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Yes, STC Components Group
is able to supply you with about
five times the number of
different types of components
shown—off the shelf. And the
range of components is being
extended all the time. If your
requirements are urgent, STC
Electronics Services Division
offers same day despatch.

Only one-fifth of the story!

Each STC Division maintains an
Applications Department with
Engineers ready to help you
choose the most suitable and
most economic components and
circuits for your equipments

or systems.

Wherever your location on the
map, STC Components Group,
made up of nine successful
Divisions and a single mobilized
field force, can put the finest
components service right on your

doorstep. The Group is
represented in practically

every country through ITT
(International Telephone and
Telegraph Corporation).

To obtain your copy of the STC
‘Designers Digest’ write, phone
or telex STC Components Group,
Footscray, Sidcup, Kent.
Telephone: FOOtscray 3333.
Telex: 21836.

high-grade components by

COMPONENTS GROUP

G512

Ww—001 FOR FURTHER DETAILS.
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TAAINOR

The Avo Multiminor M&4 is the

of this

latest

version well-proven  multi-range
measuring instrument. Designed and ass-
embled to high standards of reliability, the
Avo Multiminor offers simple yet instant
range selection with a single rotary switch,
There is only one pair of sockets for all
measurements, and the scale plate is clearly

marked for easy reading.

Accuracy 1S within the limits laid down in
B.5.8. 88/1954 for up fo 33" scale length

indusirial portable instrumerts.

Panclimalic conslruction enables the Multiminor lo
be used n.all types of citmatic condilions. The
instrument js supplied in an allractive black carrying
case, compléte with interchangeable test prods and
clips, and a multi-language instruction booklel,

Inexpensive
Easy-to-use
Pocket Size

Write for full details.

ANV

30, "0 P AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON S.W.1 refeptione; viCtaria 340

MM e

WW-—003 FOR FURTHER DETAILS.
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First things first:

‘ARKLONE’ is a pure liquid,
boiling point 47°C,

chemical nomenclature

1.1.2. trichlorotrifluoroethane;
non-flammable, non-toxic.

w

Now for the graph. Well, tnere was tnls customer who converted his BEFORE
cleaning process from hand cleaning, using isopropyl alcohol and a team Hand cleaning, by girls using alconol:
of girls, to a total immersion process using ‘ARKLONE" ultrasonically’ _C__ S
irradiated in a suitably designed plant. Capital cost and depreciatiort il l
rv—— S5 DO B s O Labour charges 2083
12000+ i T Solvent consumption |
(4 gals. per week at 3/6 per aal.) | 36 8
Services nil !
Total/year ‘ 2119 8
|
AFTER
Immersion cleaning with "ARKLONE’,
cleaning in batches in an uitrasonic plant
operated by one man:
£ s
Capita! cost (plant written off I
in one year) 800
Labour charges 500
Solvent consumption
(1 gallon/weekK at
£4.13.9 per gallon) 234
t e o TR o o T Services (electricity and water) & _L .
1 ST nber ol et e b caned | s Total/year 1551

This customer saved £570 on the first year's working after deducting capital cost. And, in fact, probably rather more
than this, because the number of rejects formerly produced by harsh solvent action and handling was not known,
nor the cost of insurance premiums (isopropy! alcohol is highly flammable and toxic— ARKLONE' is neither, and
makes working conditions safer and more pleasant). His operations are concerned with cleaning printed circuit
boards, and ‘ARKLONE’ is particularly good at that, because it does not attack the metals, plastics, resins and
elastomers normally used in this kind of construction.

‘ARKLONE is also first-class at cleaning computer core memories, tape recording and nlay-back heads, and
other components consisting wholly or partly of plastics materials, or containing resins or elastomers—spectacle
frames, for instance.

We'll say it again : ‘ARKLONE’ is a costly cleaning solvent that would be cheap at twenty times the price !

If you want to work out the cost of changing your cleaning process to ‘ARKLONE —get in touch with ICI. One

of our representatives will be glad to assist you.

‘ARKLONE’ is the ICI registered
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON SW.i trade name for ‘ARCTON’ 113 AR8S

WW—005 FOR FURTHER DETAILS,
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BY APPOINTMENT TO
H.RH. THE DUKE OF EOINBURGH

SUPPLIERS OF MOBILE
RAOIOTELEPHONE EQUIPMENT

2 GAMBRIDGE transis
Mobile Radiotelephone

A

A new high Standard in Mobile Radiotelephone design

W Fully transistorised receiver W Printed circuit sub-assemblies M Sealed LF. block filters M Dustproof and spiashproof
W GPO approved and meeting American and European specifications 100 Milliamps receiver drain B A.M. or F.M. versions
W 25 Kc/s or 50 Kcfs channelling B Single or six channe!

PYE TELECOMMUNICATIONS LIMITED

CAMBRIDGE - ENGLAND . TELEPHONE: TEVERSHAM (CAMBRIDGE) 3131 - TELEX No. 81168
WW-—006 FOR FURTHER DETAILS.
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THEQ'QBantam

TWO-WAY RADIOTELEPHONE

a Fully Transistorised
Walkie-Talkie!

In the tradition of the
outstanding Cambridge and
Vanguard Radiotelephones,
Pye have produced the
Bantam, abrilliant fully tran-
sistorised Walkie-Talkie.

M Fully transistorised Tr itter and i B Li i 41bs. (1.82kg.)
B Long endurance with Rechargeable W Frequency Band 25-174 Mc/s.
or Dry Battaries : M Weatherproof
B Crystal Filter selectivity M Air Registration Board approved for light
u ity and ibility of t: aircraft category 141
W Very high performance Receiver M Approved by G.P.O. to Spec. W6345

B Intrinsically safe version available

TEL : TEVERSHAM 3131

PYE TELECOMMUNICATIONS LTD. cameripge, encLanp. Teiex No. 81166

WW—007 FOR FURTHER DETAILS.
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Down to 300 pV

Nlrcuni Instruments
present a new
challenge in VHF

veitage imeasurement
VHF ELECTRONIC VOLMETER TYPE TF 2603

An entirely new, fully transistorised millivoltmeter for direct voltage
measurement from 300 pV to 3V at frequencies up to 1,500 Mc/s, and
up to 300V at 500 Mc/s. The 3-inch diameter probe uses a pair of fast
germanium diodes in a full-wave circuit. Response is close to r.m.s.
with inputs of fess than 30 mV and peak in the 0.5V to 3V region.
Accessories include a 100:1 muitiplier for measurements up to 300V.

WW-—008 FOR FURTHER DETAILS.
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Targeted for the veal
needs of the clectronic industry

Low-level signal measurement in semi-conductor
cireuits

Meusurement of transistor parameters
Voltage measurement on strip-line circuits
Measurements at locations remote Irom mains supplics

Flimination of measurement errors due to civenit
earth loops

Noise measurements, Distortion measurements

Linpedance measurements at low voltage using a
Circuit Magnification Meter

Detection of unwanted oscillations in wide-band

amplifiers
w'ﬁ Y ‘Taning narrow-band amyplifiers
Price: £290 including 100:1 multiplier Testing frequency respouse in filters

Null detection in widc-band bridge measurements

A GOOD NAME FOR GOOD MEASURE

MARCONI
lNSTRUMENTS

Marconi Instruments Limited
Longacres, St. Albans. ierts
Tel: St. Albans 58292 Telex: 23350

Please write or telephone for full

technical and commercial information about
this new instrument. On specification,
performance und value-for-money,
Marconi instruments challenge comparison
with any in the world.

rcses

WW—009 FOR FURTHER DETAILS.
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musical balance

All amplifiers—or nearly ali—have bass and treble controls.
All bass and treble controls, not unnaturally, increase and
reduce the bass and treble, but here the similarity ends!
The bass control on the QUAD varies both slope and turn-
over in four frequency discriminative networks of equal
impedance. The channels are locked to eliminate phase-
shift so that the stereo image-is maintained at all settings.
The treble operates midway between variable slope and
variable step so thatitis possible to adjust musical brilliance
while maintaining natural harmonic balance.

A Level position may be selected within 0-5 dB 20-20,000 ¢fs.
while other settings are guaranteed within 1.5 dB of the
published calibrations.

Of course, when programme sources become consistently
good, tone controls wiil not be necessary, but meanwhile
how is musical balance achieved on your ampfifier?

For the closest approach to the original sound,

Our slogan for fifteen years and our design objective for
1wice that long. Ask your dealer for details of the QUAD

range of high fidelity units or write direct to Ref. W.W.

Acoaustical Manufacturing Co. Ltd., Huntingdon. Hunting-
don 361.

o=

QUAD

wW—uid FOR FURTHER DETAILS.

Marey, 1966




March, 1966

WRELESS WORLD

everyene can mechanize and profit . . .

Business may be brisk, with everyone working ; but
where are all the profits ? Something is robbing
your company of its expected returns. Labour
costs are rising 8% a year; values of factory space
and production machinery are rising fantastically.
Under-utilization of these high-cost productive
elements through inefficient handiing operations
is your worst enemy, and British industry is
estimated to waste £800 million yearly in this way.
Even if your business is not arge, don't ignore the

mechanical
handling exhibition

10/20 MAY, 1966, EARLS COURT, LONDON

big savings possible with mechanized handling.
Many new ideas are discovered at every Mechani-
cal Handling Exhibition—a survey in 1964 revealed
that 47% of visitors had seen something new.
Mechanization is your best investment—simple
low -cost devices often produce remarkableresults.
See thousands of new ideas from over 300
exhibitors at the Mechanical Handling Exhibition,
Earls Court, 10-20 May. Don’t miss this important
event—mail the enquiry coupon now.

Mail this eeupen now for free tickets and further details

To the Manager, Mechanical Handling Exhibition,
Darset House, Stamford Street, London, S.E.1

NAME (picase print) .....
FIRM

ADDRESS .. pre—o

e ot m s s e i 2 )

WW—011 FOR FURTHER DETAILS.
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HERE'S VERSATILITY FOR YOU. . .

The

Twin recording
ampiifiers

V//Co/l0/B MONO/STEREO HI-FI TAPE LINK

Variable hias

=9
A
V("T"la .-.T
Rear sockets :
duplicated =]

on front panel

Twin playback pre-amplifiers

Push-pull biasferase
oscillator

0.C. heated
valves

Twin recording
level meters

PRICE
including

power unit
£46. 0. 0.

Instant comparison/ / Dual concentric
of original and gain controls for
recorded signals recording amplifiers and

i playback pre-amplifiers
Frequency correction
for 4 tape speeds

Designed for use with 2/2 or 2/4 track heads

Built to the same high standards as our tape recorders and decks
this HI-FI TAPE LINK has been developed for use with your
high fidelity equipment. It is capable of giving superb results when
matched to one of our Mark 5 Series 3 decks fitted with the
appropriate heads. Write for full details of this amplifier and deck
and complete range of tape recorders.

‘MARK 5
SERIES 3
MARK 5
MONO —HALF TRACK—TWO HEADS— f

MAGIC EYE TYPE M SERIES 3
(Available with recording fevel meter al extra
MONO — HALF TRACK — THREE HEADS —

High quality amplifier with power output of
24 watts r.m.s. and a frequency response of
40—20,000 ¢/s—can be used independently of
tape recorder — narrow gapped record/play-
back head for extended frequesncy response—
double gapped ferrite erase head to minimise
crase noise—headphone monitoring.

Brenell

RECORDING LEVEL METER

Separate rocord and playback heads — sepa-
rate record and playbhack amplifiers —ampli-
fier frequency response 25-26,000 ¢fs +3dB—
power output 2 waits r.m.s. — separaie bass
and treble controls — mizing of input signals
— speaker monitoring whilst recording.

BRENELL ENGINEERING CO. LTD.
231/5 Liverpoo! Road, London, N.1.
Telephone: NORth 8271 (5 lines)

WW—012 FOR FURTHER DETAILS.

MONQ/STEREO —HALF  TRACK (Record/
playback) — QUARTER TRACK (playback)
FOUR HEADS — TWO EDGEWISE METERS
Designed for use with high fidelity stereo
i i = on alt
input channels to ensure perfect matching
with all auxiliary equipment — dual concen-
tric recording level and playback leve! con-
trois—cathode follower output—four channel
mixing on mono programme sources — twin
recording and twin playback pre-amplifiers—
comparison of origimal and recorded signal—
adjustable bias level—recording facilities for
172 and 2/2 track—playhack facilities for 1/2,
22, 1j4 and 2'4 tracks —sound-on-sound
facilities — two edgewise meters for record-
ing tevel, tape output level and bias level.
Optional extra: stereo power amplifiers
and monitoring speakers.
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GOODMANS ‘" RANGE

HIGH FIDELITY LOUDSPEAKER SYSTEMS

There is a Goodmans Complete High Fidelity Loudspeaker System to meet your
requirements—to fit unobtrusively into your living room—to blend with your furni-
shings—enabling you to enjoy the finest quality sound reproduction, whichever System

is your choice.

MAXIM

A tae High Fidelily Loudspeaker system complefe, the
size of a shoe box—104" » 53”5 72", The meticutously
finished cabinet n hind-ubbed teak {or walnut) houses.
10 liny precision direc tadiator drve unils wiich cover
the Irequency range—45-20,000 €5 with fess dewation
from level respoase than almost any ofher High Fdality
Loudspeaker —and handle 8 viatls of nawer eauly. o
problems in finding room for it—just move 2 couple of
ks

Spocitication
Dimensions,

Power
Impedance
Enish

Price: £17. 10. 6. (inc. P.T)

The styling

1047 x 517 x 78 deep
35 20.000 <is

8t
15746 otms
Teak or Vialnat

Handles 15 watls of power —yzt mieasires anly 103 x 1817
8 deep—ine MEZZO reall; wiff g3 oo your bookshelf.
is teslcained yel distinctive, making MEZZ0 2n

SR

g

Range.
Pawer

Finish

Pric
\

“easy add :
The frequency range s 2 ciear and clean 40 20.000 </s
with 2 control and smoothness accounted for by two n2x
specially developed and patented leudspeokers. The &°
bass unit s of very advanced design and construction, and
is particularly notable lor its very low distortion and
extraordinary smoothness of periormance. it 55 claimed to
be Ihe smoothiest bass reproducer of its size ever 9ro
duced. The treble unit completes ihe quality picture to
grve an overall perfoimiance unrivalled in a reproducer of
of this size. The L C crassover network operates al 2,200
¢/s. The dislortion level is extraodinasily low, The pelectly
controlied balance of the MEZZO sound make 11—The
Loudspeaker (o Live Vilh,
Specification
Dimenstans,

tmpedance
Pistoriian

scheme

1010 181 2 B deen

40 20,000 ¢ 5

15 watls

Suitabie far B ohr— 15 ahm am

tolal hatiame at 55

'8 and avose, fer sound preszore
feve ol 80 db a1 611

Tazk or Walnut to order

Price: £26.5. 0. (inc. PT}
MAGNUM-K

Oesigned to 2 vary high standatd for professional putpuses,
the MAGRUM-K brings this szme standard to the audio
enthusiast at home. (115 a three-vay system, and althourh
seasonably compact (15 x 247 x 1147} o perforniance
compromises have been accepled. Every detail that couid
contiibute la really accurate sound repraduction has been
includzd. A new and potenled 12° Bass reproducer giies
minimal distortion down to 20 ¢/s. The Mid-range and High
Frequency units are high efficiency disccl radiators out-
standingly smaoth in peiormance, Muluple-seclian cross
over aetaork operates at 1,500 and 5,000 ¢, 5 and constant
impedauce cantrols for both middie and bigh frequency
onits permit ndividual balancing of the system. Power
handling 15 25 walls, but for domestc use amplifiers from
610 12 walts ae quite adequate,
Specification

Dmenzians,

X157 % 1137 deen
30-70,000 c/3
25 walts

onms

Texor Naral 1o order

: £36. 15. 0.

185"

\ ELEGANZIA I

A tullsized 15 wott 2-speaker High Fidelity Loud
spuaker systom with the enonnous advantage of a
deplh of QHLY §1°, A classic example of shm gracetul
sticiency, s eceptionally accurate perfoimance was
desqned for the connoisseur, The 12° bass unit
Bnploys Goodmans esclusive SUPRFOAM Giaphragm.
An LG crossover netwark \ransters the electrical
drive above 900 ¢/s to 3 back-loaded mud-range and
higgh-frequency uait

Specification

Dumensions. 27732071 61° deep
Range 15,000 cr3
Funer i5 watts
Impezance 15-16 ohms
s Tesk or Wainut

Price: £27. 16. 0,

SEE AND HEAR them at
your Goodmans Dealer

I Flease send me 3 free copy of Goodmans
I High Fidehty Manual.

| o

I Address

L __

WW

e g

GOODMANS INDUSTRIES LIMITED AXiOM WORKS - WEMBLEY - MIDDLESEX - Tel: WEM 1200, & meser ot tne rentaset G-oup

WW-—013 FOR FURTHER DETAILS.
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NEW SHAPES OF SOUND

Goldring-Lenco
6L 68

The many proved features of Goldring-
Lenco transcription units such as in-
finitely variable speed adjustment, pick-
up lowering device, automatic idler
wheel disengagement are retained on
the GL 68, which is the first unit to
incorporate the new. G.65 arm. This is of
low mass tubular construction with
stylus pressure adjustment by sliding
counterweight, and provision for height
adjustment to suit any chosen cartridge.
The interchangeable head slide (taking all
cartridges with standard ” fixing centres)
makes use of self-cleaning wipercontacts.
Swiss precision motor. Continuously
variable speed adjustment. Less than 1%
speed variation for 13% mains voltage
variation. Adjustable click-in positions
for the four standard record speeds.
Pick-up raising/lowering device coupled
to on/off switch. Automatic disengage-
ment of idler wheel. Full 12" diameter
turntable. Wired for stereo.

GL 68 Transcription Unit £16.16.0d.--
£2.14.7 {T.

Recommended cartridges for the GL68
are: Pickering V15 (AM1 and AMET)
Pickering 380A, Goldring CS90 & CS91E,

e

Pickering V15 AMIT and AME1 Micro-
Magnetic Cartridge

Weighing only 5 gm., these high output, high
compliance stereo—mono cariridges are perfect
for low mass amms. 15° tracking angle gives
minimum  distortion. Hermetically sealed, Re-
placeable push-in diamond stylus assembly, with re-
tracting stylus arm for added protection 1o records.
(0.0007" tip radius for VI5/AM1 and elliptical,
with even higher compliance, for V15/AME3).
V15/AM1 £9.8.0d. + £1.108d. P.T.
V15/AME1 £13.15.0d. + £2.48d. P.T,

Pickering 380A Cartridge

Moving-magnet for exceptional mono or stereo
reproduction. Features the exclusive V-guard
push-in diomond stylus unit which prevents
domage through accidental dropping of arm on
record. The Pickering 3B0A ensutes high channel

WW—014 FOR FURTHER DETAILS.

separation and virtualiy eliminates needie talk, hiss
or distortion. Hermetically sealed. 1t tracks at 2 gm..
faultiessly reproduces the most exacting records.
£1212.0d.  £20.11d, P.T.

Goldring CS80 and CS91E Cartridges

These are slereo ceramic cartridges with excellent
frequency response and cross-talk  Seporation.
Low tip mass, replaccable diamond stylus (CS90
—0.0005” or 00007 tip radius: CS91E—
elliptical) coupled with high compliance enables
these cartridges ta be played at light tracking
weights. CS 90 £4.4.0d. + £0.13.8d. PT.
CS91E £6.6 0d. + £1.0.6d. P.T.

C68 Cabinet and Cover for GL68.
Elegant sapele mahogany cabinet with
removable, clear Perspex dust cover.
Size: 14" x 17" x 7".

£8.19.6d. -| £1.12.0d. P.T.

Goldiing Manufacturing Company (G.B.} Ltd.,
486-488 High Road, Leytonstone, London, E.11
Telephone: Leylonstone 8343
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INCREASE THE SENSITIVITY
OF YOUR OSCILLOSCOPE,
VOLTMETER OR

COUNTER

The TA40! is similar
to the TA601
as illustrated

TA605
ACTUAL
SI1ZE
SPECIFICATIONS | TYPE TA401 TYPE TA&0L TYPE TA605
GAIN | 40dB. 0.1dB '60dB-0.1dB 20, 30, 40, 50 and 60dB0.24B
"~ BANDWIDTH | lc/s-3Mcjs 3¢/s-1.2Mcs 20-40dB, Ic/s-3Mc/s;
43dB 50dB, 2¢fs-2Mc/s:
| 60dB, 4cfs-1.5Mc/s.
BANDWIDTH | 4c/s-1Mc/s 10c/s-300ke/s 20-40dB, 4c¢/s-1Mcfs;
o3 |  60dB, 10c/s-300kc/s.
INPUT | >>5Mt2< 40pF > MQ<50pF =>5MQ<240pF
IMPEDANCE | from 100c/s to IMc/fs N from 100c/s to 300kefs frovz\ 100¢/s to 300ke/fs
INPUT NOISE |<I5uV, zero source < 15V, zero source As TA401 and TA601
i< 501V, IOOIi.* source l < 40pV, 100k source at 40dB and 60dB
POWER SUPPLY ’\ PP3 battery, life 100 hours PP9 battery, life 1,000 hours, or A.C.
3 | - _ Power Unit
AVAILABLE 1V up to {Mc/s, 300mV at 3Mc/s, into load of 100k & S0pF | 1V up to 3Mc/s into 100kQ and S0pF
OQUTPUT
QUTPUT 100€Y in series with 6.4uF
IMPEDANCE
| SIZE & WEIGHT | 3in. % lin % |4in. 7 oz. 2%in. % 4in. X 5%in. 24lbs.
PRICE with battery i -

and input lead | £17 0 0 ¢ £17 0 0 £27 0 0

LEVELL| *

PORTABLE INSTRUMENTS

Fully detoiled ieaflets are available on our complete range of portable instruments.

LEVELL ELECTRONICS LTD.

PARK ROAD, HIGH BARNET, HERTS. Telephone: Barnet 5028

WW-—015 FOR FURTHER DETAILS.
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Radio e TV e Industrial
® Serviceman's Test
Instruments

® Factory Wired and Kits

VIVM-VOM Tube Testers » CRT Testers
and Rejuvenatars  Audio and RF Sig-
nal Generating Oscilloscopes s Capaci-
tor Tester-in-Circuit » Color TV Testers

RACON ﬁ

World’s foremost p 3
manufacturers of
public address and
loudspeaker equipment

Microphone stands

9 for floor, tabie and desk

HERMAN H. SMITH INC.

manufacturers of

Electronic components e Insulated Binding Posts » Phone tip Plugs
and acks » Banana Jacks e Test Lead Accessories » Microphone Con-
nectors e Alligatar Clips » Pilot Light Sockets » Teflon Terminals
» Terminal Strips « Knobs e Dials » Connectors » Toggle Switches
General Hardware, Accessories

Complete Line of Replacement Semicenductors

ORR , RONIC nmanvtacturers of

Continuous Background Music
for Home, Boat and Car

Y —aDRE e

manufacturers of
Citizens Band Transceivers

3 3 Highest Quality
irish  we
Recording Tape

Scries 270 — Low Print Through
Mastering Tapes for Broadcast
Stations — Professional Recording
Studios

Series 208~ Professional High Grade
Tapes

Series 190 — All Purpose Tapes

Shamrock — Economy Yapes — For
the Amateur and Experimenter

4-track Stereo Tapes o
Pre Recorded Tapes o Extensive Library e Most Labels
® Available From Stock e Immediate Delivery

GOL.DEN SHIELD CORPORATION,
Manufacturers of Stereo Phonographs and Tahle Radios

Quality & Design
AM-FM Radios

Automatic Record
Changer Phonographs

tram manufacturers of
Mobile Power Converters
from 12 Volt to 120 Voit AC
and
Battery Chargers

carporation

manufacturers of
Replacement Needles for ail car-
tridges — Diamond and Sapphire
® Record Accessories

Wil

electronics co, inc.

Blonder-Tongue Labs, Inc.

manufacturers ot
TV Boosters @ UHF Converters & Closed Circuit TV
e TV Antenna Systems and Instruments

WRITE OR CABLE FOR COMPLETE CATALOGS

DIRECT FACTORY EXPORT DIVISION

MORHAN EXPORTING CORP.

458 Broadway, New York, N.Y. 10013 .

Cable Address: Morhanex

WW-—016 FOR FURTHER DETAILS,
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ECC83/12AK7: 2D21/EN91: GAKSW/M8100: ECF82/6U8

We supply many thousands of these and similar everyday
valves to both small and large equipment manufacturers.

GAWGA . »0\6/8136 £642: 12BYIA

Users of American Instrumentation rely upon us to provide
a speedy replacement service in valves not easily obtainable

in this country.

T e
CV4010: CY2578: C¥2134

The special needs of Government Establishments aid Depart-
ments are regularly catered for by us. Our stocking policy
ensures positive ability to supply even obscure types.

g A.RB.: M.0.A
& We maintain stocks of vaives approved by the Air Registration
% Board and Ministry of Aviation making available an " off-the-
§ shelf " service in released items for the firsc time.

OUR ORGANISATION draws upon the resources of electronic valve manufacturers
all over the world. It responds immediately to your requirements. A catalogue
of over 1,000 specific types is available to bona-fide users through the Wireless World
reader service.

PINNACLE ELECTRONICS LTD

ACHILLES STREET * NEW CROSS * LONDON S.E.14
Tel: Tideway 7286

Pinnacle

WW—017 FOR FURTHER DETAILS.
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| WHARFEDALE SOUND

stereg/mono

WHARFEDALE

The DALESMAN two speaker slimline system is
listening tests the mid-range coloration ‘usually a:

IVA444YHM . @

aNnos 13

« big step forward in this type of enclosure. After much research and intensive
ssociated with slimline cabinets is now reduced to a minimum. Decsigned by

Wharfedale in association with consultant designer Robert Gutmann F.S.LA ., the Dalesman mects the emands of the quality conscious
sound cnthusiast and at the same time it occupies only a small amount of space and is a most attractive piece of sound cquipment.
The Dalesman features a newly developed 127 bass unit fitted with a Flexiprene surround to handle the frequency range from 35 c/s

@ ARTIGHT FIBRE DOME TO
ISOLATE TWEETER

$” HIGH EFFICIENCY TWEETER
CROSSOVER NETWOQRK

BRACING STRUT TO
REDUCE PANEL
RESONANCE

@ BONDED ACETATE FIBRE
‘WADDING

@ 12" BASS UNIT WIiTH
FLEXIPRENE SUSPENSION

® AIRTIGHT ENCLOSURE
OF MAN MADE TIMBER

Free technical folder on the Dalesmain Jrom Dept. W.3

to 1,700 efs. The magnet assembly with a 137 pole diameter has a fux
density of 11,000 oersteds. The 5* treble unit has been specially designed
for this particular enclosure. Where a free standing, compact, clean
looking cnclosure is required the Dalesman should certainly be heard
Frequency range 35 ¢fs—15,000 ¢fs.

Impedance 8{15 ohms.

Pawer Handling Capacity 15 watts (30 watts peak }

Size 25" x 20" x 61" - Weight 31} b,

i trare. nloga, £25.10.0
_BRANK' WHARFEDALE LIMITED
IDLE, BRADFORD, YORKSHIRE

Telephone Bradford 612552{3 Telegrams *Wharfdel' Bradford

WW-—0i8 FOR FURTHEKR Le1AallS.

Maren, 1966



Marcn, 1966 WIRELESS WORLD

The hard-to-find man
Is the man with

advanced technical

knowledge

In the field of Electronics today the greatest demand is for
men to fill the positions of skilled technicians and support
engineers. These are the ‘hard-to-find" men for whom the
way ahead to rewarding and interesting jobs lies wide open.

CREI HOME STUDY COURSES offer advanced technical
education to the man who realises that technical knowledge
must be current and up-to-date if progress is 1o be made
in a world in which new ideas, new techniques and new
applications develop almost overnight.

CREI COURSES ARE AVAILABLE IN ;-

Electronic Engineering Technology
Automation & Industrial Electronic Engineering
Nuclear Engineering

Communications Engineering

Aeronautical & Computer Engineering
Televislon Engineering

Servomechanisms & Navigational Engineering
Space Data Systems

Radar & Servo Engineering

Mathematics for Electronic Engineers

City & Guilds of London Institute: Subject 49 and
Supplementary Studies Subject 300.

For further information write to :

C.R.E.l. (London) (Dept. WWE5)

WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1
Telephone : BELgravia 8662

(INTERNATIONAL DIVISION OF CAPITOL RADIO ENGINEERING INSTITUTE, WASHINGYON, D.C.)
WW-—02] FOR FURTHER DE1AILS,

PLEASE SEND ME (FOR MY INFORMATION AND ENTIRELY
WITHOUT GBLIGATION) FULL DETAILS OF THE CITY & GUILDS
PROGRAMME. (C. & G. SUBJECT 49)

O sty 0O 20d yr. Osdyw. [ty
[ SUPPLEMENTARY STUDIES (SUBJECT 300)

NAME .

ADDRESS.

EDUCATIONAL AND TECHNICAL BACKGROUND

C.R.EL {LONDON) {BEPT. Wwe5}
WALPOLE HOUSE. 173/176 SLOANE STREET, S.W.1

PLEASE SEND ME (FOR MY INFORMATION AND ENTIRELY
WITHOUT OBLIGATION) FULL DETAILS CF THE EDUCATIONAL
PROGRAMMES OFFERED BY YOUR INSTITUTE

NAME .
ADDRESS.

C.R.E.L (LONDON) (DEPT. Wwe5)
WALPOLE HOUSE. 173/176-SLOANE STREET, S.W.1

—




20 WIRELESS WORLD

LARK

LOW PRICED

ELECTRICALLY OPERATED i
TELESCOPIC MAST |
]
1

In introducing this new SUPER.E Series
Tclescopic Mast Clark takes a stride
forward. This is the equipment for
which the World of Mobile VHF has
been waiting. Based on the well tried

QT and ST series, an entirely new ]

concept of operation revolutionises the L ]
b

field of application. These telescopic E %

masts provide the simple improvement
in communication reliability for which
Radio Telephone users have been
searching. The power source is the
vehicle battery. The control is a small
panel easily attached to the dashboard.

An  electrical interlock  makes it s

impossible for the mast to remain
extended if the vehicle ignition s
switched on—a great satety feature.

- Clark SUPER E Series

:  Masts are available with

+  extended heights from £
16 to 46 feet and head- I

load capacity up to 101b.

There is, of course, also

the full range of Clark

Accessories.  Send for

mcre details today.

for further details write to:

A.N. CLARK (ENGINEERS) LIMITED
BINSTEAD — ISLE OF WIGHT

Telephone: RYDE 3691 Telegrams: TELEMAST RYDE
WW—022 FOR FURTHER DETAILS.
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HOUSING HI-FI?

If the problem of finding room for alt your equipment
is just about sending you up the wall, then why not go
up the walll This way you can enjoy the open, full
range sound only a large enclosure can really give
you, unimpeded by any furniture; house about 250
records (bottles, telephone books, tape spools, etc.}
and operate your turntable, amplifier and tuner at
just the height that suits you personally. An extra
Hi-Flex shell will take your tape recorder, or ‘* shelf
mount ** your tuner and amplifier, if you prefer.
Each Hi-Flex Unit is 32in. wide. There is a choice of
teak, walnut or mahogany.

Even more space saving are the Scan Units; these are
20in. wide and cost a little over half the price of the
Hi-Flex. All these models and a dozen more are
illustrated in our latest brochure which is full of
bright ideas for housing hi-fi. Write now.

Hi-Flex 10/12
loudspeaker
enclosure
£11/19/-
sitting on
Hi-Flex shelf
£2/15/-.

Hi-Flex
record
storage
£12/19/-,

Hi-Raks
£8/15/-
per set

Hi-Flex
aquipment
cabinet
£16/15/-

recoro |QCHENNE

Depi. 5WW Brook Rd., N.22  Tel. BOWes Pk. 7487

WiwW—9023 FOil FURLIHER DEYAILS,
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Relays-—
immedla%@ Deiwery

MINI Q

ECONOMICAL MINIATURE PLUG-IN RELAY—TYPE

More  security  and reliability in  every  shillingsworth
PRIME DESIGN CONSIDERATIONS. | Eliminate contact failura.
2. Electrical longevity, 3. Functional confidence. 4. Utmost sensitivity.

TWIN SILVER BAR CONTACTS (Springs bifurcaced iull length)

*Constant Contact Area * Improved Dissipation =N
*Erosion and Welding Avoided /' )
* Switching Capacity la @ 100v. (100w.)

Centact m:de

SENSITIVITY. Special bobbin requires less mA at nom. volts. Operates
lower than any comparable 4 C/O relay-- 400/{90 mW-— [0K€/240mW,

WSS 5 COILS — 3to 125 VD€ — INTERCHANGEABLE '

“MINI G.P.”

$1500 PO. Miniature General Pur-
pose relay. Miniaturised version of
P.O. 600 type with identical speci—
fication. 24" plus tags % 14" » 27

- Continuous expansion now means
e lv& iﬁy 2 weeks delivery of standard 3000, 600,

" MINI G.P." types. Variants available: PLUG-IN,
of 3000, 600 TWIN RELAY, 30A, REMANENT, LATCHING, TIMER,

& “MINI G.P.” types TRANSISTORISED.

48 HOURS PROTOTYPE SERVICE

| Mark URGENT enquiries 'EM.S for 'EXPRESS MANUFACTURING SERVICE’
A.D.S. RELAYS LIMITED

97 ST. JOHN STREET, London, E.C.I. 'Phone: CLErkenwell 3393. Cables: ADSRELAYS, LONDON, E.C.J.

WW—024 FOR FURTHER DETAILS.
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We could show you the front...

..hut which front do you want?

Here at Anders we have hundreds of meters of all types. Immediate off-the-shelf delivery from the largest stocks
in the country——and a complete range of ancillaries, too. You need never be heid up fora meter again. That's part
of the Anders Meter Service which will meet the most urgent and unusual demands a customer can make—fast !
if you want a meter calibrated to your own special requirements Anders can do it . .. and Anders experts will solve
your metering problems in detail from just a broad outline. Whatever you want in metering —leave it to Anders.

M Meters of ali kinds from stock B Meter calibration/Meter modification/Ancillary equipment I Custom-designed
meter circuitry and components [1Sole UK. distributors of FRAHM vibrating reed frequency meters and tachometers

ANDERS METER SERVICE

ANDERS ELECTRONICS LTD 103 HAMPSTEAD ROAD LONDON NW1
TELEPHONE EUSTON 1639 MINISTRY OF AVIATION APPROVED

WW-—025 FOR FURTHER DETAILS.
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The Style 8133 Monobloc ceramicon
utilises an entirely new technology of
proprietary ceramic dielectric materials
in a layerised high reliability thin film
structure : Volumetric efficiencies of up
to 20 pf/eubic inch are now feasible
with temperature compensating (NPQ)
and relatively flat characteristic high
permittivity (£156% max. excursion)
ceramic dielectrics.

For example, with a moulded insulat-
ing case size of only 0.3" x 0.3" x 0.1”
the 8133 Monobloc is available in up
to 0.1 uf 5% for 100V d.c. operation
in ambients of —55°C to 4+125°C. Other
Monobloc styles are available.

Write for catalogue to:

ceptional!

Even by Erie's standards a unit such
as this is Exceptional: but Erie’s research
and design facilities are capable of
meeting almost every challenge to their
ingenuity. Years of applied practical
experience in the design and manu-
facture of conventional passive com-
ponents are of immense value when it
comes to fresh problems, requiring new
techniques. Erie’s versatility and flex-
ibility at times like this make the

exceptional appear to be almost
‘commonplace.
Monab z ae  Regis Trade Matks of Erig

Resistor Limited.

Erie take a pride in performance

ERIE RESISTOR LIMITED

Great Yarmouth, Norfolk, England
Telephone: Great Yarmouth 4911
Cables: Resistor Great Yarmouth. Telex: 97421

WW—ol6 FOR FURTHER DETAILS.
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LITESOLD SOLDERING INSTRUMENTS

SEVEN SiZES, FROM 16 WATTS TO 5% A
& SEV s RO TS TO 55 WATTS ’ LITESOLD instruments

@ REPLACEABLE BITS, COPPER AND PERMATIP are compact and nicely

ba'aiced. Bits are spring-collet

#® EXCELLENT TEMPERATURE REGULATION
mounted for firmness and easy removal.

§ COOL. UNBREAKABLE HANDLE Copper bits are standard, in sizes from
3/32in. to 13/32in. dia. PERMATIP bits are slightly

RAPID HEATING
® Ik siower, but eliminate bit face wear. LITESOLD

@ SIMPLE SERVICING clements are encased in speciaily pre-oxidised wire for

constant temperature regulation from new—less glamour but

® ALL VOLTAGES honest design, also apparent in the simple, unbreakable handle,
& LOW cost with the element unit secured by two self-tapping screws (servicing
couldn't be easier) and firm, spring-on clip. LITESOLD hollow-spindle
construction prevents heat loss into the handle (which DOES stay cool) and

improves performance. Useful LITESOLD accessories include HEAT GUARDS for
elements, and BENCH STANDS.

Froe details of the whele wide range of LITESOLD and ADAMIN soldering equipment in brochure SPS.

LIGHT SOLDERING DEVELOPMENTS LTD., 28 Sydenham Road, Croydon, Surrey. Tel.: CRO 8589.
WW-—027 FOR FURTHER DETAILS.

—e | SIVIEE

The best pick-up arm in the world

Either arm is now avaifable fittad with the Stiure M5SE
cartridge znd light weight shell 5.2 as illuscrated. Thin
combination provides highest quality reproduction frou:
Il records. Standard clliptical stylus for stereo and
mono L.P.s and an interchangeable stylus assembly
N4a.3 for 78s.

Only S.M.E. Frecision Pick-up Arms offer aii these features Choice of arm Iength Modei 3009 (3 in.) or Mode! 3012 {12in.) for still lewe
tracking error—of speciul importance with elliptical styli + Low inertia High precision ball races and knife-edge bearings for minimum
pivot friction - Linear offset chosen for lowest distorzion Automatic slow-descent with hydrautic control - Bias adjuster calibrated
for tracking force - Exact overhang adjustment with alignment protractor Precise tracking force from -5 grams applied without a
gauge - Shielded output socket Low capacity 4ft. connecting cable with quality plugs - Light-weight sheli - Camera finish in satin-
chrome, gun-black and anodised alloy Comprehensive instructions - Rational development—all improvements can be incorporated
in any existing Series W arm. For sales and service ring Steyning 2288.

¢.M.E. LIMITED - STEYNING - SUSSEX - ENGLAND

W\w—028 FOR FURTHER DETAILS,
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on the quality of the TEONEX range of valves.
Gnvernments all over the world have ordered
TEONEX valves requiring compliance %o £.v.3. or
M.LL. specifications.

Up to now, TEONEX valves have been available
only for Government contracts.

In"response to many enquiries, the TEONEX
range, incorporating the entire working range
of British-produced valves or their equivalents,
has now bheen made available for use ouiside
the U.K. only.

Price lists and technical specifi- REGD. TRADE MARX

cations may be abtained from:-

TEONEXLTD,, |[TEONEX]

Weslbourne Grove Mews,
London, W.11, Enaland
EXPQRT ENQUIRIES ONLY PLESE

WW—029 FOR FURTHER DETAIJLS,

ro
b
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Yes, direct from our vase stocks we can supply immediately: Sefram 5
channe! PEN RECORDERS at a mere £270. (Net list price £690.) 4
channel fully Porcable Systems £139 10. 0, an extensive range of TRANS-
DUCERS 11d ACCELEROMETERS for industrial control, Hydraulic
cquipment including MOOG SERVO VALVYES by Dowty for only £70.
We also hold at ieasc a hundred thousand British and American PLUGS,
SOCKETS and CONNECTORS including Cannon, Tharn, Amphenol,
Bendix, Pye, Plessay, Belling-Lee, McMurdo, SCF, Paincon, etc. 400 CYCLE
companonts, SYNCHROS, SERVOS, MAGSLIPS, TACHOGENE.
RATORS, RESOLVERS ctc. TRANSISTORS, DIODES, RECTI-
FIERS and VALVES, Smntclum CAPACITORS, metal oxlde RE-
SISTORS. Our MICROWAVE stock includes WAVEGUIDE plumbing
in all configurations, KLYSTRONS and MAGNETRONS, TR cells and
TWTs. RELAYS of all types, Panel METERS, Pressure GAUGES. Al
ac less than manufaccurers’ prices.

SEND AT ONCE FOR ILLUSTRATED LITERATURE:

LANED - AR LTI

53 Tottenham Court Road, London, W.I.
Telephone: LANgham 3653 (10 lines)
WW—030 FOR FURTHER DETAILS.
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illustrated

A Comprehensive,  fully
Catalogue of hawld 100ls, -and small
machine tools, for minigrure assembly.
and repair work.
Red plastic ring binder
Red card back cover
Please send cash with order.

5{— euch
216 cach

HENRI PICARD & FRERE LTD

[
rapusk; MANUFACTUNERS IMPORTERS & WOMD WIOE DISTRIBUTORS.
34/35 FURNIVAL STREET LONDON E.C4

FRaGRESS | §upCH OIFICES I8 SWITZERLAND FAANCE § GERMANY

Pl
-

TRANSVERTERS

(TRANSISTORISED D.C. CONVERTERS)
the D.C. conversion

specialists

since 1935

2 KW. Peak Starting.

750 W. Continuous.

50-60-400 ¢fs. or D.C. ’

from 12-24-50v. Bateery. -

Up to 939, Efficiency. Polarity Reversal Pro-
tection. Square or Sinewave. Up 1o 3009

Instant Overload Capacity. Manually Controlled
Frequency. Reed Type Indicator. Remote
Control Facilities.

Applications: Static * No-Break ™ Standby
Power Supplies: For Vital System(s) Protec-
tion, e.g. V.H.F. Transmitters: Industrial
Processes; Control-Alarm-Warning Systems:
Mobile Use of Counters; Sig./Gen. Recorders—
U/V Sound. Oscilloscopes and Lab. Gear in
Marine and Aircraft (K1E4).

Range of modeis available  Please write to department
with prices [rom £{-£94.10.0  C.10 o tronsverter leoflet

. VALRADIO LIMITED
BROWELLS LANE . FELTHAM . MIDDLESEX
ENGLAND Telephone: FELTHAM 4837.4242

Valradio and Stereosonoscope are the registered trade
marks of Yalradio Ltd.

WW—032 FOR FURTHER DETAILS.
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RRADIO VAL VES

&

LR
HALTRON

Although we carry a permanent stock of 4,000,000, with a range of 3,000
‘types of receiving, special purpose and transmitting tubes as well as
transistors, we offer an unparalleled service on ‘the difficult types' — on
those types which are sometimes hard to come by. Your enqulries for j
special types to CV, JAN and MiL specifications will have our immediate
attention. The'name HALTRON stands for a service unsurpassed in the ]
world to-day.

HALL ELECTRIC LIMITED
Haltron Hase. Auplers Lane, Loadon A5 Tel: Gultiver 8531 (16 lies) Telox 2-2573 Cables: “Hatlaetrie Londes LU

WW—635 FOR FURTHER DETAILS.
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NEW

BERCO |-
R EGAVOL‘-

 orang o

T R T A P,

, REGAVOLT

MODEL 31A

The smallest variahle transformer
made in the World for 0-250v service

Nearly 30 years experience lies betind this single
layer toroid capable of direct connection to a
250v A:C. supply to give reliability for industrial
service,

Only 37 in diameter and 2" deep this Regavolt
can contral Ioads of up to 1 amp when heat sink

mounted.

« RATED UP TO | AMP « TROUBLE-FREE
BRUSH GEAR = OTHER MODELS FOR 120 AND
230V INPUTS AVAILABLE » NOW IN FULL
PRODUCTION prease write for List /6250 for tull detaits

" TheBritish ElectricResistanceCo.Ltd.

3B

WwW—034 FOR FURTHER DETAILS,

RECTIFIER

Welding,
25¢ KVA
specialized
techniques.

other methods.

I PHASE
AND 100 W
3 PHASE FIXED OR
VARIABLE OUTPUT
i PHASE & 3 PHASE
0.5 KVA ElectroPlating, Plasma, Arc

TOo Electro - Magnets,
Carbon Arc, Battery Charg-

ing and othar uses.
Plasma Arc Sets and other
equipment  for

gas, vacuum and
Power Control

by saturable reactors and

SETS

150 kW

powder

Varlable Qutput
D.C. Sources

Low Voltage High Current Rectifier Sets

HIGH CURRENT
TRANSFORMERS

! Phase and 3 Phase

Qutput currents of
hundreds or thousands
ol amperes for Fur-
naces, Rectifier Sets,
Heat Runs, Short Cir-
cuit Testing and other
uses.

Examples: SVI00A.

AUTO-TRANSFORMERS
OQutput 1.69% to 1007,
or 125% of input volts
in é4 steps or 80 steps.
A control device for
many loads — resis-
tance furnaces, rec.
tifier  sets, battery
charging, anodising,
heating and other uses
| Phase and 3 Phase.
IB Models.

utpue currenu from
20 At 0 A.

We invite enquiries for
specific Transformers,
Rectificr Sets and related
equipment.

ULTMDBILE 64 STEP ON LOAD SWITCHING

10V1,000A. i
o HARMSWORTH, TOWNLEY & CO.
o 2 Harehill, Todmorden, Lancs. Telephone: Tadmarden 2601
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FOR RAPID
PRECISION
SOLDERING...

Phorograph by ~ourrasy of FLLIOTT AUT

WirrLESS Worip

CHOOSE ANTEX

* PRECISION

SOLDERING IRONS

-.used by experts everywhere !

ANTEX IS PURPOSE-DESIGNED

for speed and cfficiency in soldering Printed
Circuits, Transistors, Micro-Miniature Asscm-
blies, Deaf-Aid Equipment and similar products,

ANTEX INCREASES PRODUCTION

ANTEX Irons weigh only 2-3 ounces. Stream-
lined to give absolute finger-tip control and
ensure increased production of 5% to 10v,
compared with ordinary soldcring irons.

ANTEX CUTS PRODUCTION COSTS

So easy to use — ANTEX reduces operational
fatigue, with resulting drop in reject output,
ANTEX, having the lowcst leakage current of any
miniature iron, virtually eliminates all risk of
damagce to transistors.

ANTEX FOR RELIABILITY

Guaranteed for 1000 hours, continuous production
—on fine work giving a potential of well over a
quarter of 2 million trouble-frec soldcring points.
ANTEX BITS are really INTERCHANGEABLE
ANTEX patent design gives instant interchangc-
ability of bits—as often as you like—without
damaging the iron!

K Latest in the Antex Range is Model C240N—a glani
i power performance—a midget in compact constriction!
FITTED WITH LONG-LIFE “ FERRACLAD.™
BITS.

For more deraiis fill in and post this coupon TODAY!

W o § SPECIALISTS in
M FTED,

Soldering Appliances I

GROSVENOR HOUSE, CROYDON, 7
SURREY

Tel: MUNICIPAL 2774 ]

1

1

Please send details and prices of the ANT
Range of Precision Seldering frons.

NAME

f | sTaTUs

L S S ) A |

OMATION LIMITED

29

WW—035 FOR FURTHER DETAILS,
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iIts

¥ posE T
Model 16 A A: . 'ML"
e

£ 2.6.0.

Modet AB/I
£3.10.0.

Model 36'A
£ 4.16.0,

Ffind..

- small components in an

original €D cabinet

= see at a glance, avoids searching

m transparent dividable drawers in many sizes

m rigid steel frame will carey the heaviest of loads

m hangs up singularly or stacks in greater units

m range of 35 different space-saving storage cabinets
MODERN AND EFFICIENT STORAGE

OF ALL SMALL ITEMS

ask your dealer or write 10
RAACO (LONDON) LTD.,
for free illustrated brochure

WW—036 FOR FURTHER DETAILS,

Bath Houvse, 57/56 Holborn Viaduet,
London, E. C. 1.~ Tel: City 3410/3122

Marcr, 1966

JLEMCOK

MICA PLASTIC FILM
CERAMIC THE METALLISED
ecectrouyric | CAPACITOR § mouloeo
SPECIALISTS
LONDON ELECTRICAL MANUFACTURING COMPANY LIMITED

81 Bridges Place, Parsons Green Lane, London S.W.E. Tel: Renown 7071-6
vas/ew 2

WW—037 FOR FURTHER DETAILS.

COIL WINDING MACHINES

for coils up lo 61" diameter to 6” long. 20-47 S.W.G.

Mode! » Q" standard.

The feed is fully automatie and the nut is in copstant
contact with the lead-screw. The reversal of the carriaga
is obtained by reversing the lcad-screw rotation, Two
lead-screws are used to give ihe large range of feeds

and a lever on the carriage nut brings either into actio
This lever has a neutral position wiich enabies the ca
10 be put al any position on the lead-screws. Ball bearin
feed wheels are employed. This machine may be fitted
for double coil and double cnd drive, also for

“Pyramid Winding."

Engquiries are invited.

ETA TOOL CO. weicester) LTD.

29A, WELFORD ROAD, LEICESTER. Telephone 56386

Ww—038 FOR FURTHER DETAILS.
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SUBMINIATURE GO-ANIAL
CONNECTORS ez

SPECIFICATION
o. Designed to DEF 5322-A & A-4-
e Max. frequency : 3 Ge/s

® Temperature category T6 (—55°C to+-125°C)

Humidity category H6

50 ohms impedance

Field-serviceable, with improved cable clamping]
Push-on and screw-on types

Captivated centre contacts

EXAMPLES FROM OTHER
AMPHENOL CONNECTORS TO DEF 5322-A & A-1/3

I ppe— ‘. PATTERN 14
ﬂlﬂ_&!’.ﬁ'&’j .' (SEALED)

:ﬂ“}!“@f‘i L Illystrations actual size

(UNSEALED)

‘m@i“_ L i PATTERN 15

miniature co-axial connectors- compared PATTERN 16
with one-tenth watt resistors. lllustrations actual size (SEALED})

Space-saving, weight-saving Ampheno! ‘Subminax’ RF For full technical details, write ‘0!
Connectors are designed for easy fitting to cables 'in the field’
without special tools. They feature a new cable clamping fitment
to meet the higher pull-out strength now specified in DEF5322A
& A-4. Centre contacts are mechanically retained in position
and do not rely on a soldered joint to the centre conductor.  Thanetway, Tankeron, Whitstable, Kent (Whitstable 4345)

AMPHENOL LIMITED

OVERSEAS DENMARK FINLAND NORWAY PORTUGAL SPAIN SWEDEN
DISTRIBUTORS: Semler & Matthiassen Nores & Co. OY.  Acthur F. Ulrichsen, AjS E. Dias Seuas Lda. Ataio John C. Lagercrantz

WW—03% FOR FURTHER DETAILS.
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CHASSIS an

H.L.SMITH & CO. LTD.
ELECTRONIC COMPONENT DiSTRIBUTORS

287/289 EDG WARE ROAD, LONDON, W.2,
Tet: PADdington 5891/7595

We shall be pleased to quote for all your component requirements

BLANK CHASSIS

SAME DAY SERVICE
Of over 20 different forms made up to YOUR SIZE.
(Maximum length 35in., depth 4in.)
SEND FOR ILLUSTRATED LEAFLETS
or order straight away, working out rotal area of marerial
requircd and referring to rable below. which is for four-sided
chassis in 16 s g. sluminium
K

48'5q. in. 4/3 3 9~ 304sq.in. 13/6
80sq. in. 5/8 08 sq. 10/~ 336sq.in. 149
1i2sq.in. 86 240sq.in /S 368sq.in. 158
126 3 pro raca.
3

allers.
FLANGES (tin., 3in.). bd. per bend.

STRENGTHENED CORNERS I/ each corner.
PANELS: Any size up to 3fc. at 5/3 5q. fr. 16 s.w.g.: (1Bs.w.g.
4/6). Pius post and packing

d CASES

CASES

ALUMINIUM. SILVER HAMMERED

FINISH

Typ T
U Y

u M

u Y

u Y

w z

w Z  19x10x8f
w *Height

Plus post and packing
Type U has removable boitom or back. Typ2 W removable front, Type Y
alt-screwed construction, Type Z removable back and front.

THE

PEMBRIDGE
COLLEGE

OF ELEGTRONIGS
PROVIDES TRAINING
IN RADIO

AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen
months’ duration to include theoretical and practical
instruction on transistor television receivers, U.H.F.
television receivers and colour television.

Next Course commences 19th April, 1966.

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

To: |
The Pembridge Coliege of Electronics (Dept. P10)
34a Hereford Road, London, W.2.

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

Name. .

Address _

cnpy

WW—040 FOR FURTHER DETAILS.
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LANCON LS.

THE FIRST INTRINSICALLY SAFE VHF POCKET RADIOTELEPHONE §

As the firsi-ever pocket-sized 2-way
radiotelephone to be granted the Intrin-
sic Safety Certificate for use in hazard-
ous atmospheres. the new G.EC.
LANCON I.S. brings entirely new stand-
ards of efficiency and safety to mines,
oil refinenes, petro-chemical plant, etc.

The LANCON 1.S. s afully transistorised
3-channel VHF set—robust, compact,
reliable and designed for simple opera-
tion. It can be comfortably worn in an
inside pocket—or in a separate light-
weight harness—and the small micro-
phone and earpiece loudspeaker units
clip conveniently on the lapeis. The
| separate flexibie aerial system is com-

ELECTRONICS .

bined with the microphone lead. Thus,
the user has complete freedom of
movement and can operate the set in
very confined spaces

The LANCON |S. has been developed
from the extremely successful LANCON
—the largest selling all-British pocket
VHF radiotelephone.

LANCON t.S.

® Fully transistorised — single slim
case.

W Fuli proteclion against accidental
damage.

® Measures 77" x4§"x1 & —weighs
only 28 ozs

W Completely concezled. patented

For further information, please contact :
G.E.C. {(ELECTRONICS} LTD. Radio Communications Group, Spon Strost, Covenlry, Tul: Covantry 22027
A subsidiary of The General Electric Company Lid. of England

W—041 FOR FURTHER DETAILS.

aerial system--avoids dangers of con-

ventional trailing or exiending aerials. §
& Certificate No. 2735 covers Classes §

2a. 2¢, 2d

B Powered by rechargeable 12V
battery—range up 1o 5 miles.

One of a new range of VHF equipment
by G.E.C. Electronics

TA 3474
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THE SUBTLETY OF PERFECTION

»
The differcnios botween *iverge " and *bighest atlabable© peferimance i soimd re
prodiugtion is not abways as forerful awl sbslute as manotacturcra of bigh goality h-
wnent would like, 1t 18 very diffienlt even for experienced fisteniers to asess
qickly in untamitiar atening conditions, and prectically Inpusibie for begin
ndenstandable thew i the ubile parameters of extrs performnnce and the qual
it an itemn in  superior elas are overlosked an first evaluation.

Tt 50 alady pos-ess reprntucing exulpment and s dutewd to replace It 11 f v
1 30 sty carctully what o [
Incluliug the subtleties oo ensily
Finally get tw know sitat (o st
o for canimafiaon with sont oxisturs equipent ndfor the wie
i, speciication dnforniation In fespect of Badfunl products is etalled below

e

Wi
whleh

BOOKSHELF
£37-10

EXECUTIVE €35
MONITOR £47-10

1
‘

STA 15
£42-10
STA 25
£52-10

. £35-12-6
. £40- 7-6

£27-10
£35

Pre-Amplifters

Iigh signal to nakse ratlo {nn bum, no nolse at mashnun of any lstenioz I
tone, volume and bakmee controls with virtunlly utinite L
RIAA cqualiation far correst reaponse contour; accurate wne conlrol paten
for 1t Tesponse AU zerg pasitlom; ilexible input and gutput lovel handiig PRAT
enirirulows distortion Gudet afl conitions of e

Power Ampliflers

No huckground noise,
rouency bund from
withoul Tinging ot mm.ou

shrtuslls om0 gistortion it the rated power outpuL ouet (b whiole

ry large power Tescrve: fast trandent insponse

y i the st s of et sonnts In

compacisn wih ather smplille . \ Tk ulford anupli-

oo of bncite them inte Instability by continuaus overluad with any type of sighal into
O oot Lok Trom ehort clrsait 49 Gpen elreult or by kind of AL

P.M. Tunees

Itich semaitivits (Gyex), blgh captume zatlo (1 4b) anabling eception of ery wenk
ath wourues vitho t distortion; wh h ttor low lstortion a

om) y aclect xn(.u!hcmlc mml mmumm & woalk il

wvmrlul.h!x Vi practiabl; cor & of spuriotis res 3t
b {hout Taterferenioe e the eciver ItedH by

roea moduiation ith powertul incoming sigaals.

s
-
' to

Loud.welken
i reendinely smonth fesponse achleved by usng the best drive units obtai amnd
mu.mm e with complex networks (note the Jack of sten: ¢ fatigue after loug liston-
perioda, awl direetional sability In stercophon ¢ angsle response {eote that yon
th the ramo with pertect ntegratlon
= i voleo repraluction

on 1 sterea prosral
O rone ot ot b ow frequencies)
General
Equipment and lowdvpediera built to high
est materlals available to provide cunsdst
e ahvetec. polyebyrrnt, A vice olyiie
axbie, and sire wouril reaistora; and moub 1l tr ke potntiometers ; sre s, Lowdipanker
thick Stul Mrorgouin, 1igidly stressed and Tugsed

: eutionally
now about Eadford equipment !
, penuatly.

Why not see yoir & Sumplins ave heow seanve it

wlit be avdlabl

RADFORD ELECTRONICS LTD.,
ASHTON VALE ROAD, BRISTOL 3

Ww—042 FOR FURTHER DETAILS.

Put the best into If...
Get the best out of it!

yith WW/ V

There are no better output
transformers for the High
Fidelity constructor than
Partridge. They are in fact
specified for Mullard and
most other leading pub-
lished circuits.

Write now for full details of the range
of Hi-Fi Types

PARTRIDGE TRANSFORMERS LTD.
Roebuck Road, Surrey. Tel Lower Hook 4353/4/5

MarcH, 1966

PRECISION ”2
PRESSINGS%

’\
b2

Accurate

components at

prices

produced
by progressive

tooling and
multiform

methods

% . R R
JOHN SMITH LD,
209 SPON LANE - WEST BROMWICH - STAFFS
TELEFHONE: WES 2516 (3 lines)

WOODSLANE-CRADLEY HEATH: STAFFS. TELEPHONE: CR 592833 lines)

WW-—-043 FOR FURTHER DETAILS.

P5203 for use
with the Mullard
5-20 Amplifier.
Also available, the
TG 1073 for the
Mullard 10+10
Stereo. Relevant Data
Sheets available on ap-

¥

TRANSFORMERS

lication.

WW-—044 FOR FURTHER DETAILS.
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available to everyone at IR SEMICONDUCTOR CENTERS

TRANSISTORS . ZENER DIODES : SILICON CONTROLLED L
RECTIFIERS . GERMANIUM DIODES - SOLAR CELLS ’m‘ﬁ:é}'—i ?
SILICON RECTIFIERS . SELENIUM STACKS . BRIDGE MIBCOOTE 08, tewTRY |

RECTIFIERS - PHOTO CELLS - INSTRUMENT RECTIFIERS
DUAL DIODES - AUTOMOTIVE RECTIFIERS : MOUNTING
ACCESSORIES - PROJECT KITS - MANUALS

Over 100 items available, prepacked and prepriced, many with free
instruction manual and project and experiment details. Send to your
nearest IR Semiconductor Center for the full illustrated catalogue
and price list

0. Lun.
Te

"
FEE Sronen T T

Fully displayed and described. Take your pick! )

m+~u=2 semiconductor center

INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD., HURST GREEN, OXTED, SURREY. PHONE OXTED 3215. TELEX RECTIFIER OXTED 8819

WW—045 FOR FURTHER DETAILS.
B
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THE AUDIO FIDELITY STERED-33

A High Fidelity, Al Transistor Stereo Amplifier providing 10 watts R.M.S. on each channel

OUTPUT PER CHANNEL Incorporation of the very latest Mullard TREBLE CONTROLS
HEwatts UMK, into 1 ol Ioad, Transistors has made pOSSib'e the reﬂlly 15 b, ta — 15 db. at 10 ke/s.
13 watts RALS. mto 3.75 olin oad.

outstanding performance figures of this EQUALISATION

TOTAL HARMONIC DISTORTION ATH A Gram to standard R.LAA. chard i
0L A dwatts R It brilliant design. i Tipe Flead 10 Standard C.C.1 1. chometoitie.
e o 0 s 1o Gompare them with other leading makes g7 ., "
1 b0 e.p.s. foalE currently available. st U
DAMPING FACTOR zo WEIGHT  124Ih.

FREQUENCY RESPONSE
T4 db. 20-20,000 c.p.s.

HUM AND NOISE

FILTER (Steep Cut) 7 kefs, Mke/s. 15 ke/s.

INPUT SELECTOR
8y Epan, T8 R, AUN., Mie, Tape Head.

-5 dl INPUT SOCKETS
CROSS TALK Magne'ic P.U., Cryseal/Ceramic Pick-up,
-42 gib. 10 —53 dh, Aux., Tape Head/Microphone.

MAINS INPUT SELECTION
FO0-110-120-200-230-220- 248 v,
30/60 €.

Designed for ease of fitting in
cabinet or for free standing use,
Tested for satisfactory operation in
temperatures of up to 50°C. {120°F.),

UCTORS (per clunnel
C4(3), ocslgf’), 043, ocx):rz RETAIL

2 PRICE
INPUT SENSITIVITIES

Built to highest standards employ-
A b THE PRE-AMPLIFIER 1S A ing latest materials and techniques.
Picktip Crystal/Ceratnie 90 v COMPLETELY NEW DESIGN PLEASE SEND S.A.E. FOR LEAFLET
‘l“i‘:’f,’}‘g;; b 1T ELIMINATES THE NECESSITY OF MATCHED

pe, Coramic PAJ. ete.) 1) . INPUTS  AND  COMPLICATED  SWITCHING EXPORT ENQUIRIES INVITED

(Abou::w sitivities will be doubled when ARRANGEMENTS. IT ALSO PRODUCES i .
output load is 3-4 ohns) CONDITIONS OF MINIMUM KOISE AY HIGHEST Designed and developedAby the Audio
BASS CONTROLS SENSITIVITIES, Fidelity Group of Companies.
£+ 14db o — 16 db. at 40 e.ps.

Have you sent for your copy? [\wuich Is YoUR M}“GM- INCLUDING -
N OPPORTUNITIES PR TOOLS! !
1s\ac1§11g§§v€nkflo§rganvc Is6-page guide to EETJSUBJECTIY EQ‘“PME T :

. s
Mechanical Eng.,

the best paid engineering posts. It tells Elscipical Eng . The spec
you how you can quickly prepare at home m:n Engllneerlng Bmcc Pram{(al;nd Theore- ;;WI’“I J
B Radio Enginaering, tic Courses for beginners in B B

for a recognised engineering qualification | - Aatto Enineering Radio, TV, Electronics, Btc. offers yon a real lab- 0]
and outlines 2 wonderful range of modern Aeronautical En., 'Y J. RUE. City & Guilds oer Ao |
Home Study Courses in all branches of Production Eng., Pmateurs Exam. e with practical
Engineering. This unique book also gives ll?'ulllcjﬂn“:a3 Plan'l‘&;s. RPTME et Cc:nlrutm o =
full details of the Practical Radio & Elec- Yelevision, eto. Practical Radio sk for derais. eas
tronics Courses, administered by our Radio & Television Servicing B}, E , T E
Specialist Electronics Training Division— GET SOME Practical Electronics -

; 5 Electronics Engincering ~ SCHOOL OF c
the B.LE.T. School of Electronics, cxplains | | ETTERS AFTER Automation ELECTRONICS £
the benefits of our Employment Dept. and YOUR NAME ! =

shows you how to qualify for five years:
promotion in onc year. k.AM.':ﬂ.Mzch.E.

BRITiISH INSTITUTE
OF ENGINEERING TECHNOGLOGY
(Dept. 303B), 29 Wright’s Lane, London, W.8

SATISFACTION Ok Please send me your FREE 156-page =
y ‘*ENGINEERING OPPORTUNITIES™ : v ]
REFU N D OF FE E A M E.R.:. (Write if you prefer not to cut page) = [}
Wh cannot afford Gity & G < (]
to ‘é‘ff&"rié’“fnZ;“u",ff‘r’}féii,';“bgé’x‘? Tyou e | gen clen o Eam..u.. NAME Z
carning less than send b ]
copy of ‘ENGXNBERLNG SRORTONT IS ADDRESS. a
today—IRE
- |
1]
[ |
|

SUBJECY OR EXAM.
THAT INYERESTS ME - oo

THE B.LE.T,

WW—047 FOR FURTHER DETAILS.
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IR[A[C/A]L] Digital counters

combine versatility
with economy

Racal SA.550 100 Mc/s
Digital Frequency Meter

Direct Frequency Measureménts
from signal levels as low as 100 mV
are possible without tuning or inter-
polation. Measurement capability
can be extended by the use of the
active probe unit type SA.544.

Q All Solid-State Design

O 8 Digit Inline Display

{1 0-55°C. operating Ambient

{0 D.C. Logic Switghing

O Digita! Printout Facilities

O Internal or External Standard

The SA.540 Universal Counter
Timer iltustrated below is for time,

period and frequency measurement
up to 11 Mg/s.

Write for fuller details to§
Racal Instruments Ltd.,
Dukes Ride, Crowthorne, Berks.
Tel: Crowthorne 22723 and
Telex 84166

RUAG4

WW-—048 FOR FURTHER DETAILS.
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Bullers GERAMICS
for the ELECTRONIC INDUSTRY
{and Electrical Appliance Manutfacture)

Bullers poreelain far general insulation purposes.

Meticulous care in manutacture, high quality mate-
rial, with particular attention applled to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Wrile taday for detailed particulars.

BULLERS LIMITED

Milton, Stoke-on-Trent, Staffs.
Phone: Stoke-on-Trent 54321 (5 lines)
Telegrams & Cablez: Bullers, Stoke-on-Trenz
Lendon Office: 6 Laurence Pountney Hill, E.C.4
Phone : MANsion House 9971

WW-—u1y FOR FURTHER DETAILS.
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[w Mark V
professional

by LEEVERS-RICH

Comprehensive Specifications
Very Competitive Prices!

The special feature of the new Mark V series of studio
recorders is the open head block for ease of editing.
Special screening ensures an excellent signai/noise ratio,
whilst the amplifiers have a bandwidth well above the
latest standards of magnetic tape available.
Ease of maintenance, which has always been a feature of
Leevers — Rich equipment, is now better than ever,
Other features of the new Mark V include :—
sk PARALLEL SYNCHRONISED PLAY-OFF
sk 4-TRACK VERSIONS

for master recordings on £“ ar 1” tape
52 MULTI-TRACK VERSIONS

for monitoring applications with up to 16 tracks on 1” tape
st SYNCHRONISED SYSTEMS

for multiple tape copying
PRICES
range-from £640 {or 1" recorders {'E' series) to 4-channel
recorders at £1,205 ('H” series)
Also available — Six band audio equalisers (Model 46X)
and a complete range of magnetic tape bulk erasers.
WRITE TODAY for full technical information, specifications
‘and guotatians to meet YOUR special requirements.
LEEVERS — RICH EQUIPMENTLTD
319 Trinity Road - London SW18 - VANdyke 9054

LEEVERS-RICH

WW—050 FUOR FUKTHER DETAILS.
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Maret,

BEARINGS.
s RO FRIES GRS BALL JOINTS ASSEMBLIES

IMIIEﬁ - MANOR ROYAL - CRAWLEY . SUSSEX
i Yelephone: Crawley 27733 Telegrams : Silentbloc Crawley Telex: 87177
Andre Rubber Co. Ltd. is another Silentbloc Company Silentbloc products are also by Silentblac (A ia) Pry. Led..

Broadivay/S507

. siLenTeLGC 1

WW—051 FOR FURTIIER DETAILS

-39



WIRELESS WORLD MARCH, 1966

7 TEXAS INSTRUMENTS

P N P SILICON ALLOY

TRANSISTORS

TYPES BVceo Hee PRICE (IN 100’s)
28321-28301 -80v 10-45 61 FOR LARGER
28322-28302 -40v 15-60 55 QUANTITIES
28323-28303 -25v 25-85 9/3 ASK FOR A
28324-28304 -15v 45-150 13/6 QUOTATION

QUARNDON ELECTRONICS LTD

SLACK LANE, DERBY TELEPHONE 46695 TELEX 37163

WW—052 FOR FURTHER. DETAILS.

ELECTRONIC
| ENGINEERS
and TECHNICAL OFFICERS

to play a vital role in the

PROGRESS OF SPACE
ELECTRONICS IN AUSTRALIA

New stations are to be established and new equipment is to be installed at
existing stations. As it becomes necessary to augment our tracking station staff |
many attractive opportunities will be “available for professional and sub-
professignal men,

;
1 LOCATIONS: SALARIES: arranged -for  married  applicants. 1
I Toowoomba, Queensiand; Carnarvon, Basic salaries range from $A3,400 to Modern flats also available if desired. |
] Western Australia. $46,400 for Professional Engineers INTERVIEWS: I
1 QUALIFICATIONS: ) and from $42,500 to $A4,500 for Tech- A Superintending Engineer irom the |
] Degree of Diploma for Engincering R ey (] T Project will be in the UK. 1o con |
H positions and Cerlificate or equiva- sbruary, b = $A2). duct interviews early in March, 1966, i
H lent for Technical Officers, ALLOWANCES: . i APPLICATIONS: 1
| EXPERIENCE: Attractive allowances covering travel- ‘Please apply in writing to 1
i Sound cxperience in at least one of ling time, area allowances and tax MANAGER 1
1 the following fields:— concessions, extra duty payments, ete. AMALGAMATED L 1
1 Solid State Devices : Telemetry Micra | ACCOMMODATION: ALGAMATED WIRELESS |
1 Waves : Llogic Circuitty Radar - Single accommodation will be arranged (AUSTRALASIA) LIMITED
! Digital Computers : RF. : Communi- at moderate rates. Pleasant bungalow General Buildings, I
i cations : Servo Mechanisms. type houses with subsidised rents 99 ALDWYCH, LONDON, weC2,
e e e e e ——— i~ —— ———— e e et

WW--053 FOR FURTHER Dr'I AILS.
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WHITELEY

CABINETS FOR HIFI REPRODUGTION

THE NEW SLIMLINE

LC.92

e SLIM CABINET

only 67 deep: Height 29”. Width 24",

e A 97, 15 OHMS DRIVE UNIT

with graded cone and extended treble response.

e ACOUSTIC LABYRINTH CABINET

gives balanced response throughout the audio spectrum.

e CLEAN DESIGN

Walnut'cabinetwith satin melamine finish. Weight 253 Ibs.

THORESBY BASS REFLEX CONSOLE CABINET (CI5) }

“Fhig cabinet s desigued o Stengeian § ot 10° Loudspeakers and there is also pmusl\)n
or ftting tweeter unit if desired, Sze: Height 317 x Width 1987 x Depth 18

o TS G5

THORESBY HI-FI EQUIPMENT CONSOLE (CI6)

This tokes most o qp record player, amplifirs, pre-smplifier control unit

Width 193" % Depth

Specially designed 1o utitise the nac
properties of walls, it is ideally suituble for
use where space-saving is u consideration.
1t s sturdily constructed to take every advantage
of Stentorian B” or_10” units, with provision
for wwecter unig,  Sise: Height 317 % Width
1937 % Deptl

Manogany (Cip)’ Walnut (Cr1A)

THORESBY SLIM LINE CABINET (C17)

This enelosure has been desizned toaccommodate any of 1ne Stentorfun ranze
of 8” or 10" units. Provision 15 made for the addition of vither pressure or cone
type mu\u and i crossover muy be use

is substantially proportioned to give
a ba |lmccr.l reproduction with the chosen units, Siser Hu;,lu 31 % Width20”

pth 9f”
Abihowiny (C17) Walmut (€175

Ask your dealer for further details of the full range of
Whiteley High Fidelity cabinets, or write to address below.

