 diodes

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.
High-grade 3in. speaker makes listening a
pleasure. Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembourg loud and clear,  Attractive case in v
grey with red grille. Size 6% » 4% x 1}in. (Uses PP4 battery available
anywhere.) Carrying Strap |1'- extra.
Total cost of all P.&P
parts now only 3/6

Parts Price List and easy build
plans 1/6 (Free with kit)

@ 8 stages—6 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Lomg Waves.
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker, top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
- rod aerial. Push-pull output. Wonderful
reception ot B.B.C. Home and Light, 208 and many Continental stations:
Handsome leather-look pocket size case, only 63 ¢ 3} % 1}in. approx.
with gilt speaker grille and supplied with hand and shoulder straps.

Total cost of all £3 9 6 P. &P Parts Price List and easy build
parts now only 0L40 3/6 (Free with kit)

plans 2/-

Callers side entrance
Agarratts Shoe Shop.

6la HIGH STREET, BEDFORD.

SUPER SEVEN

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves and Traw-
ler Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Fetrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
push-pull output, 3in. speaker (will drive
Size 7% X 5§ X 1din. (Uses 9v battery, available

£3.19.6

large speaker).
anywhere.)

Total cost of all
parts now only

P. & P.
3/6

Parts Price List and easy build
plans 2/- (Free with kit)

Open 9—S5 p.m
Saturdays 9—I2. 0 p.m.
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excess of
1§ wates,

® All stan-
dard British
components.
® Buile on
printed circuit panel, size 6 x 3in.
@ Generous size Driver and Output Transformers.
@® Output transformer tapped for 3 ohm and 15
ohm speakers, Transisters (GET 114 or SI
Mullard OCBID and matched pair cf OCS81 olp).
® 9 volt operation, @ Everything suppiied,
wire, batte7 clips, solder, etc. ® Comprehen-
sive easy to follow instructions and circuit diagram

116 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/- P. & P. 3/.. Also ready,
built and tested, 52/6. P. & P. 3/-. A pair of

TAIls are ideal for stereo.

STEREO AMPLIFIER
incorporating 2 ECL86s and | EZ80, heavy duty
double wound mains transformer.  Output 4 watts
per channel into 3 ohm speakers. Full tone and vol-
ume controls. Absolutely
complete.

ONLY

£4196
P. & P.8/-

Super De-
luxe version
with ECL86
valves, sep.
bass, treble and balance con-
trols, full feed back. 4 watts
per channel into 3 ohm speakers. 8 gns. P. & P. 8/-.

SPECIAL OFFER!
GENUINE HIGH QUALITY TYGAN FABRIC, 48in-
wide. Our price 10/- per foot run. P. & P, /6.
30/- per yard run. P. & P.2/6.

NEON A.C. MAINS INDICATOR. For panel
mounting, cut out size I} X § X %in. deep inc.
terminal. White case with lens giving brighter
light. For mains 200/250y. 2/6 each. P. & P. 6d.
{6 or more post free).

SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCCB4 and PCF80 valves 34-38 Mc/s IF. Biscuits
for Channel | to 5 and 8 and 9. Circuit diagram
supplied. ONLY 25/- each. P. & P, 3/9.

'QUALITY RECORD PLAYER AMPLIFIER Mi Il
A top-quality record player amplifier employing
heavy duty double wound mainstransformer, ECCBJ,
ELB4, EZB0 vaives. Separate Bass, Treble and
Volume controls. Complete with output trans-
former matched for 3 ohm speaker. Size 7in. w.
x Jin. d. x 6in. h. Ready built and tested. PRICE
69/6. P, &P, 6/-,

ALSO AVAILABLE mounted on board with out-
put transformer and speaker ready to fit into
cabinet below. PRICE 89/6. P, & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET
Uncut motor board size 141in. x [2in. Clearance 2in,
below, Siin. above, Wlll take above amplifier and
any B.S.R. or GARRARD Autochanger or Single
Player Unit {(except AT60 and SP25). Size 18in. x
15in, x 8in. PRICE £3/9/6. P.& P.9/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker's original packing.
SINGLE PLAYERS
B.S.R. L8 17

£3/9/6. Carr. 5/6.
GézRARD SP25 De Luxe..

. £12/0/0. Carr. 5/6.
GU7 with unit mounted pickup arm.
£4/18/8. Carr. 5/6.
AUTO. CHANGERS
Latest B.S.R. UA25 Super siim ..... . €6 2 6
GARRARD 1000 with sDe:mI Hi-Fi cart. €6 19 6
GARRAR 00 . £7

GARRARD AT60 £10.10.0. Carr. 6/6 on each.
All the above units are complete with tfo mono head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra.

BRAND NEW CARTRIDGE BARGAIN!
ACOS GP67-1. Mono complete. List price 20/-.
Qur price 13/6. P. & P. |/-.

BRAND NEW. 12° I5w. H/D Speakers, 3 or 15
ohm. Current production by well-known British
maker. Offered below list price at 89/6. P & P, 5/
Guitar models : 25w, £5.5.0; 35w. £8.8.

BRAND NEW 3 OH OUDSPEAKERS
5 in., 12/6; 6} in,, 15/; 8 in., ; 10 in., 27/6;
7in. x4 in., 16/-; 10in. x 6 in., 7/6.

E.M. I 8 m x 5 in. with high flux magnet 21/-.

E.M 3} x 8 in. with high flux ceramic magnet,

42/- (IS ohm, 45/-). P. & P. 4" & 57 2/-, 6} & 8 2/6,

10” & 12 3/6 per speaker.

E.M. | PLASTIC CONED TWEETE

24°. 3 ohm. Limited number: 12/6 each, P &P.1/6.
SPECIAL OFFER

Limited number of 12 in. 0 watt ™' R.A." Speakers:

3:0hm 25/-; |5 ohm, 27/6. P. & P. /6.

VYNAIR AND REXINE SPEAKER AND
CABINET FABRICS app. 54 in. wide. Usually 35/-
yd., our price 13/6 per yd. length (min. lyd.)
P.& P.2/6. S.A.E. for samples.

7-10 watt OUTPUT TRANSFORMERS ¢o
match pair of ECL 86's in push-pull to 3 ohm out-
put. ONLY /-, P, & P, 2/6.

MAINS TRANSFORMER for transistor power
Tapped pri 200-250v. Sec. 40-0-40 ac |

GORLER F.M. TUNER HEAD
88-100 Mc/s 10.7 Mcfs. I.F., 15/-, plus 2/- P. & P.
(ECCBS valve, 8/6 extra).

TAPE DECKS
B.S.A. MONARDECK (Single speed) 3iin.
per sec.. simple control, uses 5jin. spools, £6/15/-,
LATEST COLLARO MAGNAVOX 363 TAPE
DECK DE LUXE. Three speeds, 2 track, takes up
to 7 in. spools. 10 gns. Plus 7/6 carr. and ins. on
each. (Tapes extra on both.)

QUALITY PORTABLE TAPE RECORDER
CASE. Brand new, Beautifully made. Few only at
49/6. P. &°P. 8/6.

ACOS CRYSTAL MIKES. Highimp. For desk
or hand use. High sensitivity, 18/6. P. & P, 1/6.

ACOS HIGH IMPEDANCE CRYSTAL STICK
MIKES. Listed at 42/-. Our price,21/-. P.&P. 1/6.

TWIN TELESCOPIC AERIAL. Two 3-section
heavily chromed rods. Closed 12-in. each extending
to 32 in. Completely adjustable. Universal mounting
bracket, coax lead and plug, Ideal for F.M. or T.V.
12/6. P. & P. 2/6.

amp (wnth electrostaticscreen) and 6:3v, at *5 amp for
dial lamps etc. Drop thro mounting. Stack size 11"
x 31" x 34" 27/6. P. & P, 4/6.

MATCHED PAIR OF 2} WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
Stack size 1§ x Ik x § in. Output trans. tapped for 3
ohm and §5 ohm output, 10/- pair plus 2/- P, & P.

SPECIAL QFFER! FM/AM TUNER HEAD
Beautifully désigned and
precision engineered by
Dormer and Wadsworth
Led. Supplied ready fitted
with twin .0005 tuning con-
denser for AM connection.
Prealigned FM secti o n
covers B6 — 102 Mc/s,
output 10.7 Mc/s. Complete
with ECC85 (6L12) valveand

A stylishly fine

3.VALVE AUDIO AMPLIFIER
MODEL HAM
Designed for Hi-Fi repro-
duction of records. A.C.
Mains operation. Ready
built on plated heavy gauge
metal chassis, size 7§in. w.
x 4in. d. x 43in. h, In¢
porates ECCBS ELB4, EZGO
valves, Heavy duty, double
wound mains transformer
and output transformer Matched for 3 ohm speaker,
separate Bass, Treble and volume controls.
Negative feedback line, Output 44 watts. Front
panel can be detached and leads extended for
remote mounting of controls.
The HA34 has been specially designed for us and
our quantity order enables us to offer £4 5 0
them complete with knobs, valves, L]
etc., wired and tested for only P. & P. 6§f-.

HSL 'FOUR’ AMPLIFIER KIT
A.C. Mains 200/250v., 4 watt, using ECCB83,
EL84, EZBO valves
Y% Heavy duty double-
wound mains transformer
with_electrostatic screen.
% Separate Bass, Treble
and volume controls, giving

fully variable boost and cut
with minimum insertlon
{oss. Y Heavy negative

feedback loop over 2 stages
ensures high output at
excellent quality with very low distortion factor.
% Suitable for use with guitar, microphone or
record player. v Provision for remote mounting
of controls or direct on chassis. % Chassis
size only 7} in. wide x 4 in. deep. Overall height
4% in. % All components and valves aré brand
new. Y% Very :(nr. and concise instructions enable
even the mexpcrlen:cd amateur to construct
with 100% success. gplicd complete with
valves, output transformcr (3 ohms only), screened
lead, wire, nuts, bolts, solder, etc.

buy.) PRICE 79/6. P. & P.6/.
Comprehensive circuit diag ram,
and parts lises 2/6 (free with kit).
This kit although similar in appearance to HA34
employs entirely different and advanced circuitry.

{No extras to

practical layout

10/14 WATT HI-FI AMPLIFIER KIT

ished monaural
amplifier with an
outputowaans
from 2 EL84s in
push-pull. Super
reproductlon of
both music and
speech, with neg-
ligible hum. Sep-
arate inputs for
mike and gram
allowrecords and
announcements to foliow each other. Fully shrouded
section wound output transformer to match
3.15() speaker and 2 independent volume controls,
and separate bass and tre§|e controls are provided
giving good lift and cut.  Valve line-up 2 EL84s,
ECC8), EFB6. and EZB0 rectifier. Simple
instruction booklet 1/6. (Free with parts.) All
parts sold separately. ONLY £7/9/6. P, & P. 8/6.
Also avanlab!e ready built and tested complete
with std. input sockets, £9/5{-. P. & P. 8/6
Carrying Case for above 28/6. P. & P.7/6.

MATCHED PAIR AM/FM LF.'s, Comprising
Is¢ I.F. and 2nd I.F. dnscrlmmator {465 Kcifs/10.7
Mcjs). Size 1”7 x 14" x24" H. Will match FM/AM
Tuner head on Jeft. P. & P. 2/-.

1173 pair.

full circuit diagram of tuner
head. Another special bulk
purchase enables us to offer
these at 27/6 each. P. & P.
3/-. Order quickly !
Limited number aiso avail.
able with precision geared
3:1 redu:t:on drive.

30/-, P. & P. 3/-.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19 CHErrywood 3985
Open all day Saturday

A few minutes from South Wimbledon Tube Stotion.
OVERSEAS P, & P. CHARGED EXTRA,

Early closing Wed., | p.m.
(Pleose write cleorly)
S.A E, with all enquiries

CURRENTLY FITTED TO OVER 100 MODELS BY MAJOR MANUFACTURERS

BRING YOUR RECORD PLAYER UP TO DATE WITH

sonotone

TEL

HIGH FIDELITY STEREOPHONIC CERAMIC CARTRIDGES

354

Sonotone 9TA SERIES. Superior quality cartridges offering extremely

high compliance for a cartridge with dual styli.

Tracking weights as low

as |-3 gm. allow reproduction from heavy modulated records without
distortion on most changers. Standard 4" fixing centres. Prices: Sapphire

£2.18.10. Tax paid.
send for leaflet.

metrosound

Diamond £3.16.7. Tax paid. Other types available.

metrosound manufacturing co. led.
bridge works wallace road,
london, n.1. can 864I/2/3
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PART TWO

AST month’s article described the Door Slave in
theory. This concluding article deals with the
practical aspect. Complete wiring diagrams for all
units are included here, and also instructions for
setting up the completed system.
Finally, a suggested method for obtaining *‘coded
knocking” is outlined.

CONSTRUCTIONAL DETAILS

The basic unit, which contains nearly all the elec-
tronics, is best kept near the door so that the lead from it
to the microphone can be as short as possible. It
can be built into any convenient box and a suitable
component layout is given in Fig. 6. °

The components are mounted on a wooden base-
board measuring 6in X 7in. .

Two 20-way group boards are used for the smaller
components. The sockets SK1 and SK2 are actually
B9A valveholders and these are fitted to a small
bracket secured to one corner of the base board.

A metal box 4in deep fits over the base board, thus
providing complete enclosure for the basic unit.
The rear side of this box, or cover, carries the two
jack sockets JK1, JK2 and the battery BY2; the latter
is held against the side of the box with a simple metal
clip. Two holes are cut in the box for SK1 and SK2,
and two smaller holes (in the right-hand side) for the
preset controls VR1 and VR2.

The cable running to the control unit can be several
yards long, so the control unit can be some distance
away if required.

The control unit made by the author utilises a small
ex-G.P.O. telephone switchboard, as can be seen from
Fig.’5 and Fig. 8. Such switchboards are often avail-
able on the ‘“‘surplus market”. It is not essential to
use this particular unit, of course, and any ‘‘discrete”
switches, either of the rotary or toggle kind, would
serve equally well. The warning lamps, which form
part of the telephone switchboard unit, could be
dispensed with or, alternatively, individual lamp
holders could be installed and wired up, one in associa-
tion with each switch.

The size of the front panel is 12in X 4in. A view
of this panel was given in Fig. 5 last month. Layout
of components and wiring of the control unit is given
in Fig. 8.

DR SLAVE

By S.T. ANDREWS

The 16-way group board shown to the right of the
control unit in this figure contains the components of
the ‘“memory latch—an optional extra which was
described last month.

The power supplies for the memory latch can be
separate batteries as indicated in Fig. 3 and Fig. 8, or
those used for the main unit could also serve this
additional unit. The memory latch was built into the
control unit, as shown in the illustrations. It could,

however, be incorporated in the basic unit if preferred.

The basic unit
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Fig. 8, Component layout and wiring for the control unit,

Components . . .

Transistors
TR7-9

OC71 (3 off)

MEMORY UNIT
Resistors Relay
R22 2:2kQ2 R27 68k RLB 500Q coil. One make-break contact
R23 1k} R28 1kQ
R24  47kQ1 R29 3:3kQ Switches
R25 6-8kQ1 S5 Double pole on/off
‘R26  47kQ1 Sé Double pole 3-way
All 4. 10%, +W carbon
‘ Lamp
LPS 6V 0-3A
Capacitors
C9  0-0iuF paper Batteries
BY4 9V
BYS5 4.5V

One |6-way group board
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Fig. 9. A possible system for **coded knocking”’

The lamp unit can also take any convenient form, one
suggested pattern is given in Fig. 7. This is a three
compartment box made of plywood and measures
3in by 14in by 8in. The front panel consists of a piece
of opaque plastic with the appropriate legends printed
on the inside.

SETTING-UP PROCEDURE

When setting the pre-set controls it is best to adjust
first the flip-flop bias control VR2. This has an effect
on the length of time that the flip-flop remains in the
triggered state. With VR2 turned to maximum
resistance TR4 will be upable to conduct any of the
time and the circuit will remain permanently in the
triggered state. If VR2 is set to minimum then TR4
will conduct heavily all the time and applying a trigger
pulse will have no-effect on it. Between these two
extremes there is a point where triggering the circuit
causes TRS5 to begin conducting and continue to-do so
for 3-5 seconds. The most convenient way of trigger-
ing the circuit at this stage .is to short briefly the emitter
and base leads of TR4 with the metal blade of a screw-
driver.

The sensitivity control VR1 is adjusted so that the
appropriate loudness of knock causes the circuit to
operate. If the sensitivity is too high then other
sounds can trigger the circuit at the wrong time.

CODED KNOCKING

A more elaborate version of the Door Slave uses
several basic units and illuminates the **Come In”’ lamp
only if a certain sequence of knocks is heard. One
version of this is given, in block diagram form only, in
Fig. 9. Three basic units are used and the output
relay of each of the first two units supply power to the
next one; only the third one lights a lamp. With this
arrangement the lamp will light only if three knocks are
heard in quick succession. Other systems of con-
nection will make the arrangement respond to other
types of coded knocks. ' There is obvious scope here fcr
further development of the system so that even more
complicated ‘“‘knocking” procedures are needed to
operate the device.
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Gl

S. Simpson

HE bass guitar described in this article is not par-
ticularly difficult to construct, but the author would
point out here that the strain on parts of a bass guitar

__is, very great and, while the prototype has proved

ss_guitarists and doubtless whetted the eagerness
any others more venturesome, we will see how the
tar is made.

ﬁiéL DESCRIPTION

The body of the guitar is formed from two sheets of
#in blockboard, the neck and head is one piece of
solid oak, the fingerboard is 4in mahogany-faced ply-
wood, and the “‘trimmings” are +4in white Perspex.
The metalwork is mainly aluminium and duralamin;
the bridge adjusting screws are mild steel. The pick-up
is a *“*bought-in", high impedance component.

Other components are standard items, obtainable
anywhere,

The strings are a standard set and the maximum
string length from bridge to nut or string spacer
(where the neck becomes the head) has been set at
304in, A longer span gives a tighter E string with
less likelihood of. “rattle™, but, unless the neck is re-
inforced by a steel truss, the neck will yield and become
permanently distorted. The present model will rattle
if it is played violently, but the output from this
guitar, pIayed normally, has proved ample in quite

“noisy’’ conditions,

All materials and items requnred are specified in
the Parts List.

No attempt will be made to estimate costs, as prices
for these materials may vary quite widely throughout
the country. The most costly item, of course, is the
pick-up and will probably run to 6gn approximately.
As stated earlier, intending constructors may have
their own ideas, enabling them to use materials at
hand; the following instructions, in such cases,
should serve as a reliable guide to what is necessary.
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MAKING THE BODY

Begin by marking out one piece of blockboard to
the pattern shown in Fig. 13, which is a half-scale
drawing of the body. Using a coping saw, cut out
the shape; again using the coping saw, cut the bevel
shown down to }in from the underside of the work-
piece. Finish off, using a rasp to begin with and
progressing through fine, to very fine, glasspaper.

Treat the second piece of blockboard in the same
way, then, first protecting the surfaces of the two
pieces, clamp them in a vice, ensuring that the edges
match as nearly as possible. Finish off the shaping
with the pair thus matched. These two body pieces
will be subsequently referred to as the *front’” and the
“‘back”, respectively.

CUTTING THE APERTURES

Separate the two body pieces; lay the “back’ piece
aside meantime.

Study Fig. 2 in relation to Fig. 1 and note how the
aperture for the pick-up and the slot for the neck are
cut in one process. The entire thickness of the
“front’’ is removed and a “well”” will be cut from the
‘‘back’ later on to accommodate the depth of the
pick-up. The neck will fit on to the upper surface of
the “back”, and be snugged between the walls of the
cutaway in the “front”, as described in detail under
**The neck and head”.

The dimensions given in Fig. 2 suit the Burns
“Tri-sonic” pick-up; if a different pick-up is to be
used, these dimensions will change, of course, and
probably the well in the ‘‘back™ also. All cutting
must be accurate, especially where the neck is to fit.

No dimensions are given here for the aperture to
accommodate the volume control, tone control, and
output socket, as these depend upon the items obtained.
Approximate positions for them are shown in Fig. 1.
The piece is removed from “front” and *back™; the
controls will be concealed by a Perspex plate providing
access to the controls for maintenance. The controls
should not be crushed needlessly; in any case, room
for rotation of knobs and clearance for the output
cable will partly determine the spacing of the controls
and socket.

A groove, showr as a dotted line in Fig. 1, accom-
‘modates the twin lead from the pick-up to the volume
control: This should be cut into the underside of the
“front”” and extend from the pick-up aperture to the
volume control aperture.

The **back” must be recessed where the pick-up will
lie; only enough material should be removed to provide
the necessary depth.

This completes the preliminary work on the body,
which can now be enamelled and left to dry.

THE NECK AND HEAD

The shape of the neck is shown in Figs. 1 and 3. In the
prototype, the angle at the head was obtained by
using a milling machine; if this is not possible, it
must be cut by a coping saw, shaped by a rasp, and
smoothed off, using various grades of glasspaper.
Dimensions of the stub fitting into the channel already
cut in the body are given in Fig. 2. The stub should
be a tight fit.

The head can be- drilled to take the pegs of the
machine heads at the points indicated in Fig. 3, but
the heads themselves should not be fitted until the
neck and head have been enamelled (or finished in
some other way).
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TABLE 1
Distance from Datum (centre line of bridge) 9-6in
Fret No. Fret No. Eret No.

1 10-17in 8 15-25in IS 22:84in
2 1077in 9 1615in 16 24-20in
3 11.42in 10 17:1lin 17 25.64in
4 12:38in It 18-13in 18 27-17in
5 13-Hlin 12 19-2lin 19 28.78in
6 13-58in 13 20-35in 20 30-50in
7 14-:39in 14 21.56in

THE FINGERBOARD

The fingerboard can now be attended to. Cut the
plywood to the dimensions shown in Figs. 1, 2 and 3.
Note that the top fret is set #%in from the end of the
board, then mark off for fret positions at the distances
quoted in Fig. 1 and Table 1. Cut to the depth of the
tongue on the fret-wire, using a fine saw-blade such as
the “Junior’ hacksaw, or a fret-saw. If the cutting is
very carefully done, so that the frets are a tight push-fit,
no adhesive will be necessary as the strings themselves
will hold the frets quite firm. Cut and fit the frets, then
attach the fingerboard to the neck, using “Evostik’’.

THE NUT OR STRING SPACER

The nut or string spacer is cut from white Perspex
to dimensions given in Fig. 4. The channels to hold
the strings are of various widths and should be a
fairly close fit. When prepared, put the nut aside for
assembly later.

THE HAND REST

The hand rest is cut from 16 s.w.g. sheet aluminium
to the shape shown in Fig. 5, then drilled and bent
to the shape shown. It will be secured to the body by
four 4in No. 2 round head plated woodscrews,

THE BRIDGE

The bridge can be fashioned from either 3in diameter
duralumin, if milling is available, or from }in square
stock if to be filed to shape. (If the reader cannot

operate a milling machine, but knows someone who
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can, he should show the person the drawing given in
Fig. 7, which is adequate for an experienced machinist.)

Dimensions must be strictly adhered to, otherwise the
string spacing may make fingering difficult.. The
bridge will be secured to the body by two specially-
made screws described in the next section.

BRIDGE ADJUSTER SCREWS AND NUTS

The bridge adjuster screws are fashioned from two
lengths of 4B.A. studding screwed right through the
“front”” blockboard, Araldited, and locked on the
rear face with a 4B.A. nut (Fig. 9).

The adjuster nuts are made from white Perspex
discs, #in diameter and }in thick. The rims of the
discs are serrated with a fine saw. A hexagonal hole
is made inthe centre and a 4B.A. nut is firmly Araldited
in place, see Fig. 8. (First drill a {in hole in the disc
and then file out the hexagonal shape.)

THE STRING ANCHORAGE

The string anchorage is also manufactured from
18 s.w.g. aluminium as shown in Fig. 6. The string
anchorage will be secured to the body by four %in
No. 2 plated screws, provided the material used for the
body is hard; if soft, a longer screw must be used.

GUARD PLATE, CONTROL PLATE AND
COVER PLATE

The guard plate, control plate, and cover plate are
cut from white Perspex to the shapes shown in Fig. 13,
or to the reader’s own liking,

The only particular part is that surrounding the
pick-up aperture and, here again, the pick-up obtained
will determine the shape of the guard plate. The
control plate shape will be determined by the type of
components used, as also the cover plate to be fitted
at the back of the instrument directly above the con-
trols. Those shown in Figs. 1, 12 and 13 are typical
readily available items.

364

ASSEMBLING THE GUITAR

Have at hand the two parts of the body, the guard
plate, the pick-up, the tone control and volume control,
the output socket and the pick-up height adjuster
screws and compression-springs shown in Fig. 10.
It is assumed that the pick-up already has threaded
holes in the lugs; if not, a 4B.A. nut should be soldered
to the underside of each lug, as shown in Fig. 10,
first removing any plating on the surface to be soldered.
As most metals transmit heat rapidly, the nuts should
be fitted by a person experienced- in quick soldering;
damage to the pick-up might ensue if the application
of heat is prolonged.

Fit the pick-up to the guard plate as shown in
Fig. 1, gently compressing the springs meantime.
Lay the pick-up into the aperture in the body “front”,
then screw down the guard plate, using small plated
countersunk woodscrews.

Fit the tone control, volume control and socket to.
the controls assembly plate. Connect the wiring as
shown in the circuit, Fig. 11, and the “back” and** front™
may then be assembled by glueing and screwing, using
six 1in No. 6 c.s.k. woodscrews in the positions indicated
in Fig. 13. Check that the wiring is still intact, then
fit the cover plate over the aperture at the controls
(looking at the ‘““back’ of the instrument).

The neck should now be fitted and attached by six
1}in No. 6 woodscrews (no glue is used, thus allowing
for packing pieces to be inserted if necessary to clear
the pick-up polepieces; the screw adjustment at the
bridge should, however, take care of clearance if all
cutting and shaping has been done accurately).

Summing up; so far we now have the head and
neck (complete with fingerboard and frets) assembled
to the body (complete with pick-up, controls and
socket). At this stage the neck and head can be
enamelled, or polished as the reader desires, then the
final assembly items can be fitted.
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MACHINE HEADS

The machine heads must be strongly built. The
author found that right-hand heads appear to be sturdier
than “lefts” (for no known reason) and he eventually
converted two “rights’” to form two “lefts”. The
method was quite simple and obvious. Advice should
be obtained from the dealer regarding heads.

Having converted two of the machine heads, all
four should now be fitted.

STRINGS AND POSITION OF
ANCHORAGE

Have the nut or string spacer (Fig. 4) close at hand.
Pass the No. 1 string and No. 4 string through the
anchorage and attach each to its respective machine
head. Tighten both until the strings are just taut
when the anchorage is held at its allotted position
(Fig. 1). Set the nut under the string at the head,
then laterally adjust the anchorage so that each string
lies approximately central about its polepiece on the
pick-up. (Do not bother about clearance just yet:
lateral position is the matter in hand.) Having set the
anchorage, mark through the fixing holes. Slack off
the strings and screw down the anchorage.

THE BRIDGE

Tighten the strings just taut, then insert the bridge
under the strings at a point 9:60in from the nearest
fret. If cutting and slotting have been accurate, the
strings should accept the bridge without movement
across the polepieces. Mark through the bridge fixing
holes, then slack off the strings and remove the bridge.
Drill for the bridge screws (remember that these must
be a tight drive-fit) and fit the screws quite vertically.
A block of hardwood' will protect the screws when
fitting them.

Fit the adjusters and run them down to the bottom
of the threaded screws. Fit the bridge, then pass the
remaining strings through the anchorage, and the
bridge, over the nut and on to the machine heads.
Set the strings just taut and. check clearance at the
pick-up when each string is pressed against the fret
nearest the pick-up. Adjust for minimum clearance
by screwing the adjusters upward on the bridge screws.
Note that the bridge can be set at a small angle from
horizontal to allow for the considerable difference and
thickness between No. 1 and No. 4 strings. The nut
should remain quite firm without any fixative and is,
in fact, better free as this allows the strings to take up

“natural” position.

The hand rest can now be fitted over the strings as
shown in Fig. 1 and this completes the assembly of the
guitar.

TRYING OUT THE GUITAR

Tune the strings against another guitar, or by piano
or other instrument. Insert the output cable and
connect it to a suitable amplifier either known to the
reader, or in the care of someone who does know the
control functions. Switch on the amplifier at low
volume, and normal tone. Set the tone control at
half-traverse and the volume control likewise. Pluck
the No. 4 string and check that the loudspeaker
responds.

Continue plucking, meanwhile turning the volume
control clockwise; check that the loudspeaker output
increases. If it diminishes, the volume control outer
connections at the guitar must be changed over, but
before doing so, check that the tone becomes less deep
as the tone control is turned anticlockwise. If it

MATERIAL REQUIRED

2 pieces blockboard, 18in x [8in X 3in
piece oak, 30in X 3in X 2in
plece high-quality 3in plywood, 30in X 2}in (mahogany
finish)
piece 4B.A. studding, 3in long
piece duralumin, 4in long x %in diameter. (This
may be 4in long X lin square; see text under
_heading “"The Bridge”’)
piece 16 s.w.g. sheet aluminium, 53in X 2in
piece 18 s.w.g. aluminium, 43in X 2in
piece white Perspex, l3in X $in X ,—';in thick
plece white Perspex, 8in X 8in x kin
piece white Perspex, lin X 2in X in
set (four) heavy duty machlne heads (‘“string
winders”), all metal
set bass guitar strings for electronic guitar
4ft length of T-section fret-wire for bass guitar
8 4iin No.2 round head woodscrews, preferably plated
12 iin No. 2 csk woodscrews, preferably plated
6 4in No. 10 csk woodscrews
6 1}in No. 6 csk woodscrews
6 lin No. 6 csk woodscrews
4 4B.A. full nuts and 2 washers
Quantity "Evostik”
White undercoat paint
White brushing Belco (or a similar self-spray enamet)

CIRCUIT COMPONENTS

VR1 3,500Q potentiometer (tone control)

VR2 50,000Q potentiometer (volume control) both
preferably semi-miniature, lin dia.

Cl 0-SuF 150V working: (The working voltage is
not important; small physical size matters)

X| Four-pole pick-up. (Prototype incorporates a

Burns ‘‘Tri-sonic'” which is very satisfactory for
operation with a high-impedance, high-power
amplifier)

JKI single-pole jack socket (Belling)

PL1 single-pole jack plug to suit JK| (Belling)

Two control knobs, to fit volume control-and tone
control

becomes deeper, the outer connection on the tone
control must be changed over to the (at present)
unused outer connection. Return the tone control to
mid-position.

If all is well, try out the No. 1 string, increasing
volume carefully. - When at maximum setting on the
guitar, gently increase volume at the amplifier. At
some point, the loudspeaker may “break’” from a
clear string note to a rattle. This is just beyond the
maximum setting the amplifier can take; reduce the
control slightly.

Now check the effect of tone controls by adjusting
anticlockwise to increase depth, still striking No. 4
string. At some point, rattle may again be encountered
and two remedies are possible—(a) reduce volume at
the amplifier or (b) reduce depth at the tone control
on the guitar. (This is the ‘“‘getting to know’ process.)
Volume and depth should be very much more than
ample before these limiting conditions are reached.

Now strike the string with the No. 4 string pressed
to the bottom fret (nearest pick-up). Check that,
when strongly struck, it does not vibrate against the
pick-up. If it does, the bridge adjusters must be
raised slightly (this will probably.entail a small increase
of volume control setting to obtain maximum per-
missible volume).

A little practice along these lines should quickly
enable the guitarist to set his instrument against any
other high impedance amplifier he may encounter in
travelling from one group to another. *
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LECTRONORAINMA

New Assault Ship has Docking Eyes

THE latest Royal Navy assault ship, due to serve East of
Suez in September, has massive docking facilities for

helicopters, tanks, and

landing barges, hovercraft,

Plotting Strain in Tensile Testing

RECORDING and measuring strain in conjunction with
tensile testing machinery is one of the many opera-

tions which was a problem until the introduction of

compact, highly sensitive and extremely accurate XY

Plotters. The problems arose out of the fact that materials
are tested in both tension and compression, often at
temperatures in excess of 700°C.

Measuring equipment ‘which is capable of plotting a
load/strain diagram and of detecting fractional movement
of the test specimen with complete accuracy, thus has an
indispensable role in tensile testing.

In this photograph (right) we show a combination of a
Mand High Strain Fatigue Machine and a Bryans 20000
series XY Plotter.

The machine has a fully automatic push/pull testing
facility, capable of applying cyclic modes of up to 25,0001b
on either tension or compression and at temperatures of
up to 750°C.
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armoured vehicles. This ship, H.M.S. Intrepid (above),
carries a comprehensive communications network which is
necessary for co-ordinating the activities of about 590
officers and men of the Royal Navy, Royal Marines, and
the Army. Up to 700 troops can be carried in addition.

One essential feature of interest is the use of closed
circuit television cameras in the docking area and decks to
ensure maximum packing of the various vehicles. H.M.S.
Intrepid is to relieve H.M.S. Fearless, a similar ship whose
docking area is shown on the left with a landing barge and
hovercraft.

Four Seacat guided missiles and two 40mm guns are
fitted armaments on Intrepid, which was buiit and com-
missioned at John Brown’s shipyard, Glasgow.
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Driver Teaching System

NEW system for teaching people to drive was introduced
in March when the first “Drivotrainer” school was opened
in Nottingham.
The method of teaching involves watching the actions of the
. driver on the screen, and then later the pupils looking
straight through the windscreen and' completing the actions
themselves. In each film there is a test period, during which time
an electronic machine records all the movements of each pupil.
After the films have been shown the instructor can point out to
the class everyone’s mistakes.

Cables Down Under

BELOW the London underground railway, is a complex of tube

tunnels probably unknown to many people. Built on
similar principles to the railway tube, this system of tunnels
holds the secret to telephone communications in London.

A lift shaft takes engineers 100ft below ground at the Post
Office Tower to a surprisingly clean and odourless environment
to instal cables between main exchange centres. Our picture
below shows an electric tractor, 18in wide, pulling a long cable
off a drum and_ through the tunnel, to be lifted on to the side
carrier arms later.

Mechanical Wiring Gun

A quick and effortless method of making
wire connections to tags is the “Termi-
Point” system of solderless connections.

The picture (below) shows an operator
using the A-MP Termi-Point gun to make a
connection on a digital logic box that may
require as many as 800 connections to the
square foot.

Based on the standard Termi-Point gun,
which is pneumatically powered and uses a
magazine to contain a supply of connectors
in continuous reel, LDEP Industrial Auto-
mation have developed a technique of
presenting the wiring instructions to the
operator by the use of tape recordings.
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AUDIO FAIR SPECIAL

Ew products for the delectation of
N audio enthusiasts appear in above
average variety at this time of the year. The
reason, of course, is the Audio Festival and
Fair, held from March 30 to April 2 in
London. This annual event marks the unveiling of
interesting developments to which manufacturers have
been putting finishing touches during the late winter
months. This article, largely devoted to components
and systems prepared for introduction at the exhibition,
Is necessarily a preview because this issue went to
press before the doors opened.

In some instances full specifications were not avail-
able in advance of the exhibition; this is true of hi fi
units by Armstrong, further details of which will
follow as soon as possible. This firm has introduced a
completely new range, the Series 400, comprising a
transistor tuner and tuner-amplifier as well as a stereo
amplifier. The whole series is designed for either
shelf-mounting or easy cabinet fitting. Amplifier
power outputs are about 15 watts per channel. A
transistor decoder is available for stereo radio.

SILICON TRANSISTOR UNITS

Indeed, stereo radio and transistor applications are
major talking points this year. Both these subjects are
within the province of firms such as Ferranti who are
concerned to promote the use of silicon transistors.
This particular company has prepared a book of audio
circuits for amateur and professional users; one
design shown is an f.m. stereo tuner which uses low
cost epoxy resin encapsulated transistors. Enquiries
should be addressed to the company at Gem Mill,
Oldham, Lancs.

mm o W —

Arena T2500H
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Truvox now use silicon transistors in their Series
100 equipment, which includes several tape recorders
as well as the TSA100 amplifier and FM100 tuner.
Other firms going ahead with transistors include
Radford and Goodmans. The latter now offer a
stereo a.m./f.m. tuner, the “Stereomax,” to match the
Maxamp 30 amplifier.

Units bearing the ‘“Arena’’ trademark are made in
Denmark and imported by Highgate Acoustics of
London. Several new arrivals include the T2500H
stereo recelver with a pre-selection f.m. tuner coupled to
15 watt power amplifier channels. This model sells at
£90 8s 7d plus 6 gns for a stereo decoder. Rather
similar is the T2500F which, at £84 1s is presented
as a tuner-amplifier without speakers.

we g0 G0 o M 0wt

Armstrong 426 tuner-amplifier

Model F210 stereo amplifier by Arena, priced at
36 gns and rated at 10 watts per channel, is an encased
unit finished in teak. It has input arrangements for
magnetic pick-up (3mV sensitivity), radio tuner, tape
recorder and crystal pick-up (the latter despite the
preponderance of ceramic types now used for hi fi).
As usual with Continental amplifiers, the output
impedance is low (4 ochms in this instance) but Arena
market a wide range of matching speaker systems.

Stereosound, who some time ago introduced a low
cost stereo outfit with separate speakers, have now
added a one-piece instrument which sells at 63 gns.
Known as the SS16, this model has an output of 8 watts
per channel and incorporates a speaker system com-
prising a bass unit in each end of the cabinet plus a
pair of front-facing tweeters. These units are isolated
within their own enclosures. This outfit, which employs
the B.S.R. UA70 player, will also be available in a
version with a.m./f.m. tuner, stereo facilities being
provided if required.

SPEAKER SYSTEMS

A new medium-sized system, the Sarabande by
Richard Allan Radio, houses three drive units. The
aim of no-compromise bass reproduction down to
30Hz is realised, the firm claims, by using a 15in unit
in a 4 cu ft enclosure. The rest of the range is covered
by a mid-range and tweeter assembly of modular type
complete with crossover filter. Enclosure dimensions
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are 33in X 20in X 14in and the price is in the £40
region.

Celestion introduce the Ditton 15, a 1 cu ft model
which they describe as something different in compact
speakers. It is a three-unit system mcorporatmg a
new type of Iow frequency drive unit—the ‘“‘auxiliary
bass radiator.” This is claimed to provide deeper,
cleaner bass, in the important lowest octave from 30 to
60Hz, than is ordinarily obtained from sealed enclo-
sures of comparable size. Other units in the enclosure
are a new 8in mid-range speaker and the HF1300 Mk2
tweeter.

K.E.F. Electronics also add to their range
a new miniature system called the “Cresta.” The
drive units are entirely new designs: the 5in bass unit
has a synthetic rubber surround, nylon rear suspension
and a cone of specially developed material; the h.f.
unit employs a #in Melinex plastics diaphragm which
gives smooth response and a broad polar radiation
pattern. Thus directional output is avoided. Enclosure
size is only 13in X 9in X 7in and speaker impedance is
4 to 8 ohms, chosen to suit transistor amplifiers.

The Jordan-Watts 6in square metal cone module is
used as a building brick for a number of speaker
systems which include reflex, sealed box and folded
horn types. The latest deve]opment IS a compact one-
piece stereo speaker called the Stereola. In adopting
this approach, involving the use of two acoustic
channels in one assembly, Jordan-Watts say their aim
is to produce a superior blending of both stereo
outputs.

Jordan-Watts Stereola speaker system

TAPE EQUIPMENT

Equipment by Akai of Japan is marketed by Pullin
Photographic, a company in the Rank Organisation.
New arrivals include the X2000, a four-track stereo
recorder with a most eomprehensnve specification and
the correspondingly high price of 150 gns. This solid-
state instrument has four speeds (15in/sec is the
highest) and records and plays back in either tape
direction. Features include 20 watts output on each
channel, two V.U. meters, sound-on-sound facilities,
bass and treble controls and built-in monitoring
speakers.

The same company is introducing the AA7000 stereo
tuner-amplifier which features silicon transistors in all
.circuits ‘and an output of 40 watts per channel.
Equipped for stereo, the a.m./f.m. tuner section has a
tuning sensitivity indicator, muting switch and moveable
a.m. ferrite aerial.

Said to be ideal for the hi fi enthusiast, the new
“Scotch” C60 compact tape cassette is loaded with
“Superlife” tape which is claimed to reduce oxide

Cartridges for the Acos ““Ninety’’ series

rub-off and promote improved frequency response
and tape life. Other recent items from this source
are leatherette bound albums and self-threading spools
in 53in and 7in sizes. The spool is designed to utilise
centrifugal force to grip the end of the tape and ensure
quick and smooth take-up.

P.A. and CARTRIDGES

Lustraphone now offer a portable P.A. system which
enables a lecturer to take with him, in convenient form,
his own sound-reinforcement equipment for use in
small halls lacking such facilities. This ingenious
solution to an old problem comprises a desk type
housing containing a transistor amplifier, batteries
and horn speaker, together with a ribbon microphone
on a flexible tube stand. The housing is of *“‘lectern”
shape, surmounted by the microphone, and is simply
placed on a desk or table so that the loudspeaker
grille faces the audience.

The Acos ‘“Ninety” series by Cosmocord includes
pick-up cartridges which have been designed to suit
all types of disc equipment. For example, the GP91-1
is a mono crystal cartridge giving 200mV average
output and provided with a dual stylus assembly for
lLp. and 78. The GP92-1 is in some respects similar
to the GP9! cartridges but is a ceramic mono type.
The GP93-1 and GP94-1 are stereo versions, and the
GP96 is a ceramic stereo cartridge intended for 33 and
45rev/min discs only.

Stereosound SS16 stereo
record reproducer
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DESIGNED originally to eliminate the human element
in timing car driving tests, this equipment is
equally suitable for operating a stopwatch for many
other sporting events.

The major design criteria -were absolute reliability
regardless of weather conditions during operation;
positive operation for battery voltages down to 10-5V;
total .current consumption is not above 2A including
the lamps; simple installation and operation on site.

The final version described here met these conditions
admirably. The essential operating element is a light
dependent resistor (1.d.r.) controlling a transistor
with a relay in its collector circuit. This relay in
turn controls a solenoid in the master unit which starts
and stops the stopwatch. There are, however, several
novel ideas which have been devised in the light of
experience and- incorporated in the design.

In the block diagram (Fig. 1) it will be seen that a
beam unit and a light are positioned so that the vehicle
(or person) breaks the beam of light at the start. This
immediately operates the stopwatch on the master
control unit. A second beam unit and light are placed
at the end of the course; when the beam is interrupted
the master control unit stops the watch. The time
can be read off by the operator who then presses a
non-locking switch to reset the watch for the next
operation.

A secondary feature of this equipment is that it is
designed to be used on its own or in conjunction with a
large electronic clock indicator such as the one de-
scribed in the May 1965 issue of PRACTICAL
ELEcTrRONICS. This provides considerable spectator
interest at sporting events,

BEAM UNITS
The lights are 12 volt 6 watt car side lamp bulbs
mounted in reflectors taken from cycle lamps. Originally
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START FINISH
LIGHT START FINISH LIGHT
BEAM UNIT BEAM UNIT
Fig. I. Block dlagram of the five basic
units with a [2V battery to power MASTER 2 voLT
them CONTROL UNIT ACCUMULATOR

2:2 watt screw-in bulbs were tried but were found to be
of too low a power rating for reliable operation. With
the 6 watt lamps and reflectors (no lenses) the
units operate satisfactorily when spaced up to 30ft
apart. It is possible to operate over several hundred
feet using a 35 watt spot lamp, but this is rarely of any
practical use and in any case is very heavy on battery
consumption.

To reduce the cable runs—and so facilitate installa-
tion—each lamp takes its supply via its associated
beam unit. For convenience all connections are plug-
in. The lights are housed in small square metal boxes,
but there is nothing critical in the design and any
arrangement which will permit mounting in such a way
to allow adjustment in any direction will do. For
use on grass tracks, lengths of slotted angle iron provide
the best support for the units; for hard ground small

wooden stands can be made. All beam units and
lamps should be rigidly mounted so that they do not
move under the influence of strong winds.

Start and finish beam units are identical in con-
struction and in- circuitry except for the wiring to the
relay contacts. In the start unit the relay contacts
switch on when triggered, in the finish unit they switch
off (see Fig. 2).

CONTROL OPERATION

Component values have been arrived at by a com-
bination of calculation and practical experience.
Originally ‘a variable sensitivity control was incor-
porated in the top section of the base bias network of
the transistor but experience proved this to be more a
liability than an asset. Fixed resistors are more stable
in operation and have operated satisfactorily.
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Fig. 2b. Circuit diagram of the **master control®’ unit

The type of transistor used in the circuit is not
critical and both OC78 and OC8! have been employed
successfully. Probably any other similar power types
would also serve. Although heat sinks are used these
are only for providing a good mechanical mounting
for the transistors. Heat dissipation is negligible.
As there may be slight variation in different transistors,
it may be necessary to try one or two values for R1 to
achieve best results. Too low a value will cause the
equipment to operate without breaking the beam,
while too high a value may make triggering unreliable,
In practice,various values from 22 kilohms to 68 kilohms
were tried and found to work.

Referring to the circuit diagram, operation is as
follows. Light falling on the lLd.r. reduces its resis-
tance to around | kilohm. As this component is in
the lower leg of the base bias network of TRI the
transistor is cut off; in this condition the relay in its
collector is not energised. When the light beam is
interrupted the resistance of the ORPI2 immediately
increases causing TRI1 to conduct and operate the
relay. The relay contact feeds 12 voits back long a

372

to match the appropriate
sockets alongside

control line to the master unit where it causes the
mechanism to operate the stopwatch. This same
12 volt supply may be utilised to operate the large
clock for the spectators.

It is necessary to ensure that once the start relay is
energised it locks into this position automatically until
reset by the operator. This locking action is accom-
plished by resistor R4 which provides a holding bias
and keeps the transistor conducting regardless of any
further changes in the resistance of the l.d.r.

As quite high voltage pulses may appear across the
relay winding when the transistor cuts off, a diode is
included in the circuit to suppress them and prevent
damage to the transistor.

Resistor RS and capacitor Cl perform a dual func-
tion. Firstly, they decouple the supply line and
prevent variations in supply voltage affecting the
operating of the light beam units. Secondly, and more
important, they provide the necessary delay for reset-
ting the units at the end of each sequence. Resetting is
carried out by switching off the supply to the start
and finish units at the master control and then restoring
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it again. This process releases the relays ready for
the next timing sequence.

However, as the lights also go out when the supply is
cut, it is possible that, when switched on again, -the
electronic circuits would trigger before the lamps reach
sufficiently high intensity to hold the transistors off.
The slight delay introduced by RS and C1 overcomes
this difficulty.

TRIGGERING THE WATCH

To operate a stopwatch, the simple switch-on action
of the start unit has to be converted into an on-off
pulse because unless the watch button is released it
cannot be pressed again to stop.

This action is carried out automatically in the master
control unit. In the *‘rest” position, as shown in
Fig. 2, capacitor C2 quickly charges up to the full
supply voltage through resistor R6. Capacitor C3 on

Fig. 3. Wiring on the inside of the
master control unit. Sockets SKS, 6
and. 7 are mounted on the top end of
the box. For identification of relay
connections see photographs

Jll

the other hand has very little charge on it since it
leaks away continuously through the coil of relay
RLD. The actual current flowing through RLD in
this condition is limited by resistor R7 to about 2mA,
not enough to operate the relay.

When the relay in the start unit closes it completes
the circuit, and -energises RLC whose contacts then
change over. This switches the fully charged C2
across the coil of relay RLD. This causes RLD
contacts to close and remain closed until the charge on
C2 is exhausted. In practice RLD contacts remain
closed for about one second and then open again.
This section operates the solenoid to start the watch
and then releases ready for the stop impulse.

Relay RLC remains closed during the timing of the
event and this allows C3 to charge up to the full supply
voltage. When the relay operates jn the finish light
beam unit, it cuts off the supply to RLD and contact
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Left: Inside of the “finish’’ unit. The I.d.r.
is held in the tube on the left by the
grommet which has been moved here for
clarity

Above right: The inside of one lamp

"'\ 7 y unit
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\,__ : ; _:ﬂ.‘!ig Right: Start unit relay

Fig. 4 (below). Wiring inside the **start’’ unit (wire *‘y’’ Is not used)
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RLC1 returns to its rest position. Thus C3
immediately discharges through the coil of RLD to
provide another one-second pulse to stop the watch.

When the operator has noted the time from the
watch, switch S1 is depressed for a moment and then
released. This returns the stopwatch to zero and sets
the start and finish units ready for the next com-
petitor. To reduce sparking caused by the inductive
load of the solenoid the contacts of RLD1 are shunted
by a capacitor C4.

CONSTRUCTION

The diagrams and photographs give details of the
construction of the prototype units. Building is quite
straightforward and layout is not in any way critical,
neither is there any need for miniaturisation.

The units are built into small diecast boxes but the
stopwatch is best mounted on a separate panel so that
it can be adjusted to the best position. If it is too
close to the plunger of the solenoid there will not be
enough power to operate the watch; if it is too far
away the watch button will not be pressed far enough.
If the mounting holes for the stopwatch panel are
slotted, then the best position can be determined by

COMPONENTS . . .

MASTER CONTROL UNIT
Resistors
Ré 4-7kQ R7 4.7kQ
Both 109, 4 watt carbon

Capacitors
C2 200uF elect. 15V
C3 200uF elect. 15V
C4 0-5uF polyester or paper |50V

Relays
RLC and RLD type Bl4/12 (B and R Relays Ltd.
Temple Fields, Harlow, Essex)

Solenoid
L1 Moving slug solenoid in 4-5V a.c./d.c. bell (see
text) (Gents)

Switch
S| Single-pole changeover toggle switch, spring
biased

Plugs and Sockets
PL3 and SK3)
PL4 and SK4 »3-way D.L.N. pattern (3 sets)
PL5 and SK5

Miscellaneous
Eddystone 845 diecast box
Stopwatch (minutes and seconds)
Screw terminals for battery supply (2 off)
S.R.B.P. sheet 4in X 3%in
Turret tags
Mounting plate and rubber cushions for holding
stopwatch (see text)

sliding the panel to the best position, then screwing
down firmly.

Part of the bell gong is cut away to allow the solenoid
slug to strike the control knob on the watch. The
make and break mechanism in the bell is partly removed
leaving just one return spring. Using a 12V d.c.
supply, the force exerted by the solenoid is quite high,
but since it operates for only about one second at a
time, there is no trouble with overheating. Care should
be taken when initially testing to ensure the solenoid
is not left permanently in the on position as this could
burn out the winding.

Wiring between the units consists of a three-core
cable between master control unit and each light beam
unit, and a two-core cable between light beam units
and lamps. As far as the operation of the equipment
is concerned there is no limit to the distance between
the start and finish of the race, but installation is
easier and takes less cable if organisers can be per-
suaded to keep them reasonably close. Staggered
starts on field tracks will need one set of beam units
for each lane.

The stop watch is firmly held on the master control
box panel by rubber knobs; a thin sheet of rubber
can be positioned underneath the watch to help to
cushion it.

(a) START BEAM UNIT (b) FINISH BEAM
UNIT

Two sets (a) and (b) of identical components

Resistors

Rlaand b 47kQ
R2a and b 1kQ2

R4aand b 6-8kf}
R5a and b 22002

R3a and b 47Q
All 10%, % watt carbon

Capacitors
Claand b 500uF elect. 5V

Light Sensitive Resistor
Xlaand b ORPI2

Transistors
TRiaapd b OC78 or OC8I

Relays
RLA and RLB Type Bi4/9 (B and R Relays Ltd.).

Diode
Dlaand b OAS8I

Plug Sockets
PLla and b, SKlaand b 3-way D.L.N. pattern
(2 sets)
PL2a and b, SK22 and b 2.way non-reversible
(2 sets)

Miscellaneous
Eddystone 650 diecast boxes (2 off) -
Conduit pipe or tube $in diameter > 8in (2 off)
2in diameter < 6in (2 off)
S.R.B.P. sheet 3in ™ 24in (2 off)
Turret tags

LAMP UNITS
(Two of each item are required)

Lamps
LPla and b [2V 6W double contact m.b.c. side
lamp bulbs

Lampholiders
Miniature bayonet cap double contact

Reflectors

Cycle front lamp reflectors

Boxes

Made from 20 s.w.g. tinned iron sheet or hardboard
mounted on angle iron or wooden posts (see text)
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BEAM UNIT ALIGNMENT

The light cell is mounted at the end of a long tube
(in the prototype—conduit) to shield it from extraneous
light. The secret of successful operation of this type
of equipment lies in precise alignment of the light
beam and the cell tube. This is a fairly easy task
inside a workshop but it can be almost impossible to
do outside on a sunny day unless provision is made for
this. In the equipment described, a simple and effective
method of alignment has been evolved.

A second tube, thinner than the light cell tube, is
fitted in the beam unit as a sighting tube. It is parallel
with the main tube and by looking through it the unit
can be aligned on to the centre of the lamp. This
operation does not ensure that the light beam is shining
directly into the cell tube; so a further adjustment is
required to set the lamp correctly. For this adjust-
ment the properties of the light cell itself are used.

On the beam unit two connections are brought out
through insulated tags on the box; inside the unit
they connect to the l.d.r. A clip-on extension lead is
connected temporarily between these tags and an
ohmmeter placed near the lamp. It is now possible
to set the direction of the lamp precisely by adjusting
to the position giving the lowest reading on the-meter.

When carrying out this adjustment it is advisable to
disconnect the equipment from the battery and run the
lamp from an independent supply. The beam unit
does not require any power for this operation. The
reading will vary depending on which way round the
ohmmeter is connected due to the action of the 500uF
capacitor across the supply. The correct way to
connect the meter is the one which gives the greatest
variation of reading between light and dark. The
swing is typically from about 1 kilohm to 50 kilohms
or more.

For car events the beam units are about 18 inches
above the ground but it is important that all units are
the same height so that whichever part of the car starts
the timing operation so the same part will stop the
watch.

If there is any choice it is usually better to have the
light beam units facing the sun and the lights shining
in the same direction as the sun. This avoids the
possibility of erratic triggering due to reflections from
light coloured objects nearby.

Although no difficulty has been experienced in
strong sunlight, it is a good idea to fit a small shield,
like a camera lens hood, over the end of the light cell
tube to shield it from full sunlight. One advantage
of having the light units facing towards the operator
is that this gives a quick check that the equipment is
ready for use since both lights should be on in this
condition.

In wet weather a polythene bag is usually slipped
over the units, leaving the light tube expdsed of course.
Avoid the immediate proximity of flags or bunting
near the light beam units. If it is a breezy day and

bunting waves across the path of the light beam some
erroneous times will be registered.

Meetings . ..

SOCIETY OF ELECTRONIC AND RADIO
TECHNICANS

SOUTHAMPTON
Date : April 20
Title : Hospital Broadcasting
G. A. Allcock
Time:  7.30 p.m.
Address: College of Technology, East Park Terrace,
Southampton
CARDIFF
Date: April 20
Title: U.H.F. Tuners
B. M. Goodwin
Time: 7.30 p.m.
Address: Llandaff Technical College, Western
Avenue, Cardiff
LONDON
Date: April 21
Title : The Fleming Memorial Lecture
“The Strange Journey from Retina to
Brain”’
Dr. R. W. G. Hunt, B.Sc.,, F.R.P.S,,
DIC,AR.CS
Time: 7 p.m.
Address: Royal Institution, Albemarle Street, Lon-
don, W.1.

Admission to this lecture is by ticket only.
Tickets are obtainable from The Secretary,
166, Shaftesbury Avenue, London, W.C.2.

THE INSTITUTION OF ELECTRICAL AND
ELECTRONICS TECHNICIAN ENGINEERS

DURHAM
Date: April 26
Title Post Office Tower
T. Kilvington, B.Sc.(Eng.), C.Eng.,
F.I.LE.E.
Time:  7.30 p.m.
Address: Science Laboratories, University of Dur-

ham, South Road, Durham.