VWHITELEY ELECTRICAL RADIO COMPANY LTD MANSFIELD NOTTS

Telephone: Mansfield 1762/5 London Office: 109 Kingsway, W.C.2

W w—054 FOR FURTHER DITAILS.
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NewLiving-NewListening

THE INTERNATIONAL

AUDIO

Festival & Fair

April 14-17 11am=9p.m.

Over the weekend—in the heart of the
West End—under one roof the finest
reproduction equipment from all over
the world demonstrated by carefully
chosen manufacturers who have been
invited to exhibit.
Musicians, Technicians, Professionals,
Amateurs—there is something new in
Sound you will hear when you visit the
1966 Audio Show, the acknowledged
top Exhibition of all, in this field.
Continuous demanstrations of Pickups, Micro-
phones, Styli, Turntables, Amplifiers, Speakers,
Tape, Tape Recorders and many accessories.

HOTEL RUSSELL

Russell Square, London, W.C.1.

To obtain complimentary Tickets

Just ask at your nearest Audio, Record, Radio or Music
Shop, or write direct (enclosing stamped and add ressed
envelope) to:

AUDIO HOUSE, 42 MANCHESTER ST., LONDON, W.I

Nowhere elso will you hear or see such a comprehensive Audio Exhibitien.
WW—055 FOR FURTHER DETAILS.

Marcn, 1966

MINIATURE PTFE TUBULAR CAPACITORS

A miniature tubular capacitor
of novel design utilising
P.T.F.E. as the dielectric
medium. Available in three
types for mounting vertically
on printed circuit board,
horizontally on printed circuit
board and for chassis
mounting. In ranges up to
16 pF.

Write for technical details of Oxley Products

Longlasting Precision

DEVELOPMENTS
COMPANY LIMITED

ULVERSTON
LANCASHIRE, ENGLAND
TELEPHONE: ULVERSTON 2567
CABLES: OXLEY ULVERSTON
WW—056 FOR FURTHER DETAILS,
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Y
FERRANTI ZS100 SERIES
SILICON DIODES
HAVE

MaRcH, 1966

-098 IN
INCH o

DIAMETER
.02 INCH
—

Z3 100 SERIES
— ACTUAL SIZE

FERRAN

First into the Future

A SPECIAL INERT ATMOSPHERE —HIGH VOLTAGE STABILITY

B INTIMATE METAL TO METAL CONTACT - HIGH SURGE RATING

€ METAL BUFFER PAD — REDUCED JUNCTION TEMPERATURE

D GLASS HERMETIC SEAL—LONG TERM ENVIRONMENTAL STABILITY
E ULTRA CLEAN SILICON DICE — POST ETCHED OUTSIDE PACKAGE

OTHER SPECIAL FEATURES :
. TTRaY (RITISH SERVICES. {25100 | zston | 70 | Eions| S | SV
* QUALIFIGATION APPROVAL
. . EAK INVERSE VOLTAGE
200, 400, 600 and 800 volt versions available COLTS SERO 50 100 200 400 600 800
to Ki007 issue 3 under CV7045, CV7013,
A ' i MAX, MEAN . CURREN
CV7046 and CV7356 respectively. N EANRECTIC e a0 | 400 | 400 | 400 | eco | a00
MAX. MEAN RECT. CUI
* DYNAMIC TESTING R RRENT 150 | 150 | s0 | s0 | 150 | 10
Reverse characteristics measurement co- MAX. REVERSE LEAKAGE oo oa 0B o8 o2 s
mcident with full forward current being CURRENT @ 25°C A
applied. MAX. OPERATING & STORAGE 175
TEMP. RANGE —§5 10 +175°C ALL TYPES

* INITIAL LIFE TEST

Each device is run at maximum ratings for
48 hours to eliminate potential faifure.

FERRANTI LTD-GEM MILL-CHADDERTON-OLDHAM-LANCS.Tel: (061} MAln 6661

London Office : Tel : ViCtoria 6611

wWiW—087 FOR FURTIHCR DETAILS.
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Alf gver the work! you can see Rustrak
recorders mounted on the cross-arms
oi telegraph poles, gathering depend-
able data day and night, winter and
summer.

Because Rustrak recorders use pres-
sure sensitive paper they mzinlain
optimum accuracy in temperatures
from sub-zero 10 160°F ; from sea feyel
ta 100,000 f. and under conditions of
high humidity.

In spite of fow costs Rustrak recorders
are precision instruments housed in
rugged die cast aluminivm cases.
Motor drive mechanism, galvanemeter
and writing sysiem all give years

are produced without ink, heated stylys
or voltage sensitive paper.

11 SPEEDS WITH ORE MOTOR. With any
one drive mofor 11 different chart
speeds are available by means of
rapidly inierchangeable gearboxes.
99 CHART SPEEDS. From 5 “ to 450
per hour on il analogue (galvano-
meter) recorders.

LARGE CHART CAPACITY. At 17 per hour
a standard chart rofl lasts a full
month.

AC, DC OR BATTERY DRIVE. Chart drive
powered by AC synchronous motors of
any standard voltage, BC motors which
consume only milliwat!s of power, or

of faithfut service under extremely
tough conditions.

Other impartant fsatures nclude:

N0 {RK. Smooth, high resolution fraces

N

by rechargeable baiteries.

RANGES. Models available to record
AG and DC current and voltage and
temperature,

" ’-‘ RUSTRAK MINIATURE RECORDERS engincered for years of rugged service

REROLL OR TEAR-OFF. The chartis re-
wound inside the unit or in the tear-
off type it feeds out of the recorder
and may be torn off as required.
EXPERT ADVICE. Our representatives
will be glad to ndvise you on any
application.

LOW COST. Prices from £53 — pori-
able unils or for panel mounting.
Write or phone for catalogue

ruskr

WEST instrument Limitea
A Division of

GULTON INOUSTRIES (BRITAIN) LTD
The Hyde -Brighton 7- Sussex-Engiand
Tel: Brighton 66271 - Yelex: 87171

\\

-——M R. SUPPLIES Ltd—-— |

(Established 1035)
~TO-DATI, MATERIAL,

Unlrsilly, recuguiied so sy lers of U which doca tha Jab
pruperly.  lnstant deliv

MINTATURE RI
remarkable
Cunnting up
dial, depth Tin
of any vieclrica! appara us—enay
SMALL SEARED, uomks
offer smaller ape
itk T e w160,
88/6

s for this
aytichronna.
X A ith eyelameter
Taantrial bl domentie apyications ta Judieate the fumaing Lin
y o lustall, 60~ (st paic).
fn sidition to our wallkiown ranze (List ou s
AL 4, 60 7.1 , appro;
Boiabte o iy work nl g st s OW

i we

lons,

SYNCHRONOUS TINE SWITCHES,

{Qur vory mplas spectaliy ﬂ/e.m . 50 . for

aecurite pre-t i tehlng eperatlons, Sangamo 8.251, proviing up 1T operitions
w2 chesen) i h d i mg evice (use pu»nan Capacily
Wit fnll instructlons. £5718/6 Gles.

ted with Li=mp. Pg for caxy
. Other ratinga of Tinie Swltches available for

pen by fnnction motar U
mmu meta liupellr, Leal for
teactors, ete., still only 28,6

Renmrkabls
L e gt 200/2:

MINIATURE VARIABLE TRANSFORMERS (I'likiy
offer from stock. ~ Open tpo—pancl mennt, only <
0/240 v. 0.5 Mnp. contintious. £3 186 tea 24
Highty oietont sl feed huduct o
,30 M tfree ain) to 1L

1 yery pol
Qutpnt

noter 20/
e Appox.

AR BLOWERS.

[
10 - ( lm. 5, ). Madel s CFM tfree al.m
. £11/15/6 (1 Mael BDEE,
Sy 21311',' 8l
MACHI\EMOTOR OUTFLTS. No ity foht ot .

nippent Conising mm-vr with fixh
it L for

cht with sy lbh, mn
wentiic £6'18:6 o
pepniler st N\\dem m«m mnnhlq
it m.m 2 0

Tollow g snecds
8/8 e 1. Also i

w &
B e “.
IMMEDIATE DE! ERY M Stuart Centrilugal Pumps, Jacleling stainless stoe! (wost
melels).  Philipa eriania Transtormers (all’ models),

M. R. SUPPLIES, Ld, 68 New Oxlord Strest, Londun, W.C.1
(Telephona : MUSeum 2958)

o
~HOWELL’S

TRANSFORMERS

MINISTRY OF AVIATION APPROVED INSPECTION.

TRANSFORMERS

STANDARD RANGE OR TO YOUR DESIGN
TOROIDAL — *C’ CORE — PULSE — MATRIX

CHASSIS — CABINEYS & PRECISION METALWORK
ELEGTRONIG ASSEMBLY

HOWELLS RADIO LTD.

MULBERRY STREET, MANCHESTER, 15
MOSS SIDE 2000-2434

WW-—059 FOR FURTHER DETAILS.
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THE VAalAac® variable transformer is the most useful and varsatile
avice ever developed for the control of a.c. voltage, or of current,
power, heat, light, speed. It provides smooth continuous adjustment
of output voitage from zero to line voltage and above, either hand-
operated or motor-driven.
Only Variac has Duratrak* —a patented track surface giving lander
life, increased overload and surge capacity and maximum economy
in maintenance.
There are over 600 Variac models and assemblies to suit virtually
every passible requirement, ranging from smail units for laboratory
or instrument use to large ganged assemblies for high power
3-phase operatjon. The range includes low-voltage, high-frequency,
dual-output and narrow-range types, open, covered, portable,
Iclad and oil-i d constructions, plus many special
models. This.is the largest range of variable transformers available
today.
The technical superiority and’ dependability of Variac are the result ( )

of over 30 years of development and refinement since the introduc-
tion of the first Variac models — the original variable transformers.
*Variac' and “Duratrak’ are registerad trade marks

Variacs are made in England by The Zenith Electric Co. Ltd. London, and exclus-
ively distrsbuted in the U.X., Eire and British Cotonies by Claude Lyons Lid.

Variac

REGO

variable transformers

—over 600 models
to suit every possible
requirement

| ASEE.

Exhibition

STAND
M15

Write for comprehensive catalogue to Publicity Depariment. Hoddesdon
G LAU E LYD N S LT D Valtey Works, Hoddesdon, Herts  Hoddesdon 4541 Telex 22724
76 Old Rall Street, Liverpool 3 MARitime 1761  Jelex 62181

WW—060 FOR FURTHER DETAILS. aue
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Smalf instrument .. . fits in the pocket

fip-top performance. It's the Salford
Minitest, a highly sensitive test meter
for the measurement of A.C. and D.C.
voits. currentand resistance. Wherever

. INTHE LAB

there's a measuring job to de — you
can rely on the Minitest. The clanty of
the scale is exceptional and the knife ;§:—\
edge pointer ensures accurate reading. 2 ]

/31>

F
1

Housed n a tough Melamine co
the movement is built info a pressed
sieel case which effectively screens it
from external magnetic fields

- IN THE TROUSLE
SHOOTER'S HANDS

MINITEST D.C. Amps D.C. Volis A.C. Valts -
Ohms 100 m o -2
0- 100 mA. o. 100 e. 100
0- 2.006 0- IomA. 0- 25 0- 25
0. 200000 G- | mA. 0. 1o 0. 10
0- 20 Megobms 0- 50 uA. 0. 25 0- 25

TRADE PRICE ONLY £7-17-6
(with leather case £8-12-6)

Al tanges are selected by a single twelva-position rotary switch A
separate slide switch is provided 1o change over rom A.C. tv D.C.
ranges.

At your finget-tips with the Minitest:-

D.C. sensitivity 20,000 ohms per valt
A.C. sensitivity 2,000 ohms per volt
D.C. accuracy 2{%F.S.D.
A.C.accuracy - 23% F.S.D.

A.C. accuracy maintained up to 20 kc/s
# Additional decibel scale

Smali size 53" x 33 x 24"

>+ Weight 18 02zs. ¥ 20 ranges.

ey

3%

Leaflet on request

SALFORD ELECTRICAL INSTRUMENTS LIMITED

Fea! Worke, Boston Lane, Eccles, Lancs. Tel: ECCles SUB), Telex 66711

Londan Sales Office: Brogh Gren  Mammeramith W6 Tel: Rierslce SM5
A Subsidlary ol THE GENFRAL ELECTRIC COMPANY LTD OF ENGLAND

WW 061 FOR FURTHER DETAILS,
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Eddystone

SLOW MOTION DIALS

Catalogue No. 598 epicyclic dial

This full vision dial incorporates and giving a reduction ratio of
an epicyclic, bail-bearing drive  approximately 10 to 1. The move-
mechanism of improved dedign ment is smooth and free from

backlash. Dial escutcheon
6" long by 43" wide,
finished ripple black. Four fines
are provided on the semi-circutar
scale for individual calibrations,
the outer jine being marked from
0 to 100 over 180°. Supplied
complete with black instrument
knab 24" diameter.

Catalogue No. 898 gear driven dial

A high grade assembly for preci- instrument knob. Complete with
sion instrument applications. Gear  fixing screws and mounting
driven, flywheel-loaded mech- template.

anism, with a reduction ratio of
110 to 1, giving smooth, positive
control.

Pointer travel is 7°. A circular
vernier scale, marked 0 {o 100, is
read in conjunction with the lowest
line on the main scale, which has
five lines for indvidual calibration.
Overall dimensions 9" hy 53"
Diecast  escutcheon finished
glossy black to mateh 24° diameter

Eddystone Radio L|m|ted

Eddystone Works, Alvechurch Road, Birmingham 31
Telephone Priory 2231 Cables Eddysione Birmingham Telex 33708
WW—082 FOR FURTHER DETAILS. GuEE=0

Erecto
stores everything better

A S

Erecio Slotted Angle solves your storage problems~
economical in ihe space it uses, generous in the 5pace it
qives you. Erecto components and many accessories are
availabie locally with free design service, and erection at
mederate charges, if you wish. Ask your local Erecta
supplier-or wiite for litefature and name of nearest
stockist to Erecto Slotted Angle Co, Newport Road,
Hayes, Middiesex (HAYes 6581).

—
and it's av ble locally

WwW 063 FOR FURTHER DETAILS.
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thisis all the
space you need to
mount the

THORN 3-COLOUR
INDICATOR

47

- —— &
This very compact unit has an overali length 5 i
of approximately 2.230" and an outside t
diameter of approximately .812". It can be

installed into a single panel hole measuring
only 18/32" using a simple fixing ring and
lock nut, both of which are supplied. This
makes it suitabte for a variety of signalling
applications where space is at a premium.
The Thorn Three Colour Indicator contains
three internal coloured filters optically
positioned to project the selected colour
through an external front lens. Both lens and
filters are of glass. not plastic, and ‘there is,
therefore, no discoloration.

'

The unit is designed for use with a variety of
Atlas Midget Panel Lamps (6,12 or 28V) and
is supplied with either a black anodised or
bright chrome front nut, and solder or screw
terminals. The standard filter colours are
red, orange and green.

Pieaso write for full details to:

ThornSpecial Products Ltd

Great Cambnidge Road, Enfield, Middlesex
(Foward 2477)

§ A member of the Thorn Electrical Industrios Ltd
group of companics.

WW—064 FOR FURTHER DETAILS.
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YOU CAN

NOwW BUY THE
WORLD’S FINEST
SPEAKER VALUE
DIRECT FROM

A

The 700 Mark V Range

Specially designed to provide outstanding range,
smoothness and uniformity of frequency response
with freedom from self generated forms of distortion

The speakers in this range all have a highly developed
dual radiating system with optimum termination of
both cones — voice coil impedence 15 ohms.

Power handling capacity in appropriate enclosures :—

780 Mk. v Price £3.18 .6
8'in. 6 watts r.m.s. 12 watts peak. (inc.10/6 P.T.andP.&P.)

7100 Mk. vV Price f4.13.0
10 in. 8 watts rm.s. 15 watts peak. (inc.12/6P.T.and P.&P.)
7120 Mk. v Price £4.18 .6
12in.10 watts r.m.s. 18 watts peak. (No P.T. butinc. P. & P.).

Send for full technical data sheet with
suggestions for enclosures to:

REPRODUCERS AND AMPLIFIERS LTD.
m Frederick Street, Wolverhampton England

LOUD SPEAKER MANUFACTURERS TO THE

RADIO INDUSTRY SINCE 1930

up to levels more than adequate for domestic listening.

'SERCEL’

PDO—=nm—-Q—0

The DIOTESTOR simplifies production ling
checks by detecting faulty diodes and
transistors when still in circuit.

BRITEC LIMITED
17, Charing Cross Rd., London WC2 — WHItehall 3070

WW-—065 FOR FURTHER DETAILS,

WiV—066 FOR FURTHER DETAILS,

VARIABLE D.C. POWER UNIT WITH
ACCUMULATCR PERFORMANCE FROM

TYPE
EFFECTIVE
RESISTANCE ::::25;::’::
LESS THAN

PRIGE

1 ofim.
£131-5.0
FEATURES

0-30 YOLTS Variable up to 20 AMPS.

0-60 VOLTS Variable up to 10 AMPS also available.
RIPPLE CONTENT negligible, IMPEDANCE and REGULA.-
TION cquivalent to 1<<u|nulztor pcrformancc SILICON

RECTIFIERS. fnadvertent * protection,
OVERLOAD CAPACITY zour/., lar shore periods.
APPLICATIONS

Operating and Servicing transistorised equipment. |2v. Mobife
radioftel. operation, D.C. Motars, relays. industrial power. ctc.
from any point of A.C. WITHOUT THE USE OF
ACCUMULATORS.
12v. or 24v. FIXEQ OUTPUTS up to 24 Amps also available.

AVOID THE EXTRA EXPENSE OF SUPER REGULA-
TION YOU MAY NEVER NEED. Prices £14-16-0 to
£131-5.0,

LIMITED

Please write ta deportment C 3b. RN

for carrent licetoture. ENGLAND
Tel.: FEL 4837-4242

VALRADIO and STEREOSONOSCOPE are the registered trade
marks of VALRADIO LTD.

WW—067 FOR FURTHER DETAJLS.
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FOR BROAD DAYL/GHT V/EW/NG OF RADAR D/SPLAYS—
THE EEV HIGH BRIGHTNESS STORAGE TUBE E7I12A

Adding a new dimension to bright radar displays, the English Electric high brightness
11-inch diameter direct-view storage tube, type ET12A, gives a brightness 100 times
| greater than that available from normal long persistence cathode ray tubes. When used
in Air Traflic Control and the majority of other radar display applications, the outstand-
ingly significant increase in brightness of the IX712A permits the operator to observe a
large area display in broad-daylight, unencumbered hy the previously necessary view-
ing hood. Even with direct sunlight shining upon the face-plate full intelligence ean
still be attained through the use of a simple light filter.

Full information on the E7IZA and other high brightness storage tubes, together
with CRTs ol conventional design, is available on request.

ENGLISH ELECTRIC VALVE CO LTD cHELMSFORD ENGLAND

Telephone:Chelmsford3491, Ex 262, Telex99103 I AGENTS THROUGHOUT THE WORLD

WW-—068 FOR FURTHER DETAILS
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TRANSIPACK® THYRISTOR

STATIC INVERTERS AND

FREQUENCY CHANGERS

DESIGNED TO START AND RUN MOTORS
(Try it on your electric drill!)

IDEAL FOR PROFESSIONAL
TAPE RECORDING MACHINES

% 1/, ORBEVTERFREQUENCY | TYPICAL
STAB, AS STANDARD I PRICES
% SINUSOIDAL WAVEFORM | 100 VA £85
!
FOR USE AS 'FIELD' MAINS SUPPLY OR ko | 200 VA £130
i EX STOCK
s TA N D_B Y P o w E R U N IT % FREQUENCIES: 50, 60, 400 | 302x‘ls$o%169
(VARIABLE  IN  SQUARE
REE INOUSTRHIAL WAYE VERSION) I 600 V A £355
INSTHUMENTS % THYRISTOR SWITCHING | U:’ ?(\fgoﬁf\?A
ELEMENTS I ;
LIMITED !
Telephone: RAV 9212/3
STANLEY ROAD, BROMLEY, KENT Telegraphic Address: Transipack Bromley

WW—069 FOR FURTHER DETAILS.

TELEPRINTERS - PERFORATORS |
REPERFORATORS - TAPEREADERS }
EDITING & REPRODUCING SETS

Corivs: Int. No 2. Mercury/Pegasus, Elljot 803. |
" r Bners aul special parposa Codes,

2-5-6-7-8 TRACK AND
MULTIWIRE EQUIPMENT

TELEGKAPH, AUTOMATION  AND  GOMPUTER  PERIPHEKAL  ACCESSOKIES

Picture Teiegraph. Desk-Tax, Morse Eyuipment;
Pen Recorder, Switchboards; Convertors and Stabilised
Rectifiers; Tape Holders, Pullers and Rewinders;
Governed, Syachronous and Phonic Motors; Teles
printer Tables and Cabincts Silence B

tion and Relay Testers; Send;Re

Base Tilters; " Teloprinter,
Aors ltos Paper,
Tape and Ribbons;, Pola.
rised and <nccnhscd relays
and Bsess “Terminls V.
Tquipment:
Tekphonc Carriers _an
Repeaters; Mulnp]cx

Tronsmitters; 5

Frequenty Shifr, Keying Equipment;  Ling, M
ransformers anil Suppressors; Racis and (,ol oles;
Plugs, Sockers, Key Push Miniaturc and o

Cords, Wirgs, Cables and S :
“Teleprinter Toals; Stroboscapes and Elcctronic rom,
Cold Gathode Afatrics; Test Equipment; Oscilloscopes]
scellancous Accessorics and Spares.

W. BATEY & COMPANY

Gaiety Works, Akeman Street, Tring, Herts.
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING

WW—070 FOR FURTHER DETAILS.

EDDYSTONE COMMUNICATION RECEIVERS

For the professionai or Amateur user who likes the Best.

i e il MASUFAC ING SPANDALDS

Sy 3
oF cirenit PREQUENCY

RANGE.
Range ¢ 20 Mein 480
Raoge 4 1M
Kangex & and e inebnle Une Tatsrs) al Dilsttess Freguengies.
HIRE PURCHASE TERMS
§ Total H.p.
Model Ko. Cash Price Deposit 12 Montbly Price oser
'ayments 12 months
Ecio. £8 £3/10/- £5
EB35 L9 £4/10- £83
g g@ogm g
EALZ . 35 £30 £1317/9 £188118-
 Year Period also aeatlable
CaASH 1RIC

Ok I ienh 1 bl S ITILS 8 MgaTis
CONFIDENTIAL TERMS, ¥ L SOLELY WITH Hp- RADIO.
Carvinsge i per pn T ‘TION

SEND FUR LITERATGRE 10
The Eddystone

Specialists

SERVICES LTD.

49/51 COUNTY ROAD
LIVERPOOL, 4

elaphane: AINTREE 1445 ESTAB. 193§

WW—07F FOR FURTHER DETAILS.
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GERAMICS

15 OUR BUSINE
LETS GET TOGETHER

Our extensive Research and Design laboratories informative literature. We will also be delighted
are continuously and successfully engaged in to supply you with samples for testing, and our
developing new products and improved designs. technical representatives are always on call to
H you would like to keep abreast of these exciting discuss your problems with you in detail.
advances then please ask for our factually

Hilose alumina ceramics

Low Loss Ceramics

Metallised Ceramics

Hermetic Seals

LT Insulators

Ceramic Dielectric. Materials

Thread Guides

Refractories and Foundry Products

If you are interested in any of the above, don’t hesitate to write or telephone.

v ELAIN PRODUCTS LIMITED
[ Morga“ goIpEmA-cIIS-eI:SnleVongerzig ggphol-ne: S(Erport 22071 UC

WW-072 FOR FURTHER DETAILS.




stop rumble at source
withouy impairing
bass response

... with the Decca Deram Anti-Rumble
Integrated pick-up. This pick-up uses the

superb Decca Deram ceramic cartridge (with the
fatest high compliance diamond stylus, of
course) and the arm has been integrally
designed with this cartridge so as to achieve a
mechanical filtering of rumble frequencies

at the point of excitation. Rumble is thus

filtered before ever it reaches the ampiifier.

while wanted bass frequencies which go

direct o the amplifier are unimpaired

The same mechanical filtering properties

are built into the pick-up on the Deccadec

and the Decca DD/1 turntable unit.

Hi-Fi News wrote of the ARI pick-up

“The anti-rumible system functions very well.. .. H
| consider this design has far-reaching
importance.” And The Gramophone wrote
"*, .. a distinct success in the achievement
of its objective.”

As a further refinement, the type A’ Decca
magnetic bias compensator, providing
precise neutralisation of the forces which
‘draw a pick-up towards the centre of

2 rotating record, 1s suitable for Use with
the Anti-Rumble Integrated pick-up.

For full details of both products, please
write to Decca Special Products.

DECCIA

Decca, Deram and Deccadec are registered

wademarks of the Decca Group

Decca Deram ARI pick-up complete 11 gns.

Decca magnetic bias compensator type ‘A" 1 gn.
ww—n73 FOR FURTHER DETAILS.
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RCHARD & IND LIMITED
RESENT A SELECTION OF

ELEPHONE: (OGLZ2) 28il1 (5 LINES)
ELEX' GLOUCESTER 3192

Www-—974 FOR FURTHER DETAILS.

ROTARY SWITCHES FOR
THE HGME CONSTRUGTOR

Writers of constructional articles for Wireless
World are reminded that readers often have
difficulty in obtaining rotary switches of special
type and contact arrangements. Consult us
before deciding upon the switches you incorpor-
ate in your designs and be assured that a switch
to any desired specification will then be immed-
jately available to your readers.

Design charts and details

{for writers and readers) from:
Specialist Switches Ltd.
23 Radnor Mews, London W.2,
PADdington 8866—7

ww_075 FOR FURTHER DETAILS
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Input Power = 1 Watt

l ' Ve =28 Volts
! ! |

Case Te:mp.‘(Tc) =25°C

AVAILABLE FROM YOUR RCA DISTRIBUTOR

Now for the first time, you can achieve frequency multiplication with power gain at
microwave frequencies with a single solid-state device, the new RCA-2N4012 silicon
transistor. With this new RCA “overlay" unit, you can greatly simplify circuit design

as well asseduce costs. At 1 Ge/s, one single 2N4012 can replace both the
power amplifier and varactor diode stages previously required.
Offering frequency multiplication with power gain in the 1 Gc/s region, the
RCA-2N4012 as a doubler, tripler, and even as a quadrupler, extends transistor
performance into the microwave region with watts of power! When used in a
common-emitter configuration, this transistor provides stable operation—power
output varies smoothly with changes in power input.
Talk to your RCA Distributor about how RCA-2N4012 can help you cut costs by
elimirating the varactor and reduce the size of hardware in space, military, and
commercial applications. Or write to: RCA International Division, Dept. 200,
Central & Terminal Avenues, Clark, New Jersey, U.S.A.
In Great Britain, contact: RCA Great Britain Lid.

Lincoln Way—Windmill Road

Sunbury-on-Thames

Middlesex, England

WW-—076 FOR FURTHER DETAILS.

Vegy 4Volls
Ic LS Amperes

2N3012 213012
DCUBLER | TRIFLER
[ Qutput Power 3tyn | 25(min) watts
Output Freguency | 800 1002 Mc/s
Input Frequency | 400 3 Mo
Conversion Gain 4.8 {typ) 4 (min) dB
Vego 65 Valts
w58 1
RATINGS Sev H

The Most Trusted Name in Electronics
Trudemark(s) ® Registered
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DSCILLATORS

% Wide frequency range | ¢/s—108 Kcfs.

* Sine or Square wave thermistor stabl
lised output.

& Output continuousiy variable from 200
micro volts—IZ volits peak to peal.

% Fully transistorised circuits.

& Suitable for mains or battery operation

Sales Engineers in London area and all parts of the U.A,

FARNELL INSTRUMENTS LTD.
SANDBECK WAY, WETHERBY, YORKS. Tel 2891/2/3/4

WW—077 FOR FURTHER DETALLS.
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a Whole World
of users
can’t he
wr@ng!

e
One of the really Du(slandmp microphones in the medium-pric
range, the DP/4 is enjoying unparalieled success. Small wondelr
for the DP{4 is wenderfully roliable and sensitive to an extreme/y
wide range of sounds. Uniform frequency response from 50 c

to 15 Kefs.

It is i world-wide uss for high-quality broadeasting, recording
and public address both by the amateur and profes

H0% Baratolis Refloatar. ‘its natural patner, focuses & distant
sound-source onto the microphone head, greatly amplifying it
without loss of realism and without unwanted side-noises.

The DP/4 comes in three impedances—Low, medium and high—
and s supplicd complete with connector and 18ft. screened lead. The
2ft. dia. Parabolic Reflector is complete with microphone holder,

Further details from your dealer or from:— )
GRAMPIAN REPRODUCERS LTD. ramplan
Hanworth Trading Estate, ScondreasIpMmET=
Feitham, Middx.  FELtham 2657 Tnegrity that you hear
WWwW—078 FOR FURTHER DETAILS.

SWITCHES

The new range of ELMA scud switches are now
available with such features as concentric spindles:
up to 12 waters: sub-miniacure sizes and ac tha lowese
Kknawn prices.

01 switch with |2 positions: sealed conscruc-

tion: ceramic waler; 200 V § A 'switching capacity.

03 switch with 24 positions; adjustable " stop *';

ceramic wafer: wafer dust covers: up te 6 poles

per wafer and [2 wafers,

30 switch with 26 positions; adjustable “ stop 5
: dust covers: up to |3 poles per
y duty swizching mechanism.

R A DIATRON
7 SHEEN PARK,RICHMOND, SURREY.
Tel: RIC 3785 or 9352

% W-—079 FOR FURTiER DETAILS.
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€35 MINIATURE METALLIZE
o POLYESTER CAPACITORS

These small moulded metallized polyester capacitors are
ideally suited to the applications of printed wiring panels and
transistorised circuits, The use of the new diclectric material
and unique construction combine the advantages of small 250 ¥. D.C. at BS'C. working

physical size and superior clectrical characteristics which mect .01 11/32in. Smm 7/32in. 5.5mm PMXI

Dimensions

Capacitance | T.C.C.
oF = ! S { Tree No.

0,

. e 0015 11'32in. om 732055 £MX7

the requirements of H.5 DEF.5011 Specification. 0.022 1 32 9mm 732 3.3mm FMX2

] 1320, 9mm | 7/32in. §5mm Fxs

0104 11/32in. 9me | 7/32in 5.5mm £1MX3

CONSTRUCTION 0.068 706 1imm | 93%in. 72mm | FrXs

The windings arc virtually non-induciive -and the wire o.! 76 Hlmm | "9/32in 72mm | FMX4
terminations arc soldered direct to rhe metal clectrodes 400 V. D.C. at B5'C. working

climinating contact resistanee and ensuring the minimum 0.0 1/32in. 9mm 7,32in. 5.5mm FrXa1

- § 0.022 1/32in. Smm [ 7:32in. 5.5mm F1IX42

possible inductance. 0.023 706in 1lmm | 9/32in. 72mm | EMX45

0.047 7:i6in. Limm | 932in 72mm £rX43
Cap. Tolerance: -+-20%. 5

Voltage Rating:  Peak ripple voltage and D.C. voltage
must not exceed rated D.C. voltage.

Power Factor: <0.01 at I kefs. at -+20°C.

Temperature Suitable for working at -+85°C. without
Rating: derating.

Insulation 10,000 megohms or 2,000 ohm farad,
Resistance: whichever is less.

Terminations: 22 SWG solder-coated parallel wires for

vertical mounting.

Finish: Insulated—special non-cracking heat re-
sisting thermosetting compound provid-
ing goed insulation and good protection
against the ingress of moisture.

THE TELEGRAPH CONDENSER CO. LTD.

Electronics Division: NORTH ACTON, W.3. Telephone: ACOrn 0061 (16 lines). Telex: 261383

also at CHESSINGTON ., SURREY and BATHGATE , SCOTLAND
WW—080 FOR FURTHER DETAILS.
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TiMER COUNTER
TYPE TC4

AR AP

1 Advance

DISPLAY TiME

SINGLE

MULTIPLE

-
PERIODS "‘f/

FREQ.Kcks

i

SLINE
countd sragr anuae stor

cHeck |

o ——
b Lt T OVERSPILL e uNIT LR e

| B9 Bp 58 © |
NORMAL = |, ourPur = SUPPLY u_"f

¥ 3
| e— i

the Advance 5Mc/sT=4

B FREQUENCY (0 to at least 5Mc/fs,  The new Advance TC4 timer counter offers the best

direct reading) value now obtainable in a four-digit 5Mc/s tran-
sistorised and fully portable instrument. The TC4 has

PERIOD (Singie andmultipleperiod many- features which places it ahead of similar

measurements up to 10° periods) instruments of its kind; it is outstanding in design,

specification flexibility and performance.

Frequency measurements to 40Mc/s or 100Mc/s

L7
. COUNT (1-9999. regular or random with TCD40 or TCD100 frequency dividers.
puises) PRICE £195 rx-works

TIME (3,8 - 10'S)

[\ ] Advance Electronics Ltd (Instrument Division})

’?"_{ezdvabc') ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX

Write now for fully descriptive
leaflet and specification
Tel: HAINAULT 4444 . Telegrams : ATTENUATE, ILFORD

WW—082 FOR FURTHER DETAILS.
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3 NEW INSTRUMENTS jon LAVS7EAL

Robust construction — Attractively designed with clear front panels — Ease of Operation — Compact
Moderately Priced

£
2649 Q,

Type G.I. L.F. Signal Generator
10 ¢/s to {00 Kc/s in four decade ranges.
Scale 54" dia. 180" rotation.

Three outputs.
r.ms. SINE WAVE with fow
distortion.
0-9 v. peak to peak SQUARE WAVE with
no droop and good H.F. rise time.
0-1 watt into 3 ohms, 50 ¢fs to 20 K¢/s.

0-6 v.

WikreLESS WORLD

Type G.2 L.F. Signa! Generator
10 ¢/s to 100 Kcfs in four decade ranges.
Scale 44" dia. 330 rotation.
Three outputs.

0-6 r.m.s. SINE WAVE with low dis-
tortion.

0-9 peak to peak SQUARE WAVE with
no droop and good H.F. rise time.

0-! watt into 3. ohms 50 ¢fs to 20 K¢/s.
Step attenvator on output (1) and (2)
giving X1, X.1, X.0, X.001.

MarcH, 1966

54‘ .mlgsg},-

Type M.l Voltmeter
15 A.C. ranges ImV-500v.
Frequency 10 ¢/s—100 Kc/s.
Input impedance. {0 meg ohms.
Amplifier output available at low im-
pedance with voltage gain of approxi-
mately 80 times on most sensitive range.
D.C. range 0 to 400 v. in three ranges.
Isolated from case.
Impedance 20 Kilohms/vo't.
PRICE £24 nett UK.

PRICE £24 nett U.K.

PRICE £20 nett U.K. Further details from

LINSTEAD ELECTRONICS

35 NEWINGTON GREEN, LONDON. N16 Tel CLI 4825

WW-—083 FOR FURTHER DETAILS,

TRANSFORMERS

TYPE SBM
CQILS LARGE OR SMALL QUANTITIES

Now fitted with
stainless steel guides— ‘

| i CHOKES 7RADE ENQUIRIES WELCOMED
] SPECIALISTS IN

six times the life
FINE WIRE WINDINGS

Continuous 3§ Ib. at lin.
MINIATURE TRANSFORMERS

Instantaneous to 161b.
cr and smaller
RELAY AND INSTRUMENT COILS, ETC.
VACUUM TMPREGNATION TO APPROVED STANDARDS

sizes available ‘
ELECTRO-WINDS LTD.

Also—transiormers to
8kVA 3 phase.
CONTRACTORS TO G.P.O., AW.RE, LEB. BB.C, ETC.
123-5-7 PARGHMORE ROAD, THORNTON HEATH, SURREY

WLBB l‘ LTB. LIVINGSTONE 2261

-PHONE 63-7228/9

A.

CLAY IILL, BRISTOL.

R.

KNAPPS LANE,

W\V 084 FOR FURTHER DLTAILS.

—AUDIO AMPLIFIER

12 Volt with I5 W. Output -

Designed specially to give pleasing results on music and speech

WW--085 FOR FURTHER DETAILS.

Common emitter, class B output stages, with maximum efficiency choke
coupling to 15 ohm speaker lines; temperature stabilised and direct coupled
pre-amplifier stages with fberal feedback.

All output and input terminations are fulty floating. thus enabling fayman
or skilled engineer to be equally confident in the simple matter of coupling
up for use.

FULL DETAILS OF THIS AND EQUIPMENT BY RETURN OF POST

__—E K. ELECTRONICS (L.A) LTD: Brotherton, Knottingley, Yorks.

WwW—086 FOR FURTHER DETAILS,
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electrosil have
the resistor kit
that every
laboratory needs

g

S fin-acide ressters g

one small cabinet

gives you semi-precision,
high stability,

general purpose—because
each Electrosil resistor
does three jobs

The exclusive Electrosit triple-rating concept
now gives you a compact metal oxide resistor
kit which will be of the utmost use in every
electronics laboratory and experimental unit,
Thirty values of resistor gives a choice of
three operational modes in each value. The
normal cabinetcovers the E6 range of preferred
values. but special combinations of resistance
values can be suppiied to order.

Now you can build Elecirosil reliability into
your designs right irom the start, with the
resistors you need where you want them,
when you want them.

L

cut out the ‘bits and pieces’ and get the resistor situation under control

[ The Electrosil Laboraiory Kit gives many advan-
tages:—Immediale availability of the best metal
oxide film resistors currently available.

7] A compact stock because each resistor has three cairom
raiings making it suitable for semi-precision,
high stability or general purpose applications.

] Advanlageous prices.

[7] Savings in time and effort in stores requisitions C
and searching for required types and values.

[l Ease of stock replenishment—justuse the re-order
card.

I A permanent solidly construcled cabinel which is
either free-standing or wall-mounted as required.

WW-—087 FOR FURTHER DETAILS.

_Electrosil

ELECTROSIL LIMITED

FALLION SUNDERLAND. CO. DURRAM
Tel: Sunderiand 71480 (10 tines) Telex 53273
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A 35-watt amplifier
housed in top
campartmenL

B Dynamic
micrephone
fitted in foam-
lined metal case.

€ Pouch holds
microphang
stand clip.
jack-plug ete.

D Microphone
stand,

£ Clips for
micraphene
cable.

¥ Powss supply
unit.

G Povier supply
lead.

FOR ALL EVENTS

TH E WHARFEDALE Completely self contained — pull
X open the amplifier compartment—
e (s apel
o £

n the accessory compartment
— take out the microphone — plug
in — switch on and speak; it'sthe
greatest public address idea in
years.

Anyone can operate the PA30 —
no technical ability required.

PUBLIC ADDRESS SYSTEM

This completely portable sound system is housed
in & single durable tan leatherefte covered carrying
case with vinyl grille cloth, A special loudspeaker
system comprising six Wharfedale speakers is buiit
in the front section of the case. The robust and
powerful transistor amplifier operates from self
contained batteries-or mains at the turn of a switch.

Everything packs away neatly in sixty seconds —
ready for use again at a moments notice.

Size 362" x 73" deep x 9" plus 3" handle.

Weight 42 Ib.  £69.10.0.
N R
FOR FULLY ILLUSTRATED
LEAFLET AND DETAILS OF B RANK WHARFEDALE LTD

PAIY DEMONSTRATIONS
WRITE TO {Depr W‘,) IDLE . BRADFORD - YORKSHIRE

TELEPHONE BRADFORD 612552/8 .
TELEGRAMS ‘WHARFDEL' ERADFORD l
NAME..

ADDRESS. .
TOWN — I

WHARFEDALEcounw @
5/ W I Y

WW—088 FOR FURTHER DETAILS.
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ELECTROLUBE
24-X cuts
maintenance

TE0TROL

LUBRIGANY

costs and
ensures

electrical
reliability

Just the smallest squirt
Takes away the dirt.
Fraction of a bean

Keeps your contacts clean.

Look what good old friends
Bring you in their hands.
Get it anywhere

And you save a spare.

‘Global availability' and
tworld-wide NATO approvals

ELECTROLU

“ELECTROLUBE" and "SNORKEL" are Registored Trade Marks of Electrolube LTd. Engfand
ELECTROLUBE LTD.
OXFORD AVE., SLDUGH, BUCKS, ENGLAND. Tel: SLOUGH 25574
WW—089 FOR FURTHER DETAILS.




MARcH, 1966

How to
save time
& money
with packaged °
cireuit |

WIRELESS WORLD

TWO | NEW PRODUCTS
FROM AMPHENOL

Signal Commander. For ihe
firat time, a laboratory
quality field sirength meter
to accurately measure radio
frequency signals in air,
twin lead or coaxial cable.
Matched balun, Easily
carried in one hand.
1deal for TV servicemen

& cmen

Citizens Band Transceiver—s00
Series. This remarkable vnit can
withsland temperatures down
1025 Bbelow and up 10 150°
above Fahrenhest. Fealures
high-speed elecironic’ switching.
all solid-state advanced circuitsy,
Up 0 3.5 walls output with
outstanding modulation, dual

baltery operaled, weighs only
av: Ibs. All-band dipote
antennz allows one-man
operation, UHF and VHF-FM
plug-in modules.

IF. and 4 states of
amplification. Up to 23 channels
—crystal controlied.

Model §50-Built-in 12-14 V0BG
with plug-in pover cord.
Model 625-Built-in universal

| 1236 VDG and 110/220 VAC with
70 plug-in power cords.
Write for Complete Catatog and Prices

Amphenol/Cadre Div.

I Export Distributors

e Morhan Exporting Carporation

#58 Broadwav, N.Y. N.Y. 16013 z4le
WW—091 FOR FURTHER DETATLS.
The "Packaged Circuit ABC" tells you all about the
growing range of ready-made Newmarket transistor
amplifiers, pre-amplifiers and power supplies. You can
get them off the shelf for short development runs or
order them in quantity for production runs. Qutput load
and power, power gain, sensitivity, frequency response,
distortion, input impedance and current consumption—
everything's in the '"ABC". Imagine how these circuits
could have accelerated past projects. Plan how to use
them in the future!

Morharex

I.S.E.P. PRINTED
CIRCUIT CONNECTORS

British Post Office approved P.C.
Connectors, .17 spacing, up to 33 contacts.

Newmarket

TRANSISTORS LIMITED .
B

Use the coupon below to get your own copy of the
‘Packaged Circuit ABC" and Price List.

TO NEWMARKET TRANSISTORS LTD, EXNING ROAD, NEWMARKET, SUFFOLK. '
Fill in and enclose this coupon in unsezied envelope (3d stamp)
Please send me a ‘Packaged Circuit ABC and Price List

I NAME

I POSITION
I COMPANY
I

Cannon Electric
(Great Britain) Ltd.,

P ST
Lister Road, CANNUN
Basingstoke, Hants,

Tel: Basingstoke 3171 PLUGS

J Registered Trademark

~ CANNON

WW—082 FOR FURTHER DETAILS,

ADDRESS .

e

WW—097 FOR FURTHER DETAILS.
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LIVOLT

FULL SCALE T0

1.200Me

Frequency Range
10 kefs to 1,200 Mcfs

Voltage Ranges

8 ranges, 1 mV,—3 V. fuil scale;
with 100:1 divider to 300 V. full scale

Accuracy

+39%, 100 ke/s—80 Mc/s
+5%. 50 kefs—200 Mc/s
110%, 10 kg/s—1,200 Mc/s

Stability

No zero reset required over
8 hours except on most sensitive range

Response

RMS to 30 mV; peak calibrated

in terms of RMS above 30 mV; with
100:1 divider RMS-responsive to 3 V.

Input Impedance
High tmpedance—2 pf. and 75 KQ:

also 50¢) termination adapter (other
values on request)

Features

Temperature compensated probe

{inear scaie on all ranges

D.C. recorder output—1-5 V. at T mA,
Taut-band mirror scaled 67 galvanometer

Accessories Supplied

Probe with high-impedance tip, 500
BNC terminaticn adantor, output plug
Accessories Avaiiable

100:1 capacitative voltage divider,
BNC, N or GR terminations, type N
“Tee' adaptor

L

uz uTeus

! u..anwm |

pr e o W

MILLIVAC TYPE MV-28B
R.F. MICROVOLTMETER

Price  £220.
Delivery Normally Ex Stock

Also available, Type MV-38B, 7 ranges
3 mV.—3 V. F.S., price £180.

CLAUDE LYONS

CLAUDE LYONS LIMITED - INSTRUMENTS DIVISION
76 Old Hall Street, Liverpool 3. MARitime 1761
Southern Offices: Valley Works, Hoddesdon, Herts. (Hoddesdon 4541)

WW-—093 FOR FURTHER DETALILS
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12 qood reasons
for using the
Wearite tape-deck

The Wearite tape-deck by Wright and Weaire is recog-
nised for its faultiess performance. Features contribu-
ting to this include:

1 Three motors—proved unsurpassed for reliability and
fast winding.

2 Synchronouscapstanmotor—suspended onneoprene
shock mounts to reduce mechanical noise to the absolute
minimum. Ball race bearings give greater reliability and
considerably longer maintenance-free operation.

3 Foolproof single knob operation is provided for link-
ing mechanical changeovers to the electrical amplifying
system. :
4 Automatic stop switch cuts off the tape drive at the
end of a reel or should the tape break.

5 Instantaneous mechanical stop and start of tape
transit prevents slurring.

6 Accurate cueing indicator (turns counter} isscaled in
revolutions of the take-up reel, and angled for easier
viewing.

7 Third head position for plug-in heads, either standard
or stereo, with an adjustment screw for gap alignment.
8 Record-lock button prevents accidental erasure of
recordings.

9 Ability to accept 84" reels (1750 feet of standard
tape).

10 Ability to take a continuous loop cassette in place of
standard reels.

11 90° hinge on head cover ensures easier tape loading.
12 Three tape speeds.

The Wearite tape-deck is designed for the serious
recordist who would prefer to use no instrument but
the best. The Wearite tape-deck has been proved in
use by Science bodies, Education authorities, and in
Entertainment.

For fuller details and specifications write or telephone

WRIGHT AND WEAIRE LTD

84 Blackfriars Road, London SE1. WATerloo 1981
Ww—094 FOR FURTHER DETAILS. wWw )t
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KONTAKT
60

=S
THE SPECIAL CLEANER
FOR INACCESSIBLE
LONTACTS

Y KONTAKT 60 cleans and
protects ali contacts

% Eliminates high transition
cosiseances

% Prevents ' croep * currents

% Does not affect plastic materials
Y Io spry can with Sin. spray
nozzie

Bas spantslle

Ruinlgunger®t

30 Kontalir

unruglnghd®!
StaMten

Dther Kontakt
products are:—

0 Protective Lacquer

72 Instaring Spray

75 Cold Spray for Fault Locatian
50 Special Siliconized Polish

100 Antistatic Agent for Plastics
Write for full details of above complete
range ¢f Kontakt products to:—

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

381 Piccadilly, London, W.1. GROsvenor 5482

WW—095 FOR FURTHER DETAILS,

| XLRIEP AUDIO
CONNECTORS

Widely used Standard Audio/Vidco series with latch.
coupling. Up to 18 contacts in 15 shell styles.
Cannon Electric
{Great Britain) Ltd.,
Lister Road,
Basingstoke, Hants.

Tei: Basingstoke 3171

Regislered Trademark

" CANNON

—

WiW—096 FOR FURTHER DETAILS.
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ermacon
edge connectors

EH

These inexpensive edge connectors feature polypropylene
mouldings and brass or pliosphor bronze contacts with
a standard tinned finish. Silver plate, gold flash, or gold
plate finishes are available to special order. .100" contact
pitches provide a mazimum of 40 positions whilst the
150" contact pitch range provides for a maximum
of 26 positions. Contact tail variations (shown above)
include solder slot tails projecting either vertically
downwards or at 90° to the moulding, or tails for
direct niounting to a “mother” printed circuit board.
Mounting brackets provide *“‘closed” or “‘open-ended”
connectors or include contacts for direct earthing from
¢hie mating P.C. Board.
Electrical Ratings
Working voltage: 500 Volts D.C. or A.C. Peak (.150” pitch)

350 Volts D.€. or A.C. Peak (.100" pitch)
Current capacity: 5 amps max. per confact

CARR [FASTENER @0 LD

the firm with the best connections

MaARcH, 1966

lELMTA

COUNT
BATCH
CONTROL
The 4 ELMA single decade counters pictured above cost
less than most conventional four figure predetermining

counters. Yet they offer several distinct advantages over
normal counters, namely:—

=

. FIGURES nearly twice as large as on conventional counters—with
wide angular visibilicy.

PRESETTING by a rotary switch on the front panel, avoiding

the normal method of having to dpen a flap—thus excluding dirt

and dust.

. PLUG-IN digits which can be easily interchanged without having
to re-wire.

. ELECTRICAL READ.OUT which gives a separatc contact
closure for every aumber in addition to the predetermining signal—
cnabling direct print-out, ctc.

[

w

>

In addition to these features, the ELMA counters
will count at up to 25 impulses/sec.; have electrical
zero reset; can be forward or backward counting,
and can be wired in cascade to form a counter of
any number of digits.

Also available is a matched modular range of
power units; contro! relays; impulse transmitters;
pushbutton switches and mounting frames.

RADIATRON

7 SHEEN PARK, RICHMOND, SURREY RIC 3285—9352

WW.—098 FOR FURTHER DETAILS,

£0 YOU STILL USE A HAMMER AND GHISEL
TO CUT A SQUARE IN SHEET METAL?

Don't any more
We have a Hand-operated Tool now to cut any
straight sided shape. Square R/Angles slots for
Louvres. All you do is simply mark out your shape
and follow the lines. You can aiso convert the Tool
to a Punch-Louvre Forming and Riveting Tool.

NO DISTORTION OF METAL

ON EITHER SIDE OF CUT
Also @ number of Bench Type folding machines
EXPORT ORDERS DESPATCHED IMMEDIATELY

AVONLEA TOOLS, WODDEND MILL, MOSSLEY, LANCASHIRE.
MOSSLEY 2687

Staptefard, Hottingham. Telephane: Sandiacre 261, CARR FASTENER &Z//EJL
Sales Dlfices: Wembley, Sale, t_—’ =

WW—05) FOR FURTHER DETAILS.
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VITALITY BULBS

Tested and proven

A.LD. and A.R.B.
Miniature and Sub-miniature
indicator bulbs, from 1 to 50v,

in sizes from 4-0 mm.

Catalogue from:—Vifality Bulbs

Ltd., Neville House, Wood Green,

N. 22. MULberry 1931.
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Hanover: The Electrical Engineer's Market Place

To vislt the electrical englneering display at the Hanover Falr Is to take a
look at the whole panorama of tomorrow's technology and economy. The
International display mounted by more than 1,400 firms from {6 countrles
ranges from microelectronic components through heavy electrical engi-
neering equlpment to articles of everyday use in home, factory and office.
The coming -Hanover Falr wlll show thousands of examples of development,
refinement and innovation over the whole span of electrical technology. If’
there Is such a thing as a world market for electrical engineering - then
that market is Hanover. Speciallsts and techniclans can talk here with
colleagues from all polnts of the compass, and fact-finding and buying are
made easy. Hanover offers you nine days of comparison and evaiuation —
all within the bounds of a single composite Falr.

Hanover Fair 1966

extends to you a cordial invitation
FURTHER INFORMATION FROM: Schenkers Ltd., Royal London House, 13 Finsbury Sguare, London, E.C.2

WW—101 #OR FURTHER DETAILS.

Hanover Fair 1966
Saturday 30th Aprll to Sunday 8th May

{ important new books for all engaged in the elestronics industry

RELINBILITY
PRINGIPLES AND APPLICATIONS OF BOOLEAN ALGEBRA
FOR ELECTRONIC ENGINEERS

Salvatore A. Adelfio Inr., and Christine E. Nolan.

This new book is one of the few available that have heen written specifically for the
electronic engincer. It is a readily understood textbook—each stage leads easily to the
next and check problems are given at the end of cach chapter ‘o enable the student to
assess his progress. An invaluable introduction to rhe subject which will be welcomed
by all in the clectronics industry. .

45s. net by post 46s. 6d. 326 pp. 150 illuscrations.

of
nsemamc COMPONENTS
£ £ Jowslt

PRECEMES &

APPUICATIONS O RELIABILITY OF ELECTRONIC COMPONENTS
BMBN Awml 1o i C. E. Jowett.

FHECTRONI ;

Clarifies and presents all the relevant facts concerning the properties and siabilities of
arious classes of components and matcrials and secks to provide cach member of an
clectronics research team with a summury of information based on a wide experience
of testing and cvaluation.

42s. net by post 43s. 174 pp. illustrated.

obtainable from leading booksellers.

ILIFFE Books Ltd.
DORSET HOUSE STAMFORD STH
WW-—102 FOR FURTHER DETAILS.

TRANSISTORISED
NOMBHE INSTRUMENTATION

Y Signal Generator 27 .. 9169
% Power Supply Unit 61 .. £6.14.6
“ C.R. Bridge 62 . £8.01.9
% Audio Generator 63 el
% Inductance Bridge 66 ... £18. 49

Al prices include batfery, posi and packing. Prampl Detivery.

S.A.E. FOR TECHNICAL TRADE & EXPORT
LEAFLETS L] ENQUIRIES INVITED

INDUCTANCE
BRIDGE
MODEL &

SIGNAL -
% [NOMBREX LTD. ™ sy sommoen emnace,

WW—103 FOR FURTHER DETAILS.
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Bib

AGGESSORIES

NEW
INSTRUMENT CLEANER
is anti-static

Surfaces stay clean
longer, because
they do not become

Boat statically charged
and attract dust.
Specially formulated
T f for cleaning tape
=3 ‘Blb = heads, delicate instru-
g, ment panels, plastic,
. chrome, giass, printed
lnstrumeat | surfaces and the
i Cleaiiar ' exterior of all kinds of
-

- electronic equipment.
= “<%  non-flammable and
does not smear.

Size A

" 46 (subject)

THE PROFESSIONAL
TAPE SPLIGER

All metal— beautifully plated— compact in
size. Easily and permanently attached to a
fape recorder. Clamps held the magneticor
Jeader tapes in the precision cut channel—
no damage to the edges. Right angle and
obligue cutting slots.

Gomplete with Razor Cutter 18/ isubjecty

Bib wire striprer
AND CUTTER

= This efficient tool strips insu--
lation, cuts wires cleanly and
splits plastic twin flex, 1t is
adfustable to most wire thicks
nesses.

4/- {Subject)

If you have any difficulty In obtaining these
Rtems they will be sent post free. (11K, oniy

MULTIGORE SOLDERS LTD.
HEMEL HEMPSTEAD, HERTS.
TEL: HEMEL HEMPSTEAD 3636

WW—104 FOR FURTHER DETAILS,
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Radio and Electronic

Components
|

|
‘G. W. A. Dummer

|

This series of six books isl
designed to meet the needs of
the rapidly expanding electronic
industry for information about
specific components. The first
books of their kind in this field, |
|they fill a wide gap in present|
| technical literature. ‘
Sir Robert Renwick, K.B.E.,
President of the Radio and Elec-
tronic Components Manufac-|
‘turers Federation, says in his
foreword to Fixed Resistors|
“. .. 1 can imagine few people
more qualified to write these
'books than the author .. .”

Titles in the series are: |

Vol. 1. FIXED RESISTORS
28s net. ]

Vol. 2 VARIABLE RESIS-
TORS & POTENTIO-
| METERS 455 net. |

Vol. 3 FIXED CAPACI-
TORS 45s net.

Vol. 4 VARIABLE CAPACI-
TORS AND TRIM-
MERS 32s 6d net.

Vol. 5 WIRES AND R.F.
CABLES 47s 6d.

Vol. 6 CONNECTORS,
RELAYS AND
SWITCHES 50s net.

|

from all booksellers
Pitman Parker Street London WCZ}

WW—105 FOR FURTHER DETAILLS.

TELFORD

0SGILLOSCOPE
GAMERAS

@ Oscillograms in 10 secs.

@ Employs Polaroid®
Films up to 3,200 A.S.A,

@ Simple operation

@ Designed for the
smaller Oscilloscope

& Economy size film 24in.
X 3tin.

This camera has been specially
designed for selected Oscillo-
scopes of the smaller type.
It incorporates a Polaroid
Land processing unit which
enables a photographic record
to be produced in 10 seconds.
The camera provides for
viewing before exposure. No
focusing is necessary and
shutter operation is by simple
lever action.

% Registered trade mark of the Polaraid
Corporation. U.5.A.
Full details will be gladly supplied on request
TELFORD PRODUCTS LTD
TELFORD WAY, LONDON W3

CZIZYTA  cyeqherds Bush 1015 (S lines)

PRODUCT
GROUP

WW-—1056 FOR FURTHER DETAILS.

A MEMBER OF THE HENTIMA GROUP
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Keep your ey-e o Brish

Centre Frequency
Bandwidth
Insertion Loss
Impedance

Case Size
Operating

Temperature Range
Shape Factor 60/6 db

WIRELESS WORLD

TYPICAL SPECIFICATION

300 ta 600 kefs- 2 kefs
2 to 45 kefs at 6 db
1to 15 db (dependent on B/W)

Either 1200 or 1500 ohms in and
out, dependent on BfW

8 mm diameter
38 mm long

—40°C to 4-85°C

1.3:1to2.6: 1 Dependent on'B/W

IN DECIBELS

ATTENUATION

LTERS

ML ADVANTAGES

Fantastic'space saving

Excellent stability with time and temperature
Single or multiple resonant units

Curve below shows response
of our ladder filter type TL 10
D 16A. Note the outstanding

shape factor

) [hood

|

°
a

aan [[ [[5e

0 420 430 440 430 460 470 430 4%0

FREQUENCY IN KILOCYCLES/SEC

SIZE

I - ;i 5k

b vsin

This illustrales the typical dimensions
for a ladder fiiter. The case is a plated
brass cylinder with giass end seals and
Ppiglailleads. A1} inch lengthwill provide
sufficient volume to give 80 dh slop band
rejection.

G

2200
2.2k

sc) BRUSH CLEVITE..... ...

HYTHE SOUTHAMPTON PHONE HYTHE 303¢ GRAMS BRUDEV HYTHE SOUTHAMPTON TELEX 47687

WW-—107 FOR FURTHER DETAILS.
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COMBINED ERASE €EAD AND OSCILLATOR COIL
Tho tendency towards transistor portable tape recorders has received
our special attention as the necessity for improvements in heads for this
anplication has been an obvious reguirement.
“ A most amazing component!” is the reaction of most neople who
tes’ these, for in & space of only }in. diameter by #in. long, is contain-
ed n complete osciliator coil and erase head.
A simple oscillator circuit operates with a singte OC8L. or similar
tyn1 of transistor, and requires only 20mA at 9V from the battery.
Ag veell as acting as an ecase head, this component also providesthe
required bias supply to tho recordiny head and (if required) BT
for = recording level indicator of the DMYO, or similar type. Al-
thoueh DG flows within the oseillator coil inside the head there is
1o 1C flux whatsoever produced in the eraso section.
Wiiero un indicator of the DMY70 type is uscd the lieater may be
seciesed witli the circait, as shown below. This offers a further
economy of power. and in this ease a total of 25mA at 9V, there-
forz. supplies indicator heater, indicator HT, 30 kc bins supply

and erase power.

KFCSE .

—AWS
~5y
-0

ot | cone

L Ly <
cate -l
(Y L

Drtaifs of all the abave types
of freads arc evailable from =

CLOSE TOLERANCE ON RECORD AND REPLAY HEADS
As the tape recording art has developed, 5o manufscturers have quite rixitly
asked for closer tolerauces and higher performances in heads. How can you
produce an extremely high quality range of record and playback beads offerine the
marimum in performance, having fav closer tolerances in all mechauicel and
electrical characteristics than hitherto envisaged and a! t10 same time offex thece a3
R reasonabls price? That was the development and production problem we sel

ourzelves eighteen monlhs ago.
Some 75 beads from manufacturers througiiout the world were examined and tested.
Pertormanee features wero co-related to design Yactors applicable and so a design took
shape based upou the rejection ol 2!l known bad teatures and the incorporation ol
good. Our design and production experiencs o over 31 million heads over fourteen
years. including hends for practically every speciai purpose. enabied us to maintain »
realistic approach to the problem.  Wo purchased superb uew machinery and produced
many specinl purpose machines oursclves. numerous items ot special electronic test
wear werc developed to provide as comprehensive a systein ot quality contro} s could
e eavisaged. and las! but not lens!, we enguged many highly skilled personvel.
A compleie range of record, playback and erase lieads (‘X" series) is available with these
qualities for providing 21! the requirements of heads for }in, tape. Full track. ! trac
4 track stereo and 2 track sterec are all available and most of these in various imped-
ances. A special feature of the erase heads is their extremely low power requirement,
and that they can be operated at 100 kes without appreciable healing.
‘R* AND ‘DR’ RANGE OF ! 8§ has been redesigned and now sive
higher output with the masimum in top response and with greatly improved shielding.
Over 34 MILLION *R *and * DR * keads are in use throushout the world!
Sett-oscillatory. erase head circuit with Marriott © X *-type erase and recordiplay heuds.

Diagram reproduced by courtesy of Mullard Ltd.

ERASE HFAD
Tare X/ES/lL

RECORD/RIPLAY ~
MEAD TYFE X/REY/3b

TELEFHONE

MARRIOTT e
MAGNETICS LTD. BRIDGE WORKS, WATER ROAD, WEMBLEY, MIDDX,
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% Ultra-Small sizes.
% Close Tolerance Dimensions.
% Lead spacing to -~-015".

% High Reliability by close Quality Control
proven in the exacting U.S. Market.

% Surprisingly low cost,
% Fast Delivery.
% Ratings 3V to 350VVDC.

% Cap. Tol. to 100V —209%,+100%,.
» 1507 350V —20%,4-50%,.
Operating Temp.—20°C to +65°C,
—20°C to 4-85°C.
Extremely Low Dissipation Factor and D.C.
Leakage.

SHANNON AIRPORT, IRELAND.

% Hermetically sealed all-plastic encasement.

Types Available

Low Voltage Polar type Vertical and Horizonta}
Mounting 65° and 85°.

Low Voltage Non-Polar type Vertical and
Horizontal Mounting 65°C and 85°.

High Voltage Polar type Vertical and Horizontal
Mounting 65°C and 85°C,

l.E.l
Tantalum capacitors

Tantalum Foil 85°C per MIL-C-3965/2/3/13
and-/14.

Tanktalum Foil 125°C per MIL-C-3965.

Super Series 85°C Tantalum Foil.

High Voltage Tantalum Plain Foil Capacitors
per MIL-C-3965.

Tantalum Wet Slug Electrolytic capacitors

per MIL-C-3965/4.

Solid Tantalum Dry Slug Electrolytic Capacitors
per MIL-C-26655/2.

Callins International Limited

Tel. : SHANNON 61499/61558

See us at the L.LELA. EXHIBITION at OLYMPIA, LONDON,
from 23rd to 28th MAY—STAND No. 268.
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No oscilloscope is better than its tube. Build in all the circuis
refinements you like, if the tube suffers from (1) pin-cushion dis-
tortion (2) barrel distortion (3) large spot size (4) low brightness,
is restricted to an excessively small window (5) or suffers from (6)
deflection defocussing or any of a dozen other common ailments,
then your efforts are in vain.

Compare a Telequipment oscilloscope side by side with any other
instrument in the same price range. You'll take the point. Each
oscilloscope in the Telequipment range uses a specially developed
tube and is designed to exploit to the full its linearity of display
and brightness and fineness of trace. No other portable oscillo-
scopes today offer such potentiality per pound!

Tilustrated is the type D43 oscilloscope, fitted with type ‘A’ plug-in
amplifiers. This instrument costs £125 0s. 0d. and uses aluminized
PD2. doubie-gun tube with particularly fine geometry.

Send for literature describing Telequipment Serviscopes and portable
laboratory oscilloscopes.

MarcH, 1966
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*Serviscope is a registered trade mark of
Telequipment Limited, 313 Chase Road,
Southgate, Lundon, N.14. Fox Lane 1166
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What's
new from
MULLARD?

Transistors
for even higher

audio outputs without

transformers

All the advantages of transformer-
less circuits—extended frequency

response, improved bansient re-
sponse, easy application of nega-
tive feedback, reduced bulk and
weight, and simplified layout and
servicing—can now be applied to
audio output designs up to 8W.

Four new Mullard transistors make
transformerless circuits a practical
proposition for these higher out-
puts. They are the AC128 and
AC176 designed for audio outputs

|

irom 1W to 3W, and the AD161
and AD162 for outputs from 3 to
8W. With theii high gain and
good linearity they form part of
the Mullard ‘Harmonious’ range
of audio transistors, and are
being used in the latest mains-
powered record players, tape
recorders, table radios and con-
sole radiograms.

in a word . .. INTRINSICALITY

WW—l1l PUR FUCEHHER DECALLS.
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Radio Regulations: Need for Overhaul

IT is rumoured that plans arc afoot to split the existing Post Office into two and
create a new Department or Minisuy of Telecommunications responsible for the
“telecom ” side of the cxisting department, leaving the Post Office responsible for the
postal services. It was thought that the Minister of Telecommunications, as Mr.
Wedgwood Bean (the P.M.G.) has called himself on several occasions, would make
some reference to this proposal when speaking at the recent annual dinner of the
Telecommunication Engineering and Manufacturing Association, but we were dis-
appointed. Whether or not this severing of telecoms from the postal services is immi-
nent the P.M.G. has several iterns on his agenda which call for prompt legislation.

First therc is the question of the “ pirate ™ radio and TV stations, which now number
ten, around our coasts. A year ago this country was a signatory, with six other
European countries, to an agreement to prevent the operation of broadcasting stations
on vessels outside national territorial waters. Under the agreement signatories would
treat as punishable offences, not only the setting up of these stations, but also the
providing of supplies, equipment, transport or programmes to them. This meant, of
course, that legislation would have to be drawn up in each country, making provisions
necessary to take action against offenders. So far, nothing has been done in this
country and the number of “ pirate ” stations goes on increasing. Some positive action
must be taken—either that the operators are given the opportunity of becoming law-
abiding citizens by being offered licences, or that they should be made outlaws and
treated as such.

What may well be the biggest problem if the “ pirates” were offered licences, is the
question of operating frequencies. All the frequencies allocated to the U.K. under the
1948 Copenhagen Plan (the revision of which is long overdue) are in use. Would the
“pop ” stations be willing to operate on one of the two International Common Frequen-
cies—1484 and 1594 ke/s—or would they expect a share of the frequencies used by
B.B.C. stations?

On the purely programme side of their activities it may be that the “ pirates » prefer
to “fly the skull and crossbones” and brandish their cutlasses in the face of the
authorities which limit the B.B.C. stations to but a few hours of recorded music a day!

Another item on the P.M.G’s agenda is the question of Citizens’ Band radio, as it
is called in the U.S.A. Increasing imports of walkic-talkie transceivers, most of them
from the Far East, have prompted us to ask the Post Officc why these sets are permitted
into the country—and we are certain they are not smuggled in—if it is illegal to use
them. We were told blandly that the Post Office has no jurisdiction over imports! Is
this “head in the sand” attitude good enough? These transmitter-receivers, which
operate on a frequency of about 27 Mc/s and cause interference with licensed radio
users in this part of the spectrum, can be purchased for a few pounds, and can be seen
in use by youths in many parts of the country. If the P.M.G. has no intention of
granting licences for these scts, their import should be prohibited by the Board of
Trade and the Post Office should take action against their illegal use.
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Voltage-contirolied Amplifier-1

USING MODULATED PULSES TO GIVE VARIABLE GAIN AT AF.

The circuit described uses a direct voltage to control a pulse-

ratic modulated train which
switch.

HERE arc many applications, especially in analogue

circuitry, where a voltage - controlled amplitier is

required. In the past this has been achieved by
using the physical propertics of active clements such as
f.eas and ordinary transistors, as well as by using
thermistors, optical methods, and servo motor systems.
References 1, 2, 3 are representative of some of these
meathods, which all suffer from some form of inherent
rou-linearity, temperature dependence, narrow band of
operation, and lack of interchangeability of active cle-
ments. It is proposed in this article to illustrate a mode of
oscration which is purely clectronic, independent of the
amplifier element used, shows a large degree of lincarity
and stabity and is readily controlled by an applied
direct voitage. Further, it will be shown that the
circuit can be casily moditied to perform other analoguc
{unctions.

The system depends on an application of pulsc modu-
lation, the principles of which have been discussed else-
where + % % 7.5 Since, however, the basic pulsc generator
and its subsequent utilization might prove unfamiliar,
they will be given some consideration before the circuit
itseif is discussed.

Design philosophy

Most previous forms of pulse modulaton consist of
modulating either the pulse frequency or pulse duration
with incoming a.f. signal. The resulting pulse train js
then amplified and passed through some form of low-
pass fiiter to recover the original signal. A svstem of
pulse-duration modulation is outlined in Fig. 1 and

VARIABLE
PULSE
GENERATOR

PULSE LOV-PASS LOAD

0SCILLATOR AMPLIFIER FILTER

AUDIS
INPUT

Fig. I. Conventional pulse-width modulation system for a.f. aniplifica-
tion.

cxamination will show that there are practical difficultics
associated with this system which are not, at first, readily
apparent. In the first place, the required switching speeds
of the pulsc generator will normally preclude the use of

106

The result is an amplifier whose gain can be controlied
over a 26dB range and which may be used for a variety of pur-
poses, some of which will be outlined in Part 2,

in turn operates a transistor-diode By

.M. BRONZITE,
B.Sc.

M. Bronzite graduated in physics and chemistry at
Reading University in 1958 and after spending four years
in industry, first with B.7.H.
Rugby and then Plcssey's,
he went to lsrael in 1962.
He spent a short time in
the Weitzman Institute and
then worked in the Hebrew
University on the design of
equipmentfor Meteorological
studies. His article ona d.c,
transistor amplifier in the
March 1964 issuc arosc from
work at the University. After
returning to this country he
was with Kelvin Hughes
until last June when he emigrated to Canada and is now
with R.C.A. Victor on space electronics projects.

saturated switching circuity as the following cxample will
show. Let us assume that the upper end of the audio
pass band is 25 ke/s and that the pulse repetition ire-
quency (p.r.f.) of the oscillator is 100 ke/s. (This is
about the minimum p.r.f. desirable to maintain 2 high
signal-to-noise ratio on the audio output wirhout recourse
to an elaborate low-pass filter.) In order to maintain
good efficiency of the system it would be rcasonable to
permit 90% modulation with the incoming signal.

. The original pulse width is 5us (half the pulse cycle time)

and, with full modulation, this will vary from 1-9ps.
Now, in order to maintain good modulating linearity,
the pulsce shape must remain the same under all operating
pulse widths, which include 1ps, which in turn suggests a
rise and fall time of not greater than 100 ns for the pulse
generator, which is a far cry from audio frequencics.
The system is also very poor with regard to the effect of
overload. On one half-cycle the pulse width will become
extremely narrow, with loss of pulse shape while on the
other half cycle, lock-on > of the pulse gencrator will
otcur, resulting in u very high increase in distortion at
the output. Another practical difficulty ariscs over the
tracking of the pulsc generator timing network with that
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of the oscillator. That is to say, with no signal input,
the pulsc width generated must be exactly half the pulse
cycle time of the oscillator over the given temperaturc
range, and over the life of the equipment. If they do not,
a net d.c. shift will occur at the filtered output, which,
at minimum, will alter the operating conditions of the
last stage (see Fig. 2). This problem can be climinated
by the usc of high-stability components in the timing
networks, but the use of precision capacitors is neither
convenieat, nor cheap.