JOINT MEETINGS

LONDON
Date: May 10
Title: The Education of Computer Engineers
Time - 6 p.m.
Address: London School of Hygiene and Tropical
Medicine, Keppel Street, London, W.C.1.
(Sponsored by the I.E.E. and I.LE.R.E.)
BRISTOL
Date: April 26
Title: Super Conductivity
Dr J. G. C. Milne
Time: 7 p.m.
Address: University of Bristol, University Walk,
Clifton, Bristol, 8.
(Sponsored by the I.P.P.S. and I.LE.R.E.)
PLYMOUTH
Date: May 2
Title: Microelectronics
Dr. S. S. Forte
Time: 7 p.m.
Address: Plymouth College of Technology, Ply-
mouth

(Sponsored by the I.LE.E. and LE.R.E.)
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Carport/
Garage
Bedroom

Floor-to-Celling
Storage
Unit

EXTRA! ;
g-Page Supplemen

ALL ABOUT R
BRICKS & MORTA

Other Outstanding Features:
SELF-BUILD 4-BEDROOM HOUSE
PUTTING IN A RING MAIN
DECORATING A STEAMY KITCHEN

RIDDING A ROOF OF PESTS

PRACTICAL

Decorating:Building

APRIL ISSUE OUT NOW 2/6

EXCEL

i

Through this 16S

3-way Training Method:

MASTER THE THEORETICAL SIDE

From basic principles to advanced applications,
you'll learn the theory of electronic engineering,
quickly and easily through ICS. That’s because
each course is set out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical
abilities in electronic engineering—alongside your
theoretical studies. It's the only sure way to
success. All training manuals are packed with
easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE

To many this aspect is a bitter problem. Even
more so because no electronic engineer is complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier
to learn.

Wide range of courses available include:
Radio/T.V. Engineering and Servicing, Closed Circuit T.V.,

Electronics,

Electronics Maintenance, Instrumentation and

Servomechanisms, Telemetry, Computers, etc.

NEW! Programmed Course on ' Electronic Fundamentals

EXPERT COACHING FOR:
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS SUPPLEMENTARY STUDIES

R.T.E.B. RADIO/T.V.

SERVICING CERTIFICATE

RADIO AMATEURS’ EXAMINATION
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY

And there are practical *'learn as you build”’ radio
courses as well.

Member of the Assoc:at:on of British Correspondence Colleges

ForR FREE HANDBOOK POST THIS COUPON TODAY

INTERNATIO VAL CORRESPONDEN(E S(HOOlS

5 ]
D :
. :
. )
: ;

:
: 1.C.S., Dept. 151, INTERTEXT HOUSE, :
: PARKGATE ROAD, LONDON, S.W.11 s
; H
}ONAME :
L} .
» .
' : .
T ADDRESS | sbiiarmcecsit e i e s
: :
: :
: :
] ;
i OCCUPATION... AGE...... 5167
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Field Effect

PART ONE

as early as 1935, O. W. Heill took out a patent on
what would be now called a field effect transistor.
The semiconducting materials available in those days
were very limited and Heill’s device was never com-
mercially developed. In post-war years the principles
of f.e.t.s were developed further, but it was not until
comparatively recently that the advances in the various
semiconductor technologies culminated in the produc-
tion of practical and viable field effect devices.

Fu-:u) effect transistors {f.e.t.) are not new devices;

MAIN FEATURES

Commercially available types may be used together
with conventional transistors and for certain applica-
tions they possess definite advantages over conven-
tional types. The most marked difference between
fe.t.s and conventional transistors is their much
greater input impedance, resembling thermionic valves
in this respect.

On first acquaintance with a device it is necessary to
become familiar with the terms used to describe
various features of it. The operating principles and
electrical characteristics of f.e.t.s differ from conven-
tional transistors but a correlation may be found
between the familiar terminals of a valve, a conven-
tional transistor, and an f.e.t. The f.e.t. has three
terminals: source, gate and drain, corresponding to the
emitter, base and collector of a conventional transistor,
and to the cathode, grid arid anode of a triode valve.

Fig. 1 shows the conventional circuit symbol for
fiet.s. There are two different types commercially
available: the junction gate f.e.t. (reverse-biased diode

By G. B. Clayton, B.Sc., A.Inst.P

fe.t.) and the insulated gate f.e.t. (metal-oxide semi-

conductor transistor, m.o.s.t.). As pnp and npn
transistors are available, so are p and n channel f.e.t.s.

The gate terminal of an f.e.t. takes extremely small
currents (about 10-1° A for a junction gate f.e.t. and
10-*A for an insulated gate f.e.t.). Its potential
controls the current between source and drain. There
is a close similarity here to the action of the control
grid in a thermionic valve, and a marked difference from
the action of the base in a conventional transistor, for
in this device it is the base current which is normally
thought of as controlling the collector current.

The characteristic curves of junction gate f.e.t.s and
insulated gate f.c.t.s are similar and resemble the anode
characteristics of a pentode valve. Typical character-
istics are illustrated in Fig. 2 with those of a pentode
valve shown for comparison purposes. Beyond the
“knees” of the characteristics, any increase of voltage
produces little change in current in both the f.e.t. and
the pentode. This region of the f.c.t. characteristic is
referred to as the “‘pinched-off” region, the significance
of this term will be discussed later. Below the *‘knees”’
the pentode curves tend to run into one another but
those of the f.e.t. are quite distinct.

The non-pinched-off characteristics (those for small
values of drain voltage) are illustrated in Fig. 3. They
are almost linear and in this region the f.e.t. acts as a
resistor whose magnitude is determined by the gate
voltage. There are interesting applications of f.e.t.s
as voltage dependent resistors, such applications are
of course not possible with conventional transistors.
Some of these applications will be discussed later.

COLLECTOR

EMITTER
(a) PNP transistor
gate f.e.t.

COLLECTOR

EMITTER

(d) NPN transistor
gate f.e.t.

BASE GA_TE_@:

(b) P-channel

BASE GAL®:

(e) N-channel

Fig. 1. Circuit symbols of transistors and f.e.t’s

DRAIN DRAIN

%@:

SOURCE SOURCE

junction (c) P-channel insulated
gate f.e.t.

DRAIN DRAIN

%
SOURCE

(f) N-channel insulated
gate f.e.t.

SOURCE
junction
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For your Car and Casual Wear

Superbly Tailored
but at Ready-to-
Wear Prices

QUALITY means every-
thing in men’'s wear,
and the new season's
CarCoat,Tweed Sports
Jacket and Lovat
Tailored Trousers
shown here will always
look *‘right”, Iast for
years and years.
Select what you want
for the months ahead
and you can be sure
of tailoring and cloth
of high standard.

STYLISH TERYLENE
WOOL-WORSTED

ALL-WOOL SCOTTISH TROUSERS

THE “COASTA” AR COAT

100% Coated Bri-Nylon cloth.
Super lightweight and quilted.
Knitted Collar. With the new
front-buttoned Yoke. Spacious
pockets and in-breast pocket.
Multi-cotoured quatity lining.
In the new smoky black. Match-
ing buttons. A high grade
leisure jacket for car and every
outdoor occasion.

PRICE £8 19s. 6d.

TWEED SPORTS JACKET

Choose from two in tweed
woven by Ballantyne of Peebles,
Scotland. “MIDLOTHIAN” [n
ttaditionallovat green overcheck
or "GRAMPIAN"in brown lovat
overcheck. Fashionable centre
vent at back. 3-button single
breasted, Cross pockets and
breast pocket. Inside pocket.
A jacket of good taste.

PRICE £7 19s. 6d.

In “YORK'" lovat green or
“CHESTER" brown lovat. Will
tone with Car coat or Sports
Jacket, but available separately
it desired. 55% Terylene, 457
Wool Worsted. Will not shrink
or wrinkle. Self supporting and
adjustable waistband. Turn-ups.
Semi-cross side pockets and
hip pocket. Button-fly. Long
life guaranteed.

PRICE £5 12s. 6d.

NO POSTAGE
HOW TO ORDE 1o PAY ORDER BY POST NOW
To Mr.Jn. Best, W.8.R. Ltd. (E.1) 15-17 Long Acre, LONDON, W.C.99 I
Choose garment or garments you wish to have i— I Please 4end me Quality Men's Wear in sizes and colours as indicated :— |
"COASTA"™ CAR COAT SMALL MEDIUM LARGE “COASTA" CAR COAT SMALL O MEDIUM O LARGE O
(up to 36" chest) (38"’-40:) (42°-44") I £6 19s. 6d. (Tick clearly the one required) :
SHELAE DA S e A, JT | sportssncker CHEST SIZE s i
7 195, 6d. . LOVAT Ticl WN
(lovat green overcheck) P15 e COLOUR:  CReEN| | One || LOVAT |
{brown lovat overcheck) I TROUSERS WAIST SIZE_____  INSIDE LEG SIZE______
TROUSERS WAIST SIZE: 307 327 34” 36" 387 40" 42° 44" £5 12s. 6d. cotour: LOVAT Tick BLROOWTN |
pmosiess T HBAER . | e s el SN A
“CHESTER" (brown lovat) Y Money Order, Cheque VALUE: £ s. d. No:.. _
, 4
Write or tick on coupon where required. w I
Add your name and full address (in block letters), and send with remittance ' L- NAME - S— = = I
to: Mr. John Best, W.S.R. Ltd. (E.I), 15-17 Long Acre, LONDON, W.C.99. ' i
Cheques, postal orders and money orders should be made payable to W.S.R. V) ADDRESS. — —_— — l
Ltd. and crossed & Co.". If sending cheque write name and address on back. l (¥}
You are guaranteed money refunded it not ly fied, Provided O — I
garment or garments returned in absolutely new and unworn condition within | =
7 days of despatch to you. This offer does not apply in Eire or Overseas. 7 = (1) |

GUARANTEED QUALITY MEN'S WEAR BY W.S.R. LTD.
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DE LUXE PLAYERS

4-Speed Players 2-tone
Cabinets 17 x15x 8)in. High
flux loudspeaker and High
Quality Amplifiers ready
buoilf. Quality ontput. Volume
and Bass controls.
Special instructions
enable assembly in
30 minutes, only 5
wires to join.

12 months®
guarantee.

TO BUILD

YOURSELF
Post 2/6 per item.
PORTABLE CABINET
As llustrated. To fit
standard player
or autochanger,

SUPERIOR AMPLIFIER.
Ready made and tested.
Guaranteed better sonnd!
Fully isolated AC Mains

RCS AMPLIFIER 3 Transformer 4 watt
WATT. Ready made and output. ECL86 triode
tested with UCLB2 triode pentode vaive. Volume
pentode valve 59/6 and tone controls with
and loudspeaker. knobs. Quality 89 /6
Loudspeaker. !

SINGLE PLAY UNITS 5 !
BSR GU? AUTOCHANGE UNITS

Garrard SRP12  £4.19.8 BSR Superslim  £5.19.8
Garrard SP25 £10.19.8 Garrard 1000 £5.19.8
Philips AG1018  £12. 9.8 Garrard 2000 £6.19.8
Garrard A70 £19.18.6 Garrard 3000 £8. 9.6

Garrard LAB80 £24.19.6 Garrard AT60 with
Garrard 401 £20.19.6 diecast turotable £10.19.8

GARRARD TEAKWOOD BASE WB.1 Ready 72/6
cot for mounting 1000, 2000, 3000. 5P25, ATE0.

INTEGRATED STEREO AMPLIFIER 4 watt per channel.
A did example of functional design and value. Grey/
Silver Crackle cabinet size 10 X 8} X 3 in. 200-250v.
A'C. Separate Gram and Tuner inmputs,
Sel!conts.medpre-nmp and controls. Post 2/8 £10. 10.0

Q MAX CHASSIS CUTTER
mplete: a die, 8 punch, an Allen screw and key

Yo, 1318 ste. 15/ 1din. 18/- 1ifu. 20/8 £in, 37/

iin. 14/9 lin. 18/- 1}in. 18/8 1iin. 22/ 24in. 44/3

din. 15/6 1hin. 18/ o, 20/~ 2in. 34/3 lin. sq. 31/8

BARGAIN XTAL PICK-UP ARM Complete with
ACOS LP-78 Turnover Head and Stylii 20/-; Stereo 30/..

SPEAKER FRET Tygan various colours. 52in. wide, from

10/- 1t.; 26in. wide from 5/- tf. SAMPLES S.A.E.

EXPANDED METAL Gold or Silver 12 > 12 in. §/-.

NEW GARRARD GRAM MOTORS 100- 130v “A.C. 16/

pair for 200/250v. (in series), or 10/~ each Post 2/6.

FULL WAVE BRIDGE SELENIUM RECTIFIERS:

2, 8 or 12 v. outputs, 1} amp.. 8/8; 22, 11/3; 4 a.. 17/6.
CHARGER TRANSFORMERS. P.& P.2/6. Inpnt 200/250 v.
for charging at 2. 6 or 12 v., 14 amps., 17/8; 2 amps., 21/-;

4 amps., 25/-. Circult free. Ammeter 0 to 5 amp, 10/6.
MOVING COIL MULTIMETER TK 25. 47/6
0-1,000v. A.C./D.C.,, ohms 0 to 100k. etc..

MOVING COIL  MULTIMETER EP10K. 79/6
0-1,000v. A.C./D.C., ohms 0 eg. etc.,

MOVING COIL MULTIMETER EP20; .
0-2,500v. D.C. 20,000 obms per volt. 0-1,000v. A.C. 99 /6
Obma 0 to 6 meg. 50 Microamps full scale.

NEW MULLARD TRANSISTORS
0C71 @/-;: OC72 7/6; OC8LD 6/-; OC81 6/-; AF115 8/-;
AF114 8/8; 0C44 8/-; 0C45 8/-; OCL?1 B/-; OC170 8/8;
AF117 7/-..0C26 12/6; AD140 15/-; 0C35 15/- Holders 1/3.

ARDENTE TRANSISTOR TRANSFORMERS

D3035.7.3CT : 1 Push Pull to 3 ohms for 0C72, OC81.. 1l1.-
D3034,1.75 : 1 CT. Push Pull Driver for 0C72, OC81 .. 11/-
11/~

D3058, 11.5: 1 Output to 3 ochms tor OC72, OC8L... ...
TRANSISTOR MAINS ELIMINATORS. FAMOUS “POWER
MITE”, 9 VOLT. SAME SIZE AS PP9 BATTERY. 45 fa
FULLY SMOOTHED. 150mA. FULL WAVE CIRCUIT. /

WEYRAD PSSO —
RA2W 6 in. Femite Aerial
with car aerial coil...... 12/6
Osc. P50/1AC.. .. 5/4
LE.P50/2CC 470 Kkc's ... 5/7
3rd 1.F. P50/3CCP 8/~

Volume Controls

Transistor Coils
Spare Cores 8d
Driver Trans. LFDT4.
Printed Circuit, PCAL,
J.B. Tuning Gang
Weyrad Bookiet .

80 oo Goax 6d ¥,

Long spindles. Midget Size | Semi-air  spaced  Cable
6K, ohms to 2 Meg. LOG or | 40 vd. 17/8, 60 yd. 25/-.
LN, L/S 3. DP. 5. | FRINGELOWLOSS | /6
STEREO L/S10/6,D.P.14/8. | Ideal 625 lines vd.
COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK-
ETS 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/6.
BALAKCED TWIN FEEDERS 1/- yd. 80 or 300 ohms.
TELESCOPIC CHROME AERIALS.  6in. extends to 23in,
8/8 each, CAR AE_RIAL PLUGS 1/8. Sockets 1/3.

TV REMOTE CONTROL

For PHILIPS 18TG111A,
121A, 1254, 142A,
23TG!11A 1134, 1214,
181A, STELLA STI1033A
394, 43A, 53A, ((
COSSOR CTI1910A, Z21A,
CT2310A, 21A, 31A
OPEILKPS Price 3 gns.
ur Po:t
Price '2’6
Brand Ne Includes
MULLARD OABl 2 pots, 3

11#. = 7-way  cable,
switehes, 5 resistors

RETURN OF POST DESPATCH Post and Packing 1/6 unless otherwise stated. C.0.D. 5/- extra. Full List -

RADIO COMPONENT SPECIALISTS

STELLA RECORD PLAYER AMPLIFIER?
4 watt. 2 stage. 3 to 7 ohm, Neg. feed back. UCL82. UY8S5.
200-250v. A.C. tapped input. Chassis size 8 x 2} £ 4in. high.
Gold/Walnut knobs, Volume and Tone controls on separate
Polished Wood Pane! 8 x 2in. Brand new with 78/6
makers’ guarantee, BARGAIN PRICE P. & P. 2/6.

NEW TUBULAR ELECTROLYTICS' CAN TYPES
2/350 v. .. 2/3,100/257v. 2/- 8/600v. ....
4/350v. .. 2/3|250/25v. .. 2/6 16/600v..... 12/6
8/450v. .. 2/3|500/35v. .. 8/~ 16+16/600v. * 7/6
16/450 v. .. 3/- ! B+8/450 v. 3/6 32+ 32/450v. 6/-
32/450 v. .. 3/9 | 8+16/450 v. 3/9 | 50+50/350 v. /-
25/25v. .. 1/9 | 16+-16/450 v. 4/3 | 60+100/350 v, 11/8
50/50 v. . 2/- | 32+ 32/850 v. 4/6 | 100+ 200/275 v.12/6

PAPER TUBULARS
350v.-0.1 8d., 0.5 2/8; 1 mid. 3/-; 2mid. 150v. 3/-.
500v.-0.001 t0 0.05 9d; 0.1 1/~; 0.25 1/8; 0.5 3/-.
1.000v.-0.001, 0.0022, 0.0047, 0.01,0.02. 1/6; 0.047,0.1 2/6.
E.H.T. CONDENSERS. 0.00lmfd., 7kV., 6/6; 20kV., 10/6.

SUB-MIN. ELECTROLYTICS. 1, 2, 4.8, 8.18, 25, 30, 50,100,

250 mfd. 15v. 2/8; 500, 1000 mid. 15v. 3/6; 2000 mid. 25w. 7/-.
CERAMIC. 500 v. 1 pF. to 0.01 m!d., 8d. Discs }/-.

SILVER MICA. Close tolerance (plus or minus ¢ pF.), 5 to
47 pF., 1/-; ditto 19/, 50 to 800 pF., 1/-; 1,000 to 5,000 pF.,2/-,
TWIN GANG. *0-0" 208.pF.+ 176 pF.. 10/6; 3685 pF., minia-
ture 10/-; 500 pF. standard with trimmers, 8/-; 500pF,
midget less trimmers, 7/8; 500 pF. slow motion, standard 8/-;
small 3-gang 500 pF. 18/8. Single **0” 365 pF, 7/6. Twin 10/-.,

HORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF.,

100 pF., 160 pF., 5/6each. Cao be ‘Gnnged. Couvlm 84, each,
TUNING. Solid dielectric. 100pF., 300 pF., 500 pF., 3/8 each.
TRIMMERS, Compression ceramic 30, 50, 70 pF., 8d.;
100 pF.. 150 pF., 1/3; 250 pF.. 1/6; 600 pF., 750 pF., 1/8.

250v. RECTIFIERS. Selenium | wave 100mA 5/-; BY100 10/-.
CONTACT COOLED ; wave 60mA 7/6: 85mA 9/6.
Foll wave 75mA 10/- ; 150mA. 19/6 ; T. V. rects. 10/-.

SPECIAL OFFER! NEW B.A.S.F. TAPE
7 in. L.P. 1,800 ft. (Cat. LGS3S) 45/
7 in. D.P. 2,400 ft. (Cat. LGS26) 70/

Spare Spools 2/8. Tape Splicer 5/-. Leader Tape 4/6,
Tape Beads: Collaro 2 track 28/8 pair. B.S.R. 4 track 98,6
“Post

MAINS TRANSFORMERS .7,

250-0-250 80 mA. 8.3v.3.52,63v.1a, 0t 5v 2a. 25/
350-0-350 88 mA. 6.3 v. 3.5 v.la,0r5v.2a. 20/8
MT, 510/300-0-300 v..120 3 v. 44, 29/6
MINIATURE 200 v, 20 mA,, 6.3 v, 1 .
MIDGET 220 v. 45 mA., 8.3 v. 2
SMALL 250-0-250 50 mA. 6.3 v.2a. .. ..........
HEATER TRANS. 8.3 v, 1} ; 8.3 v, 4n

Ditto tapped sec. 1.4 v., 2, 3 4, 5, 8 3 v, 1} a 10/8
GENERAL PURPOSE LOW VOLTAGE. Outnuts 3 4,5,
6,8,9,10,12,15,18, 24 and 30 v, at 2 a 25/
1 amp., 5, 10, 15, 20, 25, 30, 35. 40, 55, 80, 29/8 ; 2a.,47/8
AUTO TRANSFORMERS 0-115-230 v. Inputlompnt
150w. 25/-; 500w. 92/8; 1000w. 175/,

CRYSTAL MIKE INSERTS
1} X Rin. 6/8; BM3 1 X #in.7/6; ACOS8 1% X iin.8/8
TANNOY CARBON MIKE with Switch .. 5/8
MOVING COIL HEADPHONES 100 ohms (ey. Govt, ) 12/8
H.R. HEADPHONES 2000 ohms...12/8, 4000 ohms ...15/-
H.R. HEADPHONES 2000 ohms Super Quality ...... 25/~

CHASSIS

Post 5/-
Three Wavebands:
Long., Med., Short. Gram,
12-month gusnntee
5 watts 3 ohm. Chassis 13}in. X 7in. X 5in. dial size
13iu X 4in. Two pilnt Lsmps. Four Knobs. £ I 0
Aligned calibrated. Chassis isolated from mains o

DE LUXE STEREQO GRAM CHASSIS V.H.F., MW, SW
19-50m, SW 60-180m. Magic eye, push buﬂpns.£ l 9 |9
8 valve plus rect. Size 15" x 7" x 8” high al

HIGH GAIN TV, PRE-AMPLIFIER BAND I B.B.C.
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve.
Kit price 32/6 or 55/- with power pack. Details 6d.

BAND ITI I.T.A.— same prices. Tunable channels 7 to 13.
Band I or III. Cofls and circuit only, 8/8. Chassis 4/8,
B.B.C. 2 SUPER BOOSTER transistor model. Ready built 75/-.

38 88

Five Valves: ECHSL, EF!
EBC81, EL84, EZSO
AC. 200 260 v. Ferrite Aerial

BLANK ALUMINIUM CHASSIS. 18 sw.g.- 2iin. sides.
7x4in., 5/6: 9x 7in.. 6/6; 11x3in, 6/6; 11x7in. 7/6;
13 x 8in. 9/8: 14 x 11lin. 12/6; 15 x14in., 15/~

ALUMINIUM PANELS 18 s.w.z. 12x12in. 58; 14 % 8in.
4/6: 12x8in. 3/6; 10 x 7in. 2/9; 8 x Bin. 2/-; 6 x 4in. 1/8.

ALL PURPOSE TRANSISTOR PRE-AMPLIFIER
Gain 14: 1. 250v, or 8v, input. Ready bullt with Mu Meta]
input transtormer for Mikes, Pick-Ups. Tuners.
Instructions and circuit supplied. Post 2/6.

THE INSTANT

BULK TAPE

ERASER AND
RECORDING HEAD
DEMAGNETISER

200/250 v, A.C.
Leaflet S.AE.

T il
i Post
\2/6

35/-

BAKER 12in. STANDARD

The ideal High Fidelity Loudspeaker.
Now with built in high efficiency tweeter cone.

Voice Coil impedance 15 ohms. o
Max. Power ........ 20 watts
Bass Res . 40/50 cps.

Fi © 14,000 gauss.
Voice Coil dismeter ...... 1} in

Voice Coil material .. Copper .
Response .... 40-14.500 ops. 0\
Magnet material . ., . Alcomax )
Overall dia. . . .. 12 in.

Overalldepth .......... 6in.

price £8 POST

FREE

CATALOGUE S.A.E.

GROUP MODELS FOR VOCALS

BASS, LEAD and RHYTHM GUITARS
30-10,000 eps. Voice Coils 15 ohms. Heavy duty

‘Group 25’ ‘Group 35’ ‘Group 50°
| 3o 5gns. ir 8igns. i 18gns.

35w,
LOUDSPEAKERS P.M. 3 OHMS. 2iin, 3in., 4in., 5in.,
in. X 4in., 18/6 each; 8in. 22/8; 6lin. 18/8; 10m 30/.;
12in. 30/-; (15 ohms 35/-); 10 X 6in. 30/-; 8 X Bin, 21/-;
E.M.I. Double Cone 13! X 8in., 3 or 150hm models, 45/-.
W.B.10in. HF1012, £5. 10 0,; ain HF812, £4.10.0. Crossover
35/-. Horn Tweeters 3-16 Kc/s. 10w 29/8; 20w 20 Kc/s. 99/8.
JACK SOCKETS Std. opeo-circuit 2/6, close-circult 4/6.
Cbrome Lead Socket 7/8. DIN 3-pin 1/3; Lead 3/8.
Phono Plugs 1/-. Socket 1/-. Banana Plngs 1/-. Sockets 1/-.
JACK PLUGS STANDARD, Chrome 3/-. DIN 3-pin 3/8.
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 3/8 each.
1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 3/6 each.
Wavechange * MAKITS * 1p. 12-way, 2 p. 6-way, 3p, 4-way
4p.8-way, 6 p. 2-way. Prices inelnde click spindles, adjustable
stons. spaces, etc., 1 wafer, 10/6; 2 water,15/-;3 waler, 19/6,
TOGGLE SWITCHES., sp. 2/-,sv dat. 3/6; dp. 3/8; dp. dt. 4/-.
DE LUXE TAPE SPLICER Cuts. trima, joing '4/6
for editing aod repairs.  With 3 blades,
4 CHANNEL TRANSISTOR MICROPHONE MIXER. Add

musical higblights and sound effects to recordings. Wil
mix Microphone, records, tape and tuner with 59/6
separate controls into single output.

PRIMO A.18 TRANSCRIPTION TONE ARM. Complete
with tracking template and fwo plug-in shells 5 ns
suitable for mounting aoy cartridges. g -

Moving Coil Stereo Diamond Cartridge 20-18,000 cps. 5 gus.
FM TUNER 88-108 Mc/s Six Transistor. Superhet. Ready

built. Prioted Circuit. Calibrated slide dial £8 I
tuning. Size 6” % 4* x 2!°, .

3 WATT QUALITY AMPLIFIER. 4 Transistor 75/_
| Push-Pnll Ready built, with volume control

NEW MANUFACTURERS SURPLUS UHF BBC 2 AER!ALS
BBC 2 Double Gold Ring Set Top Mode! .... 22/8

BBC 2 Five Element Loit Model 32/6; Outdoor 4278

% RADIO BOOKS + (Postage 9d.)

Bizh Fidelity Speaker Encloaures and Plnnl ............... 5/«

Superhet C cial R i 8
Mullsrd Audio Amplifier Manual ........................... 8/8
Radio Valve Guide, Books 1, 2, 3, ors each 5/-
Practical Radio Inside Out....... - . 418
Transistor Audio Amplifier Manual 5 ?’/IB

Shortwave Transistor Receivers.....

Transistor Communication Sets . 8/-
International Radio Stations List . 2/6
Modern Transistor Circuits for Beginners 78

Sub-Miniature Transistor Receivers ..
Wireless World Radio Valve Data
At a glance valve equivalents

RESISTORS. Preferred values, 10 ohms to 10 meg,
twodw,lw,209%4d;1} w.8d.; 28w 1/-: § w. 10%
HIGH STABILITY 3 w. 1% 2/- Preferred vnluel
10 ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg., 9d.

5 watt 0.51%0 8.2 ohm 3 w. /8
10 watt WIRE-WOUND RESISTOBS 1/9
15 watt 10 ohms to 6,800 ohms 2/
10K, ISK 20K, 25K, 68K, 10W. 3/-
MAINS DROPPERS. Mldzet With sliders.

033, 1K, 4, 1.2 K, 015 a., 1.5 K., 8/- each,
LINE CORD 100 ohms 1t twm plus resistance. 1/ f¢.
WIRE-WOUND 3-WATT | WIRE-WOUND 4-WATT

POTS. T.V. Type. Values
10 ohms to 30 K. 3/3,
Carbon 30 K. to 2 meg., 3/-.
VALVE HOLDERS. Int. Oct.8d. Mazxda Oct. 6d.; B7G,

BSA, BSG, BO9A. Moulded 9d. Ceramic 1/-. B7G, BSA
Cans 1/-, Valve base plugs B7G, B9A, Int, Oct., 2/3.