Pulse-ratio modulation.—These difficulties are sig-
nificantly alleviated by the use of pulse-ratio modulation”,
in which the frequency and pulse duration both vary
non-lincarly with input, but the duty ratio (pulse “on”
time to pulse cycle time) is proportional to the input.
Since the filtered output depends solcly on the duty
ratio, independent of which system of pulse modulation
is used, this hardly constitutes a problem! In the absence
of any input there is the usual 50% duty ratio on the
output of the pulse gencrator. With increasing modula-
tion (here  modulation ” is loosely used with respect to
only one cycle of the incoming signal and denotes a slowly
varying change from the initial conditions) the pulsc
width becomes larger and larger over one-quarter cycle
returnipg to its original value at onc-half cycle. From
there the pulsc width becomes smaller, reaching an
asymtotic value of half its original value. This is illus-
trated in Fig. 3. The frequency becomes smaller with
increasirg modulation and can (with signal overioad )
enter the audio band. The pertinent parameters of pulse
ratio modulation are as follows:

e = h)o- ll—a - oo Ll
Ha=1He(—a) . Y L2
dr), =4+ 1) % . .3

where 1,), is the pulse width with modulation level a;
1)y is the pulse width with no modulation; f), is the
frequency with modulation; d.r.), is the duty ratio and a
varies between —1 and VH. These results are derived in
Appendix 2. It will be seen that variation of the timing
network will have no cffect on these parameters, thus
completely eliminating the problem of drift of these
components, which in turn permits the use of cheap,
low-toleranced components.  With overload (i.c. a
approaches 41 or —1) the output signal will be distor-
ted but the original information will be detecrable. With
this form of modulation “lock-on” cannot occur providing
a does not equal + 1 or — 1, but the modulating frequency
will fall within the passband and this will be the sole source
of distortion.

It is of interest to note that equations 1, 2, aad 3 are
perfectly general, and cquations of a similar form could
be derived for a controlled conventional multivibrator,
or for the circuit used in ref. 9. The particular advantage
of the circuit to be considered here is that all the active
clements operate in an unsaturated state, which is neces-
sary for the high speed of operation that will be utilized.

Bowes oscillator.—The Bowes oscillator 19, shown in a
sumple form in Fig. 4, is an emitter-coupled multi-
vibrator with lincar charge and discharge rates, which
facilitates design and gives high stability. The description
that follows, along with Appendix 1, will only consider
first-order effects. Two current generators supply
current 7; and 7, to the emitters of the two transistors.
Assume that transistor Tr2 has just switched off. Then
current (7, 4 7;) passes through transistor Trl, part

WIRELESS WORLD, Marcu 1966
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Fig. 2. Effect of one timing netwark altering with life or temperature,
in o pulse-width modulated amplifier.
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Fig. 3. Effect of modulation on o pulse-ratio medulated train.

Fig. 4. The Bowes oscillator.
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CONTROL
VOLTAGE

SIGNAL

2R OUTPUT

SIGNAL

Fig. 6. Black diagram of the voltage-controllied amplifier.

direct, part through capacitor C. This provides a voltage
step at the collector of Trl which biases Tr2 off. The
voltage developed across C lincarly reduces, due to
the charging current, thus reducing the voltage at the
emitter of Tr2 until it becomes forward biased, and
regeneratively switches on again.  Since the value of
resistor R is sensibly low, the base, and thus the emitter,
of Tr2 passes rapidly up to voltage I/, This voliage
change is transmitted through C to back bias Trl and
now the total current is supplied to Tr2. The action of
the capacitor again reduces the back bias on Trl unril jt
switches on again, switching off Tr2 and completing the
cycle. The higher voltage, V., is required to prevent
saturation of Tr2. The waveforms for operation are
shown in Fig. 5 and the analysis of the cireuit is given in
Appendix 1. It has been shown'® that sccond-order
effecrs will aiter the performance of the oscillator by
about 3%,, and that variation with temperature is less

Fig. 8. Circuit of the complete voltage-
controfled amplifier.
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Fig. 7. Waveforms illustrating the change in output amplitude with
controf voltage in Figs. 6 and 8.
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Fig. 9. Low-pass filter design.

than 0-5% over an extended range, which suggests that it
will be an ideal vehicle for instrumentation circuits.

In oidz1 to use this oscillator for modulation purposes
it is necessary to modulate the current gencrators with
wo equal amplitude out-of-phasz signals.  This is
accomplished by using transistors as currcnt sources,
and voltage dtiving the bases of these transistors with
signals from a long-tailed pair amplifier. The output is
taken from the collector of Tr2, and Appendix 2 shows
how the output duty ratio will follow the conticl signal.

Voltage-controlled amplifier

Having shown at some length a mcthod of switching, it
might be politic to try and relate it now to the title of the
article!  The block diagram of a complete voltage-
countrolicd amplifier is shown in Fig. 6. The coutrolling
signal is amplified and then fed to the pulse-ratic modu-
lator which in turn controls the switching of cutrent
through a long-teiled-pair switch. The curreat itself
has been derived from the output ol the audio signal
amplifier and after passing through a filter in one arm of
the current switch, deveclops a voltage across tac load,
which constitutes the output. The manner in which
the coutrol voltage will alter the amplitude of the output
voltage is shown in Fig. 7.

The actual circuit is shown in Fig. 8. Transistors Trl
and Tr2 amplify the control voltage to provide equal
out-of-phase signals at the bases of Tr3 and Tr4, which
in turn constitute the current generators to the oscillator
Tr5 and Tr6. The voltage across R,, and R, is made
5V without modulation and thereforc for a 90% swing
the voltage at the bases of Tr3 and Tr4 may swing
+4.5V. Knowing the control voltage range of operation,
the gain of the first stagc is thus fixed. The frequency
of oscillation was made 500 kc/s, since with 90%, modula-
tion (a = 0.9) the minimum value of frequency derived
from cquation 2 approximately becomes:—

(1—0.8) 500 ke/s = 100ke/s

which, as explained earlier, is felt to be the lowest desirable
modulator frequency. R and 1/, shown in Fig. 4 arc
simulated by R, and R,, where V, Ve Ry [(R,+ Ry,
and R is Ry and R, in parallel. The output at Ry, 18
approximately a 2 V pulse train with rise and fall times of
about 15ns. The curtent switch consists of transistor
Tr8 and diode D3, and, while a transistor could have
been uscd in place of D3, there would be littlec advantage
since no second output signal is required. Diodes D1
and D2 provide a bias to the switch such that Tr8 is
cither fully on or fully off, depending on the output of the
modulator. The switch will pass current gencrated by
the audio signal amplifier {Tr7) through the filter o
develop the output signal across R,z If one excluded the
switch and filter it would bc apparent that the voltage
gain of the signal amplifier is approximately 2(R,:/R;q),
and in the absence of a control signal, i.c. 50% modula-
tion, the gain reverts to unity. This circuit has two
additional advantages: (1) variations of supply voltages
will not alter the duty ratio and (2) the amplifier can be
readily modified for usc with d.c. signals.

WireLESS WORLD, MARCH 1966

Low-pass filter

The sensitivity of the amplifier in the final analysis
depends on the noise level at the output. Since, in this
case, the noise is represcnted by pulse train information,
the action of the filter in suppressing the modulating
signal becomes somewhat important. For this rcason
an 18dBjoctave Butterworth filter was used with »
wrnover frequency of 20ke/s. The necessary design
information was abstracted from Ref. 11 and the approach
is indicated in Fig. 9. While this filter uses an inductor,
which is more inconvenient than a simple RC approach,
it is felt that the results warrant it, with approximately
40 dB attenuation at 100 ke/s. In order to calculate the
degree of “ breakthrough ” of a pulse train, it is first
necessary to do a Fourier analysis to determine the
amplitude of the fundamental sinusoidal component.
It should be sclf-cvident that with an 18 dB/octave filter,
all subsequent harmonics are at least an order of magnitude
lower. For the same reason only the lowest operating
p.r.f. need be considered. Ref. 12 shows the frequency
spectrum of a pulse train with a pulse width of 500 ns
and p.r.f. of 100 ke/s and gives the relative amplitude of
the 100 ke/s component as 10% of the original pulsc
amplitude. Thus with such a pulse with a height of
5V, the fundamental amplitude will be approximarely
0.5V and the resultng filtered outpur will be 5mV.
The measured output was 7mV pk-pk which suggests
that the approach is valid. For a signal-to-noise ratio of
20dB it becomes apparent that the signal at the output
must not be less than 70mV (with maximum modula-
tion), and to improve on this figure cither a lower level of
modulation must be used or the filter performance must
be improved.

Results

Becausc of the rapid rise and fall times of thc generated
pulses it proved expedient to locaily decouple all supply
rails, with 0.1;F capacitors, to the carth rail ar the point
where the load resistor was connected. The same was
found to be neccessary for the filter earth connections.
Once this had been done the circuit was surprisingly
well mannered and gave no further difficulty whatsocver.
The maximum output voltage was 9V pk-pk and the
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Fig. 10. Linearity of ampiifier, showing signal input vs. output.
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minimum was 20mV (depending on the degree of dis-
tortion that is tolerable). Anywhere within this band
the output could be varied over a 26 dB range, and the
response was 3dB down at 20ke/s which was due solely
te the filter response. It was observed that the inductor
caused ringing on the output at a frequency of 30 Mc/s
and with a peak amplitude of 20mV. This occurred
whenever the switch changed state and died away in about
300 ns. This should not prove a serjous problem since
it can be removed at a later stage if necessary, The
lincarity of the circuitry is shown in Fig. 10, the curvature
shown being due to common mode amplification in the
control voltage amplifier and can be readily improved.
It should not piove difficult to extend the frequency
responsc to 100ke/s. The unmodulated oscillator fre-
quency could be raised to 1 Me/s, and at the same time
the output duty ratio could be lowered to 90%, (currently
it is at 959,) which, at 1 Mc/s, would cause the minimum
frequency to be

1 Mgfs % (1—(0.8)%) = 360 ke/s.

This would be almost two octaves above the maximum
signal frequency. Finally, if necessary, the filter could be
improved using more clements,

Summary

A circuit has been described that uses pulsc-ratio modula-
tion to control the effective gain of an audio amplificr
over a 26 dB range, and since the circuit was only con-
structed to illustrate a principle there should be iitile
difficulty in extending its performance to mect any given
requirement. It should be noted that no trimmer or
 setting-up * is required, the active clements are readily
interchangeable with no loss of performance and variation
of supply rails and temperature will give only second
order effects.

Next month it is hoped to conclude this article with
some possible applications.

APPENDIX |
Operation of the Bowes Oscillator
(Figs. 4 & 5)

Assume Trl has just switched on.
Voltage step at collector of Tri:

V.=0{+ia)R oo ¢ - [¢)]
This step also represents the degree of back bias on transistor
T2 since the emitter cannot change instantaneously.
Thus, after time r, transistor Tt2 will conducr again, wherc:—

19=CV fis

Cli, +i)R
( 1{ .) ~ (2)

At this instant, transistor Trl switches off and is back biascd
by V. (via Tr2 and C). Trl switches on again after time 7,
where:—

{y+i2)R
Coti .. B
Ei
Total period (r;+22)=CR(y~+12) (/i + 1/is)
CR(iy +1)?
= R )
i17s
ie fi . 7 iifs &)
i.e. frequency, G iCR " aa oo (€
and if 1, =1, f=1/4CR go .- . ®
110

With no modulation. 7,

APPENDIX 2

Pulse ratio modulation with the Bowes Osciiltator

b=k

‘With instantancous level of modulation a, let

i\ —i—ai
p _m.} —l<a<+1
i iy=i(l—a) and i=i(1+a),
Now, from Appendix 1:—
Pulsc width, ORG++ie)
A
1)4=2CR without modulation
. CR. 2/ o e
1D ii—a) with modularion.
2CR
—a)
e
(- oa e P )]
From Appendix 1:—
i
requency, f- G+ ECR
thus [),=1/4CR
#2(1—a2)
d .
e ) 4i*.CR

1/4CR - (1—a?)
=fa—a) . a0 @

From Appendix 1:—

. : CRG, +iy Fiia
duty ratio, (d.r.) « 'l 5 (1,.' )| C_R(?U—; g
1T, 1 1Hia
fof(iy iz}
i(14a)
5 GHRY)- 2

5]

»

~

il
12.

- (1+a) - aa 00 3
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Silicon Transistor Millivoltmeter

WIDE RANGE VOLTMETER WITH GOOD FREQUENCY RESPONSE AND HIGH INPUT IMPEDANCE

NTIL fairly recently, the high price of silicon planar
transistors has precluded their use by the electronic
experimenter, particularly as similar performance,
with regard 10 gain and f,, has been obtainable from
the very much cheaper germanium alloy diffused tran-
sistor. However, the introduction, by several manufac-
turers, of plastic-encapsulated silicon planar transistors at
competitive prices, has made it possible for these to be
used more generally. Some of the advantages of thesc
transistors are : — .
Low leakage current—Iless than 0.5 rA (total)
Good performance at low coilector currents
Good frequency response
Low noise figure
Both n-p-n and p-n-p types are available.
These features make the use of silicon planar transistors
very attractive as the design can, to a large cxtent, ignore

STEP.
S HIGH LOY/ ATTENUATOR
!
HPUTi—T

——

Fig. I. Basic arrangement of the millivoltmeter.

INPUT
AMPLIFIER

AMPUF\ER/DETHITOR —(@

variations in the transistor parameters and control the
overall performance by the application of suitable nega-
tive fecedback techniques. The author has uscd them in
several home projects, of which the millivoltmeter is an
example.

General design

In the design of a millivoltmeter there arc two main
factors, namely, voltage range and frequency range, which
dictate what system should be used.

In order to obtain a good frequency response from an
attenuator, the simplest method is to operate at low im-
pedance where stray capacitance has least effect and, with
luck, there will be no need to apply compensation. This
conflicts with the common requirement for all voltmeters
i.e. that the input impedance should be high so that the
voltage being mcasured is disturbed as little as possible
by the test gear. Thus, it is expedient 1o use the system
shown in Fig. 1. Here, the first stage will have a high
input impedance and a low output impedance.  This
makes is possible for the low impedance attenuator to be
used without affecting the input. Howcver, as the
dynamic range of the input amplifier is limited both by
the maximum input signal which it can accept and by the
amount of power which it can accommodate, it is neces-
sary to include a range switch right at the input. As this
will necessarily be a high impedance, capacitive fre-
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By D. E. O'N. WADDINGTON, am.LE.R.E.

SPECIFICATION
Ranges
1mV, 3mV, 10mV, 30mV, 100mV, 3060 mV;
1V, 3V, 10V, 30V, 100V, 300V.
Accuracy
Better than +59,. The attenuator accuracy can be
improved if necessary.
Frequency response
+1°,, 50¢c/s o H0Qke/s
+109% (better than 1dB), 16¢/s to 1.5 Mc/s.
Noise Ievel
Around 10V with input open circuit.
Input resistance
Better than 1 MQ for 1mV-300 mV ranges.
10 MO for 1V-300V ranges.
Consumption
I1mA at 12V.

quency compensation circuits will be necessary. 'This
will not add much 1o the complication as it need only be
a two-position switch. The output from the low im-
pedance attenuator is fed 1o the main amplifier/detector
circuit and thence to the meter.

Input stage

Many forms of high input-impedance, low output-
impedance circuits could be used here with very little
change in overall performance. In this case the comple-
mentary feedback pair was chosen as it is economical and,
at the same time, provides adequate performance for the
application.

The use of a low noise, low leakage-current transistor
in the first stage made it possible to use high value
resistors (3.3 M(2) in the base bias chain without any fear
of adverse thermal cifects. Thus, an input impedance
of greater than 1 M was achieved without using boot-
strap circuits which increase the complexity. No over-

D. E. O’N. Waddington, who
was born ot Pietermaritzburg,
South Africa, received his early
training in light engineering at
the Natal Technical College.
He was for some time in the
Aircraft Division of Marconi
(South Africa) Ltd., and since
1957 has been in the develop-
ment department of Marconi
Instruments, Ltd., working on
semiconductor applications for
electronic  measuring  instru-
ments.
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[ SwiTON POSITAONS e [ _Vz ] i
Swis I MILLIVOLTS Swa: 1.1 G
2. VOLTS 2.3
| 310
Sw3t 1. OFF 4. 30
2. 08 5. 100
6 |
|
)
p: Tr2 iV
Sut | s ) o) |
, )
2 2 Cy | \
Trl - i |
NPUT
< 3 25. =0l
|
R !
= 3R, A
2 Sw3
Fig. 2. Circuit of the silicon transistor millivoltmeter.
Resistors R21 47k Q 10% 4W c9 2F 6V Tr3 TI415, 2N2925
Ri JOALO £ 30, 0W R22 5.6k0 -10% W Cio 2aF 6V Trd TIS04, HT101
R2 10k0 5% W R23 2.7k 0 109, jW C11 1000pF 12V Tr5 TI415, 2N2925
R3 3.3M0 10°,1W  R24 1000 109, 1W
R4 33Mu 2109 1W R25 3.3kQ 109 4W Semiconductor Devices Miscellancous
R5 33kQ =109, W R26F 5320Usc561 5% Di 1S44, INO14 M 100:A fs.d.
R6 1kQ 10, 1W shunted to give D2 1544, 1N914 S1 d.p.d.t. toggle swilch
R7 2.16k O 5, EWF correct calibraiion ZD1 OAZ206 S2 two-pole,  six-posi-
RS 6831¢) R27{  22Q 5% W Trl TL415, 2N2925 tion wafer switch
R9 216Q R28 39002 100, W Tr2 T1S04, HT101 S3 d.p.s.t. toggle switch
RIO 6830 .
R11 21.642 Capucitors {“3‘“: , e
Ri2 00 Cl 3-8pF  Philips %on-mducuvc Lypes _(cmbron)A .
Ri3 1700 [rimmer R7 2.16kQ Q in parallel with 120kQ (-10%)
Rl ]805 C2 001517 30V R9 2160 220 in paralle! with 12kQ (4-10%)
R15 6841 c3 01:F 350V RI1 .’%1,6!2 2211 in parallel with 1.2k Q@ (£10%)
R16 220 Ct 100.F 12V s The use of the nearest preferred value (i.c. 680 or 6802
R17 47k Q 1 c5 25.F 6V RI10 will introduce an crror of only 0.5% in addition to
R18 68k ) ! [ 5.F 6V { the normal component tolerance.
R10 6.8k (2 -100, 1W Cc7 100sF 6V It greater accuracy is required, the attenuator resistors can be
R20+ 220 5%, {W C8 500uF 6V aiven closer rolerances.

joad protection circuit was included in the original
voltmeter as it increases the input-capacitance, and may
also affect the overall frequency response.  (The modifica-
tion necessary to add this protection if it is required is
very simple and is shown in Fig. 3.)

Meter-range switch S.2
This is a simple volage-divider circuit with the values

chosen such that the steps are in the ratio /10:1 thus
making it possible to use the sume dB scale on all ranges

. Fiz. 3. Alterna-
FROM I——\“}g tive input circuit
Swl C 3k 1W with  protection
i diodes included.
IS4 Re
112

of the meter, The series resistors included in position 3
10 6 of the switch, serve to keep the output impedance
of the divider more or less constant. This minimizes
errors due to loading of the divider chain by the input
impedance of Tr3. In order to prevent large transients
during range switching, both the input and cutput of the
attenuator are isolated by means of capacitors.

Amplifier and detector

This scction consists of two common-cmitter amplificr
stages, coupled by an emitter follower. Overall d.c. feed-
back from the emitter of TrS5 to the base of Tr3 stabilizes
the working points of the transistors very cffectively. The
rectifier circuit, which is of the voltage doubling type, is
connected in the feedback loop from the collector of Tr5
to the emitter of Tr3. The cffect of this is two-fold: it
provides a high source-impedance feed for the rectifier
circuit thus ensuring a linear scale shape and it also stabi-
lises the gain of the amplificr. In building this circuit,
care must-be taken to ensure that R20, R26 and R27 are all
non-inductive as these resistors control both the gain and
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the frequency response. Silicon planar diodes are used
as rectifiers and, in order to help the signal to overcome
the pedestal voltage, a standing bias potential is 'lpphed
across them by means of R24. Meter protection is
accomplished by limiting the current through the output
transistor and thus the drive to the rectifier circuit.

Construction

The layout of the circuit is not very critical provided that
lead lengths are kept reasonably short and the input
circuitry is not mixed up with the output. In the experi-
mental model it was convenient to make the input ampli-
fier on one piece of “ Lektrokit” board and the amplifier-
detector on another. (Figs. 4 and 5.)

Setting up

There arc two adjustments (gain and frequency response)
which need to be made in order to ensure that the volt-
meter works correctly, To set up the gain, switch the
voltmeter to the 1V range, apply a signal having a fre-.
quency of approximately 400 ¢/s but with level set 1o 1V
as precisely as possible to the nput. Adjust the value of
R26, by shunting it with resistors having values in the
range from 330 € to 10k, until the meter reads exactly
full scale. The fquucncy response is not quite so casily
sct up as it requires the usc of a signal source capable of
providing an accurate volt at 100ke/s. If this is available,
the procedure is 10 use this as the input signal on the 1V
range and to adjust C1 for full scale deflection. The meter
scale will be identical with that given on p. 270 of the
June 1964 issuc.

Performance

The accuracy of a voltmeter, such as has been described,
is very dependent upon the accuracy with which the gain
may be set and also the accuracy of the resistors used in
the voltage divider chains. However, an accuracy of
better than +5% is fairly casily attainable with generally
available components. If a better accuracy is required,
the attenuator resistors can be given tighter tolerances.
The frequency response may be set to be flat to within
=+ 1% from 50 ¢/s to 100 ke/s. In the experimental model,
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the response was found to be +£10% from 15¢/s to 1-5
Mc/s. The noise level indicated on the mcter, with an
open circuit input but with the instrument installed in
its metal box, was of the order of 10pV. Batwery con-
sumption is approximatcly 11 mA.

CONFERENCES & EXHIBITIONS

Further details are obtainable from addresses in parentheses

Mar. 10-11 Burlington House
Circular Dichroism—Electtonic & Structural Principles
(Royal Socicty, Burlington House, W.1)
Mar. 15-17
Public Address Exhibition
(A. J. Walker, 394, Northolt Road, South Harrow, Middx.)
Mar. 28-3L Alexandra Palace
Physics Exliibitios
(Inst. of Physics & Phys. Soc., +7 Belgrave Sg., S.W.1)
Mar. 23-30 Earls Court
Electrical Engineers Exhibition
(A.S.E.E. Exhibition, 25 Aluscum Strect, W.C.1)

CRANFIELD

Mar, 21-24
Acrospace Instrumentation Symposium
(M. A. Perry, College of Acronautics, Cranfield, Beds.)

King’s Head, Harrow

College of Acronautics

EASTBOURNE

Mar, 22-23
Exploiting Instrument Devclopment
(Scientific Instrument Research Assoc., Chislehurst, Keat)

OXFORD

Mar. 30-Apr. 1
Nuelear and Particle Physics
(Inst. of Physics & Phys. Soc., 47 Belgrave Sq., London, S.W.1)

OVERSEAS

Grand Hotel

‘The University

Feb. 25-Mar. 6 Copenhagen
Internatignal Electronics Fair
( Julius Th Plads 1, C ) )

Mar. 2-4 Washington

intillation & Semicoud; Counter S,

(LEE.E, 345 East 47th St., New York, N.Y. 10017)

Mar. 10-15 Paris
Festival du Son
(S.ILE.R.E. 16 rue de Presles, Paris 15)

Mar. 28-31 Paris

Electronic Switching
(C)olloquc de Commutation Electronique, 16 ruc de Presles, Paris
15
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Digital Television Transmission

Why has there been a revival of interest

television signale by pulse code modulation ?

in transmitting
This article takes

a look at some of the experimental work in progress and the

incentives behind it

LTHOUGH the transmission of television pictures
by pulse code modulation has been the subject of
experiments for 15 years or more,' it is only recently

that this technique has been looked at seriously as a
means for satisfying practical needs. It has been a case
of a good idea waiting for applications. Onc of the
main problem, of course, has been that a pulse coded
television signal requires considerably more bandwidth
than the original video signal—although in exchange for
this one gains a valuable increase in signal/noise ratio.
There are several reasons for the current restirgence
of interest. In the first place, p.c.m. wclephony has shown
itself to be a practical proposition for use in public
services®,  Secondly, the advent of solid-state circuitry
has made it possible to design complex digital encoding,
decoding and regenerating cquipment that is reliable,
compact and ecogomical t© manufacture. Thirdly, the
wide-band transmission systems needed for transmitting
p.cm. signals are becoming cheaper and cheaper. Pre-
sent systems use coaxial cable, but there are possibilities
of even wider bandwidths with the long-haul wave-
guides and coherent light guides of the future.
Allowing that new e¢lectronic techniques—and the
practical experience gained with them—have put the
means of p.c.m. television in a morc atwractive light, what
arc the particular ends our systems engineers have in
mind in 19662 There are, of course, the spectacular
applications in the cxploration of space. The successful

transmission to Earth of pictures of the planet Mars

from the Mariner IV spacecraft’ showed what could be
done in overcoming extreme signal/noise ratio problems.
Military television applications arise from the possibility
of using secret codes for the p.c.m. signals. But the
widest use of p.c.m. television is likely to be in broad-
casting—in conveying signals between studio centres,
outside broadcasung sites and transmitters. Most of
this, of course, would be done through the communica-
tions network operated by the Post Office, and here it is
necessary 1o consider television signal transmissions as
merely one part of the whole communications pattern.
Forward thinking in this ficld envisages increasing use of
digital techniques, not only in conveving the information
but in switching as well. This means, in the first in-
stance, p.c.m. telephony and high-speed data transmis-
sion. First, a number of “digital areas” centred on the
large cities might well be developed, and then these
would be linked by digital trunk routes. Efficient use of
channel capacity depends on time division multiplexing
of the pulse trains representing different types of in-
formation. Thus, in the future it is likely that the trans-
mission of television signals would have to fit into some-
such comprehensive scheme of time division multiplex-
ing, and pulse codiug 1s necessary to enable this to
be donc.

Broudcasting organizations arc investigating the possi-
bility of using puisc coded signals within their own
wlevision studio centres. Tt is thought that this coding
will facilitate automatic methods of switching and control

Fig. I. Experimental encoding and decoding
equipment at Standard Telecommunication
Laboratories.
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fig. 2. Workers in the Research Laboratory of Electronics,
Massachusetts Institute ‘of Technology, U.S.A., have been studying
subjective ossessments of the quality of quantized still pictures,
using o computer-simulated p.c.m. system with vaoriable system
parameters and @ picture inputjoutput device. On the graphical
results shown here for two subjects, a face and @ crowd scene, the
solid lines are isopreference curves (curves of constant preference)
and these indicate how picture quality varies with the number of
brightness levels used (==2%) and with the spatial sampling rate
(number of samples in o picture = L X L). The number of bits per
picture is N — L x L x B, and for guidance, curves of constant N
are shown by the broken lines. (Further details in ™ PCM picture
transmission ' by Thomas S. Huang in the December 1965 issue of
IEEE Spectrum, to which acknowledgement is made.)

and so reduce the dependence of the final transmitted
picture on the skill of individual operators.

Pulse code modulation was invented in 1938 by Alec
H. Reeves, and it is only to be expected that the main
British work on p.c.m. television 1s being done in the
organization where he still works—Standard Tele-
communication Laboratories at Harlow, Essex. Here
cxperimental equipment has been developed by which
625-line television pictures can be transmitted over 960
yards of coaxial cable (see Fig. 1). Wireless World's

reporter found the received picture indistinguishable
from the original when both were viewed at the correct
Closer
showed that

distance on adjacent 23-inch K-B television sets.
examination of the reccived picture

cxtremely small flaws were being introduced by occa-
sional coding trrors in the transmission system. These
appeared as tiny black spots or slots in individual lines,
bur were so infrequent and so randomly distributed over
the picture as to be hardly discernible. S.T.L. statc
that these impairments will be almost completely era-
dicated in future equipment.

Code for sync pulses

As is well known, the principle of p.cm. is to take
samples of the analogue signal waveform at a rate at
least twice that of the highest component frequency to
be distinguished (the Nyquxst rate') and to encode each
amplitude value into a binary number represented by a
sequence of pulses. Whereas the analogue waveform is
a continuous function of time, the cncoding process in-
troduces quantization and consequently the p.cm.
representation of the waveform is constructed from a
finite number of amplitude levels. In the S.T.L. cquip-
ment the toral swing of the picture waveform. from peak
white to black levelf (excluding sync pulses) 1s divided
into 80 amplitude levels, and the rate at which these
levels arc sampled 1s 12.5 Mc/s. The sync pulses are
not treated as part of the waveform because, being cyclic
and of constant amplitude, they have a high degree of
redundancy, and it would be a waste of channel capacity
to use 30% of the available amplitude levels (and the
corresponding code characters) to represent them. Thus
the sync pulses are represented by one additional ampli-
tude level (making 81 levels altogether for the compo-
site waveform) and the presence of this amplitude level
is signalléd by one corresponding code character.
Choice of the sampling rate and number of amplitude
levels has been determined mainly by the spectrum of
the 625-line television signal, by the transmission
channel bandwidth available and by the limitations of
present-day pulse circuits. Other considerations may
enter into i, however, and, for example, a group at the
Massachuserts Institute of Technology, U.S.A,, is study-
ing how sampling rate and number of amplitude levels
affect subjective assessments of picture quality (sec Fig.

2).

Block diagrams of the S.T.L. encoding and decoding
equipment, which uses solid-state circuitry, are shown in
Figs. 3 and 4. In the encoder it will be seen that the
television sync sxgnal is separated at an early stage and
used to initiate the appropriate code character. The
picture waveform passes to the sampler and here the

amplitude samples are temporarily held as analogue

TIMING
DISTRIBUTOR

VIDEO SIGNAL

BLACK LEVEL
SAMPLER

SAMPLING PULSE

100 Meitfsec
DIGITAL CLTRUT
50Mbit/sec

IRITIATES.
SYNC CODE

fig. 3. Block diagram of the §.T.L.
encoder. Timing is provided by a
12.5-Mcfs crystal-controfléd mastér
clock.
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50Mbit/sec

100Mbitfsec
DIGITAL _IHPUT

HALF
DE-SERIALIZER

CODE DECODER
CONVERTER SUB-UNITS

WEIGHTING ¥ VIDEO SIGHAL

B

100Mes
TIMING
WAVEFORM

AUTOMATIC
CHARACTER
SYNC

TIMING
DISTRIBUTOR

Fig. 4. The S.T.L. decoding equipment.
Timing here is provided by a waveform
extracted in an ossociated regenerative
repeater (not shawn).

voltages for 50 nsec to allow time for the coder to operate.
At this point it is essential to ensure that the black level
of the picture is rcpresented by a constant analogue
voltage value—that is, the d.c. component must be main-
tained—otherwise, the coder will generate incorrect
characters. This is the function of the “black level
sampler,” which is part of a sampled-data control loop
providing a fvedback signal that adjusts the d.c. level of
the picture signal.

The next stage is the process of analogue-ro-digital
conversion. In order to represent 81 amplitude levels in
the type of signalling code employed, 8-digit binary
characters are necessary. With a sampling frequency of
12.5 Mc/s this means a final transmitted digit rate of
100 Mbit/sec. To achieve the high speed of analogue-
to-digital conversion necessary for this signalling rate,
the conversion is performed on a parallel basis—that is,

Dh-owt O o-per
DIGIT SEQUENCE
—

12345678

AMPLITUDE T
SUB-UNIT LEVELS

T ENCODER
SEQUENCE

L
e

| — )

2 A

1 £H

|

! | P

TV.SYNC CODE - i
PRTTERN (b)

CATTERMOLE. TERNARY-8ASED
CODE CODE

Fig. 5. Binary codes used in the S.T.L. encoding/decoding equip-
ment; (a) Cattermole unit-distance code; (b) ternary-based code
which can be translated into and from a balanced code.

116

each amplitude sample is converted into a binary charac-
ter represented by eight bits appearing sinndraneously on
eight wires. It is not, however, possible 1o use a single
parallel coder to convert all the 81 amplitude levels as
this would raise considerable problems in drive, pro-
pagation time and instability as a result of interconnect-
ing large numbers of solid-state logic circuits. Instead
the total range of amplitude levels 1s first separated inio
14 groups of 6 levels each (except in two groups) and for
each of these 6-level groups a separate parallel coder
sub-unit is provided. The outputs of the 14 coder sub-
units are then combined. The separation into 6-level
groups is performed by a chain of voltage discriminators
set by appropriately graduated reference voltages.

In the encoder each amplitude level is converted into
a pattern of 8§ simultaneous digits according to the
scheme shown in Fig. 5 (a). This code was devised by
K. W. Cattermole of S.T.L. and its features will be
described later. Next the parallel code characters have
to be transformed into serial characters for transmission,
and for economy in transistor circuitry in the “balanced
code converter * this is done in two separately operating
sections of the *half-scrializer ”—one section producing
digits 1, 3, 5, 7 as a serial pulse train at the same time
as the other section produces digits 2, 4, 6, 8 as a similar
pulse train (e.g. digits 1 and 2 occur simultaneously).
The two resulting 50 Mbit/sec serial pulse trains then
pass through a code converter and are finally interleaved
in the “ full scrializer” to produce a 100 Mbit /sec output
which is transmitted through the 960-yd coaxial cable.

Need for balanced code

The function of the code converter in Fig. 3 is 0
achieve a type of code which simplifies the transmission
system  equipment—notably  the pulse-regenerating
repeaters needed to make up the losses and distortions in
long distance communications circuits. Pulse regenera-
tion is basically at matter of amplification followed by
amplitude slicing to restore the incoming distorted wave-
form 1o square-pulse form. If, however, the incoming
pulsc code waveform is unbalanced—that is, contains long
sequences of similar digits (all 1s or all 0s)—d.c. restorers
are necessary in the repeaters to ensure that the waveform
is sliced at the correct levels. If, however, a balanced
code can be used (waveform containing approximately
cequal numbers of Is and 0s) d.c. restoration is unnecessary
and the repeaters are consequently simplified. In addi-
tion, with a balanced code, the repeaters can work at lower
supply voltages, allowing more repeaters to be supplied in
series through the same cable; all amplifiers are uniformly
loaded and they nced not be linear; and the necessary
extraction of the pulse repetition frequency in the repeater
is simplified and the timing errors due to level changes

(Continted on page 117)
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The U.H.F. Watimeter Type 319 For carrier measurement no

is a light and compact instrument additional power is necessaryy
for measuring C.W. power, internal dry batteries provide
sideband power, and modulation power for sideband and

depth in the frequency range modulation measurement.
I-HOOMc/s. Carrier and sideband This instrument is one of the
powers are indicated directly units in the Airmec range of
on a 33" scale meter in two U.H.F. equipment which includes
ranges. Percentage modulation connectors, adaptors,

depth is shown ona attenuators, reactance lines,
potentiometer scale. siotted lines etc.

Al I“mec for peak performance consistently

LABCRATCRY INSTRUMENTS BIVISION

Oscilloscopes, Wave Analysers, Signal Generators, Phase Meters,
Valve Voltmeters, Frequency Standards, High Speed Counters, etc.
AIRMEC LIMITED, HIGH WYCOMBE, BUCKS, ENGLAND
TELEPHONE: HIGH WYCOMBE 21201 (10 LINES)

0 AP2864
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are reduced. The purpose of the code converter in Fig. 3
is therefore to transform the generated Cattermole code
into a balanced code providing these substantial advan-
tages.

This rransformation is performed on the basis of a
ternary code, as shown in the table below. A ternary
code is one in which numbers are represented in terms

Ternary code Binary coded Balanced code

version
[ 0 "ol | o1
| 00 00 or i
2 10 10

of three digits, 0, 1, 2, instead of the two digits of the
bmary scale or the ten of the decimal scale—the digit
positions in a ternary number having the weights of
powers of 3, that is, 3°, 3', 3%, 3" ¢cte. The three digits
of the ternary code can bL represented in binary form,
as shown. Here the ternary digit “1” is represented
by 00, but it could equally well have been 11 because this
combination is not used by either of the other two ternary
digits, 0 or 2. This fact is made usc of to produce a
balanced code, by representing the ternary “17 altern-
ately by 00 and 11. The waveform of the balanced code
has the properties that its mean value is always equal
10 half its peak-to-peak amplitude and that never more
than four Is or four Os follow each other.

The Cattermole code generated by the encoder is one
of a class of what are called “unit-distance codes.” A
more familiar member of the class, and also used in
p.c.m. television, is the reflected binary or Gray code.
In analogue-to-digital conversion these codes have the
property that, in handling a transition between adjacent
analoguc levels, only one digit changes. (This can be
seen from Fig. 5(x).) This property is valuable because
it avoids the encoding errors which might arise if several
digits changed simultancously, as they do in pure binary
(e.g. with a five-digit binary code a transition between
analogue values 15 and 16 would cause all five binary
digits to change simultaneously), and it is to avoid such
crrors that the Cattermole code is used in the Fig. 3
equipment. It is used in preference to the more familiar
Gray code because its particular cyclic pattern simplifies
the circuitry for the subsequent transformation into a

Fig. 6. Regencrative repaater used ot the receiving terminal of th:
$.T.L. experimental equipment.

WIRELESS WORLD, Marci 1966

balanced code. In this last-mentioned process the Cat-
termole code is first converted into a ternary based code,
of the type shown in the table above and in Fig. 5(b),
which is then transformed into the balanced code. All
these operations are performed by solid-state logic cir-
cuits.

In the decoder (Fig. 4) the incoming 100Mbit/sec pulse
train- is first divided into two 500Mbit/sec trains, each
of which is then converted back to the ternary-based code
of Fig. 5(b). Therc are cight decoder sub-units, one for
each digit position, and cach sub-unit produces a sequence
of analogue voltages corresponding to the arriving digits
in that position. These voltages then pass into a weight-
ing network where proportions of them are taken and
combined according to the weights of the digits in the
respective positions (the television sync pulse being also
restored by this process). The resulting sequence of
discrete voltages is then smoothed into a continuous
wave-form by the video filter and passes to the picture
display equipment.

Regenerative repeater

Synchronization of the decoder with the encoder is
achieved by a 100-Mc /s timing waveform extracted from
the 100Mbit/sec p.r.f. in a regenerative repeater at the
decoder terminal. This waveform is applied 1o the
“ automatic character sync™ unit which controls the
timing of the various decoding operations. The regenera-
tive repeater (Fig. 6) operates by sampling the incoming
distorted waveform—afier it has first been amplified by
65 dB—with accurately timed short pulses derived from
the 100Mbit/sec repetition rate of the input. These
short sampling pulses are obtained by amplifying, slicing
and differentiating the incoming signal and then applymg
the differentiated pulses, after further amplification, to
a filter with a high Q factor (400), the resulting 100 Mc/s
sinewave being then once again sliced and differcntiated.
The short code pulses resulting from the sampling pro-
cess have a duration of 4 nsec and have to be stretched to
restore them to their full width of 10 nsec as generated
by the encoder.

A certain amount of work on pulse coded television
has also been done by the Automatic Telephone and Elec-
tric Co. at Liverpool. At last vear’s Physics Exhibition
in Manchester they showed an experimental equipmant
for encoding signals with a bandwidth of 6.5Mc/s. It
used a 7-bit parallel code of the Gray type and the parallel
characters were subsequently serialized to give an output
digit rate of 91 Mbit/sec. The company claimed that
this type of encoder would allow full quality colour trans-
mission to be achieved.

In the U.S.A. the main work on pulse coded television
is being done at Bell Telephone Laboratories in Naw
York. Little need be said about it here as the cxperi-
mental equipment (see Fig. 7) is very fully described in
three papers in the Bell System Technical Fournal for
November 1965. Suffice to say that the equipment is not
for television transmission alone but muluplexes tele-
vision, telephony and high-speed data into a final puilse
code strecam of 224 Mbit/secc. The system will handle
two television pictures; 3,456 voice channels; or £64 voice
channels plus a television picture plus a composite signal
comprising 600 frequency division multiplexed voice
channels. The complete television waveform, including
the sync pulses, is quantized into 512 amplitude levels,
requiring a 9-bit unit-distance (Gray) code, and the
sampling rate is 12.352 Mc/s. Encoding is performed
by either a solid-state encoder or a special deflected-beam
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Fig. 7. Part of the Bell Telephone Laboratories experimental p.c.m.
cquipment. This urmit simulates the pulse jitter that would accuru-
lote over @ 4000-mile transmission system. Automatic compensation
for jitter is provided.

coding tube. At present the tube still gives a slightly
better performance, though it is expected that solid-state
circuitry will catch up soon.

In the time-division multiplexing of the different
signals, an interesting method of synchronization called

LITERATURE

A wall chart giving “A summary of Texas Instruments
silicon teansistors” has becn published by their stockists
Quarndon  Electronics (Semiconductors) Litd., Slack Lane,

Derby.
WW 301 for further details

Airpax Electronics Inc, have produced a G-page bulletin
(F-8) on “ Electromagnetic Pickups.” It contains details of
seven of their transducers and discusses the application of
magnetic pick-ups to tachometry, counting, positioning,
motion study, timing, vibration measurement and synchronis-
ing. Copies are available from the Seminote Division of
Airpax Electronics Incorporated, P.O. Box 8488, Fort
Lauderdale, Florida 33310.

WW 302 for further details

A short-form caralogue of the “ Medical Electronic Instru-
ments ” manufactured by San’ci Instrument Company, of
Tokyo, is available from Instrumentarium Ltd,, 28 Man-

chester Street, London, W.1.
WW 363 for further details

The complete range of Zemer and refercnce diodes cur~
rently made by Motorola Semiconductor Products Inc. are
included. in a sciection guide—which takes the form of a wall
chart—obrainable direct or from the UK. stockists, Celdis
Lid., Trafford Road, Richficld Estate, Reading, Berks.

WW 304 for further details
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“ pulse stuffing” is used to avoid the necessity of locking
the digit rate of the lower speed signals to that of the high
speed !mc. Furthermore, the technique also allows in-
formation to be readily added or taken off along the route.
Pulses from each coder (or from lower speed digital in-
puts) are written into # small digital store and then read
out at a slightly faster ratc which is an exact sub-
multiple of the line rate of the high speed system. Each
time the store is about to be cxhausted, an extra pulse
having no information-carrying value is generated and
“stuffed ” into the stream transmitted on the line. This
produces a pause in the read-out from the store and allows
it to refill. Thus, input sources whose rates differ by
small amounts are synchronized to the digit rate of the
high speed line. At the receiving terminal, the pulses
are _demul[iplcxcd and cach signal is written into its
receiving digital store and read out at the original rate
which that signal had. This is possible because the
transmitting terminal sends control signals to the receiver
to inhibit the writing of stuffed pulses into the receiving
store.

Pulses leaving the multiplexer are converted to a
balanced code, for the reasons explained above, but this
is a three-level code called paired selected ternary. In
this code, sequences of binary digits are grouped into
pairs and transmitted as combinations of positive pulses,
negative pulses and absence of pulses,

REFERENCES

1. One of the earliest accounts of work in this field was
«Television by Pulse Code Modulation,” by W. M. Goodall,
in Bell System Technical Fournal, Vol. 30, January 1951,
pp. 33-19.
2. See, for cxample, “P.C.M. for G.P.O. Tclephones,”
Wireless World, February 1965, p. 87.

3. “Picture transmission from Mars,”
August 1965, p. 385.
4. See “Information Theory and Pulse Communication,”
by D. N. Tilsley. Wireless World, June 1965, p. 265.
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RECEIVED

A 28-page catalogue on the range of Variac variable trans-
formers made in this country by the Zenith Electric Com-
pany (under licence from General Radio) has been sent 10
us by the exclusive UK. distributors, Claude Lyons Lid,, of
76 Old Hall Streer, Liverpool 3.

Ww 305 for further delails

Vibro-Meter Corporation, of Switzerland, have produced
4 shori-form catalogue on their transducers and associated
clectronic cquipment.  This is obtainable from the company’s
recently opcned  British Office at Haletop Civic Centre,
Wythenshawe, Manchester 22.

WW 306 for further detatls

Arcolectric Switches Ltd., of Central Avenue, West Mole-
sey, Surrey, announce that their 1966 catalogue (No. 136)
covering their range of switches, neon indicators and signal
lampholders is now available. A price list appears in the
front of this 62-page publication.

WW 307 for further details

Lind-Air (Supplies) Ltd., of 53 Tottenham Court Road,
London, W.l, announce that a new catalogue containing
details of over 100,000 different types of British and Ameri-
can plugs, sockets and conncctors is now available. A num-
ber of supplementary leaflets, on pen recorders, transducers
and accelerometers, microwave components, and semiconduc-
tor devices and valves, arc to be found within the catalogue.
WW 308 for further defails
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INTEGRATED CIRGUITS FLOOD INTO EUROPE

NEW LINEAR AND DIGITAL TYPES AT PARIS ELECTRONIC COMPONENTS SHOW

mercial invasion of Europe by Amecrican electronics

companies, it is only when one goes to a truly inter-
national exhibition like the Salon Inrernational des Com-
posanis  Electioniques (Paris, Parc des Expositions, 3-§
February) that one appreciates its full impact. Here one is
faced with the combined forces of the latest American pro-
duct technology before they have become absorbed into the
narive indusiry. his vear in Paris the latest invasion force
was obviously integrated circuits.* Of the 22 exhibitors of
these devices counted by our reporter, 16 were American, four
were French and two were British.  The Americans, it would
scem, are desperately anxious to capture as much of the
European market as possible. Integrated circuits only become
competitive with conventional circuits when they are made
in subiiciently large quantities. This means that there is room
for only a small number of manufacturers, and it has been
estimated than even the U.S.A. market may support only
about five companivs. Thus the question of who will sur-
vive and who will have to pull out in the U.S.A. may weli
depend on how much of the European market each manu-
facturer can secure.

In such an atmosphere the European producers of inte-
grated circuits, although well advanced in technology, have
their backs to the wall commercially. At the Salon, for
example, two major French companies, Cosem (controlled by
CS.F) and Sesco (controlled by CF.T.H.) revealed that
they were exploring the possibility of u co-operative agree-
ment to meet the American competition. In Britain, Fer-
ranti and Marconi are jointy manufacturing a range of cir-
cuits,.and in Holland, the Philips company have tied up with

ALT}IOUGH there is a great deal of talk about the com-

“Wireless World uses this term in the broadest sense 10
lithic semiconductor devices, thin-flm cirevits and hybrid

The semiconductor chip of a monolithic operatianal ampiifer
with a veltage gain of 45,300 recently introduced by SGS-Fairchiid.

Westinghouse Llectric International in a technolozy exciaange
ugreement.

A noticeable technical trend was the increasing number
of lincar integrated circuit devices coming on the markes.
These were mostly general-purpose amplifying devices—
operational amplifiers, video amplifiers, d.c. ampliiters, differ-
ential amplifters and the like. One of the latest was 2 mono-
lithic operational amplifier from SGS-Fairchild, the type
1y 709, which had a high voltage gain of 45,000 and an
output voltage excursion of +14V. An operational ampli-

Stoges in the construction of o hybrid integrated circuit os demonstrated by LCC-Steafix—
one of the many passive-component manufacturers who are going into the thin-film business.

Examples of Microwave Associotes’
miniature i.f., pulse and logarithmic
amplifiers using integrated  circuits.
Frequency range: 30 to 350 Mc/s. Bond-
widths: 5 to 100 Mc/s. Gain factors:
60 dB to 100 dB.

B
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to 100 kefs.

This  English  Electric
w.h.f. klystron will oper-
ate ot the high peak
output power of 40 kW.

500 €2 to 220 ki),

fier in a TO-5 can shown by Motorola allowed a choice of
inpur impedance—20 ki! with conventional input circuit or
2 M with a Darlington circuit.

For higher frequency working several manufacturers were
offering wide-band amplifiers with —3 dB bandwidths of
100 Mc/s and voltage gains of the order of 10-15. The
Philco monolithic SA-20, for cxample, packaged in an 8-lead
TO-5 can, has an input impedance of 1,6 k%, an output imped-
ance of 51 and operates from a 24-V supply. Comprising
three direct-coupled transistors and six resistors, it has —65
dB inrermodulation distortion, a pulse response of 10ns and
provides terminals by which an external fesdback capacitor
or filter network can be connected into the second stage.
Other amplifiers had smaller bandwidths, up to 35 Mc/s, and
voltage gains in the range 10-50. Monolithic af. amplifiers
—particularly suitable for hearing-aid amplifiers carried in
the ear—included a three-transistor circuit made by La Radio-
technique, with a gain of 80dB and package dimensions
of 27%X2.7%1.1 millimetres, Noisc figures are about 4 dB.

Because of their small size and monolithic construction the
majority of lincar amplifiers now available are very low power
devices of not much more than 50mW dissipation, but
this is not a fundamental limitation. An a.f. amplifier eircuit
in a TO-5 can shown by Motorola, for example, gave an
output of 1 wartt (with 0.5 % total harmonic distortion). For
higher powers the hybrid integrated circuit technique is
necessary. A good example was a servo amplifier, shown by
C.S.F, with a power output of 3.5 watts. It comprised four
scparate transistor chips—a preamplifier, an amplificr and
two power wansistors—with thia-film tantalum or nickel-

120

Numerical indication of signol level in decibels with respe:t
to 0dB reference (1mVY into 600 () is given bythis Compagnie
des Compteurs instrument designed for the range 10 cs

A return to the multipic resistor clements of the 1950s?
Examples shown by Eina Denshi offer resistance values from

chrome resistors and aluminium inter-
connections on a silicon substrate, all
mounted in a transistor-type package of
about Yin diameter. The gain at 400¢/s
(the amplitier being designed to work in
synchro circuits at this frequency) was
60 dB. Another servo amplifier of
hybrid construction, this time with an
output of 5W was shown by Solitron.

Digital integrated circuits still domin-
ate the scene, however, in a variery of
circuit techniques with different power,
speed, loading and noise immunity
characteristies—DCTL. (direct coupled
transistor logic), DTL (diode/transistor
logic), RTL (resistor/transistor logic),
TTL (transistor/transistor logic) and
several others. Apart from the usual
gates (mostly NAND/NOR logic) and
flip flops, a whole host of more complex
functional units was 1o be seen, includ-
ing shift registers, code converters, mem-
ory scnsing amplifiers, counters, and
half adders. RCA, having entcred the
intcgrated circuit ficld rather late, came
out with a comprchensive range of digi-
tal and linear circuits, and these included
a family of exceptionally high speed OR/
NOR gates with propagation delay
times of only 3.6 ns. This company
were also showing monolithic ferrite
memory modules, using l-inch squarc
ferrite ‘wafers, each providing the
cquivalent of 4096 ferrite cores, with
associated integrated-circuit diode selec-
tion matrices. The type MF2100
module, for exampie, had a storage
capacity of 64 words with 64 bits per
word, used 128 diodes and had a
switching speed of 35 ns.

Another advanced technique, shown by General Micro-
electronics, was the use of the m.os. insulated-gate ficld-
effect transistor as the basic element in monolithic integrated
logic circuits, Because of the high input impedance of the
IGFET—the gate draws no input current—a very large
number of the clements can be driven from the output of
one clement, and clements can function as memory celis by
virtue of the charge storage cffcct. The IGFET elements
work in the enhancement mode and this is stated to give
good noise immunity because a threshold voltage must be
exceeded before current will flow through the device, The
number of clements per circuit can be 10 to 100 times
greater than with epitaxial junction integrated circuits and,
in fact, the cconomic competitiveness of the system depends
on having at least 30 NAND/NOR elements per package.

Other items noted.—A whole range of off-the-shelf colour
television receiver components and subsystems (OREGA)®
Artificial rcverberation introduced mechanically in loud-
speaker enclosures by coiled-spring resonant structures driven
by rods from the cone, reverberation times being 8-15 scc
over passbands between 50c¢/s and 16kc/s (Audax)®
Dircct-current  motors  without brushes and  synchro
sesolvers using the Hall effect (CSF) @ Small variable
autotransformers as alternatives to potentiometers in low
power circuits (Radiophon) @ Magnetrons for industrial
heating (Varian and CSF) and rod-type heating clements
heated by electron bombardment of a diode anode (Eimac)®
A water tap for hospitals, laboratorics, ctc., controlled with-
out touching by a proximity detection deviee (Hosiden
Electronics).
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A Graphical Method

T often happens that a quick harmonic analysis is re-

quired in circumstances where specd is more impor-

tant than a high order of accuracy. The following
mcthod is a ready means of determining the amplitude
and phase relationships in a complex waveform, provided
that the levels of the Sth and higher ordérs are relatively
low,

The accuracy obtainable depends upon the plotting
accuracy and the relative levels of harmonics and funda-
mental, with higher harmonic levels giving a greater
accuracy. It is possible to obtain values of +0.5dB
for harmonics at —20dB and -+3dB for harmonics at
—40dB, from the plotted curves.

Before proceeding with the description, however, it
must be mentioned that the method is not new. It was
devised by J. Harrison many years ago and has since
appeared in several text books, one of which is Castle’s
“Manual of Practical Mathematics * published as long ago
as 1920. A more theoretical explanation of the method
was given in Experimental Wircless in 1934'. Another
graphical method was also described in Wireless World
in 1962°. However, a recent sampling (admittedly a
small one) raken among younger engineers and students
seems 10 indicate that it has fallen into disuse—indeed,
it was quite unknown to them—which is a pity, for it
can often save valuable time.

Description of the method

Perhaps the simplest way of describing the process of
waveform analysis by this method is by practical illus-
tration.  Fig 1 is a plot of a complex waveform, the
main constituents being fundamental, 2nd harmonic and

Eil==
o= |
[

e

% o
Fig. I. A complex waveform with second and ol
third harmonic content. The points identified A
numerically every 30° on_the waveform are | oo 0 Kb

projected to determine the graduations on
the cord strip. i

of Harmonic Analysis

V. O. Stokes, joined the Mar-
coni Company in 1926, at the
age of 20, ofter two years with
Western Electric.  He spent
seven years in the Test Depart-
ment and in 1935 transferred to
research and development. In

i

1950 he took charge of the group = .
responsible for the design and (‘ -y @»
development  of transmitters. LY J
In 1963 he became assis- X 7

tont chief transmitter engineer e

and since last November has been -3

assistant to the chief engineer, -gf
telecommunications,  He is also J

editor of the Company’s journal m
Point-to-Point  Telecommuni-

cations.

3rd harmonic. Points 0 to 11 arc marked on the wave-
form at 30° intervals: 0 at 0%, 1 at 30°, 2 a1 60°, etc.

On a separate strip of paper, also shown in Fig. 1,
the amplitude of points 0 to 11 are marked with respect
to zero level. In practice, the paper strip is moved
along in 30° steps, 10 obtain the best accuracy.

This marked strip is used to plot curves—shown in
Fig. 2 and described later—of the constituent compo-
nents of the waveform, by substracting and adding the
amplitudes of the various points in accordance with
Table 1.

In Table 1, mathematical expressions representing
component parts of a Fourier expansion are given for
the three curves. As can be scen from these expressions
half the amplitude of curve A gives the peak amplitude
of the fundamental  3rd harmonic, ignoring the Sth,

TN O S
60 %0 | 120 150
1Y D_EGREES
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Fig. 3. The positions of the marked up poper strip which give points for curves

Fig. 2. The constitucnt components of Fig. | woveform
tlotced from the information given in Table 1. Note:
For clarity sub-divisions have not been shown on the
graph, but in the scale referred to in the text under the
heading Accuracy, one unit would be represented by
two small divisions.

TABLE |
i T 1 L — o p— -
{ A | B | =
5 | 2APund.+3rd - Sth) | 4(20d ++6th - 10th) | 6(3rd+9th+ 15th)
o 0— 6 | o—n+ie—9) 0 _2)- (4—6) - (8—10)
30° 1 7 (I —4)+ (7—10) 1—3) - (5—=7)+(9—I1)
602 2—8 2 5y (8—11) | (2—A)+(&—8)+(10-0)
90> 3—9 (3—6)+}9—O) (3—5)4-{7 -9+ (11 —1)
120° 410 @7+ +(B8—10)+(0--2)

10—-1) (4

7th, etc. One quarter of the amplitude of curve B gives
the peak amplitude of the 2nd harmonic, ignoring the
6th, 10th, etc. One sixth of the amplitude of curve C
gives the peak amplitude of the 3rd harmonic, ignoring
the 9th, 15th, etc.

The peak amplitude of the fundamental is obtained
by subtracting one third of the amplitude of curve C
from curve A, at every 10° point, giving curve D, which
is twice the fundamental amplitude.

The relative phase of the three components of the
original waveform is obvious from Fig. 2.

Because the peak amplitudes of curves A and C are
coincident at 90° in the example, both relative phase
and amplitude could be obtained without drawing curve
D, but in the general case it is necessary to plot curve
D for an accurate assessment.

Plotting the curves
To plot the curves, the strip is reversed and points

marked at 30° intervals, as shown in Fig. 3. The method

122

A. B and C fram the information in Table I.

of plotting the points for curves A, B and C is shown
in Fig. 3(a), (b) and (c) respectively. Points S, T, U
and V are points for curve A, with points L, M and N
for curve B, and points G and H for curve C, all at 30°
intervals.

Fig, 3 is used to give an explanation of the method of
using the inverted strip. The actual curves should be
plotted as shown in Fig. 3, in order that the relative
phase of harmonics and fundamentals can be determined.

From these points a rough approximation of curve A
could be drawn, but they are quite inadequate to draw
B and C

Additional points can be obtained at 30° intervals,
starting at 10° and 20°, by using two more paper strips.
On thesc strips, points 0 to 11 are marked, as before, but
with reference 1o new zero lines, 0° and 0” (sec Fig. 1).
Points on the 0’ strip are marked 0 at 10°, 1 at 40°, 2 at
70°, etc., giving points for curves A, B and C when in-
verted and transferred to Fig. 3, at 10°, 40°, 70°, ewc.

Similarly the other strip, 07, will give points at 20°,
50°, 80°, etc., when marked with reference to level 07.
It is seen that 0" is the baseline drawn at the level of the
complex waveform at 10°, and 0” is the level at 20°.

Accuracy

For a sccond harmonic level of —20dB and the scale used
(see Fig. 2 note), the limits of measurcment are about
+half of one small division in eight small divisions
(curve B), giving an accuracy of approximately *0.5dB.
Also the limit of measurement of about one small division
corresponds to a harmonic level of —40dB (one tenth
of curve B or C). At this harmonic level, + half of one
small division represents a tolerance of +3dB.
(Continued on page 123)
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high breaking capacity 500A

small size minimum

panel area

(illustration actual size)
choice of 9 ratings

03,05,07,1,2,3,5, 10,154,

0

P~

b
{ =
°
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»IGE91 00067
3371-0N17738

[

suitable for 275Va.c.
and 50Vd.c. circuite

circuit profection
switching and indication in one unit

MINIATURE CIRCUIT-BREAKER
TYPE L5000

designed to meet applicable section of specification DEF. 5011

BELLING-LEE components

Wirite for leaflet E17-20 or telephone Miss Woolgar at Enficid 5393 Ext. 27
Belling & Lee Limited - Great Cambridge Road - Enfield - Middlesex - Telephone: Enfield 5393 - Telex: 263265

WW—I114 FOR FURTHER DETAILS.
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THE
FABULOUS
FOUR-O-EIGHT

WIRELESS WORLD

Every operatorusing the R.408 experi-
ences the unique satisfaction of an
expert handling a precision instru-
ment. Besides providing superlative
performance for all present maritime
communications requirements, the
R.408is primarily an SSBreceivertype
approved to the latest GPO specifica-
tion for a Ship's Main Receiver.
Completely transistorised with entire
no-gap frequency coverage from
13kc/s to 28Mcfs, italso has aswitched
pre-tuned 500kc/s Calling & Distress
Channel.

The 90inch tuning scale gives instant
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and accurate re-setting of frequency.
Handling qualities are as smooth as
the performance. Unprecedented
AGC, adjustable for variable attack
and decay times to combat the worst
receiving conditions.

Silicon planar transistors for utmost
reliability. Continuouslyvariableband-
width 800c/s to 8kc/s. Crystal filter
160c/s for razor-sharp CW reception.
AC and DC models for ship or shore
mains supplies.

Full technical information available on
request.
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Table 2 gives the amplitude of curve D at every 10°,
showing that in the.example the plot of the fundamental
does not depart from a sine wave by more than 2 .

It should be pointed out that these limits of accuracy
assume that the plot of the original waveform is in itself
correct within fine limits. In practical cases where the
method of obtaining the original waveform does not
cnable the plot to be very accurate, the results will not be
within such fine limits. For example, when the wave-
form is obtained from an oscilloscope, photographically
or by tracing, the initial error is of the order of 5 %.
Thus the results obtained will be less accurate by this
amount, giving total tolerances of approximately +1dB
for harmonics 20dB down and 31 5dB for harmonics
40dB down.

Applications

It is obvious that there are many applications for this
method of harmonic analysis, particularly in making
early assessments, where quick answers are of more
immediate importance than extreme accuracy.

One example is the determination of the harmonic
content to be cxpected from valves and transistors under
various operating conditions, based on the published
characteristics.

Another example is the measurement of the harmonic
content in a coaxial feeder at v.h.f.,, obtained from a

TABLE 2
Level from Rationalised
Fig. 2 tevel Sin @

0 0 0 o
10° 35 175 -1736
20° 67 335 342
30° 190 -5 -5
40° 126 -63 6428
50° 150 75 766
€0’ i7:0 -85 866
700 | 18:5 925 9397
800 | 195 975 9843
90° 200 ! 10 1.0.

plot of the feeder' voltage along a slotted line. In an
application of this nature several precautions are neces-
sary, but with a relatively high harmonic content and low

v.s.w.r, the results obtained can be substantially
correct.
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BOOKS RECEIVED

101 Ways to Use your Audio Test Equipment, by Robert
G. Middleton, A book which the home constructor of audio
equipment will find interesting. Test equipment used
includes an audio oscillator, squarc wave gencrator, audio
wattmeter, harmonic distortion meter, valve voltmeter and
multi-putpose  (current-chm-volt) meter. Initially, nine
checks are described for testing the test equipment.  The
remaining equipment tests are grouped under three main
sections—amplifiers, components and systems. Originally
published in America in 1959. Pp. 136; Figs. 150. Price
18s. W. Foulsham & Co. Ltd., Yeovil Road, Slough, Bucks.

Pick-ups: The Key to Hi-Fi, by J. Walton. In this book, the
author, who has spent many years on rescarch into the design
of pickups and whose name is familiar to W.W. rcaders,
presents practical advice based on the conclusions drawn
from his research. In the introductory chapters definitions
of fundamental terros are given, including compliance and
tracking weight, stylus mass and distortion and sterco pickup
separation.  Succeeding detailed chapters cover recording
characteristics, requirements from the pickup, pickup arms,
practical use of the pickup, and fault diagnosis. Thrce
appendices give details of calculations, record-reproduction
correlators, rcferences and further reading. Pp. 100; nearly
40 Figs. Price 10s. Sir Isaac Pitman & Sons Ltd., Pum‘m
House, Parker Street, Kingsway, London, W.C.2.

Musical Instruments and Audio, by G. A. Briggs. A compre-
hensive, lucidly written and sometimes humorous treatment
of audio characteristics, and the acoustic principles of musical
insttuments. The breadth of coverage is very wide and
includes aspects such as directional characteristics, formants,
distortion, clectronic instruments, harmonic structure and
tone gencration. Separate chapters arc devoted to the
piano and to the tuning of different instruments. Where the
humorous approach has been made. points in the text are
supported by cartoons, some of which are reproduced from
Punch. Pp. 240; Figs. 212. Price 32s 6d. Wharfedale
Wircless Works Ltd., dle, Bradford, Yorkshire.
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B.B.C. Handbook 1966. Contains facts, figures and general
information relating to the organization and services of the
B.B.C. These cover the radio ‘and television services includ-
ing analysis of programme material and audiences. Compre-
hensive scctions are also included on the external services and
engineering arr cments: the latter maps showing
the limits of television service areas and notcs on how to get
the best reeeption, local interference, erc. Pp. 239. Price
7s 6d. British Broadcasting Corporation, Broadcasung House,
London, W.1.

ITV 1966. The annual publication of the Independent Tele-
vision Authority which contains a wide variety of information
sanging from audience figures, programme popularity, adver-
tising conrol, staff organization and technical operation. In
a separaic scction covering I.T.A. transmitters, detils of
location, channel Ircqucncics, and e.r.p., together with maps
showing primary, secondary and fringe area coverage of each
station, is given. Another section gives details of each of
the programme compan Pp. 224, Price 7s 6d. Inde-
pendent Television Authority, 70 Brompton Road, London,

OUR NEXT ISSUE

The April issue of Wireless World,. which will bz
published on March 21st, will include a survey of com-
munications receiver techniques, together with tabulated
information on the receivers available in this country.
ft will also contain a preview of the Audio Festival and
Fair which is to be held at the Hotel Russell, London,
W.C.1, from April 14th to |7th,

There will also be the usual quota of technical articles
including one on the applications of the variable gain
amplifier discussed theoretically in this issue.
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Moon Signals via Jodrell Bank

THE soft-landing of instruments on the moon for the first
time by the Russian Luna 9 on February 3rd enabled close-up
pictures of the moon’s surface to be wansmitted to carth.
The frequency of the transmitter, 183.6 Mc/s, was made
known by the Russians and signals were received by the
Manchester University 200 ft radio telescope at Jodrell Bank
at 10 dB above noise level. The frequency modulated carrier,
when demodulated gave af. signals which were recognized
to be facsimile transmissions and cfforts were then made 1o
locate a suitable photographic receiver. A Mufax machine,
similar to ncrmal newspaper photographic receivers, was
provided by the Dailv Express. The receiver required am.
signals of 1.3ke/s or 1.9ke/s (with bandwidths of 1ke/s or
1.5 ke/s respectively), but the information available took the
form of a 1.9 kc/s tone frequency modulated with a deviation
of +400c¢/s (the limits representing black and white) and
consequently an f.m. 1o a.m. converter was required—also a
Muirhead equipment and supplied by the Daily Express.
Recordings made prior to the acquisition of the receiver and
converter were found to be ol no value. Picture transmissions
continited, interposed with telemetry information, and eight
pictures were received, not all complete, some of which
appeared in the British Press before they were shown publicly
in the U.8.S.R. The cessation of transmissions a few days
later was reported to be duc tw failure of the supplies-
batteries and/or “solar” cells.

The Muirhead photographic receiver (a modified D700)
uses light from an intensity-modulated gas-discharge tube
focused on to a drum covered with photosensitive paper. The
drum is rotated at 60 rev/min (being controlled by a tuning
fork standard of 1,020c¢/s, amplilier and synchronous
hysteresis motor) and the light beam scans the drum helically
so that a density of 100 lines/in is obtained. The formation
of an § in picture would thus take about 14 min. The cxposed
photographic paper is then required to be developed in the
normal manner, The exact form of the scanning equipment
aboard Luna 9 is not known, and the © index of co-operation ”
(drum diamecter X scanning densiry) was not the same, result-
ing in distorted pictures.
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Results of Servicing Examinations

IN the annual report for the year ended February 28th 1965
of the Radio Trades Examination Board, the results of the
four practical cxaminations conducted by the Board late in
1964 are recorded, and these are shown in the table. 1963
results are given in brackets.

B 1
Examination Entered | Passed = Failed | Absent

Intermediate Radio and Television |  (.704 1.081 565 58
Servicing (2.110) | (1.450) (601) (59)
Final Radio and Television Ser- 698 462 226 10
vicing (547) (400} (139) ()
Intermediate Electronic Servicing 218 154 6l 3
(151) (89) (50 un

Final Electronic Servicing 21 4 5 |

[Uy) @ | ) | (0)

For three of the examinations the number of candidates has
been increasing but for the Intermediate Certificate in Radio
and Television Servicing the number has decreased. The
Council has been very concerned about this decrease and the
Report contains some of the possible reasons to explain the
decrease.  As pointed out in the Report, entry for the prac-
tical examination is dependent on the number of candidates
who pass written papers set by several institutes and there
has been a drop in the number of studenrs attending
approved courses of study. Another factor is the growing
popularity and interest in the wider aspects of clectronic
servicing rather than the limited ficld of radio and televi-
sion servicing. In addition, however, it appears that there
has been lack of support and encouragement from employers,
reflected by their reluctance to release staff for auendance
at courses.

Integrated Cireuils

THE increasing use of integrated circuits is reflected by
recent announcements from two American firms. The Radio
Corporation of America is now manufacturing colour tele-
vision receivers for marketing later this year with silicon chip
integrated sound circuits containing up to 26 components.
The sccond announcement was made by Motorola Semi-
conductor Products, Inc. The Company has started market-
ing inregrated circuits for use by the amatcur. Circuit con-
figurations available are a binary bias driver, two types of
flip-flop and a 3-input expundable gate.

Audio Fair

TICKETS for the International Audio Festival and Fair, to
be held at the Hotel Russell, Russell Square, London, W.C.1,
from April 14th to 17th, arc now available free. Requests to
the Editorial Office of Wireless World for tickets, which admit
wwo, should be accompanied by a stamped addressed
cnvelope. They are valid from 4-9 p.m. on the 14th, from
11 a.m.-9 p.m. on the 15th and 16th and from 11 a.m.-8 p.m.
on the 17th. A limited number of tickets arc avaiiable for
the trade session from 11 a.m. to 4 p.m. on the opening day
but requests for these must be made on business notepaper.

The illustrotion shows an experimental model of a video telephone
developed by the Automatic Electric Compony, o subsidiary of
General Telephane and Electronics Corparation in the United Stotes.
A 16 mm vidicon television camera is used, and voice communication
can be made either by a conventional telephone handset ar by o
microphone installed within the console.
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The number of cxhibitors at this year’s Fair is approxi-
nately the same as last year but many of the rooms being
ised for demonstrations arc larger. Most of the 85 exhibi-
ors will have demonstration rooms as well as boott

n (e
nain exhibition area. In our next issue we will include 2
review of the Show.

Help for the Housebound.—A ioint experiment by the
5.P.0., the Manchester Corporation Welfare Services De-
rartment, the North Western Electricity Board and the Post
Office Engineering Union is being conducted in Manchester
o investigate the usc of the clectricity mains wiring for
‘mergency communication betweer: an elderly houscbound
serson and a nearby neighbour. The system used is the
.abgear Portaphone, a loudspenking intercomumunications
wrrangement which utilizes mains wiring for interconnection
purposes. Communication is possible over a distance of
‘pproximately 4 milec depending on the complexities of the
nains distribution network. Two units, one at each end of
he communication path, are connected to any Imains points
m the samc phase and provide simple rwo-way voice
:ommunication controlled by a press-to-talk arrangement.
In the experiment, announced by the P.M.G. last December,
ibout 40 housebound people in selected districts on the
zastern side of Manchester are 1o be provided with equip-
ment by the Post Office and installation will be undertaken
n a voluntary basis by members of the Post Office Engineer-
ng Union.

An international hook-up for high-speed news transmission
vas used recently by Standard Telephores and Cables Lid.
vhen demonstrating its GH 205 telephone-speed data com-
nunication sysiem. The hook-up took place between the
WVashingtan Post. the Newspaper Socicty in London and
Agence France Press in Paris; the cquipment was installed
n the Council Room of the Newspaper Society. Using
rormal telephone speech channels copy was passed at speeds
up 10 1,250 words per minute—18 times faster than conven-
ional teleprinter speeds. In the system, messages are punched
n paper tape as for standard teleprinter ox automatic telex
ansmission.  Contact is then established by telephone, the
nformation on the 1ape is converted into pulses which are
ransmitted over the telephone line via suitable tone conver-
ion apparatus. At the receiving end, incoming tape is fed
nto reproducer sets to obtain printed copy which if necessary
n be transmitted to local offices over normal teleprinter
*hannels.

Broadcast Receiving Licences.—During the- list six months
f 1965 the number of combined tclevision and sound
icences in the UK. increased by 157,891 bringing the
otal to 13,515,894. Sound only licences fell by 88,719 1o
2,678,155; this figure includes 658,200 for receivers in cars
which represents an increase of 19,588,

Police Use New Facsimile Communication System.—
[nstead of using the conventional micthods of communica-
jon berween headquarters and  divisional offices, Bristol
solice are now using a facsimile system. By this method
he facsimile of any written or printed matter—for example.
naps, sketches, ideniikit pictures—can be transmirted to dif-
‘crent centres.  Advantages are a much higher speed of
rransmission of typed material, freedem of errors on the
received copy and the fact that the system cannot be tapped.
The system has been produced by Muirhead & Company in
rison with the Bristol Constabulary and with the assistance
of the General Post Office Advisory Service,

T.E.M.A. Awards.—For the eighth successive vear the
Telecommunication Engincering and Manufacturing Asso-
iation has held a competition for the best final-year appren-
ice of its eight member-firms. Awards of £25 were presented
o J. Daniel, B.Sc., graduate-in-training with G.E.C, P. S.
Casey, student apprentice (A.T. & E.) and P. G. Howard.
cchnician apprentice (A.T. & EJ), at the Association’s annual
linner on February Sth.
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Computer Presented to College.—A 10-year-old Ferranti
Pegasus computer has been presented to the Northampton
College of Advanced Technology, London, E.C.1, by the
National Research Development Corporation. During its
life the computer, which has always been based at the College,
has averaged a 12-hour day. The N.R.D.C. paid £45,600
for the computer bur they have recovered more than this
sum by charging industrial and commercial firms £30 an
hour for use of the computer. A great deal of work has?also
been done for universitics on a’nea-profit basis.