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short or failing emission, 25% and 50%
optional boost, 200/250v. AC input. l 5/6
State tube voltage required, £ or 6 or 13 v. Post 2/6.

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER

STANDARD SIZE POTS.
LONG SPINDLE VALUES
50 OHMS to 100 .. 7/6.

In tough cream plastic cabinet

with 20ft, lead and adaptors. For

any transistor radio, intercom, \ |
maing radio, tape recorder, etc.

3 to 15 ohm matching Polt

30
CALLERS WELCOME

Size: 7" x 53" x 3°

337 WHITEHORSE ROAD, WEST CROYDON

Written guarantee with every purchase, (Export: Send remittance and extra postage, no €.0.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst, Tel.: THO 1665
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Fig. 2a. Drain characteristics of p-channel
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Fig. 2b. Anode characteristics of pentode valve
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In n-type semiconductors the mobile charges are
predominantly negatively charged electrons. These
electrons are given (‘“‘donated’”) to the solid by
suitable impurity atoms (dondr impurities) which are
introduced into the material. The impurity atoms are
fixed in the crystal structure of the solid and when they
have lost one of their electrons they have an excess
positive charge.

In a p-type semiconductor the mobile charges are
predominantly mobile positive holes. The presence of
these positive holes is primarily due to impurities that
are present in the solid. The impurity atoms are of a
different type to the-donor impurities in an n-type
semiconductor and are called “‘acceptor” impurities.
These acceptor atoms capture electrons from neigh-
bouring valency bonds between atoms of the solid and
thus create vacancies in these bonds. It is these
vacancies that have an excess positive charge associated
with them that are mobile and constitute the positive
holes. The acceptor atoms are fixed in the crystal
structure and when they have captured an electron
they then have an excess negative charge.

BEHAVIOUR OF PN-JUNCTIONS

The conditions that exist at a junction between a
p- and n-type semiconductor may be conveniently
visualised by imagining the two materials initially
separated being brought into contact (Fig. 4). The
random thermal motion of electrons and holes will
result in a diffusion of electrons from the n- to the
p-type material and of holes from the p- to the s-type
material.

n TYPE p TYPE

e .o 0 0 0 0|llo o 00 08

o o o o o a|llo e b o

— MOBILE ELECTRONS © FIXEO NEGATIVELY CHARGED
IMPURITY ATOM

+ MOBILE POSITIVE HOLES @ FIXED POSITIVELY CHARGED

IMPURITY ATOM
Fig. 4a. N- and p-type semiconductors before contact
I — DEPLETION REGION
e8! =i n TYPE p TYPE
Vs DRAIN SOURCE VOLTAGE I
Fig. 3. Drain characteristics for low values . @ o 9 & : N -0-e -0-e = @ @
of Vas I e+
@ @ &_ @_ @|@@@@@@@

CONDUCTION IN SOLIDS

Before considering the theory of operation of an
f.e.t. it is useful to review very briefly the nature of the
conduction process in semiconductors and the con-
ditions that exist at the junction between a p and n
type semiconductor.

In order that a solid should be a conductor of elec-
tricity it is necessary for it to contain mobile charges;
an electrical field applied to the solid will then be able
to superimpose a drift motion on top of the random
thermal motion of these mobile charges. Such a drift
of charges through a solid constitutes the electric
current in the solid. An insulator contains no mobile
charges, all charges in it are “bound’ and cannot move
under the action of an applied electrical field.

=il
|
|
|

DISTANCE —

RESULTANT
CHARGE DENSITY
IL
U

=

_ ELECTRICAL FIELD
s PREVENTING DIFFUSION
== / OF ELECTRONS AND HOLES
o |
()=
S |

a

DISTANCE —> |

Fig. 4b. N- and p-type semiconductors after contact

equilibrium conditions
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In the immediate vicinity of the junction recombina-
tion of electrons and holes will “‘uncover” (leave un-
neutralised) the charges on the impurity atoms that are
fixed in the material. A double layer of unneutralised
charge will thus exist at the junction in a region con-
taining very few mobile charges.

The double layer of charge will produce an electrical
field in this region which will sweep electrons and
holes out of the region and tend to prevent diffusion of
electrons and holes across the junction. This region
at the junction is called a depletion region because it
contains very few current carriers.

DEPLETION REGION

n TYPE

carriers (positive holes in the case of a p-channel
device), pass through the bar from source to drain.
At the middle part of the bar, regions of opposite
conductivity type to the bar are formed and a contact
is made to them called the gate.

In use the pn-junctions thus formed are reverse
biased by a voltage applied to the gate. The thickness
of the depletion regions associated with the pr-junctions
is varied by varying the gate voltage. The depletion
regions extend into the channel and restrict the effective
cross section through which the channel current can
pass, the gate voltage thus controls the drain current.

T T & FTio ® 0 O]

M I
® 6 0 ©/6 ® 0 000 09 p9
+e +e +e +e
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Vyq DRAIN SOURCE VOLTAGE

Fig. 5. P- and n-junction with reverse bias

GATE

- -—
e

Fig. 6. P-channel junction gate f.e.t.

The rectifying action of a junction depends on the
presence of a depletion region. A reverse bias applied
to the junction (p-type made negative with respect to
n-type) pulls electrons and holes away from the junction
and increases the thickness of the depletion region
(Fig. 5). The extremely small currents that pass
through such reversed biased junctions are carried by
electron-hole pairs created by thermal vibrations of the
atoms of the material, they depend markedly on the
temperature.

JUNCTION GATE F.E.T.
Reversed-biased diode f.e.t.

In its simplest form a junction gate f.e.t. consists of
a semiconductor bar as shown in Fig. 6 with ohmic
contacts at both ends. One of the contacts is called
the source, the other is called the drain. The current
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Fig. 7.  Drain characteristic of depletion type n-channel
m.q.s.t.
SOURCE GATE ORAIN-
SILICON
METALLC oK
1(. (INSULATOR)
| A 4 ZFZZ LA W‘Jmm A AT M. | 7.8
nt+ n+
p TYPE SUBSTRATE
]SUBSTRATE CONNECTION
Fig. 8. |Insulated gate f.e.t. structure of n-channel

enhancement device

The control voltage applied between gate and source is
effectively applied to a reverse biased diode and this
accounts for the extremely small value of the gate
current.

The depletion regions are thickest nearest to the
drain because it is here that the greatest reverse bias
exists across the junctions. If the gate voltage is held
constant and the voltage between source and drain
increased, the two depletion regions eventually meet,
restricting the drain current to a near constant value.
This is called the pinch-off condition.

Junction gate f.e.t.s are called ‘‘depletion mode”
devices because a voltage must be applied to the gate
terminal in order to turn them off. Insulated gate
f.e.t.s are available as either ‘“depletion mode” or
“enhancement mode’” devices. An enhancement mode
device needs a voltage applied to its gate terminal
before any drain current can pass (see Fig. 7).
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PRACT|CAL'
VISUAL
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by doing

a new 4-way method of mastering

ELECTRDNICS

OWN and
HANDLE a
complete range of present-

day ELECTRONIC PARTS
and COMPONENTS

1
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@ AMPLIFIERS
@ OSCILLATORS
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@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

oVER 40 EXPERIMENTS ON BASIC ELECTRONIC
INCLUDING . ..

@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a2 minimum of theory—no previous knowledge ‘required.
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

It will also enable anyone to understand how
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INPUT 230/240v. A.C. 50/60— s LIGHT SENSITIVE SWITCH
OUTPUT VARIABLE °'1‘?"-| Kitof parts. including ORPI2 Cad-

BRAND NEW Carriage Paid. } mium Sulphide Photoceli, Relay,
Buy direct from the lmporter.ITransismr and Circuit, etc., 6-12

. keenest prices in the country.{ volt D.C. op. price 25/~ plus 2/6
> ~ All Types (and Spares) fromlp & P. ORP i2 mcludmg circuit,
PORTABLE TYPE | to 50 amp. from stock. 10/6 each, plus I/-P. & P,

£8. 10. 0. OPEN TYPE (Panel Mounting) | o ¢, MAINS MODEL Incorporates
o 3 amp, ‘,3 3. 0. 1amp, £4. 10 Mains Transformer, Rectifier and special
+ AWP 2 amps, £5. 12, 6. relay with 3,5 amp mains ¢/o contacts.
> lSHRO‘ljDIEoD EYPE 25 am Price in¢. circuit 47/6 plus 2/6 P.&P P
amp, Jei e camm
T o750, "4 amps, €8 7 6| UNISELECTOR SWITCHES

S amps, £9. 0. 0. 8 amps, 75 ohm coil 24v. D.C.

€13. 10. 0. 10 amps, £17. 0. 0 6 Bank 2S position, 5 non-bridging |

12 amps, £€19. 10, 0. 15 amps, Bridging Wiper

£22. 0. 0. 20 amps, £32. 10. 0. 5B 3ank 33 position, 4 non-bridging |
0. 0, 50 ridging Wiper

o i £8£56.s 0. 0 s 6Bank arrangedto give 3 bank, 50 posmons

x 8Bank arranged to give 4 bank, 50 positions

o fitt etal case
1.5 amp. portable fitted metal cas switches have been carefully

voltmeter, lamp., switch, etc. £8.10.0 | These

P.& C. 10/-. _ Similar to above 2.5 removed from equipment.
amp. £9.17.6. P. & C. 10/, All at 35/- each. P. & P. 2/6.
emm—— e - — — —— V— ——

100 WATT POWER RHEOSTATS (NEW) »
AVAILABLE IN THE FOLLOWING VALUES »n;"' A

| ohm, 10 a.; S ohm, 4.7 a.; 10 ohm, 3 a.;
25 ohm, 2 a.; 50 ohm, 1.4 a.; 100 ohm, | a.;
250 ohm, .7 a.; 500 ohm, .45 a.; 1,000 ohnv,
280 mA; 1,500 ohm, 230 mA; 2,500 ohm, .2 a. Dlameter
3tin. Shaft tength in., dia. dfin. Al at 27/6 eac
P. & P. If6. de iy
perfect intercom. No batteries|§
25 WATT POWER RHEOSTATS required. Will operate up to
10 ohm, 1.5 a:; 25 ohm, 1 a.; 50 ohm, .75a.; 100 ohm, .5a.;g { mile. Price 17/6 each plus
250 ohm, .3a; 500 ohm, .2 a; 1,000 ohm, .15 2; I,500 ohm,J P. & P. 3/- or 32/6 per pair.
12a.; 2,500 ohm, .1 2; all at 14/6. P, & P. 1/6. P.&P. 5/6.
i —— i — —— i — —— — R
“CABY"” MULTI-RANGE TEST UNIVERSAL DEMONSTRATION TRANSFORMER
Model B40. D.C. volt, -5 A complete composite apparatus, com-
v., 25 v, ac 10,000 ohm I Stenzyl Type prising a Transformer and electro-

BRAND NEW 4 Bank 25
Way Uniselector, 3 Bank +
g ‘p Homing 25 ohm coil. $12-24v. »

D C. operatlon £4. I16 ehls 2/6 P. l P.

I SOUND POWER OPERATED

EX-ADMIRALTY HEAD AND
BREAST SETS Two such sets

connected up will provide

per vole, ldeal for transis- magnet with removable coils and
tor circuit testing. A.C. pole pieces. Coil tapped for
and D.C. volt, 10 v,,50 v, 230v, 220v, 110v, |15v; 6, 12,
250 v, 500 v., 1,000 v, ac 36, 1i0v. A C. These coils are
4,0000hm per volt. Resis- also used for D.C. experi-

tance, 2 K ohm, 200 K & @ ments. Complete with all
g m accessories as shown. £17 -+

ohm, 2 meg., 20 meg. Repair service

available. Price includes Test Leads, 15/ carriage. Leaflet on
Battery, Instruction book, Packing
and Post (U.K.). £6.2.6, 3 additional
models available from 54/- to £14.14.0,
Leaflet gladly sent on on request.

request.
WIMSHURST ELECTROSTATIC GENERATORS
£I3/I1/6 carr, U.K. (B.R.S.) 10/-. Leaflet on request.
. | — m— p— — —
ULTRA VIOLET BULBS

Samp AC/DC VARIABLE VOLTAGE Easy to use source of U.V. for dozens of practical and
OUTPUT UNIT experimental uses. 12 volt 36 watt A.C./D.C. SBC 6/6.
Input 230v. AC | I 12 volt 60 watt A.C./D.C. SBC 8/6. P. & P. I/- on above.
Output 0-260v. AC‘ Transformer to suit the above. Input 200-240 v. A.C., 12 volt
Outpuc 0-240v, DC 36 wates, 21/-; P. & P. 2/6. Input 200-240 v. A.C. 12 volc 60
Fitted large Sca|o‘l-n watt. 27)-. P. & B. 3/6.
Ay el Set of 4 Colours FLUORESCENT PAINT. Red, yellow,
meter. Neon Indicator, Fully F”“d green and cerise. In § oz. tins. ldeal for use with the above

Strong attractive metal case 15" =7 s 2/6 P. & P
Welght 24lbs. Infinitely Vari- ﬂ:rav_noleta_ulbs ”’ bR /6 — e — ———

IPIE. smooth stepless Voltag_e Yaria- COMPACT HEAVY DUTY 6 volt DC RELAY

20’: Pozezr ilmranse= P el (EH) I6 9 volt DC operation 30 ohm coil 2 X 10 amp ¢/o contacts,

- e e e e s . Will handle up to 250 volt AC. Size 1§ high x 2}" X 14",
- - lPrlce 7/6 plus 1/6 P. & P. 3 for 20/- post pald

36 YOLT 30 AMP AC or DC

YARIABLE LT SUPPLY UNIT I DOUBLE WOUND VARIABLE

Low voltage supply. Fully iso- TRANSFORMERS Fully isolated low tenslon

lated. Fitted in robust metal case I secondary winding. Input 230 v. A.C. Output con-

with Yoltmeter, Ammeter, Panel tinuously variable 0-36 v. A.C.

Indicator and Chrome Handles. 0-36 Volt at 5 Amp. £8.10.0. P. & P. 8/6.

tnput and Output fully fused. 0-36 Volt at 20 Amp. £19.10.0. P. & C. 15/-.

Ideally suited for Lab. or Indus- These fully shrouded Transformers designed to our
trial use. £85 -- 40/. CP. Similar specifications are ideally suited for Educational and
in appearance to above. Industrial Laboratory use.

CONSTANT VOLTAGE TRANSFORMER |T,

Input 185-250 v. A.C. Output 230
v. A,C. Capacity 250 watt. Attrac-

— am—
3 TRANSFORMERS

A|| primaries 220-240 volts.
pe No. Sec. Taps Price Carr.
30, 32, 34,36 v. at 5 amps. ...... £3.5.0 7/6
30, 40, 50 v. at 5 amps. .... .. £5.5.0 9/~
. 10, 17, 18 v, at 10 amps. . £3.10.0 7/6
tive metal case. Fitted red signal 6, 12v. at 20 amps. ... £4.17.6 7/6
lamp. Rubber feet. Weight 17 17,18, 20 v. at 20 amps. .. £5.12.6 10/6

6,12,20v. at 20 amps. ............ £5.5.0 9/~

Ibs. Price £11.10.0. P. & P. I5/-.
24 v. at 10 amps. (J 15.0 716
- — e m— = —

SERVICE TRADING CO

All Mail Orders —Also Callers —Ample Parking Space
$7 BRIDGMAN ROAD, LONDON, W.4 Phone 995 |560

Personal callers only
9 LITTLE NEWPORT ST.

CLOSED S5ATURDAY LONDON, W.C.2.  Tel. GER 0576

SHOWROOM NOW OPEN
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NEW 1967 Edition

WORLD RADIO TV
HANDBOOK

32/- Postage |/-

TV FAULT FINDING, a Data Pub. 8/6.
Postage 6d.

SHORT {WAVE LISTENING, by J.
Vastenhoud. 12/6. Postage I/-.

HOW TO TEST ALMOST EVERY-
THING ELECTRONIC, by J. Darr. 23/-.
Postage 9d.

LOUDSPEAKERS & LOUDSPEAKER
CABINETS, by P. W, Van Der Wal. 15/-.
Postage |/-.

QUESTIONS & ANSWERS ELEC-
TRONICS, by C. Brown. 8/6. Postage 9d.

RADIO VALVE DATA Compiled ""WW"
8th ed. 9/6. Postage 9d.

QUESTIONS & ANSWERS RADIO &
TELEVISION, by H. W. Hellyer. 8/6.
Postage 9d.

UNDERSTANDING TELEVISION, by
J. R. Davies. 37/6. Postage 2/6.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON, wW.2
Phone : PADdington 4185
Closed Saturday | p.m.

NEW HI-GAIN EXPORT
VHF/FM AERIALS FOR
MONO/STEREO

\ \ \
\ \\ \ \
\
<

—— o

® Full band width spacing

® High forward gain

® High front to back ratio

® Fibreglass moulding

® Universal clamp for up to 24" masts
The perfect answer to Mono/5tereo FM
reception

® HGFM/3 3 element 60/-
® HGFM/4 4 element 75/~ (Hlustrated)

ALSO HIGH PERFORMANCE UHF
625 COLOUR AERIALS

Type € 500 3 element 25/-

Type C 570 7 element 32/6

Type C 510 10 element 40/

Type C 514 14 element 47/6

® Full range of masts and fittings on request

® State channels required when ordering

® CW.O.or C.O.D. p. & p. 4/6d.

“C” AERIALS LTD.
14-15 QUARRY STREET, GUILDFORD, SURREY
TEL.: GUILDFORD 67704

BATTERY ELIMINATORS
The ideal ms of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AHPLIFIER. ete. Types avulable 9v Tiv; 6v;
4|v (sm(le output) 39/6 each. P. & P, 2/9.

6v 4 6v;or 4iv + 4iv (two separate
outpu!x) 42/6 eacl\ P. A . 2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 1007, safety.
R.C.S. PRODUCTS (RADIO) LTD.
{Dept. P.E.), 1] Oliver Road, London, E.I7
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INSULATED GATE F.E.T.
Metal-oxide semiconductor transistor, m.o.s.t.

The input resistance of the insulated gate f.e.t. is
even higher than that of the junction gate f.e.t. because
its gate terminal is insulated from the semiconducting
material by a thin layer of insulating material. Two
very rich n regions (sometimes called n+ regions) are
diffused on a p-type silicon substrate as shown in
Fig. 8. These regions form the source and drain
contacts and are very close together.

The structure shown is that of an n-channel enhance-
ment device. Under conditions in which no voltage

w
23

Even though the substrate is doped with acceptor
type impurities, there are always some electrons present
in it that have been generated by thermal energy; these
are attracted to the surface by the positive gate to give
region (2). It is called an inversion layer. A voltage
applied between source and drain can now produce a
current carried by electrons through the inversion
layer.

As the drain voltage is increased the electrical field
attracting electrons to the surface of the substrate
becomes less near the drain and the conducting »
channel decreases in thickness here (Fig. 9d), eventually
becoming pinched off. The drain current then remains

S G+t [}

+ o+ + o+
+ + + +

+

DEPLETION REGIONS'

Fig. 9a. Equilibrium situation, no voltage applied

ISR SRR

& ¢ o

Fig. 9b. Gate made slightly positive

is applied to the gate, the source-channel-drain circuit
is equivalent to two pn junctions back to back. No
n channel in fact exists between source and drain and
no drain current can flow whatever the magnitude or
polarity of the applied drain-source voltage. (This is
true up to the point at which one of the junctions
breaks down.)

A simplified theory of the operation of the device is
illustrated in Fig. 9 (not to scale). Fig. 9a shows the
equilibrium situation with no voltages applied. If a
small positive voltage is applied to the gate the action
of the electrical field produces a depletion region (1)
just below the surface of the substrate (Fig. 9b). In
Fig. 9c an increase in gate voltage extends region (1)
deeper into the bulk of the semiconductor and produces
region (2). In this region the electron density actually
becomes greater than the hole density; it behaves as if
it were n-type material.

+ + + 4+

Fig. 9c. Gate made ‘more- positive, inversion layer (2)
formed

-5 G++ D+

|

+ + o+ o+

Fig. 9d. Volitage applied between source and drain

almost constant as the drain voltage is increased

Some insulated gate f.e.t.s are made with a layer of
n-type material formed at the surface of the substrate
under the gate and connecting source and drain.
Conduction is then possible between source and drain
through this layer even though no gate voltage is
applied. A negative gate voltage has to be applied to
deplete this region of electrons in order to cut off the
drain current.

Devices such as this are working in the depletion
mode, although they can also be made to work in the
enhancement mode by the application of a positive
gate voltage. ;

The treatment that has been given has referred to an
n-channel insulated gate f.e.t.; p-channel devices are
also available. The explanation of the theory of
action of these devices is similar to that for n-channel
devices with the polarity of all voltages reversed. Y
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MARKEI
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

RESISTORS AND

CAPACITORS

New resistors and capacitors are
always being introduced each month,
as more stringent specifications and
processes are being implemented. A
new range of miniature low value
wirewound resistors, types TW and
TP. especially developed to meet the
requirements of modern transistor
equipment, is the latest product from
the Resistor Division of the Plessey
Components Group.

Finished in green silicon cement,
type TW and TP resistors have an
overall resistance range from 0-22
ohms to 6-8 kilohms at 1 watt rating.
Available with both wire and printed
circuit terminations these resistors
are scaled down versions of this
Company’s proven glassfibre cored
resistors.

The Davall Type 72 miniature
moulded track potentiometer is
claimed to offer a substantially
longer life than conventional sprayed
track potentiometers now in use.

The type 72 has the insulating base,
solid carbon track and terminals
moulded into a single solid integrated
unit. The potentiometer has a power
rating of 0-5W (linear) and 0-25W
(non-linear) at 55 degrees centigrade
and a resistance range of between
50 ohms and 2 megohms. The
:inaximum working voltage is 500V

<€,

Just one of the many new capacitor
ranges is the Erie 801 Series of Disc
Ceramicons which measure -0:36in
maximum diameter. The 500V work-
ing standard version is available in
24 individual ceramic bodies to suit
all - applications, has an overall
capacitance range of 6pF to 7,000pF
and is obtainable in either the con-
ventional wire termination form or
the Erie *“Pluggable” form for
printed circuits.

Specially designed for printed
circuit mounting is a new piston-type
trimmer introduced by Wingrove &
Rogers Ltd., Polar Division, 75,
Uxbridge Road, Ealing, London,
W.5. The trimmer, type S60-01,
has an overall diameter of 0-25in
with 0-2in fixing centres and is
variable from 2pF to 25pF by
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means of a screwdriver slot in the
rotor. These trimmers are available
in polystyrene dielectric or p.t.fe.
dielectric for operation in extreme
temperatures.

Another new type is the CG80-03,
a miniature three-gang capacitor
designed for w.h.f. receivers. Each
section has a capacitance of from
2:5pF to 17pF. An internal gear
and pinion drive gives a 3:1 reduc-
tion. High-grade ceramic posts
insulate the stator from the frame,
and the capacitor is 1-5in long,
0-65in wide and 0-85in high overall.

The CG80-03and the S60-01 capacitors
from Wingrove and Rogers

GOOD BUYS

The Testmaster is a new mains
tester screwdriver (price 7s 6d) from
Vitrex (Sales) Ltd., 457-463 Cale-
donian Road, London, N.7. This
screwdriver differs from others in
that it has a cartridge fuse testing
socket as well as the usual neon
mains tester.

Most mains cartridge fuses have
opaque tubes and it is practically
impossible to tell visuvally whether
the fuse has blown. But by inserting
the suspect fuse in the fuse socket
in the head of the Testmaster, and
following the instructions as indi-
cated on the card provided, it
}_)ecomes a simple process to test the
use,

Yitrex
Testmaster Screwdriver

The handle is moulded tough
nylon, has high voltage insulation
properties and is fitted with a high
intensity. neon and plated chrome
vanadium blade. The fuse socket
in the handle houses a spare fuse.

Beulah Electronics Ltd. have been

. appointed sole U.K. distributors

of an electronic ignition system from
Judson Research and Manufacturing
Carporation of America. Known,
in the U.K., as the Beulah-Judson
Electronic Magneto it costs £21,
uses a silicon transistor, is fully
protected by zener diodes and com-
ponents are completely sealed to
prevent corrosion.

It is not uncommon for tempera-
tures of up to 200°F to exist under
the car bonnet and it is for this
reason that most manufacturers of
transistor ignition systems, particu-
larly those using germanium tran-
sistors, recommend that the tran-
sistor should not be mounted in the
engine compartment. The Beulah-
Judson Magneto uses a silicon

Ignition System imported by Beulah
Electronics

transistor which wiil continue to
function at 420°F; high engine tem-
peratures are no problem.

The system is one complete unit
and it is simple to instal by trans-
posing three wires from the present
ignition coil and connecting one
additional wire to ground; it is
simple to revert back to the old
system by replacing the three leads.

Tests have been carried out over a
period of two years in the U.S.A.
on cars and boats; it carries a three
year warranty regardless of mileage
or hours placed on the engine. The
same unit may be used on 6 or 12
volt systems, single or dual point
ignition distributors, and will not
interfere with radio reception. Two
models are available, for .either
negative or positive “‘earth’’ systems.
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PEOPLE PREFER MARTIN

F.M. TUNER

ASSEMBLY

MARTIN AUDIOKITS are avallable for
Mono, and can -be doubled up for
stereo, or as complele stereo unils. 3
ohm and 15 ohm syslems are avallable.
There Is a special pre-amp for low out-
put pick-ups and esculcheon panels to
sult the arrangement you choose. The
tuner is styled to match.

From Radio and Hi-Fi Stockists

MARTIN ELECTRONICS LTD.

STEREO CONTROL

You can do so much with MARTIN
kits. The system of using pre-fabri-
cated transistorised units which can
be interlinked in a variety of ways
enables you to assemble the com-
bination of your choice and then
extend it unit by unit until’ you
possess a full stereo gramophone
andradio assembly. When new units
are produced, they can be added to
existing equipment very easily with
the advantage that you can continue
to use equipment you already have,

AMPLIFIER SYSTEMS e

FOR RELIABILITY, FOR QUALITY, FOR
ADD-ON-ABILITY, FOR ECONOMY

so that your Installation is always
up to date. Most important of all
is the power and quality which
MARTIN Audiokits give you. Thelr
sturdy construction assures com-
pactness without sacrifice to quality
or efficiency. They offer excellent
value, are very easily installed and
will give years of unfailing service.
That is why people prefer MARTIN
— it's simple to instal, good to
listen to, and looks completely
professional.

TUNERS e RECORDERS

B 5-stage input selector £2.7.6
B Pre-amp/vol. control  £1.17.6
B Pre-amp/tone controls £3.2.6
B 10 watt amp. (3 ohms) £5.12.6
B 10 watt amp. (15 ohms) £6.12.6
B Mains power supply £2.15.0

B F.M. Tuner £12.17.6 Wede

Trade enquirles Invited Address

154/5 HIGH STREET, BRENTFORD
MIDDLESEX. ISLeworth 1161]2

154 High Street, Brentford, Middlesex

Please send Recordakit/F.M. Tuner|[Audiokit
Hi-Fi Leaflets.

MARTIN ELECTRONICS

(Strike out items not wanted)

Specially made for hard-wear indoors and out

Whether you're up and doing as a
handyman or just at leisure you need
these "W INWE AR" all-purpose

PRE-SHRUNK - DRIP DRY « TURN-UPS
SELF-FITTING - PRACTICAL SIZE
POCKETS « BACK POCKET AND FLAP

trousers. In pure combed cotton and
with superior tailoring they will give
you years of service — plus comfort
and fit.

to: Mr. Jn. Best, W.S.R. Ltd. (E2)_=
15-17 Long Acre, London, W.C.99 |

| Please send me the " WINWEAR " all-purpose trousers |
in size:

1 WAIST............ ins. INSIDE LEG............ ins. |
TICK
I coLour: SANDY FAWN 01 ge O LIGHT NAVY {
Postal Order{Cheque
| lenclose{ VALUE 47s 6d NO. ot e ve o5 smere I

i If sending cheque write your name and address on back |
WRITE IN BLOCK LETTERS |

IN SANDY FAWN or LIGHT NAVY

HOW TO ORDER
Avallable in these sizes:

WAIST: 30" 32" 347 36" 38" 40" 42" 44 46°
INSIDE LEG: 29” 304" 327

COLOURS: SANDY FAWN or LIGHT NAVY

Write on coupon your waist and inside leg size,
and tick colour required. Add your name and
fuli postal address (In block letters) and send
with remitlance 475 6d to:

Mr. JOHN BEST, W.S.R. LTD. (E.2)
1517 LONG ACRE, LONDON, W.C.99
Cheques or postal orders should be made payable
to W.S:R. Lld. and crossed * & Co.” If sending
cheque please write your name and address on
back,

You are guaranteed money retunded it not completely
satisfied, provided the garment is returned in nbulum‘
new and unworn condition within 7 days ot despatc
to you. This offer does not apply in Eln or Overseas.

e

I} OUALITY MEN'S WEAR BY W.S.R. LTD..
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BI-PAK SEMICONDUCTORS

(DEPT. E)
8 Radnor House

 m—
LoAd s et

BRAND NEW—FROM USA

93/97 Regent St. - ; SCOOP PURCHASE—8 LEAD
London, W.1 : compLETE EPOXY CASE—LOW COST—
,C';‘gg':;;;“ p L 900 “Buffer” 19/6
ITH ALL 1C p L 914 “Gate” 19/6
Our vast stocks cha laily OfibgRs L 923 «J K.” 35/-
co‘:l:Iuc.:)r ’bnrg‘:ﬁh‘;s "gb:co'n‘:ln; “I::':il:‘:l‘;lle“.hmh:(u:". “:enx:ld THESE 'LL o

2/6 to cover 3 months mailing of our latest stock lists,
eqvt. charts, circults, etc.

DEVICES OPEN UP A WHOLE NEW CON-
DR -~ drier. 1o~ crur iWieR CEPT IN THE WORLD OF ELECTRONICS

PLEABE. Add 1/- postage and packing per Order.
GUARANTEED by return postal service, Oversens
add extra for Alnuail.

VALUE PAKS ror ’67
NEW . UNTESTED — NEW SILICON RECTIFIERS TESTED

PIV 750 mA 3 AMP 10 AMP 30 AMP

GERM. 50 2- 3/- 446 9/6
SUB-MIN. 100 2/3 3/6 6/- 15/~
200 2/6 4/6 6/6 20/~

300 3/- 4/9 8/~ 2/- .
500 i o 3 %
ALL TYPES = C
= 600 4/3 7]- 10/~ 37/-

20 ag el l[N[RS Io / 800 i 5 1S/~ - ;

1000 6/- 10/- 17/6 50/-
750 mA TOP HAT TYPE 3, 10 & 30A STUD STPE

SIL. -
NPN
B Ao TMNSISIORS ‘o / = I NEw— NEW TESTED VALUE PAKS

3 0C139 T NEN Mullard . 10/-
SILICON BRIDGE RECTIFIERS Drlft Trans. 2N1225 1‘303;1,1:. PNP........ 10/-
—TESTED Matched Trans. 0C44/45/81/81D

cERm 600 PIV 2 Amp at 55°C 25s. each Sea Sror AR Trams b
mp at 55° s. each. ed Spo rans.
10 D R[("H[RS I0/ P 800 PIV 2 Amp at 55°C 30s. each. R T
60 swicon DIOD[S Io TUNNEL DIODES
00 mA - EYI! Full D
sTC 1050 ks |5/' cach

siLicon TRANSISTOR MANUAL
TOP-HAT "= § 647 PAGE,

—
PR P

ing
10 Amp. 8il. Rect. 50/100 P1V
Diodes 4 OA70, 4 OA' 9
5.\MPSCR100P1V S —
811, Trans. 29303 PNP .....
GET884 Trans. Eqvt. 0044
Assorted Computer Diodes. .
Zeners 5, 12 Vite Mixed ......
2G417 Trans. Eqvt. AF116/117 .
200 M/Cs Sil. Trans. B8Y26/27 ...
Bl-directional Trans, ABY66 . .
High Current Trans, 0C42 ....
Power Trans. 0C26/35 . ... o
811, Rects. 400 P1V 250mA .. ..
OC71 Trans. Mullard. ..

-

0300 02 dh OF mt €0 LI CO €A KD 4 15 B0 i n © OF €0 bt OO 1D

811, Rects. 3A 100/400 P1V
BY G.E. (USA

NPN Trans. 8witch
)
CIRCUITS, APPLICATIONS

CHARACTERISTICS INCLUDIN G OC75 Trans. Mullard.......
ApRhy g I IE R
GERES. . ; ACTIVATED OA47 Gold Bonded Diodes . . .
S.C.R. AND 0A202 Sil. Diodes Sub-Min . ..
30/- eacH| S5 ORN 3 0G77 Tran. Mulerd
A81 es
ALL THE IN- i O I s

FORMATION ORY, ;
10 == SILICON RECT. 10/- 2 o arru TS G re FRE
A APPLICATION o o
. EDmON/ALso (AND APPLICATIONS FREE ch°|$el tree. with orters  FREE

E4
RANGE OF RECTIFIER alued £4 or over

y COMPONENTS 3 High vit. AF Trans. PNP ACY17 et geoe B80S

9 UNMARKED, UNTESTED SR s Y] ol

10 SCR’s voirace rince i"ame 20/ S.CR. MANUAL sy ce. | $ Mt odiibonun - i
2 8il. Power Rect, -

409 PAGES 3RD EDITION 1 AF150 GERM. Trans. 1500 M/Ca .vss ... 15/~

1 8il. Power Trans. 100 M/Cs TK201A NPN .. 15/

8 Zener Diodes 3-18 vits, Mixed 400mW 15/-
8 OA5 Gold Bonded Diodes Mullard }g;—
15/~

] LOWEST PRICE YET 1 2N1132 PNP PLANAR Trane. 811
SC R S (THYRISTORS)  LARGEST RANGE EVER 4 GERM, Power Trans. eqvi, 0010 Mallard . 10/-

1 UNIJUNCTION Trans. 2N2646 G.E 18/~
7 AMP 16 AMP 30 AMP 3 Bl PLANAR Trarm. B35 :I%”:’oom'c; 2/
Tans. o
PV (TO 5 can) (STUD) (STUD) (STUD) 1 8i). Trans. 18104 150 M/Cs HFE 200 NPN .. 15/~
2 8CR's 50 PIV 1 Amp. TO-5 can .
% 776 o6 m e e et
= rans.
100 8/6 10/- 15/~ 45/~ 2 8il, Rect. 5 Amp. 400 P1V Stud .
200 12/6 15/- 20/- 55/- - 2 GERM. Power Trana, 0C28/20
e I 20/ 25/ & 801 Reot. Tape BY100 800 PV 550mA !
v = - 2 6 Bil. Rect BY1 mA ...
400 176 25/- 35/~ 80/ 8 Sil, Reek. 400 PIV 200/500mA - +r- oo -
500 = 30/~ 45/ 95/- 26 Mixed 8il. & GERM. Trans. New Marked...
600 40/- 50/- - : 40 Mixed Semiconductors New Marked ... -

1 Logic Module Handbook & Catalogue .

ATISFACTION OR MONEY BA

BI-PAK GUARANTEE
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COLOUR ARRIVES

"What the Postmaster General has
described as “‘the biggest single
technical step forward which British
TV has ever taken” is about to be
made . . . colour comes to BBC2
in the autumn and to BBCI1 and ITV
during the course of the next three
years.

Welcome news, especially to the
TV receiver manufacturers and the
retailers. Just the shot in the arm
they need, because this particular
section of the electronics industry
has been almost moribund for the
last 12 months or more.

The long drawn out discussions
over the choice of a colour system,
and then the long awaiting for the
final go ahead signal from the govern-
ment have exasperated many folk
both within the industry and outside.
After all, it has been pretty galling to
watch the progress of other nations
in the field of colour while this
country which pioneered TV broad-
casting in 1936 remained immobilised
at the starting line.

Come to think of it, I suppose
there is a compensatory side of the
coin. We at any rate do start off
with the benefit of much accumulated
experience to draw upon. Highly
satisfying though it may be to pioneer
a new field, there are nevertheless
certain penalties to be suffered
ultimately, witness the original choice
of a 405 line standard. This has
not been favouréd by any other
country and with the advent of
colour is now conceded to be
obsolescent.

The move up into the ultra high
frequency band is almost obligatory
on technical grounds. It does, how-
ever, fill me with some trepidation
concerning the kind of reception
many a viewer will get. Blanket
coverage of the country is definitely
out on uh.f. The behaviour of
these frequencies cannot be predicted
with any certainty for any given
location; as experience with the
present BBC2 transmissions indi-
cates, ‘‘blind spots” are likely to
occur which no elaborate aerial
array, no matter however pains-
takingly orientated, will overcome.

detached

I hope I am not being too pessi-
mistic, but surely it will be only
prudent to have a proper survey
and field strength tests carried out in
our homes before we invest in a
£300 colour receiver! A Techni-
colour snowstorm may be some-
what enthralling to watch—but even
this spectacle is likely to pall very
quickly, particularly when we recall
the cost!

Is it not likely that we shall see
more and more “piped”’ TV than the
“‘wireless’” variety in the future?
The vagaries of u.h.f. signals may
indeed accelerate this development.

PREP WITHOUT TEARS

That wonderful assembly of elec-
tronics sometimes referred to by the
more vulgar types as the goggle box,
and nowadays taken so much for
granted, has made a tremendous
impact upon our everyday lives
(yes, even in glorious black and
white). One of the problems it has
introduced into many a domestic
scene ‘is due to the magnetic attrac-
tion it holds over younger members
of the family. This is often to the
detriment of their homework and
other studies.

Despairing parents can take heart.
It seems that our old friend the
electron in yet another of his varied
guises may provide the answer to
this vexed problem.

/
-y

““Actually old Hargreaves has been
teaching subliminally for years”

particles

JOHN VALENCE

Subliminal teaching aids are now
being made for use in residential
schools for sleep-learning.  Some
equipment of this kind I have been
reading about is marketed by a
firm called Inductive Learning. Either
disc or tape recordings can be used
and one unit will feed up to 20
pillow speakers. The equipment can
be set to repeat time and time again
the recorded “‘lesson’’.

Well, what is good enough for the
school boarder should be good
enough for the day boy. So just
install this prep machine in young
Johnnie’s bedroom and let him gaze
at the one-eyed monster till close
down, if he wishes. This way you
will achieve domestic peace, while
retaining a clear conscience as a
dutiful parent.

PROGRAMME MUSIC

Getting down to silicon diod’és,
computers for all their outward air
of sophistication actually lead quite
prosaic lives. Their working hours
are normally spent disgorging a
flood of figures—all very important
to those directly concerned, but not
frightfully exciting to the outsider.

But now and again we hear of a
computer indulging in some frolic or
other with the connivance of its (or
should it be /is or her) human
attendants. Such fun-and-games
antics, like playing chess or picking
out compatible couples, seem to
endow the machine with almost
human-like qualities.

If any of these machines have any

pretensions to musical artistry, now’s
the time to get flip-flopping. The
International Federation for Infor-
mation Processing has just an-
nounced a competition for a piece of
music forming an artistic whole and
composed by a computer. Medals
will be awarded for the three best
compositions which will be per-
formed, it is hoped, in Edinburgh
during the 1968 Congress of the
IFIP.
. Messrs. Moazart, Beethoven,
Tchaikovsky, and the rest didn’t
know how fortunate they were
living in the pre-electronic era.
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A SELECTION FROM OUR POSTBAG

Let’s he square!

Sir—Though 1 agree with your
comments regarding the use of Hz
instead of c/s (see March 1967
Editorial), T feel that your descrip-
tion of the continental resistor
symbol as ‘‘a rectangular nonen-
tity”’, or “an empty block”, to be
a trifle erroneous. Some con-
tinental manufacturers use a code
to fill the symbol, this enables one
to determine the rating and toler-
ance of the component at a
glance. The same sort of system is
used for capacitors; this saves a
lot of time in searching through a
parts list to determine a com-
ponent’s characteristics.

Also spare a thought for the
electronics draughtsmen; no more
patiently drawn “zig-zags”, and

inductor symbols, as used at
present.

S. A. Hardy,

Chippenham,

Wilts.

Stay British

Sir—I was shocked by your support
of the Hertz as a replacement for
the c¢.p.s. or ¢/s which we are all
used to. Can you give any logical
reason for this change? There are
many reasons in my mind why
Hertz should not be used, perhaps
the most sensible one being:
we've managed without it up to
now! Why make things awkward
by introducing meaningless sym-
bols?

If these new symbols made life
casier then I would support the
proposed move. As this does not
seem the case it can only make
things more difficult.

Later on in the same editorial
you write :
which is the acme of perfection,
explicit, simple to draw (or print)
and economical in space . . .”

May I ask you the same question,
WHY?

You’ve got the guts to dig your
feet in on the question of whether
it should be a simple zig-zag or a
rectangle, then dig your feet in on
the question of simple c/s or

390 -

““Why discard a symbol -

confusing Hertz, this “move” is
more important to us who try to
keep up with your magazine, than
to anyone else as far as you are
concerned.

If you wish to change over then
do so. 1 can’t, and about 95 per
cent of your readers will probably
agree.

Up to the March 1967 issue I
have enjoyed the articles and have
been able to understand them. I
don’t want to give up taking P.E.
but Mr Hertz might make me.

Dig your feet in, throw them
both out, let’s stay British.

E. Davies, G3PGM,
Reading,
Berks.

Continental origin

Sir—Of course you are right to
resist those little empty boxes of
continental origin, for the inter-
nationally recognized traditional
resistance symbol has no equal on
all the counts that matter. The
experts of the I.T.C. have become
too arbitrarily-minded once again.

Frankly, I am all with those
journals in other countries which
have already rejected the Hearse—
sorry!'—Hertz (including U.S.A.—
despite their N.B.S.) and have
declared their adherence to c/s—
or better still, the symbol “~"".
This beats everything else for
conciseness, simplicity and unmis-
takability, it is universally accepted
—and has always been widely used
by German Industry itself!

I am appalled by the weak
attitude of the B.S.I. and the
number of British firms which
have readily accepted this push-
over. Would they jump at using
M Om. for megohm instead of
MQ in the same way? To be
logical they would have to; the
symbol Q is merely a letter of
lingual antiquity, not a contraction
of Ohm’s name, and conveys no
technically self-evident meaning,
whereas ~ decidedly does—and
everyone knows it.

We have never been a nation of
dupes before—and we don’t have
to be now. Not even about
pedantic trifles. The procurement

of international standards is a

laudable motive as such, but if it

means retrogression we are better

off without it, as left to itself, good
sense tends to emerge unassisted.

J. R. C. Moore,

Little Melton,

Norwich.

Duty o readers

Sir—I feel that I must protest
about your decision to adopt the
symbol Hz as the unit of frequency
in place of the excellent c/s.

It seems strange that you should
adopt this controversial symbol
without any prior warning to your
readers and yet reject the rectan-
gular box symbol for a Tresistor,
which has been officially recognised
by the British Standards Institute.

Do not think though that I am
in favour of the adoption of the
rectangular box symbol. I reject
it on the same grounds as your
magazine appears to, but why
confine these grounds only to the
box symbol, surely the same
applies to the symbol Hz?

I feel, however, that you have a
duty to your readers and that if
you, or your staff, have a leaning
towards the intruder *“‘Hertz” then
the fairest way to decide the issue
is to have a ballot among your
readers and let the majority vote
dictate the action of your magazine.

Normally your magazine main-
tains a very high standard in

- policy and productions, but here

I think you have slipped, and
slipped badly.

D. Newman,

Leicester.

Still waiting !

Sir—In your March issue you
published a letter from a Mr
H. M, Sherry, complaining of lack
of attention from advertisers.

As a newcomer to the fascinating
science which you propagate in
your excellent monthly,; I must
agree with your correspondent.
I am amazed at the indifference
and lack of courtesy shown by
some dealers. Three weeks after
sending cash I'm still waiting.
Surely, after a fortnight it would
not be too much trouble to send
a card explaining the delay.

Like Mr Sherry, I'm learning,
and have begun a process of

elimination.
: C. G. Thorne,
Sutton Coldfield,
Warks.
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QUICK CUPPA

Mini Immersion Heater

350w.  200-240v.  Boils 4
full cup in about two
minutes. Usc any socket or

lamp holder. Have at bed-

side for tea, baby's food,

etc. 19/8, post and insur-

ance 1/6.

9 VOLT PRECISION

MOTOR. Intended for
driving battery operated
tape recorders and record
players. Laminated, ¢
Pole Armature with
Brush Gear and Rapid start swit-h. Norally
25/-.  Our Price 7/6 plus post and insurance 1/6.

s

MINIATURE WAFER SWITCHES

NUMBER OF POSITIONS
2 3 4 6 12
1 pole 3/6 36  3/6 3/6 38
2 pole 3/6 36 38 3/6
3 pale 3/8  3/8 3/
4 pole 3/6 36

i
Any 12 switches ordered together 36/-.

GANGED POTS 15

Standard type and size

with  good length of

spindle—made by Mor-

ganite. List-price is 10/-

each but if you act quickly

you can have them at 12/~ doz. (ur 1/6 each if
tess than doz.). Foliowing values in stock all
“in" — 5K + 5K — 10K + 10K — 100K +
100K — 500K + 500K all new and unused.
Post 2/9 on 1st doz. then 1/- per doz. 6 doz. or
more post frec.

ROLLER BEARINGS
You will find plenty of uses for
k’ :‘r]:eub: _unde; nn{thlug which hay
- nioved, trolleys, sliding trays
eic. Made by Hoffman, :lppl?ox. 2:55, ol
Offered at 4 for 10/-, post 4/6 extra.
VACUUM CLEANER FLEX
Non-kinkable ribbed rubber, most plinble but
very tough. 24/36 Cores.. Normally 1/9 per
vard, offered at £3 per 100 yard coil, post-:mil
insurance 8/6.

SUB-MINJATURE SILICON DIODES
General purpose type with gold plated leads,
1/= each, 10/- per dozen.

20W, SPEAKER (BRITISH RATING)

This 18 a beautifully made Hi-Fi reproducer wlth
heavy duty 10,000 line magnet and 3in. voice
coil, gives really fantastic results. In Napele
veneered enclosure £7,15.0 plus 10/ enrringe
and insurance. Guitar model In fabric covered
carrying case £2.15.0. Elther speaker supplied
less enclosure, £4.19.6 plus 10/- carriage and
insurance.

TWIN TWISTED 14/36 FLEX CABLE
Maroon cotton covered still the best for tighting
drops, 50 yard coil 15/-, post 416,

BUILDING SOMETHING ?

This may save you a lot of
time and money, Ex Redi-
tune Noise Limiter Unit has
wost useful power pack with
250-0-250v. 100 m.a. H.T.

©

plus 2-6-3v.  secondary
windings and  etandard
primary fused and with

adjustment 200-250v. H.T. is provided by EZ80
rectifier and 4 smoothing condensers. The power
unit ie housed in the very nice louvred metal
cabinet, size approximately 10in. x 10in. < %in..
nn the front is a 2in. flush moving coil meter scaled
d.b.  Also five pre-set controls behind a removable
panel. Within the unit ia a 10in. :< 10in. chassis
on which the power pack is mounted. There are
also five valve holders, but a lot of clear space for
anything you want to fit. Below the chassis there
i3 an assortment of tag panels and components.
All new and unused, offered for Jess than the value
of the power pack alone, 49/6 plun 10/- carriage
and Insurance.

SEMI-CONDUCTOR BARGAINS
Type Type Type

No. Price No. Price No.  Price
2N1727 15/ | MAT101 8/6 | 0C71 3/6
2N1728 10/- { MATI20 7/9 | OC72 " 5f-
2N1742  25/- | MAT121 8/8 | OC75 6/~
2N1747  25/- | OAS 5/- | OC76 5/-
2N1748 10/~ | OAl0 8/- | 0C77 -
AC107 9/- | OA47 3/- | oc8 5/-
AC127 9/~ | OAT0 2{- | OC78D 5f-
ACY17 8/6 | OAT7Y 2/8 | 0C81 5/~
ACY18 5/8 | OA8] 2/8 | OC81D 5/-
ACY19  8/8 | QA8 2/6 | OC82 5/~
ACY20  5/8 | 0A% 218 | 0C83 8/
ACY21 6/- | 0A91 2/8 | OC84 8/-
ACY22 4/6 | 0A200 3/3 | 0C139 8/6
AF114 7/~ | 04202 4/3 | OC14l 12/6
AF115 6/6 | 0C22 10/~ | OC170 5/-
AF116 7~ | ocgz  17/8 | OCI71 6/-
AF117 5/- | 0C24 13/- | 0C200 9/-
AF118 10/- | 0C26 718 | 0C201 12/8
AF139 12/8 | OC28 15/~ | QC202 13/8
AF186 17/6 | 0C29 17/6 | OC203 12/6
AFZ12 15/- | 0C35 12/6 | OCP71 15/-
A8Z21 18/- | OC36 18/- | ORPI2 8/8
BC107 14/8 | OC42 6/8 | ORP60 5/
BY100 4/8 | OC44 4/- | 8B078 6/8
BYZ13  7/8 | OC45 3/6 | 8B305 8/8
MATIO0 72/8 | OC70 4/- | 8B231 10/~

This is a truly portable self-contained
CAPSTAN DRIVEN instrument with bnilt-in microphone
TAPE RECORDER and londspeaker using & 7 transi
amplifier with P.P; output and suitable
for operation from mains or by
chargeable batteries. Tape capacity is
25 minutea ou easily change spools.
A tapc position indicator gives quick
reference to any part of dictation.
Recording lcvel is automatically pre-
set during dictation and can be
adjusted to suit operator. Interlock
prevents unintentional erasures. Tape
, speed controlled by fly wheel driven
capstan. Very portable jn ncat case
with carrying handle, overall size of
which is approximately 6} x 7} X 2in.
Price with tape and mains unit but less
batteries. £5.19.8 (rather less than 1/3
original price). Postage and insurance
/8. Unused and in perfect working
order.

OZONE AIR CONDITIONER
For removing smells and generally improviug
t here. 1n neat h finish
box. Uses Philips ozone lamp and mains unit.
Lamp easily replaceable. Only 39/6 plus 6/6
carriage and Insurance.

THIS MONTH'S SNIP
An assortment of radio panel bulbs, all made by the fimous Philips compuny.
Their coat if bought retail would exceed 30/-. Offered us a parcel for 10/~
post free. Parcel comprises 12 X 6-3V, -34, 6 X 12V, -14, 6 X 24V, -034,
6 X 12V, -6A, 6 X 6-3V, -1A. All M.E.8. cap.

EX-WD BARGAIN—Easily rebuildable
’ = into Short Waye Radio, etc.

This is the 46 Receiver/Transmitter. 1t has u
range of approx. 0 miles. Operates from dry
batteries. Complete with six valves and in
metal cuse. 8ize approx. 12in. x 6in. x
3iin. Complete but less crystal, not tested
nor guaranteed. 18/8 plus 4/6 post and ins.
should not be used as a transmitter in U.K.

SOLID STATE IGNITION

Big thinga are claimed of electronic ignition systemis and if you would
fike to try for vourself a circult was described in * Practical Electronics ™
(Sept.. 19661. Thie requires & silicon controlied rectifier, four transistors
and other components available as a kit. Price £6,15.0 post free.

Saves you work
It’s partly built
Like s predecessuts this lutest Com-
panion has full i performance —such
a8 ounly a good woolen cabinet and
biflux speaker can give, and due to
its being partly buflt yuu will bave
it golng in an evenlng. Note these
features:

@ Al Mullard Trausistors including
3 AFI117.

Two-tone Cabinet, wize 11 <& - 3in.
All circult requirements—FPush-pull
output-——A V.C, and feed back, ete.
Printed circuit board all wired only vounectivus, e.g. to Vulutie coutrol-
W.C. Switch and Tuning Condenser.

Pre-aligned 1F stagee complete with full Instructious. Price only £3,19.6
ng 6/6 post and Insurance.

HALF PRICE — Proprietary Tapes
brand new, unused and guaranteed perfect and not second in any way—
A connoisseur’s tape on noriial spools and in normal boxes.

SUPERTONE G.C.V.

Standard Play 8in. 6001t 9/- Long play Sin. 900ft  11/6
Biin. 9001t. 11/6 53in.  1.2001t, 16/-
7in. 1,2001¢. 16/~ 7in.  1,8001t, 23/~

£3 post free otherwise udil 2/- rost and insurance.

750 mW TRANSISTOR
AMPLIFIER

4 trausistors including two in push-pull
input for crystal or magnetic micro-
pnone or plck-up—Ifeed back loops—

sensitivity 5 m/v. Price 19/6. Post
and insurance 2/6. Speakers 3in.
12/8; oin. 13/6: 6in. < 4in. 14/6.

SCR’s (THYRISTORS)

50V 100V 3oo0v 400V
6/8 78 12/6 15/-
718 8/6 14/8 17/~
30/- 35/« 4716 80/~

DRILL CONTROLLER

urrect dril) speed electronically without loss of power.
Complete kit, case, thyristor, rectifiers, wire wound

pot, ete.
ONLY 18/8. P. & P. 2/6

See in the Dark
INFRA-RED BINOCULARS

These infra-red it 1ed from a high voltage source will
enable sbjects to be seen in the dark, providing
the oblects are in the rays of an infra-red beam.
Fach eye tube contains a completc optical lens
system as well as tbe infra-red cell. These optical
systems can be used as lenses for T.V, cameras—
light cells. ete. (details supplied). The blnoculara
form part of thc Army night driving (Tabby)
equipment. They are unused and believed to be
in good working order, but gold without a guaran-
tee. P;ice £3.17.8, plus 10/- carr. and ing. Hand-
k 2/6.

FLUORESCENT LIGHT KITS
Coniprising choke, lampholders, starter and two
¢hrome tube clips, 20 watt 19/6, 40 watt 11/6,
Buper Silent 40 watt 17/8, 80 watt. 17/8, 65 watt
19/6. Al 4/6 P. and P.

THERMOSTATS
Type ** A * 15 amp. for controlling room heaters,
greenh: airing pboard. Has epindle for
pointer knob gquickly adjustable from 30-80°F.,
9/6, plus 1/- post. Bujtable box for wall mount~
ing, 5/-. P. & P, 1/
Type “ B ™ 15 amp. This is 2 17in. long rod type
wmade by the famous Sunvic Co. Spindle adjusts
this from 50-550°F. Internal screw alters the
setting so thie could be adjustable over 30° to
1000°F. Buitable for controlling furnace, oven
kilp, immersion heater or to make flamestat or
fire alarme  8/8, plus 2/6 post and insurance.
Type **D Y We call thie the Ice-stat as it cuts
in and out at around freezing point. 2/3 amps.
Has many uses, one of which would be to keep
the loft pipes from freezing, if a length of our
blanket wire (16 yds. 10/-) is wound round the
pipes, 7/6. P, & P.1/1,

TRANS/CEIVERS
Communlcate without connecting
wires. Wonderful present for
child. All transistor, cryastal con-
trolled with telescopic aerial and
push button operation. Uses
P.P.3 batteries. Pair of instru-
ments, complete and ready to use
25.8.8 the two plus 5/- post and
nlryul\;mnce‘ These cannot be used in

SUPPRESSOR CONDENSER
i 5 or other appli-
ances Interfering

with yuur or your neighl s tadio or telev .
Simple instructions given, 1/6 each. 12/- dozen.

MAINS TRANSISTOR POWER
PACK

Desigued to operate transistor sets and amplifiers.
Adjustable output 6v. 9v. 12 volts for up to 500
mA (class B working). Takes the place of any of
the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9, and others. Kit comprises: mains

-rec = hing and Joad resistor,
5,000 and 500 mfd. condensers, Zener dlode and
instructions. Real snip at only 14/8, plus 3/6
postage.

PP3 Eliminator— piay your pocket
radio from the mains! Bave £%.
Complete component kit conprises 4
rectifiers—mnains dropper resistances,
smoothing condenser and instruc-
tions. Only 6/8 + 1/- post.

NO SOLDERING
POCKET 3

Lots of fun to build

and good results when
finished — complete

kit with detalled instruc-
tions and crystal earpiece
battcries, 1/2 extra — £5
value only 19/6, plus 3/-
post & insurance.