A new American 140-ft radio telestope can be sighted io
within 0.003° and will maintain this accuracy in winds up to 15
m.p.h. The celescope is in use at the U.S, National Radio Astronomy
Observatary, Green Bank, West Virginia. Shouldering the weight
of the massive yoke and dish are a 210 ton shoft and a 167 ton
mirror-finished bearing of 17 ft 6 in diameter, Five months were
spent in carefully grinding and polishing the bearing and the resultant
accuracy is such that the telescope rotates on a film_of ail only
0.005 in thick.

N.E.R.C.—The first annual report of the National Elec-
tronics Rescarch Council, presented by the chairman, Earl
Mountbatten, records a proposal to alter the Articles of
Association s0 as to incorporate in jts constitution *every
organization, Jarge and small, which is intercsted in the suc-
cess of the British clectronics research effort.” This change
has been necessitated by the need for increased income.

A pew L3550 studentship for rescarch purposes s
announced by the Deparunent of Electrical Enginecring at
the University of Newcastle-on-Tyne; normal period of
tenure will be two years but with the possibility of renewal
for a third year. The studentship has been cndowed by
Electrosil Ltd., of Pallion, Sunderland, Co. Durham.

A two-day course of lectures on Component Reliability,
under the leadership of G. W Dummgr, of RR.E,, is being
held at the Bristol College of Science and Technology, Ashley
Dovwn, Bristol 7, on March 8th and 9th. The fec, including
meals, is £3. B
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PERSONALITIES

The forty-fourth award of the LE.E.
Faraday Medal has been made 10 J. A,
Ratcliffe, C.B., C.B.E,, F.R.S., “in recog-
nition of his extensive researches on the
physics of the ionosphere, and of his
studies on the propagation of low-fre-
quency radio waves.” Mr. Ratcliffe, who
graduated at Sydney Sussex College,
Cambridge, remained ar the University,
apart from the war vears, unul his
appointment in 1960 as director of what
is now the Radio and Space Rescarch
Station at Slough. He is retiring ar the
end of I'ebruary. At Cambridge he divi-
ded his time between teaching physics
and research work on radio propagation.
During the war Mr. Rarcliffe was closely
concerned with  the development  of
radar at the Telecommunications Re-
scarch Establishment, where he formed

J. A. Ratcliffe.

the Post-Design Service which was in-
strumental in converting experimental
gear into radar equipment for service in
the RAF. Mr. Ratcliffe also founded
the radar school for the Army at Peter-
sham.

J. R. Brinkley, managing dircctor of
Pyve  Telecommunications
R, M. A. Jones, managing dircetor of
E. K. Cole Lid. and vice-chairman of
the Telephone Manufacturing Company,
have been appointed additional deputy
managing directors of Pye of Cambridge
Lid., the holding company of the Pye-
Fkco group. Mr. Brinkley was in the
Home Office Communications Director-
ate from 1942 until 1948 when he joined
Pye and a year later became technical
director of Pye Telecommunications, He
is a member of the board of the British
Space Development  Company.  Mr,
Jones, who was. a Licut. Colonel in
Royvat Signals during the war. joined Pye
in 1936 and has for many sears been
managing director of Pye 'I'V Manufac-
turing Co. at Lowestoft.

On the acquisition of Ekco by Pyc¢ in
1962 he also bucame managing director
of E. K. Cole Lid.
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R. J. Lees, M.A, B.Sc.. director of
the Ministry of Aviation Signals Re-
scarch & Development Establishment at
Christchurch, Hants, for the past three
vears, was Tecently appointed deputy
director (equipment) at the Royal Air-
craft Establishment, Farnborough. Mr.
Lees, who is 48, joined the Telecom-
munications Research  Establishment,
Malvern, in 1939 where he remained
until 1959 when he was appointed head
of the Instruments and Air Photography
Division at R.AE., Farnborough, While
at Malvern he was successwcly director
of scientific rescarch (guided ‘weapons)
and hcad of airborne radar.

Derek D. Arnold has been appointed
director of production for the Solartron
Electronic Group. He was formerly
works manager with Hewletr Packard
Ltd, and waus for three years manufac-
turing  manager with Tektronix in
Guernsey.

CBE, BSc

Sir Harold Blshop,
M.I director of

(Eng), F.CG
engineering of thc BB.C. from 1952
until his reticement in 1963, has been
clected an henorary member of the
1.EE. “for his contributions to the
science and art of sound and television
broadcasting and their appllcﬁuon both
at home and overscas.”” Sir Harold,
who received a knighthood in 1955,
started his profcssxoml career in thc
engineering division of the Office of
Works. He joined Marconi's in 1922
and was concerned with the setting up
and operation of the London 2LO
broadcasting station in Marconi House,
Swrand.  In 1923 he transferred to the
newly  formed  British  Broadcasting

i v
v e
N
<
Sir Harold Bishap.

Company as senior supcrintendent en-
gineer. Sir Harold is now a consultant
to BIC.C. and a director of Inter-
national Rescarch & Devclopment Com-
pany of Newcastle-upon-Tyne.

David D. Jones, B.Sc., M.Sc,, D.I.C
has been appointed head of the labora
tories  of Associated Semiconductor

D. D. jones.

Manufacturers Ltd.. in succession to the
late Dr. Ja‘m.s He joined the
Hirst Rescarch Centre in 1947. Dur-
ing 1951 and 1952 he was a post-
graduate student at Imperial College,
London, where hie obtained his diploma
in clectrical engincering. On return-
ing ro G.E.C. he helped to build up a
semiconductor applications team. Mr.
Jones, who is 44, studied at the Unive:
sitv College of Wales, Aberystwyth,
where he graduated \vuh an honours
degree in physics. He obtained his
M.Sc. in mathematics by evening study
at Chelsea Polytechnic, London. Asso-
ciated Semiconductor Manufacturers
Lid, is the joint Mullard-G.E.C.
company developing and manufactur-
ing Mullard semiconductor devices.

Graham D. Clifford, C.M.G., secretary
of the Institution of Elecuonic & Radio
Engineers since 1937, left London on
February 8th on a world tour. He will
be visiting Israel, India, Singapere,
Australia, New Zcaland, Fiji, FHawaii,
the U.S.A. and Canada with the object
of promoting the exchange of informa-
tion in clectronic and radio engincering.
Mr. Clifford will be in Canada when
Lord Mountbatten speaks in Ottawa on
April 14th on the work of the British
National Electronics Rescarch Council
{of which Mr. Clifford was honorary
secretary until last September) and the
selective dissemination of information,

J. P. Wykes, OB.E. AMIEE,
manager of the M aritime Division of
the Marconi Company since 1936, re-
tired on January 31st. After 11 years’
service as a radio operator with Mar-
coni Marine he worked as a design
engineer with the Marconi Comp'm\.
In 1946 he became assistant cnginecr-
in-chief (tesi), and was works manager
at Chelmsford from 1949 to 1936.
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Dr. G. G. Macfarlane, director of the
RO\al Radar Fs[ab]lshmum, Malvern,
since 1961, is to receive the honorary
degree of LL.D. from the University of
Glasgow on its Commemoration Day—
June 22nd. Dr. Macfarlane, who gradu-
ated at Glasgow in 1937 and then did
two years’ postgraduate rescarch  at
Dresden where he obtained his Dr. Ing.
degree, was throughout the war at
TR.E. (now RR.E) concentrating on
mathematical problems in radar and
microwave physics. He became head
of the mathematical group in 1945 and
from 1953 to 1960 was deputy chicf
scientific officer at RR.E. He then be-
came deputy director of the National
raysical Laborartory but returned to
RRE. the following year as director.

E. J. Jordan, Assoc.I.ER.E., recently
]omcd Audio & Design Lid, of
Maidenhead, as a director. He will be
responsible “far the development and
design of specialized professional and
domestic loudspeakers. After spending
six yecars in the scrvice department of
the G.E.C. he was for twelve years
with Goodmans Industries where from
1959 to 1964 he was senior engineer.

E. J. jordon

Since 1964 until his new appointment
Mr. Jordan has been technical director
of Jordan-Watts Ltd., of Hayes, M iddx.,
where he produced. the first “ modular ”
loudspeaker.

A. C. Robb, M Eng.,, Ph.D, MIEE,
has joined Counting Instruments Lid.,
of Borcham Wood, Herts, as chicf
engincer. Dr. Robb, who graduated at
Liverpool University where he obtained
2 master’s degree for postgraduate work,
had been with Belling & Lee since 1961,
first as technical manager and, since
1962, as technical director. Prior to join-
ing Belling & Lee he spent some time
at Glasgow University as a research fel-
low working on the design of high-vol-
tage particie accelerators where  he
gained his dociorate for related studies.
Tn 1963 Dr. Robb contributed an article
o Wireless World on the problems asso-
ciated with wh.f. television reception.
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The 40th enniversary of Baird's first demonstration of television to members of the Royal
Institution at his Frith Street, Soho, laboratory, was commemorated recently at a dinner
attended by members and guests of the Television Society. In the photograph, tcken in the
building in which the original demonstration was staged, W. C. Fox (left) The Times corres-
pondent who attended the demonstration, is describing the occasion to members and guests.
On the right is W. Taynton, the first man to be televised by Baird in 1926.

W. I. Flack, Assoc. LEE, a member
of the pancl whosc discussion on inte-
grated circuits we published in our Janu-
ary issue, has becn appointed technical
director of G.E.C. (Domestic Equip-
ment) Lid. Mr. Flack is also a mem-
ber of the management team of Radio
& Allied Industries, the radio and
television receiver manufacturing com-
pany in the G.E.C. Group. He joined
R.AL in 1957 after spending 14 years
with the Telegraph Condenser Com-
pany.

Roy F. Stevens, the new president of
the Radio Society of Great Britain,
which has a membership of some
13,500, is not in radio professionally but
has been a licensed amateur iransmitter
{(G2BVN) since 1937. Throughout the
war he was in the R.A.F. His special
intcrest in amateur transmitting is s.s.b.
operation in the h.f. band. The Socicty’s
executive vice-president is F. K. P‘u'l\cr
(G3FUR) who last year formed Park
Air Electronics, of Sramford, Lincoln-
shire, who market electronic aids for
aircraft.

R. F. Stevens

B. R. Coles, B.S¢., D.Phil,, reader in
physics at Imperial College, London,
has been appointed to the chair of solid
state physics at the College.

J. B. Race, AMIEL, has been
appointed gencral manager of the Cam-
bridge Instrument Company’s factory ar
Chesterton Road, Cambridge. He was
formerly  works director of EN.V.
Enginecring Ltd.  During the war he
served 1 the Fleet Air Arm, leaving
with the rank of Lieutenant Com-
mander.

CBITUARY

Edred Jefirey, AMIEE, who \
be known 1o many readers of Wireless
World as contributor of the articles on
a high-gain phase splitter in 1947 and
a low-cost sterco amplifier in 1961, died
on January 5th at the age of 49. Mr.
Jeffrey had been with the Sperry Gyro-
scope Company since 1956 prior to
which he was for a short time technical
cxecutive to Modern Telephones Lid.
At Sperry’s he was successively manager
engineering services and product group
manager guided weapons, In this latter
capacity he was responsible for all the
missile activitics in the company.

Gorden Scott Whale, who dicd on
board R.M.S. Andes on January 9th,
founded the North Waies Wireless
College in Colwyn Bay, of which his
son Neville is now principal. Mr,
Whale, who was 72, was an operator
with the Marconi Comp’\m at_their
stations in Clifden, Ircland and Caern-
arvon, N. Walcs, untxl 1918 when he
opened the Colwyn Bay college. He
also opened (in 1937) the Wireless
College, Southampton, which was closed
in 1940 duc to enemy hostilities.

James Norman Walker, technical
sales engineer with Fddystone Radio
since 1946, died on January 30th, aged
60. “Jerrv” Walker, as he was
affectionately  known, was an_active
radio amateur with the call G5JU. He
was commissioned in  the technical
branch of thc¢ R.AF. in 1940 and was
involved in the development and opera-
tion of “ Oboe.”
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NEWS FROM INDUSTRY

ELECTRONIC TELEPHONE
EXCHANGES

RECENTLY at the annual dinner of
the Telecommunications  Engineering
and Manufacturing  Association, the
Postmaster General stated that approxi-
mately £350M is to be spent during
the next four years on telephone ex-
change equipment. In addition, he has
decided that in future all new small and
medium sized telephone exchanges will
¢ clectronic,

Several British companies—Associated
Electrical Industries, the Plessey group
(including  Automatic Telephone and
Electric Company and Ericsson Tele-
phones) and Standard Telephone and
Cables—have collaborated  with  the
G.P.O., under the auspices of the Joint
ctronic Rescarch Committee, on the
development  of electronic  exchange
systemns.  These systems, REX (from
AEIL) and PENTEX (from Ericsson)
use only one eclectromechanical comn-
ponent.  This is a reed switch compris-
ing two blades of magnetic material
scaled in a glass envelope and actuated
by an external magnetic ficld

Advantages of clectronic exchanges are
the high speed of operation, high reli-
ability and low secrvicing charges, and
saving of space.

The basis of an clectronic exchange
as in, for example, the REX system, is
the control equipment which consists of
three main sections. These are:—scan-
ners and registers which determine the
source and destination of a call;
markers and interrogators which decide
swirching and speech paths: and com-
mon control which co-ordinates the
activities of the scanners, registers,
markers and interrogators in accordance
with stored programmec instructions to
casure that a call is routed by using the
available switching equipment as c¢ff-
ciently as possible.

SWISS DEFENCE
GONTRACTS

THE Swiss Government have signed a
multi-million dollar contract with the
Hughes Aircraft Company, of California,
for an air defence system coded Florida.
The value of this order is believed to be
about £15M.

The system will comprise a network
of military radar stations and a number
of air defence centres which will be used
to_control Switzerland’s surface-to-air
missiles and interceptor aircraft. The
majority of the equipment will be made
by Hughes and will include the com-
pany’s new long-range, threc-dimen-
sional radars. These  will  provide
simultancous range, height and bearing
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data, even under heavy pressure from
counter-measure apparatus.  The com-
puting will be on Hughes H-3324
general-purpose computers,

Ferranti Lid. are manufacturing the
data link cquipment, belicved to be
worth about £0.5M, for this project.

The Plessey Company have also
reccived a Swiss defence contract.  This
contract, which is inderstcod o be

worth over £1M, is for a comprehen-
sive uwhf. ground-to-air communica-
tions system for usc by the Swiss Air
Force.  Similar cquipment to that cailed
for in the contract is being used in the
armed forces of the U.K., the Common-
wealth and many other countrics
throughout the world.

Microelectronics Firms Join Forces—
Two major microclectronics companies
in  Brirain—Marconi Company and
Ferranti—have signed a  licensing
agreement under which Marconi®s will
manufacture and sell the advanced
range of silicon microcircuits designed
and sold by Ferranti uader the name of
Micronor II.  Extensive production
plant for Micronor I is being com-
missioned by Marconi’s microelectronics
division ar Witham, and by Ferranti at
their Manchester headquarters. Micro-
nor II is a new _range of ultra fast sili-
con integrated circuits designed for use
in computer and ‘other logic applica-
tions. Many different circuits are avail-
able including multiple gates, power
stages, J-K flip-flops, ctc. The full
range is already in quantity production
in Manchester. The wo companics
now manufacture more than 70 per cent
of the silicon integrated circuits made
in the United Kingdom and the riew
agreement  should further strengthen
their position in the UK. and also aid
them in overscas markets.  Marconi’s
microclectronics division will continue
to develop and manufacture micro-
electronic components and units. Up
to now, their range has been rather
specialized, mainly producing units [or
their Myriad and (E.EEL.M)) System 4
computers.

G.E.C. Win $3.5M Coatract.—G.E.C.
(Telecommunications) Lid., of Coven-
try, have received a contract worth over
£1IM for a complete semiconductor
microwave telecommunication  system
for the northern zone of Chile. It will
link Santiago—the capital—and Arica,
a distance of 1,120 miles, and will pro-
vide up to 960 two-way tclephone cir-
cuits. Twenty-seven repeaters are used
in the system and spur links are to be
provided to 21 towns en route. This
order is the ninth that G.E.C. bhave
received for its new range of semicon-
ductor microwave radio  cquipment,
which was introduced only a few months
ago. The first of these nine orders is

scheduled to be complered this year and
the Chile order in 1968.

Satellite-tracking Aerial Contract.—
“The British Aireraft Corporation have
received a contract from the SHAPE
Technical Centre for a 30-ft diameter
satellitc-tracking aerial, with a Casse-
grain sub-reflector.  The parabolic dish
is 0 be constructed out of stretch-
formed light-alloy sheer.  This method
of construction has resulted from the
company’s experience in the aircrafr
field. Profile accuracy using this method
of construction is maintained to within
0.lin. The acrial is 10 be delivered in
May of this ycar to the Technical
Centre in The Hague.

Rediffusion arc to provide a wired
television and sound network 1o all
Corporation owned homes of the
Webwyn Garden City and Hatfield
Development Corporation,  The net-
work will be installed and mainrained
as a Rediffusion Community Service
and, to quote the company, “ Mainicn-
ance will, of course, be by locally based
(cchmuans up to the full standard of a
pubhic service.” Four television and
four sound programmes will be supplied
initially with room for more at a later
date. Rediffusion are to install the
system at their own cost and the Cor-
poration will pay an annual premium
for this service.

£100,000 Bulgarian Order.—Standard
Telephones and Cables Ltd. have re-
ceived a contract worth more than
£100,000 from the People’s Republic of
Bulgaria for ground and air navigational
and communications ¢quipment. S.T.C.,
who are the prime contractors for this
contract, will supply v.hf. omni-direc-
tional ranging beacons (V.O.R.), v.h.f.
direction finders and v.hf. transmitters
and receivers.

Amalgamated Wircless (Australasia)
Lul, of Syvdney, have appointed Living-
ston Laboratories Lid.. of Greycaines
Estate, Bushey Mill Lane, North Wat-
ford, Herts, as sole U.K. representatives
for their range of telecommunication
test cquipment.

Radiotelevisione Italiana, the lalian
broadcasting organization, have placed
an order for 150 image orthicon camera
tubes with the English Electric Valve
Company, of Chelmstord. This follows

an carlier order for 250 E.E.V. image
orthicon tubes.
Microcircuits.—Electrosil  Lid, of

Pallion, Sunderland, arc to start manu-
facturing imegrated circuits later this
year. They are also to marker auto-
matic integrated circuit testers.
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RC ACTIVE FILTERS

active filters, i.e. filters using combinations of

R, C and active clements, is undcrstandable in
view of the scorn now placed upon the inductor. This
has arisen partly because the inductors required for low-
frequency selective filters are undesirably large. In
addition, the constraints placed upon components in the
field of microelectronics have left us with no alternative
but to scarch for methods of simulating cither the
inductor or tuned circuits. (Inductors have been used in
thin-film circuits, but there is a serious limitation in that
the Q of inductors decreases as the squarc of the scaling
factor.) Although it would be premature to forecast
the fate of the inductor, it would scem that the decline
has set in and for low frequencics, at least, RC filters can
be made which are as good as LC circuits.

The recent LE.E. colloquium on this subject was
mainly concerned with low frequencies, but some of the
techniques discussed can be extended to higher frequen-
cies, The subtitle is perhaps a little unfair because whilst
RC active filters are ousting the inductor at low fre-
quencies, it would appear that for high-frequency work
passive acoustic or mechanical resonators hold more
promisc than active filters.

THE interest created in the last decade or so in RC

Sensitivity and Q

1t was pointed out by R. C. Foss (Plessey) that some con-
figurations of active filter were no more complex than
some prescent-day integrated circuits which are available
quite cheaply in the U.S.A. There were problems, of
course, and in a common type of active filter (using high
gain amplifiers) the sensitivity (of Q, mainly) to com-
pontent variations and tolerances was a major headache,
particularly for intcgrated circuits. Howecver, the
situation was somewhat cased by the fact that resistor
ratios can be maintained fairly accurately—to better than
19%-—and gain was a commodity relatively casy to come
by. Gain is important, of course, because the Q of an
RC active filter is proportional to the square root of gain.
For example, for a Q of 100 with a stability of 5%,
the required gain is over 100dB. A relation connecting
these quantities has been derived by McVey! and is
Quar =/ A8 where Q,,,, represents the maximum Q
(quality factor) resulting from an amplifier gain of 4, and
8 is the maximum permissible departure of @ from its
required value (AQn,./Q). (For some applications
Dr. Foss felt thart this relation was more appropriate than
that giving the limiting value of Q,,,. = 4 4/ A since a
circuit operating with this would be unduly scnsitive to
variation in the unstabilized loop gain.)

Broadly speaking two general approaches to the synthe-
sis of RC active filters to give desired transfer funcrions
have been recognized since the early 1950°s. One uses R
and C elements, with amplifiers (of very high gain) as the
active elements, and the other uses negatve impedance
converters (n.i.cs) as the active clements to provide
simulaced inductance. A third, less common, approach
is referred to later.

R. J. A. Paul (University Colicge of North Wales) out-
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lined a new synthesis technique using amplifiers with
voltage gains of 2 {(and also —1 in some cases) and onc-
port or two-terminal RC networks. This is described
in detail in a recent paper®. The method also permits the
realization of transfer functions with adjustable coeffi-
cients.

A. G. J. Holt and J. I. Sewell (University of New-
castle-upon-Tyne) described a method employing mul-
tiple-loop feedback and a single operational amplifier,
based upon what is known as node introduction ina 2 X2
admitrance matrix—a procedure which involves a sub-
stantial amount of matrix algebra. Two approaches
for obtaining circuits to represent both voltage and
current-inversion n.i.cs using high-gain amplifiers were
outlined by A. G. J. Holt and J. Carey. Dr. Holt pointed
out that while designs for active filters using high-gain
operational amplifiers were made stable with a well-
defined gain by feedback, n.i.cs not using such high-gain
amplifiers tend to be somewhat dependent on transistor
characteristics.

R.R.E. approach

The Royal Radar Establishment was represented in
force—four out of the ten papers read were from Malvern
—by P. J. Baxandall, FF. E. J. Girling, E. F. Good and
R. L. Ford. Mr. Baxandall discussed generally various
active filters developed at RR.E. including symmetrical
twin-T fecdback types (the normal twin-T network is
not exactly symmetrical but is made so by addition of two
serics RC chains), integrator-plus-lag and two-integrator
types. He stressed the advantages in avoiding mathe-
matical complexity as much as possible and maintained
that comparatively simple, and perhaps more familiar,

1l
- ,WJ__., A r—Az

e

Fig. 1. Atwe-integrator type of active RC filter, requiring only two
reactances.
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techniques could be used to obtain the same results
as with some of the more sophisticated methods.

A scries LCR circuit may be simulated by providing
three voltages with the same phase relationship as the
voltages across the L, C and R elements. Girling showed
how two integrators plus feedback could be arranged to
give these voltages with respect to a common carth.
The ratio V /17, was equal to R/pL, in operator notation,
hence ¥y, could be obtained from ¥, by integration.
Similarly V could be obtained from V), by integration.
V', was clearly required and was derived by feedback
from V, = V,, — (Vg+V). This system could be
interpreted as shown in Fig. 1{a), but since it was not easy
10 adjust two integrators separately the arrangement of
Fig. 1(b) was adopted. (To achieve the correct signs
four amplifiers would be required.) Such a system might
appear as Fig. 1(c), requiring oply two rcactances. A
simple modification was deseribed by which corrections
could be made for the integrating amplificr gains. With
this approach any second-order transfer furction could
be provided, and such units could be used to produce
factors of higher-order functions. Mr. Girling stated
that high Q values and good stability could be so obtained
and also both frequency and @ could be independently
varied.

Good described a general second-order active filter
based on a single amplifier and the balanced twin-T
network plus an additional RC branch. The circuit
makes an cconomical building block for higher-order
filters and can provide low-pass, tuncd circuit, high-pass
or notch response. Even though this type of active filter

L.P. FILTER

T
B
(a) XL
¢ T' !
(b)
()

Fig. 2. The basis of the n-path, digital or sampled data type of
sactive filter.
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is more sensitive to component variations it is well suited

to some applications.

A form of active filter was outlined by Ford in which
integrators replaced the reactive elements used in passive
LC ladder networks. One advantage of this tcchnique
is the ease with which bandwidth and centre frequency
can be made continuously variable by a voltage-controlled
switching technique.

N-path filters

The third type of active filter referred to earlier is the
n-path filter, which is also known as a digital filter or
sampled-data filier. The essential difference between
this type and preceding types is that operation is depen-
dent on non-linear active elements rather than the usual
lincar elements.  The n-path filter falls in the general
category of time-varying circuits. Basic work in this field
was done in the 19:10’s and interest was stimulated again
in 19607 mainly becausc this method allows sensitivity
and high-O problems to be overcome.

A. R. Owens (University College of North Walcs) and
R. K. P. Galpin (A.E.1), gave scparate papers describing
such filters. Basically, a low-pass filter function is
arranged using passive clements only. N identical low-
pass filters are arranged in parallel, each operating
between input and outpui modulators.

The general case is shown in Fig. 2(a), where the
modulators (multipliers) A, B, . . . are supplied with
suitably phascd sine-waves of frequency 7. (A particular
casc was referred 1o in which only two paths are required,
the functions supplicd to A and B being in phase quadra-
ture.) The property of interest is that a band-pass
transfer function is obtained which is a translated version
of the low-pass characteristic and centred about the fre-
quency f (Fig. 3).

A particular system of interest was described in which
the modularing functions were achieved by the use of
a synchronous switch, operating at the frequency f, as
shown in Fig. 2(b). Fig. 2(c) shows partly how this
may be accomplished. Tuning of such a filter was by
simply varying the frequency f. By the use of such
techniques Qs in the order of thousands can be obtained
and centre frequencies of hundreds of kefs are quite
feasible.
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European Station Chart

UNFOLDED copies of the chart showing the operating
frequencies of Europe’s long-wave and medium-wave broad-
casting stations which was included in last month’s issue, are
obtainable from our Publishing Dept. price 2s including
postage and packing.
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Low-impedance Tape Pre-amplifier

HE output from a tape head is more often than not
treated as a voltage output to be fed into a sub-
stantally high impedance. If the output voltage is

monitored when replaying from a standard reference tape,
ar a speed of 3} in/sec with a constant current recording,
we arrive at the shape of Fig. 1. This is a curve familiar
1o most engineers. Normally the pre-amplifier would be
of high impedance, the compensation taking the form of
a low-frequency boost ‘“ mirroring >’ the curve of Fig. 1.
The use of a high impedance presents a difficulty in
maintaining good signal-to-noise ratio and is also con-
ducive to hum pick-up. As transistors are basically
low-immpedance, current-operated devices, they appear at
first sight an incompatible match to replay head char-
acteristics, as normally presented, i.c., as an open-
circuit e.m.f. ’

Advantage may, however, be taken of the change in
reactance with frequency characteristic below 1 kefs. If
the magnetic flux in the toroid is constant and a low
cnough resistance R is placed in series with L (Fig. 2a)
the current through R will remain relatively constant,
This in jtsclf is not quite so, as the d.c. resistance (r) of
the coil L (Fig. 2b) determines that the low-frequency
current response is down by 3dB when R -+ r = X,

+5 } ] | I ( [

o T TN =]

i Sadh el

LUl N
da_ls l/‘( 1] T i L |

e R |

.22(: 1 —! i Lill f_f : | I

S0c/s Tkers 10ke/s Skefs

FREQUENCY

Fig. I. Playback characteristic from 140 us ref. tape at 3% in/sec.

Replacing R by a transistor jin the common-base
configurarion is the basis of the circuit, shown in Fig. 3.
(The input impedance is equal w 30/, + r,,’, where
I, is in mA, for a post alloy-diffused device).

Input stage

In the circuit shown in Fig. 3, post alloy-diffused tran-
sistors (NKT 677) were used for the following reasons:—
(a) high (requency cut-off
(b) low noise
(c) low leakage (rypically 1pA)
(e) Tow ryy”

An [, of 3mA had been chosen for low-noisc operation.
Under this condition, the input resistance is about 100 Q.
In order to reduce the impcedance further, it would bave
becn necessary to increase I, thus dewracting from the
low-noise operating point.
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By R. HIRST

Robert Hirst, who recently joined Dictaphone Lid. where
he is working with the research and development team
on closed-circuit systems, was previously a senior engin-
eer with Newmarket Transistors Ltd. He is 31.

This low [, is also advantageous in allowing a large
collector load (22 k() to be used, so that the voltage gain
of Trl is substantial :—

R, 22 > 10°
R;, 10®

Should this be fed into a conventional grounded-
emitter stage with an input impedance of 1 k() then R,
would be modificd to 950 2 and the voliage zain modified
0 950/100 = 9.5 times.

= 220 approximately.

Second stage

In order to make usc of the voltage gain of Trl, a
grounded-emitter stage was used with an un-bypassed R,.

Re
22k

Fig. 3. Ciicuii of the tupe pre-ampiifier.
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A reasonably high-beta transistor (about 100) was used
50 that the load presented to Trl is around 220 kil
(B . R, the shunt cffect of R3 in series with C2, across R5,
being ncgligible. This value of input resistance was
sufficiently high to prevent any appreciable loading of
Trl collector load.

The voltage gain of Tr2 would normally have been
about 100, bui this is modified by the unbypassed emirtter
resistor to approximately—:

R, 82 % 10
R, 22100

In order to check the frequency response of the pre-
amplifier (less C3) a 1 H tope head in series with the input
was fed from a 10 Q soucz, the generator voliage being
constant at 10 mV. (The response is shown in Fig. 4.)

As the C.C.L.R, play-back curve at 3j in/sec indicates
an RC iime constam of 140us (Vig. 4) a further C was
connccted across R5 (C3, dotted in Fig. 3), so that the
amplifier turncver point was approximately 1.5 ke/s, this
being the point where the actual frequeney response was
3 dB below the required response (sce Fig. ). The
value of C3 was then calculated so that the amplifier gain
was increased by 3dB at 15kcfs, this being when

= 3.7.

Xg; — R,. Since f, = L5ke/s and X¢; = R, — 2.2 kO,
theri—
10¢
3 - = 0.047
C(uF) 20/, %, 0.0

This produced the final curve of Fig. 5 curve B. (The
peculiar small rise in frequency at 8 ke/s and then the
resuliant gradual fall as the frequency increased was duc
w0 the loading of Trl collector load, as the reactance of C3
in parallel with R5 modified the input impedance of Tr2.
At 15 kefs, X = 212 €, and

Rk 1 R2TTT

~15
50¢/s Ikefs
FREQUENCY

101 kc/s

Fig. 4. Curve A shaws response of pre-amplifier without C3. B shows
the required output with time-constant of 140 ps.
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Fig. 5. Response of pre-omipiifier including Cs fran: {0 LY source in
saries with [H tape head.
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Fig. 6. Response of pre-amplifier to 33 infsec 140 us ref. tape.
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Fig. 7. Response of pre-amplifier when measured from a constont
voltage source.

Without this loading of Tr1 collector, the treble response
curve would have continued rising (Fig. 3, curve A).
However, the decrease of R;, at high frequencies helps to
reduce high-frequency recording bias pick-up when the
pre-amplifier was used in a threc-head system and also
when used as a low-impedance microphone pre-amplifier
on record.

D.C. conditions

The d.c. conditions are relatively standard but careful
thought had to be given to the design, so that the following
conditions were met,

(@) Ve of Trl approximately 1V, for low noise
considerations.

(b) I of Trl to be small for low noise; also to accom-
modate a large collector load to implement high
voltage gain.

(c) Collector load and emitter resistor of Tr2 to be a
favourable rario for gain considerations.

(d) R, of Tr2 to bc large enough to:—

(1) effect high input impedance,
(1i) provide a direct voltage for feedback purposes.
(i) be complementary with C to provide adequate
wreble lift.

(¢) R3 1o be large cnough to obviate loading of R5

" " and yer sufficient to compensate for temperature
variation.

As a result of this the pre-amplifier will accept transistors
with a beta between 80 and 180 without any modifications.
As this range was thought to be substantial no further
measurements were made to accomumodate lower betas,
although a 220 k{} potentiometer in place of R3 and
setting Tr2 collecior to 4.3V would ensure that 2lmost
any transisior may be used in Trl position, even down
to a beta of 15.

The curves shown in Figs. 5 and 6 did not mcasurably
alter in the temperature range 15°C—43°C. Fig. 7 shows
the response of the pre-amplifier when fed from a
constant voltage source (¢.g. low-impedance microphone)
this could quite well be compatible with the treble-lift
response required in the record position of a tape recorder
operating at 3} in/scc, thus possibly obviating a necessity
for compensation swirching when used as a replay or
record pre-amplifier.
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ALL SYSTEMS 6

When it comes to the count-down you'll be glad you specified
McMurdo plugs, sockets and connectors. Reliable performance,
high quality construction and budget-conscious prices are the
features that lift McMurdo components into a sphere of their own.
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ideas into today's companents.

Probe inlo the McMurdo range by sending now for our data
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INDEX see Lj 400 for connectors and Lj 470 for Valve Holders.
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The outstanding rnew Mazda RiIMBAND 12° tube has been designed to reduce the cost,
size and weighi of personal transportable television . .. and provide a bigger picture!
RIMBAND is an entirely new method of construction. For the first time the metal band is
taken back fron. the screen. This enables the whole screen area of 74 sa. ins. to be pro-
jected from the cabinet and utilised for the picture.

No insulated covering of the rim is required. No imptosion guard is needed. The result—
= 1eally compact, lightweight and low-cost set.

The tube weighs 6 Ibs. with a depth of 9” and a scanning angle of 110 degrees. It operates
at an EHT voltage of 1075 to 135 kV. Light transmission of 50% and the high levels of
biightness obtainable on this tube, permit viewing in brightly lit surroundings.

Type No. CME 1201.
WW—117 FOR FURTHER DETAILS.
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Statistics in Electronics and Communications

3—Random Events and Variability

By D. A. BELL,* ™.A., B.Sc., Ph.D., M.IL.LE.E., F.Inst.P.

Question: “What is the similarity beteween the number qf
Prussian soldiers kicked to death by horses in
the years from 1875 to 1894 and the shot noise
in a thermionic valve?”’

Answer:

“Both phenomena can be described by Poisson
distributions.”

HE Poisson distribution is often described as the

distribution applicable to * rarc cvents,” but the

two cxamples given above indicate dramatieally
that the word * rare ” is meaningless unless a time scalc is
attached. An event is rare in the Poisson sense if two con-
ditions are satisficd. Firstly, it must be possible to choose
clememary intervals of time such thar the probability
of more than onc event occurring in such an interval is
ncgligibly small. This is what is meant by * rare events,”
but the appropriate clementary interval of time might be
a day for the Prussian soldiers and 10'** sccond for the
thermionic valve. Sccondly, the (small) probability of an
event must be the same for all equal intervals of time.
These conditions can be expressed by saying that the
events occur individually and randomly: individually
because we have ruled out the possibility of more than
one occurring simultaneously; and randomly because
the probability of an event is the same for all intervals of
time.

Deriving the Poisson formula

The formula for the Poisson distribution can be de-
rived as follows: there are two ways in which exactly
7 ¢vents can have happened .in total time ¢-|-dr: either »
had already happened at time ¢ and none has happened
in dt, or #—1 had happened up to 7 and onc in dr. If the
probability of an eveat is « per unit time (and therefore

Fig. 1. Full lines, Poisson distributions for m = 0-f and m — I;
dotted line for m == 10.

WireLESS WORLD, MARCH 1966

the probability of no cvent is 1—a) and P(ut) stands

for the probability of exactly » events in time z, then
Pluyr4-d) =(1—a)dr. Pty +adt . P(a—1,1) . . .. . [€))]

This can be treated as a differential equation in time:

o g
21€t1:,(’1)t)71_,1m1[ {)(’l:l.dt) P(”:L)

T d—0 dr
=—aP(n)+-aPn—-1,0) . . > 2 (2
The relationship (2) is satisfied if the probability of
exactly n cvents after lapse of time ¢ is given by
Pr,y=c-% (u)/n!
or more generally, the probability of exactly r events when
the average number would be m is given by
PHy=e~"mrl. . . & . sl iR (3)
Note that time is not necessarily the variable involved,
and the Poisson distribution is also important in inspection
by sampling. Suppose the average defect rate in a certain
component is 8 per 1,000, then what are the chances of
finding 0, 1 or 2 defective specimens in a box containing
a gross? The average risk per component is 8/1,000, so
the average or ““ expecred ” number of defective com-
ponents per box of 144 is 144 x 8/1,000=1-152; and this
is the valuc to be given to # in formula (3). Putting r=0,
1 and 2 in turn, and remembering that r°=1 and 0!=1,
the values of the probabilities are found to be: PQ)=
0-316; P(1)=0364; P(2)=0-210. Since these three
probabilities add up to 0-890, subtraction from unity
shows that the probability of finding more than two defec-
144

_tive components in a gross; i.c. Z P(),is 0-11. Tables are

fr

availablet of the terms in the Poisson distribution (3)

for various values of m and r and of the “summed
(o2}

Poisson distribution,” Z P(r), for various values of m
e

and x. Fig. 1 shows the Poisson distributions for m=01,
1 and 10. The Poisson distribution for #1==10 has been
re-drawn to a larger scale in Fig. 2, and a corresponding
Gaussian distribution superimposed on it. The two dis-
tributions are fairly similar, and in the limit as m becomes
lugge the Poisson becomes identical with a Gaussian
distribution. Remembering that the condition for Poisson
to be applicable is not that events should be infrequent
but rather that they should occur individually at random,
there is no reason why m should not be large: returning
to the example of thermionic emission, a current of 1-6mA
corresponds 10 an average of 107 clectrons per nano-
sceond, so  in this case is likely to be large for any prac~
ticable time interval.

In Fig. 2 we said that “ a corresponding Gaussian was
superimposed on the Poisson ”: how, then, do we pick

*University of Huil,

tIn both Iy and Burington and May as listed in the bibliography last
month.  More extcasive tbles are given by E. C. Molina in © Borsons
cxponential binomial limit,” Van Nostrand, 1942,
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¥ig. 2. Comparison of Poisson and Gaussian distributions. Dotted
steps: Poisson with m — 10; points: Gaussian with x — 10 and

a -y 10,

the parameters of the Gaussian to correspond with the
Poisson? The characteristics of a probability distribution
¢an be summed up by its position along the axis, its spread,
and its shape, the first two being definable by a single num-
ber each while the shape is more complex.

At this point it is desirable to recapitulate the meaning
snd purposc of a “ probability distribution.” Supposc
we measure accurately the resistances of a large number of
carbon composition resistors of nominally 1k resistance,
and for the sake of illustration let us make the rather
doubtful assumption that the values will be spread at
random round the nominal according to the “ normal
law of errors,” i.e. a Gaussian distribution. If we measure
on a bridge using a decade resistance box, the values will
not be spread continuously in the mathematical sense,
but will be grouped in * classes > of extent corresponding
to the smallest step on the decade box. But even if the
decade box goes down to steps of 0-1Q we may decide to
use steps of 10 as our classcs, both because differences
of less than 1% are of little significance in this class of
resistor and because one needs as many as possible in cach
class to get a smooth distribution (*to minimize the
fluctuations due to sampling * is the formal stateraent);
and in order to obtain a sufficient number in cach class
without making an excessive number of measurements in
total, one must restrict the number of classes.

Probabilities of classes

The values will occur in random sequence, but hope-
fully when we count them up by class at the end there
will be most in the classes 990 to 999 and 1,000 to 1,009,
with decreasing numbers in the outer classes and only
the odd one or two below 800 or above 1,199. (Note that
the classes run from . .10 to . .09 so that they are mutually
exclusive and there is no doubt about placing the. .10
value in its proper class if measurements are taken to a
higher accuracy. To make the distribution exactly
symmetrical about 1,000 one would have to have a central
group of 995.00 to 1,004.99 but this would not arise
noturally from a Wheatstone bridge with decade ad-
justments). If the number in each class is divided by the
total number, this gives the fraction in a particular class
or the probability of that class. A histogram displaying
the probabilities of the classes corresponding to successive
values of the variable therefore represents a probability
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distribution ; and if the variable is continuous it is possible
by reducing the range of a class—narrowing the columns
in the histogram—to approach in the limit a continuous
probability distribution curve.

The obvious means of identifying the position of the
distriburion along the variable axis (resistance)-is to take
the value of the class which occurs most frequently,
and this value is known as the mode. This is easy, since
no further data-processing is required after counting the
number in each class; but it is inefficient since it discards
all data falling outside the one class having the highest
frequency. In practice one may arrive at a situation like
that shown in Fig. 3(2). With modest numbers the class
frequencics do not fall exactly on a smooth curve, and
one would like to interpolate the curve shown dotted,
but the mode automatically sclects the one largest peak.
Even if the curve is smooth it may be skew (asymmetric)
as shown in Fig. 3(b), and the mode is then towards onc
side of the distribution.

The simplest mcasure of position using all the dara
is the mean, and for symmetrical curves the mean and
mode coincide. But for skew curves they signify different
things: the mode is the position of the peak but the
mean indicates the position of the centre of gravity.
A third measure of position is the median. This is the
value of the variable such that equal numbers of objects
have values greater and less than the median. The
median is particularly uscful when the members of the
population arc considered in ranking order: ¢.g. in a class
list the student in the middle has the median mark, but
this neced not be equal to the average mark,

Mean values

If we have a collection of objects having various values
of x, we find the mecan value of x for this collection by
multiplying each value of x by the number of objects
having that value, adding together all such products,
and dividing by the total number of objects. But in a
probability distribution function the individual numbers
have already been divided by the total number, so as to
give the fraction of the population having any specified
value of x. Therefore the mean value of x is x= ZxP(x)
for discontinuous distributions like thc binomial or
Poisson, or f,\‘P(x)dx for continuous distributions like

the Gaussian. If P(x) is likened to a set of weights or
forces distributed at various distances from the origin,
then the mean is also the first moment abour the origin of
the system.

Of the various possible measurcs of spread or disper-
sion, the variance (and its square root, the standard
deviation) is by far the most generally used. It follows
from the definition of the mean that the average distance
of all members of the population from the mean is zero;
but the mean-square distance is always a positive quan-
tity, which is called the wvariance and denoted by o,
and the r.m.s. value o is called the srandard deviation.
In the Gaussian or normal-law-of-errors distribution,
68.26% of the area under the curve lics between limits
-+ o about thc mean; so these limits are rather wider
than the so-called “ probable error” which refers to
points at -0:6745¢ such that half the area under the
curve is between these points.

A good deal of labour is involved in computing the
variance, and for a rapid estimate of dispersion one might
fook at the range of a sample, i.e. the difference between
the largest and the smallest value in the sample.  For
example, statistical quality contiol (usually called simply
“ Quality Control ) is a technique of using samples
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drawn from production which is cither too large in
quantity for 100%, inspection or such that testing involves
destruction (e.g. testing the speed of a photographic
cmulsion). One deduces the probable characteristics of
the bulk production irom measurements on small samples,
and it is obviousty desirable to have rhe answer quickly
so that faulty production can be stopped or corrected.
Is it possible to take a handful out of a bin of nominally
similar resistors, and usc the difference between the
highest and lowest resistances found in the handful as a
measure of the variability of the whole batch? Under
certain conditions it is, but this method involves a dilemma.
The gencral rule is that large numbers or large samples
are necessury to securc statistical reliability, yet the larger
the sample taken {rom a given population the greater the
range is likely to be. Considering a Gaussian distribution,
the most probable values arc near the mean, and these
are the oncs we shall usually get in a small sample;
but in a very large sample we may get the odd one differ-
ing from the mean by more than 3o, since this has a
probability of abour 1 in 500.

The successful method is therefore to take a small
sample (less than 20 individuals in cach), determine the
range R in this sample, and then improve the statistical
1cliability by taking a number of such samples, finding
the range in cach, and evaluating R, the mean of R over
all the samples. Details will be found in text books on
quality control, but one of the best presentations is to be
found in B.S.600: “ The Application of Statistical
Methods to Industrial Standardization and Quality
Control,” by E. S. Pearson, published by the British
Standards Institution. The standard deviation may be
derived from the mean range by the formula

kR

where k, is a multlpher d:pcndmg ou the number of units
ina ssmpleA For example, for » = 2, 5 and 10, the valucs
of k, are 0.8862, 0.4299 and 0. 32/19

Relurnmg to [hu more theoretical aspect, the variance
is the second moment about the mean. Moments about
the mean are always denoted by r, while moments abou[
another point, such as the origin, may be denoted by ;/
or by an entirely diffcrent symbol such as », so the first
and second moments may be tabulated as follows:
w =0 g

variance =o? (ii1)
ae + (p7) @v)
The last rclatlon is 1dermcal with the rule of parallel

' i=

E

Fig. 3(c). Mode
taken from @
histogram. (b) The

© mean and mode
(@) in a skew distri
bution.
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Fig. 4. Mean ond standard deviation of rate of transit of electrons

through a thermionic valve correspond to d.c. ond r.m.s. a.c. com-
ponents of current.

axes in mechanics; and the variance could be found
without cvaluating the distance of cach point from the
mean by transposmo (iv) 1o read
pe = g1y

Usually p’ is no[ then zaken relative to the true origin,
but relative to a convenient point which will simplify
calculation, ¢.g. the whole number nearest to the mean.
;" is then the distance of the mean from this arbitrary
reference point.

Specifying curve shape

The remaining consideration is the shape of the curve,
and this can be partly defined by specifying the skewness
and the Awrrosis. Skewness is obvious—the degree of
asymmetry between the two sides of the curve—and
kurtosis indicates whether the distribution function® is.
sharply peaked (like the resonance curve of a single tuned
circuit) or flat-topped (like the resonance curve of a
critically coupled pair); and both these characteristics can
be quantitatively specified in terms of the various moments
of the distribution. All the odd moments about the
mean would vanish for a symmetrical distribution, so
conversely the third moment should give a measurce of
skewness; and 10 normalize the measure relative to the
spread the coefficient of skewness is defined as y, =
tyfo? (There is also Pearson’s measure of skewness
(mecan-mode) '¢.) Similarly the kurtosis is 8, = p,/o%.
Since the Gaussian distribution is for many purposes a
standard, and has a kurtosis of e\actly 3, the behaviour
oi other distributions is sometimes described by the
¢ cxcess kurtosis ”’ which is vy, = p,fe!—3.

Two distributions which have equal values of mean,
standard deviation, skewness and kurtosis must be pretty
similar, but they nced not be identical. However,
spcciﬁcation of the mean and all the moments fia, sy, 245

...... up to the highest which has a sxgmﬁcam value
w111 exactly define the distribution. An imporrant
property of variances is that if the random variations in
the quantities x and y are uncorrelated, the variance of
their sum is the sum of the individual variances: if 2 =

x - gsthen e = o - o)t

Now let us apply somce of this 1o the noise component
of a simple thermionic current] consisting of » electrons
per sccond. The mean current is 7e where e is the
charge on cach electron. Hence if we draw the Poisson
distribution of the rate of electron flow as in Fig. 4, the
mean value 7 gives a measure of the mean current which
would be indicated, for example, by a moving coil meter.
The spread of the curve indicates that the instantaneous
current will be sometimes greater and sometimes less

£The current is treated a 1 the
of Space-charge smoothing, and eleclron transit-time & ISAOFCL.
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than the mesn ; and it indicates ow often a particular value
of current will be found but not whern.

We know from experience, and could deduce from
the random nature of the phenomenon. that the various
values occur in random sequence and so produce the
familiar spikcy noisc waveform shown in Fig. 5(a).
If the waveform is produced on a cathode-ray tube and
a narrow slit is placed in front of it, the amount of light
passing through the slit will be proportional to the
frequency with which the waveform dcparts so far from
the mean, and if the slit is moved across the trace this
frequency should vary in accordance with the P()
shown in Fig. 4. This can be verified by placing a photo-
cell behind the slit as shown in Fig. 5(b) and plotting the
photocell current against slit position. But in centering
the trace on the screen, i.e. placing the mean on the
zero mark of our scale, we have in clectrical terms sup-
pressed the d.c. component and the noise deflection
represents the a.c. component. The larter is to be
measured by its r.m.s. valuc, which is none other than
the standard deviation of the statistical distribution.

If two thermionic currents are added, the variances
will be added, or in electrical terms the mean square
noise currents will add. Since the constituent currents
are no longer distinguishable after they have been added,
any current could be divided into hypothetical eompon-
ents; and it follows that the mean-square noise current
is linearly proportional to the mean current or d.c.
component.

Rule-of-thumb for variance

The Poisson distribution has the singular property
that its wariance is always equal to its mean. This is the
origin of a rule-of~thumb that in a statistical phenomenon
involving a large number, the variation in the number
is likely to be of the order of the square-root of thc
avcrage number—a rule which is exact if the Poisson
distribution applies. If 7 is the mean rate of arrival of
clectrons, the mean current is 7e where ¢ is the charge of
an electron. Let An be a fluctuation in n so that e Anis a
fluctuation in currecat. Then the mean-square noise
current is 7¥ = ¢*(An)®. But(An)* is the variance of »

SLIT
»

PHOTODETECTOR

~a————TRAVERSE OF UNIT———

™~

(®)

Fig. 5(a). Noise waveform, with slit for detecting the occurrence
of a particular level in the distribution. (b) Arrangement of cathode-
ray tube, slit and photodetector. Light passing through the slit
falls on a photomuitiplier, and the whole measuring unit can be
traversed across the tube face as indicated by the double-ended
arrow.
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Fig. 6. Logorithm of percentage survivors of thermionic valves

plotted against time. Point X can be regarded as the end of useful
valve life. The broken-line curve represents a uniform random
failure rate.

and from the property of the Poisson distribution must
be equal 10 7.

STt = Tet = e
The additional mathematical manipulation needed to
obtain the answer in the form of a spectrum can be
found in text-books on noise and the result is

I*df = Ziedf
where I%df is the mean-square noise current as measured
in a narrow bandwidth df.

If Poisson had been alive today he would no doubt
have worked on the statistics of fatal accidents on the
roads rather than those of equine accidents to cavalry-
men. The other modern application is to * reliability 7;
and in terms of reliability of passenger transport vehicles
and their associated traffic control systems, reliability of
electronic systems will have some relationship to accident
probabilitics if human error can be substantially elimin-
ated. There is a long range of time—some thousands of
hours for thermionic valves and tens of thousands of
hours or more for solid-state devices—over which clec-
tronic apparatus docs not seem to wear outs it just
has a small risk of * death by misadventure ” which is the
same throughout this long range of time. But a small but
uniform probability of an event in any time interval dz is
the basis of the Poisson distribution, so these random
failures follow a Poisson distribution. If the failure risk
is constant, the number of failures is proportional to the
number of items exposed to the risk. Hence the rate of
occurrence of failures at any time in a large group is
proportional to the number surviving up to that point,
and the decay in numbers is thercfore exponential:

N et
The mean life of a single item is 1/« and in a system con-
taining N items the mcan time before one of them fails is
1/Na.

Mean time between failures

In a $ystem which is repaired when a failure occurs,
so that N is comstant, the mean time to the next failure
will be the same, so 1/Nu is also the mecan time between
failures (m.t.b.f.). Unfortunately the mean in m.r.b.f.
indicates the mean over an ensemble, either of many svs-
tems or of the same system on many occasions. Therefore,
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when dealing with any single system, e.g., the instrument-
landing equipment on a particular aeroplanc, one wiil
probably want the m.t.b.f. to be much greater than the
operating life: this is because a single sample time before
faiture may be either greater or less than the m.t.b.f.

The constant failure risk of the Poisson law never
opplics cxactly and departures from it indicate some
systematic fault which should be capable of climination.
For example, instead of the dotted straight line in Fig. 6
which represents a uniform random failure rate, thermi-
onic valves often show a sharp initial fall, a long constant
slope, and then an increasing slope at the end. The eatly
failures of valves are usually the result of latent mechani-
cal defects such as cracks due to strain glass envelopes or
imperfect welds; and the increasing failure rate after a
long time represents wearing out, e.g. cathode exhaustion
by evaporation or barium or by poisoning. It is logieal
to regard the point X as the end of uscful life, and in the
Poisson regime preceding this point there is no advantage
in replacing a valve: a new valve will be just as likely
to fail as the old one, or in fact more likely unless it has
been aged through the early-failure period before being
put into use. Any attempt al preveutive maintenance
must therefore depend on detecting some symptom
of wear-out, such as decline in maximum cmission of a
thermionic valve or increase in leakage current I, of a
transistor. Components in general and solid-state devices

usually do not show such a clear-cut threc-part charac-
teristic, but the plot of logarithm of percentage survivors
against time will show a slight curvature indicating 2
failure rate which cither increases or decreases with time.
An analyrical expression which is often applicable is the
Weibull formula, which may be put in the form

N=N, exp.(—at)*
where the exponent w is greater or less than unity for
failures rates increasing or decreasing with time.

However, in most clectronic systems (such as com-
puters) the [ailures will be repaired; and therefore the
m.r.b.f. is more important than the survival rate. There
is some evidence that in computer installations there may
be a clustering of faults which will show up as a different
kind of departure from the Poisson distribution. Two
possible causes of this clustering are: (a) that an inter-
mittent fault may not be cleared by the first remedial
action, and so will reappear and be reported as another
fault repeatedly until the correct remedy has been found;
or (b) that the maintenance activity has disturbed other
components and so provoked additional faults.

So it was perhaps a Jucky coincidence that life tests on
thermionic valves provided a very good illustration of a
Poisson distribution of failures; the more reliable com-
ponents used now have failure characteristics which are
both more complex and more difficult to determine
because the times involved are so long.

H. F. PREDICTIONS — MARCH

MEDIAN STANDARD MUF
————— OPTIMUM TRAFFIC FREQUENCY

——:—— LOWESTUSABLE HF

LT

The prediction curves show the
median standard MUF, optimum traffic
frequency and the lowest usable fre-

quency (LUF) for reception in this
country. The MUY is, by definition,
the frequency at which communication
should be possible for 30 of the time.
Satisfactory communication will, of

course, be possible slightly above the
MUTF, but only for smaller percentages

of ime. The optimum traffic frequency

is usually taken as 85%. of the MUF.

Unlike the standard MUF, the LUF

is closcly dependent upon such factors
as transmitter power, aerials, local noisc

level and the type of modulation. The

LUF curves shown are those drawn by
Cable and Wircless Ltd. for commercial

telegraphy and assume the usc of trans-
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mirters of several kilowatts and acrials
of the rhombic type.
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LETTERS TO THE EDITOR

The Editor does not necessarily endorse opinions expressed by his correspondents

** British Made

YOUR Editorial (October, 1965) and the subsequent
rash of letters would have us believe that there are
no hi-fi relevision sets on the market; this may be the
case with sets of British manufacture. Your edition for
December proves the absence of advanced design car
radios; not a single sct being capable of receiving v.h.f.
How many audio appliances are there available from
British sources equipped with reverberation, T wonder.

All these refinements are available through various
foreign agencics, at reasonable prices. For instance,
my 19 in television set (a medium-priced Japanesc model)
is equipped with a 10in bass speaker and a 3 in tweeter
crossover network with tone controls.

When will the British manufacturer wake up to the
fact that we are being left behind and that what might
have sutted “Gran” just will not gell with the modern

minded?
Singapore. E. H. DAVIES

Integrated Circuits Discussion

I FEAR that in publishing in the January issue such an
interesting, but rather restricted and misleading discus-
sion on integrated circuits, you may well stir up a hornet’s
nest. Perhaps this was vour intention!

Integrated electronics as a new art is not merely the
use of standard, mass-produced, *“ not quite right for our
application,” circuits put together to make systems.

It is an activity in which, at one cxtreme, a single
technology can be used 10 produce similar components
in connected groups, and at the other, where a variety of
technologies and materials are unified to make multiple
functions.

The unification has barely begun. To many working
in the field, the “writing on the wail ” is plain; one may
list the basic requirements of electronic circuitry and
realize that resistive paths, conducting paths, dielectrics,
magnetics, cryogenics, and semi-conducting juncrions
are ultimately more likely to achieve a successful “ housing
development” on passive subsirates rather than semi-
conductors.

Further, a simple truth languishes little-heeded in Mr.
Lawton’s statement : —In present day practice, 90 % of
all circuitry used in the electronics industry is analogue.”

For this 90 %, evaporated and screen-printed metal and
insulating “integrated circuit” films on glass or ceramic
have already assumed great importance. The 1965 sales
value of film circuits in the U.S.A. was double that of Mr.
Padwick’s little peltets! (sic).

Mr. Flack and the entertainment and professional parts
of the industry will soon be able to buy a “brick” of
ten stable, reliable integrated film resistors/capacitors for
a fraction more than they now pay for one component.

Certainly semiconductor integrated circuits will achieve
a miniscule inroad into the analogue tield; perhaps more
where miniaturization is important. But how does the
digital field look today? During a very recent visit 1o
the U.S.A., I was told that the largest compurer manu-
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facturer in the world was ordering more than 100 million
fibn civeuits in 1966/7, and that other large manufac-
turers in the field are following suit (I saw first hand
evidence of the latter).

For an expensive base material like silicon the process
currently used by most manufacturers scems very waste-
ful. Nearly 50% of the ingot (it costs about 8s per gram)
is lost in slicing, lapping and etching operations. Of the
parts actually used to make circuits, only the top 20
microns of a 100 micron thick chip are required; the rest
is both thermal and clectrical embarrassment. To cap
this, average overall vields run at about 15 %; though
many will feel this figure optimistic -except for simple
circuits produced in large quaniity. The idea is good but
“state of the art” execution is poor.

Only the most primitive natives still fashion canoes by
chiselling out logs!

Engincers accept the logic that it can be more economic
to put several components made by a unified technology
into one¢ package. Yet if an “active” component rech-
nique is bent to produce inferior and/or expensive * pas-
sive ” components—as often appears to be the case—the
logic no longer applics.

For a variety of reasons the passive components used
either in the silicon, or over the passivating oxide, have
tolerance and stability problems. Somec of these arise
from sheer small size and can be readily climinated only
by increasing arca, and hence price.

Resistors and capacitors in available monolithic semi-
conductor integrated circuits tend to exhibit poor elec-
trical isolation, poor lincarity, comparative lack of
stability, lack of space for power dissipation, lack of close
tolerance ability and high temperature cocfficients and be
high priced.

On the reliability issue it appears that the accepted
improvement for digital semiconductor integrated circuits
does not necessarily apply to the analogue ones. Analoguc
circuits are far more sensitive to parametric drift.

It should not be inferred from this letter that I am
of the opinion that semiconductor integrated circuits as
we now know them are poor devices. Far from it; the
message is simply that there is a strong probability that
they will be priced out of large areas of the marker by
improved integration techniques among their humbler
brethren—the passive components.

The techniques most likely to succeed in the long run
are those most suitable for component and circuit defin-
ition by computer control. In this respect one may fore-
cast that this yecar, Company A will be able to feed
punched tape into its Telex machine and dircetly control
a slave pattern generator in Company B, hundreds of
miles away. This will make a film integrated circuit within
a few seconds—with resistors and capacitors accurate 1o
+0.5 % or better.

I hazard a guess that by 1970 in the 90 % application,
we shall mainly have each passive and active component
technology producing integrated groups of its own par-
ticular kind; and optimized for lowest price and best
performance.

Finally, und with the greatest respect, W.W. will be
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guilty of neglect if it imagines it has generated, from so
learned a panel, an adequate discussion on integrated
circuits—mercly by dramartizing* the cffect of silicon
planar technology on 10 to 15 % of electronics. May I
suggest that carly in 1966 you reassemble your pancl.
Perhaps it could then be stiffencd with expertst from
the passive component ficlds and move on to discuss the
more important aspects of integrated electronics, i.e. the
90 % and the longer-term implications.
D. BOSWELL
(Manager, Film Circuit Unit).
Standard Telephones & Cables Ltd.,
Paxgmon

* It was not our mmnnon to ** dramatize.”—ED.
4 Lest ous choicc of * experts " should again be criticized we suggest
the di: i in the columns.—ED.

* Magnetic Frequency Divider

I READ with interest Mr. F. Butler's article “ Magnetic
Frequency Divider” in the January issue, and note that
he ascribes this device to Rakov and Shumkov, who
published a paper in 1965. In fact, to my own know-
ledge, the divider described was studled at length in
this country some twelve years ago by B. W. Glover,
with whom I had many discussions regarding this and
other forms of magnetic divider used for the production
of both even and odd order sub-harmonics.

The circuit shown in Fig. 1 of Mr. Butlcr’s article is
exactly that which we classified as the “transductor”
type of divider since almost any transductor could be
used as a divider by connecting in the manner shown.
Two identical transformers with primaries in serics
aiding and sccondaries in series opposition were often
used to avoid the overwinding of two separate coils with
one output winding which was regarded as the preferred
method of construction for transductors.

Prior to Glover’s work other forms of magnetic
divider for the production of even-order sub-harmonics
bad been developed, first by MacCreary® and later by
myself. All of these devices had the same basic require-
ments of diode input and capacitor output. MacCreary’s
original device used a lattice window type of magnetic
core wound as shown in Fig. 1

Two other forms of construction which were success~
fully developed by mysclf are shown in Fig. 2.

Fig. 2 (a) shows a magnetic toroid with a hollowed-
out channel in the centre, this channel containing a
winding orthogonally disposed with reference to the
second winding which was applied to the toroid in the
normal way. Fig. 2 (b) shows a tape wound toroid in
which the magnetic tape itself was used as onc of the
divider windings.

For those who may wish to experiment with any of
these devices I would add that MacCreary Cross Valves
can be most readily made by using double yoke lamina-
tions such as the Inter Service Pattern No. 324. If
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these laminations are inserted in the directions Nosth,
East, South, West cyclically the lattice window pattern
will appear.

Experience with these devices has shown that, as Mr.
Butler comments, the theory is very abstruse. As far
as I can recollect no really satisfactory design mathe-
matics werc evolved and design was based on data
obtained cmpirically. I have not yet had the oppor-
tunity of reading the Russian paper and it may be that
the theory of operation is now fully understood.

F. R. Davey" developed a divide-by-three system for
the generation of 16% cycles ringing tone for G.P.O.
tclephone systems as long ago as 1943 using saturated
magnetic cores. Transductor types of divider can also
be used for production of odd sub-harmonics, particu-
larly the third sub-harmonic, but ar¢ much more critical
than the simple divide-by-two circuits. For the pro-
duction of odd sub-harmonics the diode inpur circuit
is not used.

The principal objection to the application of any of
the forms of divider mentioned is that the drive power
required is considerable, a point which Mr. Butler has
emphasized.

J. W. McPHERSON
(Technical Manager)
Garnders Transformers Lid.
Somcrford, Hants.

‘. Glover, G.E.C. un-

Transductor quucncy Dividess.” 8.
pub‘xshcd report No. SL104.
The Magnetic Cross Vitos and its, application to Subfrequency
so\lu.g Generation,” H. I, MacCrears, Proc. Nar.. Electronizs Conf.,
4

Mains Frequency Convertor for Rinazinz Supplies,” F. R.
43,

A
Davey. Post Office Electrical Engincers Journal, Val. 36, 19

The author replies: —

Mr. McPherson’s letter is onc of a number which
have been received, all making the point that magnetic
frequency dividers of one sort or another have becn in
use for many years. The correspondence shows that
I was less than fair to the pioneer workers in this field
and I welcome an opportunity to set the record straight.

Considering only the generic type of circuit shown in
my Fig. 1, it is clear that there is nothing new in the
binary divider described by Rakov and Shumkov, but
their divide-by-four and divide-by-six circuits are new.
At the same time, it must be pointed out thar these
modcs are quite difficult to cxcite, although the simpler
divider presents no such problems.

The MacCreary Cross Valve and the two circuits
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developed by Mr. McPherson are of particular interest
and T would have welcomed a little more information
about the performance, frequency range, drive power
and suitability for transistor operation.

Another correspondent, Mr. N. G. Dobson, of York,
also points out that the circuit of my Fig. 1 is exactly
that of a low-frequency divider which has been. used
by the Post Officc since 1959. Presumably this equip-
ment is the same as, or is related to, that described by
B. W. Glover in 1954,

Finally, T have received from Mr. J. C. Barton a
reprint of his paper “Simple Core Scaling Circuits,”
published in Nuclear Instruments and Methods, Vol. 5,
1959, pp. 332-334. This describes a scale-of-two counter
which also employs two saturable cores associated with
diodes and capacitors. The two main windings are
placed in the collector circuit of a transistor. A third
(common) winding is connected betwecen base and
emitter, through a capacitor, the combination forming
a species of blocking oscillator. Thus the cores them-
selves determine the duration of the current pulse which
switches them. Mr. Barton’s paper continues with a
description of a scale-of-ten circuit and concludes by
discussing a high-speed scale-of-two circuit suitable for
driving other identical stages.

All correspondents stress the complexity of the under-
lying theory and a study of the Soviet paper which I
quoted will show how right they were to do so. This
neced not prevent the interested reader from developing
a satisfactory divider by empirical means. An intelligent
use of trial and error methods, backed by a qualitative
understanding of the basic mode of operation, is enough
to ensure success. The aim of my clementary descrip-
tive treatment of the topic was to supply this need.

Chelienham, Glos. J:. BUTLER

Topsional Stahility and the Unipivot

THERE were two points in Mr. J. Walton’s letter in the
February issue which interested me greatly, but first I
must say that although I accept without question the im-
portance of rumble reduction, I cannot accept that the
method advocated is necessarily the best.  As far as I can
see the only means of reducing rumble without risk of
compromising some aspect of pickup performance is to
fackle it ncar its source. One such method is to fix
lumps of metal at strategic points to the underside of the
motorboard. This has not the elegance of the anti-rumble
pickup but it is effective and is a means which the amateur
at least can quite easily usc.

Unlorunately, I did not see the article on the Hi-light
arm and consequently it was most interesting to read that
this pickup uses induced torsional motion to reduce verti-
cal inertia.

It was also interesting to learn the effects of (presum-
ably) small torsional movements on the stereo image as
T had no exact idea as to what this might be. On hunch,
I tzied to limit tilt due to the arm “ sticking ™ on its pivot
to within +1° from vertical so as to minimize any pos-
sible trouble .this might cause. Howecver, since any image
displacement in this casc would be more or less static, it
may well be that greater tilts would be acceptable and
the maximum pivot friction limit safely raised.

The reason for my attempting to prevent ail torsional
motion is that with an arm such as mine suspended close
to its centroid on a low-friction pivot and relying on
“dry” friction to limit ““ wobbles,” there is hardly any
alternative.  One could juggle with the arm’s reaction
movement and/or pivot friction in order to permit
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torsional motion with warp accelerations greater than a
predetermined value, but since the resultant wobbles
would tend to occur at the arm’s torsional resonance
rather than the warp frequency, there would be ne
guarantee they would occur in-phase. Apart from this
then offering no certain improvement in the ability of the
arm to track warps, there is a great risk that the wobbles
get out of control and result in the “elbow ™ of the arm
hitting the record.

Incidentally, it has been suggested on occasions that a
straight arm be used with the stylus situated on its longi-
tudinal axis. Whilst this would result in a slight overall
reduction in arm inertia, a more massive cartridge attach-
ment would likely be needed, so litle, if anything, could
be gained. (A bent shape offered a more simple means of
attaching the cartridge and was chosen mainly for this
reason.) However, one could probably get away with this
scheme withour stabilizing provided (a) somewhat higher
pivor frictions were used and (b) the centroid of the arm
was dropped to suit.

On the quesiion of low inertia, I go along whole-
heartedly with Mr. Walion, but from the point of view of
stability to shock rather than rumble reduction and it will
be noticed that the inertia of my woggle arm (should ir
be anti-woggle?) has been reduced to a practical mini-
mum (the stabilizers add only about 1.4 gm). The total
inertia with the Deram anti-rumble cartridge fitted would
be about 11 gm which, with the vertical stylus compliance
of 2.5 x10~" em/dync for this cartridge, should give a
resonance around 30c¢/s. So although the arm was not
specificially designed for this cartridge, a degree of rumble
reduction might be possible when used with it.

Finally, if I may, I would like to apologize for a number
of errors which were alinost certainly due to my atrocious
hand-writing. I think the omly error likely to cause
puzzlement is the counterweight’s “rubber back,” as
printed in Pt. 1, which should read, of course, rubter
bush. The lengths of the connecting wires between arm
and pivot assembly werce unfortunately omitted from Pu. 2
and these should be 11 in for each live lead and 2in for
the common E.  Lastly, the poiat S on the alignment
scale, referred to in Pt. 2, is at the intersection of the
middle guide line with the line from the spindle hole.

Appleby, Westmorland. ]. BICKERSTAFFE

Colour Television

A CONSIDERABLE amount of talking goes on about
the introduction of colour television, but we do not scem
to_get very much progress. There are those who think
we cannot afford it anyway, and they may be right.
Certainly the cost of a network of uw.h.f. stations for three
625-line programmes capable of providing a colour
service is formidable. It has been suggested that up-
wards of 4,000 transmitters would be needed, many of
course would be co-sited.

The problem for I.T.A. is particularly difficult, as they
would seem to need to spend a very large sum of money
for little or no immediate return.

There is thus no burning desire on the part of the
1.T.A. to start on the cstablishment of a 625 u.hf. net-
work, nor any reasonably quick profit if they did. In
any case it would be a vcry lengthy process.

During talks with a number of people who carn their
living in the television industry, it has seemed to the
writer that the objections to a dual-standard colour
system arc not very valid.

If colour programmes were made available on both

(Continued on page 141)
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consult Ultra!

Ultra can give you so much more than conventional systems provide. Ultra miniature radio-
telephone networks can give you instant contact with key personnel on the move, 10 or 100
persons. selectively or altogether, in vehicles or on foot, dispersed over wide areas like docks,
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Better Performance.That means im-
proved Output Voltage Stability—
output voltage maintained within -
0.5% for input voitage changes of +
10% — 20%. Even when the voitage
fluctuation is as great as + 10% to —
30% the V.S.T. will maintain the out-
put voltage to within 4- 1%. @ Latest
Materials. High temperature (Class F)
materials give oplimum reliability and
increased safety margins on operating
temperalures. @ Low external field.
Thelatest technigues in magnetic core
design give improved performance,
coupled with high efficiency, while
still offering low external fields.
® Stable Voltage—Stable Prices.

ASTRALUX dynam/cs Jimited vunsonues owsin - saisatiases -

Ww—119 FOR FURTHER DETAILS

HERE'S WHY ASTRALUX V.S.T. IS REPLAGING C.V.I. IN INDUSTRY AFTER INDUSTRY:
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ASTRALUX prices don't vary over a
long time. So costing a job ahead is
easy with thisadvanced V.S.T. system.
®Over10,000models! The ASTRALUX
V.S.T. Standard Range consists of ten
basic models with over a thousand
variations on each. No other Manufac-
turer offers such a choice, or can offer
such economical prices. @ Low Cosi
Specials.YoucanorderV.S.T.'specials’
at little more than the cost of standard
units. Our design department will be
happy to prepare prototypes lo your
specification, for incorporation inlo
equipment under development.

Free illustrated bookiet giving full de-
tails of ASTRALUX V.S.T. from



405/v.h.f. and 625/u.h.f. we could at lcast get both the
B.B.C. and I.T.A. started without too much cost or pass-
ing of time, possibly sharing some colour programmecs.

Many, probably the most difficult, of the technical
problems of a dual-standard v.h.f./uh.f. receiver for
black and white or colour must be solved even if 405/
v.hf. colour is left out. Would the added complexity
created by including it be very great?