SILICON RECTIFIERS
Tested and guaranteed

750mA 100v. 1/3 1 Amp 100v. 3/-
200v. 1/8 200v. 4/6
400v, 3/6 400v. 6/-
3A 100v. 3/6 10 Amp 100v. $9/6
200v. 5/~ 200v. 12/6
400v. 7/6 400v, 14/6
800v. 9/6
Sub-minlature glass d Iy approx. %in

long wire ended.
750mA 50v. 1/6 100v. 2/6
200v. 4/6 400v. 8/8

‘Where postage is not definitely stated as an
extra then orders over £3 are post free.
Below £38 add 2/9.

ELECTRONICS (CROYDON) LIMITED

(Dept. PE), 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.)
also at 266 LONDON ROAD, CROYDON, SURREY
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Pructical Electronics Classified Advertisements

The pre-paid rate for classified advertisements is 1/- per word (minimum order 12/-), box number

1/6 extra.

Semi-displayed setting £3 . 5. O per single column inch.

All cheques, postal orders,

etc., to be made payable to PRACTICAL ELECTRONICS and crossed “ Lloyds Bank Ltd.”

Treasury notes should always be sent registered post.

Advertisements, together with remittance,

should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes
Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue.

TAPE RECORDERS, TAPES, ETC.

TAPES TO DISC—using finest professional
equipment—45 r.p.m. 18/-, 8. AE. leaflet.
;)E]tO\', High Bank, Hawk Street, Carnforth,
Lancs.

20°,, CASH DISCOUNT on most famous makes
of Tape Recorders, Hi-Fi equipment, Cameras,
ete. Join kEngland’s largest Mail Order Club
now and enjoy the advantages of bulk buying.
Send 5/- for membership card, catalogues,
priee lists and ask for quotation on any item.
C.B.A. (Dept. Al8), 370 St. Albans Road,
Watford, Herts,

SAVE UP TO 20", on mest new, guaranteed,
HI-¥i and Tape HRecorders. Large s.a.e.
details. MICROSERVICE, Fourways, Morris
Lane, Halsall, Lanes.

FOR SALE

8EE MY CAT. for this and that. Tools,
materials, mechanical and electrical gear—
lots of unusual stuff. This Cat. is free for the
asking. K. R. WHISTON (Dept. CPE),
New Mills, Stockport

FOR S8ALE. Oscilioscopes — Galvanometers —
Evershed & Vignoles Meggers. Also other

items and components. Free list. Stamp
lease. R. & K. MART, Box 9, G.I'.O., Tun-
ridge Wells, Kent.

MINI-ANALOG
COMPUTER

Another I-COR first

I-Cor Systems, who introduced Britain to
Digi-Comp, have now developed MAC-1,
an electrical analog computer. With this
desk-top instrument you multiply and
divide, take square roots and powers, and
do log operations. Computing principles
and techniques are not difficult to grasp;
with classrooms and workshops in mind,
simplicity and quality were primary con-
siderations in the design of MAC-1. Apart
from the obvious relevance to general
maths problems, the Instruction Manual
covers applications in electronics and
physics, engineering and trigonometry.
Complete in kit form, MAC-1 is 3 gns.—or
£3 13s. 6d. built and ready for use. (For
either please add 6/- carriage.) Or send 4d.
stamp for details.

I-COR SYSTEMS (PE5)
18 STAMFORD HILL, LONDON, N.16
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FOR SALE
(continued)

100 PAGE illustrated catalogue No. 17 of
Government and manufacturers’ electronic and
mechanical surplug, also a complete new
section of the latest semi-conductors and
miniature components, includes a credit
voucher for 2/6. Send for your copy now.
Price 3/- Post Free. ARTHUR SALLIS
(RADIO CONTROL) LTD., 93 North Road,
Brighton.

HAMMER PATTERN
HAMMERITE st s
PANELS, METALWORK
36 TIN ® JUST BRUSH ON @
WITHSTANDS 156°C, OIL, WATER, Etc.

2§ oz. tins 3/6 4 galion 354-*

{ pint 16 | gallon 58/.*

I pint t5/- {* sent by road)
Carriage: Orders up to 5/-, 9d; up to 1042, 1/9;
over 10/., 3f-. Colours: Blue, Silver, Black or
Bronze. Return of post service, Monday to Friday.
From your component shop or direct from the

manufacturer:
FINNIGAN SPECIALITY PAINTS (PE)

Mickley Square, Stocksfield, Northumberland

Tel. Stocksfield 2280

CRACKLE PAINT. Black or Grey, § pint tins
4/-, post 6d. from the component specialists.
SERVIO

RADIO, 156-8 Merton Road,
Wimbledon, London, 8.1.19.
MORSE "2 !
EASY .

FACT NOT FICTION. If you start right you will be
reading amateur and commercial Morse within a month.
Using scientifically prepared 3-speed records you
auntomatically learn to recognise the code RHYTHM
without translating. You can't help it, it's ns easy us
learning a tune.
For lug explanatory booklet enclose 8d. in stamps to:

G3CHS/H.
45 Green Lane, Purley, Surrey. 8.T.D. 01-660 2896

MISCELLANEOUS

ALUMINIUM CHASSIS, PANELS, Etc. Quick
service, * One-offs ' welcome. Send sketch for
quotation (Stamp please), Trade Supplied.
FAIRISGRADES LTD., Barling, Nr. South-
end, Essex.

CONVERT ANY TV 8ET into an Oscllloscope.
Diagrams and Instructions, 12/6, REDMOND,
42 Dcan Close, Portslade, Sussex.

BERNIESOUND (AUDIO ENGINEERS)
Design-Build-Repair-Modify
All types of Electronic liquipment
For estimates write to:—
Mr. Brown, 1 Effie Place, London, S.W.6.

NEW (BBC2) CONVERSION KITS for Phili
and associate models, including tuner, IF.
panel, 7 valves, instructions, guarantee card,
etc. £3.10.0 p/p 6/6, c.0.d. add 2/6. 60 Welles-
ley Avenue, Norwich, Norfolk.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 4/6 P.P. 6d

1155 set Circuit and Notes 4/6 P.P. 6d
H.R.O. Technical Instructions .. 3/é P.P. 6d
38 set Technical Instructions.... 3/6 P.P. éd
46 set Working Instructions .. 3/6 P.P. éd
88 set Technical Instructions. ... 5/- P.P. éd
BC. 22] Circuit and Notes ... ... 3/6 P.P. 6d
Wavemeter Class D Tech. Instr. 3/6 P.P. 6d
18 set Circuit and Notes ....,.. 3/6 P.P. 6d
BC.1000 (31 set) Circuit & Notes 3/6 P.P. éd
CR.100/B.28 Circuit and Notes 8/6 P.P. 9d

R.107 Circuit and Notes........ 5/- P.P. 6d
A.R.88D. Instruction Manual ..15/-P.P. |/6
62 set Circuit and Notes 4/6P.P, 6d
52 set Sender & Receiver Circuits é/-. postfree
Circuit Diagrams 34— each post free.
R.1116/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342. BC.312.
BC.348.),.E.M.P, BC.624. 22 set.
Resistor colour code indicator, 1/6 P.P. éd.
S.A.E. with all enquiries please,
Postage rates apply to U.K, only.

Mail order only to:

Instructional Handbook Supplies

Dept. P.E., Talbot House, 28 Talbot Gardens
Leeds 8

EDUCATIONAL

ELECTRONIC EXPERIMENTS. The practical
way of mastering electronics. Complete
experiment kits with instructions, components,
circuits, tabulation and graph sheets, etc.
Write for FREE booklet., ELECTRONIC
EXPERIMENTS, 49 Heath Lane, Brinklow,
Rugby.

HOME STUDY COURSES in Practlcal Elec-
tronics. Frec Brochure without obligation
from: BRITISH NATIONAL RADIO
SCHOOL, Reading, Berks.

TELEVISION SERVICING
RADIOTELEGRAPHY
RADAR MAINTENANCE

Full and Part-time Training Courses

Apply:—Director, British 8chool of To-lognphy,
20 Penywern Road, Earls Court, London, 8.W.5

A.M.8.E. (Elec.), Clty & Guilds, G.C.E,, ete,,
on '‘Satisfaction or Refund of Fee'* terms.
Wide range of Home Htudy Courses in
Electronics, Computers, Radio, T.V., etc.
132-page Guide—FREE. Please state subject
of interest. BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY (Dept.
124K), Aldermaston Court, Aldermaston, Berks.

CHAMBERS GUIDE (New). Detalls of 293
Careers and spare-time Business, Technical and
Examination Courses. A Mine of friendly
“know-how " for go-aheads. For free co]gy
writt—CHAMBERS COLLEGE (Dept. 856K),
148 Holborn, E.C.1.
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EDUCATIONAL

{continued)

ALDERMASTON COURT POSTAL TRAINING
for B.S8c. (Eng) Part 1, AMILER.E,
AM.8.E,, City & Guilds, G.C.E,, etc. prepares
you privately for high pay and securily as
Technician or Technologist. Thousands of
passes. For details of Exams and Courses
in all branches of Engineering, Building,
Electronics, ete. (including latest information
on C.Eng.), write for 132-page Handbook—
FREE. Please state interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

STUDY RADIO, TELEVISION & ELEC-
TRONICS with the world’s largest home-study
organisation. LE.R.E, City & Guilds,
R.T.E.B., ete. Also practical courses with
equipment. No books to buy. Write for
FREE prospectus stating subject to I.C.8,
Intertext House, Parkgnte Road (Dept. 577),
London, 8.W.11,

APPOINTMENTS

TECHNICIANS/JUNIOR TECHNICIANS
required ; (a) experienced in electronics and
preferahly with ability in the use of machine
tools for applied acoustics research labora-
tories, and (b) to do interesting work for
research taboratories, including photographing
and electronic assembly. Salary Junior
Technician £366-£624 p.a., Technician £698-
£1,078 depending of qualifications and age.
Application forms obtainable from Superin-
tendent of Laboratories, Physics Department,
CHELSEA COLLKGE OF SCIENCE AND
TECHNOLOGY, Manresa load, London,
8.W.3. Tel. FLA. 6421, ext. 28,

SITUATIONS VACANT (continued)

o TEST ENGINEERS
¥ PYE TELECOMMUNICATIONS LTD.
CAMBRIDGE

Due to rapid expansion of this Company in the communication
field and the progressive promotion within the organization, a
number of vacancies exist for engineers.

Ideally we are looking for men capable of fault finding and
checking to an exacting specification V.H.F. and U.H.F.
communication equipments involving valve and transistor
circuitry. Training will be given to all applicants with the
right background.

Suitable applicants will join our permanent staff and will enjoy
the benefits of a Company which is offering first class financial
rewards and rapid advancement within the organization.

Apply to: 4
The Personnel Manager, @
Pye Telecommunications Ltd.,
Newmarket Road,

Cambridge.

Phone: Cambridge 61222.

1966
THE NUEEN'S AWARD
TO INDUSTAY

SITUATIONS VACANT

RADIO TECHNICIANS

A number of - suitably qualified
candidates are required for permanent
and pensionable employment {mostly in
Cheltenham, but from time to time there are
some vacancies in other parts of the
UK. including London). There are also
opportunities 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
candidales who can offer O Level GCE
passes in English Language, Maths and|or
Physics, or hold the City and Guilds Tele-
communications Technician Intermediate
Certificate or  equivalent  technical
qualifications.

Pay according to age, e.g. at 19—£747,
at 25-£962 (highest age pay on entry)
rising by four annual increments to £1,104.

Prospects of promotion to grades in
salary range £1,032—£1,691. 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 availabie from:

Recruitment Officer (RT)

Government Communications Headquarters

Oakley

Priors Road

CHELTENHAM, Glos.

TECHNICAL TRAINING by

1CS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the 1 € S trained man.

Let | C S train YOU for a well-paid post in this expanding field.

I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and

easily, the specialized training so essential to success.
TV Engineering and Servicing, Electronics, Computers, etc.
* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.
* C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.

* C.& G. SUPPLEMENTARY STUDIES.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS’' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.
NEW SELF-BUILD RADIO COURSES.

Diploma courses in Radio/
Expert coaching for:

Build your own 5-valve receiver, transistor portable, signal generator and multi-

meter—all under expert tuition.

POST THIS COUPON TODAY and find out how | €S can help YOU in your

career.
sent to you by return mail.

Full details of | C S courses in Radio, Television and Efectronics will be

MEMBER OF THE ASSOCIATION OF BRITiISH CORRESPONDENCE COLLEGES ,

]
International Correspondence Schools
INT!RNA“ONA[ : (Dept. 152), Intertext House, Parkgate Road, 1
l London, S.W.I 1. l
CORRESPONDENCE ([ I |
I Block Clpluls Please l
schools |
| ADDRESS |
1
A WHOLE WORLD I -
OF KNOWLEDGE | se7 )
AWAITS YOU ! "o e e )

[ e e
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RECEIVERS AND COMPONENTS

BC107, BC108, BC109 Transistors 6/9 each.
8.A.E. for detalls or cash with order. P, B.
EL‘ECTRIC, 17 Bronson Road, London,
8.W.20.

R.&R.RADIO & TV SERVICE

Dept. P.E.
44 Market Street, Bacup, Lancs. Tel. 465

Salvage Yalveas Good Emission Guaranteed

EFB0 16 30P4 - 30FLI 8-
ECC82 3/~ EB9I /- PL82 4/6
ECLBO  3/6 | EF8 s)-

F s e Rl W TR T
PCFB0  4/- | EYB6  4/- PCCB4 4/
PLed 5/- 6U4GT  §/- PYB} 36
PZ30 S/~ | PY33 /- U301 /-

SPEAKERS Ex TV 3 ohmimp, 5° Rnd. and 6° X 4°
3/6. 8" Rnd. 6/-. Post 2/6.

BY 100, Rectifiers complete with 10 watt res. 6/~
Post 6d. Fireball Tuners, less cover cans 9/- post
paid.

Ekco line ofp trans, U26 type 35/~ post paid. Ferg
line O/P 4 6T 30/-. Ferg 306 type, New, 70/-.
Cyldon type "C' tuners I15/- post 2/-,

S.A.E. with all enquiries.

9 X 4 Envelope for lists,

2N2026 3/6, OC71 3/6, OA81 1/9, 850V, 1A,

Rectifiers 4/-, !W 5%, H.S. resistors 4d.
add 6d. pp. Discount on 10 and up. A. P.
ROBSON, 41 Thunder Lane, NORWICH.

<3' GOMPONENTS

*ASSORTED TRANSISTORS—6 Tested
A.F. Devicss .. 9/6

% ASSORTED RESISTORS — Hi-5tab. 300 off
(5%, 4, 4, } wate, woreh €3).. 15/~

% SLIDER SWITCH—Quality Miniature 2 pole
changeover .................. e 3=
Subminiature 4 pole ch;\ngeover ............ 5/-

% TRANSISTORS — Mat:hed Output Kit :
O CBIBIAnd ZZOCBIL &, v i b o 9/6
R.F. Kit: OC44 and 2-OC4 1 . 96
OC44, 45,70, 71, 72, 81 and 8D Equ-valent
elGh F o ool o . o L i 3~

(P. & P. 1/6 per order, C.W.0.)
ELMBRIDGE INSTRUMENTS LTD.

Island Farm Avenue, West Molesay, Surrey

MARKET CENTRE
‘FOR SEMICONDUCTORS

ACI126 8/- BCY31 16/, OC71 4/-

AC128 4/ BFYSt 9/6 oC73 3/
ACI76 6/ 0C28 15/- OC76 3/-
AFIIS 4/ OC29 19/- ocel 3/
AFLI6  4/- OC35 12/- ocsID 3/-
AFI17 4/ 0C36 20/- oce2 4/6

8Clo7 7/9 OC41 35 ocs3  4/-
BCIOB 7/6 OC42 4/- OCi70 4/-
BCl09 83 OC44 J/- QAS 4/-
B8CY30 8/3 OC45 3/ QAIl0  3/-
Full Mullard range in OA8l 1/6
stock. See our Cat. )}« QA200 4/-

SAVE ££€s WITH OUR BARGAIN PACKS:

RECEIVERS AND COMPONENTS
{continued)

GENERAL PURPOSE TRANSISTORS type
GET3, for switching, multi-vibrators, AF.
8/6 for 10. PP. 22.10.0 100, post 1/6. ZR10
rectifiers, 2/6. 12V 5%, zeners 3/6 PP. 300V
De/Mc FR panel meters 67, full glass dials,
basic approx 3:5 m/A, 15/- each. Post 6/-.
J. COOPER, 13 Churchfield Road, Outwell,
Wisbech, Cambs.

BARGAINS ! BARGAINS !

Ex Government Equipment

HRO’s, AR88's, 19 SETS and
EQUIPMENT, 31 SETS, B44's, 88,
38 and 18 SETS and miscellaneous
equipment.

Complete List 1/- {S.A.E)

A. J. THOMPSON (Dept. P.E.)
Eiling Lodge, Codicote, Hitchin, Herts.
Tel.: Codicote 242

TRANSISTORS. BC107 T/6, BC108 7/8,
NKT217 8/-, NKT0013 (NKT20329) 10/6,
BFY 8/6, BCY31 13/6, 1B40K 10 30/-, 2N 3819
25/-, 2N2147 16/-, AUY10 40/-, ACY22 4/-,
NKT274 3/6, XKT675 4/8, NKT773 5{-.
Brand new. P.P. 6d. C.W.O. Mail only
M. HARVEY, 29 The Drive, Potters Bar,
Herts.

TAPES AND TRANSISTORS

Best quality recording tape
at cheapest prices in U.K.

Std. LP. DP. ER.
Tin. 1200° 7/9 1800° 12/- 2400° 20/) 2/
5in. 900" &/9 1200° B/9 1800° 15/3 2/-
Sin. 600° S/6 900° 7/3 1200° 11/3 2/-
3in. 150° 2/3 225° 3/9 300" 4/% 9

Tested and Guaranteed Transistors

3/-each OC44, OC46, OC70, OC71, OCT2,
OC7S, OC76, OCT8, OC7BD ocsl,
OCsID, OCB2, OCB2D.

4/- each AFI114, AF11S, AFII7, AFI18, AFI25,
AF127, OC77, OCI70, OCIT7I,
OCI172, ACI27, ACI28.

4/6 each AF119, BY100, OC84, OCI39, OCI69,
TK22C, TK28C.

8/- each OC22, OC23, OC25, OC26, OC28,
OCI23, ACI107, ADI40.
Special Offers
2/6 each OC45, ACI26, AFII6, OAS.
5 x OC45 10/-.
BCY33,8CY34,BCY38,BYZI3, BFYS50 6/6 each.
Money refunded in full if not satisfied.

Post and Packing. Tape 2/9 per order.
Transistors |/~d. per order.

A. MARSHALL & SON (London) LTD.
28 Cricklewood Broadway, London
Dept. P.E.12 01-452 0161 N.W.2

4 BY100 Sil. Rectifiers $3/-
4 OA210 5il. Rectifiers 12/
4 OC83 Mullard 10/-
2 OC45 + | OC44 RF set 86
3 2N2926 Planars (Yellow) 1=
I2 ©OCA45 equivalents (2G3458) 20/-

2 Complementary Power ADI161/2 10/~
2 OCBi Matched + | OC8ID -

15” Veroboard 36 square inches 10/
4 pieces 2 Amp. 100 piv Sil. Rectifiers 10/-
150 yards PYC wire 4 colours -

RECENTLY SPECIFIED TYPES:

2N2160 1S/ 2N3228 19/ NKT274  3/6
2N3528 19/- 2N2147 17/- NKTO00!3 12/-

Postage 9d. Callers Welcome

L.8.T. COMPONENTS
23 New Road, Brentwood, Essex

RECEIVERS AND COMPONENTS

(continued)

X" LINE Modules you can open !

X—161 2 Watt Amplifier 35/-
X—191 Guitar Amplifier 35/-
X—i41 Record Player Amp. 35/-
X—151 Intercom. 35/-
X—48{ Audio Booster 30/-
X—46! Siren 35/-
X—471 Burglar Alarm 35/-
X—661 Metronome 30/-
X—761 Morse Oscillator 20/-
X—671 Lamp Flasher 32/6
X—691 Lamp Flasher {Doubie) 30/~
X~—261 Mic. FM Transmitter 5/-
X~—271 Telephone Transmitter 350
X—241 R/Player Transmitter 35/-
X—291 Guitar Transmitter 35/-
X—371 Wireless Sentry 35/-

Send a S.A.E. for details to:

L.S

.T. COMPONENTS

23 New Road, Brentwood, Essex

2N3054 21/-
2N3055 22/6
2N3702 5/6
2N3704 5/6
ME4001 4/6
ME4002 4/9
ME4003 5/

8Cl07 7/9 FET.2N3819 25/~

BCI08 7/6 FET.2N3820 25/~

BCI09 7/8 ALL.2N2926 4/-
MEI0I 2/6 SCR.2N3525 25/-
ME301 2/6 UJT.Ti543
0Cs3 4/6 T.D.IN3716 25/-
N-TYPE ECONOMY FET

MILLTRONICS

13/~
14/-

1 ULLSWATER ROAD, LEVERSTOCK GREEN
HEMEL HEMPSTEAD, HERTFORDSHIRE

C.W.0. Post Free

S.A.E. List Mai! Order Only

ECONOMY SEMICONDUCTORS

New Triacs (SCR's for a.c.)

400V, SA,

45/-, for lamp dimming,

control, etc.
Zener Diodes
All voltages 27 to 33V, 5%
400mW, 6/= each.
Germanium Transistors
ACYI17, 8/6. ACYl8, S8/6. ACYI9, 6/6.

ACY20,

5/-. ACY2l, 6/-.

speed

tolerance,

ACY22, 1/6.
NKT2i1, 5/-. NKT2I2. 4/9. NKT2IJ 4/9.

NKT214, 3/9. NKT2l6, 9/-. NKT217, 7/-.
2N1304, 4/3. 2N1305. 4/3. 2G3ol, 4/6
2G302, 5/5. 2G308, 6/9. 2G309, 8/-.
Silicon _Transistors

BCl07, 7/-. BClO8, 6/3. BCI0Y, 7/3.
2N3241A, 7)), 3242A, 9/9. 2N30S3,
11/6. 2N3702, 4/9. 2N3706, 4/6. 2N3I709,
¥ J7II. 5/-. 2N2926 all colours, 4/«
each. 40319 /6 ZNJO 2)/.

Complementa atc rs
2N|]04/2N|305, 9/. 2N2926 N3702, 9/-.
2N3705/2N3702, 11/2. 2N3053,40319, 28/6.
Over 100 pogular types in s:o:k Over | ,000
types ||s|:ed on short delivery.
catalogue giving data, equivalents and other
useful information, 6d.

Resistors

Carbon film low noise. 1W, 10%,
W, 5%, 2/} doz.,

18/- 100,

Large quantities stocked. 470
your choice (12 preferred values per decade

only).
Skel P

SILICON PRODUCTS
2N3053. NPN. 60V. IW.  10/6
2N3055. NPN. 100V. -65W. 21/6
Unijunction 2N2646 13/6
Computer Diodes I-

PREMMIT LTD., Components Div.
3l Queen Anne’s Gate
London, S.W.I
C.W.0. Add I/-P. & P.

lcog, 2500, S00N, etc, to IOMO.

resats

zontal or verucal mounting, )/,
Disc Ceramics

330pF 500V, 5d.

500v. 5d.

220pF 500V, 6d.

500V, 6d.

Cir-Kit.

No. 3 Pack, §5/..
Paak-Sound

Stereo Amplifier kit, £12 19s.

Supply kit, £3 15s. 0d. P. & P. 5/6d.

470pF 500V, S5d. 0.0
0-01 uF 50v, 5d. 150pF 500V, 6d.
2200pF 500V, 6d.

6d,

- doz.
I1IJ
to I0MQ,

Send for

-t
100.

Hori-

lo

pF

3300pF

0'02uF 50V, 6d. 0-05uF 50V, 6d.
4700pF 500V, 7d.

Polyester Capacitors
0-144F 250V, 10d.

Po

Discount of 10% on orders over £3

ELECTROVALUE

é Mansfield Place, ASCOT, Berkshire

wer
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RECEIVERS AND COMPONENTS
{continued)

REPANCO Transistor Coils and Transformer.
for the Constructor. Send stamp for llsts
RADIO EXPERIMENTAL PRODUCTS

LTD., 33 Much Park Street, Coventry.

RECEIVERS AND COMPONENTS
(continued)

CLEARANCE OFFER!
UNREPEATABLE BARGAINS!
LIMITED QUANTITIES!

Industrial 1” Digital Recording Heads,
10-track, RecorleeplaylErase Cost
over £200 .. £10

HY-GRADE RELAYS
Octal base, 24v. removable cover,

2 pair c/o contacts rated 2A . 8/6 each
Chassis mounting, 24v. scaled, 3 pllf
¢/o contacts rated SA 6/6 each

Hi-speed, P.O. type, 5000 :oil,
2 pair ¢/o contacts rated 1A .. .. 4/6each

Pasel mounting switches, J0A, 250v.

8 6/~ each
3ooouf, 15vDC Ele:trolyncs e .. 2/9 each
50-50uf, 275VDC Electrolytics . .. 2/6each
t6uf, 350VvDC Ele::rolyn:s, can type 2/3 each
.25uf, 100VDC paper .. 9d. each
.0luf, 500VDC paper .. .. .. .. 7d:each
220pf, 350V polystyrene .. $d. each

Qw.w. Miniature Potentiometers 1/ each
Turret Tags jin., to fit 2in. hole .. $/6 gross

Porcelain Beads. #in. hole «s . 4d.dox.
SPECIAL BARGAIN
Quarex Crystals, 57.6kc .. .. .. 12/6 each

Post and Packing |/6d.

DORIC TRADING COMPANY
19 HIGHER HILLGATE
STOCKPORT, CHESHIRE

TRANSISTOR PANELS

New boxed, size 97 X 6° X 1§° with ' Valvo ™
transistors type OC45 or similar, with full
fength leads, also an equal number of OABS
diodes‘, H/S resistors, etc. Built on perforated
board in a metal frame.

Panel of 20 transistors, diodes, etc. 20/-

30 — 25/- 60 — 40/- 90-100 —£3
40 — 30/~ 70 — 45/~
50 — 35/- 80 — 50/~

Postage 2/- per ponel.

Polystyrene Capacitors, 350v. 680, 820, 1,800,
2,200, 2,700, 5,600, 6,800, 0-018, 0022 0033
liSv ] OOO | 200 1, 500 i, 900 3, 300 3,900,
4, 700 8.200 0:01, O- Ol'l ‘0- OI5 l/- dozen any
selection. Heat Sinks IOW finned, 5/-. Minia-
ture Relays, 17 X 1 % §°, 950 ohm 2 pole
change over §0/-. Electrolyncs 5000 MFD,
50v. 6/6. 1.000 MFD, 60v. 5/-. 1,000 MFD,
30v. 4/-. 3,000 MFD, i0v. X-. Gold Bonded
Diodes. 75v. P.L.V. F5mA. cards of 25, 10/,
Wire Wound Pots 5, 10, 25, 50, 100, 250, 500,
Ik, 2k, 25k, 5k, 10k, 20k, 25k. 50k, 100k. not
presets, 2/-ea:h. Mmimum order 5/-. post 1/-.

NEW CROSS RADIO
6 OLDHAM ROAD, MANCHESTER 4

TRANSISTORS, ETC.