The really difficult colour receiver problem is to pro-
duce one capable of providing black and white pictures
comparable to those on a good monochrome receiver.

If a dual-standard colour system was accepted, then
we could sec a possibility of a National coverage of colour
television fairly quickly, and although receivers would be
more complicated, at lcast some of the cxtra cost would
be cancelled by the fact that since colour reception
would be available to many more people in a fairly short
period, production of sets would be much higher than
if 625/uh.f. only were used.

As 625/uh.f. coverage takes over, 405/v.hf. could
gradually go. Even without colour it looks as if it is
with us for a long time anyway.

Of course, extending the life of 405/v.h.f. may be con-
sidered undesirable, but we must find some way of start-
ing colour—I suggest this is a practical way

Northwood, Middlesex. C. H. BANTHORPE

I HAVE never becn ablc to locate in one document an
objective comparison between the N.T.5.C, PAL and
SECAM colour television systems. By this I mean a
direct point-by-point analysis of the advantages and dis-
advantages of each.

It is my belief that such a document covering both the
transmitting and receiving facilities and operating charac-
teristics would be very much appreciated by the industry.

Triangle Stations, HENRY E. RHEA

Philadelphia, Penn. Director of Engineering

**1812" Bass Booster

HAVING buiit the Dinsdale Transistor Audio Amplifier
(with “ “split earths  as suggested by C. Artus—Feb., 65)
1 found it very sausfactory, but for one thing—the b"nss
control gave a very “boomy” effect* on speech at maxi-

mum sctiing. I therefore developed my own booster,
which has caused so much interest to my acquaintences
(one of whom dubbed it the “1812™), that I am sub-
mitting it for your correspondence columns.

It has virtually no effect on speech frequencies, and
boosts only below about 120 ¢fs, giving a beautiful
“clean ™ bass effect.

It should be noted that great care must be taken io

avoid acoustic feedback when using this circuit.  Also
a large speaker must be used.
Peacehaven, Sussex. R. G. YOUNG

* This may be due to the loudspeuker Lmlﬂsure— En,

Loudspeaker Enclosures

MR. P. J. WALKER in his letter in the February issue
makes some very interesting points. I would, however,
like to disagreec with onc or two of his comments,
although I suspect that our differences are not wide.

First, there is no nccessity for the finite acoustic line
10 be resonant to obtain effective bass lift in the enclosurce
that I described. Theorctically, 2 maximum lift in the
bass response of 6 dB can be obtained when the port
output is in phase with that of the cone itself. This has
no relationship with resonance and is a time-delay effect.
In addirion, it is possible 1o obiain better cfficiency still
by a reduction in the wool density down the line and by
increasing the line cross-sectional area. This gives rise
to a type of bass horn loading.

I will agree that the line itself may tend to show half-
wave resonance effects, depending on its construction;
but this will add still more to the bass efficiency over
and above the amount previously mentioned. Incident-
ally, the resonances that I was particularly aiming at
reducing were the middle and lower middle frequency
ones. These are by far the most objectionable, and arc
very difficult to damp adequately in a normal bass-reflex
cabinet. It was for this reason that a longer absorbing
path was felt to offer better results. The resonance of
the line is, however, casily controlled by the wool density
towards the end of the linc. Non-resonant is perhaps a
misnomer, although the resonances are far lower than a
normal reflex cabinet.

By comparison, the standard bass-reflex cabinet has a
port cmission that is approximately in
quadrature with the cone output when

4Tk

I at resonance. This gives about 3 dB less

bass reinforcement than that of the
acoustic line (both assumed to0 be critiz-
ally damped) for ihe same cabinet
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| cfficiency. If due allowance (somewhat

less than 1.5 times) is made for the rela-
tive stored energy in the two systems,
and identical sized cabinets used, the
bass efficicncy of the bass reflex is still
not as good us that of the acoustic line.
As the design basis is radically different
(time delay rather than rcscnance) I
cannot see how BS2498 applies except
with suitable modifications. Incident-
ally the maximum efliciency given by
Mr., Walker can be exceeded quite casily
by the simple cxpcd]cnt of putting a
large aneroid capsule in the cabinet, al-
though this is cheating perhaps.

With regard to response curves in
general, T feel that although free-field

WIRELESS WORLD, Maxrch 1966

response is best for theoretical compari-
sons, they can be very misleading to the
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listener.  First, “free-field” means that the speaker
must be several wavelengths away from any appreciable
reflecting surface. At 30c/s, three wavelengths is nearly
100 fcet and this gives rise to obvious difficulties in
measurement. In any case loudspeakers are normally
used in close proximity to the ground, this giving im-
proved bass loading and about 6 dI3 more bass output.

Again a rear wall is normally present along with a
ceiling, and the effect of these is 1o increase bass efficiency
to an even greater degree. If side walls are added as
well, then the bass cfficiency can be lifted even more, as
the higher frequencices are not reflected to the same extent
as the bass. Hence a “flat” free-field response will
sound intolcrably bass-heavy at the correct volume level
under domestic conditions. It was for this reason that I
used a room so as to approximate to domestic conditions.

In a lecture at the Northern Polytechnic, London, I
had an independent check on the speaker performance,
and it produced about 84 dB level at 24 ¢ /s with 20 watts
input. This was in a fair sized lecture room and was
definitely and rather painfully audible. Reduction of the
frequency to 22¢/s removed all audible sound, showing
that it was fundamenial radiation that was being pro-
duced.

Bradford. ARTHUR R. BAILEY

** Uncenventional Television Aerial™

IN your January 1966 issue Mr. V. Wilson presenis an
“unconventional » television acrial. One is tempted to
say that it is so unconventional it won’t work although

experience has shown me that this would be a dangerous
statement : all aerials work but some work better thaa
others.

While Mr. Wilson’s explanation of the input
impedance is broadly correct he makes no mention of the
polar diagram of a radiator one wavelength long. I need
only refer to Fig. 10.25 (a) of the Services Textbook of
Radio, Volume 5 which shows (above) that such an aerial
has a null in its pattern at right angles to the aerial axis.

Were it not for the facr that Mr. Wilson is presumab.y
obtaining a reasonable signal I would suggest that he tried
inclining the wire at 45° towards the transmitier.

Granger Associates Lid., P. A. C. MORRIS

‘Walton-on-Thames.

ELECTRONIC FILMING AID

A COMPACT electronic “ conversion pack ” that fits on the
side of a swmandard 35 mm film camera and provides the
instant monitoring and play-back facilities afforded by tele-
vision studio cameras has been produced by the Communica-
tions Division of the Livingsion Group at Watford. Known
as “ Add-a-Vision ™ it has been designed around a Plumbicon
pick-up tube and provides the cameraman with a 7in tele-
visen picture instead of that on the normal optical view-
finder.

A zoom lens with a prismatic light-splitting system has
been fitted to a standard Mirchell BN.C. camera, One of
the optical outputs forms the image on the film and the other
goes 1o the Plumbicon. The advantage of the Plumbicon
is that it requires only a very small amount of light being
bled from the optical system and therefore does not degrade
the film image. The ¢ 1p tube housing can be scen in
the larger photograph at right angles to the lens assembly.
To the rear of this hous s the unit containing the asso-
ciated equipment. The viewfinder is mounted on the opposite
side of the film camera, as can be seen in the inset.  This
clectronic viewfinder, which is said to facilitate accurate
focusing. is hinged to give unimpeded access 10 the film
loading doors.

The video processing unit, which with its associated power
supply is rack mounted, provides a video outlet which may
be used to feed 2 number of television display monitors thus
enabling production cxccutives to  watch action during
rehearsals to decide when a scenc is ready for shooting. No
film need be exposed until the sequence is ready to be taken,
and then the monitors relay exactly what the cameraman is
shooting.

The picture signals are to full broadcast television standards.
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Mobile Communications

SOME POINTS FROM THE RECENT LE.E.[I.ER.E CONFERENCE ON SYSTEMS AND EQUIPMENT

ACK in 1945, J. R. Brinkley (Pye) wrote the first
paper to be rcad before the Institution of Electrical
Engincers on the subject of mobile radio tclephony.

At the LEE. and LERE. conference “V.H.I. and
U.HF. Mobile Communication Systems and Equip-
ment,” held at the LLEE. on 12th and 13th January, it
was fitting that the same author opened the proccedings
by presenting a paper which dealt with the past, present
and future development of mobile communication
equipment.

In tracing the evolution of the cquipment over the
last twenty years it is obvious that channel spacing has
become a major problem. Twenty years ago the author
estimated that less than 1,000 civil equipments (used
mainly for police, fire and civil defence purposes) with
100 ke/s channel spacing were in use. Today, the author
estimates the figure to be 70,000 which are used for
every conceivable purpose, and channel spacing has now
been decreased 1o 25 ke/s and in some cases te 12.5 ke/s.

The ever-increasing demand for more channels has
dictated the development of equipment for operation in
the uh.f. bands, and within the auditorium the author
demonstrated a 430 Mc/s pocket radiotelephone by con-
tacting Millbank Tower just over one mile away and
holding a bricf conversanon.

The user

An extensive v.hf. mobile radio network covering
most parts of the country has been cstablished by the
Electricity, Gas and Coal Boards and an interesting
paper was presented by C. E. Dadson (Joint Radio Com-
mittee, nationalised power industries). Electricity is
the most extensive user having 377 basc stations and
7,369 mobiles. Channel requirement demands have been
a problem. In 1958, 22 v.h.f. channels with 25kc/s
spacing were allocated for the exclusive use of these
industriecs. However, the increasing use of mobilc equip-
ment has necessitated the recent allocation of four wh.f.
channels in the frequency range 450-470 Mc/s and six
additional v.hf. channels, but the latter are to be used
with 12.5kc/s spacing.

As regards the question of am. or f.m., an interesting
point was made by the author. When the industirics
were first considering the establishment of their mobile
communication networks, the advantages of a.m. were
greater because of the complexities of the f.m. equip-
ment then available. Once a.m. systems were established
it was obviously necessary to maintain compatibility as
the networks cxpanded. This could account for the
apparent increasing popularity of a.m., but the author
stated thar there is a tendency for new networks to be
developed with f.m, systems.

In considering the usc of selective calling with its
associated advantage of the increased number of opera-
tors in onc channel, Mr. Dadson mentioned that the
facility had not been widely used because of the
apparcnt reluctance of manufacturers to incorporate the
facility as a standard feature. He thought that the need
for a cheap form of digital pattern-recognition decoder
existed.
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In the January 1963 issue of Wireless World a detatled
description of the pilot scheme of the Netherlands Simo-
foon selective calling system was given. A paper pre-
sented by the same author, G. M. Uitermark
(Nctherlands PTT), described the systern which was
put into service in September, 1964. After being in
operation for a year it had about 2,000 subscribers.

Quartz crystals

One of the problems arising from rcduction of channel
spacing is the improved frequency stability required of
the local oscillator which in turn depends upon the
characteristics of the crystal. In a paper entitled “ Recent
Developments in Quariz Crystals” by N. C. Rolfe and
E. W. Kentley (Cathodeon Crystals) the authors con-
sidered that six main factors affect frequency stability
—variation of load reactance—level of crystal drive—
stability of other components—general environmental
conditions—temperaturc—long-term ageing. Only the
last two were considered in detail; the first four, the
authors considered, could be eliminated by careful design.

The problems associated with ageing, the authors
stated, were successfully mastered quite a few years ago
for specially processed high stability crystals. However,
the techniques were complicated, selective and costly, and
today the demand for bulk production of high stability
crystals with rigid specifications is a further problem.
However, the problem of ageing has been overcome by
the perfection of a glass seal which ensures both a high
degrec of cleanliness and the exclusion of flux vapours
and other volatile matter during the sealing process—two
factors which if ignored can accelerate ageing.

The temperature problem has bcen countered by
arrangements which compensate for the change occurring
in equivalent circuit paramcters during temperature
changes. One method described by the authors was that
by which temperature dependent d.c. voliage is applied
to a voltage dependent reactance, such as a silicon
capacitance diode forming part of the oscillator load
reactance. By using a thermistor network to obtain a
preselectable, temperature dependent voltage, different
“voltages can be obtained for compensation of individual
crystals, and factory set temperature compensated oscil-
lator modules have been developed which have a stability
of about —1 p.p.m. from —40°C to +70°C.

Microwave equipment

An unusual mobile communication system was the
subject of a paper by E. Goldbohm of the Netherlands
Radar Research Establishment. The paper described a
microwave tracking system for communication between
mobile vehicles. The author explained the arrangement
as a line-of-sight relay system (with many of the features
of a fixed microwave link) in which the aerials of two
identical equipments track with cach other. Both aerials
radiate narrow beams about 1-9° wide and have a for-
ward gain of about 29dB. The directivity decreases
effects of ghosting, multiple path propagation and other
signal distortions and also ensures a high degree of
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privacy.

However, if the system is to be used with a
base station controlling several vehicles, then the base
station would be equipped with an omnidirectional aerial
and the vehicles would operate as individual tracking
stations—bui with separately modulated carriers which
can be filtered out after demodulation of the r.f. signal.

Each equipment uses a reflex klystron for both trans-
mitter and local oscillator functions.
bandwidth of the klystron, the system is suitable for tele-
vision signals and the author stated that good quality
television pictures had been received at distances of up
to eight miles over land and 10 miles over water.

Because of the wide

INEXPENSIVE TAPE RECORDING

AMPLIFIER

By GEORGE WAREHAM

MCDIFICATION OF THE GRUNDY/COLLINS/WATSON DESIGNS TO ALLOW
USE OF CHEAP N-P-N SILICON PLANAR TRANSISTORS

N the August, 1965, issuc (p.403)
J. B. Watson prescnted a design
for a recording amplifier which

avoids the necd for high-voltage
transistors as used in the Ferranti
design (W.IW. July-Aug. 1965).

Watson’s circuit specified germanium
transistors and a negative collector
supply. However, it can be readily
adapted for use with n-p-n silicon
transistors and a positive collector
supply. The chuip epoxy-encapsu-

circuitry, such as the first two stages
of the Terrant design (July, 1965,
issue p.328, Fig. 5). For this reason
the last stages of the Watson circuit
have been redesigned as a complete
single unit,as shown in theaccompany-
ing diagram. Some simplification
has becn achicved in the interstage
coupling nerwork.  Overall a.c.
negative feedback has been increased
by increasing the size of the unby-
passed emitter resistors of the output

lated planar transistors now coming transistors from 5600 to 1500L),
on the British market can then be Lincarity is good.
used instead of cxpensive high- Typical performunce qata are as
voltage types. follows:—
Readers may wish to use Mr. Input impedance 100 kQ
Watson’s high-impedance transformer- Qutput impedance
less ourput stage in conjunction with (driven from 1 kO
cither his own. or some other input source) 180 kO
; 0 +18Y
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The redesigned circuit.
measured with a high resistance voltmeter.
Tr2 and Tr3.
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Al resistors are 4-5%,
R, is adjusted to obtain 9V at the coilectors of

tolerance.  Voltages boxed are d.c. voltages

Output. impedance
(driven from 10 k()
source) . .

Maximum undistorted
output current

=10) ‘i 1 mA rms.

Ma\lmum undlstorud
oulput voltage
@,=

Input volmgc Tor 125
A in 18 kQ load .

Input volrage for 4 v

r.as. (Z, = o)

Cut off frequenmes
(—3dB) 6¢/s and > 30 kefs

120 kL)

4V r.ms.
100 mV
20 mV

Silicon transistors type 2N2926 have
a wide range of current gain (35 10
470), but are divided into five narrow
gain groupings, identified by a colour
code. To obtain the stated per-
formance, Trl should preferably be a
“yellow ” wype (i, 150 to 300)
but an “ orange ” type (b, = 90 to
180) may also be used, thc main
effect being a reduction in output
impedance to abour 100 kQ. Tr3
may be either a “ yellow ”’, ““ orange ”
or “red” (h, = 55 to 110) type.
(Readers should note that at least
one manufacturer omits the colour-
code dot on the commonest type,
“ orange ”.) This transistor type may
also be used in both the Ferranid and

Watson low-level circuits.  Again,
“orange” or “yellow” types are
preferable.

The resistor R, is inserted to
protect Trl against excessively high
collector voltages. It has virwally
no effect on performance, but pro-
vides a possible pick-off point for the
signal supply to a recording level
indicator (500 mV when the amplifier
output current is 125 pA). C, may be
omitted if the signal-source impe-
dance is 1 kQ or less, since most of the
resuhing negative feedback volrage
is then lost across Rgand R

The bias trap must have a very
high impedance to be effective, since
it forms an inverted-L attenuator
with the output impedance of the
amplifier, which is itself high.

Transistors type 2N2926 are ob-
winable from Amatronix Ltd., 396
Sclsdon Road, Croydon, price 5s
cach.

WrELESS WORLD, Maucil 1966
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Marconi self-tuning H.F system—
the first in the world to be station
planned from input to output.

ImsTil breakthrougt

MST 30kW transmitter
type H1200

An h.flinear amplifier transmitter for high-grade telecommunications.
Frequency range: 4-27.5 Mc/s.

Qutput power: 30 kW p.e.p, 20 kW c.w,

Meets all CCIR Recommendations.

saves 80%
floor space

Transmitters can be mounted side by
side and back to back or against a
wall. Floor-ducts are eliminated and
all power supply components are
built-in. These features lead to
smaller, simpler, cheaper buitdings or
more services in existing buildings.

rugged reliability
R.F circuits have been simplified and 1
the number of mechanical parts re-
duced to a minimum. Highest engin-
ecring standards are applied to the
design of these parts: stainless steel
shafts in ball-bearings in heavy, ||
rigid, machined castings; stainless
steel spur gears meshing with silicon
bronze;. heavy r.f coil contacts with
high contact pressure. Specified
erformance is maintained with ample .
r’:'largins. P Self-tunlng
A . The H1200 has a frequency following servc
SImpl ICIty tuning system. Any frequency may be selected on
MST reliability allows continuous the synthesizer decade dials in the associated
unattended operation with extended ~ MST drive equipment; the unattended transmitter
or remote control, saving mainten- automatically tunes itself in an average time of
ance and operating staff. Any faultin  twenty seconds. Final stage tuning and loading
the servo control circuits can quickly  servos continuously ensure automatic compen-
be located with simple test routines.  sation for changes in aerial feeder impedance
Transistors and printed wiring give caused by weather conditions. Self-tuning gives
these circuits maximum reliability. one-man control of an entire transmitting station.

Marconi telecommunications systems

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England LTD/HS1
WW—120 FOR FURTHER DETAILS,
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0.1% at 1 Mc/s

—that’s the accuracy this new Wayne Kerr
R¥F Bridge B201 gives you, plus the ability to
measure conductance and capacitance
simultaneously over the 100ke/s to 6Me/s range.
It is completely self-contained, has a variely
of plug-in source and detector units,
adjustable level control, gain control, visual
and aural nulls, clear four-tigure readout,
und extremely wide measurement ranges:
10aF (10-5pF) to 0.1uF and 0.1n)Mho to 1Mho,
For details of ¢/l the many features with
which this remarkable new bridge speeds
and simplifies component testing,

however, you need the B201 leaflet,

Please ask for your copy.

WAYNE KERR

The Wayne Kerr Laboratories Limited

Sycamore Grove. New Malden, Surrey

Telephone: MALden 2202

Telegrams: Waynkerr New Malden. Telex: 262333
WW-—121 FOR FURTHER DETAILS. wern
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SURVIVAL TRANSCEIVER

A SOLID-STATE transceiver called
Safcom is being praduced by K. W.
Electronics Ltd,, for fitling to fishing
vessels liferafts. Last year the Merchant
Shipping Rules (17-8) were amended
making it compulsory for fishing vessels
of more than 60ft in length to carry
emsrgency rescue beacon eguipment.
This transcicver conforms to the 1egula-
tions and has received British P.O. type-
approval.

The wansceiver contains a crystal-con-
trolled transmitier and receiver operating
or the international marine distress fre-
quency of 2182 ke/s. The output of the

transmitter is in excess of 1W and the
receiver sensitivity is 14V for standard
output. Audio cuiput is quoted as 4 V pk-
pi: across the transducer.

‘Thirteen silicon planar n-p-n transistors

 ANTI-MAGNETIC TWEEZERS

are used in the transmitter section. Eight |

of these are employed in 4 tene gencra-
tor, which provides an altzrnating

WIRELESS WORLD, Marcil 1966

output of 1.3 and 2.2ke/s. Fight silicon
planar transistors are used in the re-
ceiver section which employs a superhet
circuit with a tuned r.f. stage and Class
B outpur for battery cconomy. All the
receiver circuits—and the ione genera-
tor and tone switching ecircuits—arc
valtage stabilized.

The transceiver is powered by two
mercury batteries that give a nominal
voliage of 16 V. Battery life, with a 1 10
9 transmit-receive ratio, is in excess of
100 hr.

The Safcom is contained in a cylindri-
cal watertight container measuring 24 in
long by 4in in diameter. An auxiliary
rube containing a telescopic aerial (74 in
extended) and  “ecarthing” lead s
bonded to the side of the main tube. The
end cap of the main tube houses the
microphone, loudspeaker and transmit
switch. (Even with the end cap re-
moved from the bedy of the main tube,
the transceiver is watertight.) A separate
switch is provided for radiating the two-
tone alarm signal.

The Safcom will float, even when
dropped into the water from a height of
20ft. It weighs 9% 1b.

Although cxclusively manufactured by
K.W. Electronics
Works, 1 Heath Strect, Dartford, Kent,
this transceiver is being distributed by
several companies including Marconi
International Marine, who are markcting
it under the name “Lifesaver,” and
Kelvin Hughes.

WW 300 for further details

STAINLESS  heat-resistant  alloy is
used for the tips of a pair of twezzers
recently introduced by Henri Picard
& Frere Lud, of 34 Furnival Street,
London, E.C.. These twcezers are
anti-magn:ztic and will withstand tem-
peratures in excess of 500° C (normal
Lardened steel becomes noticeably soft
above 300° C).

WW 310 for Juriher details

Lid, of Vanguard |

PHOTOMULTIPLIERS

TWO new devices have been added to
the Mullard range of photomultiplier
tubes, a four-stage device designated
XP1114 and the six-stage XP1113 whbe.
Both devices measure 68 mm by 19 mm
in diameter and have cathode sensili-
vities of 40 pA/lumen. The pheto-
cathadss are dzposited directly onto Lhe

inside of the end face of the tube and
focused by a dynode electrode system
giving an overall sensitivity of 4 mA/
lumen for the four-stage tube (illus-
trated) and 400 mA /lumen for the other.

The cathode material in both tubes is
entimony-cacsium and has a response
peaking in the blue region. At a lawer
date it is hoped to offer tubes that will
operate in the infra-red and ultra-violet

regions.
Both tubes are available in develop-
ment  quantities. The address of

Mullard  Lid. is Muilard House,
Torrington Place, London, W.C.1.
WW 311 tor further detalls

TRANSISTORS

QUANTITY price reductions of up to
50°, in a broad ra of silicon planar
and planar cpitaxial transisiors are
announced by Transitron Electronics
Ltd,, of Gardner Road, Maidenhead,
Borks.  As an example the 2N2784,
which is a hermetically sealed device
with an f; of 1Gc/s, is now under 10s
at 1,000 up. For small orders the price
has not been changed; the 2N2734
costing 18s 11d.

Units with relaxed specifications such
as the ISP6120, a general fast switching
device with an fu of 1Gc/s, are also
cheaper in quantity. At the 1.000 level,
the 1SP6120 costs 8s 6d; onc-off they
ave 15s 4d.
wwW 312

ior further details
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Loudspeaker Units

TWO 12watt loudspeaker units have
been introduced by Jordan-Watts
Lid., of Benlow Works, Silverdale Road,
Hayes, Middx. Both enclosures arc
fitted with their standard drive unit and
are suitable for use with amplifiers hav-
ing output impedances from 7.5 to 16¢2

The Juno, as onc is called, is an

0.6cu fr bass reflex unit and has a fre-
quency respoase of about 40 to 20,000 ¢/s

(+6dB). Although based on their cur-
rent enclosures, the Juno has been
stiffened and the port and tunnel

modified to improve the bass frequency
response. Distortion with a low input is
approximately 5% at 50 ¢/s and 11 % at
100 ¢/s. The external dimensions of the
unit are 243X 12X 5% in, and the price is
£24 10s.

The other unit, which measures 8X
16} X 3lin, is called the Jumbo. It is a
otally enclosed unit and has a frequency
response of about 70 to 20,000 c/s
(46dB). The price is £17 12s 6d.

Borh units arc finished in light teak.
A Vynair covering forms the fascia
panel.

WW 313 for further details

Milliwatt Test Set

REDESIGNED versions of Standard
Telephones and Cables 74166-A milli-
watt test set—an instrument for measur-
ing signal levels on unbalanced 758 cir-
cuits at frequencies up to 30 Mc/s—
have recently been introduced.  The
new instruments, the 74166-H and
74166-], are about half the size of the
carlier instrument, and incorporate push-
button switches.

The two models (H and J) are identi-
cal apart {rom their input connectors,
the H being fitted with Post Office
No. 1 co-axial plugs, and the J having
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B.N.C. conncetors (Amphenol 31-221).
They will make accurate terminated
level measurements of +1dB to —1dB
referred 10 1mV on 75{) unbalanced
circuits at frequencies up to 30 Mc/s,
and they will also measurc heater volt-
ages of 5.6 o 7.0V.

The instruments cannot be used for
measuring “ through levels ” as a wired-
in thermocouple is incorporated with
the heater impedance shunted down to
758 A miniature Weston standard ceil
is included to maintain a high measur-
ing accuracy; the measuring circuits be-
ing standardized by a serics of simple
switching and adjusting operations. A
further feature is that the standardizing
circuit can also be used 1o send a d.c.
power level of I mW into external 7502
circuits for calibrating other apparatus.
Both instruments are powered by three
internal 1.5V dry cells. The overall
dimensions are 123X8X7}in, weight
is 121b.

The address of S.T.C.’s Testing and
Apparatus Division is Corporation Road,
Newport, Monmeuthshire.

WW 314 for turther details

x

Transistor for Driving
Number-tubes

A BREAKDOWN voltage of 120V and
a d.c. gain of 35 (at an operating current
of 3 mA) are features of a new transistor
from SGS-Fairchild. Known as the
C407, it is a silicon planar device
designed for use as a high-voliage driver
for neon indicator tubes, such as the
Nixie.

Being a silicon planar device, the feak-
age current is less than 200nA and
thus will eliminate the soft glow effect
caused by a numeral other than the one
desired drawing current. The C 407 is
encapsuiated in epoxy .resin and has a
lead pin circle identical to that of the
popular TO-5 can.

The one-off cost of the C 407 is 6s 9d
and at 100 up the cost is 4s. The com-
pany’s address is 23 Stoncfield Way,
Ruislip, Middx.

WW 315 for further details

WIDE RANGE VOLTMETER

FIFTEEN ac. ranges and three d.c.
ranges are provided on the mew Type
M1 voltmeter now available from Lin-
stcad Electronics Ltd., 35c Newington
Green, London, N.16. The input
impedance is 10 M on all but the
lowest a.c. ranges where it is between
6 and 10 M{L The mV ranges pro-
vided are as follows: 1-10, 2-20, 5-50,
10-100, 20-200 and 50-300mV; and the
voltage ranges 0.1-1, 0.2-2, 0.5-5, 1-10,
2-20, 5-50, 10-100, 20-200 and 50-300 V.
The frequency range of the M1 is 10¢/s
to 100 ke/s.

The three d.c. ranges provided are
010 4, 10 40 and to 400V. The sensi-
tivity is 20k(/V.

The transistor instrument contains a
four-inch meter and is powered by an
internal 9V battery. An amplifier out-
put—at low impedance—is provided
with a voltage gain of approximately 80
on the most sensitive range.

The overall dimensions of the MI
arc 65X 81X 5in, the weight is 51b and
the price is £24.

WW 316 for further details




Multiple Capacitor
Units

FOUR types of multiple capacitor unit
for use in the manufacture of delay
lines are now being made by [ohason,
Matthey & Co. Ltd, of 73-83 Hartton
Garden, London, E.C.1. The units
contain a number of silver-mica capaci-
tors—with or without interconnection—
and are encapsulated in an epoxy resin
o give 2 high humidity resistance and a
wide operating temperature range.

Units with various combinations of
capacitance value will be made to
customers’ specifications from the four
standard types of unit. The available
capacitance ranges are as follows: 50V,
440 o 1,500 pF; 200V, 300 to 439 pF;
and 330V, 1 to 299 pF. The tempera-
wre range of the units is from —55
10 +100 °C. Temperature coefficient is
15%107°/°C at 1 ke/s and 5X10°°/° C
at I Mc/s.

WW 217 for Turther details

Standard Integrated Gircuit
Boards

TWO standard printed circuit boards
are being manufactured by the Triad
Division of Litton Industrics to enable
manufacturers to quickly assemble inte-
grated circuits. Both boards arc double-
sided with flat-pack mounting tabs on
one side and TO-5 pads on the other.
Up to six TO-3 cased components.or six
flat packs—or a combination of both—
may be mounted on each board. The
boards are designed for usc with either
25-contact or 18-contact double-sided
connecrors,

Litton products are handled in the
United Kingdom by Litton Precision
Products, 503 Uxbridge Road, Hayes,
Middx.

WW 318 for further details
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Aerial Changeover Relay

A NEW co-axial acrial changeover relay,
having no plugs or sockets on the body
of the relay, is now available from Mag-
netic Deviczs Lid,, of Newmarket,
Suffolk. Designated Series 951, it is a
d.c. operated device and is suitable for
switching signals at {requencics of the
order of 450 Mc/s. It can be used in
where low inter-contact
capacitance is important.

The telay contains a single change-
over contact enclosed in a brass housing
and is designed for use with UR. 43
cables—which are soldered directly to
the relay and secured by brass clamps.
The soldering operation doss not affect
the relay contact seuting and the brass
clamps provide continuity of screen-
ing and cable outlets in any three direc-
tions, Operate tme is 20ms and re-
lease time is $ms.

The maximum d.¢. working voltage of

DIGITAL VOLTMETER

THE range of instruments made by
G. & E. Bradlcy has been extended and
now includes a digital voltmeter. Desig-

nated Type 160, it covers 0 to 1,000 V
d.c. in four ranges and has an accuracy of
0.1%.

A four-digit in-line display is em-

the relay is 100 V; maximum coil wat-
tage is 1.5 W and masimum coil resist-

ance is 9.350f). The contact rating is
1A or 30 W mavimum with a nominal
impedance of 30 . Other specification
details include a voltage standing wave
ratio of uapproximately 1.1:1 at
430 Mc/s, and 2 cross talk figurc of
39dB.

WW 319 lor further details

ployed in this solid state instrument,
which contains a standard cell for cali-
bration. A filter is also provided that
can be switched into the mpu( circuits
t0 suppress superimposed noise or a.c.

The basic version of the 160 does not
have an outpur for driving printers and
costs £240. A version with a
printer output is available and
costs approximately £20 more.
The dimensions of the 160 are
4> 1148 in, and its weight is
8% 1b. :

The address of G. & E. Brad-
lev Lid. is Eleciral House

Neasden Lane, London, N.W.10.

WW 320 for jurther details

CO-AXIAL CONNECTORS

A.SERIES of small B.N.C. two-pin co-
axial connectors made by the French
company Radiall arc now available

through Lectropon Lid, of Kinbex
House, Wellington Strect, Slough,
Bucks. Designated B.R. 2, this scries

of conncctors is suitable for usc with
twin screened cables having -diameters
of 4, 5 or 6 mm.

The maximum current capacity is
3.5 A and the working voltage (at ground
Ievel) is 500V r.ms. Other elecerical
characteristics include an insulation resi-
stance at 500V d.c. of 100 G2, a contact
resistance of 1 m!? at 1 A, and a between

pin capacity of 1.7pF at lkc/s and
13 pF at 1Mec/s. Between pins and
case. the capacity is 4 pF at 1ke/s and
3.2pl7 at 1 Mc/s.

WW 321 for further delails
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PARAMETRIC A.F. PRE-AMPLIFIER

A HIGH input impedance, {ow noise
transistor pre-amplifier is announced by
Isleworth Elecironics, of Frederick St.,
Waddesdon, Bucks. Noise voltages re-
ferred 1o the input are 10 and 20 #V
pk-pk  with input short and open
circuted respettively, 100 k&2

With a

metal film resistor across the input the
noisc voltage is 25 #»V pk-pk. The high
input impedance of 10 MQ and the Jow
noise performance are achieved with a
10-stage differential amplifier, the first
stage of which is a parametric amplifier

using a varactor diode and operati
with a pump frequency of 10 Mc/s.
output of 1V pk-pk with a 10k load
is provided. Qutput iinpedance is less
than 5002, A switched gain of cither
100 or 1,000 times is provided and
common mode rejection is 120 dB.

The amplitude-frequency response is
variable, switched high- and low-pass
fifters heing provided—giving 3 dB-down
frequencies of 20kc/s, 10ke/s, 1ke/s,
200 ¢/s and 50 ¢/s for the low-pass filicr,
and 2c¢/s, 20c/s and 200c¢/s for the
high-pass filter.

Power supply units (type P101) are
available for the amplifier (designated
Al0L), giving a stabilized supply of
150mA ar 9V, which is sufficient 10
operate 10 amplifiers.  Operation from
an internal 8.4V mercury battery would
provide 40 hours of use. It is arranged
that the amplifier will automatically
switch to baitery operation in the event
of mains supply failure. A 19-in rack
mounting kit is available including a
drilled rack panel.

The ex-works price is £45.

WW 322 for turcher details

Conductive-plastic Potentiometers

A NEW serics of conductive-plastic
potentiometers have been added to the
extensive range of precision potentio-
meters made by the Markite Corpora-
tion, of New York. Non-lincar laws
—which prior to the advent of this track
material were considered impossible—
are included in the new series known as
the Slimline, Also included are units
with sine-cosine and rectilinear track
laws.

Stainless-steel bearings are used in
these multi-gang potentiometers, which
under test have performed without
failure for up to 200 million operations.
Accuracies of up to 0.01% are quoted for
the larger units in the series.

These potentiometers are-available in

the United Kingdom through Davies
Integrated Sales, 252 Kempshotr Lane,
Basingstoke, Hants.

WWw 323 for iwwther dedails

INFORMATION SERVICE FOR PROFESSIONAL READERS

To expedite requests for further information on products appearing in the editorial and
advertisement pages of Wireless World each month, a sheet of reader service cards is
included in this issue. The cards will be found between advertisement pages 16 and 19.

We invite professional readers to make use of these cards for all inquiries dealing
with specific products. Many editorial items and all advertisements are coded with a num-
ber. prefixed by WW.and it is then necessary only to enter the number(s) on the card.

Postage is free in the U.K. but cards must be stamped if posted overseas. This service
will enable professional readers to obtain the additional information they require quickly

and easily.
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VIBRATION & DISPLACEMENT
MEASURING INSTRUMENT

MEASURING complex vibration effecrs
in delicate structures where the measur-
ing device must not load the bedy being
measured, is one of many jobs wiihin
the scope of the Model DF/2 derector/
lilter unit now available from Asscciated
Enginceering Ltd,, Cawston, Warwicks.
The instrument has been designed for
use with matched pairs or double ver-
sions of A.E. displacement transducers
and will measure displacement or vibra-
tion at frequencies from zero to 10 kc/s
at a distance of 0.015in. Resolution is
up to 10 «in, depending on the material.
The overall temperature  siability,
including the transducers, is berter rhan
+2pin/°C when the transducers are
tzmperature cycled. Long-term stability
for static displacement measurement
over an 8 r period is better than 100 pin
for ferrous materials,
WW 323 for further details

Miniature Connectors

CIRCULAR connectors manufactured
by Sourian et Cie, of France, are avail-
able in the United Kingdom through
Leciropon Lid, of Kinbex Heuse,
Wellington Sureet, Slough, Bucks. The
range offered, called Miniphi, has six
shell sizes ranging from 0.43 10 0.93in
in overall diameter.  The number of pins
range from 7 to 61.

A nominal current rating of 3A is
quoted for the connectors, which will
operate in the temperature range —55°
w -+125°C. Reinforced diallyl phthalate
is used as the insulation mawrial and a
light metal alloy for the shell. The insu-
lation resistance is 10° Mt
WW 325 for further details

\
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— Vortexion
quality equipment

The 1201200 watt Amplifier can deliver its full power at any fre-
quency in the range of 30 to 20,000 c.p.s. for which the response
Is accurate within 1 db with less than 0.29 distortion at 1,000 c.p.s.
Noise level —90 db. It can be used to drive mechanical devices,
i.c., synchronous capstan or projector motors, etc., for which the
power is over 140 watts on continuous sine wave. A floating series
parallel output is provided for 100-120 v. or 200-250 v., and addi-
tional matching transformars for other impedances are available. The
input is for | mW. 600 chms.

30/50 WATT AMPLIFIER

The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech
and music or over 30
watts of continuous sine
wave and the main
amplifier has a re-
sponse of 30 to 20,000
c.p.s. within 1 db at
0.1% distortion and
outputs for 4, 7.5,
I5 ohm and 100 volt
line.  Models are avail-
able with two, three or
faur mixed inputs which = &
may be low impedance balanced fine microphones, P.U. or Guitar
inputs. Price £70 with 4 mixed inputs. i

The 12-way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

120/200 WATT AMPLIFIER

ELECTRONIC MIXER AMPLIFIER

This high fidelity 10/15 watt Uitra Linear Amplifier
has a built-in mixer and Baxandall tone controls,
The standard model has 4 inputs, two for bafanced
30 ohm microphones, one for pick-up C.C.LR.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedance of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous aperation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x 7% x 94in. deep.

Price of standard model £49.

12-WAY ELECTRONIC MIXER

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its

-

own mumetal shielded mains transformer and
metal rectifier,

Also 3-way mixers and Peak Programme Meters.
Price £60.
4-way Mixers from £40/8/6.
2 x 5-way sterco mixers with outputs for echo
chambers, etc., available,

Full details and prices of the above on request

Price of standard model £98.

VORTEXION LIMITED, 257-263 The Broadway, Wimbiedon, London, 3.W.19

Telephone: LiBerty 2814 and 6242-3

Telcgrams: ** Yortexion London S.W.19°*

WW—122 FOR FURTHER DETAILS.
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NnOowW you can monitor
VHF-UHF power and VSWR
without affecting transmitter output

With a primary line SWR less than 1.05 and negligible
insertion loss, this range of coaxial directional couplers
Type PRI gives you continuous monitoring of power
levels up to 300 watts, without interfering with your
transmitter, transmission line or aerial. Available for
frequency bands between 50 Mc/s and 500 Ma/s,
these couplers weigh only 8 ounces and measure only
5”x 24" x 1". They have sensitivities of 50 microamps
(DC) per watt (RF), nominal impedances of 50 or 75
ohms, and Type N connectors.

Type PRI directional couplers are also supplied incor-
porated into complete coaxial reflectometers Type
M2X, suitable for mounting in 19-inch racks or in
portable units. Both forward and reflected power can
be measured directly, and accuracy is independent of

WW—123 FOR FURTHER DETAILS,

line VSWR. Full-scale power readings of 10 watts and
100 watts are standard. as are direct readings of VSWR
from 1.0 to above 1C.0.

For easy-to-install, non-interfering, high-accuracy
VHF and UHF power measurements, the directional
couplers and coaxial reflectometers from AT&E provide
an ideal inexpensive solution. AT&E will be happy to
supply additional details; just write to AT&E
(Bridgnorth) Ltd., Bridgnorth, Shropshire, England.

PLESSEY
Electronics

@ rema



Subminiature Pressure  Miniature Charger Modules

Transducers

THE range of subminiature pressure
transducers made by Scientific Advances
Incorporated, of Ohio, are now avail-
able in the United Kingdom through
Wessex Electronics Lid., Royal London
Buildings, Baldwin Street, Bristol, 1.
There are a number of basic models in |
the range, cach covering a variety of
pressure ranges.  The models differ
mainly in the geometry of lead nttach-
ment—see illustration, (Model M-5 on
the left, M-6 centre and M-7F on ihe |
right.)

A four arm, bonded-foil strain gauge
is employed, to take maximum advaniage
of the strains on a flar diaphragm. and
is cemented 1o the inside surface of the
diaphragm. The transducer itself will,
through its smail dimensions, cause littie
interference in gas or liquid flow systems.

Typical of the physical and operating
characteristics of the range are those of
the Model M-5. This particular model
is available in four pressurc ranges—
from 0 1o 15, to 30, to 100 and to 150
p.s.i.—and its thickness ranges according
to pressure range from 0.02 to 0.035in.
‘The weight of the M-5 is 0.1 gm.

The recommended input voltage for
all models is 3V dc. or ac. and ihe
working temperature range is —40° o
+150°F.

WW 126 for further detaits

High- voltage TranSIstors

A RANGE of high-voltage silicon n-p-n
transistors, manufactured in the U.S.A. |
by Industro Tranmsistor Corpn., are
available from Lectropon Lid. of Kin- |
bex House, Wellington St., Slough.

The range includes types with V cr
and VCB of 100-800V (at 200 pA) with
an Lp,. of 20-30 at 25mA. Peak col- ]
Icctor currcnt is 400mA and dissipation
varies between 3W and 15W ar 25°C |
case temperature. Prices vary between
9s and £19 depending on ratings re-
quired.

WW 327 lfor Turtiier details
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A RANGE of miniature constant-current
charger modules for use with nickel-
cadmium batteries is now available from
Kynmore Engineering Co. Lid, 19
Buckingham Street, London, W.C.2. The
range is based on an earlier module
developed for incorporation in recharge-
able torches and pocket larps.

Three- and four-lead modules are
available and, having low reverse
current figures, may be permanently con-
nected to the batteries they are 10 re-
charge. The three-lead modules use a
circuit similar to the original module for
the torches and pocket lamps (illu-
strated), while the four-lead modules
cmploy a bridge circuit.  As can be scen
from the illustrated cis it, @ capacitor is

fcatmn by a pair ()f L,old bonded
conductor diodes. Six different si:
available in the standard range,

capacitics ranging from 2 to 45 mA—
assuming a 239V a.c. supply. On 115V
supplies the current ratings are halved.
The maximum load is ten cells.

The smallest in the range measures
0.8in long by 0.6in diameter and the
largest 1.7in Jong by 1.25in diams
The price of the modules varies nccord—
ing to current rating. Hundred up
prices are from 10s, for a 2mA unit
suitable for driving up to five cells, w
195 6d for a 45mA unit, suitable for
driving up to ten cells.

WW 32§ for iurther details

V.H.F. HIGH-POWER TRANSISTORS

A NEW serics of high-power v.h.f.
silicon n-p-n transistors, from TRW
Semiconductors Inc., includes a device
which will detiver up o 40 W, with a
€dB power gain, at 175 Mc/s. Desig-

| nated PT3690, it is a silicone encap-

sulated device with the dice completely
isolated, It is mounted on a bersllium
cxide stud and has radially-mounted
leads making the device “suitable for
printed circuit board mounting. The
transistor geomelry makes use of a
unique symmetrical method of parallel-
ing devices on a single chip. The com-
plete wansistor comprises 24 transistor
clements arranged in four clusters of
six and each element contains a thin
film emitter resistor to balance the in-
put r.f. voltage characteristics of the
basc-cmitter diode. Other specification
details include a Vi, 60, Vego 40 and
a Vuun 3. Onc-off price is £44.

The other two in the series, available
in the United Kingdom through M.C.P.

Electronics Lid,, of Station Wharf
Works, Alperton, Wembley, Middx.,
are  both 150 Mc/s devices. The

PT5692 has a 6dB gain and will pro-

1

vide a 20 W output, and the PT5694 a |

power gain of 8dB and a 12'W outpur.
The respective prices are £22 and £12.
WW 329 for turther details

WL.H.F. TV Tuner

A TRANSISTOR quarter-wave tele-
vision tuner for the band 470-860 Mc/s
was announced by Plessey at the Paris
Components Show—a report of which
appears on p. 119, The tuner has four
push-buttons which operate dircctly a
60° tuning capacitor, thus eliminating
the more usual switches. Two versions
arc available, to cater for both 750 un-
balanced and 3002 balanced inputs, The
tuner is obtuinable from the Electro-
mechanical  Division, New  Lane,
Havant, Hampshire.

WW 330 for further detalls
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MARCH MEETINGS

Tickets are requived for some meetings :

readers are advised, therefore, to communicate

with the secretary of the sociery concerned

LONDON
Ist. LEE. & LER.E.—Discussion on
“Infra-red camera techniques ™ at 2.0 at
Sn\ny Pl v.C.2.
2nd. Colloquium on Micm-

phom.s ” ut 9 30 at Savoy Pl

7th, I E E.T.E—"*Control by compu:cr
by . Johnston at 6.0 at Savoy Pl,
\V.C.Z

7th. T.EE. Grads—* An m(rodun.t_mn 10
silicon controlled rectifiers " by P. N.
Norris at 6.30 at Savey Pl., CY 2.

8rh LEE. & Soc. of Insrmmmr Fech.

**A new approach to measurement and
dala transmission  for  process-control
systems ¥ by [ R. Young. A. T. Keefe and
G. Moss at 5.30 at Savoy PL, W.C.2.

th.  Radar & Electronics  Assoc.—
“\Where are we with radar?—some high-
lights in radar development_and achieve-
ment” by K. F. Slater at 7.0 ar R.S.A,
John Adam St., W.C.2,

9th. Ih, * Applications_of electro-
statics ” by A, W Bruzh( and P. L. Sccker
at 5.30 nt Swo PI
Sth. EE— Tm scanmng clectron
mlcroscopc md other clectron probe instru-
ments ” by Prof. C. W. Oatley at 6.0 at
Savoy PL. C.

9. S

Electronic organs 7 by
0 at the l.ondon School

hnnmg in a
P. Sollom (GaBGL) at
Adam St., W.C.2
—Anditorium acoustics”
by C. "C. Buckle ar 7.30 at CLX’l(l"’ll Office of
Informatien. Hercules Rd., S.

10th, stcussmn on “ hc
Multicarrier per i
satellite repeaters ™
Ww.C.2.

at 530 at Savoy Pl,

1ith. ILE.E—* Some recollections of the
carly days of radio research ” by Dr. R. L.
Siith-Rose at 5.30 at oy PL, W.C.2.
14th. —** The explanation of some
fundamental phenomena of mndcm physics
using 2 ballistic theory of light™ by R. A.
Waldron at 5.30 at Savoy PlL. W.C.2.

Tith, T “The ten-clement band-
pass_filter section 2nd its xpphcanom
S. Browr v PL, W,
Téth. b t
vision film department” at 7.30 at © entral
Office of Fuformation, Hercules Rd., S.E.1.
21st.  LE.E—* Electron-beam \w.!dmg

and machining” by H. N, G. King at 6.0
at Savoy X’l w.C.2.

22nd.  LE. Discussion on *“ Solid-
state switching—for better or for worse?”
at 6.0 at Savoy PL, W .

23rd. L.E.E.—Discussion on * Technical
information—a_new. teaching subject” at
5.30 at Savoy Pl o

23rd. LERE— c rcpaganon n[

sound through liquids” by Dr R. W. B.
0 at 9 Bedford Sg., W.C.1.

raham Clark Lec-

in socic!\- b
1 , W

== Scmlconducmrs in !elLvllell receivers
by P. L. Mothersole, R. Bndxzen and K. E.
\S artin at 5.30 at Savov Pl, W.C.2.

29th. LERE & 1
‘Compuru— control in industry: cqmpmem
dcsxzn and application engincering ™ at 2.30

the London Schooif of Hywiene and
Tromcnl Medicine, Keppel St, W.C.1.

30th. B.K.S.T.8.—" The use of magnetic
tape ” by P. T. Hobson at 7.30 at Central
Ofice of Information, Hercules Rd., S.E.1.

——Symposxum on
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3lst. LERE-—A sympesium on
“ Monitoring of ground and airborne 1.L.S.
equipment for automatic landing ” at 2.30 at
the London School of Hygiene and Tropical
Medicine, Keppel St., W.C.1.

ARBORFIE,LD
LER “ Random signal test-
o b P. Atkinson and A. Ley at 7.30 at
l ME School of Electronic Engineering.

M
- Rad1r—prcscnr position
nds ” by Dr. Glazier at

and future tres T.
Midlands 11Luncuy Board,

6.30 ar thc
Summer Lan

23rd. 8.
B. ]. Rogers ar
Technology:

28th. w of laser devices
and apnlications Forbes at 6.30 at
the Midlands Electricity Bd,, Summer Lane.

BRIGHTON

30th, L. —"“The radiophonic work-
shop of the B.B.C.” by F. C. Brooker at 6.30
at College of Technology, Moulsecoomb.

.—* Colour television ™ by
.30 at Collepe of Advanced
Gosm Gnen

A re

BRISTOL
'Hrd

LER.E. & Brit. Con.puter Soe.—
ed magnetic thin film memories
. I. Gibson a1 7.0 at University
Envineering Laboratories, University Walk,
Clifton.

CAM BRIDGE

—* A rralfic simularor by
D G “Heath at 8.0 at the University
Engineering Dept., Trumpington St

CARDIFF
7th. L

.E. & LE.E—"Tclemetry—
the presel osition and (uture trends™ by
R. L Young ar 6.0 at South Wales [nstirute
of Engineers.

CARSHALTON
30th. S.E.RT.—“The installation and
mammnnu of domestic colour reccivers
- D. J. Sea! at 7.0 at the College of Further
Ldumuon, Nightingale Rd.

CATTYR[CK
3

—* §pecch compression ” by

I cld at 6.30 at the Schoo! of
Sngn als, Cmunck Camp.

CHELMSFORD

22nd. LE aspects  of
microwave [ I “ by ]. A. Penney at
6.30 at the Technieal High School, Patch-
ing Hall Lane, Broomfield.

CHESTER

28th. LEE.-— Telemetry—the present
position and future trends ” by R, Young
at 6.30 at the College of Further Education.

CHRISTCHURCH

23rd. 1.E.E—* Radio interference prob-
lems in the oy:xI Navy ” by B. N. Amos
at 6.0 at the King’s Arms Hotel.

COVENTRY
14th. LE.R.E—*Radio astronomy ” by
H. Gent at 7.0 the Lanchester College

—* Various

of Technology, Priory St.
CRAWLEY

23rd. LEE.—"Systems engineering ™
by Sm at 6.30 at the College of

Further Education.

DORKING

tath, LEE.—* Applications of mascrs
—what they are and what they do ” by Dr:
K. Hozelitz at 7.0 at Star and Garter Hotel.

DERRY

31st. LEE.—“ The problems of block
release courses ™ by T. S. Hopkinson at 6.0
at College of Technology, Kedleston Rd.

EDINBURGH

9th. LERE., & LE.E~—“Laser range
finders—systems _analysis  and electronic
circuits * G. Hamilion and A. Fowler

v
at 7.0 at the Dept. of Natural Philosophy,
The Um»crsu), %xummnnd Street.

29th, LER.E .E.E.—Sy1 mpusxum on
“Tape recording of biological signals ™ at
9.30 at the Royal lnﬁrmary, Lauriston Pl

EVESHAM

29th. LER.E~—“UMHF. tuners” by R.
Bridgen at 7.0 at the B.B.C. Club, High
Street.

FARNBOROUGH
Ist.  LEE—*“Colour television trens-
mission_systems ” by W. Wharton at 6.30
at the Technical College, Boundary Rd.
31st.  LE.R.E~—"Random access com-
munication system ¥ by L. C. Walters at
7.15 at the Technical College.

GLASGOW

10th. LERE. & LE * Laser range
finders—systems analysis and  clectronic
circuits ¥ by G. Hamilton and A. Fowler
ar 7.0 ar the Institution of Engincers and

Shiphuilders. 39 Elmbank Cres.
1-tth, —Faraday Lecture ‘Ccmpu—
ters, col and automaiion * by D.

cox
Hall at 7.0 at the Concert Hall,

HARLOW

8th. LER.L—* Automatic  tracking
from surveillance radars ” by Dr. T. Buck-
ley at the Technical College, The High.

HUDDERSFIELD
ER.E— Automatic _tracking
from sur\cllhncc radars ” by Dr. T. Buck-

ley at the College of Technology.

LEICESTER
E —* Development of satellize

Commumc' s” by F. J. D. Taylor, W. J.
Bray and R \V White at 6.30 at the
College of 'Icchnolng

15th, ~—“ Lasers and direct
encrgy weapons Dr. R. C. Smith at
6.30 at the Univcrsixy.

15th.  Television  Soc.—* Pulse-width
modulated amplifiers ” by C. M. Sinclair at
7.15 at Vaughan College, St. Nicholas St

LIVERPOOL

16th. 1.E.R.E.—* Radiophony—the syn-
thesis of sound effects for radio and tele-
vision ” by F. C. Brooker at 6.30 at Walker
Art Gnucr) liam Brown St.
** Electronic  design ™ by
H. V Bcck at 6.30 at the Elcctrical Engin-
cering Department, The University.

25th & 26th, I.E.E.—Farad. Lecture,
“ Computers, conirol and automation ” by
P. D. Hall at 6.30 at Phitharmonic Hall.

LLANDAFF

18th. Television Soc—* TV  colour
systems ¥ by Sansom at 7.30 ot the
“echnical College.
MANCHEST[R

Ist. LEE.—Faraday Lecture, “ Com-

puters, conirol and automation ” by P. D.
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(students) and 7.30 at the

13
Frce l raJL Hall.

MIDDLESBROUGH

23rd.  LE = Cumlnunxcaunns satel-
lite systems ” C. Husband and
H. Stwanesby at 630 at Clwuhnd Scicatific
Institute.

NLWCASTLE UPON-TYNE
S.E.R.T.—* Industrial electronics ™

by E Sunus at 7.15 at Charles Trevclyan
Technical College, Maple Terrace.

8th. L.E.E.—Faraday Lecture “ Compu-
ters, control and automation” by P. D.
Hall at 7.15 at City Hall.

9th.  LER.E—“The application of
analogue computers ” by C. Cox at 6.0 at
Institute of Mining and Mechanical Engin-
eers, Westgate Rd.

NOTTINGHAM

29th.  S.E.R.T.—* Currenr trends. in
transistor radio design and servicing” by
D. E. A. Harvey at 7.30 at East Midlands
Gas Board, Lower Parliament St.

PLYMOUTH
22nd.  LE.R.E.—* Elecwronic  circuits ”

by G. King at 7.0 at City of Pl)momh
College of rec]molog\
PORTSMOUTH

Ind.  LE.R.E.—“ Proximity sensing by

magnetic induction applications and tech-

miques 7 by D. Burnard at 6.30 ar High-

bury Technical COHLEL, Cosham.
16th. -E. he future of auto-

nomics by Dr . Uttley at 6.30 at
¢ College of Fcchnoloey, Anglesea Rd.

READ!\G

28th. * Planning of communicarion satel-
lite systems” by J. K. S. Jowett at 7.30
at the Great Western Hotel!

SALISBURY

9th.  LE.E.—* Electronic circuits—past,
present and future™ by G. King at 6.30
at College of Further Education.

SCUNTHORPE

~—" Compurers in contro{ of
proussus " by Dr. D. N. Truscort at 7.0
at the Technical College,

SOUTHAMI‘TO\'

LERE. & LEE—% l'lec(ron mic-

roscopy and mtcﬂ\ -clectronics ”’ by W. C.
Nixon at 6 30 at University.

29th, E.R.T.—" Insulation_and carth

resistance measurcmems " by E. A. King

at 7.30 at the College of Technology.

STOKE-ON-TRENT

29th. LERE—* Mascr< and lasers ”
by Professor D. J. E. Ingram at 7.0 at
North Staffs College of Technology, Col-
lege Rd.

SWANSEA

17th.  LEE—“The application of
secondary surveillance radar to -air rraffic
control ” at 6.0 at University College.

THURSO

17th, LE.E.~— “—[LlemLKr\'—PrCSQn! posi-
tion and future wends” by R. E. Young
at 7.0 at the Technical College.

WHITLEY

Zith. LEE— Radar, present position
and future trends ” by Dr. E. D. Glazier
at 645 at Botham’s Cafe, Skinner St.
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choise #C 3

THE HOUSE OF BULGIN
AT YOUR SERVICE

A COMPLETE RANGCE OF PRECISION
MOULDED INSULATION SWITCHES

Produced on our highly automated plant- these switches are inexpensive but
completely reliable, giving a normal maximum life of 25,000 operations. Stricc
quality control during all production stages and top quality materials ensure
that the finished products are superbly finished in all respects.

TWO POSITION SINGLE POLE TYPES

List No.

S.M. 259/PD 5.M.] 3]5/PD/TERM
This series is based upon two basic switch units giving Change-Over, Make-Break either
biased or non-biased switching, which can be actuated by many different methods.
Lever-toggies are the normal means but Push-button, Push-pull and Push-successional
action are also available. Connections to tags or screw terminals.

TWO POSITION DOUBLE POLE TYPES

i List No. S.R.M.265/
List No. 5.M.443 TERM/S@.

List No. List No.
S$.M.270/PD S.R.M.270/5Q.

The basic switching arrangement in this range is Change-Over, which can, if desired be
wired for Make-brealc. Actuators are as for the Single Pole range above, but conncction
istotagsonly.

THREE POSITION SINGLE AND DOUBLE POLE TYPES

Sixtcen models, 8 Single Pole and 8 Double
Pole comprise this range. Rated at 250V.,
6-10A. {depending on circuit conditions), both
three position centre-off and two position,
biased and non-biased types are available.
Toggle operators and 4 BA. terminal screws
are standard, but AMP type tags can be-fitted
if required.

List No. S.M.446 | it No. s.R.M.270

List No. 5.790

b
List No. $.780
FULL DETAILS IN CATALOGUE
MANUFACTURERS AND SUPPLIERS OF RADIO
AND ELECTRONIC COMPONENTS TO
ACHIRALTY MINISTAY OF WORKS
AINISTAY OF AVIATION
MINISTAY OF sUrPLY
AESEARCH ZETABLISHMENTS

A. F. BULGIN & CO. LTD.,
Bye Pass Rd., ]§nl*king', Essex.
Tel: RIPpleway 5588 (12 lipeg'.)

mRc,

WAR OFHCE

AR MINIETRY
HONE OFFicE
hown ‘AcENTs




1000W LOUDSPEAKER

2-IN CONE DISPLACEMENT AND AIR-COOLED
VOICE COIL

WHAT is claimed to be the most powerful single acoustic
reproducer ever built has been developed by Stromberg-
Carlson, a division of General Dynamics, in the U.S.A,
on behalf of Convair. The loudspeaker, rated at 1kW and
weighing about 150 1b, will be installed in Convair's acoustical
laboratory, where it will be used in research into the effects
of high-intensity noise on components and structures of
missiles and jer aircraft.

A number ol unique design features are incorporated in
the speaker to make its remarkable acoustic capabilitics
possible.  The most unusual portion of it is the low-frequency
unit cxtending up to 300¢/s. This is driven by a powerful
24)-1b ring magnet of Alnico V, having a roral flux in
the air gap of 696,000 Maxwells, The heavy-duty cone is
specially mounted to allow excursions of up to two inches.
Because of the large amounts of power that must be dis-
sipated, the voice coil is made of materials to withstand high
temperatures, so that it is capable of continuous operation at
temperatures up to 500°F. A small fan blows air through
the voice coil while the loudspeaker is in use.

In addition to the big *“woofcr,” the loudspeaker also
includes -a high-powered acoustic compression driver and
coaxial horn for reproducing mid-range {requencies (300 to
2400 ¢/s). Thus the speaker reproduces the first six standard
octave bands, as defined by the American Standards
Assaciation.

Although, in the initial application of this loudspeaker, there
was no need for producing the extreme upper end of the

1 kW foudspeaker developed for investigating high-intensity acoustics.
The unit weighs | 50lb and is mounted in a frame [8in square. Cone
displacement can be 2in and the voice coil is air cooled.

audible frequency spectrum, Stromberg-Carlson has designed,
and is now producing, Ligh-frequency “tweeters™ which
will extend the range of the speaker to 15ke/s. For any
future application of the loudspeaker where this high-fre-
quency response is required, 13 of these tweeters will be
mounted in a ring around the mid-range horn.

The entire loudspeaker structure is mounted in a heavy
cast aluminium frame only 18in square, and has been de-
signed so that each of the various moving components, where
trouble is most likely ro develop, can be easily removed and
replaced without dismantling the entire speaker or removing
it from its mounting.

LOW-VOLTAGE TRANSISTOR CONVERTER

WITH the current interest in “ unconventional ™ sources of
clecirical power (thermionic and thermoelectric gencrators,
fuel cells, and solar cells) which produce high-current low-
voltage outputs, it has become necessary to develop low-
voltage d.c. 1o ac. converters which offer a high cfficiency.

Switching  con-
verter giving an
efficiency of 80Y%
ataninput of 1 V.

Normally, transistor converters give only a low efficiency
when operated at low input voltages, and to avoid this
the RIPPLE isotope-powered thermoelectric  converters
developed a1 Harwell use tunnel-diode converters.  The
problem is particularly rclevant to space vehicles, and a
iransistor design has been developed under a N.A.S.A. con-
tract, which provides an efficiency claimed to be about §0%
for a d.c. input of 20A at 1V. At an input of 3V the
efficiency is said to be increased 1o 94%.

This high efiiciency is, of course, obtained by operating
the transistors as switches. When an input voltage is
applied to the circuit shown one of the transistors will start
to conduct (Trl say). When the saturable-core transformer
becomes saturated, the base current in Trl will be turned
off. The cnergy stored in the transformer then causes Tr2
to turn on. The alternate saturation and desaturation of
the transformer causes the input voltage to appear alter-
nately across n, and »n,, thus providing a rectangular ourput
in the load.

The transistors should be reasonably well matched and
mounted on a common heat sink. However, a high degree of
mismatch can be tolerated between the base-emirter voltages
of the transistors by adjusting the relative number of turns
on the base-emitter windings of the saturnble-core trans-
former.

WIRELESS WORLD, Marce 1966
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A SUCCESSOR TO THE FAMOUS
“TROUGHLINE I : FM “TROUGHLINE 3"
Price £31 : 14 :6d.

HI-FI NEWS—"To sum up
the Leak Troughline ! belongs to the very limited class of aristocrats
in the tuner world."”

A MAJOR LOUDSPEAKER INVENTION
THE “SANDWICH" Price £39 : 18 : 0d.

AUDIO AND RECORD REVIEW—
.. . This design must be regarded as ¢
breakthrough of fundamenta! and far-
reaching importance.”

WIRELESS WORLD 85
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ANOTHER MILESTONE IN AUDIO ENGINEERING
“STEREO 30" TRANSISTORISED AMPLIFIER
Price: £49 :10:0d.

WIRELESS W ORLD Editorfal, May
1963—** Last gutumn during his presi=
dentigl address to the British Sound
Recording Association, H. [. Leak demonstrated a prototype high-
quality transistor amplifier which gave results indistinguishable from
those of his valve amplifiers . . .7

“ People sometimes ask why there is any necessity to change ta
transistors. The elimination of the output transformer is, in our view,
sufficient reasan now that solutions of the prablem of linearity in the
response of the rest of the transistor circuit have been found. As
additional bonuses we get smaller size, coaler running and the prosbect
af longer life.”

If you are interested in Hi-Fi equipment combining faultless presentation with audio engineeting to impeccable
standards offering studio quality reproduction at reasonable cost , . .

WRITE NOW FOR FULLY ILLUSTRATED AND DETAILED LITERATURE.

LE AK

. . . the first name in High Fidelity since 1934

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3.
Telephone: SHEpherds Bush 1173 (PBX). Telegrams: Sinusoidal, London, W.3,

WW-—125 FOR FURTHER DETAILS.
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THE \
WORLD’S

SMALLEST

FANTASTIC RANGE AND POWER

THE SINCLAIR MICRO-6 is proving more and more the modern way to
listen to radio. This fantastic set takes up less room in your pocket
than a box of matches. It has impressive power and selectivity, yet
can never interfere with the privacy of other people. Often you will find
your MICRO-6 giving satisfaction in places where other radio sets simply
cannot be heard at all. It is economical to run and most dependable
in use. The é&-stage circuit developed by Sinclair Rad:omts tentres
upon the use of special Micro-Alloy Transistor inclair T.5) to
achieve such phenomenal performance. Yet building is casy, and by
following the well-prepared instruction manual success is assured
even if you have never put a transistor set together before—so start
yours today. Over 30,000 constructors have now built the Micro-6.

REMARKABLE CIRGUITRY

Tn tho Sinclir Micro-6 three Micro-Alloy Transistors
are used 1n 2 unique and highly efficient 6-stage circuit
as follows: Two stages of RF amplification are fol-
lowed by an efficient double-diade detectar which
drives a high-gain 3-stagc AF Amplificr. Powerful
A.G.C. applicd to the first RF stage ensures fade-free
ceception from the most distant stations tuned in
on the medium waveband.  Everything including
ferrice rod acriat and pill-size batteries are contained
the clegant ciny whitc. gold and biack case.

smaller
than a
box of matches

MaRcH, 1966

@& S1ZE—if x 1% x 1.

& WEIGHT—One ounce, including
batteries.

& BANDSPREAD FOR LUXEM-
BOURG.

@ PLAYS ANYWHERE—IN CAR,
BUS, TRAIN, ETC.

Building is simple. Al
parts including transistors,
lightweight earpiece, casc
and dial, and 8-page instrusce
tion manual come t0

Mallory Mercury Cell Type

ZM312 (2 required), cach
Vil (Pack of 6 10/6.)

THE ULTIMATE IN SIZE, POWER,
QUALITY AND PRICE

AND
y Designed to [aboratory standards
PRE-AMP Ideal for 12v. battery operation

THE SINCLAIR Z.2isa umvers:lly ﬂextble amplifier,
werful, 1tis supplied
ready bullL and is very easily m:talled Intend:d as the ¥
Keart of any high quality system, its small size and
high cfficiency of the Z.12 make it equally applicable for a

;. A. system or any other application
highest possible quality is the first
requirement. The Z.I2 incorporates its own &
pre-amplifier to which you add the tone and
volume control system of your choice for mono |
or stereo as shown in the manual supplied with
every Z.12. The size, the performance, and the
price of the Sinclair Z.12 all favour the construce

g the plug of the earpiesc included, switches
the set on.

SINCLATR
COMBINED
AMPLIFIER

1 ';];‘”

SIZE 3" x1¥"x
WEIGHT — 3 oz

12w.

BR.M.S

GONTINUOUS for who wants the best in modern transistor
SINE WAVE equipment: in fact, the Z.12 is today's finest buy
(24 w. PEAK) in top grade high (idelity.
15w, R.M.S e criadk |
Music Power 0 i enesiend and is b0 . for us€
(30 w. PEAK} s ks oy 0t ot 3 @ For 620 v. D.C. opération; ideally suitable for us
16 ds far wore sensitive roduces @ rery ,rm..l,., with 12 v. battery.
ot i 4 5 o, u sgmad it ] e ® 8 special HF, Transistors in special circuit having

‘Ready built, tested
and guaranteed

39/6

Fecummend thia

ultradinear class B outp
@ Response from 15 to 50, 00 ers
@ Output suitable for 3,7.5 and 152 Twa 362 speakers
may be used in parallcl.
@ Input—2 mY. into 2K
@ Signal to noise ratio—I

detzet w molss whnteocces.

mariellout Litle ampdiner fo scoryone.”
MANUFACTURERS PLEASE NOTE
The Z.12 can be supplied in quantily from
wtinck at very artractive terms, . lmplifiers to
specification can also be supphcd promptly ur

ter th:n 60dB.

SINCLAIR PX. | R ‘ ] 6 —b h
s G LR el i o
£2.14. @ FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS

SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE

Telephone— COMBERTON 682

WWw—126 FOR FURTHER DETAILS
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SINCLAIR

POCKET SIZE_COMBINED F.M.TUNER

s WITH PULSE COUNTING DETECTOR 7 TRANSISTORS
® WITH LOW L.F. TO CUT OUT ALIGNING 2 DIODES
WITH TWO OUTPUTS FOR DOUBLE PURPOSE SUPERHET FM

OPERATION - 2 OUTPUTS

T0 INCORPORATE THESE AND MANY MORE ELEGANT
EXCLUSIVE FEATURES IN A POCKET SIZE PROFESSIONALLY
DESIGN OF OUTSTANDING EFFICIENCY STYLED CASE

® Size—243" - 1} - & plus aerial.  Once again Sinclair Radionics prove to constructors that very high 3
standards of efficiency can be successfully combined with micro- -
@ Tunes from 88 to 108 Mc/s. techniques. The Sinclair Micro FM is 20 outstanding exarnple. It =
@ One output for amplifier, recorder,  incorparates a number of advances over conventional practice to
etc., and ane far personal listeaing,  achieve amazing standards of performance. Despice its small size,

i " . this fully fledged 7-transistor 2 diode FM superhet has two outlets

@ In ncat black case with polished ¢ cnable it to be used both as a tuner for hi-fl or tape recorder

and brushed aluminium escutch-  and as an independent pocket receiver for persomal listening. Pulse
¢on and matching tuning control.  counting deteccion assures improved linearity and  therefore

N cecor audio quality: low LF. docs away with aliznment probloms.

® No alignment  problems. Such is the seositivity of this cuner that the telescopic acral is

sufiicient for good roception atmost everywhere. In styling. the
Sinclair Micro FM is the most elegant. professional looking design
ever offercd to constructors, yet with all these plus features, this
sec casts paunds less, so chat anyone can chjoy the advantages of
EM to the full today.

The Sinclair Micro F.M. is 2 complete Seven transistor, twa diode
F.M. superhet. An R.F. amplifier is followed by a scif-oscillating
mixer with low LF. This dispenses with the need for alignment
and bulky components. A three stage L.F. amplifier produces
2 square wave of conscant voltage which is eventually converted |
into uniform pulses, arranged so_that the original modulation is

BRIDGED TEGHNICAL
DESCRIPTION OF THE
FSINCLAIR MICRO F.M,

To: SINCLAIR RADIONICS LTD,

reproduced exactly. 'Akcr equalisation, the signal is fed to the | l
audio ovtput_socket for use with an amplifier or cecorder and
also to the receiver's own audio amplifying stage for COMBERTON CAMBRIDGE
the Micro FM to be used as an independent self-con- | I
tained receiver. Please send me
AL " locks " each station tuned in. ' I
THE SINCLAIR MICRO FM is completely scll-contained I I
within a neat black plastic case faced by an clogantly
designed frone panel of brushed and polished solid
p aluminium with spun aluminium tuning dial (o match. |
®”  The tuning scale is marked in I '
@ SUPPLY VOLTAGE—SY from self-contained staadard l ------------ e |
GUARANTEE: : atcery.
[5”);/011 l-'ﬁsrf':é @ CONSUMPTION—-SmA. | for which I enclose Cash|Gheque/ Money |
:':y;‘y:z;"p;;u Gomplete Kit of parts including Tels. © SENSITVITY—Typically 3 microvotcs. l Order walie £............s i ml d=tdk.. N
reccive i, re- SE3pic Aerial, T Transistors, Case, g SIGNAL TO NOISE RATIO-—30 dB ac 30 microvolts.
rorel’S, ' "5e Eargiece, Instructions, ete, NAME
when ﬂmr mona 5 19 6 ® Ag;mlodamsqu“cy RESPONSE—I0 to 20000 cfs I AME e o i B §erEmE T e e .
e will be re- - ADDRESS oot e
(i) B G £ L] L] ® A GUARANTEED SINCLAIR DESIGN |
- { COMBERTON CAMBRIDGE
— plese - mention WW 3
Telephone 682

WWwW—I27 FOR FURTHER DETAILS.
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 Belclere

TRANSFORMERS

M.S. Range of-

COMPACT MAINS TRANSFORMERS

Standard Range Or Designs to Specification

The M.S. Range of COMPACT MAINS TRANS-
FORMERS has been developed to meet the nceds of
engincers requiring maximum VA. density in miniature

clectronic circuitry.

of approximately 2.5 VA. per cubic inch.

Send for descriptive literature:

OXFORD, ENGLAND.

The power rating of 10.5 VA. represents an achievement

THE BELCLERE COMPANY LIMITED, 385/387 COWLEY ROAD,

IIIBININ]

‘__ 175"

Tel. OXFORD 77266/7

WW—I128 FOR FURTHER LDETAILS.

HEYWOOD

SCIENTIFIC AND
TECHNICAL BOOKS

Graded Problems for Electrical Engineers

D. W. Hinde, 8.5Sc., M.L.LE.E., and K. M. Smith, A.M.|.E.E.

An important collection of problems for Technical College
Courses covering the new National Certificate, Higher National
Diploma in Electrical, Mechanical and Chemical Engineering,
Elccerical Technicians and Electrical Installation.

35s. net by post-36s. 3d. 288 pp. illustrated.

Study of Flectric Circuits  Volume !

J. Lagasse, translated from the French by A. K. Godden.

“This is the first part of a two volume work which gives a com-
plete treatment of circuit theory developed on up-to-date lines.
“This first volume covers general analytical methods.

45s. net by post 46s. 6d. 222 pp. iflustrated.

Magnetic Tape Recording

H. G. M. Spratt, B.Sc.(Eng.), M.LE.E.

The new edition has been thoroughly reviscd and re-illustrated
and is a comprehensive, up-to-date reference on this important
subject.

63s. net by post 64s. 10d. 368 pp. illustrated. 2nd. edition,

Field Effect Transistor Applications
W. Gosling, B.Sc.. A.R.CS., A.lnst.P., Assoc. Member A.LE.E.
Describes the device and its applications to emplificrs, filters
and oscillators, demodulators and trequency converters, switches
and trigger circuits, control devices, voltage and current regu-
lators.

40s. net by post 40s. 10d. 143 pp. illustrated.

Transistor Circuits
K. W. Cattermole, B.Sc.
A valuable, casily undersiood introduction to the subject, suit-

able for radio and electrical technicians, students and interested
amateurs.

70s. net by post 73s. 470 pp. illus.

The Transistor  Volume |
E. Wolfendale, B.Sc.{(Eng.}, M.LE.E.

An introduction to the modern approach to semiconductors,
their equivalent cireuits, and applications. Mathematical equa-
tions are given when they are useful in designing circuits but
detailed mathematical analysis has been avoided.

40s. net by post 41s. 2d. (Students' paper-backed edition 2Is. net).
168 pp. illustrated.

i S R e R e ]
Obtainable from leading booksel
Published for ILIFFE Books, Ltd.,

DORSET HOUSE, STAMFORD STREET, LONDON, SEI

WW—129 FOR FURTHER DETAILS.
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aspects of | @emstzony

TUNING WITH PRECISION

not just somewhere near but with unerring accuracy.

We believe that a high quality tuner needs a method of
tuning which is simple and accurate; for it is only in this
way that its full benefits can be realised. Therefore, all
the tuners and tuner.amplifiers in our 200 range incorp-
orate a high grade precision tuning meter.

Itis practically impossible to mistune an Armstrong tuner
(except by intent). On FM you tune the meter to the
centre zero position, and this gives the exactly balanced
condition of the discriminator for any transmission. The
high standard of tuning accuracy, together with the ex-
treme sensitivity and wide band Foster Seeley discrimin-
ator contributes to an FM performance of outstanding tuners
quality. .

On AM you tune for maximum right hand deflection.
Again the accuracy and sensitivity of the meter is a great
aid to tuning, for it enables you to sort out the programme ope
you want with more than usual ease. A final word. When- tuner-amplifiers
ever you see a tuner with a precision meter for tuning
YOU can be fairly sure that it performs with a high degree
of stability, for with this type of tuner drift can actually be
seen as perceptible movement an the meter. It is for this
reason that we not only say Armstrong tuners are ex-
ceptionally stable, we can prove it as well.

amplifiers

For full details and technical specifications of all models,
plustist of over 300 stockists, post coupon or write, men-
tioning cade number shown in the coupon.

ARMSTRONG AUDIO LTD tel NORTH 3213
WARLTERS ROAD,LONDON,N7

WIW—130 FUR FURTHER DETAILS.
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Complete portability | |;
needs

high power batteries

The Tv1 HIGH POWER 12v BATTERY and the
Ever Ready range of HIGH POWER 13 vOLT
unit batteries, 1P2. HP7, HP11, HP16 have
been designed and manufactured for
applications requjring Heavy Current

Drains, such applications being :

D.C. Motors, Main Pack Transceivers,
Tape Recorders, Alarm Systems,

Flashing Beacons, etc.

We shall be pleased to advise you on the most
suitable battery for your application and provide

Data Sheets on the above units.

For further information contact :
TECHNICAL SALES DEPARTMENT
THE EVER READY CO. (G.B.) LTD.

Ever Ready House, 1255 High Rd., Whetstone
London N.20. Telephone: HlLIside 8877

LIND-AIR o LIND-AIR

TRANSDUGERS AND
ACCELEROMETERS
co

Grade A1A.C.
VOLTMETER

i s cart be read aee

Tha movement, 18 jeweled anl pi

micr and knlfo €350 ‘potader mae qaick
o readings

o:mu slze 8in. X Shu. X Gin. Suchuling

omml At the ghlienlous s of $8/5/--
T & PO

SMALL MAGNETIC
IMPULSE
COUNTER

10 Impnlses per
wlth 4 digerseomt:
ing from 0 t) 0,909
operating on
SPETNRE Mk wite metad vover,

Yote, diitiond dontels for continning
operation ar titted
918, vius 15 1 & 1

SELECTOR

nimerous  appli-

SEFRAM RAPIDGRAPH |
Five Channel
/ High Speed
3/» PEN
RECORDER
Sl duin, TS, e

O ¥, 50 cyele n.qmruuenu
Bl% i, dim.x e el 21 Kilos.

A et oo rotess
i ew cont o

mnkn.n. jce, -
ovcriptive feutat ov s

‘onal i
At well under

PEN REGORDER i
Baltery Operated

Migh  Bpeed— Chaunel  Tull
Tortuio Taitery Operated: BYI)\p“U\ in
e unita, 1. Recorder. 2, glmmlier,

BRICE £139/10/-.
or Latlet.

. MICROWAVE
»@'comonzms

Large solection of mlcm
v blumbing in man,
s "ol contienrations hebd in atocks
K Bund crystal ndxer @ 15(-
X Hand flexibie transition wiveguilo

. 40/-
) B:mrl dummy foad 500 watls, lwsnd
£15

¥. & P\ on obove 9,

s\- ND &2 For \uuuo“ AVE
UATALOGUE.
MARCONI TF 1020A/1

RF POWER METER

Range covering 0-500 watt 104 0-100 watt.
oluas

t an eleot;

pulies;
reairians o~ werica santact
continucus ton,  Absolutely idenl
for window displays, switching lampe or
Wodele, 13 ar 24 v. B.C,
Branl ) Boxed,
1218, ino. . & T

LEDEX
ROTARY
SOLENOIDS
intended for 24 v. D
operatlon but will work

19 v DG Bize 5,
dixmeter.

Adgitional
Yaslty m’e @ 1/8 to oriler.

. PRESSURE]
GAUGES

LARGL RANGE
[0 GATUGES
FROM 10 I, per
8. inch.

l‘ll]CL FROM 5/

end for st.

rand new.

SYNCHRONOUS
A.C. HOUR
MOTORS

Totaliy enclesci wxlh integra? gear chazse
and read out eycle window, S
. I)nl . fin, !pmdle

cvck'u o Hevjar. @ 35/

30 cyeles 10 Reviflr. (@ 21~
v. 50 eyeles 60 kes/NIT. @ 36~

25 c;

Transteriners to enble maimo nper'ﬂ.lon for |
110 v. wmotoss @ 716

MODEL MAKER'S
Miniature D.C. MOTOR

Hdeal for driving 8 guar system or enn b
Tachomctor, | fipeed 10,900

0. Sooia x,a o

bhick ebonite

Spinie .

96, 1. &P

tn. x lm dh
i alo.  FRICE

THERMOSTAT
Witk cipillury.  Dango mnwr
250 volis 10 ampa.
PRICE £8/10/-.

WW—131 FOR FURTHER DETAILS.
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IND-AIR  LIND-AIR <LIND

AIR « LIND-AIR

LABORATORY

STOPWATCH

“Waltham”’
(U.s.A)

A ususcdd bt most
fol matrument, the
dial takiug only 6 socs.
e revolution.

= thus providing a most ac-
corate meremsent Lo be iads withic this
rapge. Bultable for usa tn Ia and

pen .
soopee, tape taeporia. ol wicatific
eserth

e Bccroent 29/, plus - P. & 7.
POT CORE ASSEMBLIES

Stort selection of our stock:
42100

1218 ) bz .
1876 | 1.A7 &
126 | Wriess ' L 10
packing on above 1j-.

STANTELUM

OAPAGITORS BY S T.C.

u»cnlh!c electrolitic.
slectrolitle, 4/~

versible clectruiitic,

30 A 150 ¥ reversine slestretii 7

47 Wil 10 v, revemible electrolitic,
Tt 19

aper,

et cloctrolitc, 5.6,

PLESBEY CASTANETS o ncailehic
& F. on above 1f-.

Bend S.A.E. for o1l spocifications aud

comprehensive lists.

TRANSISTORS, DIODES,
RECTIFIERS & VALVES

A pelection frum ur labeat lita.
OAG F

@ 1/8
BX68 @ 28 \.uw @ 1/6
0AZ246 @ /8  OCT @ 36
GEX51 @3- OU73 @ 3=
532 G B8 0023 @ 478
B8X11 @ 6d. 170 3~
QAU @ §d. 0Cis 8/~
oC7l @10~  8LO3 @ 99

180 Mofs.

Hectifier 25 v RMB @ 190 ik, @ 1/-
“Bem tor complate Hlusirnted I8,

METER BARGAINS

.C.
}nc W et B
© 151-

M.C, o B
ety (¥ Tocket sottmeter tg, 2
05 10A. 0-3500 v. D.C. Bhin. with s}mﬁ

Without /
Eostage « Mui packing an the sbove’ 6.
Bend ¥.4.E. for latest meter i

Aooxo\

RELAYS
S |

i) PO

s ]3000

Sealed, Time 0 Dslay, Micro
Belection lmm our vaal vange:
l!agﬂk(lo bc:nlcd HMMI N73 ?-] V. 40

m.,mn ﬁemu BME-NIZ 9 v

5/~
Carpun(u “touble coit 1700 ohmw, 4 c/o
piady, Gontact amasgemsents b stock

0/8.
xayuon semicatuctor relay time deloy
300 a

from 1 pec
@ £4/10/-
v

E. tor latest fiae

@PLUGS
@ SOCKETS
AND

CONNECTORS

Yoy subuamial stocks
ald ‘Bl and

comeotpzs by

American
Bellin,

Greenpar, Jones, McMurda,
o P)I: ,Flossa. Thoru ‘Pigmy Transraio.

clor  aecessories
S\TEER‘E‘LFXl

FULLY RATED 24
cAMLoBUE ROW AVAILABLE.

TIMER AND REMOTE
CONTACTOR

PAGE

TIM]

cvery 174 revolution.  Dial and pointer
#haw positéon by means of knob on frant
dial. “Resistance of solenoki 10 olmns,
operating voltage #i.

BEMOTE CONTACTOR

Sprigg otor dilsivg heasy cscapensent
which opertes con-
Tacta at. 1a0/mih.  leater dnd Lot
type thermontat provides lemperutins
regulati s

sla of an impulse clock,
iy counter fur model

o 22/6 ver Sct.

GALVANOMETER
DETECTOR

Highly sepaltive twin
‘galvanamet e
ovemment (n

cars, ete.
Plus §j- P & L.

wvart
insulution teaer, tele-
houe eircuit cheek-
. ete.
PRICE 25~

ENGINEER'S
FAULT

FINDING
AlID

it lur T
motar

Juaccemaltle anots.

s frum 2. (0 4t
unly conllrlmtlon bt

Pomered by

a magnet

Extremely

¢ for testing

magnets on
ete.

not-ona ete.
oue standard U2

Our Price 241 YT &40
ROTARY
TRANSFORMER Type 72

!.n

ok

ompm 1iTi50

tor
radion,

356~

Lz, “S” BAND
@ SPECTRUM
ANALYSER

ARCONI
T pme—="C' Type TF-984/1

Spectrum | Awlyor

mylors
luded:

Tites of L
es are !upplled

o
s Al Deflectlon.

Tuterim Frequency 22,5
A Bamin weh 100 DO for
Lower Requiretuenta IS0 430:630. <fo

mensions 12, % 17hn. X Tijin.
\\el‘hls‘ll\v

PRICK £75.
Fuily Overbanled aud Guaranteed,
1f required. the inptrument cam be sup-
);Hed mmph:u Sl AC. uolis Fover
for 220 t ndditlonl cost

AUTO
TRANSFORMERS—
FULLY
SHROUDED

too% cats, brand

Now a simple Low

Cost Servo System

within everyane’s
reach

50-VOLT
SERVO
SYSTEM

A uniique offer of i pair of 50-volt, B-cyele
fervas that enalile zemote {ndiation of
angular position W be nude.

biead for monitorivg Wil irestions T
the comtort of the ho he position
of it erlal syatera for anuteue broad
cnsting enthusinsts, The exact position
te mhoe! could b - g

"l renily
Obtainabic, by dsing £he 200-350-volt 155
on iuy matns transformes
size of magslipmotor 3
Cosl of palr. 53;-, plus

SYNCHRO AND
SERVO MOTORS

base serva
0.8 uotors,
molors,  gear  boxes,
Lysteresis motore, tacho-
generators, control Lrang-
mibters aud transtorners,
toraue trnsaltiem, re!
eolvers, motor

x %in,
&

driven

vartable mhmrl chopper

relaya, gears

Vaetric 1i \s 235, Bizs
4 v. 100

@ £610 0

cle
s “Transcoll :moo. Blze 115 v. 400 cycles
B e | BT e 8 5
e ey "SC“‘A“ Fe g;(;r Skze 10, 10.2 7. stator 1%7 v.
: - ol G5
[ Bmhso Control Tran 0
8 a8 Tohn Oster, Rize o, SAILLE © 190 crcle
G €17 8 o0
@ £1710 0 Sond_tar tilly Tostrated cstalogue on
@ £2310 0
Post free.
“DUPLEX*’ MAGSLIPS
Yaut ran; of transmitts receivers,
PRESSURE Huntere. Tesolvers, ervo. ndaction and
GAUGE inlustion penero

A mzster gauge
for ealibrating
xlating

ane ganges and
for the ace

¥in. recelver 50 cycles 50 v,
5
A.P. 10872, 2in. hunter 50 cycles 0.1 oz,
hv Temna @ £116 0
6650, 2in. transmitter 50 cyelea
50/50

Bend for IDustrated catalogue,

Tneasmrenont of
preowares. tie s the Tiywon Improved
Bowedu type. dil” with 150 sales

aters callprated, 0.200 I per siiare
e Benered brass s

hexigon  shank for direct unting.
Supnlmd with varlous ‘Ohrended Biting
Coryl b tro

c:\rry Normal  prica £18.
IRICE
SOLARTRON
COMPONENT
RESOLVER

ANOTHER FIRST FOR LIND-AIR
EXPERIMENTAL
PRINTED
CIRCUIT KIT

This Kit for
*etch your

" diirerent eireutt
grams for  congtrusting eversthing
Radio control receivers to
Tocators, and aven a. manwomas s

r

Hurcly the bargain of the tonth at eals
/8 for the Kit. <

fantastic
. here. In oe unit bsihe s
tu tuoniter charactertstica of loudspe

ponents; 1as aual
TR 8 fo 1000
w Gn to 160
couple meters
and guadratire nlltpuh
autpnt for oncilascopes e peo
el, P requirement
o0

. or 200-250 3
e £150. “ o
etulls.

In for further

SWITCHES | . ..

2 pole 12 way 5t 2/6 poat free,

53 TOTTENHAM COURT ROAb,

Telephone LANgham 3653 (10 lines)

LONDON,

W.1.

VISIT THE

L@o:\lll

You'll find thousands of interes-
ting items all at well under
manufacturers’ prices.  Our
experienced staff are able to
deal withall technical enguiries.

SHOP HOURS
9-6 p.m. Mon. to Sat.
9-1 p.m. Thurs.

WW—133 FOR FURTHER DETAILS.
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MODEL 370-E
MULTIMETER

0000 /volt D.C. valts,

b
m:/z.yo/l i
Cusrent 6304/
l/m'amﬂmm_\ e

S.A.E. FOR
ILLUSTRATED LEAFLET

Special Quotations for Quantities

CLEAR PI.ASTIC METERS

Viia o ’l‘ne \H\ 52P. “)h} sqvmn irnn(i (Cmn U h _,B
20 306 | vm/l 000/ 500’ v‘nvc{
1 050, A1 s0fi00 300 A
i’ o
m_f«
nfs i
ey T
P - Lol
e
s
3 i i ™
5 . M F»yfvﬁ et
4 17/6. Past paid.
Lypo MR.38P. 1 21, 32in. square trouls.
5 8976 50 226
1825
2 1826
5 286 &
] 81
a3 -2 073,000
g8 2 g Viasarion gL
gg s 2§ 8 / »L/rw uno ’:l 3.
3 55 g * -u-‘n Fi106:
228 .28
226 oy
a i3 8. DE
2/6 MULT]
6 730/ 12075001
6 SO0 G0
(i gL A fGI00;60

5,
8 Meoter 1w\ 29/
n. syuare trant

v
0
n FI0K [ LUK
auaze fronts. :
Toooivld

o
500w, . 1510 Mey
Type MR.62P. MID.
GopA z

1000 W 251
sous Ey A i K
BO-v-alpe A .. 97 lﬂlu A . A

BAKEI.ITE PANEI. METERS 578, 20000 0P, TUSH

Type MR.65, Blin. square lrants. e e
o volls un 10 1000 ¥
AL, vol 10 1000 1
wp to 10
Vegohur.  Current up to
Wit A, Declbels 1o
7
[DRY

T NEW 20 0000 /VOLT
/TIM]

HA(LZ/E00 AL

SAD.C.
154 G Moving irou, all oth e miing coil
VARIABLE
VOLTAGE
TRANSFORMERS

| AUTO TRANSFORMERS
Steny up oe A dusn.
200

Tuppet NODEL TEI0, 30,000
0.3 15»,nvm/wu/
D. 120/

me(/

|
A», .stw\n\ o:u.

Brand New Guaranteed — £5110/-.
Fully Shroaded. Inpnt l
G060 cfs.  Ontpas MOD‘;ZL
1 amp. £Y10/- £10/20™ | Do, SO
10 - /5024110 ’.Mrlll
516 o | R e
23310 | e e wirk mcter: 15 D oo Henr
17 ! fuws, £0/1316. "T'\mu,\ 0115230 v. omiz.y 2]6 a1
HEADSET AND aoom CHAMOIS PADDED MOVING
MICROPHONE ‘ €OIL HEADPHONES

aadian nofse exe
M/L P b T )

Complete with
25 s P

Mol heals
4078,

PRECISION COMBINATION
VOLTMETER/AMMETER
Too separate Tustrmaents honsol G polidied
ok case, i, seuen with kulte cise palitors.
Hanges » toloua: DG v
and Dutss | Current: O 54- 14
~4up,|xc.1 complte with rhints,

NEW MAGNAVOX 363
1 SPEED TAPE DECKS
perasdles ol Gullaro stislio de

60200
Teds

“ (rnl £ 4 lnck mll kz(hnr rrying ease. Jimnd new cowlition. HODEL PT-34. 1,000
219/10/- Car. Fal. £919.8 ench. Casn. 78 9 °“\.‘.Km n',m“‘,).rﬂ],
G.W.SMITH & CO. (RADIO) LTD [ | 3¢ 8ia%ss

3.34 Lisle St., London, W.C.2 ALSO SEE OPPOSITE PAGE

ERSKINE TYPE !
DOUBLE BEAM
OSCILLOSCOPES

Tiuehnse 2 ¢

Separate Y1 and V2 ampii-

flers, I'p t0 3.5 Mela

calib, 1t 100 ke

L0 . AG. Guaratcrd

perlect, £27/10/-. Curr. Yo/~

COSSOR 1035 Mk,
HI DOUBLE BEAM
OSCILLOSCOFES
fow onlv avallable of this
tatest frunzaved el
execllent soape wifepnl 1
ally rHgion.
M

OS[BB/U OSCILLOSCOPES
igh quality J‘uruhla

e
t.

qie
et
wlly o nted
Suitable

uu Is-
th Lo
Devilals =105, T e
b
iustonetions lead
£12:10/-.

with
S peoter
! 346

TRANSISTORISED
2 WAY RADIOS
Superh quallty. = Completi
with Wl eccssotics and Ty

S TRARSRTOL 108
1 PTRANSISTULR ].lGny u._!r
B+ OTRANFISTO 211.0:-
s
0 TRANSISTOR 28 Gns.
T,
Poat extrs (8.A.F. futh
details)
YOLTAGE
STAB|
TRANSFORMERS
WL dtabiize  your  maig
voltags Il hor T
Recrlvers  wd bt

cquipient

40
ootput Bl ¥
watte, Brand
£10/10/~

J! Discount fur quantitivs.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Qperutive aver wnioainsly long

dfktauces.  Sep

press G talh Dilrtons

vonaget| Tonga .,A i
B = mished

T ehony. | Nupplied. completo

with by u,ur(n and alt brieketad
6/10/~

¢

¥ Air cushioned badband
¥t robber eor pids
* Proquency resposse, 5
75 15000 eveies.” g dtich
senutiily, | Impedance 8
houe. Rupplied
coispicte with ail e,
e, overian) | juscsion

box ot ,’Lmnnml ™ ping.
816

WW-—134 FOR FURTHER DETAILS.
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SUPERB LAFAYETTE AMATEUR EQUIPMENT

35¢ [0-80 METRE AMATEUR
RECEIVER
c. oouversion with ucl anical

ol contrlied o, peoduct
Fatur crvatal |

o bty iean s

S.AE. for il detolls,

190 ke
5" mater
and ;mmmd 75 GNS.

HAZJD DE-LUXE GENERAL
VERAGE RECEIVER
Wonderfis i une 8 ve cctifivr.  Covernge
650 kr/s.-30 Mefs. amd 2 LF, stages, 'Q°
mwltiplier, et
h.\llrlspmml

mmf ldmmcr etr.  Brand new ami
tor inll et
¢ Hewisl \Ut forns

HA.83 GENERAL COVERAGE

e, Mefs,
00250

o4 Dunds 530 ke .-
s BPO-ANT. |11\mhprmﬂ Tumn-
e e e B4 QN Corr. na

a mu: for ".lxb(v ertormatiee. <alid state power
justable squelch control, rule dlal,

m.m T i, soeskoc and ot piel plone jock.
1240 v i
219/17;’6

vl rgl new and guaranteed.

350 Iteceiver Por
/3. provides Gdh utt
shle.  Complete adjacent
£8/19/8, post pald.

NUVISTOR GRID DiP METER

Compact {rur ane faunl speratinn, Vrequeney range 1.7-180 Mo/,
Shertion. Brpihed Eanplete with ul Gofs +d Tngtebetioan. £12
&

DE-LUXE V.F.O.
fi lands covering 80-100 mctres. |nplo)s high "
TX

np Oue iligh vatyat 1040 volts ¢ k.m s
sult dfal. Dual impedance 71", & perieion iz Gl
Bin.xTyin,  Buppiied PR i 16 GNS.
Car, 715,

TEST
EQUIPMENT
PORTABLE OSCILLOSCOPE CT. 52

A conpact (9x8x163in) general purpose “weape. Tt

10 ejs.- 40 kels. aubwlith | erdtivty 40
mV.jom.  Mubard DG 2§ OR aperation on 200]

260 v. A.C. Supplied mmplm Wil metai transil case,
strap, test leas, and visor howd.  Brand now amt giar
antecl 110/~ Carr. 10j-. Bupplied complete with
Instructbns

LONDON STOCKISTS OF: SWAN TRANSCEIVERS
% K.W. ELECTRONICS % GREEN EQUIPMENT %

MAIN LONDON AGENTS FOR
CODAR EQUIPMENT

CT53 SIGNAL GENERATOR

89165 Melw. and 20-300 Mefs,  Variabla
precion ultenvatar, R e Supplied
s Jeaacatibeation chart.

LELAND MODEL 27 BEAT
UENCY OSCILLATORS
cfs. on % ranges. Output
Bk Operation 00,260 v. A.C
1 perfect order £12/10/-. Ca

Ts$-382 F/U AUDIO
OSCILLATOR

1igh auslity Inodern Aurican {nstramen.
Frequency coverage on & baads. -200 .cfs.

Untpiat iupetaoe 10000 Ovltpnb wiouitor-

fng weter. 7 range oulput sltenuator frou
12 mlero-volts A Operagion 115

BOLAGO ot Rupyiiet 22 nor £40. Carr

CR70A. Commmunieatlon Re-
celver .

»

REUTER j.'rRACK TAPE'HEADS
Anfitted to Co ¥ aud Stilo Deck.
 hp. e low . erase.
> R Stono T b
1 track, vet of

soo cooooooco

anl Reeoiser
€C-40 §tation Contenl Uit
Postage extral

Opun 9 2.m.—6 p.m. every day Monday to Sacurday.

AM SIGNAL GENERATOR CT394
MARCONI TFB0IB/3/S
Frequenes range: 12-485 Mojs. in § bands. Var-
able attenustlon from ¥ to 1 volt inte G0
ohme. Crystal calibrator svery § Mejs. Vatiable
suoduiation dleyth. Carclor leve) wod modulution
roeters ttted.  Automstic outpnt level control.

i dlal and auxdiiary incre-
. Operating valtaze A.C, 100 to 130
and 150 to 250 volts, 40 to 100 c/a. Size L4jlu. x
23fin. x 104in. Welght 67 Ibs. Offercd in ex-
cellent eomdition, fully tested amd guarnteed.

MARCONL TFI44G STANDARD SIGNAL
GENERATOR

80 fefs 2 Ve, ok 1% Out variable irom 14 to

Intermal e wite wodulation 109 s wp to 769

T BgerationSabf0 Qftered n really

FECH Aol e W S v By £95.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

Accurate wile range
algnal generator cover-

-Uperation 200,240 v.
netions. £19 1
S

25t L]

2h P.
AMERICAN  1tii. " goui .-rr.af.‘
RECORDING 1
| TAPES

Firt  grade
quality

JOIV“ I m\L’\r
4,8001L, T.P. in
quantities. “ il

TRANSISTOR
SINGLAIR A‘,&,p TTiERS

ower pack £2714 -.
[rbenuing ity 96/19 5. £51616!
10 Power

Al Bosy
Pai

& /1.
1mpll|\'?hurlt £wm' . Kit £7/186.
20 power pack
Ylivo M e
ien

591
Miro A,

5.

i

oarﬁ, th s _lu.lar °11lu
Il post bl

NOMBREX EQUIPMENT

kel Stutlo Geurrdor 10-100.000 ¢/s.
uye. ’:)16/1
nal Generator

130 Lefs-

Toadstance ¢
2.0, 1 pi-longk, £8[5/
Trausiatorised Tuductlon “bridge 1111 160LL..
£18. Muing L nnmmr ;.“un supply
il utput 0 100 1A, £6 10/~
A e paat it bters:

GARRARD REGORD
ERAKD NEW AND GUARANTEED
BEP-12 Plaver

AUTOSLI Chonar
1909 Clunse

acity bridge 1.

:so»o Changerficeeo

R-278/GR RADIO
RECEIVER

). recsiver deslmed by Collins Rad
g on 1" ong ot

n the
atpy

4 eqnip-
Avallahle
it

(RADIO) LIMITED

Phone: GERRARD 8204/9)55
Cables: SMITHEX LESQUARE

i vlrels of pond.

imally costl
n ae ne= eanditlon. 1ully tested, co
aryatale. 50)-

3:34° LISLE' STREET, LONDON, W.C2

Trade supplied.

WW—135 FOR FURTHER DETAILS.
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[,ASKYS

VISIT OUR NEWEST BRANCH NOW OPEN AT:
42 TOTTENHAM GOURT ROAD, LONDON, W.1.

: LANgham 2573

This krepch iv devoted urlrrxlrrlu !a queality High-Fidelity equépmrnt— -Tﬂ)ll rrencdern,

Kecord Leproducers, Rudion, Tuners. ete.  Cusiom huilt pestaliations jros mlurred

comparirois of the beat in ST wn ident awrroundings. Upen il day Thurades, corly
clunty Stuislay.

\'bl( nlu ll“l(l’ £

i

e Rawd o 1
Stadis you_can
ol Tevroduction

4 Tottenhamn Court Toad,
cuient. I omr Dewonst
ot proctiiots i the talnn of b

aus showroams

.
m m U vellohrum umxm lnr!ud

SOUND

Amls’mol\a Goimrme LVSTRAPHD‘!L STELLA

GOODMANS ORTOFGX 10z
LHAPMAN GRUNDIG PAMPHONIC

HARTING BHILIPS
CORNOISIEUR HOLV. TELEFUNKE‘{
COSSOR JASON HADFORD THORENS

KORTING RESLO X
AR, EAK REVOX VORTEXION
ELIZADETHAN LERCO ROGERS W.B,
PERROGRAPH LINVAR SIMON WEARITE
FLGHORD LORENZ SM.E, WHARFEDALE

RD
1] you etinot eall please 3ol wn detuils of your choiee of equipniernt @l vo sl be pleased fo riote.
v Compiete Syses Purchoise acdree M for arereves visitors, 1.0 Ferma arailable.

. Give a Las/.y s szl Voucher

onsions, Any il multlples
1 vacher

e idval @it ror Birthidis » and all 1hiae other spes
of 30/ nii) puands.” o pive pleonse with o Lisk
e e all our Ueahehes.

RECORD PLAYERS
4-SPEED AUTOCHANGERS

B s R AUTOCHANGERS AT
LOWEST EVER PRIGES!
Al brand e and fully eearaniced complete will
cartridge nd sty
A3 41 v el
LALG 4 mml nains mlel
UALE m battery wodel ...
-speed piaitis motlul

=

&
A

i i e
GARRARD.
Anta sl 3o - § ATl
8
0 AT i
'umm A et e ek 0  A2000 with

A0 less eartehbize - mo m 3
SPECIAL OFFER GARRARD ATS AUTOCHANGERS
desped maius mdel— to

LASKY'S PRICE E l'(‘?’,‘i‘u\’.‘t;[‘.x e

Tnnsmmﬂm MOTORS
BXARD 40
HIAID Lo, 86
WIAT D 301 i8trhe) -
RI DLl AManofter
ARD Lab. A on plinth

ono

£38 7
TIHOEPENS 1D £30 18
INGLE PLAYERS
Auto, stact and etup, With plekenp and
ervat’ Liartiblge.
il Stereo cartrige. ... £3 19
RO JUNIOR 4pesd motor and

P

BRI \r‘/\nm

BEALN 1CIL Slorco.
L0 13

l'm(lnn:m UL -
Mool b oofifloo x
All other curreni models nvailablz‘ Pnslagc on all abave 5/- extra,

GI;EENGOAT REGORD PLAYER

. Datters oporated,
il cartridye
t

PAMPHONIC S1 SPEAKER UNIT &

Cabluzt type fovwand facing eystem. Fitted wlth 15 ahm
10 5 Gin. elliptieal doubl cong speakrt, will homlle T watts.
Wood cnbinet size 15 % 12 % 1lia., (nishel in medium
sngl. New, mul guarnitend. List Price 10 Gns,

LSKY'S PRICE £4.19.6 ...

THE HOME OF HI-FIDELITY

COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC-
IFICATION AT LASKY’S SUPER PRIVELEGE PARCEL PRICES

COM PLETE SYSTEMS

rviese Pasoe Package Deal ™ sl yon Lo pirelace thy cnplets Ao Srstean

e g \\ushnll Iyl 0 quote ur ~Privilesed Farest
ks Fiies Tt ahs slriion of equimsen o 3. s ehatce, Bend s e
your requirenients. B P. Terms can be arzanged o anm Parcel Package

HI-FI FURNITURE

Choase fram our extensive ringe of eguipment
cabinets nad sporker encloswres by Reeorl
Housiag, Fisher, €.X.D., Desiru Fursitute, ete.
A full rauge is I stock Lo sult all types of equips
menf, fumishing syles, cle. Complrte instal
lations can be snplicd te your choice, and our
expert atafl will be pleased to you.

Shown ahove—Towhes cqitipment cabinel b Recont
Hous'pg suitable for & wile 1angn of esuipment nclulhig
spice for econd And tap. soree,

i left—" Cle incl auttabe for mast fypea

notor/trutntabl

VIKING-LASKY “TRANSISTOR 50’

50 s oty €upests i for Al sl

nis” bleal for gronpe, ele,
it efitones
L e it m[xmg fuelition. pls tresacloy
Fully Lulit c s strony woud

ity eomsitortied

cablhet cavered

ins. Last listed

SPEGIAL PRIGE 27 Gns.
ARMSTRONG EQUIPMENT izt ==

£17 19
£20 8
£26 10
£37 10

st
13i%s
RER
o
S5ckk

Optlonal cnsea .
Stereo Muliplox Dooder.

soocooans

soooossoe

g
&

NE
Medled 021

JASON EQUIPMENT

High quality home construction units
for the discerning Hi-Fi enthusiast. We
stock the complete range of component

parts.
FM & AM/FM TUREHS

FAIL Can be built for .
2. g buidt for
e il for

Mereury 1L,
T

) be buitt for
an e Tt for
Conuplete hit

PUBLIC ADDRESS AMPLIFIER/
SPEAKER CABINET

o house an anplifier
Towlpeaker i
or srring
tg

S PRI[IE 4 /6

Due to the sice aud pacting reguired e would prefer uot o seud
these eabinels by carrirr but if 1epuiced tee will send at o
of 1%/ to U. K. walérbacs.

VARIABLE CROSSOVER [T MANROY, & L | fhe, robe!
B e eeron o covossion  LASKY'S PRICE 22/6

2in. x Nin. Sorew

| Y

ASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE

WW—136 FOR FURTHER DETAILS,
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AND TAPE RECORDERS

MONO/STEREO

THE FINEST RANGE

MAINS AND TRANSISTORISED PORTABLES

TAPE RECORDERS

MAGNAVOX-COLLARO 363
TAPE DEGKS

The very lateat § upet
availuble with olther § Lo
i 1se cont.

i Sl

RS it T 210100
LASKY'S PRICE L7 £13.9.6

wuil Fucking 7/n wxtra.
SPECIAL FOR OVERSEAS cusm:vlm(s—«m new Mz ox-Collaro i3 Deck tor 110/125 v.
50 oF 80 ¢.p.5. mains siom avakluble, prices as absve. Vost to auy piut of the world 35,

MARTIN TAPE RECORDER AMPS.

Desigue for s wath Colluzo Btudio Tape bk o sub ussarablies for humediats fastdlation

reiit. Comprehensive fnttictions make Gusl assenibly e il o s possillc.
ﬁhnduihk.\:llnl,rc Momitarini feilties, 3 ohun ot eqmmng,.u

350 v AC. wains. PRICES: § twmck Model £11/11/- 1 2 ot £121121-.

imd the Murtin Tape

ane destgnerd to take the Collara Studlo Taps Deck
Fiiied With © # oin apLaker, Price complote i spedlir 55 5
Nofe: Thess Ampiifiers can be wied with the Magnatar 363 deel by n ..m,,tf hemsion 1o the
Icunting of ecordipiay switch aiscaris

SPECIAL BARGAIN SCOOP!!
PORTABLE TAPE RECORDERS BY WORLD
FAMOUS MAKER
MODEL CR.1604 Iisrenter: ;nmmumh high qualits and are hraud

superd) technieal features in-
clnde: simple sk button nperation: ues Loth ien trnistors; el

monituring ith hea
Inehte: .
Phots atul stereo ke onlientor—can be .aj\

Ui with caspyin et st 1 fwos on Delge polts

sace for e, Siplal wlth ovivg ol e phont, 51n. tape At cinpts <poot. Fully

susrunteed.  Makers Lil Yrics 39
2945 GNS. & v o

LASKY'S SPECIAL PRIBE
HIEH QUALITY TAPE REGORDERS

Sonplied compleio wilts cessial mietoptions, tupe and empty spool, also serecned lead for
xecording from rado, pick-up, e, Tike oo s+t 1 three miodels
il e a Iudletor. I

L

o sere comuio Lu
R

reverie. Val
Fectiter. - Landa otun wlth
e il e asy 10 hold mlcrophuns
i with dekachible 1. Bathin(<1ug Jobi {1 und
Tor inkerophoie sl aocesss ered i e dpe washin Ieucr.m e am,m fiis
Size tor Model [3: 141 % 14+ 5iin. Sige tor Miwkels € & Dt 14 x 12}

Stwtus Deck. Two Track. Specitication as for For
MODEL B ==

L that thiy ts ftted with Two Track Studlo T
Playing Tiue: up 0 8 hours trut gue reel of 1ape.

LASKY'S PRICE 25 GNS.
MODEL c Puu:i -rﬂh B.8.1

oo Mt woltn

rophone: new
' Caresing ste

Carringe and Insurance 15/- extra.
speics lk.m' single

Dﬂ:k otk verstan

i capacits.
b 855 e Gutpit:

VW e

CONSTRUCTORS BAR
The “Sixteen” Multirange

METER KIT

Tuls ot st wter featured Dy Practical Wireless fu
ble to offer the complele kit 0!

specified by tie doalgn
SPECIFICATION

. Q.
Tasie Tmgvemant: 407 (640 lun\mg L T ——
Ll e datilion et is
iih: flack plastie caee—32 x 51 x Hin
psition Funge swlieh: san'llc side sltch 4 AC. 9., 21~
shink uh 2270 sl justinent pot, meter: weler zér aposit sudSmmeIi
I et g Adnilion g, Peyments o QL.

) and ane L9 v, baity, Complete ]y.u md olrenit avall-
ith all porte ol tuil constiction ders aily. stely, 26
LASKY'S PRICE £5.19.6 + « = = :::,;a,,,f‘:f',;m-
THE LATEST “KUBA™” IMPORTED AM/FM
STEREO RADIOGRAM s }
CHASSIS s i 2

lASKYS PRICE 29"GNs

‘' SPECIAL PRIVILEGE PARCEL PACKAGE DEALS'
L The uba o ALTE. Storeo Cluassa with 2 unaplhanie 81 Speaer Ssatems and Garrasd
er. PACKAGE PRICE £4

3 with two 10in, .M. Speakers. 38| GN:
a4 1|>u\'e but with twe 100 I.M. Speakers ani attr

Outyat: 5 watss et chommel.

fen & speed Autochmaots

7 TRANSISTOR RADIO CHASSIS
S pvrhs.lnhna g

s, ful
rinted circuit .
Duhpa outp + ferrite rod 4
Rig im B i 200/550M aml I
switeliesl banud spread on 2 wrembourg), 44N, apcaker:
e, rclurme cuntral otjotl switih, tuning ilal and position fom
ear et azi atiy SV bt Overall dlimensione—7in.
e ssolately eomplete except for eabinet

LASKY'S PRICE 69/6 rons:-

Wrectmended taltery 10, 249 ar PPT. 33 evtra,
e PP PSP

IMLL

Our branch at Ji Tottenham Cr. Bd,
ronduetor Dentce,” W ¢ now stack the
exprrmenter and s vice man.

W1, B been splutat
e of e pro
el 2

dur the deselopmes
tor full catalogue.

A
International em %

MARTIN Hi-FI AUDIOKITS

Catng spaialls developed cireuits, the vury latest tinnwstoss and prhuted circults—tese
i tentel betore leavins the factury,

i
h XIT 2 Tup it LASKY'S PRICE £2/7/6
pin) ""“*“"' i T2 st o LASKYS PRIGE ET1318
I.ASKY S PRICE 18 GNs. g s e 18- e RITY ‘m“,s mmaeD
MODEL D Fitted with B.E.R. Four Track Feck otherwize same specliication KIT 4. LASKY'S PRICE £3/2/¢
as the Muodel C—but maximuin pl aving time ncreased up to G hrs, KIT 5. LASKY'S PRICE £5/12/6
RlCE 21 GNS. KT LASKY'S PRICE £2/12/8
LASKY'S P smings T 101 exta KIT? CASKY'S PRICE 56/13/6
B Tecms ace availabe on the sbors wodsh KITH. Vower supply for it 7 LASKY'S PRICE £3/15/-
TAPE DECK MOTORS TRANSISTORS ALL BRAND NEW 4D GUARANIEED
Hl_h ml:l“l‘ tape deck capstan mntar made by .M. Helkind. Bi-direc- GET AL GET RS, 1 2/8: N 1. 0C70, OCT6
tionad. Hize hin. dia. x Lo high, lin. 3. spidle, OCHL (issich 0/8); 5/6: 7. OUTS, S SERR:s wi6:
15/11 ron Sior. 6 15 o8 Soson 1aies Ovs SAS.
LAS KY S PRICE B TRANSFI1 LTERS By BRUSH CRYSTAL €O. Available trom stock
To—uiss o kers. = = helo.

HI-FI TAPE RECORDER HEADS {‘,‘f“ b =20

Low imp,
Trger or Tower track, nme trick required FRICE  20/6
MARBIOTT * X * Type f-track leals e PRICE 4GS
- vids BecordPiag st Lirase LASKTS PRICE 5o/g
MICIIOAN 1 track hesds LASEY'S PRICE 5 GNS.

BOGEN }:track beads .. LASKY'S PRICE 7 GNS. gair,
SPECIAL OFFER—| truck Biereo recordreplay Tape Heads. Ifigh bmp. Size {,ln wide x
i hdgh x dis. deep. Fiziug in by vingle 8 1.A. ecrew. New and unused. LASKY'S PRICE 25/-.

ASKY'S FOR D.LY. CONSTRUCTION ARGAINS

7/6 eacH
Post 6d.

TO—oth 0 ks
TO—0u1

Permeability bunei—covering 87 to esigned fur wee il oue HCO8S valve, Buill
cant metal oue, nize & X 24 x i st rupplic.

LASKY'S PRICE 15/11

BOG 80 valve 9f+ extra. Post and Puckin

WW—137 FOR FURTHER DETAILS.
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For the Finest Value anc

ZASKYS

TRANSISTOR RECEIVERS &

THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON-
STRUCTION OR READY BUILT TO HIGHEST STANDARDS

E We consider our Construction Parcels to be the finest valuc available on the home construction market. If on receipt you fecl l

not competent to build the set, you may return it as reccived within 7 days, when the sam paid will be refunded less postage.

GENERAL SPECIFICATI
ity s 2 Hhota mipihet, 6 sacchand

OVIHE amd SKYROVLE 11 LUNE
Sl S o vand and

2 q 3 iarte switcled
Vand-wpresl nnges, T, 163, 19N, and 2331.,

o Hpr
Belection,
complete’s factary
The remaining as<owbly cul b
under three Louts fromn our
atage by stage it rictions, Bupe
AH Multard T ransistors anl Diod E
Battales.  sin. Cernmic Magner P Speak
Bimny 3 resd Diad o, 700 W Qutput. e
coplo Aerial wul Ferrice Rod Aerd

[] (Fllustrated.  Now supplied with
NEW! SKYROVER mK. i feleac S ot e
ack and ey with chromg tim, edgewire conteols. Coutrale: Wavclaul Helcctor. Vol
meux with onfoft swirch. 1'unhm Contral. I plastic l’lbhnA s.lxz 10% 6§ x 3 g, with metal
£im aud carrying Imn-ll

27/- Beposit and Total H.P.P.
| S5, £8.19.600, bt s ey

Tone Circult fs Incomoraled with sy

The SKYROVER De Luxe Tt Cartiol i addiion o volus S
"Tuning Coutval and Wavehand Sclector. In & wood cablnct, size 115 - 0] e
will & washablx material. with plastlc {rim and carrsing handle, Al car o

EADY BUILT BARGAINS

SCOOP! FAMOUS BRITISH MAKE TRANSISTOR
CAR RADIO

Vkea § Bigh quallty transistors ot o ol
fall Medinm waveband aud 1,2

waseband. - il cutyut st ¢
selicles. [Winnfriated bla, trdat o] Al
At ail standanl v i

for wee on L1 v, positive oaith systems Wiete witn I
Drachets Bl 11l S0 tond opeintine fneirner s,

t Price was £

LSKY'S PRICE £9.19.6 v
~ TRANSISTOR POCKET RADIOS

Al sn[\nlkw\ complete with pers.nal garpu battery and ey g eaxe.

fully gllaanteed—rea: to use POST FPE £
ln Rrstive )1 ustic case. Sl o

BOY’S 2 TRANSISTOR " outans Nevd g

sperker. socket for persoal eary:

Ueen Vs acters: Taanie w‘n.n LAQKY S PRICE 35/_

it
6 TRANSISTOR MODEL
Puity bkt i placic case,

el T W e o [ASKY'S PRICE 59/6

£l medium wiy

dn. spenker aud badlle, fixing
nere. anused and tully guarnnten,

2 Waveband Yok ant

EAR Rt qf(‘&.,mﬁi*l‘lLASKYS PRICE 89/6

Vust /- WP, Terms: 33/~ deposic and  Toul ILBE.
l g ne . £10.19. [ Je, 11 monthiy payments of 19/2. £12/3/10-
Data for each gecelver: 216 exten. Kefusded it 4 gou purcive the parcel. Vo U2 hasiees
3 camponents 13 allsble

*LONG WAVEBAND GOVERAGE I8 NOW AVAILABLE FOR THE SKYROVER
& SKYROVER DE LUXE A sluiple sdditional cireuit { the 1100/1050M
bison clicding 1500, Light programunes. This is i aidition (o 111 exsshg. Aadnm st
Bl wiesebaude. All eceseary components with constraction

ditda. s 10/- extra. Post ¥

s conversion §s sultabl lor Skyrover ard Skyvaver De Tngo seesiors shety oonstrnstea.

THE ““ REALISTIC ” SEVEN

Eully tunable oser lon: and Jnedigio wasebands, Ugse ? Mudlurd A,
Trausistors, plus Diode QA70. BTAR featiires: 3¢ 7 Tramsbtor Cosmm—
Bupcrhet. 530 3wt ontpul Aln. Sigh s apeaker. g Fg——————
gamboncs imountel ou o sinle printol cirei I, alzo 2=

fu. Im one nmlete wnly. e Flastie eabinet, i
h'\mllc sl 1010 i i B grev, S oy 1o &
f 1 ¥.-frequeney
Operates from ¢1

dsia mollgn Wit Can be built for
fnlly

SR e £ Q6 b
REALISTIG SEVEN De Luxe i iiviin s sl mod

cwrmnl in vl ol @R, with chrome (rhi A & rying landle. Alzo full vivion
RA.

sttery 8 8 entri (all gomprnents wvailable separately). Dola and instructlon
gULL You it pam

SINGLAIR SUPER MINIATURES

¢ range of Binclatr S\u»cr m!nhtum»
mn: ralio only 13 E:
ransistor pocket rmlla
THE MICRO-FM ,(\ml’r[!- river)
LW wolifier .

Avallible rewly bullt. (Litcd g ler:n
THE X-10 19 wntt un re-atnn.
Avatlable ready huiit, tested and gunr nnteel.

EXPORT MODEL TRANSISTORISED POGKET SIZE
TRANSMITTER/RECEIVER (“ WALKIE TALKIE ")
Moel 3200 Trausceiver—iully Julcontained n one ity aerating iz ghugle PEY Lypo
battery.” Tronsinits and recelves over o2 3 ille i tow niore
in o couttry, ik plulli._‘ﬁ;::hf“t;—ﬂdm B2 1. 3G, teloacorie neral. Tultm

LASKY'S PRICE £7.19.6 v e st 5 cosem s e
MINIATURE EARPIECES

For Teansistor Radios. CR5 Crystal high Imp. 5. MR.4 Magnetic low fu.

THE HARROW POWER PAGK

Battery oliminator for portablo radlo, ¢ A, wining Replac

Shals Ve renwlac i r s G Y S BRICE 2976 "

30, -£01
-‘un“-"t m‘w}

Bepiiately 2.

W stork m
THE M|

cancaoa

5/6 l'ost free.

THE “TRANSWAVE "’ g::NLl;J)%‘S TRANSISTOR TWO WAVE-

ful) Medimn and Long wavebans.

§ Bony tramaintors glce puger semvitive recortlon over {1 3
pan. Speaker. Himart black plastic

te nmd det: uhﬂ?dxr:;;n;tclt»«: pric.
Ul S e ASKY'S PRICE 95 )-
2 WONDERFUL SETS FROM THE U.S.S.R.
THE “SELGA”’ 7TRRAXJ§IISTQR

Rives exvellent venoplion

High sensttvlty elreuit
over full
v

oo Lol Conuplete “nn unm Pk
shaulder stran, earplece ami

LASKY'S PRICE £5.9.6 1o

@ s 7 TRANSISTOR TWO
THE SOKOL BAND RADIO

8u) quallty veceiver n(\\um: the il Yl and ang W,
ahle battery which caw el fronu Ally H / 0 A,
PP type dry buttoer
for externiel anrin
batters aud earp)

vebands with exclusive recharze-
‘masns suppl

zable batlery sud charger Jry

lASKYS PRICE £6.9.6

SPEGIAL PURCHASE OFFER—
FAMOUS MAKERS SURPLUS
PORTABLE TRANSISTOR REGEIVERS
7 dransistor plus 2 diode supcrhet, 6 wavebamd
sble receiver. Cowera thy nm \I»dmm wavcs
and Short wovel and al.

i, Al 1. Speaker,

friite om.m Eoiescoris st s Fechcs Tod
iatc cabinet, sz 10365 x3)ln.,
inlehied T ld-fawn with metal tria aid carry-
ins bandle.  Fally bullt and fastory tested,

LASKY'S PRICE £10.19.6

4172 hatteric- 3 § extra.  Pont 5f-.

BABY ALARM/INTERCOM

oy transintarised. indsbucy Intercon het bas il
the features uf fets inany times its wize.  Battery
Fomsuapton Ty sxorptinatly Tow nd hakes. thin
e portieulacly sultable for uee o4 3 Naby Alsrm,
Spesigentio mmn Bepaitivity

ED o cqul (aporex. e
pans

oo
58 erira > e o unm
pastic cabinets are finlsh i silver with
chirome atan.

e " ISKY'S PRICE 596

LASKY'S FOR SPEEDY MAIL ORDER SERVICE

Wiw—138 FOR FURTHER DETAILS,
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Service in Great Britain

CONSTRUGTORS BARGAINS

HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC.
SPEEDY MAIL ORDER SERVICE

RECEIVE
MODEL KT 320 KIT

Sapplied i sub sl tor casy buildine
Kejs

0 3

TEST METER ADAPTGR

e device which
b st ingloce of f vl
mgumu in olYe )
segohma,

10
valves. Frolifties: A.N.L. A.V.C. and 31
@ Multiplieralso tcrvea e 1 ¥.0 TLP: stave
semsitivits

wny
o to Avo B
¢ for nse with any other B

e andt boed. List Price 7 O,
grey erackle tnleh. Bize 15 x 8 x 10in. Diad

K6 Gl
U\SKY S PRICE 39/6 & tcmrson
(‘Arl aplete with full eonstruetinn data and operaling vx;‘in\l&l
READY BUILT TEST METERS I_AS KY s PRIEE 25 BN BOST Al svaiiabl xeady builtandfested 2 s

" PHEE H.P. Terms Availabl

NEW MODEL SR 150

¥ parts Rew Amd Bl guaramiend

All rand new  complete sith test loads nud batts.

HATKI 20,000 O. 2510 6
TE-19 L0 0.1 3. 219 6 st waseband and Lot
TR-500 20,000 817 § Lo 4 11.0-30.0 Mels. tn
H 20,000 0. 850 e,
o Q. 2 8
3 4000 0., g1l
WT-553 50,000 £1010 6

Ato camplate runge of aylor Meters and Test Equip-

et in &t
; h‘m\ns
ke Un i
JASON TEST EQUIPMENT T Vo e on mak.
AG 10 Audio Generator  Caa be buill complete for . £15190 0 Post {f- extra 1 T, Terms £5 dep. and 11 monthly paymenta
08 10 Seope it price oxchuding tube GO 0 movihas I.ASKY S PR!EE 20 GNS at £1/)4f-. Total ILE. £2/1if- Poat 1
W 11 Wobbulator Gua te buill complete for . 1419 0 Poat 4f-extra MODEL HES0

EM 10 Valve voltmeter Can be titlt complete &

£23 0 0  Postd/ uxtra- 14-valve super sensitive communical
veceiver. Freq. rauge b40 Kofs—30 m-/-
and 134-146 efs

e, i, oKt
RF. stage, two
[ et

Tinproved AN 1wl voltage rerlated
powerpack. 8 meler band sprea
awatenr bands, lugo IHuminated A
with logglus seale, " All sontyols ftted.
Qutpmts for speaker and phones, Vave
o 4XGAQS, 1xAIAS. 2SR, 1 GBI, G315, 5AQ5. DOAT and ol et sane
- t0h or 2007350 v. A.C. male. Mead new wieh O tnsbract o tmaual. o Tita
A

LASKY'S PRICE 59 GNS. S ¥, Rarssas:

TILL A FEW AVAILABLE -+ FULLY BUILT

NOMBREX TEST EQUIPMENT
MODEL 27 TRANSISTORISED SIGNAL
GENERATOR (illustrated)
wwge—150 kcls. to 330 Mefs, Accuracy better
fibra A, R aod MUD. Batlery

gt ad ey made,  Complete
ol 1

PRIC‘ $£9.16.9  rost rree.
OFHRR NOMBLEX MDHRLS AVAILABLE.
MODEL 63, ide rangs AUDIO GENERATOR
10-100 Kell £16/15/0-
MODEL 66 " Wids rance INDUGTANCE BRIDGE.
lulllnlomiln»mwa. Measuren Q. £1810.0-
POWER SUPPLY UNIT

=2
’33

140 16 v, D.C.1p to 0L awnp. L10{250 v. A.C. malne, £6.10.0 MODEL_HE30. LASKY'S PRICE 33 Gns. MODEL BE40. LASKY'S PRICE 184 Gos.
MODEL 62 RESISTANGE CAPACITY BRIDGE £8.5.0 WI WiLT. ACCEPT YOUR OLD SET IN PART EXCHANGE
s Gm',ﬁf,f_!‘,{tﬁﬁ!?:f,ﬁ} TARE U.H.F. TUNERS GRYSTAL PICK-UP CARTRIDGES
acanted’ T3 . LOWEST PRICES EVER!
a1 Limited quantity ouly. Complete with # Al complete with Styll L.P: and Slaudard, fully earsateed.
3 1088 aus\ P.C.8G valves.  Fully variable L \ Siantazd Filtne wil i ot 2.0 Pl
16 tuniug eapacitor, ele. Brithh manu- | % Gara 140
1oF | fectore. New anl vnsed, ize st A o 1%
/8 Blin. % Hin. Wo rogret no cironit or data STEREO “Acouteren T3/, willy & u.pmm 3 951
23??'5 R ek oo 1 | :&,‘;ﬁ.‘;{ with diamen 1LIaterva anil xmmyhm: o
128 Ronstte Nhereo 0., Turnover with @ sapphircs -

%115(,9 LASKY'S PRICE 59/ 1‘"" :Enlw:wi:!luml\w.)%:\m[ 106 with 2 ppbiees .. 95:s

o Tepe 105 ana 105 with shnmond

\ul saprpbire standand ool

10 EXPORT MODEL—TV OFFER Fohl !m\xu of Goldring and Philips sartridges slocked. L2

AND EVEN LOWER PRICES

198
85/~ Saze Moncy Some of these catridkes are cheapes thea gl

g plar Aectate b . 15/~ 7 Monn, 2 sapg a1
Tin. Teiple pli; ?EMIL My lur b - . 58/8 (47 abphires, ste
Towt 17" watr per rvel, 4 rerin anu o 3 oot ls.ollnl <L m rtoond Lo stes |

bands. /A souind. Made h\ Mmulu Briti Lt uautasg -

TELEPHOME AMPLIFIER Mullarg valves. mwu.umu m ;‘"»_"'"”

I’nwtrlull) sasplifin the aucotning call. Fuil Will take 1 1. cI:1 : ] ’cn ostage 1/
to phot I (u W m\\.e (LAG

o em ot mTich s von. Sanlil, Sige 4 et 2htn tchute, TAPE POSITION INDICATOR

! ith l' ™3 s !
e i s aier | 20K g Fowd 2o s

207 EDGWARE llllﬂll W.2. 42 TOTTENHAM COURT ROAD, W.1.

lASKY S PR[BE[£14 19 6 . & packing by "".. 100 3 DtGlT 7“ o Dls‘ﬁembl‘z‘k WL re-set knrr\:

Tol.: PADdingeon 3270, Open ali day Saturday. Close | p.m. Thursday, Tel.: LANgham 2573, Open alt day Thursday. Close | p.m. Saturday.
33 TOTTENHAM COURT ROAD, W.1. | feevertn. 192/3 FL T
y «da | (FLEETST)LTD. y &
Tel.: MUSeur 2605. Open all day Satarday. Close | p.m. Thursday. Tel.: FLEct S¢.2833. Openall day Thursday. Close 1 p.m. Saturday.
ALL MAIL ORDERS AND CORRESPONDENCE TO OUR HEAD OFFICI CAVELL ST., TOWER HAMLETS, LONDON, E. Tel: STE 48212

LASKY'S FOR ALL TEST GEAR & TECHNICAL ADVICE

WW—139 FOR FURTHER DETAILS,
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SAVE MONEY BUILDING
ANY HEATHKIT MODEL

1'7 DAYSTROM

THE QUALITY KIT-SETS
ANYONE CAN BUILD

it

MODERNISE YOUR SERVICE DEPT. OR WORKSHOP WITH THESE INSTRUMENTS

R M)

Sin, Flat-face GENERAL PURPOSE
OSCILLOSCOPE Model 10-12U

An outstanding ascilloscope

YY" sensitivity 10 mV. r.m.s, per_cm. ac | kefs,
Bandwidth 3 c/s-4.5 Mcjs, Frequency compensaced
input atecnuator X1, X10, X100 T/B. 10'cv.-500 kefo.
in'S sceps. Two_extra switch sclocted pre.set sweep
frequencies in T/B. range. T/B. output approx.
10 v. peak to peak. Built-in IV calibracor. Facilicy
for  Z " axis modulacion. Elcccronially suabilised
power supply. Power req. 200250 v. A.C.

80 wars. Fused. Fronc panel silver and charcoal
grey. Cabinec, charcoal grey, size in.

deep. Net weight 23lb. S6-page :ons(ruc!lon and operation manual.
Kt mar s L ana . £35.17,6 Assembled £45.15.0
Transistorised

REGULATED POWER SUPPLY
Model IP-20U

Tremendous value! 0.5-50 volts D.C.
outputat up to 1.5 A. Voltage or current
monitored on easy-to-read meter. Ad-
justable current limiter,

Relay procected against overload. Less chan 150 micro-
voits ripple. Regulation less than - I5 millivolts. Output
impedance less than 0.1 ohm. Comprct 94in. > 63in.
Ilin. Weight 11b. net. Full details on request.

£35.8,0 Asscmbled £47.8.0

HARMONIC DISTORTION
METER Model IM-12U

Will give fast, accurate noise and distortion
measuremen in amplifiers, reccivers, transmis-
sion lines, speakers. etc. Measurements are
read direccly on large meter.  Migh input
impedance, precision components and Wien
bridge circuit design assure excellent sensitivity g
and high accuracy in ail applicacions, Frea.: 20 cycles 1o 20,000 cyclos. Distortion:
1, 3, 10, 30, 100%, f.5.d. Voltmeter: 0, I, 3,10, 30 volts f.5.d. Input resistance 300k€1
Gimensions 13in. X 84in. « 7in. dech. Weight 1115,

Kit.......... £24.15.0 Assembled £34,0.0

TRANSISTOR TESTER
Model IM-30U

Unmatched for quality and performance
at the price.

Provides a complcte d.c. analysis of PNP and NPN
transistors and diodes, gain (Beta, Alpha)
is read direce on calibrated s:alcs Four lever
switches facilitate fast, easy, test sclection.
Internal batterics for tests up to 9 v. Provision
for connection to ext. power supply for hlghn:r
voltage and current ess. Modern functional styling. Size S4in. high % 10%in.
deep % [0%in. wide.

Kit. s awsald. £24.18.0 Assembled £35.10,0

il

OUTSTANDING EQUIPMEHT FOR THE DISCEHNING Hi1-FI ENTHUSIAST

e T L T B e R e

“STARMAKER 337
TRANSISTOR PA/GUITAR
AMPLIFIER Model PA-2

This is a high performance amplifier whose
size and weight allows casy transportation.
ideal for vocal and instrumental groups, P.A.,

electranic organs, guitars, etc.

Features  include: 20w. amplifier (33 wats.
1.H.F.M), two heavy duty speakers. 4 inputs on
two channels, variable tremolo, modern elegant
cabinet. Size: I8in, h. X 29in. w. % Hin. deep.
W

t. 51 Ib.
.£44.19.0  Assembled £59.10.0

Castars or legs available as

obtional extras.

i

New! BERKELEY Slim-line
SPEAKER SYSTEM

A new concept in Heathkit loudspeaker design. The
cabinet shell is assembied and finished in superb Quoens-
fand_ walaut vencer. Two specially designed speakers,
a [2in, bass unit and 4in. mid/high frequenty u
L.C. cross-over network provide the smooth 30-17,000 cfs.
frequency respanse. lts professional cabinet styling will
blend with both tradicional and caitemporary decors.
15 ohm nominal impedance. Size 267X 17X 73" deep.

Kitiadsd Taa £18.10.0 Assembled £23.0.0

A O 0 3 M O g

0 G RS s

MODELS FOR THE MUSIC LOVER AND FOR FAMILY ENTERTAINMENT

A WELL DESIGNED
F.M, TUNER Model FM-4U

Tuning range 88-108 Mc/s. Flywheel tuning.
Atzractive Plastic Front Panel in two-tone grey
with golden trim surround and motif. Thermo:
meter type visual tuming indicator.  Pre-
aligned. LF. transformers. Three LF. stages.
Wide-band low distortion Ratio Detector. R.F. Unit, wired, tested and pre-
atigned. Printed circuics for L. amplifiers and ratio dotector. Built-in power
supply. Output socket for stercophonic adaptor (for sterco cransmission when
available).

TUNER UNIT Model FMT-4U with 10.7 Mcjs. LF. oucpus. £2/15- (inc. P.T.).
LF. AMPLIFIER and power supply Model FMA-4U complete with case
and valves, £13/13/~. Sold separaccly.

Kit Tota! cenieiealnedesbheisas. o, . o .ol
Assembly can be arranged on your behalf.

“OXFORD” LUXURY
TRANSISTOR PORTABLE
Mode! UXR-2

This superb transistor radio is the ideal domestic
or personal portable Medium and Long Wave
receiver. Solid leather case and handle. Easy-to-
read toning sale,  Extra large loudspeaker.
Push button L, MW and cone. 10 semi-conduccors
(7 transistors plus 3 diodes). Sockets for personal
carphone, tape recorder, car acrial. Internal 9+
volt bastery (noc supplicd), lsts for months.
Latest printed circuit techni

Comprehonsive easy-tonioliaw, Tally Hiuserated tnstruction Manual,

Kito s m=a. £14.180 incl, P, Tax,
Assembly can be arranged on your behalf.

T-,---,,‘---,,D AYSTROM LTD_ . ,.7
& DEPT. W.W.3, GLOUCESTER, ENGLAND H
! FREE BROCHURE AYAILABLE ON THE BRITISH INSTRUMENT RANGE OF MODELS t
, ALSO ““AMATEUR” RADIO BROCHURE COYERING BRITISH & AMERICAN MODELS i
P " . — 4

WW—140 FOR FURTHER DETAILS.
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So easy (o build So ca to nse {
r——ae i~

Four channcls with individual, continuvously variable controls, plus 3 master

volume control allows medel to be

sourees, e.g. dynamic and crystal microphane, radio tuners, recard players, ctc.

% 7 tramsistor circuic and internal 9 v. battery (not- supplicd) allows

unit to be use

% Printed circuit board ensures consistent performance, easiest pos-

sible construction.

% Professional, modern, compact, low silhouette styling.
% Beautiful walnut veneered, fully finished cabinet.
% Attractive anodised aluminium front panel.

% Size: LIin. x Tgin. x 32in. high.

kit E11.16.6 inct. cainec

Fuli specification feaflet sent on request.

DAYSTROM

amplificr offers you a

styfing.

% Brautiful walnut venecred, fully finished cabinet available as an

% 5 stereo inputs (five on each channel) ascommodate pick-up, radio

12jin. decp.

TRANSISTOR MIXER The Outstanding
20+20 WATT TRANSISTOR
STl ] STEREO AMPLIFIER
“A must for the tape enthusiost” H Model AA-22U
|
H This " International Class
uned for recording from a vide veroer of 4 rosfism and beauty of music never before abtainable
j at such a competitive price.
b J kP elegant, limeli
e field ” as well as in the home, studio, etc. % The best of American transistor techniques in z British amplifier.
optional axtra.
tuner, tape and two other sources.
% 20 cransistor 10 diode circuit.
% Dimensions: 15%in. wide X 3jin. high >
Assembied £16.17.6 inct. cabinee | kie £39.10.0 1ess casinee
i

Walnut eabinet for free standing use £2.5.3 extra.

AR

il

COMPARE ANY HEATHKIT MODEL FOR PRICE, PERFORMANCE, QUALITY

NI 20 A ST e

i

3-3W HI-FI STEREO AMPLIFIER
KIT Madel S-33H  An incxpensive

sterec-mone  ampli-
fier with the high scnsitivicy necessary  for
lightweighe  miniacure ceramic pick-ups _ (c.g..
Decca Deram). De luxe version of the 5-33 with
actraceive twa-tonc grey Perspex pancl.

Kic £15.17.6 Assembled £21.7.6

5 W HI-Fl MONO AMPLIFIER
KIT Model MA-5

A low-priced general purpose
Hi-Fidelity amplificr based on
the popular 533 for those
who do not requirc a sterco-
phonfc system. Separate bass and treble cantrols.
Gram and Radio inputs Suitable for mose crystal
pick-ups. A printed circuit simplifies construction.

Kie £10.19.6 Assembled  £15.10.0

Hi-FI MONO POWER AMPLIFIER
KIT Model MA-I2
A compact Hi-Fidelity power
amplifier (including auxifiary
12 waus
frequency
range and low distortion.
variable sensitivity control is
fited enabling it to be used
with an existing amplifiec in a
stereophonic system. Ocher applications include
sound reinforcement systems, transiitter modu-
lators, for use with tape recorders, also as a
general pucpose labaratory amplifier.
Kie £11.18.0 Assembled £15.18.0

STEREO CONTROL UNIT KIT
Model USC-|
Incorporates all  worthwhile
features for Hi-Fidelity stereo
and mono. Push-button selec-
tion, accurately matched ganged controls to
=1 dB. Negative feedback rumble and variable
Tow-pass filters. Printed circuit boards. Accepts
inputs from most tape-heads and any stereo or

mano pick-up.
K £19.10.0 Assembled £26.10.0

HEATHKIT-THOMAS (Transistor-

ized) ELECTRONIC ORGAN KIT

(with Colour Glow) Model GD-325E
h ¢ ~

DAL
HI-FI EQUIPMENT CABINETS

A range of equipment cabinets is pow avail-
able. Designed for maximum operating con-
venience or for where foom space is an
over-riding consideration, this range includes
casy-to-build kits or ready-assembled cabinets
in the white for finish to own requirements.

LA

" MALVERN " {ilustrated) Kit. £18.1.0 (inc. P.T.)
Assermbled (left in the white) £23.6.0.

“ GLOUCESTER " for Tape Deck and Record Player.
Kit £18.10.0 (inc, P.T.). Assembled £23.15.0

* CHEPSTOW ™ for Record Player or Tape Deck
Kit £11.12.6 {inc, P.T.)

Assembled £16:(7.6

How to install Hi-Fi in YOUR home

1f you are planning to install a Hi-Fi system in your home,
and are uncertain of the type of equipment to use, our
widely experienced technical staff will with pleasure put
forward recommendations. Afl you have to do is state
the type of installation contemplated. the price you are
prepared to pay and give details of existing cquipment you
wish to include, if possible.

STEREO AMPLIFIER
KIT Model $-99

18 w. output (9 per channel with 0-2 per

cent. distortion at 9 w. per channei).

It has ganged controls. StercofMono

gram, radio and tape recorder inputs and push-button selec-

P.C. boards.

HI-FI

tion.  Ulera-linear push-pull output. Atsractive
Perspex front panel with golden surround and grey metal
cabinet

Kit £28.9.6 Assembled £38.9.6

INTERNATIONAL MAIL ORDER SCHEME

Covering the American Heathkit range
of 150 models

Direct from U.5.A. to your U.K. address. Iilus-
trated American catalogue and full details can be
beai from us for I/~ post paid.

Can be built with no k of nics.
Kit Bench £14.10.0

i DM

MONO CONTROL UNIT KIT
Model UMC-!

Ideal for use with MA-12

or similar. amplifier,  Oue-

puc 0.25 v. Send for full

details.

Kie £8.12.6 Assembled  £13.12.8

HI-FI SPEAKER SYSTEM KIT
Model SSU-I
Ducted-port bass reflex cabi-
net i the white.  Fre-

Power rating 10 warss.
Mazched speaker units 8in,
high fux (12,000 lines) with
hyperbalic cone  an. b
wide angle dispersion type
for higher frequencies.

Kit {with leg:) £12.12.0

{less tegs) £11.17.6
(inc. P.T.)

“ COTSWOLD " SPEAKER
SYSTEM KIT s

This acoustically designed en-
closure measures 23
1iin., and houses a special
12in. base speakar with 2in,
speceh coil, elliptical middle
speaker together wich a pres-
sure unit to cover che full fre-
quency range of 30-20,000 c/s. Its polar-distribution
makes it ideal for resily Hi-Fi Stereo. Delivered
complete with speakers, cross-over unit, level
cantrol, grille cloth, cic. Lelt in the white for
finish to personal taste, ail parts are pre-cut and
driiled for ease of assembly.

Kiv £25.12.0 Assembled  £33.17.0

“COTSWOLD M.FS."
SPEAKER. SYSTEM
KIT

This model, based on the standard
Cotswald, 'measures only  36in.
wigh, 16}in. wide by I4in. decp
Particularly recommended to those
who require the best results in
smali rooms.

(Price includes carriage and duty) @ Doferred Terms available on orders above £10 ® ku £25.12.0 Assembled  £33.17.0
"g.....‘..“.‘..‘..‘..‘..‘..‘..‘..‘..ﬂ D A Y s T n @ M Iﬂ T n ] "“f
A DEPT. W.W.3, GLOUCESTER, ENGLAND '
{ Member of the Schiumberger Group including the Heath Compan Y
i MANUFACTURERS OF THE WORLD'S LARGEST-SELLING ELECTRONIC KIT-SETS t
T A s rte no—ox B bt O P R, §

WW-—141 FOR FURTHER DETAILS.
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; Tochnically excellent :
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J Verticat amplifier 2 ¢fs to 3 Mcfs.
% Madern professional styling.
Je Vertical seasicivicy 100 mVfem.

Je Compact size Sin.x73in. X 12in.

e r e e s

MM-1U

MULTI!METER KIT Model
Provides wide voltage, cuereat, resistance
and dB rangz: co cover hundreds of
applications. Sensizivicy 23,000 ohms/volt
D.C. and 5,000 ohms volt A.C. Ranges: |
015 v. to 1500 v. A.C. and D.C
0-1504A to 15 A D.C. Measures resis-
tance from 0.201 to 20M<). 44in. SDuA
meter. A polarity reversing switch
climinates transferring test leads when
Alternatively maasuring + and — voltages

Kit £€12.18.0 Assembled £18.11.6

OSCILLOSCOPE TRACE DOUBLER
KIT Meodel S-3U

This devica will extend the use
of your single-beam oscilloscope
and. at 2 nominal cost. will give you
the advantages of a_double for
other multiple) beam ‘scope.

Assembled £18.10.0

Kit £12.18.9

R.F. SIGNAL GENERATOR KIT
Model RF-1U

.

o)

Kic £13.8.0

Provides excended frequency cover-
2ge on six bands from 100 kefs. to
100 Mc/s on fundamentals and up to
200 Mc/s on calibrated harmonics.