MIN TRANSISTOR CONDENSERS
IMFD 12V, 1/- 0-25MFD, /3
10MFD 12V, 1/3 0-SMFD, 1/3
30MFD I'ZV, 13 0-01, 0-02, 7d. each
50MFD 12V, 1/3 0-04, 0-05, 8d. each
{00MFD 12V, 1/4 0-1, 9d .each
Plus 4d. p.p. any quantity.
4 transistor amplifier push pull output 200
mjwatt, 30/- post paid.
TRANSISTORS
Special offer | OC44 4+ 2 OC45 + 1 OA8] +
10C8ID + 20CB8I, 12/6 + 4d. p.p. | OCBlD
+ 2 OC82. 7/6 p.p., OC7I, 2/6 ea. + 4d
any quantity. OC44, OC 45 ocn, CBID
OCBI, 3/- ea. OCB3 5/6 + 4d. p.p. any quantity.
AF116, AFI17, OCI70, 3/6 each. OC26 7/6,
oceb 3/-, AFIl14, AFIIS 3/9 each. OABI,
OAT79, OA9¢ Dlodes. 1/6 cach. + 4d. p.p. any
quantity.
SILICON RECTIFIERS
BYI00 5/- + 4d. p.p. any quantity. BYZI9
200 P.I.V. 6 amps. 5/4 each p.p. BYZI5 200
P.l.V. 40 amps €2 [7s. 0d. each. B00 P.LV.
400M/A 4/- each + 4d. p.p. any quantity.
800 P.I.V. 5 amps, 6/6 each p.p. 50 P.L.V.
20 amps, 12/6 p.p.
TEXAS TRANSISTORS (GRADE |
AN1302 == AS5Y28, 6/6 each. 2G339A
ACI127, 2/6 each. 2G374 = OC75, 2/4 each.
25301 _ Audio, 2/6 each. GMO0290 cut of
freq., 700 M/cs. 19/6 each. .
NEWMARKET TRANSISTORS
(GRADE I)
NKT271, 8/-. NKT773, 10/-. NKT278, 6/6.
NKT7|3 12/6. NKT279A, 3/6, NKT214, 6/6.
ACOS RECORD PLAYER CARTRIDGE
Suitable for Collaro, Garrard, BSR, etc., with
needles, 12/6 p.p. Mullard AF 186 u.hf.
transistors, cut .of freq., 800 M/cs, 27/6 each
p.p- Transistor T.V. Amplifiers, £3 15s. 0d.
Please state channels,
TRANSISTOR POCKET RADIOS
m €3, s.a.e. for details. ORPI2 Cadmium
Sulphlde Cells, 7/9. Denco Technical Bulletin,
2/4 p.p. Radio Television Industrial Tube,
6Dmde Transistor Equivalents Manual, 10/6 +
d. p.p.
MAT TRANSISTORS
MATIGH, 8/6. MATI2I, B/6. MATI00, 7/9.
MATI20, 7/9. NKT219 = ACI26, 6/6 each.

). ROBINSON (RADIO TV)
4 HIGHCLIFFE ROAD, BLACKLEY
MANCHESTER 9 Mail Order Only

RECEIVERS AND COMPONENTS
(continued)

COMPONENTS FOR
A.C. POWER CONTROL

Silicon Bridge Rectifiers |A 400PIV encap-

sulated in cylinder | cm. by | ecm.

15/6 p.p. 6d.
Unijunction Transistors 2N2646 suitable for
ﬂrmg SCR's. 12/- p.p. 6d.

The above are first grade components, not
seconds or rejects.

“Cir-kit’ for instant printed circuits without
messy etching processes Kit, No.
15/- p.g. 6d.

SCR's (thyristors) alse available 400PIV |A 10/-,
400PIV 3A 13/- p.p. 6d. Fully tested.
NESLO ELECTRONICS
53 GROSVENOR PLACE
NEWCASTLE UPON TYNE 2

PHOTOELECTRIC KIT

Build 12 EXCITING
PHOTOELECTRIC DEVICES
on a Printed Circuit Chassis

CONTENTS: 2 P.C. Chassis Boards, Chemicals
Etching Manual. Infra-Red Sensitive Photocell,
Latching Relay. 2 Transistors, Resis. Cond

Pot. Terminal Block. Elegant Case. Screws,
etc. In fact, everything you need to build a
simple but efficient  Photo=Switch/Burglar
Alarm/Counter, etc. (Project No. 1) which can
be modified for modulated light operation
(Projects Nos. 2 & 3).

PHOTOELECTRIC |
SURGL AR ALARUY
finvisiae sEAL TYpe

Also Essential Daca, Circuits and Plans for
building 12 PHOTOELECTRIC PROJECTS. (1)
Simple Photo-Switch. (2) Modulated Light
Alarm. " (3) Long Range Stray-Light Alarm. (4)
Relay-less Alarm. (5) Warbling-Tone Alarm,
(6) Closed-Loop Photoelectric Alarm. (7) Pro-
jector Lamp Scabiliser. (8) Electronic Projector
Modulator. (9) Mains Power Supply Unit. (10)
Automatic Car Parking Lamp Controller. (1)
Super Sensitive Relay-Less Modulated Light
Alarm. (12) Car Automatic Headlamp Dipper.
Basic Kit: 39/8. Post and Packing 2/6 (U.K.)

OPTICAL KIT

Everrthmz needed {Except plywood) for build-
ing Folded-Beam Prolector and | Photocell
Receiver to suit PHOTOELECTRIC PROJECTS.
CONTENTS: 2 lenses, 2 mirrors, Infra-Red
Filter, 2 45 deg. Blocks. Projector Lamp
Holder and Bracket. Plans, etc. Optical Kic:
19/6. Postage and Packing 1/6.

Send S.A.E. for details and photographs
YORK ELECTRICS, 333 York Rd. S.W. 11

AT LAST! THOSE HARD TO GET
MICROMINIATURE MICROPHONES

Sensitive dynamic type. Size approx. §”
square by }° thitk. Impedance appox. IK.
Ideal for external or buile in application.
LIMITED STOCKS AT ONLY 28/6 postfree.

MICRO DATA SYSTEMS (K0
30 Baker Street, London, W.I

SILICON PRODUCTS

2N696  6/6 2N697 /-
INT06  4l8 2N3702  4/6
2N3704  5/6 2N3708  4/6
2N3053 11/~ 2N3055 22/-
FULL WAVE BRIDGES
100PIV 6 amps 50/ 200V 60/-
§00PIV 10 amps 65/~ 200V 75/-

RECTIFIERS 1| AMP

50V 6/6 loov 7/- 400V 9/-
800V 14/6

RECTRA COMPONENTS LTD.
25 Victoria Street
LONDON, S.W.I|

C.W.O. add postage

SPECIAL OFFER

I Watt S.T.C. 300 MC/S N.P.N.
Silicon Planer. Transistors. With
data. Limited Stocks. £1 for 6.

3/- each. OC44, OC45, OC70,
OC71, OC81, 0OC8ID, 0OC200,
Get 16, Get 20.

4/- each.” AF!l4, AFI1S, AFl16,
AFl17, OCI70, OCI7I.

5/- each. OCI39, OCI40, Get
7, Get 8, Get 9, XCl4l, BYI00,
oA2ll.

ZENER DIODES

3.9v. to 26 volt, §w. 3/6 each,
1.5w. 5/-, 7w. 6/- each.

Send 6d. for full lists: inc. S.C.R.
Zeners.

BSY 27, 7/6 each. OC20, 10/-
each.

Cursons

78 Broad Street
Canterbury
Kent

S8ERVICE SHEETS

S8ERVICE SHEETS for all makes Radio, T/V,
Tape Recorders, 1925-1967. Prices from 1(-.
Catalogue 6,000 models, 2/6. Free fault-
finding guide with all sheets. Please send
stamped addressed emvelope with all orders/
enquiries. HAMILTON RADIO, Western Rd.,
St. Leonards, Sussex.
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SERVICE SHEETS
(continued}

SERVICE SHEETS, Radio, TV, 5000 models.
List 1/6. S.A.E. enquiries. TELRAY, 11
Maudland Bank, Preston.

RADIO TELEVISION, over 8,0000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6. SHE 8441.

T.V. Fault ﬂndmg guide and unique testing
device with servicing instructions. Faults
found in minutes 15/-. With service sheets
4/- each extra. Service sheets with guide
only 7/6. Radio sheets 3/- all P.P. State
model Nos. ELECTRONIC SUPPLIES
AND SERVICES (I.W.), 16 Gordon Road,
Newport, LW,

SERVICE SHEETS " (continued)

ELEGTRONIGS

GALORE!
IN THE NEW

dca CATALOGUE

THE CONVENIENT WAY TO
SHOP FOR ALL YOUR ELEC-
TRONIC NEEDS.

EVERYTHING FROM SINGLE
COMPONENTS TO COMPLETE
EQUIPMENT ALL AT BEST
VALUE PRICES.

SEND 1/6d. NOW FOR YOUR
COPY TO:—Dept. PE/6

dca ELECTRONICS LIMITED

28 UXBRIDGE ROAD, EALING, W.5

Make: ........

Make: ..............

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc. in the
country. Speedy Service.

To obtain the Service Sheet you
require, please complete the at-
tached coupon:

From:

INATITES ™ io0ife vunes sivumimmonimMigs Remes s daes

AHAEBSIS? wuvviveniiiiionaduaneeensaditnssnsiaonte

D P P R PP P P P P P TP

D R T R T T T PP LT P Y P PP

To: S.P. DISTRIBUTORS
35/36 Great Martborough Street, London, W.1

Please supply Service Sheets for the
following :
Make: .....

Model No.: Radio/TV

Model No.: ‘Radlo/TV

Erleerenssreonornnnnn

Model No.:..... Radlo/TV

| also require the new 1967 list of
Service Sheets at 1/6 plus postage.
(please delete items not applicable)

! enclose remittance of ....

“rtesseanusansnan

which includes postage

MAIL ORDERS ONLY mMay pe

CRESCENTRADIO LTD.

ELECTRONIC COMPONENT SPECIALISTS

40 Mayes Road, Wood Green, N.22

“Telephone : BOWes Park 3206

A.M. RADIO TUNER, MW/LW
2 valve with ferrite rod aerial, 1] in. X 4t in.
front panel. Complete with dial. Power
required: 240 volt @ 20 m/a, 6:3 volt @ | amp.
PRICE ONLY £4.0.0. No Postage.

THYRISTOR
S.C.R. 400 volt @ 3 amp., 6/- each.

TRANSISTOR BARGAINS

v30/30p 6/- each
1G339/ 1/6 each
2G339/B + matched 2G378/8 4/= the pair
ACI2 3/- each
GET/114 1/6 each
SILICON EPITAXIAL TRANSISTORS
ST/140 4/- each
ST/141 6/- each

SPECIAL LINES
Silicon Rectifiers 125 volt @
mfa 2 for 2/6
65 pf Air Spaced Capacitor with
Spindle /= each
Lummes:en: Mains tndicators, RED,
LLOW, GREEN (3" Round

mng) 3/9 each

DEAC CELL 244 volt (2 @ |22 i

volt) 6/- the pair

7 way Group Panels 6d- each

4to 2l pf Trimmers 3d. each

| mfd Paper Capacitors 9d. each

ORPI2 10/- each
SPEAKERS

3in. @ 20 ohm 9/6 each

6§ in. @ 35 ohm 17/6 each

7in. X 4in, @ 25 ohm 15/- each
TWEETERS

3in. @ 6 ohm 13/6 each

PRINTED CIRCUIT BOARD
9in. X 5i 1/11 each
12in. x 4 in. 1/6 each

We have a large stock of ele:tric components
and feel that avisit to our premises would be to
your advantage. Send l/- for our catalozue.
Please include postage with orders.

HIGH SPEED-MAGNETIC COUNTERS (4 X 1
;ln) 4 ;ilgﬂ. 12/24/48V. (state which) 6/8 each,

RE-SET H.S. MAGNETIC COUNTERS (3 X 1 X 2in.),
3 digit, 12/24/48V. (state which) 32/8 eacb. P. 4 P.2/6.
COPPER LAMINATE BOARD (8} X 5} X #in).
2/8 each. & for 10/-,

PRINTED CIRCUIT CONNECTORS, 13 way 'In-line’,
Gold Plated Pins. 4/6 Pr. P, & P. 6d,

BULK COMPONENT OFFERS

100 Capacitora (latest types) 50pF to -BuF.
250 Carbon Resistors § & $W. (Transistor types).
250 Carbon Resistors § & 1W,
150 High-Stab Resistors }, ¢+ & 1W,
100 Ceramic Capacitors 2—1000 pF.
25 Vitreous W/W Reaiators (5“.’,).
12 Precision Resistors (*1%).
25 Close Tolerance Caps. (2°,).

ANY ITEM 10/~ ANY 5 ITEMS £2.

SILICON CONTROLLED RECTIFIERS, CRS 1/30
(360 P.1.V, 1 amp) 7/6 each. CRS 3/40 (460 P.LV.
3 amp) 10/- each.

PHOTOFLASH ELECTROLYTIC 2000uF, 275V.
12/6, P. & P. 2/6.

ELECTROLYTICS 100uF, 60V. 2/8; 200uF, 250V.
3/6; 100 & 400 lur 275V, 6/6; 500uF, 100V, 4/;
10004F, 50V, 5/-; 3000uF, 100V, 7/6; 5000uF, 50V
6. P.'& P.2/6in sl

PATTRICK & KINNIE
8l Park Lane

Romford, Essex
ROMford 44473

MODERN DICTIONARY
OF ELECTRONIGS 50/-

AUTHORITATIVE, COMPREHENSIVE,
COMPLETELY UP TO DATE, BY GRAF.
POSTAGE 4/6.

Tape Recorder Servicing Manual, by
Hellyer. 67/6.

Colour T.V. Servicing Handbook, by
Hartwich. 51/6.

10l Ways to use your Oscilloscope,
by Middleton. 22/-.

Having fun with Transistors, by
Buckwaiter. 22/-,

Transistor Electronic Organs for the
Amateur, by Douglas. 19/-.

Computers, self taught through experi-
ments, by Brayton. 31/-.

Transistor Specification and Substitu-
tion Handbook, by Techpress. 22/6.

Hi-Fi Year Book, by Miles Henslow. 16/3.
Transistor Technology, by Middleton,

[

Questions and Answers on Transistors,
by Brown. 9/3.

All prices include U.K. postage
Where possible 24-hour service guaranteed

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT ST., LONDON, W.C.2
(Leicester Square Tube Station)

NEW RANGE U.H.F. AERIALS FOR
BBG 2 (625) line transmissions

Al U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arr'us, 7 element, 33/-.
1 , 4206, 14 ent, 50/-. 18
»7/6 Wall ‘\lountlm: with (.'mnl{:d Arm,

7.»/- 18 element. H.’/Q- \last Mounting \mn
2in. Clamp. 7 elcment, 42/6: 11 element, 35/-;
14 element, 62/-; 18 element, 70/-. Chimney
Mountlm: Arrays, Complete, 7 element,

2/6; 11 element, 80/-; 14 element, 87/6; 18 element,
95/-.  Complete assembly instructions with every
unit. Low Loss Cable, 1/6 yd. U.ILY. Pre-
ambs from 73/-. State clearly channel number
required on ali orders.

BBC - ITV * F.M, AERIALS

BBC (Band 1). Telescopic
ioft, 2t/-. External S/D, 30/-.
s £2.10.0.

ITV (Band 3), 3 element loft
array, 25-/, 5 element, 35/-,
Wall mounting, 3 element, 33/-.
5 element, 43/-.

Combined BBC/ITV. Loft
143, 41/3; 145, 48/9; Wail
mounting 143, 56/3; 1+5,63;9;
Chimney 1+3, 63/9; 1+5, 71/3.
55 Vlﬂ-‘ fransistor pre-amps {rom
el - T5jms

F.M. (B'lnd 2). Loft $/D, 12/6, ““B", 30/-, 3

element. 2/6. External units available. Co-ax.

cable, yd. Co-ax. piugs. 1/3. Qutiet boxes. 4/6.

Dlple\er CmssoverBO\es 12/6, .0.D,

P. &P, 5/~ Send &d. s(amps for Illus(rated lists.

Quotauons for special arrays available
on request

K.V.A. ELECTRONICS (Dept. P.E.)
27 Central Parade, New Addington
Surrey—CRO-OJB
LODGE HILL 2266
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7 Z’é; Y forquick
(7L easy faultless
S48 soldering

Containing 5 cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra flux
required. Ersin Multicore Savbit Alloy reduces wear
of copper soldering iron bits.

SIZES | SIZE 15
HANDY SOLDER | P 21 ft coil of 60740
DISPENSER | = Alloy, 22 s.w.g. in
Contains 12 ft. I adispenser. Ideal
coil of 18 s.w.g. 3 forsmall compon-
Ersin Multicore | ents, transistors,
Savbit Alloy. R - diodes, etc.
2/6 each | 3/- each
________ d BN L p SO =. By
BIB MODEL 8
SIZE 12 WIRE STRIPPER 0|
Ideal for home AND CUTTER r. ng.
constructors.

Strips insulation
without nicking
the wire, cuts
wire and splits

. Fritz
plastic twin flex.
Plastic cushioned

handles. 8/6 each ' : . et Bergto‘d
(om Eiectrical or Hardware shops. If unoblainable wrile {o: / M AT H E M ATI Cs FOR
M &

vlticore Solders Ltd., Hemel Hempstead, Herts.

. RADIO AND ELECTRONICS
TECHNICAL TRADING Co. TECHNICIANS

2 . Top British
All items previously ad- JASON TAPE m‘;lllar/;f;.c. i " J ! :
vertised available, also see Standard Play Double Play This book begins with the most simple of equations and basic
items advertised in Prac- | 3- " ison. %3 | 3° 30018, 4/- methods of calculations and gradually works its way through the

Contains 102 ft.
of 18 s.w.g. Ersin
Multicore Savbit
-Alloy on a plastic
reel.  15/. each

;if:;‘m;::;’;;en;‘i:n:‘i; = L R e various branches of mathematics which will be required by the
at all branches. 53°  Bo0oft. 10/8 | 53* 1800fe. 19/8 radio and electronics technician. The materal is presented in an
* 1200ft. 13/6 7° 24001t, 27/-
i easy step-by-step method.
Long Pla: Triple Play
ROBOPHONE ORDERS 3° o251t 29 | 4° g00tt.  18/- ] .

Your C.0.D. order exceeding £1 4 4501t.  5/8 6" 1800ft. 25/ The subjects covered are involution, curves, arrangement, trans-
can be telephoned to 57 900it. 10/6 | 53"  2400t. 34/- formation, and solution of equations, the slide rule, logarithms, the
BRIGHTON 680722 53 12001t. 18/~ | 7 36001t. 44/- h A h - }

at 7 1800ft. 18/8 treatment of trigonometrical functions, Fourier and other series.
any time day and night Quadruple Play 3 - p . '

Post 1/~ 8* 600ft. 8/- differentiation and integration, polar co-ordinates and the Gaussian

10 TOTTENHAM COURT RD., LONDON, W.1 Tel.: MUS 2639 plane, vectors and calculation with complex values.

350/352 FRATTON RD., PORTSMOUTH. Tel: 22034 ! A v n

72 EAST STREET, SOUTHAMPTON. Tel: 2585| This teaching book wilt prove invaluable to all engagtd or embark-

132 MONTAGUE STREET, WORTHING. TEL: 2585 ing on a career in radio and electronic engineering.

ALL MAIL ORDER AND RETAIL SHOP
PARK CRESCENT PLACE, BRIGHTON 320 pages, line illustrations. 50s.

Buy this book NOW at your bookseller, W. H.

; Smith, Boots, Wyman or Menzies branches—
SELF-SORIN e e or fill'in and post the coupon below—

Get these AR DRYiING GREY HAMMIER e R e e
sLack WRINKLE (CRACKLE)Finishe | To: Odhams Books, Depe. SAC ;Zted, O

Yukabn Aerosol spraykit contains [6 ozs. fine quality | Other Yukan Air I I
durable easy instant spray. No stove baking required. | Drying Aesosols 3

Hammers available in grey, blue, gold, bronze, | inc/ude: ISR ... - ."..COPylles -

Modern Eggshell Bh:k/Wrinkle (Crackle)atl at 14/11 grif"ecr’"ﬂm"‘! I MATHS FOR RADIO I
at our counter or I5/11, carriage paid, per push- | "'me" !
button self-spray can. Also Durable, heat and water | Cicar Lacquer. AND ELECTRONICS TECHNICIANS (50s./52s. 6d. by post)
resistant Black Matt finish (I2 ozs. self-spray cans | Anti-Tarnish Goid I
only) 13/11 carriage paid. and Metallic Name

SPECIAL OFFER : | can plus optional transferable LEinishes. . I
snap-on trigger handle (value 5/-) for 18/11, carriage. Address

paid. Choice of 13 selfspray plain colours and primer

(Motor car quality) also available, I
Please enclose cheque or P.O. for total amount to : : 3

YUKAN, Dept.PE/5, 3072 Edgware Rd., Londan W.2. | 1 enclose remittance of £ : s. d. Published by |

@pen alt day Sa!urday._. "Closed Thursday aftunoonJ I_ R T T a _N E w N E SJ

397



http://www.cvisiontech.com
http://www.cvisiontech.com

PRE-PAK semiconbucTors -

DISTRIBUTED

zI:‘)ZQVIS & WHITgV%RTH LTD. |
E B -224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
MELURIELY §Y PHONE: SOUTHEND (0S02) 46344

PRE-PAK FOR QUALITY PRE-PAK FOR VALUE PRE-PAK FOR SERVICE
No PRICE | TRANSISTORS PRICE | TRANSISTORS PRICE | No.
Al 6—Silicon rectifiers BY 100 type <. 20/~ | AClo7 = cf. 15—50 volt. trans., germ swi:ch‘n PRI?/E
N 0! 6 ocsID 2/6 . B ing
A2. 10—Relays, mixed types and voltages.. 20/~ | AcCl26 .. 2/6 | oces 4)— €2.  |—Uni junction, 2N216 1 v .. 15/=
AJ. 20—Mixed, marked and tested trans. .. 20/~ | aAci27 .. .+ 26| OCl39 ¥ L 2/6 c%; S—QU?O Wi NKT178/275/27 B 15/.
e . .- iode =
:;- 1-—500 Mc/s epitaxial "{;‘_’-5”””700 20/~ | AcCi28 3-loclao .. .. 5~} C4  2—RF.power trans., 0C22and BUYil 15/=
3 ?—Sub. min. zeners, 3-6~15V, 400mwW 20/~ | ACYI7 5/- | oci7o0 2/6 | C5. poer recs. 200PIV, 6 amp .. 15/
A9, —2NI74 real power trans. 80v., AF(14 4-1 ocizt .. 4~ (o033 5_—Sil. recs., 2 amp, 100/200PIV . 15/—
I50w 20/ AEI 5 31~ | oca00 5 c9 2—100/60V, sil. trans., 'ZOOMc/s,
A12. 1 —High; power,hlgh volts, 25024, IOOV . = ZTB4/86 e ]
10 20;- | AFI16 3- | oc2ot . 8/- | Cl4. 2—3 watt planar, 2N1613,2N1893 15/~
Al ZS—Assorted trans and dlodes all new 20/ ﬁ:: :; ;;; ;g30| 2/6 E:Z ?_S : pnp. "gg“ s in ‘t'les}zsmo series :5/-
302 2/6 9 —=5tl. power watts t series .. 5/-
Al4. 4—2N60I p/trans. germ. 30V [0Mc/s.. 20/~ AFI19 376 | 2697 5;_ CI17. 2—60v. 150 Mc/s TO-18, 25|03/4 IS;—
Bl. 50—Unmarked, untested, trans. new .. 10/— AFI78 10, Ci8. 1—2N1132 sil, planar, pnp tran: 15/
B2.  4—Solar cells, inc. Book of ins. . 10/~ g g /- § 2N706 5/- | C20. 3—Germ. NPN trans., 2N 130 2/ 18 15/~
Bl. 4—OAS gold bonded diodes, Mullard.. 10/~ ';éz‘f’l g :;' %:T;lz lg;— U’ I—Germ. pnp crans, ,Zzlrsll|303/5/7/9 15/-
] n OC44/45/810, = 0 ¥ . 1—300Mc/s germ Mulard t5/-
LRI el Sl Gy 1451 /B' 3 vor. | BFYs0 15/~ § 21303 " 4~ [ €23 1=35amp sil. rec., I00PIV, stud. 15/-
B8.  2—Power trans. OC26/35 type .. 1o/ | BSY2S il S Y 3e | &7 RSN SoomATT Mo :?5:
B9. {—Light sensitive cell, ORPI2 type . 9/ BSY27 ~ | POWER TRANSISTORS C28. 5—Sil. recs., 400PIV, § amp . 15/—
Bil. 2—Comp. pair, ACI28, ACI76 10/~ 5/~ | ocao0 . 10j- | €29, 1—200Mc/s low noise trans., AFZI2 .. 15/-
BI3. 7—BALIS5 G.B. diodes T.V. video 10/ BSY28 5/- 1 0C23 10/~ § C30. 2—Sil. trans., narrow gain spread
BIS. 6—Bi-directional trans. ASY6s .. 10~ | BVEZ, ol BT - T L O - o
B20. 4—Assorted NPN trans., TO-5,TO- '8 10/~ § GETIO2 2/6 | OC28 7/6 | DI. 25—!W hi-stab. renst‘ors mixed . 5/-
832. 4—| amp. recs. 200/300PIV 10/- § GETI114 2/6 § OC36 ] . i10/- | D3, 3—Germ. diodes, OAT0, OAT9, OABI 5/=
B33. 10—Germ diodes, assorted types 10/- f NKT213 3 2/6 } DIODES D4. 2—Sil. recs., Sub min., 400/600PIV
B34. B—Silicon dlodes. assorted types 10/- [ OC4l 2/6 | AAY42 2f= 400mA 5/—
B35. 2—2 zener diodes 1§{W., 7 and 10 volts 10/- | OC44 2/6 | OAIlO 2/—| D7. 2—Zener d|odes '5+1v., 250mW 5/—
B36. 10—Gold bonded, d:odes. assorted .. 10/~ ]| OC4s 2/6 | OA70 1/9 | D9. |10—Assorced capacitors, all types 5/-
B4)., 3—2G339A NPN audio, texas .. .. 10/~ | oc7i 2/6 | OA79 1/9 | D10. 20—Transistor heat sinks 5/-
B42. S5—TK22C germ. switching trans, 10/~ | OC72 2/6 | OASBI 1/9 |} Di4. 3—Low imp. earphones, less pluzs 5/-
. B43, 4-—IS100 sil. recs. 100 PIV, {1 amp .. 10/—§ OC73 o 5/- | oAl82 o 2/- § EI. 2—2N458 matched power trans.,
‘B44. |—Tunnel diode AEYH], 10S0M¢/s .. 10/~ | OC8! 2/6 | IN9I4 . /6 150v., BOW . i =3 .o 30—
¢ FREE » THE LARGEST RANGE OF LOW PRICED SILICON CONTROLLED RECTIFIERS {THYRISTORS) IN GT. BRITAIN.
* * :,"a/mp (TO 5 can) 3Par\r;p {stud) ;'\a/mp {stud) 16 \a/mp {stud)
y each | each each each
e Sr o e sy | e 96 s0 7/6 i00 Loje 100 49  FREE SCR liceracure including cireuic
STders over T4 in value 400 28/- 100 10/- 200 15/- 200 25/~ diagrams for light dimmers, speed controllers,
200 12/6 300 25/~ 300 30/~ AC power switch, etc., with all SCR orders or
¢ ’ 300 17/6 400 30/- 400 40/- on request
* * FREE 400  25/- 500 do. 500 50/ -
00 45/- 600 55/-

FIRST EVER LOGIC KITS. Learn for yoursel! how
computers work, even make one for yourself. Full
instructions for a noughts and crosses machine, binary
counters, timers, etc, L.1. 5 gns. L.2. 10 gns. No
need to purchase both kits. you ¢an start with L.2.
which incorporates L.I. DETAILS FREE.

MAKE A REV. COUNTER FOR YOUR CAR. THE
This encapsulated block will

*TACHO BLOCK'.

turn any O-ImA meter into a perfectly linear and
accurate rev, counter for any
ear. State 4 or-6 cylinder. 2 - eaCh

NO CONNECTION WITH ANY OTHER FIRM.
MINIMUM ORDER 10/- CASH WITH ORDER
PLEASE. For complete lists and substitution charts
send |/-in stamps, add ) /- post and packing per order,
OVERSEAS ADD EXTRA FOR AIRMAIL.

PUNCH

HOLE PUNCHES
Instant Type

3" diameter .. 6/10 ea.
Screw-up Type

13” diameter Toggle switch 8/6 .,
e i e 8/6 .,
3 3 B7G 3 9/- .
o 2 BBA, B9A 9/6 .,
y Ju e 102 .
e " 1o/,
4 s g Mo 1i/8 ,,
14” diameter Int. Octal 13/4 .
13" = 16/2

1+ " 18/10 ,,
137 3 B9G 21/8 ,,
13" . 24/,
RN, oy Meter 332,

Complete Set £9.3.6.
No extra charge for postage and packing in the U.K.
Now supplied by :

TOMPKINS & LONGMAN LTD.