Assembled £19.18.0

DECADE RESISTANCE BOX KIT
Model DR-1U. Range 1-99.99902 in |€Qsteps. Ceramic
switches throughout. Current rating from 500 mA.

© 5 MA, according to decades in circuit. Polished
wooden cabinet supplied complete.
Kit £10.8.0 Assembled £14.8.0

RESISTANCE-CAPACITANCE
BRIDGE KIT Model C-3U
Measures  capacitance 10pF. to
1,000,:F, Power-factor and resiscance
10002 to 5M ohms. Test voltages
5-450 v. Salety switch provided.

Kit £10.10.0 Assembled £16

Model AG-9U

10 cfs. to 100 kefs., switch selected.

Distortion less than 0 10 v.

7% sine wave output metercd in
CRCSIY voles and dB's.

Kit £22.10.0 Assembled £30,10.0

@ Prices quoted are Mail Order Prices. @

P

[ ——. |

NEW! LOW-COST 3in. OSCILLOSCOPE Model OS-2

% Light weight—under 101b.
% Time base range 20 ¢fs to 200 ke/s,

This compact_oscilloscope offers excelleat

perfor L is p
and is an inscrument you will be proud to own.
Aparc from its obvious uses by radio/TV
engineers, ctc., It ts ideal for conscruction,
study and use by workshop apprentices and
by seudents in schools, technical calleges and

universities.
Kit £22.18.0 Assembled £30.8.0

AM./F.M. TUNER KIT
Tuning range 88-108 Mcjs. (FM) s
16-50, 200550, 900-2.000 m.
Flywheel tening.  Attractive
Perspex front panel in two-
cone grey with golden srim.  Thermometer type
cuning indicator, pre-aligned I.E.  transformers.
Switched wide and narrow A.M. bandwidths.
TUNING HEART Model AFM-TI £4/13/6 {inc.
PT) LF. AMPLIFIER and Power Unit Model
AFM-Al. Complete with metal' cabinet and vaives

£22/11/6. Sold separately.
Kit Total £27.5.0

DUAL-WAVE TRANSISTOR PORT-
ABLE RADIO KIT Model UXR-I
Presented in clegant real hide
case with tasteful gold relief,
Can be assembled in 4 to
tours and you have a set in the
top flighe of transistor portables.
Prealigned LF. transformers,
printed circutt and a 7in. x 4in,

Lgh TP

Covers_both Long and Medium waves.

9tin. % 7}in. x 32in.
Kit £12.11.0 (lnc. P.T))

Dimensions

SINE/SQUARE
GENERATOR
Mode! 1G-820
Cavers 20 cfs.-| Mcfs. in
5 bands.  Simulancous o
Sinc and Square Wave outputs. Less than 0,154
quare Wave. Less than
Up to 10 voits
This attractively styled generator is

rise time and on
0.5% distortian on Sinewave.
output.

% Harizoneal input 100 mV/em.
% Mumetal c.r.t. screcn.

e e

4in. VALVE VOLTMETER KIT
Model V-7A

The world's most popular valve volc-
meter with printed circuit and | per cent.
precision resistors to ensure consistent
laboratory performance. It has 7 voltage
ranges measuring respeccively D.C. volts
to 1,500 and A.C. to 1,500 rm.s. and
4,000 peak to peak. Resistance measurc-
ments from 0.1 ohm to 1,000 megohms.
with incernal battery. D.C. mput resistance is 11
megobms and dB measurement has 3 centre-zero
scale, Complete with test prod, Ieads and stand-
ardising battery. Power requircments, 200-250 v.
40-60 cfs. A.C. 10 watss.

H.V. and R.F. Probes availablc at optional extras.

Kit £13.18.6 Assembled £19.18.6

6éin. VALVE VOLTMETER
Model IM-130
Modern styling.  Many extra
features. Unique gimbal brackee

CTE——"

allows bench, shelf or wall mounting.
Measurcs A.C. and D,C. voles 0-1.5,
5, 15, 50, 150, 500, .500. Resistance
0.1 to 1.000ME2. Size Sin. % 124kin.
%4}in. Complete with test prod
and leads.

Kit £18.18.0 Assembled £26.18.0

DECADE CAPAZITOR KIT
Model DC-1
Capacicy values 100,:4F to 0.111uF in 100.4F. steps.
Precision silver-mica capacitors and minimum loss
ceramic water switches ensures high accuracy.

Kit £7.5.0 Assembtled £10.8.0

TELEVISION ALIGNMENT
GENERATOR KIT
Model HFW-I

Offers the maximum in_performance, flexibility and
atility at the lowest possible cost. Scveral outstanding
fcatures have been incorparated in this model which
are unusual in instruments in_this price range. Fre-
quency caverage 3.6 Mcfs. to 220 Mcs. on fundamen-
cals. Unique non-mechanical sweeo oscillator system.
High level outpuc on all ranges. Sweep deviations up
to 42 Mcjs.  Buift-in fixed and variable marker
generatars {5 Mcfs. crystal supplied).

Kit £37.18.0 Assembled £47.10.0

CAPACITANCE METER KIT
Model CM-1U
ol el

The Direct-Read: Meter is a very low

designed for maximum operating
Size 13in. X 84in. X 7in. deep.

Kic £24.10.0 Assembled £36/10/0

ELECTRONIC WORKSHOP KIT
EW-1

20 exciting experiments can be made with this onc kit-

Kic £7.13.6 (incl. P.T.)

@ Defierred Terms available on all orders above £10. @

DAYSTROM

DEPT. W.W.3, GLOUCESTER, ENGLAND

SEND FOR FREE CATALOGUE OF INSTRUMENT RANGE

LTD.

priced, time-saving instrument which is so useful
thac it should be part of the general
cquipment of every efectronic laboratory

and produccion line, Easily built in a .

cw hours.  0.100;uF.,  0-1,000:pF.,

‘0-0.015F., 0-0.1uF. The meter has 44in.

scale and can be used by an unskilted

operator after a few minutes’ inseruccion.

Kit £15.15.0 Assembled £21.14.0
@ Pricesinciude Postage UK. @

WW--142 FOR FURTHER DETAILS.

A |
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AMATEUR TRANSMITTER KIT
e Model DX-40U

Covers all amateur bands from
80 to 10 metres. crystal controlled.
Power input 75 watts CW. 60 watts
peak controiled carrier phone. Out-
put 40 wates to aeriai. Provision for VFO. Filters minimise
T.Y. interference.  Modulator and power supplics are
built-in. Single knob band switching is combined with a
pi-network output circuit for complete operating con-
venience. A high-grade moving-cail meter indicates the
final grid or anode cucrent. Provision is made for the use
of 3 crystals with access chrough a crap-door in the back
of the cabinec. A 4-pasition switch selects the appropriate
erystal or a jack for excernal VFO which can be used instead
of the crystal(s).

Kit ... £33.19.0 Assembled ... £45.8,0

SINGLE SIDEBAND ADAPTER KIT
Mode! SB-IOU

May be used with mosz AM. trans-
miteers with certain provisions. Allows
full use of existing equipment for SSB
facilities.  Band coverage: 80, 40, 20,
15, 10 m. Unwanted sideband ‘suppres-
sian; beteer than 30 dB. Carrier sup-
pression: better than 40 dB. Power
requirements: 300 v. D.C. 85 mA.
(average) 30 mA. (standby), 140 mA
{ecansmit), 63 v, A.C., 3.5 A. Meter: 24in. Scale cdge
reading, 200uA movement, indicates carrior aull and
relative power output. Cabinet Ilin. high x 8in. wide x

142in. deep.
Kit ... £39.5.0 Assembled ... £54,18.0

AUDIO SINE-SQUARE WAVE
GENERATOR KIT. Modei AO-1U
Covers 20 <fs. to 150 kefs. in four ranges with choice

of sinc or square waves. The latter up €0 35 kefs. Output
v. max. and distortion less than 19, Ideal for audio
n.

tosting.  Size 9% x 64 x Si
Kit ... £14.15.0 Assembled ... £21.5.0
GRID-DIP METER KIT. Model GD-1U

Funccions as escillator or absorption
wavemoter. With plug-in coils for
continuous frequency coverage from
1BMc/s. to 230 Mcs.

* Kit...£10.19.6 Assembled...£13.19.6

Additional Plug.in Coils Model 341-U extend coverage
down to 350 ke/s. With dial correlation curves, 17/6.

TRANSISTOR INTERCOM KITS
Models XI-1U and XIR-IU

Ideal for home or business use. Up co five remote scations
can be operated with cach Master. The Master unit can
call any one, any combination, or all five Remate stations
angd any Remote station can <all che Master. A privace
call to any Remote station cannot be incerrupted of over.
heard by any other while a conversation is in progress,
Any Remote station can talk to any ane or all ochers
provided the Master is manned. These kits have been
designed for easy construction and high porformance.
The mahogany venecrsd wooden cabinets are supplicd
completely assembled and finished. The Master unic
has a 4-transistor amplificr and is operated by an incernal
9 v. baccery as are the Remote units. Battaries are not
included with the Kits.

Model XI-IU  (Master)
Kit ... £10.19.6 Assembled ... £16.19.6
Madel XIR-IU (Remate}
Kit ... £4.7.6. Assembled ... £5.16.0
A WIDE RANGE OF BOQKS ON

ELECTRONICS AND RADIO AVAILABLE,
Send for Lists and Prices.

DAYSTROM

‘“MOHICAN "
GENERAL COVERAGE
RECEIVER KIT

Model GC.1U
This fully transistor.
ised receiver which in-
cludes 4 piezo-electric
transfilters, is in the
forefrant of receiver
design. It is an_excel-
lent porcable or fixed station receiver. The
F. “'frontcend "' is supplied as a pre-
assembled and pre-atigned unic.  fes many
features include {0-transistar  circuit,
printed circuit board, telescopic whip antenna,
tuning meter, and a farge slide-rule dial giving
a total length of approximately 70 inches.
Housed in 1 stecl cabiner and powered by
ewo 6 volt dry bacceries (not supplied),
mounted incernally, it gives frequency
coverage from 560 kc/s. to 30 Mcjs. in five
bands; thus enabling world-wide reception,
Electrical bandspread cavers the amateur
bands from 80 to 10 metres—each band
having a_scale length of approximately 8
inches. BFO tuning and Zener diode stabiliser.
Size 67 x 12in. x 10in.
Please write for specification leaflet.

Kic ... £37.17.6 Asmbld. ... £45.17.6

STABILISED POWER PACK
Models MSP-IM and MSP-IW

Specially recommended for
industrial and iabaratory
use, meeting the need for
a reliable and versatile
stabilised power pack cap-
able of a very high per-
formance. Input 200-250 v.
40-60 cjs.. A.C.. fully fuscd.

Qutputs: H.T.
200-419 v. D.C. at 0-225 mA. io 3 switched

ranges. Unstabilised A.C., 6.3 v. at 4.5 A
centre-tapped.  Two 3in. ** easy-to-road
meters for reading voltage and current

simultaneously.  Scparate LT. and H.T.
supply transformers. Al output circuits are
isolated. Size I3in. x 8kin. x 93in.
MSP-IM (with meters)
Kit ... £36.12.6 Asmbid. ... £43.12.6
MSP-IW (less meters)
Kit ... £29.17.6 Asmbld. ... £36.17.6

BALUN COIL UNIT «IT
Model B-IU.  Will match unbatanced
co-axial_lines to balanced lines of either
75 or 30002 impedance, Frequency range
10-80 m., nput up to 200 watts.
Kit ... £4.15.6  Asmbld. ... £5.8.6
TAPE PRE-AMPLIFIER KIiTS
Models TA-IM and TA-IS

This  Combined  Tape

Record/Replay Amplifier
is available in  both
monophonic and sterco-
phonic models. Model TA-IM can be modified
fo the sterco version with modification kit
TA-IC.

TA-IM Kit £19.8.0 Asmbld. £28.18.0
TA-IS Kit £25.10.0 Asmbld. £35.18.0

TAAC Kit ... £6.15.0

All prices include free delivery in the U.K.

Deferred Terms
are available on all orders above £10,

B mcts st s s ¥
1 WELCOME TO OUR LONDON HEATHKIT CENTRE B

1 In response to the request of many customers, we have opened a 1

showroom and retail stores at t

l 233 TOTTENHAM COURT ROAD, W.I. 1

i When you are in town we hope that you will visit us there. %

DAYSTROM LTD., Depl. WW3, GLOUGESTER, ENGLAND.

WW-143 FOR FURTHER DETAILS.
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AMATEUR TRANSMITTER KIT
Model DX-t00U
The World's most popular
Amateur TX Kit

@ Compleely self-contained. 150 w. D.C. input.

® Built-in highly stable VFO and all Power Supplies.

@ The KT88 high-fevei anode and screcn modulator
stage gives over 100 wates of audio from less than
1.5 mV. input.

@ Keying on CW is via the VFO and buffer amplifier
cathodes: the other RF valves are biased beyom
cut-oHf,

@ Provision has been made for remote control operation:

@ Covers all Amateur bands up to 30 Mcfs. ‘phone or
Ccw.

Kit ... £79.10.0 Assembled...£194.15.0

AMATEUR BANDS RECEIVER KIT

Model RA-| Theidenl cconomically

priced fixed station.
portable or mobile receiver covering
the Amateur bands from [60-10 m.,
cach band separately calibrated on a
large illuminated siide-rule dial. Foatures: Signal strength
meter, tuned RF amplificr stage, half-lactice filter, ad-
iustable noise limiter, Freq. coverage 160, 80, 40, 20, IS,

s.

10 metre bands. I.F. 1620 kc/:
Kit ... £39.6.6 Assembled ... £52.10.0

AMERICAN HEATHKIT
SINGLE SIDE BAND EQUIPMENT
For direct delivery from U.5. Plant. Send for
details of models, Fully illusirated American
Catalogue of Heathkit range senz for only /-

post paid.

REFLECTED POWER METER KIT

Model HM-11U. indicaces, relizbly butinexpensively,
whather the RF. power output of your transmitter is
being transferred cfficiently to the radiating antenna,

Kic ... £8.5.0 Assembled ... £10.10.0

VARIABLE FREQUENCY
VFE-IU

OSCILLATOR KIT. Model

Specially designed to meet the
demand for the maximum possible
flexibility from an_ amateur Trans-
mitcer vhich would otherwise be
subject to certain limications imposed
by crystal control. Calibrated for a!l =i
Amateur bands  [60-10  motres,

fundamentals on 160 and 40 m. fdeal for Heathkic DX-40U
and similar transmitcers.

Kit ... £10.17.6 Assembled ... £15.19.6

Q@ MULTIPLIER KIT. Model @QPM-|
A reasonably priced Q Amplifier
for the amateur and short-wave
enchusiast.  This seif-powered unit
(200250 v. 50/60 cfs.) may be used
with communications reccivers to
provide both additional selectivity
and signal rejection.

Models QPM-I for 470 k/s. IF. QPM-16 for 1.6 Me/s. IF.
Kit, either model £8.10.0

Assembled . £12.14.0

8y arrangement with RECORD HOUSING
we can now supply you with any one of their large
range of fully finished Equipment Cabinets.

ay we send yau detgils?

[ Prease send me FREE CATALOGUE (Yes/No.
Full details of Model(s)

NAME........ |
(Block Capitais) |
ADDRESS

S
!

WW-B_I

r
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RIGH GATN TV PRE-AMPLIFIER BAND I BB.C. Tunable
chanaels 1 to 5. Gain 1648 ECCH vilye. Kil price 3216
oz B5L with power gack Defaily edn(lrccu valve il preferred

Tunable chao:
cmLs&c(ubn‘c’me 6 cmsslsq_s BAKDIOR I

FULL WAVE BRIDGE SELLNIU‘\I nrc'nrn:)zs
. 6 or 1 ! amps., 8/9, 2 8. 1173

1200t 4/

800t 11/6
MOVING COIL MYUTIMETER THZOA, 0-1.000 v. A.C./D.
ohing, 0 to 100 K.. 0-150 ma. Pocket size %in. scale, 49

NEW MULLARD TRANSISTORS
9cL 8, 5 0072 i "/G ocsm 718: 0881 7“5 ARl 10,(7
AF117 9/g; 025 12/6 ’l'mumlm ol L it
Miniature Condens: 3:1.2.4,5, 8
16, 25, 50, 50. 100, 500, 1000 mid. 16 voli 2 6.

YALYE HIOLDERS. EASO O gmummb Int. Oct. 6d. Mazda
8d.:

LABORATORY STANDARD LOUDSPEAKERS

Ucilising the
(Bifiarencial Waoe
finpedance) CONE,
as described in the
March to June 1965
issuns of Hi-Fi Nows
(Patent No.45620/64)

esigned  expressly
for quality checking
by Professional
Engincers and for
HiFi  enthusiasts
who wish o acquire
outstanding
smoothness, crystal
clear cransient
responseand

B7G, B34, 836, Cans B7G, B9, 1/- T f
s R e B T o ot
Volume Controls 80 3. Coax features will  be
» Py immediately
Long spiudles, Midset Pors | Soml-alr  spaced it
sxo naax; LOG or | 40 yfa 7;5. E apparent  to Al
) Low 5dB per discerning listeners,
Horeo 18 106 at 500 1 12in. Model  ISin. Model
Ligear or Log Tracks. Lica 685 Naes Max. Power: 15 vates 20 wats
COAXIAL FLUG .. PANEL SOCKEDS 1., mmz SOCKETS g/-. (30w. US.A}  (40w. US.A)
X OUTLET $0XES, SURFACE OR FPLUSII 4 6. Bass Resonance: 2227 c.ps. 1825 c.pus.
BARGAIN XTAL PICK.UP ARM Flux Denaity: 15,000 gouss 15,000 gagss
Somplete with ACOS LP-38 Turnover Head 20- ... Stereo 30/ Vaice Coil
JRANSISTOR MAINS ELIMINATORS 29/¢ L2/ Clohms IS/ Slohns
PPL-G v., PPY-9 v. P;‘l.n;‘;ﬁu ns hnlle:m” r‘11.0 g"s 42, : 50-15,000 <. S0- spopoo c.p.s.
FEL g PRl POy 5 e § . 15 5 20.18.000 c.ps. 20-12,000 c.pis.
WEYRAD P50 — Transistor Coils Chassis Macerial:  Solid S0
BANW fla Teria sarinl | Someo Cores 60 Souk 91 Aluminium  Aluminium
¥ river, Trans. A
Bt Foitag B8 | Drintod Covout. v rcu Raady Price £22. 10. 0. £28. 10, 0.
]sl.aku/ul Sad L¥. PI0Ce 4 ed 906 Full specification, Zc(m/s of the 1966 range of Baker
£ ea. 5/ i
(DR, - f Speokers and enclosire blans on request,

MarcH, 1966

THE TINSTANT
ECORDING HEAD
DEMAGNETIZ=R 200/250 V. A.C. 35/
Garrard **1000"" Channers!onﬂ -
Garrard M del 50 Chaneers Yoo £8 10
Garrard odsl ATBO Clrangers Mono €10 10 0 L33
C.R.T. BOOSTER TRANSFORMERS.. 156
for heater cathode short circuit or tubes with
faling _emission. Full instructions
mains inpuc.’ Optional 257
1v.or6.3

BULK TAPE ERASER,

26 10 0 Sterew
( 167

JATK SOCKETS Stl. Cpon-cireut S/G close-cifonlt 416,
Load jach G1-. Grundic trpe Spin 1.9+ Grundiy Lead Type 6.
- samm st 11-. Sockels 11-
ent 3 undiz 3-pin 3/6.
BULS N- mv PLVGS and soch P74 2-pin 473
P73 3-pim 4/8; Pi84 G-pin PAG6 U-pin 10/6; P36O 4f-.
BESISTORS. Proterred va valu:s 10 an;m to 10 mer,
L2 . .

dow..fwdw. w4d. m-'
mcusnnmﬂu w. o 56 ohns

< 2. Proferre -
10 meg. HIG AB)L!TY 5% D e 5 ez 90
5 watty Low ohml 5 w 2 ol 8w e
10 wm} WIRE. ISTORS {119
2 watt 10 shum 1o 00 soo ohms 2
0K 20K 25K 10W......... . .................. 3
mm\s DROPPERS nmcel wuh slidu
1K 3, 8K each 6/~
L SoiD lw nnnu i (Lw
i Fots WOURD ]
ATE Cuvature T.V. Type. | STANDARD " S1ZE POTS
wes 10 ohms to 25K | LONG SPINDLE VAL
% Ease

41-: Carbon | 50 OHMS to
00 K.. /8.

SPEARER-FI m
107 st wids from b/ 6. o ampins. lutre. SAE.
EXPAK] Gold o Sileer " 6

ARDkNTE CTJ(ANSISTDR TRANSF(

Daogs. 7. T Bush bali o 3 oheus s 0 1

h Pall Driver far 0C72, ocsx 1
Danss: 1 1 ompm lo 8 O1ms tor OC72, 0G81. b5
D239, 1.5 D23g, rive:

1 Priver.
NTETHANSISTON POT 5K.. swiched VCis35.
EW GARRARD GRAM 0TORS. Alsosuitable e
. pumps, tipe decks, efe. 100030 v. | G/ patg
A T A
STANK ALUNINID:
cormers, lattion fixiny
662 o 1
ALUMINIUM PA
128k, 3/6: 102

T 8
LS 18 By
,m,29. < 6in. 2i-: 0

Minimum Postal charge 1/6 par order unless atherwise stated, List 1]-, C.0.D. 2/6 extra.

RADIO COMPONENT SPECIALISTS

NO DELAYS!

NO EXCUSES!

(Export—Send remittance and extra postage, no C.0.D.) CALLERS WELCOME

337 WHITEHORSE ROAD,
WEST GROYDON _Telsphore

RETURN OF POST DESPATCH

PUT 230 v.

.
'
'
0 0-260 v.at lamp. ........
i 0-260 v. at 2.5 amps.
‘ § 0-260 v. at 4 amps.
' 1 0-260 v. ac S amps.

Input 230 v. A.C_ Out- | 0-260 v. at 8 amps.

3 ”;"‘5""; 0 "od. ' 0-260 v. at 10 amps.

ac
Doty Fmhes seeat ] 0-260 v. at 12 amps.
case. Cunu?liep lvmh . 0-260 v. at 5 amps.
I A L
Ern S sonmes. o0 b

I\:r\dlc (.9”71:- P !C

oen Tvees . BB

Designed for Panel = mmm s odm e
Mounting §

Inpue 230 v. A.C. 5060 SLIDER
Output yariable RESISTANCES

0360 v.

+amp.

1 amp.

2} amp.

+ AMP, 1

0-260 v.

15 DIFFERENT TYPES AVAILABLE FO
IMMEDlATE DEL!VERY

.37 X g
1 tapered winding, geared drive ,
y (iess knob), 37/6. P. & P. 3/6..

at 50 amps.

Ceramic conscruction, winding
(N EW ) o i Viveoous Ennmer
heavy duty brush asscmbly designed for cont:
tinuous duty. AVAILABLE FROM STOC
IN THE totiowinGe 9 VALUES:
m.3a.: : S0ohim. | 42;

Oohm 1.5a. 2thm.l

|
250 ohi

A.C. 50060~

85

IN
BRAND NEW. Carriage Paid. Buy direct
from the importer, kecnest prices in the
country. All Types (and Spnres) from % to
amp. .‘wallablc from stock.

0

(]
6
0
0
0
0
o
0
0
0
R

100 WATT POWER RHEOSTATS

IOOuhmv

A5a; 1 000
B0 mA. Soﬂohx .ZJﬂmA 2,500 ohm, .2
Shafc length fin.. dia. 3gin. 27/6. P. & P. /6.

NOW ALSO AVAILABLE IN 25 WATT

50 ohm, 75 a.:
m, hm

2t 2,500 shem, -1 =4 it uu. P& P,

FROM

INSULATED TERMINALS
available in  black,  red,
white, yellow, blue and
green. New i5/~ per doz.
P.&F. 1)

1,450 r.p.m., Jin. dia. | in. long shaft.
Mounted in anti-vibration cradie.

Supplied complete with precision 20-I
reduction gear box, and pulleys.

Made to highest standard for computer wark. Ex equip.
First class condition,

price. £3/5/0 P. & P. 76 extra.

*230v. A.C. MOTOR %]
i & REDUCTION
GEAR BOX

Reversible g;th h.p.

IOO ohm, .52,

7 Amp. A.C./D.C. Variable Output
). Power
Unit

tput
L.

. 7 a
Eobustly con-
stoucted i
meta! %
indlestor and
Weight 35 1b.

neow
7in.

1 completo vriths‘u(lelv llule,
1,500 ohm, ; Yoltmeter. 7 5 1y x
¢ Price £34/10;-. Carrisse 20/

SERVICE TRADING COMPANY
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ULTRA VIOLET BULBS

Easy to use source of U.V, for dozens of practical
and experimencal uses.
12 volt 36 watt A.C.[D.C. SBC &/6. P. & P. I/-
12 volt 60 wace A,.C/D.C. SBC #/8. P. & P. I/~
Transformer to suit the above. Input 200-240 v.
A.C., 12 volt 36 warts, 16/6. P. & P. 2/6. Input
200-240 v. A.C. 12 volt 60 wate, 22/6. P. & P. 3/6.
Set of 4 Colours FLUORESCENT PAINT.
Red yeliow roen and cerse. In } or. tins. 1dcal

r use with the above Ultra Violet Bulbs, 9/6.
m;yqup_..___ e
MOVING COIL
HEADPHONES
Finese  quality soft chamois
carmufls. Superb reproduction.
complets with Jack plog. 25/6.
P & P 2f 6

SIEMENS SEALED HIGH SPEED RELAYS
HY6A, 2. m 42,2 chm. H9%G, Sﬂnhm +- 50 ohm,
H96C, I45 nhm -+ 14Sohm. H96E 700 chm - 1,700
ohm. All at 12/6 cach. P.. & P. on each _R_nIaL

t

P.O. RELAYS, Type 3 3000
100 ohm, 3 vfo, 2 make, 2 break. 200 ohta, 6 ¢jo. D0 ohm.
ll'le'u\v«lu of ahm, 3 Heav lll

nake, |m‘»4k 16,000 oh

h._0.000 a2 Beayy o .luh mnk

12/8

SOLENOID. Ovenll ltength lim, stroke fin.

; D.C. opers-

to din. Maximum push 8 oz. 12-24 s

cion, D.C. resistance 35 ohm. Price x/

G E.C. SEALED RELAYS

M1069 5,000 ohm, 2 c/o. M1084 180 ohm, 4 cfo.
MI1092 679 ohm, 4 clo MI095 670 ohm, 2 m. 2 b,
H1100 670 ghm, 2 clo. Ex new eauipment.

at 12/6 each, plus |- P. & P.
14,000 OHM SEALED RELAY. ngh Speed
single cfo. Platinum contacts. Super-seasitive,
ideal for Transistor ciruitry, Wil operace!
on | milliamp, 25/-. P. & P. I},
CARPENTER POLARISED RELAY.
5A7 TR ‘lxl 900 turns ac 55 ahin.  including Else
5[ P &P |-

1218 YOLT D.C. RELAY
168 ohm coil, 35 amp. N.I. ¢/o contacts.
16f6 plus i/- 7. & P.

“CABY " MULTI. RANGE TEST METER
Model 1110, €. volt, 0.5 v. 2.5 v ot 10,000

New,

ahm pec ot el for Eriwtor clreul
toatinz. AL and D.C,

250 ., 500

Reslstauce,

20 suegatun,

Three_additimal motels
jrom 54 - 1 £14/144-.
on request.

LATEST HIGH SPEED MAGNETIC
Type 100D, 4.1
T s

arailable. L
Lo gh ly remt

4 figure 10 Impulscs pcr Necond.
ohm coil, 36 v. operatiol o 1

4 v %Z operation,  Type (008,
i, 36-48 v. D.C. operation. Any type,
us/. i plus 16 P &P

RESETTABLE HIGH SPEED COUNTER
4 figure 1,000 nhm coil, 36-48 v. D.C. operation.
£3/10). F. & P.

FIRST AGAIN!

TYPE 34R SILICON
OLAR CELL

\\/ Four .5 volt units
e scries connected in
j= high impuce poly-

/= seyrenc casc. flying
//]X\ lead  connections,
Specially  designed

diffusing lens system to cnsure maximum light
pitk-up. Output—up 102 v. at 16-20 mA in bright
sunlight. ~ Wider spectral response, and thircy
imes the offciency of sefenium colls, As used
o powor ewch sateliies! 37/6 and |/. X
JUST PUBLISHED “SOLA
PHOTOLCHLL EXPERIMENTERS' GUIDE.
Teaches the principles of light sensitive devices
and their application, 26)-, post paid,

MINIATURE IMMERSION HEATER. 6in.x
din., 240 volt, 120 watss, /6, plus 2- P. & P.

SERVICE TRADING CO

e and Carrizge shown
below are inland only. For
oremcas slease ‘agk for
guontion.  We o not
insme & cotalogue or liat.

230 v. A.C. RELAY. Type |. 2 c/o. 2 amp.
contacts. 9/6. Type 2.2 X 15 amp. break, 2 X 2
amp. make, | 2 amp. break. 11/6. Both
types, ex new aquip. P. & P. 1/6 cach.

HIGH SPEED BLOWER UNIT
200/250 voit A.C. Pawerful 2-speed motor. 11,000
L 718, plus 7. & P. 26
AUTO TRANSFORME Step up, step

110-200-220-240 v. Fully shrouded. New.
300 watt type £21616 cach 2. & P. 4f6. SO0 wae

£3/7/6 cach. P. /6. 1,000 watt type
o) cach. Fap 7/5

UNIVERSAL DEMONSTRATION

TRANSFORMERS A complete com-

posite  apparatus,
comprising a r
buscly built Trans-

Stenzyl
Type

b former and  elcc-

z tro-magnee  with

s <oils

&y 5% and pole pieces.

EN \}/@% Coil tapped for
“ =7 [ .. 220 N
=y 110 v, 115 v.; 6
12, 119 v.

A.C. These coils are also wused for D.C. e)(perlmcms
Complete with all accessories as shown. £17, plus
10/-carr. Leaflec an request.

$.T.C. SILICON POWER RECTIFIERS
RS0 Serics. All types |15 amp. wire ended.
PR A TV M PLY. 8

4 can be uscd to make 3 amp. bridge. Not Seconds.
Brand New Stock. Post paid.

230 VOLT AC GEARED MOTORv
7. inch £2/9/6. P & P. 2/ .,
. dnehr £2/12/6. P. & P. 2/6,
.26lh, 1nch £2i2f-. P. &P 6
8 bank, 25 way, all non-
UNlSELEGTOR bridging, full wipers, twin
coil, 950 ohm. Unused £3/2/6. P. & P. 4/6,

NICKEL CADMIUM BATTERY. Sinrered
Cadmium 2v.7 AH. Size: heighs 3§in.,
width 23 % |4in. Weight: approx. 13 ozs.
ECRAR, cestad. 1216, P& .31

LIGHT SENSITIVE SWITCHES
Kit and parts including ORP.12. Cad-
mium_ Sulphide Photocell,  Relay
Transistor and Circuit. Now sup-
plied with new Siemens High Specd
Relay for 6 or 12 vole gperations.
Price 25/-, plus 2/6. P. &

ORP.12 and Circuit 8/6, post paid.
A.C. MAINS MODEL
Incorporates main transformer, rectifier and
special relay with 3 5 amp. mains cjo contacts.

Price inc. circuit 4776, plus 2/6 P. & P.

0-4 MINUTE MECHANICAL TIMESWITCH.
16 amp. D.P. switch, complete with knob. Will
switch off any sctting between 0-4 min. As new,
fraction of maker’s price. 10/- P. & P. 2f6.
lSEMI AUTOMATIC “BUG" SUFER SPEED'
MORSE KEY. 7 adjustments, pracision tooled, |
speed adjustable 10 w.p.m to as high as desired.
Woeight 24lb. £4/12{6, pon paid. (illustrated).
TRANSISTORISED FULLY AUTOMATIC
[ELECTRONlC KEYER. 230 v. A.C. or Ba(tcryl
Iopemed Incorporates built-in monitor Osciifator |

Speaker, and Keying K‘
« .’}:FL%F .
O e A |
DS TR

Adjustable

Ispceds Keying cither
alto., semi-auto. o
hold. 4 diedes. 7 tran-
lslstors Prlcc (lé/lol
plu:
TRANSISTORISED MORSE OSCILLATOR
Firted 2¢in, Moving Coil Spc:\kcr Uses type PP3
|5, gauty. 8 v. basesry mplete wlxh latest
Sesign Marse Keye 33)6, piua 18 P & B
KEYING LEVER. Especially designed for use|
with efectronic keyers.  Fully adjustable micro-
switch action, precision made, finely pullshcdl
 Parts, screvs down kase. Prico £4/4] post paid:

Isc grade  TRANSISTORS Brand new
OC29* .18/~ | OCI39 .. 12/~ | AFII5 .10/
7 AF118 .10/
6/6 AET 1D 9j8
. 50— BCZII .10/
5
7/
i DIODES
7/~ QAN .. 3/-
.6 SX781 .. 4/-
. 8- CI07 . 14/6 | ISIL) . 4)-
A AFIM (Y- ZSI0B .. 3/~

Av::llnble in Matched Pairs,

ZENERS 59,
AII } /,au 5% at 10/~ each, 4.3 v., 4.7 v., 5.1 v.,
6.2 v., 68v.,75v,482 9Iv,|0v
I2v.|5v lév 2
LT.

TRANSFORMERS
Ali prlmarle: 220-240 vi

Sec. Taps Price Carr.

750,32, 34, 36 v. at S aenps. L £2{19/6 6/~
30,40,50'v. at 5 amps.. £4/15/- -
10, 17, 18'v. ac 10 amps £3/2/6 46
6,12 v. 2t 20 amps... .. £3/12/6 6/6
£5/2(6 6/t

7 18,20 v. a1 20 amps.
12 20 v. at 20 amps.
10 ames.

13 29,30. 31 v
& RMMETERS u i

n.
.C. VOLTMETERS 0-15
240 Flush round all av 2/- each TP & P. extra.

PP PO p poNovawN-—g4
3

-3
-3,

-5 amp. D.C. " 24in, R
500 Microamp. sub-min. 13in. dia.  Scaled

01 milliamp ,.........  21j-_Postago_extra.

The perforated C
VEROBOARD [he perorsce Copper Bosrd

r Modcrn er:ul(r

1S x .15 pitch, .5 x 3.75, 314 2.5 X 5, 318; 3.75 x
375, 3j8; 375 % 5, 57 oot face’ cutier, 9]
Special Yeropins, pkis. 200 {4/~ P. & P. on ali

items /s, _

VAN DE_GRAAF ELECTRO.
FANE GENERATOR, fied
with motor drive for 230" v.
giving a potential of approx. soooo
volts. Supplicd absolutely complete
including accessories for carrying
out a number of interesting
experiments, and full instructions.
This insteument is completely
safe, and ideally suited for Schoo!
demonstrations. Price £6/6]- plus
I P. & P._Leaflet on request.

Latest type SIEMENS MlNl-
ATURE

LAY in Trans-
parent a3 ¢/o 700 ohm coil,
size § % § x Ifin. 15/ inclug’
ing basc.

Similar to above, Mfg. by
GRUNER 4 c/o, 2,400 chm coil.
Ncw. IZIQ less base.

2 VOLT D.C. RELAY _ _
Single ¢fo, 600 ohm cail. New. Thor 100 plut 1/6P.&P.

ELECTRIC CHECK METER {Sangama Wc:lon
200/240 volt A.C., 40 amp. As new 35/ plus 3/6

1.1 I

BUILD AN EFFICIENT STROBE UNIT FOR
ONLY “37/6 *, The ideal instrument for workshop
lab. or factary. ‘This wonderful device enables you
to " freeze * motion and examine moying parcs as if
stationary. We supply a simple eircuit diagram and
all electrical parts including the NSP2 Strobe tube
which will enable you to easily and quickly consteuct
2 unic for infinite varicty of speeds, from | flas

in soveral sccands to soveral thousands per minute.
37/6, plus 3/ P. & P.

SANGAMO WESTON
Type $32
2; Edgewise Meter

250 Micro-amp., scaled in
dB."s. New 29/6, P, & P. |{..

INSULATION TESTERS (NEW)
Test to LEE. Spec. Rugged merat
conseruction, suitable for bench
or Beld work, constan:  speed
cluech. Size L. W. 4in., H.
S M weighe Elb.500 vart 50
carriage

megohms.  Price £22,
paid. 1,000 volts, 1,000 meg-
ohms, £28, carriage paid.

47.49 HIGH STREET, KING:
Telephone: KiNgsion 9450
Closed Saturdays.

ALL MAIL ORDERS. ALSD CALLERS AT:
ST

PERSDNAL CALLERS ONLY 9 LITTLE NEWPORT
‘ON-ON-THAMES STREET, LO 2.

Open till | p.m. Thursday and alf day Saturday.

Tel.: GER 0576
OF F LEICESTER SQUARE)
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HI-FI AND TAPE @ RADIO @ KITS @ ELECTRONIC COMPONENTS

MAGNAVOX 363 TAPE
TRANSPORTER

- Justly famous—superh

Hi-Fi designs from the

eglgng "  Mullard Applications
Research Laboratory,

Interpreted by QTERN

Homebuiid Kit form. Either way p

meticulously executed
by Stern and Veritone.
Buy them as hand-built
and tested units, or in
Stern-Clyne’s famous

per
working o a budget, kits offer a real savmg plus real bulldmg

1 anywhere. If you are
Each is

complete and backed by comprehensive, easy-to-follow building instructions.

FIVE-TEN AMPLIFIER outlt for e sand i, eupaly of 230 <
2645 . el 3o nps. for pre-auap,

Ono of the most famous :mp)lﬂ:u ever mads uner, otz il ol specificatfon,

~thousands are in servics as the nucleus z\ncmhlnd and tesied £13-10-0 ki £10

b guality insialintions throushout (56 pare. st

sorlt, | neal the ylennmenad pertorimancs

by e mmlmw ubtainable  FIVE-TEN AMPLIFIER AND TWO-VALVE

by <Mn |uh\ rauRs cponne B ofs. 40 PRE-AMP. Assembled and mml £°1/10'-

» CEL 0 Tustertin 0.0% 18 e A e

v, . EIVE-TEN AMPLIFIER AKD THREE.
Valves EZ81 VALVE PRE-AMPLIFIER

3 Size gve Assenibled nod tesied £28/10)-
gt Tatorariied reams i 86 erarrige £19/10/

TEN PLUS YEN SYEREGC
AMPLIFIER

wnplifiers sl
i 1l .xmo(mu l‘(\'ﬂ"huum

qulitlca or the Mutiard BELAG Triod

Pentole. Add Hie

exigting i

Sten

Assembled and lestet £20-0-0

Koles' —65 d.. belas 10 watl. da 8]t carcinge. it £16-0-0

TentamplifEgliy
ual inputs for
Coramic mu;.q

cani

extremely serwbile nnd sewicl

radlo; ec;
Balanes controls. Switching pe:
o

450/380 v, at 6 mA. and 6.3 1 nnp. Ain, high,
Manel 15 11, ‘Asiembled and &emd 20 supplied completo with T
plus Ten Ampiifier. £34. Kif £85. ddd

pve-ampllﬁzr only. Assemmbied and tested £15. Kit £19/10/-. Add G-

to nrecls= limits that

TWO-VALVE PRE-
AMPLIFIER

BBechly dafindl tor wecl ey tha Mailard
20 wens

cius i
for full sntpat.
crpatul g v anco pick-ups
TR eqmbation. Yoon ru“u sensl-
tive ralerophona. il Lipe re 1 or
trom pre-amp. umlnln Coiode. 6
selecto: " moge g ani
Treie oom. elzc 9}
4§ % 2hn. I 1102
300 v, Wb ¥ mA. aml 6.3
Assembled and lested
AL G- carviage. Kit £5-6-0

THREE-VALVE PRE-
AMPLIFIER

pecially reenmmended for use

with the

B aoplier. bit sl witatle e with

1 ullaod gcries 1o ampl and any

at lamp. Valves
Bize 11x 3} xdin.

Assembled nnd mud £13-13-0
tdd o carriae. Kit £10-10-0

PASSIVE CONTROL UNIT

permit recording tape playback
to the Iughcst sLmde set by the
Music Industry.
Slmple, reliable design employs a single
high-duiy motor with heary dywheel.
Features incinde, faet wind an and capid
resiud, pavse eontrol, S-speed le\nlmu wl!h
interlock. IG\)JH,—(II revolntion 1
psma key controly. Hpceds 1%.
ips. Wow and ﬂ\n(lr 0.15% o
Mas. mpoo! size Ti: aym: lhur up ln
120 mins. per track 1.2001t. standard
tupe. Bize 13§ % Ihu pllh Siln. below
swountlng board.
With } truck beads, £10-10-0
With } track heads. £13-19-8

Add 10}~ carriage and insurance.

TAPE PREAMPLIFIER
YYPE *

Spacially developed by Mullnrd Lab-
oratories for use with high quality
replay systems, and snpplmd snecmc-
ally matehed for use with the Magnavor
tapedec]
ceaturvs inclite:  Ferroxcube
inductars for trebio equalization, Do ,mx
Mg ferrozeule  trans

[
te remote lacation frotn tape heuds.
Pre-amp nnd power pack Eit of parts £14.
Assasbied and wened §16/10. Add 710 car

Spectills designed, unit tor
ith the Ten pis Ten, eitner for dicert

il oT fOT remote Bitting.
Incorperates wm e upnts for 2l

500 1
"(u l"nr Ay
i “so Dunl el e st
described belnw,

Passive Control Unit, assembled and tested
and compleie wilh Ten plus  pog 0 g

Ten Amplitier
m  £20-0-0
448 10]- carrimye.

DUAL GHANNEL PRE-AMPLIFIER

Actually twin Two-val

ive I're-amplifiers which together provide an

ud
Teluctatice, Cryatal
nd pro-amplided tape
Bass, Treble, and

oper-
Rk on ieo nh) Fower input
Higo 1

10/ carriage. Dual ehannet

HF/TR3 YAPE AMPLIFIER

Emlly the best cummete {ape amplifier
available to the honte builder. Supplied
already matched for the Magnavor
363 tapedeck.
Featuren_incller weiichel | cualisation
for all gpceds (CCTR standardy ot 75 i.p.s.).
Treble boost Incoruretad during Record,
I8 Pl eaker outnt
m\chnd for 3, 7.5 mnl lw ohx.nl aldith
or ' extonsion &

peaker,
onltoring on Iécord and Hi-Fl pPlayhack
Earoush existing syatoms, input tor

pick- 1l Hadio.
ER56 HLB4, EMBL
overall: MxExfin (@

).

te chassia, size 7§ x 3%
ilo Amp. Power Pack, Kit of Farw, £13/13
Assembled and tested £18. Add 76 carr
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CLEAR-OUT OFFERS OF WELL KNOWN HIGH-GRADE EQUIPMENT

Prices

slashed to make

FAMOUS MULTI - TESTER AT
TWO - THIRDS USUAL PRICE

size only 141 x L ceizn
ce. easl

deep with Ingenlous de

1 4 Sagnicontis iamped g
lm\\:mcm ¥ Ld with Iow loss, lang lite cermie
camplete with lewls and test prody, battary il antl

way
Genuine Bargains ! Original prices quoted are exactly those at which we have soid previously.

for new stock ranges !

DUVIDAL CROSSOVER NETWORKS

Suparb consteuction ulm' peee
ted high-grade

5 5 A 0-10-30-100-5

rrents: l i 7AN 203, sistuce:
g mmu- and 6-00gs . Qulputs

NOW £3.10. SAVE £1.15.

D&

4
20 t0 &
WAS £5.5.0

Typz 200H—20 range
olims per volt aensits

inkaturized,
lons of the

HBulk erasers e alo e el to de-
purposes, ete Tapes

o Tin el ut tape i seoond. Var 240230 <. 4 ©. operalinn. 8lze: 4534 2in,
Hlin. Pinishud ey er

WAS £5.5.0 NOW 67/6 SAVE £1.17.6

Model 178
Cleans taps reels in all sizes up to 108 diam.

povl(rlul professional model.
high. Finished grey erackle.

SAVE £2.7.0
WESTWELL CT-2B TWEETER

WAS S7.7.0 NOW £5

Adds gparkle anl reallsm to the I)trlwmnn('e of :\lnml :n! h\gll
quality reproducer. \nmmzl “Hin. ik, nioving coil nuit
ta translucent hrons matl black mll\. for mou ln m
autalde cabinet; u|(un1ll\!!), tach: Lblc acket can be e,
Impedance 16 oh"w Rating 10 w. maox. l(l‘cﬂmxm ded
crosnover fn‘q\mncy 3.000 ¢/a, Size overall:

dx3x17in.
NOW 19'6 SAVE 8/-

WAS 276

Ada 4 e

sizeTha4lx

Add -

=5

Add 2
&

New American branded tape by world ruxlnwngd manutscturess aud oqual In quality 1o the hell

oblaineble anywhere. Guamnten splic coated, with fal] trequency response
an unitorm outpnt. Resistant amuIMHrr eanld abrasion. Availible \na\.uk Tange
of Aettate and polyester ach ldtinctively baxed and eellophate wrapped fa coluue

qualitie:
e cartonn shim g Teeoning 1 0 7). J’ ot 11 s Cusmpors ho 123 l

Acetale
Sl 0011, Standan] 816
i, 200M, Lang Mlay 10 -
31n. 12001t Long Vlay 1248

Range svailable: - G, FBal vy
ot types poat i precking
Ve per rerl,

reels past frec.

Faer o7 wore

7 001t Jamg
agin. LAOUIE. Domble Ty 8016
Jouble Play 25-

CV-1 Varlable Crossover—Btani:
¥ unlt for use with low te
andtweele
riaule eoutrol permits

rany
adjustment of bass ar

Black plastle panel size |

WAS £1.2.6 NOW 12/6

SAVE 10-

A2 & e

CX-R Crassover Setwork—111-1' Z-yway iron-coresd choke and it offering Mgl. neqvnnr\
oot w5500 ox 3500 vy, Torals wclased in hEonge Hghes e B i

Whs 205 NOW 25/ SAVE £1.4.6

HN-5 Variable Crosover o, mediury aud gl peuer variabl devel uadt offrin il ronge

er it 300 vje and (wevter epussaner au 1,300 cft, tosed i with - 1.7 Fad variable level el

trola for taid range A tweeles omits.  MatTIng IBUFEMERLS alia perindts Nes a8 B-way

crossover, or withont Jevel contrals \\nm peuker amcienclen are cqual amisomely fibed i
%

2-tone grey loetul case o
NOW 50/- SAVE £2

WAS £4.10.0

DUVIDAL SM-5 TRANSISTORISED MONO/STEREO
MIXER

. seloonteined gl auiio s

provid ely vasiable o

e oot s et o T 2 1

onstereo, Superhly constrcted Nt bl
 tinished in brons

63 - high.  Inter

approximately wo lrours u,»u

KT ETr e

A6 p & 1

NOW £2.15.0 SAVE £1.2.6

Add
&P

WAS £3.17.6

e, bigly dovcloped, WNEW ADVANCED DESIGN - Veritone
ml(-
able radio proportions snd a

tzemely

Compact commumcatlons Receiver

o I\c(n to 30 Meja In 4
Danils, plus Lot LA
M drquencies of 35,
11and 28 Mcja. I'eatares
Toebuder vt larg, clearly
marked dial 4

fon bt
Trons it ot o

onl;

Extras ]ndudc ghome antiu Jar stanlly it
2AVG, 12846 and 5 5

LONDON:
18 Tottenham Court Roud, W.L.
23 lollenh.ml Court Road, \W.1.

nberwell Churel:
\lgware Road, W.2
Cl’wYDON

Mus 5929/0095
3451

7,?

TeBsits  DRISTOL:

non ect Strcet,
NORth 7941 Merchant Street,

162 Holloway Road, N.7.

ELECTRONIC CENTRES.,
! most exciting shops in Britain?

Member of the Pantiya Group of Companies
MAIL ORDER & ALL ENQUIRIES TO: Dept, WW, 3-5 EDEN GROVE, HOLLOWAY, LONDON, N.7.

Sullolk House, George Street.

Bristol 1.

SUPERB NEW STERN—CLYNE

F.M.L. VHF
TUNER

Features
sparkling perform-

seosilie o unit _that

prosides ble,
ference-lree  racoption  of
trangmissions.
autpul sig-
opthmi -
HE-T

Migh «uality
nal ensu

fomaance from auy HE-F1

atyllug wmakea far harn
eslating equipment. Ky
employs RF atage.

!

Voo are 4 <EFO1plu
tion. Foner fred.

(Imnh mdln!\m\] ated, o

FM1 Kit of paris with Instruction Handbook, 211916, carrioge Af-.

FM1 Assermbled and tested, £10/9/6, corringe 4/

Optional Power Psck Typo D Kit of Parts, £2/1 5[-. cartuge 8

Power Pack Tspe D, assembled and fested. £3/10/-, carricge /0.

Handbook auly 8-
Past_free.

Dcaeriptite lemil-t

GUARANTEED BY STERN-CLYNE Value for money, Quality Facility, Merchandise
offered by Stern-Clyvo Ie crifcally selected aud exbaustively tested betore I g atiered for

encrel male: wiere sullable equipment does not o ertain items arc exelusively manu-
Tactared 1o ot own Fisid spesifications.  1n all cases. Stern-Clyme oers are varue 438
Gualiy selecred. . Salistaction. guarsnies

105

HIRE PURCHASE? CERTAINLY!

Easy payment terms availahle on all kits and nssem-
bled equipment value £10 or more, Let us h:

YOUE enquiry.
Tel. NORth 8161/5

RODney 2875 ;52 Lord Street Royal 7450
PADdington 5607 MANCHESTER:
21522 Withy Grove, Mic 4. Blackiriars 5378.5248
MUNicipal 3250 § + 135 ‘The Moor. Shetield 29993
NOTTINGHAM:
Bristo! 20261 astown House, Lincoln Street.  Nottingham 45889
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VALVES

and

FW/500
1w /g
G172304; 9
QVST0K

All UK. orders £1 P. & P. 1/-

Brand new, indi-
vidually packed
guaranteed |

1
VRi05/50
VRIS0/50

TR T T

5By2503
smioy
Fota
V4G
X0
Y36,
oY

T 5
BYBWGT

s/e J

M/\NY OTHERS IN STOCK including. Cathode Ray Tube and Special
sover £1 2/-: orders over £3 P, & P. free. C.O.D. 3/6 extra.

G g~ 0pA 7/— L4G0BI18
GLAGA 7/8 0TH I N "Bs
stay u/A 5D VeRgT 28
4/u
,_
/9
i~ 3 VCRBIT
8 T 35—
- VCR5ETD
8 | 12817 3

3
VERGITC
40/~

&

Te& i Tem@e @t T LT T T T e

Ty
LR R b hE

= £37. 19
I3 7]4‘ AV
o| Hea B
L] Tumiswn!
58 104 A
11A/160N 5704 I~
80/~ -
OOT6GT 8/ =
O3A .. 78 8064 -
57 BOBG -
o
-
-
i
b -
B . 26
9006 26
= C K Tnhel ]
12R7GT (ull I) B6j— | 2N1001 29/6

i Valves
Overseas Postage Extra at Cost.

MARCONI COMMUNICATION RECEIVERS
C.R.150_ Frequancy coverage 2-60 Mc/s. in 5 bands.
Tl 15 156 11600 kels. D 465 kefs. Image s gnai
protecting over 40 98 up to 30 Mcls. and 240 4B
Tram 3060 Mc/s. Self-checking calibration (bailcin
calibracor). Stabilisazion of supply and temperature
compensacion.  Electrical and  mechanical band-
spread. Metceing and visval tuning indicator. Band
pass from 100 c/s to 10 kefs, in 5 scages. Acoustic
filter associazed with 100 /s, Bandpass position for
C/W recepion  Facilities for_diversity xe:cp(lon
Excelient cheh ed condition, £39, Mains P.S.U.
P.C.A. Radio £4/10/-, carriage 30/-.

THERMAL PLUS MECHANICAL CIRCUIT
BREAKER FOR A.C. & D.C. Current | amp.
Protects against shorts (Instantineous cut out at
approximacely 5 amps.) and against overloads: 1.8
amp. 30 sezands, 2.1 amp. i5 scconds. 2.5 amp. 8
seconds, Delayed cut off may be adjusted to dif-
ferent currents and times. Separate pair o( contacts
to indicating device, Dimensions 34 x 13 x gin.
Price 12/6. £ & P.2J6.

TELEPHONE HANDSET.

type, new 12, P. 21
INSET MICROPHONE for telephone handset

Standard G.P.O.

2/6 P& P 2o
“CONNECT AND FORGET, CANNOT
OVERCHARGE ”  “ ESSTRON ™

AUTOMATIC BATTERY CHARGER
tnitial charzing rate 6-7 amps. The charging rate
automaticatly adjusts .itself to the charge in the
battery. Autamatic current and volmge contral.
Patented applicition of magnetic amplification
€0 barcery charging. Indicator lights show battery
fully charge1. recciving charge incorrectly conng
ted or fauicy celis. Mains voltage X v, Bu
for 6 or 12 v batceries. Measurements 7 x 5 x 53in.
Weight 84lb  Price £7/19/6. P.P. 3/6.

2 KW ULTRASONIC GENERATOR togcther
with power suaply unic far 200250 v. Com-
plete twa chis: s with interconnecting cables. Fre-
quency 37 0 41 ks s adjusted by fine cancrol, Pesk
output 2 kv, 1serage output 5 ompletely.
e wich valcos 10 manual £65 carriage pard UK
Large selecnian of mains and Heavy Duty L. i3
TRANSFORMERS.

VARIOMETER ior No. 19 secs. 17/6. P. & P. 3/-.

MARCONI SIGNAL GENERATOR TYPE
TF 60IB/3/S. Frequency range 12-485 Mc/s. in five
ranges. Directly calibraced frequency dial. Oue-
put waveform: C.W. sinewave AM.. pulse AM.
(from ext. sourcc only). Internal modulation
frequency 1. s. Output: a, normal—contin-
wously variable dircctly cafibrated from .1 iv.—0.5v.
b, high: up ta | v. modulated or 2 v. unmodulated,
output impedance S0 ofims. Fine frequency tuning
controf, catrier onfofl switch. built-in crystal

alibracion for 2 Mcfs. and 10 Mcfs, Stabilised
voltage supply. In excellent "' as new " condition.
ully checked and guaranteed. £115. Carr. 30/-.

VERY HIGH CLASS COMMUNICATION
RECEIVER TYPE BRT402E. 50 ke/s-385 kcfs..
510 kefs.-30 Mcjs. Fully tosted €60, Carriage 30/—.
WIRELESS SET NO. 52 (CANADIAN), Com-
plete station consisting of Transmitcer, Receiver,
supply unit for 12y All concained in special carrier
1.75-16 Mcis. in 3 bands. BI3 as output valve.
45-75 wphone and MCW. 70-100 watt, CW. M.O.
or crystal. Receiver includes crystal calibrator.
x can be exactly tuned to Rx frequency. Noise
limiter, Sidetonc. Loudspeaker on recciver with
onfoff switch. All brand ncw with accessories
xport. Price_on application.
Dieeo, bue Receiver anly (wishout cabines).  £6/10/-.
acr.
EVERSHED MEGGER CIRCUIT TESTER
2 ranges. 0-1,000 ohms. 100-200,000 obms with
test leads leather carrying case. Tested £4/19/6.
P& P.3/6.
A.R.88D, RECEIVERS. Fully reconditioncd, £55.
rebuile model £85. Carriage paid UK.
MARCONI TF 868 UNIVERSAL BRIDGE.
Capitance 1S "to 10045, inductance L to
00H reslstance .| ohm to 10 mjohms. Q.| to 10.
Fouer supply 115/230 v. A.C. In new condiion
with instruction book. £65. Carr. 30j-.

P. & C. RADIOLTD.

170, GOLDHAWK RD., W.12
SHEpherd’s Bush 4946

G-R150j2. Frequency coverage 1522 Mejs. in

4 bands, all other features as in C.R.1S0.  Price
€31, Carriage
DUMONT MODEL 241

OSCILLOSCOPE
in fully working condicion £22/10/-, 30/-.

YULTRA MODERN POWER SUPPLY UNIT,
Supply voltage A.C.: 105, 110, 115, 200, 205, 210.
220,235, 230,240, 745, 250 v. Available voliages D.C.:
(a) 1700-1900 v. Stabilised, sdjuscable approx. | MA.
(b) HT2 approx. 45mA.
() 260-350 v. stabilised, adjustable, approx.
(d; 450 v. approx. 30 mA.
(e} 50 v. approx. 150 mA.
() 45 v. A.C., 45 amp. common carth.
5 amp. common earch.

7 silicon rectifiers; 4 Solenium HY rectifiers.

Brand new £9/10/-. Carriage 12/-.

45 m.

PANEL METERS (round)
3%in.

500m 5 D.C. 36
5500 ¢ microamps 2iin. D.C 26

.50 microamps 3iin. AC. /6
25-0-25mA Lin. D.C. 45)-
150-0-1,500mA 3iin. D.C. 29
0-5v 2in. D.C. 22/
0-5v. Lin. AC.  22/6
g-tsv. 2jin, AC. 1776

0-50v. 2n DC. 28/
0150 v. 2di AC, 24/~
Wcslon as usually used also H.R.O. a5 "5
Projection only.

00mv. 3tin. D.C. 35/-
500ma; 2din. DC. s
500 micreamp 2Zin. D.C. 19/~

U.H.F. SIGNAL GENERATOR 710A
MADE BY R.C.A.

Output irequency 370 to 560 Mjcs. Outpu voltages
Titv. . Directl raced in megacycles
(5%, accuracy), 400 cyeles intornal modulation, ex.
teenal modulation up to | Mjcs, may be applied by
means of the input cable supplied wich the instru-
ment. Power supply [05/125 v. In cxcellent condition
and guarantecd e-u/uu. Carringe 30/-.

r

Dpen 9-5.30 p.m. except Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME
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PORTABLE OSCILLOSCOPE CT.51
A compact general purpose instrument with
many unusual features. Size 9in. high, 8in.
164in, deep. Time base 10 ¢/s. to
Y place’ sensitivity 40V per cm.
Froquency compensated smplifier
up to 38 dB gai width up to | Mcfs.
Single sweep acilitios. Operams from A.C.
mains 100-250 volts 50 cfs. Complete with
all st Jeads, moral transic case, nstruction

book and circuit diagram. D N
eted mmd Suseanceod B top Cares 1015
MICROAMMETERS

R.C.A. 0-500 microamps, 24in. circutar
flush pancl mounting. Dials are engraved

-15, 0-600 volts. As used in the Amcerican
vers\m\ of the No. I19set. 15/-. P.&P. 1/6.

AR-88 SPARES

R.C.A. Headphones 12/6
Escutcheons (Windaw. 8/6

Medium size. 10/-
Knobs. Large s 516
Block Condenser (3 % 4 mid) 12/6

AR-88D0 RECEIVERS
A good sclection s availabl for callers 3t
from £30. All zre in good candition and
are functioning perfoctly. Realigned.

HEAVY DUTY TRANSFORMER
tnput 220 volts o 250 volts ac 50 cycles.
pped every § volts. Secondary, 50 volis

¢ I5 amps. Very conservatively rated.
Size 7% B Tin, "W 38 1b. Brend new.
€5/19/6. Carr. 7/6.

SILICON RECTIFIER. 600 PLV. The
Modern Marvel. fin, X fin. Can be wsed
to replce T.V. rectifiers up to 500 mA.
(400 ballast resistor). 7/-.

T$-175 HETERODYNE
FREQUENCY METER
A high frequency version of che well
fmown BC-22§, Accuracy 0.05%. Fre-
quency range 80 to 1. As now
condition with original calibration book.

Tested and guaranteed, £75.
BC221 FREQUENCY METER
125 Kefs to 20 Mcfs.
This erystal controiled heterodyne fre-
quency mater is too well knawn to need
further description. Those we offer arc
complete with correce individuol calibra.
tion book and are carefully tested and
guaranteed.  New condition.

-

Laboratory Standard

A 12in. demonstration oscilloscope with

CINTEL OSCILLOSCOPE
all cantrals at rear. BRAND NEW £80.

SANGAMO

Dual range
d 0-100 v.
C.FSD 1 mA.
3in. scale. Recent
manufacture. Ideal
far schools. Com-
pletein super qual-
ity canvas carrying
case,  with test
and _leads.
Post 2/6.

= prods
Boxed 32/6.

BRAND NEW. "

WIKELESS WORLD

STANDARD SIGNAL GENERATOR £25
MARCONI TF-144G Carr. 30/~
Overhauled, guarantced aceurate and in perfece working order.
Complete with mains lead and technical manual.

SIGNAL GENERATOR CT-218 (FM/AM)
MARCONI TF 937. Covers 85 Ke/s to 30 Mc/s in 8 switched
ranges. Effective length of film scale is 50ft. Ouzpu( level

| variable in 1 dB steps from [xV to 100 mV (752). Also IV
Qutputs down to 0-1xV from an outlet at 7.50. Int, mod. ac
400 cfs, | Kefs, 1.6 Kefs and 3 Kefs. EM at frequencics above
394 Kefs. Variable mod. depth and deviation. Crystal cali-
brator 200 Kjs and 2 Mcfs. Manitor speaker for beat detec-
tion. Fully metered, blower cooled, Panclimatic. A.C. mains
100 to 150 and 200 to 250 volts, 45 co 100 cfs, 17 % 20§ x

17kin. Weight 117 Ibs._Fully tested and guaranceed. Under
109 of original pricc. £65.

CINTEL EQUIPMENT
ELECTROLYTIC CAPACITANCE AND INCREMEN-
DUCTANCE BRIDGE. No.
A madcrn mslrumen( all solid state, which a::urzlely mc:surcs
the capacity of electrolytic condensers from 0.0F to |,0004F
under operacing conditions. Leskage current and polarizing
voltage arc separately metered. Inductances from 100 m
to 100 H can aiso bo mzasurod wih urrents up o 100 mA.
.C. mains operation. Unused with handbook. £100.
WIDE RANGE CAPACITANCE BRIDGE. No. 1864,
A matching instrumenc o the above. Al solid state. Mains
operation. Measures from 0.002pF to 1004F. Unused with
handbook. £100.

V.H.F. SIGNAL GENERATOR
MARCONI TF-80IA. Covers 10 to 300 Mcfs (4 bands).
DIRECTLY calibrated. int. Mod. at 400, $.000 and 5,000 c/s.

Atecnuated or force output.  Guaranteed overhauled,
accurate and in perfect working order. €32/10/- Carr.
ANJUSM-#4A. A precision signal generator, US.A. manu-

facture. A.M.only. 100 420 Mc/s. (5 bands). Directly calibrated.
An inserument of the fncst possible quality with | Mefs and 5 Mels:

Xt} calibrators.  Separate “ser carrier” and ser mod *
meters. ” Output cont. Sariable from 0.14Y to 330 my.” BRAND
NEW. £150.

DISTORTION FACTOR METER
MARCONI TE-142E. This instrument measures the percencage
of toral harmanic distortion in the fundamental [rl:qunncy
canze 100 10 B.00O cfs. The lowest scale engraving is 0050,

Will_handle 2 wates and will g ey
readings wich only W inpat, Mains operatcd. . Outpur
impedance 600 ohais. Very good condition. £30. Carr. £1.

MINIATURE RELAYS. 240 v. A.C. coils. Cunl::: assembly

2" makes " and | C.O. 5amps. Size2 X 1§ x nused and
removed from brand new equipmenc.  8/6 post p 2id
B. & R. RELAYS Type CO3. 230 volt A.C. coils, Very heavy

ducy contact assembly. 4 makes. Size din, Xi3in. © 2iin.
Welghe 2 b, BRAND NEW. 27/6. P.& P. 26

HICKOCK OSCILLOSCOPE OS-8B/U
A high grade general pur-
pose instrument made to
exacting U.S.A. Navy speci-
fication. Detachable cover
with carrying handle. Com-
pact ® 6 % 8%in.),
weight 17 Ibs. Green trace
3in. cube. Bandwideh “Y"
amplifier D.C. to 2 Mc/s [
(D.C. coupled). Sensmvuy
40 mV/em.
can be used sepam(cl)a
similar spec to “ ¥ amp
Leads are housed in_case.
For A.C. mains 105 to
125 v. 50 ta £,000 ¢s,
8RAND NEW, tested and
guarantead, £25. Carr. 10/-.
Auto transformer 156 extra.

CHARLES BRITAIN (Radio) LTD.

Il UPPER SAINT MARTIN'S LANE

LONDON, W.C.2.
Near Leicester Sq. Statian.
Shop hours: 96 p.m. (9-1 p.m. Thursdays).

TEMple Bar 0545
(Opposite Thorn Housej
Open all doy Saturday.

107

AVOMETER MODEL 7

Complete with leather carrying case, leads and

batterres ready for use.

Fully guarantecd.
£13/13f-. Post 7/-.

PHASE MONITOR ME-63/U
(ANJURM-57)
Designed to measure directly the phase
angle between two applied audio fre-
quency signals of from 20 1o 20,000 c.p.s.
1,/ Direct indication on a pancl metar.
Input can be sinusoidal or non-sinusoidat
from 2 to 30 voles peak. Of recent manu:
facturc (1957, b Conzrof Electronics Inc.
and ex-U.5.A. Air Force. In first class con-
dition with handbock. A complex instru-
ment with 19 valves. £40. Carr. 30/-.

COSSOR DOUBLE BEAM
OSCILLOSCOPE TYPE 1035
Those we offer are the modern Mark 3
version and are in really first class con-
dition. Piease do not confuse these with
alder  well used instruments.  One
glance will convince you they are a bar-

ain at £45. Carr. 30.-.

T.C.C. VISCONAL CONDENSERS.
8 mid. 800 v. D.C wkg. at 71°C. CP
152 v. Size 3 x ;xs.n Wigh, BRAND
NEW (boxer). 816 cah
NITROGOL. 8 mfd. 350 v. S wkx
N 5 13 % 4din. high, Wit
BRAND NEW (beady 51
C. or DUBILIER. 4 m{d
CP 130T o similar. 12
high. BRAND NEW (boxed),
AIl post paid.

fixing clips.
cach, T.C.
600 v. wke.
12 5 4in.

48 cach.

STANDARD TRANSFORMERS
Vacuum impregnaced, interleaved, ES.

screen, universal mounting, Size 4% 3k

Zhin. ALL BRAND NEW. 21/ each.
st

Type is L0250 v. 80 mA. 63 v. 3.

tapped at 4 v. v. I'a. tapped at

AT

Type 2. As above but 350-0-350 v.
m,

Type 3. 30 v. 22, szpped ot 12, 15,
20and 24 v. to give 3-4-5-6-3-9-40 1., ctc.
Type5. 0-6-9-15v 42, Ideat for chorgers.

LOUW CAPACITANCE BRIDGE
MARCONI TF 1342, Range 0.002 pF.
LIT1 pF. Accuracy 0.2%. Three term ax
c/ansformer rario arm bridge allaws -
sien " maasuremencs.  incoenal . oscillatar
frequency 1.000 cfs. 12517 8fin. Weight
¢33 lbs.© A.C. m.ins 200 to 250 and 100 to
150 v. 40-100 ¢/5. With leads and andbock
ABS-)LUTELY BRAND NEW.




108

R

Teims:
under £1.
extra under £
with all ¢
pers welcomed at any

below.

Snow Hill

GLASG
HuL

LEEDS

LONDO

MipoL

(MANCHFSTER) L10)

CWO

OPEN

BRADFGRD
BRISTOL |
BIRMINGHAM
{No hali- dw) Larger prémises now open.
DERBY 2.2
DARLINGTON '? Poxs Houewond

EDINBURGH

LEICESTER

LIVERPOO

MANCHESTE|

WIRELESS WORLD

MarceH, 1966

S C MAILORDERS TO: | R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER

| Providing 10/14 WATTS ULTRA LINEAR PUSH-PULL
OUTPUT ON EACH CHANNEL
Peatures Inehide.
* Funhpoll(\on tone nud compensating In-
Selector switch.
Slareu’hiono swileh 50 that peak monaaral
ompnx 0128 watis can be obtained.
Separate Dss “litl " and “out™ and
(roblo 1t ™ 4nd + oot gonteo

102 Hananner’ Lane,
Bramley, Leeds, 13
- C.O.0. Ne C.O.

Fosugc 519 extra under £2. 46

Trade supplied. S.AE.

nquiries ploase. Personal shop.

of the bmnchcsl

ALL"BAY SATURDAY

orth Parade, T | % Noon panel mdicator, % Handsome Perspex Frougpinte.  S.A.E. for leatet,
7‘_23':9 At Wed. )[c.,m.,hw st ol part, with point-to-peint wirig diseroms and_insiructlons
& sspembled, ted md mmvlle( with our ugdnl ]"

NS, fonth Fuarantco for 18 DEPOSIT g9l an
3010 Tl 200 0 6 L,

4 Lower Cas lle ercez
22904 AT 3 [}
Qi nmu OR s'x;umo Eriploying valves

Hatf-day Wed ). T

ior/i'dc‘ W"SO“”" cai, i, Eotse, i oL, ECLSS, | utput tranaformers
H gl iy sectionatly wonnl to requ m fostion. Ouiput eitchings
| station.  Tel.: CENeral 1279, | fo; 5t 15 ohune Fress vw‘\ﬂhnnm! FEEQUENGY s e

R 1.
HUM Lh\ EL 6 l IVITY: lﬁ u::lllvuh'
N1 ms-:omm\ {c2eh chanac) 6.2 por eemt. Lor
eration_an 200200 v. A.C. wi
R.S.C. AlO 30 WATT AMPLIFIER
MIGH FIDELITY ULTRA LINEAR
PUSH-PULL QUTPUT
S!X VALVES ¥) ¥B6, 1 lkf RCC83, 807, 807,
i amyp aro
{0

The Spot.
41361.

smascon Rd.
day Wed.). Tel.:

(Matf-day Wednesday)
133 Leith Screct.
(Hatf-day Wed.).

QW 326 Arpyle Screer, Te! u.;;.f:..u s ot s saesd
CiTy 4158 (No hali-day). e el THIS ENSURES TR SUT-
51 Savile Strcer (Half-day TYPE OF MICROPIIONE

Thursday). Tel.: 20505, OR Piok DY,

32 High Sereee (Hall-

ot give b

extin it with qwaclats ol control I3 prosided so thut two aparate inputs
day Thurs.). Tel.: 55420 | Ll i nd i am, . clo. o be shandianeons apules 168 it purpeccs:
5-/ County {Mccca) Armdc AN ou’rru‘rsocxm WITH PLUG 18 INCLUDED FOR SUPELY O 20m A
(No half-day). Tel.: 28252 | aud B v. FOR RADIO TUNER, Trive iu ki forn with i
73 Dale St (No haif. | 9 . ”ury bt usng Latoel KLY outpa h 12
day) Tel.; CENtral 3573 | 1o 12G“S '" T DR e S o ASSEME

moathly neweals of
3'3 (Total 817.7:3) mu:t,llm Caos Wit amies weaianis fon i’
pe S07 oULpUL valbves wre uged with Jligh Quality smmmm Wotnd o
«nnnmnmrspmm, e .(ml for Ultra Linear opesatiom. Lo tendnch o750
iy iy loon. RTIFIED PERI DHMANCE FIGURES ARE WaDAL T
IulDST BXPESIVE umrs AVAILARLE. i
o

238 Edgwarc Road, W.2
(Half - day  Thursday).
Tel.: PADdington 1629,
60A-60B Ofdham St.
(No-half day).

el.: CENtral 2778,

ESBROUGH '™ ey

iie Control o L2 D.15. ot 60 ola. +

| st 5, down (m hb\emm]mmm ed. Chasei
ux-nh smice. anllnul‘x’»;“.\lu . Power cansumption 100 .Lu %
stput 5

R.S.C. TRANSFORMERS
Fully Guaranieed. Interleaved and Jmpresnated,
MAINS TRANSFORMERS. ¥Pricoarien 200-250 v, 50 ¢fe.