237 GIPSY ROAD
WEST NORWOOD, S.E.27
Tel.: Gipsy Hili 5000

Laboratory Components
Resist.

Transistors.
BC108 5/8 each

Germanjum, Ass, PNP NPN AF Types 10/8 per {doz.
Gérmanium, Low Lenkage. RF Types 12/- per §doz.
Type 1020, ENP, Germanlum, AF, 50mW 8/- per Doz.

T¥pe 1024, PNP. Low Leakage, RF,

7/6) (OC‘lb 8/8) (0C36 10/-)

38 Crawford St., London, W.I

All goods O.W.0. and P.P. 1/6

W, 0% ngh Btab. Class 1. Low Noise 3/- per Doz.
Capacitors.

Min. Electrolytlcs, Assor Single value 9/- per Doz.
Polystyrene sub-min. 25V. 109/, Ass, 8/- per Doz.

Matched Output Kit, 0C81D + 2 X OC81 7/8 per set

Type 1021, PN P, Germanium,AF, 200m W 12/6 per Doz.

£6/9/6

4me/s Typ: 17/8 per Doz.
0C44, 0046 OC70 OC71 ACY22, 0C81D 2/3 each
Pow er Tran

For complele list of Laboratory Components send S.A.E.

LABORATORY EQUIPMENT (ELEC)

Solve your communica-
—— tion problems with thiv
4-Station Transistor Intercom system (1 master and |
3 Subs), In de-luxe plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-

gery, Schools, Hospital, Office and Home. Operates

on one 9V battery. Onfoft switch. Volume control.

Complete with 3 connecting wires each 66ft. and
8/6.

other accessories. P. & P.

Usuolly TR

rsl/ 12(X1/
td|X| /2| X] /
el2 [ X|/]2{X] !

Simple Electrical Analogue circuits to solve

the above, 4f6d.

PLANET INSTRUMENT CO.

25 (E), DOMINION AVE., LEEDS 7

398

Our Price ONLY

49/6

Modernize business or home with this new two-way
Portable Transistor Intercom, consisting of Master
and Sub, in etrong plastic cabinets with chromium
stands. Designed as a two-way Instant communica-
tion system. Calljtalk/listen from Master to 8ub and
Sub to Master., Operates on ome 9V battery.
Complete with 60 ft. wire and battery. P. & P. 2/6

R ‘Why not
3: boost bus-
o Inelss effi-
clency
Y with this
incredible
De-luxe
Telephone Amplifier. Take down long telephons
messages or converge without holding the handset.
A status symbol? Yes, but very useful one. On/oft
switch. Volume Control. Operates on one 9V. battery
supplied for 2/6 extra. P. & P. 2/6.
Full price refunded #f not satisfied in 7 days.
WEST LONDON DIRECT SUPPLIES (PE/5)
180 RENSINGTOR HIGH STREET, LONDON, wW.§
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The series will be of
exceptiomal value in
training mechanies and
techniclans in electriclty,
Radio and Electronics.

WHAT THIS MONTH’S ENTHUSIASTIC
READERS SAY

-« . These Manunis have played an important part ininy career . ..
K.W., WEST DRAYTON

« .. Thene books create a sound basix on rwhich to build n suceeasfrl
Juture . .. R.G., LOWESTOFT

« .« I am well pleased with the series. Everything is well set oud int
self-explanntory diagrams . .. D.D., WEST HAM

« + .« A realiy briltiant series . .. T.L.. NEWCASTLE

POST NOW FOR THIS OFFER '

The New 'Picture - Book ' way of learning

BAS

You'll find it easy to learn with this outstandingly successtul
new pictorial method—the essential facts are explained in
the simplest language, one at a time; and each ia illustrated
by an accurate cartoon-type drawing.

ELECTRICITY (5 Vols)

ELECTRONICS (6 Vols)

ELECTRONIC CIRCUITS (2 Vols)
INDUSTRIAL ELECTRICITY (2 Vols)
SYNCHROS & SERVOMECHANISMS (2 Vols)

The booke are based on the latest research into simplified
learning techniques. This has proved that the Pictorial
Approach to learning Is the quickest and soundest way of
gaining mastery over these subjecta.

r-----------------------

TO SELRAY BOOK CO.
60 HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, one of the above sets on 7 Days Free
Trial. I will either return set, carriage paid, in good condition within 7 days or send the
following amounts. Basic Electricity 70/- Cash price or Down Payment of 15/-
iollowed by 4 fortnightly-payments of 15/- each. Basi¢ Electronics 82/- Cash Price
or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each. This offer
applies to UK. only. Overseas customers cash with order.

Tick set required (only ONE set allowed on free trial)

BASIC ELECTRICITY 70/- O

BASIC ELECTRONIC CIRCUITS 40/-
BASIC INDUSTRIAL ELECTRICITY 40/- a
BASIC SYNCHROS & SERVOMECHANISMS 38/- O

BASIC ELECTRONICS 82/- O

ALL PRICES INCLUDE POSTAGE PES
Signature ... oo e ot s o e S SN o ST R T P i Vo b
(If under 21, signature of parent or guardian)
NAME...... Giesinse s s shins s st o GBS e B 1 rovegns
BLOCK LETTERS BELOW
FULL POSTAL
ADDRESS 5 ..o s o 5890 s st o 4 Y Wl LR ... ot

FANTASTIC

25 ASSORTED TRANSISTOR
POPULAR VALUES. &

100 ASSORTED HI-STABILITY RESISTORS 0:1%, 19,
0, /

or 5%

200 ASSORTED 3, i, + WATT RESISTORS, P.C.

TYPES {NCLUDED.

100 SILVER MICA AND CERAMIC CAPACITORS

POPULAR VALUES.

12 ASSORTED POTENTIOMETERS, INC. TANDEM,

W.W., PRESET, ETC.
ALL PACKS {0/- EACH

WENTWORTH RADIO

ELECTROLYTICS

SELL-OUT SALE

OWING TO THE EVER-INCREASING DEMAND FOR A LARGE SELECTION OF SEMICONDUCTORS WE ARE CLOSING OUR
COMPONENT SECTION. THIS ENABLES US TO OFFER THESE FANTASTIC BARGAIN PACKS TO YOU. DON'T MISS THEM

FANTASTIC

ORDER NOW !
10 ASSORTED SWITCHES, INC. SLIDER TOGGLE,

WITH ANY SiX PACKS
ORDERED ONE
BARGAIN

PRINTED
TERMINALS,
PLUGS,
TRIMMERS,
COILS, BULBS, ETC., ETC.

PUSH BUTTON, ROTARY, ETC.

100 ASSORTED WIREWOUND AND CARBON
RESISTORS, | WATT—5 WATT.

100 ASSORTED PAPER  AND  POLYESTER
CAPACITORS. 125 vwg—3500 vwg.

12 MAGNETIC MINIATURE EARPIECES WITH
LEAD.

FREE FREE

SUPER
PACK INC.
STRIPS, TAG
CIRCUITS, ;

TRANSFORMERS.,
SOCKETS, RECTIFIERS,
FERRITE  RODS,
10 ASSORTED TV AND RADIO ELECTROLYTICS

INC. 8 MFD, 16 MFD, 32 MFD, ETC.

POST AND PACKING /3 PER PACK

ANY 10 PACKS P. & P. FREE
1a WENTWORTH COURT, ALSTON ROAD, BARNET, HERTS.

WELCOME LIGHT

With a SELCON Automatic
Photo Electric Control Switch.
Safety-security-convenience,
Lights automatically on at sundown
— off at dawn. Selcon gives
SOLAR-control, for garage and
porch lights, in nurseries, shop

windows, ete.  200/250v. A.C.
49I6 Comparable controls cost -

p. & p. double,
2/6 Send C.W.O., or delails from :
PHOTAIN CONTROLS LTD. (K}
Randalls Road, Leatherhead, Surrey

Now available - :

free revised catalogue
of the widest range of

Lenses, Prisms, Graticules, Flats, etc.

from Dept. No. P.E. 1

UNITED TECHNICAL SUPPLIES LTD s

20 TOTTENHAM COURYTY ROAD ' LONDON - W1
Phone LAN M&/7
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12 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

(9) POWER AMPLIFIERS. 12 watts

RMS output. 100mV input. 30 c/s to
20 kfes & 1dB. 6-Transistor Push-pull.
Panel size 4 X 24 X | in. H/S 4 X 4in,
Leaflet on request.

MPAI10/3 3-5ochm spkr. £4.10.0, p.p. 2/6.
MPAI10/15 8-16 ohm spkr. £5.5.0,p.p.2/6
{Mains unit | or 2ampiifiers, 59/6, p.p. 2/6)

The Finest High Fidelity at
Unbeacable Prices

(10) PREAMPLIFIERS. 8 input selector.
Treble, bass, volume, filter controls.
[4mV to 100mV inputs. Battery operated
or from Mains Unit. OQutput up to 150mV.
LEAFLETS ON REQUEST.
MP2 Mono 9% X 2+ X 2in. £5.10.0,
p-P. 2/6 (grey and gold fron: panel 8/6).
SP4 Mono/Stereo, 9 3: X liin.
£10.19.6, p.p. 3/6 (front panel plate 12/6)
® ALL UNITS BUILT AND TESTED

25 WATT AMPLIFIER
B-Transistor design, Push-pull out-
put for 74 to 16 ohm speaker.
150mV input. 30c/s to 20k/cs & |dB.
For use with valve or transistor pre-

li

(10)

;65';.!;"1 (|O) above o
PRICE B Eles
AND TESTED ° I9'6 3/-
(Mains unic 79/6, p.p. 2/6)

(3 MULTI-METERS SCOPE

PT34 1kV 39/6 EP30k 3J0kV £6.10.0
TPIO 2kV 75/- EP50k 50kV £9.19.6
{TI-2 20kV 69/6 500 30kV £8.17.6
TP5S 20kV £5.19.6 EP100k 100kV£10.10.0
® CT52 Scopes £22.10.0, p.p. [0/~

Complete range of test equipment in stock

{16) NOMBREX TEST UNITS

% 150 kc/s—JSO mejs RF Generator
. £10 . All Transistor,

* 10 cls—IOO ke/s Transistor. £16.19.6

Audio Generator.

{15) GARRARD BATTERY
2-SPEED TAPE DECK
Brand New with R/P head,
erase/osc. head, tapacasseue

Specifications and
circuits. 2 speed 2-track 9 volt
operated. List Price |3 gns

P. &P,
PRICE £8' |9' 36

HENRY’S RADIO LTD.

303 EDGWARE RD., LONDON, W.2
PADdington 1008/9 (STD: 01-723 1008)
Open Mon, to Sat. 9-6. Thurs. | p.m.
Open all day Saturdoy

COMPONENTS AND
EQUIPMENT. The largest
range in the country, 8/6
buys 1967 200-page catalogue
with discount vouchers.

SEE BACK COVER FOR MORE ITEMS OF INTEREST

(12) MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fully cunable superhet with excellent
sensitivity and selectivity. Output up to
4 volt peak. Complete with front panel,
etc. 9 volt operated. For use with any

amplifier or tape recorder.

TOTAL COST (P75
TO BUILD £3'I9'6 2/6
(|4) VHF FM TUNER

lied as 2 Pr bled Panels, plus

metal work Superhet design, 88-108 Mc/s,
9 volt operated. 6 Mullard Transiscors
Total cost to assemble £12.17.6, p.p. 2/6

STABILISED POWER SUPPLY
Two outputs. 3.6 volt and 9.6 volt up to
250mA each. Transistorised and Zener
stabilised. 110 to 250 volt mains input.
1n case with leads. PRICE 67/6, p.p. 2/6.

{7 5 WATT AMPLIFIER
6-Trans|stor Push-pull 3 ohms. 6mV into
12/18V supply, 2# X 2 X l4in.
BUILT AND TESTED 69/6 i
(optional mains units 54/-) 2/-

14 watt version 59/6.
Matching Preamplifier, 6 inputs, treble/
basslsele:tor/voluma controls. 6-10mV
o/put - I8V supply. 7916, p.p. 2/-.

r use with any Trans:smr Amplifier
LEAFLET ON REQUEST

FMT4l FM TUNER, é-transistor,
3 diode design. Com- P.P.
pletely built and tested £8 Io 0 2/-
(19) AMT3I1. Med. Wave Tuner. Built
ready to use. 79/6, p.p. 2/-.

MAKE 5
DIFFERENT
RADIOS ror

39/6

Amazing
p Radio

A 47’10 " Constrnetion
/; & Sct! Become a
radio expert for

39/6. A dcomplete
Home Radio Course. No

ent Offered BELOW

PERSONAL

SETS Our Price

£6. 18. 11]v.

YOUR CHANCE TO | ONLY

IFrunrated Import Ship- u NIQUE NEW
e s .G | PORTABLE
RADIOS
TRANSCEIVER | FULLY TRANSISTORISED
READY BUILT

Full Variable
waveband. NOW A

You've heard about | FRACTION OF THE NORMAL
them—you've read | PRICE

AMAZING

No soldering

n em. {
OWN THEM. Highly sensitive two-way
transiator transceiver sets have individual
volume control aml talk-listen switch,

experience needed. Parts i ding Tnstruc-
tions for each design. Step-by-Step plan,
all Transistors, loudspeaker, personal phone;
knobs, screws, etc., all you need. Box size
14° X 10° X 2° (parts available separately).
Originally £6. NOW 39/6 plus4/6 P. & P.

1 ic aerial pulls in the voice from the
other set over tremendous distances~-no
wires—a genuine tranaceiver ns used by
official bodies and forces, 500 sets only at
£6.18.11, including nccessories, batterieaete.
Plus 4/7 p.p.

These cannot be used in UK.

All the latest refinements are packed into
this new MULTI-STATION ALL Trannis-
tor radio—the internal aerial picks up even
the remote stations and the powerful built-
in speaker gives room fiiling volume. Indi-
vidual tuning, first-class reception.
Purchase with confidence—packed in original
manufacturer’a cartona. (Personal earpiece
and battery 4/6). Send 29/6 plus 4/6 p. & p.

29 6 WHY PAY I Te— |
MORE? Yes, a perfectly ordinary packet of

cigarettes! But watch your friends’
astonishment on hearing its range of stutions
loud and clear, Holds 10 cigarettes—yet
conceals sensitive, fully transistorised
elrcuit (mcludmg tiny battery). A
young boy can assemb!: it in 2 hours. No
soldering. Only |6 connections to
make. ALL PARTS lncludmg setni-
conductors, ABC Plans, etc,. ONLY 25/-
plus 2{6 P. & P. Parta available sep.nr ately,

CONCORD ELECTRONICSLIMITED (Dept. P.E. 31) [ OER W, mt ocser omis

BAKER 12in. STANDARD

Now with built-in concentric tweeter cone

The ideal High Fidelity Speaker for use where higher outputs
are desired in the home, public address,
schools, theatres, etc.

YOU CAN AFFORD! AN INDIVIDUALLY MANUFACTURED

ENGRAVED FACIA PANEL

gaxi?um Power " 25%:3“5 Available

ass Resonance = PS5 from all

\F/':.:eofcﬂf'ﬁf.meg.r 14,000 gar%sg Radio & WE OFFER A COMPLETELY NEW SERVICE TO
Voice coil impedance 15 ohms Hi-Fi ELECTRONIC ENTHUSIASTS WHO WISH TO MAKE
Voice col materil ~Copper Delers THEIR APPARATUS INDISTINGUISHABLE FROM
g:;‘:s;?—f—zz?\sde 4, CF{’OS" £8 THE MOST EXPENSIVE PROFESSIONALLY MADE
Chassis material Alcomax EQUIPMENT.

Overall diameter 124" Post Free FOR FREE QUOTATION AND FURTHER INFOR-

Send for New catalogue and enclosure plans

Baker Reproducers Ltd.

Bensham Manor Road Passage, Thornton Heath, Surrey.  THO 1665

MATION SEND S.A.E. AND WORKING DRAWING
OF APERTURES AND WORDING REQUIRED TO:—

GREYMEL LTD., 34 PANGRAS RD., LONDON, N.W.1
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VALUABLE NEW HANDBOOK

FR [[ T0 AMBITIOUS

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 Enginecring
industry, irrespective of age,experienceor training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

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

WHICH OF THESE IS
YOUR PET SUBJECT?

THIS BOOK TELLS YOU

Y HOW to get a better paid, more interest-
ing job.

Y HOW to qualify for rapid promotion.

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

Y HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the
chances you ore now missing.

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

132 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore- The specialist Elec-
tic Courses for beginners in tronics _ Division of

Radio, T.V., Electronics, Etc., BILET.

A.M.LE.R.E. City & Guilds NOW offers you a
Radio Amateurs’ Exam. real laboratory train-

ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics — Practical
Electronics— Radar Tech.
Frequency  Modulation ~—
Transistors.

ELECTRICAL ENG.
Advanced Elecirical Eng.—
General Electrical Eng. —
Installations — Draughisman-
ship — Hluninating Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced  Civil "Eng.—
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanitary Eng.— Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

RADIO ENG.

Advanced Radio — General
Radio— Radio & TV Servicing
— TV Engineering — Tele-

conmpnunications — Sound
Recording — Auromation -
Practical Radio -— Radio

Amatenrs’ Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng, —
P’ress Tool Design — Sheet
Meral Work — Welding —
Eng. Pattern Making —
Iuspection - Draughtsmanship
— Metallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Auto. Eng. — Auto.
Maintenance — Repair —
Auto. Diesel Maintenance —
Auto. Electrical Equipment—
Garage Management.

R.T.E.B. Certificate ing at home with
P.M.G. Cerlilicate practical equipment.
Practical Radio Ask for details.

Radio & Television Servicing
B. I L] E. I ®

Practical Electronics
Efectronics Engineering
Automation
You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES”’ — send for your copy now—
FREE and without obligation.

POST NOW!'

e

pps

¥ 10 B.LE.T., 3164 ALDERMASTON COURT,
ALDERMASTON, BERKSHIRE.

3d. stamp if posted in =
an unsealed envelope.

Please send me a FREE copy of “ENGINEERINGl

OPPORTUNITIES.” I am interested in (state subject,

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power?
AM.LERE., AM.IMechE., AMSE., AM.ILC.E., BSc, ENAME ... e
AM.IP.E., A.MIM.L. A.RILBA. A.LO.B, AM.IChemE, AR.ICS,

M.R.S.H., A.M.LE.D., A.M..LMun.E., C.EENG., CITY & GUILDS, GEN.
CERT. OF EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
3164 ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

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

Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2. Printed in England by

THE CHAPEL RIVER PRESS, Andover, Hants. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd.: South

Africa and Rhodesia: CENTRAL NEWS AGENCY LTD.: East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including
postage for one year: To any part of the World £1 16. 0.
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1967 CATALOGUE 200 PAGES PLUS!

COMPLETELY NEW EDITION — HUNDREDS OF NEW LINES

@ Contains the largest and most comprehensive range of components and
Over 5,000 stock lines with more data more stock
lines. Information and illustrations. Hundreds of bargain lines. You Total value 10/- for use
cannot afford to be without a copy of this catalogue. Supersedes all

equipment available.

previous editions.

Price 7/6, p.p. 1/-.

@® 5 FREE VOUCHERS

on purchases. Pays for

MORE THAN A CATALOGUE—A COMPLETE REFERENCE cataiogue after use. are o e
@ Unbeatable value — 200 packed pages — 10/- value discount vouchers @
MARRIOT TAPE HEADS SCR’S (THYRISTORS) RADIO CONTROL RECEIVER
§ Track R/RP/3 Med z, 7/6. R/RP/1 ﬁigh X, ® 1 AMP S8ERIES WIRE LEADS “ TINYTONE® 27 mc/s band receiver.
8/-. R/RP/1 High z + R/E/1 erase on block, H0PIV . .. 76 100 P1V . /6 Printed circuit construction. Sensitive
18/8. i Track L/RPS/12 High z, 15/-. 200 PIV . 12/6 300 PlV . 15/- 4-transistor design. Size only 2° X 2%
L/RPS/T Med z, 19/6. L/E8/9 erase, 12/6. 400 P1V (280V Rmu) -4 .. 178 X §*. Complete with circuit .md in-
Also HR-RP single track Rec/Play Med z, 6/8 100 ;{.‘\’7 3 Amp S'éudv'l;‘ ype h 8/6 structions. TOTA COST 55/
- 400 7 Amp (280 ms) Stud Type 25[- - ] 6
DEAC RECHARGEABLE BATTERY 400 PIV, 3 Amp (280V Rms) 20/~ (Circuit etc. 1/3 nvp:\mtely) i
@ 9.6 volt 225mA/H .. 20/-, P.P. 1/6
FM STEREO DECODER TUNNEL DIODES
DEAC CHARGER 7 Mullard Transistors.  Printed Circuit ImA 22/6; bmA 15/-; 1omA 12/,
To charge 3.6 volt and 9.6 volt packs. Design with 8tereo Indicator. For use with Brand new at fraction of normal pride,
Fully mains isolated P.P. any valve or transistor FM. Uses pot cores to Free Bpecs. supplied.
In mouided case. 451- 2/ Mullard design and ger. and silicon tran-
istors, Leaflet on request TRANSISTOR CATALOGUE
4 BUILD A QUALITY 2 OR 4 ¢ i P
(S TRACK TAQPE RECORDER Complete Kit Price £5. I 9.6 P.P. 2)- Compietely new 24-page 1967 edition.

@ Plug-in printed circuits @ 170 transistors and devices ® 10 selected tone
colours @ Fully sprung keyboard @ Vibrato @ 6 Octaves of generators @
Simple locked-in tuning @ 110/250 volt mains unit @ Cabinet size 304" X
154” X 9” @ Weight 351b. Cabinet with detachable legs, music stand and
foot swell pedal @ Fully detailed building manual with photos, drawings

and full circuits.

3-speed version using ‘363’ decks
@ TWO-TRACK., Deck £10.10.0. Martin | (6) VHF FM TUNER TO BUILD

Amplifier. £14.19.8. Cabinet and speaker 87/105 Mec/s Transistor Superhet. Geared
7 gns, Complete kits with FREE 7in. 12001t, tuning. Terrific quality and sensitivity.
tape, spare spool. For valve or transistor amplifiers, 4 x 3§ x
Today’s Value £45. 27 gns. P.P. 15/- 2}in. Complete with dial plate, 5 Mullard

@ FOUR-TRACK. Deck £13.10.0. Martin | aronsistors (FA Decoder Kit £5.19.6. P.P.

Hundreds ol new types with details.
The largest range availuble with data,
information, illnstrations, etc. Nend 1/-
for your copy.

INVERTOR KITS
12 volt tnput. O\np\lt 230 volts, 50 ¢/s.

7-Transistor MW/LW Car Radio. 12 volt

Full 3-waveband tuniog. Pushbution wave- | giorated. 3 watd output. Push-button wave-

e R e ot S | change. ‘RF stage. Supplied bullt, boxed,
lack-chroni cahine! x x n. - ‘i 1,

(8W 17-50 mictres). Ear/Record sockets. 1 et it soniel By S penicer i gRR g S

fixing kit and manufacturers’ current
watt Push/Pulloutput. 6 Mullard Transistors. guarantee, Special Bargain Offer. Buy Now!

Handbook TOTAL COST P.P.
onrequest ToBUILD £7.19,6 sjs | LIST PRICE 15 OXS. £9.9.0 5

CAR MONO/STEREO AND MONO TAPE PLAYERS—TERRIFIC QUALITY
12 volt pos. or neg. earth operated. Usea Musicassettes. Elther your own
' recordings or EMI/Philips prerecorded tapes. Fita any car. Full range of
controls bass/treble/volume. Provides 50 mins. {rom one tape. Bupplied com-
plete with speakers, fixing kit, instructions and 60 min. prerecorded tape.
Leaflet on request.

Prices. Mono 26 gns. Mono/Stereo 32 gns. British Made.

SUPPLIERS OF QUALITY COMPONENTS AND
EQUIPMENT FOR MORE THAN 20 YEARS

15.19.6 d 2 elovatt .l ene b ae
Amplifier £15.19.6. Cabinet and speaker m wal o .. 8 P,
7 &ns. Complete kits with FREE 7in. 12001t | 10 A>T £6.19.6 "o
tape, spare spool. ® ($ ) REGENT-6 MW/LW
Today's Value £50. 30 gnS. P.P. 15/~ {Cabinet Assembly 20/- extra) POCKET RADIO TO BUILD
istor auperhet.
® GARRARD DECKS—BRAND NEW FULLY GUARANTEED ) speaer I o e
1000 mono £5 19 6  8SP25 stereo £10 18 8 401 less cart.farm £27100 cabinet 5 % 3 x 1}ins, Phone socket.
AT5 mono £6 88 SP25 Deram £13 19 6 AT6 mono Mk. 11 £8 19 6 TOTAL COST 69/6 P.P.
2000 mono £8 968 AT60 less cart. £10 19 6 ATS stereo Mk. I £9 10 0 TO0 BUILD i 2/f-
2000 stereo £6 18 8 AT60 mono £11 10 0 AT8 Deramn 211 19 0 Full tuning on both bands
3000 1 m stereo £7 19 8  ATB0 stereo £11 18 6 Deccadec Mk. 11 £17 17 0
BP25lesscart, £0 19 6 "AT60 Deram £14 19 8 A70 less cart. £17 17 0 HI-FI Trom stock.!
SP25 mono £10 10 0 LABSO less cart.£25 0 0 {P. and P. 5{- any type) EQUIPMENT ARMSTRONG
All other makes o? decks and cartridge in stock Complete range in UAD

(8  TOURMASTER TRANSISTOR el A
7)  GLOBEMASTER MW/LW/SW. requirements for G
) L LT CAR RADIO special price quote. WHARFEDALE

Hl ﬂdemonstra.tlon CELESTION
pen- GOLDRING
ROGERS. TRIVOX, LEAK ETC.

WE CAN SUPPLY FROM STOCK
MOST OF THE PARTS SPECIFIED
ON CIRCUITS IN THIS MAGAZINE.
SEND L1ST FOR QUOTATION.

OR BETTER STILL -BUY THE NEW
1967 CATALQGUE. EVERYTHING
YOU NEED IS AVAILABLE FROM
STOCK,

HENRY'S RADIO LTD.

303 EDGWARE RD., LONDON, W.2

PADdington 1008/9 (STD 01-723 1008)

Open Mon. tno Sat. 9-6. Thurs. 1 p.m.
Open all day Saturday

START BUILDING
FOR AS LITTLE AS
£5—BUILD THE
MAYFAIR A SECTION
AT A TIME

REVERBERATION
Translstorised mains operated unit
for use with any organ or audio
equipment. 18 GNS,

TO BUILD YOURSELF IN EASY STAGES
ALL PARTS AVAILABLE SEPARATELY

+% COMPLETE KIT 99 gns. (Carr. 30/-).

s DETAILED LEAFLET on REQUEST

% HP FACILITIES AVAILABLE.

% COMPLETE RANGE OF ORGAN
COMPONENTS IN STOCK.

See page 400 for
more stock items

Britain's best selling Hi-Fi transistorised 5, 12 and ® SEE FOR YOURSELF
25 watt amplifiers and preamplifiers—AM and FM CALL IN FOR
Tuners—New catalogue is a must—Order Yours NOW! DEMONSTRATION

4 el e S s S = ———
% MAYFAIR PORTABLE ELECTRONIC ORGAN—
Desi d b ORGAN
Build the World’s first All-Transistor L. W, Roche comroNETs
Portable Electronic Organ Kit

% Gold clad wire
and Rhodium
bars

% Chokes

% Puanels

% Pedal Boards
Y Ampliflers

% Reverberation
Equipment

* 8top Units
% Key Boards
Y Pedal Switches

% Expression
Pedals

% Relay Units
% Coupler3witches 4
* Etc. ete.

LIST ON REQUEST
NE VHF FM plus MW and

Longwave Car Radio. 3

* watts O/P. Pos. or neg.

earth 12 volt. British Made. Com-
plete with speaker, ete. 25 gnS
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