JIDOET CLAMPRD TYPE 2 x 21  2ifas,
3001200 4155 A 83w B
| FULLY SEROUDED UPRIGHT ® MOUNTING

1318

0300 v. 1ouma, 63
| Sa0-0300 % 150 wA.,
ullard 510 ‘\rxmllnfr o

s
7/0' 2. 69; 0.5 v 2a, 7/6. 6.3 88 9/
Wy Gnl'](ﬂ‘ w.snm)(\ls

AU'XO D (Step UB/Siop DOW) TRAHSFORMERS
230-250

149 200 watts - 1919
299 600 watts - 899
198
23/9
28:9
OUTPUT TRANSFORMERS
Blaadard Fentedo 0000 lo 201 o7 70000 La 30 - [
8 watts BL 8/8
/9

Tash pul I o' o 270 1o,
Lush pull Ultes Lincar for Malland 510, o
-1t vauts, sectionally o

valves and i

h‘l‘ mn "50

BRANCHES ultor Itart Tume,

JASON FMT! F.M. TUNER an |uno ne.

TRIPLETONE SELF-POWERED

cle. for 3 and 15 ohuwn sl 2019
SUTTARLY FOR THE CONNDISSEUR 01 RTORLARGE HALLS, 0L O il g
(Half:day Wednesday). Tel.: 4709 | :xsn“ ’N(gréggss r:lfz;cemom% ORGAN am,\g w s.gu S, . 8/9
o 3
SHEFFIELD £ 13 Exciange Sereor. | A8 O O oy Wisohons. Sk sie-che. | MICHOPHORE TR
tla Market Bldes. | o kean sash price of oa terins with ampiiiers,” EXPORT ENGOMRIES INVTED, | 1203 High ualiy. dmmed 8/0
Tel.: 20716 (Hm"-d:\y Thursday).
R.S.C. All 12-14 WATT AMPLIFIER 80 ma.. 3
STAFF HIGH FIDELITY PUSH-PULL ULTRA golmagholl)

REQUIRED AT VARIOUS
o LINEAR OUTPUT «BULLT-IN"
TONE CONTROL PRE-AMP STAGES

1 sockets with associated controls
it bosk. od gram.

£6/19/9 ¢

Wik sesi

1CCss,

ECUSS,
dualiry e

i, 2
o il (xulput
Aexigned for Ultra Linear

V. A'». £15I14I5 or_Terms

POWE

wutput 260
()

e wivn cmve i e of St 26/-..

RPACK KITS Fally st | =

ik g i B,
N quired o FULL OGTPUT, Sultable for uee with all
s o Bl ] ko, Cormpasatle with 1
vl or tagie. For MUSICAL INSTRUMENTS »

TITARS, ote.
0C
oUW RADID FREDER DAIT. Size appro;

R.S.C.
QUAL

gl e

LA
Cutrols:

ume, gany

TRUVO
FANE,

Ulnput{or’(oh-lsspun‘(cr Point -to-Foint wirlng

Uctalls and priced pacts st 1/D; . | SPEAKER. Reel of Best Quality TAPE, Spare
0r spplied gmentled sonl Lested Spool. Purtable Cabinel, ase dpreox.
596 estrs. Dopos arr. 30-. | 131~ Hlin. fokshed (n cmplom

wouthly pn\-meml of 24/2 \Lotal il '19‘0) | sba Tair, Cann m:

Full range of Li-1 equipmunt,

ARMSTRO

GARRARD, GOLDRING, W.B,,

CONNOISSEUR,

GRAMPIAN, WHARFEDALE, 3
ROGERS, QUAD.

80 c/e. Output for 3 and 16 yhms speakers. Klll.swm]\\cll‘lo
fully Tuncled.  Fall futrictions and polat-to-polnt, 5
i s supplied {or mmr) bullt 51/B extra) ar)
Wit 2 canes g andles 080 be ou

STEREO/TEN HIGH
ITY AMPLlFIER KIT

(Tola! £12Iloh 8.7 B for ilusbrated leaflet of Cabinots, Bpeakers

AUDIOTRINE HI-Fi TAPE RECORDER KIT
Only 4 pairsof soldered joints pluamains

Build a high quality recarder in the

£50 closs for anly L Carr-

cm be_ assembled 1o 251G“s'\ﬁ/ﬂ<

W amt poat " Sepitivity | hous, S.A.E. for leafeh. 4 tragk 3 g extra
on tack | OR DEPOSIT .| 12 monfh

4 ems. ‘mont -
nnta of 421 (Toral 28 Ona. Camh price
settled 3 me THCORPORA TING

LATI

high
2 e ummm\gm 10 watbampliter.
1 trhie,

anid fustenctions. Mistration full wirine

des m for
Soains Suavtiaet o saseripior provied. - FEATURES INCLUD: EEDS
FROQUENCY RESPONSE 50-13, 000 ops i SWITCH kD) TONE COMPENSATIDh
ED % OUTPUT 4 WATTS 3 MAGIC E:
SGATOR 4 BEAVY DUTY HOTOR. S TAPE !IEASURXHG e CALIRRATING
DEVICE EES FULL 7in. DL L§ OF TAPE # NEGLIGIBLE
HUM & BiTIRELY YPECIIVE AUTOMATIC ERA ASURE

COMMUNICATION RECEIVER RX 60 DE-LUXE
2

Cash or Termus.
NG, LINEAR, LEAK,
X, TANDBERG, JASON,
FERROGRAPH, RESLO

GOODMANS,

Built ln apeater,

HEAVYDUTYSELENIUM RECTIFIERS
12 V. 15 AMPS. P.W. (BRIDGE) 19

witcly with terminai
An-

stand
[y ingl thihe i
| tems tor long range veoor
i ¥or

EX. GOVT. SMOOYHING CHOKES
69 1 10 0. 100 hms 31

uha.
20 mA. 1
ol 1119,

00 ma- 10 L. 100 |

s AL 10011
h. mn "ims 919, 200 - 5 Wi
250 m 3. 5 h. 50 ohuns 10/9.

| chr
B, B,
Or Deposit £5

and 9 monlhly payments 37/8 (Tntal £21/19/) Carr. 10/

19 Gns

very bt designe. |
above.  Bize
FEKING BASS. | G 6. 0 Dironkt 2076 i ¢ ioncily
£8/17/8).

12in. 30 WATTS. 17.000 fine:, In walnul 10 Gns.
| fnlshed c.u-nmn Tenns Depostt( 38/ amt ns. mp
aonthiy f 22! Tnhl £11/10/

| Al avor

1 amp. 0.5

LOUDSPEAKERS IN CABINETS
12in. 10 WATT. Walnut \(-L\zcnd cu..

Hig

000 e hpespier
2411976,
or - and nune menthly
mu.ums 1010 dow £5/12/6).
12in, 20 WATT, 1iigh Quality, 15.000
Fine Uapeaker 15 obias in Cubinct, fnished

¢ 18 18 Bin 19/6.

11
o 15 um.u

pavicats of 177- (Totsl £8

R i e coveres CoEvalts for £] extra,

R.8.6. BATTERY GHARGERS & KITS

185, Fited Ammnotes and v
ahle chie rate selactor.
selector plug for b v
charging. Steel easo with stov
gre sh. Fused and

uly for e with
ml)ﬁ{r:c\ lxn;umsg/g

oatput
payments ol 13/‘ {Total £3 12

battery oy
CHARGER KITS

 eventt 1 s 3 wonsaiy
Cum‘ iug of Majns trans
rectifier, Afeter,

Clips et

| HEAVY DUTY CHARGER KIT #127. samss.

Malg Leanatornier 0-000-290-950 v. P47, (hsidg, Sefeniin
e

e g, e P mter s iremts Cutns ws' 59/9

R.8.C. BATTERY TO MAINS CONVERSION UNITs.
BAL An alldey Lot

5§ .
Gnmplnlnly rzplm bat-
ao i where

cfe. is
Hulub]e for all battery
pRAES

AL, i
avaliable.
postable recelvers requiring

or ready,

39/9;77:24749/9

FANE 122/10 20 WATT HEAVY DUTY LouD-

Compl-ta it
Wil diageata

SPEAKERS 1210 15 ohm, With exceptionally N
dlameter voloe coll asserbly. GNS.
0 with Dual Cone 6 Gns. Post 5

WW—144 FOR FURTHER DETAILS,
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INTRODUCING TWO COMPLETELY NEW UNITS
WITH ECHNIBAL SPECIFIOATIONS COMPARING
HAN FAVOURABI T
AMFLIFIERS OFFERED AT 2 3 TIMES THE COST.

IMPORTANT NOTE. Rated output figures arc
glvtn in R.MS. and not speech and music or

WEM. ofherwise we conld obviousty quots
much higher outputs.

FULLY TRANSISTORISED
% 200-250v. A.C. Mains Operation.
*OUTPUT RMS GOH}’INUOUS
into ol

ver Ouiput 23 walls.
RUCTION

OC+, 0OC4,

oy 7 (Totu! of mnc).
*o POSITION INPUT SELECTOR SWITCH
EQUALIZATION to Standard R
C.C.AR. Characteristics for Gram and 1'1pe H/\.nls
% FULL TAPE MONITORING FAGILITIES
% SENSITIVITIES: Magnetic P.U. 4 muv.
Crystal or Cmnuc i

Microphone 4.5 m.v., Tape Coplete Kit of parts wilh y ANl paste. polut-topofut wit-
Radiolaw, orOenum: e nomv il onstevetonat el i | g dhagzinn |
* 0. A \ point-tu-point wlrbng i ;uul 4((“1;1[!111 o, 120,
Ror g Car 10 | ioatroctiom.
o3 iscfs, 0 Gns m-.xcadmnhl 3 Gns.
* BASS CONTROL 12 db. to —15 d.b. at 50 ¢/s. B T{,’{.".{,‘;‘,’m. e
* [ARMONIC DISTORTION AT 10 Watts RALS. 1 Pleqt il Sy | saniecuithad o te v B
A P soldered I and el for mfk g" B Tl
- ety 11 Wond- 0s. & t
Y sty e | s ot 86/6iTyeol 829 1/6)
i waluud s h . Walne o Teak I3
G i factary built anl reats coser 8 oelt

3 e
19/= and 8 moutt; 13 mum s

ed. with onr vimal 12 wontin' | 1855700 8 ot

Audiotrine ngh Fidelity Sneaker Systems

Deeigned 1o it o woots irvqency gt T st e | B B i

respanse from 40-20) 900 o1 n&:\)!ngo . Mtted eover an
lv\n lﬂ o ml "x.uhr smover 1 2,

Unit and_ Twee reecmnented | 193 GRS, cam. 1258, 29 Gns.

;eér‘x‘me i o igh Fiete B, O Digosis £32 0 2 pine Depontt  £4719- 1l

ram or Tepost 16)- v of B8 | T v p»mgnl a8)-

o oL/ (Total £33/80-).
AUDIOTRINE HF100D 10in.

15 watt HI-FI SPEAKER

i aud

e Ay | |-Ayme e 4018 m.u.u
12 [ atl Unit £6:18 9
2 i menthly m-

ments af 15/« (Tou! 57418,

TF:B. & STENTORIAN umn FIDELITY P.M. SPEAKEXS. envy vastoonstrustion, micter VOIGE
HEIDE, wal Where 2t good quallty  COLL. 1l Cone, plaetic treated surromud.
speaker at n ln\» pnu o et v My seomncnt Thiy | Sl0oth (nbeney rotpopse Bt 000 eps.
it whh w portormance.  £4719/9. Plesse state  Bpecch Coll 3 ohm or 13 ohm.

Pt S xeeptionat value st £5{15/0

A DUAL CHANNEL VERSION OF

|
siMILAR THE SUPER 15 Employing Twin Printed Gireuits;

Y Close Telernnce Ganged Pots geml 8.4

 Matched Components for leatter.

% CROSS-TALK —32 d.hi. at 1,000 c.p.s.

* LO\TI\OL. Position  Input_Sclector, Mass
Control ehie Control, Vohune Control,

Cumml Slmvn/\lunomuu,h Tape Monitor ¢
Mains Switch

% INPUT SOCKETS (Matched Pairs) {1} Magnetic
B.U. (2) Ceramic or Crystai P.U. (%) Radio/Aux
(4) Fape Ticad/Mierophone

* Opcrmou of the Juput Selegtor Switeh assures
appropriate eqnalization.

% Rizid 18 s.wa. Ch
Ain. high and Su. deep,

 Mtractive Facia Plate and Matching Knobs.

Size approx. 12in. wi

apply «
i
AN

oSt Hintie \Imlnz
Ribhan), B T, 13
GETULT QU

FULST 31AT Ci L I.AR\ LQUIMENT.

with provision for tveeter.

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKER ENCLOSURi S

All 1ypes
coust cally

are of pleasing modern * slimline ™+ csig
Jined i aliernative Lnishes o ligh
un waliut,

110 for optinum peciormance with sny 111
Size 22in. bigh, 1ain. wide, Gin. dec,

sl D inonthly payments 123

(Total £6,8/3). Carr. (6. 55/15/u

SE10 For 10in. High Fidelit

INTRODUCING A NEW RANGE OF HIGH FIDELITY LOUDSPEAKER UNITS

. . The AUD[OTRINE “ MINI-TEN " uly 1234,

AUDIOTRINE * PETITE Ofin. wide, 81in, deep. Rating 10 watis.

6gin. x Tlin. Rating 8 watts. Impedance 15 ohms. De fuxe Teak or W mml
mecpg Cabinet beautifully finished cabinet acoustically lined.  Hea

t) ot Waluut (medium), Titted

k (lieh Bass speaker wiih extra bigh 1
specially designed feav 3. spealer with large

u

ceraimic magnet and rubber surround

pole pieces extra long voice coil and rubber surround. giving low fundamental resonane. C'hoht.
Empedance 3 ohms or 15 olms. 8 @Gns. Carr. 7/ apacily Cnss-over and Tweeter.  Really
performance. g

Or Deposit 27/- and & monthly payments 17/10 {Total §
£3/7/6). it £2 and 9 monlhlﬁv

- 124 Gns, Carr. §/

T The  BRONTE." Tlanddsome evbmet of 1noders 819Thie.
,, geonstically iied and i Teal o Walnst, Siso
i 15in. wide, Tlin, deep, Fitted Wharfedale

The 'GLOUGESTER' Hnm
:nousll 11\ lingd,  Size

‘slimline’ cabinet
20in, wide, 6}in.
101 Heht ek of medbam walit,

e
- high,

,11_,..1, Qe 12,000 line <peatker, Cross over unit, a1 SDD ponkr. ‘”,{‘,‘,‘“',““‘ ’“""“‘1‘"2‘“‘;'“'
weeler.  Ratmng 10 watts.  Smooth response 40~ g 33e. . | . ns.
210 eps. Tinpedance 15 ohms. Deposit | ,s/,‘g“’ﬂmﬂ n;"ls " “‘:‘,'”‘" payments

g - i montliy pasmonts 24/8 ey Bl R SR < I
(Tolm £12/18)-). . 11 Gns. The * STANWAY. Atlractive contemporary

The ‘DORGHESTER' _tractive cabine
luxurious Teak or Waluu

ined. 24in, hish, 13i

Incorporating spreially
ast speaker with massive 2.
il cone with plastio treated surroynd,  Iro
queney response 20-20.000 Ratmg 1a

stvled cabinet finished Teak (ight) or Walnul
5 Illl

(mcduun)
high, 21 b . Titt

High thas Bass Speakee with plastie. treates
surround giving extremely low fundamental
resonance and Tigh sonsitivity. The smooth
itequency respo 0,000 &p.s. 3 achievre]
by adition Of high flus twester and choke!

Size

Acowstically lined.
le. B

watts, Impedance 15 ohn capacity cross-over <)s|un. Rating ’0 watts,
and Y nonthly p.nmcmss/- ('Iulal 211/1/3) hupedance 15 ol it 3 GNS.
Carr. 15 15 Gns and 12 moathly  payments 32/6. (Total
£22/13)+), 1 ns.  Cam. 17/6,

R.S.C. A15 20 WATT AMPLIFIER WITH INTEGRAL |1

PRE-AMP and TONE GONTROL STAGES.

Fully Transistorised Orthodox Circuitry.
Maximum Outpul 20 watts RLM.S. (28 watts music

High Fidelity Output.
Full Output wnhou( thermal run-away.
Suitable for 3, 15 ohm speakers.

for inpnts of any npedante

or Hi-L'i in the home or public address.

SPECIAL TAPE RECORDING OFFER

Vary limiled number of Lincar LT45 high qual
1.![7" Amulmcn retail price 12 GNS.  Magic E
Rec ovel indicator, Output 4-5 watts, For

S0v. A.C. Equalisation for 37m. !

Sensitivity 2 millivolts for full output,
Frequency Response =1 d.b. 20-20,000 e.p.s.
Harmonic Distortion .19 mwasured at l 000 cps.
Bass Control +8 d.l. to —l\ X b at 40
neblc Control - 9 d.b.

Ext

i per sec. | Swiled with st Maggavox
383 7 Tape deck for only ’\l"l‘
Both wnits iy guarieed. 19GNS.

esistors, condensers,  transistors
£s/19/9
tested £2

remely hight sign: fo.
of parts sousistig of printed cizeuit, all required

res Sin

Full diagrams and instructions.

Or pith printed civcuit flly wired and - D/

Bower e awailable for 29/6 i kit foroy or 59/5

ready for us

Tin.
Or Deposit 21/- and § monthly pay
Ments 15 (Total 8T8/,

SE12 For owtstanding performance with any 12in
HE-Fy speaker but especially sulable for tvpes sl
fow fundamental resonacs wesier cut i 3

g 24 6}in. appros
21/-

.u:\ 4 monthly pn(unm- ¥
1710 (Yota) £6/7/6). Cart. 10-. only 8 GNS

S

CORNER CONSOLE

Reautiful

Pleasing

OR WODEL. To take un tn ey
3 wpprox, 20, < 111

ATUDIQTRINE
CABINETS. stonzly  wade.
)lull»)ml Walong vengered fnlsir.
esi
UK

ake up

R
peakr
appm i,
nded for_vse whl \Id
). 8 Gs. Carr. T/0, of werma.

JUNIOR BASS REFLEX CABINET.
fPenker, but wiftable fn any good gt

v Tined and porterd.
sueLm. % 12, % 10M, % ade. n-umm
wires superl; ppnmmnu for_owly £4.7.8
w0y, paits of 10/d. (Total £5/7

LATEST MAGNAVOX 363 TAPE DECKS
Eiu., B3 cr sve. A robust hieh

rocording heah.

tal Counter, paise control, Heavy

I pole fully serecued wotor, Record Interlock (-

prrvent sccidental erasure.

0 v. AC.mains.

10 Gns.

Carr. 7/6

I mlr Trzrk £1 3 19/6

Terus on 1 ek Model only Deposit 47/9, and 9
wenthty payuicits 28/14 (Total £15/8/-).

R.8.C. 4 WATT GRAM. AMPLIFIER KiIT

Completa st o patts to Imlld @ ::oo-l u
Byitable for lw.‘ with a /it
chagsis, rate Mies nn«l |m|
Ouepnt for 23 olima spes ker.

Designed
ity B or 10

et i Tk

4 anic

i " \iain Toola<l
mnle cnmmm
AL

WW—145 FOR FURTHER DETAILS.
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IMMEDIATE DESPATGH

FULL SPARES AND SERVICE AVAILABLE

. ‘f”’;%’:‘éﬂ.‘z;‘é"“‘ VARIABLE VOLTAGE
wet sl TRANSFORMERS

R'&'E.f?.';“n"“ * WORLD FAMOUS **SLIDE-TRANS'* AVAILABLE ONLY FROM |.M.0.

Specification % RATED CURRENT CONSISTENT AT ALL POINTS ALONG THE WINDING

% lnput: 240 v. AC. & < Output: 0-260 v. Input: 230 v. A.C. 50/60+. Shrouded
fully variable transformers for bench or panel

200/ 50 cyctes.
* Output: 340 y. AC. mounting.
I Amp. £4.10.0
2.5 Amp. £5.17.6
5 Amp. £9. 0.0
10 Amp. £18. 5.0
20 Amp. £32.10.0

Z

250 wacs.
: 4 6in. high.
% CORRECTED WAVE % Woeight: 21 Ibs. Fitted
Modern design in 2-tone grey ham- signal lamp and switch.

mer steel cass with handle. Com-
plete with fead and plug. £1 1 1 0 E{;ﬁ&._

1000 WATT MODEL

Input 240 v. A.C. £20%. Oulput accuracy = 19 Carr. & Pl extra.
PORTABLE TRANSISTOR TESTER | TRANSISTORISED WEGONWETER | PORTABLE VARIABLE AG. FoWE

SPECIFICATION. + NO WINDING SUPPLY UNIT
Alpha 0.7 to 0.997 r # Designed for engineers
Beta 5-300 {9 PUSH BUTTON || whose requircments
1CO 0-50uA. SmA. - call for a visual indication
Capable of messuring TO READ of volts applicd.

S N DESY ; USE 1966 EQUIPMENT g);élg’su;l; aps
DESIGNED WITH L 500V.-1,000 MEGOHMS *

RESISTANCE ~ SCALE Superb portable instrument.

200 ohms to [ Megohm Supplied c/w batcerics,

as an ADDED FEATURE. probes ano. carrying  case, § With fuse, voltmeter,

Housed in heavy dut safety indicator, on-off switch
ouse: y duty ONLY and dead. Size: 8xSx5in.

plastic case, ¢/w internal high.
£23.10.0 ®

battery. Only £7I7I_
g erice £8.10.0 carr. a pig. 105,

Plus 5/- P. & P. s
| 20 Amp. wp.LT. SUPPLY UNIT 36ﬂ AERIAL

INPUT
230v. A.C. 50/60~. Fitted

AC/DC VALVE VOLTMETER

Price

N, 5 H AYY  DUTY
L s R MASTS
LODKATTHISSPEGIFIGATION' Spec.; Output: -

4 !l megohms per volt.
vV AC.

e 1 | Bty | NEW UGiad wiRts

- at mu volts plus
» erickle, Input: 220/ o .
X 0L ohm--1,000 Magohr % Tk ""Whc 5 | Creck these virol poines:
* 1 Ke los ycies.  Input and | % Made from & x I3in. dia.
; p Qutput fully fused. Sheradized stect  seccions,
* Complete with Test Pruhebv{-(h Bu'l_h':;m Noon inditaror. 020 far durability and strength,
A.C.D.C. switch, no fumbling or fiddling sme mater'$ize! | e Extra steomg locating base,
with out-of-reach knobs. R 16 % 12 % 20in.
Light grey cracklo scecl case with satin alloy front. . high, in heavy gauge | X Top cap with ficeed puliey
Mains operate me, abiner ey and halyard.
Size and weight: 5% 3x8in. high, 54 Ib, T Hammer finish. | % 2 scts (8) Rotproof Guys.
VARIABLE H}GH-VOLTAGE UN“‘ Weight: 50 Ibs. % Rustproofed Steel Picketing
ONLY Stakes.
DIELECTRIC BREAKDOWN TESTER © Plus 40- Carr. & Pkg., ONLY ex
% Range: Infinisely variable up to 3,000 volts and el &P £29 .10 - £13.10.0 7.
can be accurately set. 0.1 amp. BUY DIRECT FROM MANUFACTURER Carr. 17/6. Returnable wooden
% Entirefy suitable for testing. e

Built-in Automatic szle:y cut-out matar:
nput: Mains voltage.
Robustly constructed for bench use.
Complete with input and sest ieads with £32

5AMP4 Ac. & D.c. VARL | 2
ABLE ~ SUPPLY ~ UNIT

Spcifcation: 30 Amp. L.T. SUPPLY UNIT

Lo Sold TS OO0 L LS, CrEme GEROLee 00 18V. D.C.WITH SMOOTH STEPLESS
7] innt o

WALK'E TALKIE '88" SET & smone gy oo | ZATIER
Mede by = ¥. Cole & Co. This Transmltter/ variation from 0-Max. f “d'S"“ o5 use at max.
Receiver «zizes oaly 53 ib. {approx.) and mea- % Current consistent throughoue || 10ading 4
sures 3% - 5% Fjin. A crystal controlled 4 — the controlied range. “ Fitted voltmeter and ammeter.
frequency set cparates from standard dry bac- i % /‘mimeter and voltmeter fitted, and Neon indi- “ Input and output fully protected.,
tery—H.T./L.T. {i.c. Vider L5537), |4 current cator. inpuc: Mains A.C. cobust conssrucsion.
series B7G valves used. % Fully fused input and output. 2 tone grey hammer finish. S:ce

5 us to Overseas Govt, Depts. | Stcong steel case with carrying hmdlc :nd rubbcr feet. £49 10 o Pkg. 40/-
ot e with vaTvas and crystali. Tin.7in. % I4in._high.  MADE -10. GE ntand)
Details & Prices of all Ammrm £10 £30 n Carr. s. k 40/ Entirely suitable for vlann; plancs, laboratory
sunnlind on renmest. sach PRICE (Gt Britain inland) supplies, ete.

WRITE FOR iLLUSTRATED BROCHURTF

(ELECTRONICS) LTD. (Dept. WW3), 313 Edgware Road, London, W.2. 00000 22504
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7 VALVE AM/FM RADIO GRAM CHASSIS
Valve line-up. ECCBS, ECHBI NEW 1355
EFE9, EABCE0. ELES, EMBI. MODEL NOW
780. AVAILABLE

Thres Waseband u Swithed Gram
poslons, ol 200550 . Long
00 o VTS 50085 Mejn.
Sitip permiability. v e
an FM and combined AM UM I
et chrvaltry inelid-

gines
\u‘\!ml Woiuter, o

o1 brown lnurl-l.’mum
/230 < npu‘«t! 1 Slagi-eys bunlug. Circnit

kil
£13.19.6

T Rdge
1; x iin
tation names:

Aligned and tested ready for use

Core. & Ins. 7/6.
spkr. and 14U Sockels § Knobs— walnat ot fvery lo

A 2706, 12,

Comleta with “Tupe OFF docket, vxt
seelal

soominenlon Qualivy Npaniers J0in. B
1AL 42/

o ith Tucster, 4578, 115! /8. Car, 2.

C0-AX 80 ohm CABLE
High grade low 1es Collular Air speed Poly-
theno i

Tht. digm.  Stranded Con

| TRANSISTOR COMPONENTS

Now anly 6d. yard Miagec s—465  Kefs. gin.
SPECIAL LENGTHS diam. second  or
" Conx. Plugs 1)+ 5/6
P21, Backets 1/-, 60 7da. ¥ 5/~
- Conplers 13- Midget Driver Trans. 9 : | §i-
NEW
Bl VALVES ooyl | | MiSE Suins Tons Poh
e | 31008 Bloc. Condensera—ttidger Type
S | I mfd., 50 mfd. ea. t/9,
) 2. 12v, wke.
Condenscrs 150 . waorking:
01 mid.. .02 mid,, .03 mid., O}
5 mid.. .| mfd. I
| pocss it 25 td |/3; 5 mid. 1/, et
TUFED §j- | USB4 - i

Ceramic (Compression E
» pF G TF., 70§ 1o pi. 13
580 1. 178 90 oF
HILIPS Bes Hivo Trpe (cone, alr spced) —
SpH 130 1 1 i
METAL REGITEIERS-STC. Tyjcs—Itof1 410
32 6,6: NS 716: KNG T8: s 3L
ot 57 Ml 15100

FERRITE AERIALS ™. & LW,
<ar nernl coil 9/3.

e RS af. Control with edge
iR i, 143, v AR Kjohms, with
ZADK SOOKETS—tlo e Isronlc type, gpen switch, 4/9.

Ditto fess switch 3/9.
E‘I‘R \lltltn, cloerl 4 P.M. 2in.  Plessey

Shiaand Au-ini.

Speaker:
75 ohms 15/6. 2iin. Continensal
8 ohms 13j6. 7 x 4in. Plessey 35

PHONO PLUGS Gd. H\mm pen}, . b
B0 Dt olosedr 1 T Fhove Somers ohms 23/6. 2}in. Continental 8
fopen), 173, ohms 13/6.
GRUDIC cowmsn.u 3 . plug.
3[8 'ty 146, D@ LDEKmG IRONS. Mains "N,Iu\? ¥
wAvr:cmmz SWITGHES, 1. 1wy i Solon 25"t T 24
s L. Seway, il

15

s fome wptatie 3l each.

STYLUS REPLACEMENTS,
or Bleren.. for all po

Ihn Gar e, 11]3
B\PPIHIU xmm 5I3 e

Diamand styl

G b
Comp. range bn

. Bin. A
X 12n. Be; I

6 VALVE AM/FM TUNER UNIT

ami VBI®

el

150m-5: 86 Me’s-103 Mcja, 6
rectifier. Self-contaiped power unlt
. ration, Mfagic eye ladicatar, 3 sl
bution controls on/of. Sted. VIF. Dludes ad AL
output Sockets with gain coatrl. i
colour llesr;‘pet sial II||||. x T chassn aito 11t
i
Mulland

x
in. nded Fldely Unit for une
with or' T10" Awplifers
Baipain Price. ~ Complete kit of parts, inc. Power
Pack as muunld :101 6. Cam. 76, Ditto
Pawer L8/6. Catr. 7/6. Oircuit and Const. detalls. 4/G. Trea with kit.

MULLARD **3-3" HI-FI AMPLIFIER, 3 VALVES, 3 WATT

3 ohm and I5 ohm Output
.37 AMP. 2. valve 3 wate
wality at reasonable

nml Tnbla eomml Rr s(\lh:ml mmnu
transtormer, 40 ¢/a. 100 mV.

W, lees than I%\Hnon(on Trons cxenteticon
Janel,  Faser takeoft avultabd

Compieta Kt only 7 Gas.  Carr. 7/5,

Wired and Tested, £8/

UL LIFI
& valves 10W. 3 and 15 omm ot
Mallsols fanons clrcilt with heavs duby ultrlincar analls
output transformer, Basie Imphl\z' ku price, £9/10:6. Cam-
& Tue. 776, Ready Built 11F Gns.

CONTLLOL PANEL XIT
Tans Trgbls and_Volsme mmml with 4-position selector swlteh for vadlo, tape and p.u. and

Amuhl\nx it and cmmo) P;\ngl Eil £11/18:8. Ditto ready wired £14/19.6-

5-VALVE PRE-AMP

Jiased o BGand's s 2-calve 2 x {P80) cireult witi tull equaliuation.
Bass. treblc o G-parition slector gwiten,

Assembled Ready Built £7/19/6. 3/»

with volume,

111
26% gns TAPE RECORDER
Carriage
for ONLY £19.10.0 “igs
Bergain of the Year Offer—
Cancelled Export Contract
Eomaans nrmfagturers yrand e Uil ad actars
lected 2eapoed, 31 andd 78 Jps., twin
CordorS s b, e portion rev-
counter, 2t forwanl aud rewind, tikes
reols. mike and gram. mput,  3traight Ihm\xsh
Al cllities,  Ontpny ek %
speaker, mmvltrr or external mmplifier.  Snper-
Imposed swltc? reconding lovel sl
nulm neon Iruhuwn Volume xnd tong colstiols
% din
.
h!‘e Fpare geet anid luuu oul,
We manufacture zll types Radio 1 @AN FRET (l‘mlcm p. ARNENE - T

chokes, Quality
etc. Enquiries invi-
ted for specials, prototypes for
small production runs. Quotation
by return

ete.

Cabmet

sppros. lin. thieh. L8, widg, vy
PANDED

18in. 3 -
BOM)ACOUST Sptnket
Wadding, hi

Jngth cur 2/3
| ANODIZED

‘-’L
BT

g Mutvigles

. size 47,8 vl carr.

REGORDING TAPE—

Prices !

Pamons American Columbia {CBSI

Quality Taps st REDUCED PRICES,

fecouineal 1.(1 Qun y Tape-

Brand new. A

Fitlod with lmdcr and stop foile.
STA]VDARD Banble Play i

sin. 13-

Premier
A xovnine

JASON F.M. TONER UNITS

a5, & valve- 9975,
4 wabes 587,
AN) Dnuox kL

7 8. plus

Prompt Allcament Service.

Kiemsatags Tarc Hose Gogans i\xl
slearing of both Heads Gul 5
witht cemaving any pacs 12

SPECIAL FARGATN! mn Muuxe Tape.1501.
B9 o bl bin 1P 22 4197 Bin

Bivste Taze R, in. /9 ol 2 -
Flastic Spool Ganiainers, Bin, 1:5: bl

1,z001t. ON T Mica Al 2 P
o0l | to 1,060 gt 6d. et Ditts. coramics O
€ T"/gsnuend TEL. ele. 001 mia. Ol and
L .25 Huty
176 . 5 T.0.0. 19, eic., ete. e
5 - tas i
= {003,000 p
ot vl 1), Emuun rm x-m =
on cach addltion. dilf.c - u S
eolk Tape o
£, Junior

4d. e, 5% b
(lnlu\v um .mm. 38 Mu g,
l-stab, 16

9d.

o mo‘.mm 20 vad.

WIREW o ohm ta WK, 4 .
How 1/a 15 w. 2

23
SPENKERS P.M. 4 ctun

Ri;sm T v FOTS. wW/W
x (ot 3i-.

S e T Ya. i
3in. Goodoans 16/8;

Sin. lols 19/g. 10!
Gonluans ~ 2216.

e I
©ermite

COPPER WIRE—IIh
26:205, 3i6; w28

LA

2206 134in.
Magnet), 3716,
AMELLED

E!en(rolylws ANl Types Now stock
ES

B a/e 100
Tesasistor Midge tspes i salaer 3
to 50 mid. 1/9 ea. 100 mid. 2

2/9!

VOLUME CORTROLS 51
SPINDLE

milim with

pair. 3aihing di
28 ea Laneh 380 CPIOS AVAILABLY

fier (ECL86 and EZS0), vol.,
contrals, with 8 x 5in.

coal grey and off-white with matching,
blue relief. Size 173in. x 16i
A seylish unic :apnhle of quality re-
production.  Circuit and const.
details 2/6 (frec “with kit).

COMPLETE KIT

DE-LUXE RECORD PLAYER KIT

Incorporating 4 Sp. Garrard Auto-Slim unit
and Mullard lacese 3viace princed circuic ampli-

bais and creble
10,000 tine speaker.
Contemporary styled two-one cabinet, chare

. x Bin.

Carr. and'ins. 12/6.
Ready wired
30/- extra
llluminited _Perspex  control  panel
776 ex y
mounting legs, 6in., 10/6; 9in. §1/6:
12in.. 12/6 per sct excra.
Onlyafew | Terms: C.W.0 or C.0.D. post and packing ib. 1/~ Vb, I/
e 3ib. 3=, Sib. 3/9, Bib. 46, etc.

listed from
our com-
prehensive
stock.
Write now
for full
bargain
lists, 3d.

>

="

Tel.:

RADIO GOMPONENT
SPEGIALIST

Established
1946

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
THO 2188; Hours 9 a.m.~—6 p.m.

I pri. Wednesdoys.
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TRANSFORMERS
The largest stork in England of British and U.S.A. Government and
manufaceurers’ surplus.
Al primarics 240 yols single phase S0 eycles,
LOW VOLTAGE SECONDARIES
Up to 100 amps. 200 amps-1.000 amps.
Y

40v 25 amps 12v 250 amps

16v 100 amps 10v_ 400 amps

12v 60 amps Sv 300 amps

5v 100 amps 5v 500 amps

50v 20 amps 30v.800 amps

50v 40 amps 2v 1,000 2mps £21
v 40 amps ... 10v 200 amps L Eia

10-15-20v 100 amps £2 [0y 12000 s £39

10v 100 amps ... £13 15 0 Sv 700 . £

LTIPLE SECONDARIES
75v4A15vaA75vsA63v4A 2/8)-.

VARIABLE AUTO TRANSFORMERS
Input 220/250 v. Output 0-310 v. in 80 steps by 4 switches 4 v. approx.
per tap. 40 amps ac afl output voltages, €40. A very substantial contral
auto transformer.

HIGH VOLTAGE SECONDARIES

1.5 KV centre tapped 400 mA.
(k¥ centre tapped | amp.
1.5 kV centra tapped 2 amp
2ky 2 amp cenre capped
4KV 10 amp centre tapped
Carriage—Tranformers up to £13, 12/-
25/- refunded on return.

£13
. £1410 0
. £26

Over £12,'25)- Packing cases,

ANSDUCERS
AIR AND LIQUID PRESSURE
ANSMITTERS

TR.
S.E. LABORATORIES.

$.E. 150D, 0-100 p. £
5.E. 57A.. 0-3,000 p.s £ , with demodulator.
DEMODULATORS SE' 446[4 £25.

PROFESSIONAL

Now sets rivets in
three
ameters!

VERSBATILE....

is the only word to describe the new
home riveter. Easy to operate too,
from one side, with onc
Just a squecze is all it takes to make the neatest, strongest fastening
you've ever seen. All you do is wpen the jaws of the riveter, pushin a rivet.
put it up to the maternal to be fastened and squeeze.
There yeu have it—the most prolessional looking job you've ever done—
simple isn't it?
IDEAL FOR FASTENING;: valve bases, tag strips,
ome plices, atc. in addicion 5o 3 *Fastening
the rivet provides first class carthing on chassis,
cabinets and panels. KING KLIK is the riveser with
1001 usés in electron:es.

KIT COMPLETE 39/-, c.w.0., inc. p.p.
SEND NOW FOR FREE LEAFLET.

SELENIUM RECTIFIERS
HIGH CURRENT FULLWAVE BRIDGE
These are Brand new. latest Design, Highest Grade

The Plier that
Rivets Everything di

36 v-D.C. 54 amps, £13(7/6, carc 7/6. 24 v-D.C. 26 amps, £4/7[6, care. 7/6.
36 v-D.C 26 amps, £6/17/6, carr. 7/6. 24v.D.C. 18 amps, £3/12/6, carr. 3/6.
36 v-D.C. 1B amps, £5/2/6, carr. 7/6. 24v-D.C. 10 amps, €2, carr. 3/6.
36 v-D.C. 10 amps, £3/2/6, carr. 7/6. 12 v-D.C. 26 amps. £3/13/-, carr. 3j6.

24 v-D.C. 54 amps, £10/12/6, carr. 7/6.

EX-GOVERNMENT SURPLUS

ARC WELDERS

Now it is possible to do really professional weld-
ing jobs that can save your pounds

For oxample the Arcmobile Y (not illuserated)
can be run from a normal 220/250 voit hauschold
mains supply, from a 15 amp. socket. Output is
infinitely variable at the turn of a handle and you
can weld up to Jin. sceel ata single pass!

We stock & complete range of welding equipment
suitable for all requircments and can supply
welders with output up to 110 amps. (110 amp.
model illustrated).

Ask for our Eleccric VWelding equipment lcaflet
and price list, including terms—Welders from

Free Caalogue avaitable. Let us enter you en our mailing list. Over 2
million Ttems in stock.
THIS MONTH'S SPECIAL

2 METRE EQUIPMENT—TRANSMITTER TYPE 1985 CRYSTAL CON.
TROLLED—-9.72 MC.S D WITH VALVE
NO GUARANTEE—ALHOST NEW, 151 ATAEPAIR OR 15/-EA.P.2. 4}
OUR SPECIALITY — NEW RESISTORS GRADE|. CLOSE TOLER-
ANCE_MARNY WATTAGES IN STOCK. CONDENSERS 25 P.F. VAR.
3/6, 3 GANG 450 P.F. SPACING MESHED 23 thou I7/6, RII.55.

TUNING CONDENSERS WITH DIAL 15/-. ALSO TYPE_PS”IV\{‘ISN
5

MALLORY VIBRATORS, SWITCHES, TAC PANELS KNOBS, HEAD
SETS AND MANY MORE COMPONEN

£11)15/-.

<21 INTERNATI

KL, have ac your disposal a semiconductor centre. The L.R. Company
of America that manufcture these components have 3 world wi
distribucion and can thercfore offer top grade merchandise at Veey
aceractive prices.

Listed befow are a few of the many interesting items contained in'the
cencre's fully itlustrated catalogue which is yours for the asking. Just
send us yaur name and address and you will receive a copy by return.

SILICON TUBE REPLACEMENT
TYPE ST 14

For valve series
5V4 - 5Y3 - 5Z4
5U4 - 5W4 - 5T+
Built in Surge Limiter
INSTANT WARM UP
SPACE SAVING AND
PROFESSIONAL FINISH
55/-

NEPLAC s i
5AwW4. 54 9
C

packed—wich full detalls, 55/, c.w.0. inG. p.p.

Suitable for Audio, Radio, Amateur and Efectronic Equigmeng. Supplicd

ONAL RECTIFIER BY K.L.

DDI%0. This special value package contains 4
sefenium photo cells with outputs from 13 to §
volts and 0.5 to 3 mA. in bright sunlight 24 page
manual included. Price 9/11.

K421, A de luxe assortment of 7 cells. Selenium
photo, 2 silicone sofar and 2 cadmium sulphide.
Kit also includes an instruction manual with circuit
disgrams and experiments, plus a 24 page hand-
book with additional projects. An ideal project
kit for schools, hobbyists and experimenters.
Price £2/19/6.

Precision motor with special anti-friction bear
ings designed for operation directly from the
power supplicd by sofar cells. For fascinating
experiments or "science projects.”  Operates
from 0.35 to 1.5 volts. Recommended cell type
S54M (or two SIM in parailel). IHustrated Cat.
No. EP S0 A. Price £1/19/6.

SEMICONDUCTOR
CENTRE CATALOGUE
FREE—BY RETURN POST!

K.L. DISTRIBUTORS, 2 WINDSOR RD., TODMORDEN, LANCS.
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3 LONDEN S LARGESTSUPPLlERSOF " HOURS 9.30-6

3 RONIC EQUI OPEN ALL DAY
- 9 &10 GHAPEL STREET, SAT.
. pa LONDOR, N-WJMB i SEND éd. STAMP
Tol, PAD 7851 AMB 5125 FoRT ]
s
HEAVY DU‘WAYLTN 'I_'rROANSFORMERsl TV TS T oG]
ALL PRIMARIES 220240 volcs. TERMINAL | C input
BLOCK CONNECTIONS | Sogan
{Denoces Shrouded Types. | Y ot
No. Taps Amps.  Price  Carr. e o
[ 2saossv z .40 £ 19 6 15/ | e I or
2. 253035V, . € 50 96 35 e 8
3. €419 6 66 PR 1
& £.2 6 Al ks 50 Gingau | sat)
é a6 s Arn:»rées to gwpe":lll:‘:nnl:; {Ying. Fitced with pancl fuse. Mains onjoff switch
53 2010 0 5/ 100 posicions. Ex-cavip- = and D.C. outyut socket. Built in strong meral
(o €613 0 @6 mene,inperfecs ! g case. Size |5x6x6in. An ideal mmx purpose
& 75 0 86l condiion, s L.T. supply unic for operating 1 Con-
5. £4 15 0 66 Thesc Selector Switches have been carefully removed from ﬂmrsv battery charging, ete. E?II?Ié c:u-r 10/-.
19 £ '3 0 Elo) amodern PBAX (insialied new in 1960). |
8 £5 2 6 66 £3/19/6. P.P. 46 7. SUPPLY ONIT TVPE SE2
12 8126 AC. inpur 200240 v. D.C. output 50 volts
122, gy s ge| $.amps. Buil in motl case sie 15 < 6 x 6in-
13 17 itted with on/off switch, panel fuse, and out-
it 2§ Y% sELENIUM Ew. HIGH CURRENT BRIDGE REC. | FiiSe Wit gifsmach, eapel
s £ 5 0 5 TIFIERS. Supplicd brand new and guyaniced. Not to
13 6 &~ be confused with Government Surplus marerials use
5 212 & 4% are the Iaumst dosign and highest grade. [ac. T SUPPLY UNIT No. 46—
16a. €17 6 4 PLATE sizE 7-‘!1\ _sauare Price  Curr. || puc 24 voles | amps. 2.25 amps. with case
i7. 838 &Nl 6 amps. : cover removed.  Chake and  condenser
i8. 7 e 3 D l amps. smoothed.  Fitted on/off switch and fuses.
1. s o 54 amps Built in metal case. Size 15x9x%in. Supplied.
%?' T 3 ?g Ere new and guaranteed. £3/17/6. Carr. 7/6.
. amp
2. 15 0 54
5 176 36 ambs L.T. SUPPLY UNIT
24 17 6 18 amps Torally enclosed Transformer and STC F.W.
25! €105 0 P 012 s, Bridge Recrifier mounced on chassis giving an
%. €217 & 5 output of 55-70 v, 4 amp. conservative rating
260 £ 16 56 PLATE SIZE dtin. SQUARE (com A.C. main 200-240 v. £7/19/6. Carr, [0/
T 76 No. 10. 36v. . L £219 6 36
27 £410 0 @ Q ;’g AUTO TRANSFORMERS
2. £ 9 6 1 240 - 110V. 2,000
2. 109 8o wasts. Completely
30. 5 ) BLOCK CAPACITORS enclosed in beauti-
T MULTITAPFED TRANSFORMERS New and Guaranteed. Send for List, over 2,000 fullyjfinfahad fcasey
ALL PRIMARIES 700, 220, Z50Y. in stock at a fraction of maker's price. I
Type <. Tap Amps LATEST ARRIVALS seckets or termi-
A 3‘4-5-6»3310 18 250 4 Maker Mfd. DCV. Temp. Price Carr. mal blocks, neon
8 B ] il whe. indicxor, " onjof
H D!uo Loge @ 106 26 switch, and carry-
¢ Qio C§ e @ .#2 3 ing hazdle. gno;m
E s.7.a.|o.14.|5.|7.|9.7_s 9 o= o 65C 86 H veasts., u/lo"-.
£ D T 6 e 76 soc e 3 76 Ao
- svailible,  com-
G 121820124 30, 10 &9 76 = u}s 25_ plecly shric
¢ 76 2 fitted with 2-pin
PRECIALIOERERIO Rl T: T"ANSFEI"TTE;‘S‘ e e zf_ American sockets or terminal hblocks.
ALL BY FAMOUS LIAKERS TR0 100°C  17/6 2/~ || Please state which type requircd.
NumMBE |{ Dubitiec e 176 2 | waeage Price Carr
A P 40V Sec, pped 536, $5V. 6A. " C | Bubilier 70C 86 2| o6 AT
ore, cropicaly finishod 75/-.  Carr. S 2090 g5 U
B, Pri, 220-240V. 'Sec. apped 35385V, I1.8A. 96 5
Enclosed in meeal case. Size (| x 74 x 6in. EAC LTD. A.C. 0.300 v. METERS gt
c. z’?’{&ZIOC;;BV”%ec capped TS80V. 244 anc | 50 cycles, 6in. flush maunting, ion case, protected. .9 6 3
& At G R & Panel hole 6fin. Supplicd new, in scaled cartons ac 3
D. Pri. 7_10 -240V. Se: qv A Totally | fraction of maker’s price, 75/-. Carf. 5/-. G.P.O. HIGH SPEED COUNTERS
" enclosed. 37j6. PP 4f. . Y || Latest Design Type 1000 4.162 3-6 v. D.C. Type
B i, 200950 volis s 81, 6 ampe, Suiabl | WP T 02 16:24 v. D.C. cither type. {5,
far. Projector lamps. 19/6. . 1 > HIGH GRADE M.C. D.C. | LD
£ Pri. 220-240V. Sec. tapped Tishiav. 7A.
7)., Care. 7j6. MoLTRIETERS AC. ELECTRIC CHECK METERS
G. Pri. 230V. Sec. 70V. SA Neptune Series. 180200 voles. 54 x 2in. ceccngutar | 200-240 v. 40 amps. by Singamo Weston (td
1L, Cuee 7. dial. “Set i pancl or wall mouncing | |fin porfece condicion, 357, PP. 41 Chame
H b case. Size 8 x 64 x 3iin., with dec: |||tain & Hookham Led. 25 ‘amp. 27/6.

Scc. pped 65130V, 85 mA. and | ]
DAY T 17/6. " P.P. 3j6. achable hmp fitting <o
diai. Supplicd brand new, ac a frac. | STEP DOWN TRANSFORMERS, doyhle
SPECIAL OFFER OF LF CHOKES O tion of maker's price. 37/6. P.P. 4/~ || wound. PRI Tapped,. 220, 230, 240, 250 v
CROMPTON PARKINSON ‘A vOLTMETERS Tapped 100, 116 v. 300 wats. By famous aakced

Gardners 20H 300 M/A open type, tropically 150 eyel
R N [ ok 90-180 v. M.1. 50 eycles. 4iin. scale. Flange maunting. Guarantecd, 45/, Carr

S1I| Supplied new and guaranteed at # fraction of maker's
tropically finished, 29/6.” P.P. 5/-.” 20H 250mA prl‘::': 27/6. 4- PAINTON _ PRECISION POTENTIO-
open type, ex new cquipment, 196, PP, 5/ || BRER A OFFER—EAC LTD. A.C. 0-300 VOLT- | | METERS. Completely screcned. Dia. 34in
Parmeko Neptune Series |01 120mA, 3018 ) | METERS. 6 inch flush maunting, iron case proteceed, | ||Seandard tin. dial spindie. 5002 or 1.IKSY,

36, 10K 5mA, 8/6._P.P. 2/6. SH 60mA. ) Bl hola 63inSupplicd brand nave 1 seai o oseed. 10/6. P.P.2/5
7/" iE. 2/6. SOH 25mA, 7/6. P.P. 2/6. 2t fraction of maker's pricc. £3/15/-. Carr. 4
} WESTON.  AC. 0150 v 500" cycles. 3iin, flush || AMERICAN MINIATURE LEAD ACID
|
|

1

mounting, 2}in. hole, 15[— ACCUMULATORS
Set of four, one 6V. 1.2 A.H and three 36V. 0.2 AH
supplied brnnd new in scaled metal container,

BRAND NEW HT TRANSFORMERS
All Primaries Tapped 200-250V.

Parmcka sec. 350 0-350  250mA, 63V SIEMENS MINIATURE RELAYS size 33x|x; Weight 5 ozs. Easily filled with
6.3V 6.3V, ‘SV. 4A, 5916, P.P. 6/ P!ug in-type 9.0000) 6 makes. [6,000() 6 makes. 5,500L) pndc!ml: syrlngc, 1276 set of four. Py
350-1 D350V IEOmA £.3V. 4A, 6. 3V, 3A, 5V. 3A. 4 CO. Complete with base, ali at 8/6 ca. 1/6 P.P. Mag- 6 Battery scparately. 7/6. P.P. 1/6. Hypodermic

Red:ll"e Sec 130V 450 mA., thrée times, 45/-.

netic devices. Size | x # x $in. 2,000) 2 ¢jo contacts, | syringe with needle, 576, P.P. 1/6. Sold scparately
10/6. PP 1j-. if roquired.
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TS 36A1’ POWER METER, with accessories, used for checking radar
outputs, £5 each, 10/~ carr.
DE-ICER, Controller. Mk. 3. Contains 10 relays D.P. changeover
heavy duty contacts, 1 relay 40, C/O (235 ohms coil).  Stud switcl 30-way
relay operated, one five-way ditto. D.C. timing motor with Chronometri
governar 20-30 volts 12 R.P.M ; ‘geared to 1wo 30-way stud switch
two Ledex solenoids, 1 delay relay. etc., seuled in steel case, size 133 X
£3 each, post 5/-.
GEARLD MOTOR? (Reversible).
28 v. 150 r.p.m., 25/-, post 2/6.
z: v Opul ears ey governor approx. 10 r.p.m., 23/-, post 2/
X r.p.m., reversible with (w0 micro switches inside gear bex,
xxh.m Opu:\uon £2 ench, post 5/-.
A.C. Motor 115v. 50 c/s 11300 H. 1’ 3000 £.p.m C‘\pacxmr 1 mfd. 25/=,post
3/~ Dalmotor SC5, 28 v. D.C. at 45 amps.; 12,000 r.p.m., output 750 w.
pprox. 1 h.p.), brand new, £’/10/- -:.lch, post. 7In

sitable for aerial dir
on percentage indicator ot oscil-
speaker that can bc utilised g5 « sideione monitor With
| all valvcs, in exceltent condition, ¢ €8/15/-, carriage 13/- ]
cxms ?Iml‘cno.\m_ ANTERNA for use with he abose Instru-
cach, carriug

oL, £1.
IR CM‘? COI“PA\RAIOR SIGNAL UNIT, £4/10/-, carrivge 15

MARCONI V. LVE
VOLTMLTERES S'l 11428~ Bll

Ran 15, 50 and
150 volts. Fitted with probe
unit for measurcnents,
230 v. meins input.  Brand

e, £020100- cach, curr. 101
T ATI

TEANSFORMER 30 . Peks
6,000 ohm C.T. wc., 6,000
ohm, 25/- cach, post 36
MICROPHONE ~ TRANS-
I: MER, *ri. 5 ohm
Scc., 125,000 ohm. 10]- cuch,
Jost 2/6.

OUTPUT TRANSFORMER. Pri, 7,500 ohm. Scc., 500 ohm. CT,

2.5 w. 12/6 cach, post 3/-

CONDENSERS. 150 mi 290 volts A.C. £5 cach, post 12/6. 50 mfd.
0 volts A C. 40)-, post 4-. 10 midd., 1,000 v. 12/6, post 2/6. 8 mid.,

1,300 volts, 17/6, post 2 - 8 mid., 1,200 vo]ls‘ 12/6, post 3/-." 8 mid. 608

volis, 86, post 2, mfd., 2 kv. =,

Vicusurn bomiciac 50 nt. 32 kv, 30/, post U6, b "pE. 20 kv. 22/6, post 1/6.

Allthe wbove are new in cartons.

TX DRIVER UNIT. 100-156 Mcfs.  Ldeal for u meters, Valves 3C24,
in excelient condition, fits 19in. mck, €5 cach, carr. 20/-
CONTROL UNLT. 230 v. A.C,, omtput 24 v. 2 amp.s,, 230 v. A,C. solc-
noid switch, 15 amps., plus relays and switches, etc., £2/10/-, carr. 12/6.
UNISELECTORS. 6 bank, 25 way, 20 olwm, coil. £2 cach, post 2/6;
5 bank, 25 way, 20 ohm, coil, 35/~ cach, post 2/6, (Ix-new cquipment.)
HEADPHONES. DLR.S, 10/- pait, 2/6 post. No. 10 headsct and micro-
phone, 15/-, post 2/6. M/C phones, with chamois ear mutfs and jack plug,
17/6 pair, post 2/6.
AUTOMATIC PILOT UNIT Mk, 2. This complex unit of diodes and
agacie clutches, moiors and plug-in splifiers, widh may
e £71H-, £1 curriage

re >
other ftems, pri
s A DESK MICROPHONE GRV/SI018/A. Complete with 7 yards
of screened cable and universal jack (adjustable). 10/- cach. post 3/-.
VARIABLE MAST OSCILLATOR TYPE 115 MODLL 1,
Cipally uscd in disersity, reception to supply varisble or crystal H.I
voltuge to the receivers. Its varable freq., Ba a stability equivalent 10 1

absained Crysul oscillators. It also provides
three ILFO. coysials for operation of dw-ml\ ru.‘u\ers where tixed
V.0, 232 Mcis, Power

frequencies ace required wd 1o
eupties 1007550 S AE. 30760 eys., £30 cach, carr. S

ANAPIN-9 LORAN INDICATOR UNIT. As used for shlp md mrcmﬁ
to provide accurate means of position by the reception of 2 known Loran
transimitter.  Power supplics, L\ ermal X Inverter,  This unit will make o
very good Oscilloscope, £8/10/= each, carr. £1.

RADIO TELEPHONL (xRBUO V.H 1‘ 75 Mcjs two ch;mnclsa complete
with contral bux and 1 D.C. su new, £50, carr, €1, Control
unit for che GR300, £3 A Hilatso pu\\cr supply unit 12 v. D.C., £3710/2.
carr. §

AVO METER MODEL 7 with test Jeads and casc, £12/10/~ cach, post 7/6.

m.o“rns MOTORS. 115 v. AC,, 50 or 60 cfs., 1-80 h.p,, 0.2 amps,
rponte duty e in cirtons £2/10]- exch, post 5/ Smalier
Ype bl .C., 15/=, post 2/6.

HELAVE SEMT 1ROTARY. "3 pole DT., contacts suitable for 10 wmps.
(sifver), coit 12 volts D.C., new in cartons £2/6 each, post

UNIT Mk. 3, Freq. 2 to 8 mo/s., RT or CW. »
MCW., requires external power supply. Complete sation £9. Trans-rec-
only £3/10/-, carr. 15]-.

RESISTORS. Variable 3 ohm. 10 amps., 25/-, post 4/-.

ROTARY TRANSFORMERS. 24 v. inpu, 175 v. at 40 ma. output
25]-, plus 2/- post. EICOR type, 12 v. input, 400 v. ac 180 ma. nulnul,
30/-, plus 4/- post. 12 v. mpm, 225 v. a0 100 ma. output, 25/-, plus
post. (All the above are D.C.

MICROI’HONES Type T50.
lead

s the pulm o( hand with anfollswitch and
2/6 pe T17 with lead and PL55

vay jack plug PLSS with 6f.
former, fow t0 high impedance, 716 cach, pius 16 post
swhtch Tead asecmbly, 3/~ each, phes 116 1

CANADIAN €32 TRANS./REC., Freq. 17: to 16 me/s. on threc bands.

RT., M.CW. and C.W', Crystal calibrator etc., power input 12 voits D.

n complete set €30, carr. £2/10/-." Used condidion in working

m’du’ £25, carr. £2/10/ C52 rec \'LY onl\ (less outer c ), £8/10/~,

1572 Transmitter only £7/10/-, 15/, Power unit G54 rec., new
37572 Gsed power units in workind Order £2/5/-, case. 10«

fead and trans-
PL68 plug end

TRANSFORMERS. 230 0 115 v
230/115 auto 300 watts, £2, post 6/=. 230 v. pri., 24 v. 2t 2 amp., 22/6,
post 5/- 0115 v, priy 215 0- 275 v. at 120 ma., 6.3 ¥, at 4 Gmp.,
63 v.at Tamp, 25/, fos

isolation 300 va, £3 cach, plus 5/-.
g 24

HRO RECEIVIR. Model 5T. This
is & famous American High Frequency
superhet, suitable for CW., and MCW.,
reception crvstal filter, with phasing
., and  Signal strength
Freq,, range 50 ks, to 30
mcfs., with set of nine coils, Receiver
only in \Aurkmg order, £18'10 -, carr.
15/- each. Set of ninc coils £12/10/-,
wailgble only with set.  Power unit
for ‘%5) 100/240 v. A.C., £2/15/=,

115 v. A.C. at 1.8 amps 400 cycles,

carr.

CONVERTERS. Type 81,24 v. D.C.,
3-phase, £6/10/- cach. post 8/,

| SCANNER UNIT. AS. 596/APQ.43. This modern piece uip-
ment made by a well-known AmeRican fizm, notmally for aircraft use,
has a 30in. diameter parabolic reflector adjustable 180 deg. vertical and
horizontal and is complete with standard waveguide couplings and
otary joints. Thece powcriul D.C. motors by Dalmoter Compan,,
SC. 2 PAL4. Three geared moters 0-6 .
oo Keflutan Mugslip metor type. TY.071C-0160.
Tyva solenoid contictors, smll compressor unit with, pressure gauge

0-30 and dehydrater unit. the above is mounted i aluminum
casting, appro. weight 120125 bs. 1 Reloys d.p, o . 235 ohms., |
4 Reloys 4'p., cjo, 21 v. 235 ohms., Mcchanical Counter 0.6099, 2 20K

15% Linear Pulmumnuu, 1,400 ohms + 3% Suppressors,
Suitcher Plugs, Sockets and assoried gears. Price £17/10/-, £2 carr.
and £5 dcpom for retutnable container.

'lR\NS /REC, WIRELESS SET No. 31,
headphones and m working order, lrcq 30/40 Mc/!
Sal-fomolled, £8/10 s cach. WIRELISS SIET No. 88, 4 channel, stal-
controlled, complete with all valves and vl o attachments, £10” caci.
AERIAL CHANGEOVER RELAY, Londex 24 v., 17/6 cuch, post 2/-
POWER UNITP94a, 24v. D.C. input, 13 amps. 300 v. D.C. &« 300 ma.,

D.C. 100 ma., 12 v. & 5 amps., complete with relay, voltage

carr. 12/6d., or 12 v input,

complete sets with aerials,

+ chuannel

m,ul.mr and radio suppressors, £3 cach,
£3710 - cuc]

€5 each, curriage 10/-.
- per pait, post 5/-
TEST EQU SGIA/ARN. Tmnsmxucrs l 164/ALT7.
UMPILA, T’ll ‘\ GR Also Medulator MD1294, Ty
Equipment (Flense write for further decails on these mms)
MARCONI TYPE 'l 441G SIGNAL Gl RATOR. Freq. 85 Kefs.
25 Mc/s,, internal and external modulation, power supplics 200/250 v, A
price £33, carr. 30/-.

DO RECEIVER has completc metering of both RE und Audio Circuits.
Calibrated Accuracy: 1% appro: o Output ms.
It utilizes the same plug in RE [umm. umls as th {APR-1 Receiver,
and is ideally suited for monitoring and measuring signuls in the 38- 1,000
me range. Receiver with three tuning units covering 38-1,000 me/s. and
Panoramic Adaptor. Price £150 carr. 30/-,

TRANSMITTER T_217/GR.
transmitier 225 to Mcjs,

30/~ cach or £2

AN/
001 rmmmE

100 wawts ousput uhn ground sution
ontrol 38 ¢ 1720 ?

‘ing Power suppli / A
Wt o totuior e MDD 1"9/GR, e above
tansmiteer, £65, carr. 30/ cach.

POWER UNIT GR.49. 100/240 v. A.C. Oumuu voltages 500-0-500 at
400 mA , 250-0-250 v. at 100 mA.. 28 v. a1 0.3 amp., 13-0-1

1350115 e 0.5 amp. and 5.25 v, 4L 6 Smps. Twe SUAG i o 35
Fully smoothed with output’ terminated a Jones plug, £8/10/~ cach,
carr. £1.

OSCILLOSCOPES. Type 1035, Cossor Mk. 1, in very good condition,
£33, corr. &1, Flartiey wype 13a, £25, ca

CONTROL MOTOR . U515 v, 2 polL 60 cy
e olts per 1,000v. v, £3/10/- carr.
4 each Ty 115115 v, 400 cys., £2/10/=, catr. 4/ each.
TELEPHOTO UNITS (Tmns seiven) Typs GNP Complets with tuning
fork and power supplics 113 v. 50 or 60 cys., £30, carr. £2 cach.
‘TELETYPEWRITERS. -1 TGXe-2.
AN/PGG-2, €35, carr. £1 each,
TERMINAL UNIETS, Type ACT. P.
units YB 07606-7-8, £25 cach. Repeater unit
£75 cach, carr. £5.

., output 5 waits, the
6 v.

Alsou AN/PGC-!  and

e feed unit and lmphﬁu'
G -30, £25 cach. CI’.

Complete installations can be
quoted for. Please write further detalls.
List avallable 6d. S.A.E, for all enquiries.

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM. N.17
Phone: Tottenham 9213 & 9330
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{ HENRY’S RADIO LTD.
303 EDGWARE ROAD. LONDON, W.2
PADdington 1008/9
Open Man. to Sot. 9-6. Thurs. | p.m.
Open alf day Saturday.

NEW 1966 CATALOGUE 150 PAGES ESTTCE

Fully detailed and illustrated components, equipment
and Hi-Fi. All types and makes. 5000 Stock lines.

FREE

with Catalogue, 6/- value Discount vouchers
gives 2/- in pound discount on purchases.

The Finest and most comprehensive Range available.

A mine of information.  Price §/- post paid.

CATALOGUE COSTS NOTHING AFTER USING VOUCHERS

(1) ROADSTER
MW/LW CAR RADIO
Supplied as  Praassembled
Pancls.  Permeability tuned
superhet.  Push-button wave-
changer.  Push-pull output.
Fits any car. 7 X 4 X 2in.
12 volc () carth.

Assembly €8/19/6, p.p. 36.
Total c
(Spc:kcrlBafﬂc]Car Fixing Kic

(6) VHF F.M. TUNER
Sensitive _ Superhet  circuit.
Covers 87-105 Mcjs. Geared
twning. 9-volt operated. Up
to | volt output. For valve or
transistor amplifiers. 43 34

in.
Total cost £6{19/6,  p.p. 2/6.
ild

_(gahmez assembly, 20/~ extra.)
(2) GLOBEMASTER
MW/LW/SW PORTABLE

Eull tuning on 3 wavebands.
Push - button  wavechange.
Superhet circuit. | Watt
pushopull. Attractive cabings
with chrome fittings.

75 v 3lin. (SW. 750" m)
Toul cast £8/19/6, p.p. 3/6.
<0 build

(1) MULTI- METERS

P.m ,k,,lvou & | 6 Transistor Superhet, geared | p.p. 8/6
o . ¢ | tuning. PusP;)- pull 3uuzput |

Attractive cabinet 5x3X ftin New |6-page vz!ve

gg:g,gk,gggs,';g,-l O | e w3 | |FREE ot s renr
200/volt § | o buil fier and quartz crystal s

1T1-2 20k€)/vole | —— 'is:c_m |
ggsg,gggfg;;';u ¢ | (4) SINCLAIR DESIGNS QUARTZ GRYSTALS
500 SOkizlvon & [ Micro FM (VHF) Kn £5 19 & 1 mefs. HC6U (miniature) 2!![_
EP50K 50kt 0 | Micro 6 (MW) K| £2 19 6 | 100 Kefs 3 pin 15/
EPI1QOK lookﬂ,vo\! £|ﬂ 0o SIimIinc(MV\{}Ki: . (?’ 9 2 IOO Kc/s Qcual . 151—
- 20 Kit 2in: £7 19 15/

25 WATT AMPLIFIER ‘ xzosun:(Umm/e) 2919 8 mo Kcls 41 Mcjs 196

B rtransistor plus 2- rccuﬁcr | Buile ] HC6U6/I2voIlBO c.oven 22{6

design. Outpur for 74 to

ohm_speakers.  150mV mpu(
to 33K ohm = 1dB 30 ¢/s to
20 Kejs. For use with valve

oc transistor preamplifiers for | 6 Transistor push-pull  to F Generator 910 0
25 wates rms output—50 | 3 ohms. 6 mV to | k. input, | Resistance Capaci

vacts peak {overall size 2§ % | 12,18 volts operated.  Size ance Bridgo . 50
2f ~ 6in). only 2§X2x14in., 25 c/s to T.—m.mr.sed Power

Suitable for  preamplifiers | 16 kefs. !deal general purpose | Supply ........ €610 0
(9M) and (9) below. scnsitive amplifer with § watts | 10¢/e 100 Kfs Audio

Price Built and Tested | RMS output. | Generator ...... £1615 0
£8/19/6, p.p. 3/-. Builtand Tested 79/6, p.p. 2/ Sunsmvelndu:lanm

Mains Um(7916 p.p. 206, (Optional mains_uniz, §: “Bridge .. 00

10 AND 20 WATT MOND AND STEREI] TRANSISTI]R AMPLIFIERS AND PREAMPLIFIERS

(7)POWER AMPLIFIER

IO wvaates R.M.S. output.
mV. sensitivity, 30 ¢/s to

1 Kels. MPAIONE 3 to 5 ohm Full range of cantro puts (210 watcor 25 wact ampliers,
Speaker.  MPAIO/IS 12 to Sei. Troble] B inputs per channel. Seli
16 ohm Spnakers Panel size BaslelIzeercI Controls. For  Trablo Bats/ Balznce/ Vol./ ete.

use with Valve or Transiscor  Controls. 1 mV. inpur,

4%24% in. H/Ssvxc4>(4xlm
*MPAI0/3, £5/10/-, p.p. 2/6.
“APAIO15. 51196, aop. 206,
(Mains Unit, 59/6, p.p. 276
State type required.)

ALL UNITS BUPPLIED BUILT AND TESTED WITH FULL DETAILS AND INSTRUGTIONS
FULLY ILLUSTRATED AND DETAILED LEAFLET ON REQUEST

GARRARD DECK8—BRAND NEW FULLY GUARANTEED —WITH CARTRIDGE UNLESSSTATED

1000 mono  £9 109 AT aterso

30001 atereo 25 10 @

(8) MINIATURE
0SCILLOSCOPE
MODEL 0T52

High sensitivity *scope, fully
por:zble wlth Muliard DG7/5

2in.
i0 o tetiok cls FREE rynning
Time Base.  Siagle Sweep,
Pulie Monhtoring 50 mjsec. o
O.lu sec. Y Place Sensitivity

Amplificr. Full Input Eacilities
and Controls. |10 ta 250 voit
A.C. mains operated.  Com-
plete in portable case with
feads. In new condition.

£99.10.0 S laalfk;.

FULL HANDBOOK
AND CIRCUIT
(13) TRANSMITTER/
RECEIVERS
% Upto § mllc range. Pric
per pair £1119/6, p.p. 2e.
% Up to 5 milcs. an per

pair  €22/10/- (/
* FM Wircless Murophone (H

(5) REGENT-6
MW/LW POCKET SET

£4
(Z12 Mains Unic, 54/)

(3)5-WATTAMPLIFIER

PREAMPLIFIER

For 10 wattor 25 wattamplifiers

Amplificrs. 150 mV. RMS
output. Size 924 2in
*MP2 £5/10)-, p.p. 2/ (Front
panel 86).

26 60 ATHOlemscart. £11 30 0 ATE m:

ATH0mons " g1 19 8 ATS Stereo 59 w n

TADGOleascart 895 0 0 (/rd F. BI any order)

(15) NEW MW/LW TUNER
SUPERHET TO BUILD
MWILW Superhet tuner. Out-
put up to § volt peak. Full
Coverage with excellent sens

sitiviey and  selectivity.
yole operated. Complece wich
front panel,

Total cost th build 79/6, pup. e,

SPECIAL OFFER
DEAC Rechargeable Battecies.
@, 6volt500mAIH 13 % Hin.

dia. Price 12/8, p.p. |

(8) 9.6 vole 28mAIR. 2%

lin. dia. Prico 20/-, p.p. 1/6.
BRAND NEW STOCKS

(12) BUILD A QUALITV
TAPE RECORDER
THREE-SPEED RECORDERS
Using New 363’ Decks.

4 TWO-TRACK.  Deck
£10/10f-. Amplifier £11/11/-.
Cabinet and Speaker 5[5/
Complete kits with FREE 7in,
1200ft. cape, spare spool and
Acos 40 Microphone,  £26,

p.p. 8/6.
% FOUR TRACK. Deck
£03]10/-  Amplifier £12/12/-.
Cabinct and speaker £5/5/-.
Complete kits with FREE 7in.
1200fc. tape. spare spaol and
Acos 40 Microphone, £30,

(10) “NOMBREX TEST
EQUIPMENT
150 Kcfs.-350 Mcfs.

(9) STEREO
PREAMPLIFIER

Two Channel Preamplifier for

For P.U.'s, Tuner. Tape. mic..
ete, Size 9% 343 1§in.

*SF2 £10/19/6, p.p. 3/6.
(Froat Panc! 12/6.)

mono

e

AELL MAKES OF HIGH FIDELITY EQUIPMENT IN STOCK.

VISIT QUR_HI-Fl ROOM.

LET US QUOTE FOR YOUR REQUIREMENTS FOR EQUIPMENT AND COMPONENTS.
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‘ELEGANT SEVEN’ MK. li

POWER SUPPLY KIT to purchasers of Elegant Seven parts, incorporating mains-transformer,
A.C. mains 200-250 v. Output § v. 50 mA 7/6d. extra.
COMBINED PORTABLE & CAR RADIO, The Radio with the STAR foatures. 4in. SPEAKER.

* T-transistor superhet, Output 350mW.
Wooden cabinet fitted handle with siiver
coloured fittings. Size 124in.x 83in.> 3}in.

+ Horizontal tuning scale, size Iljin.
2jin. in silvar and black lettering.

% All stations . clearly marked.

% Ferrite-rod internal  aerial,

% LF. Neutratisation on cach stage. 460 kefs.

% All components, feredte rod and tuning
assembly mounted on printed board.

% Operated from PPY battery,

% Fuli comprehensive instructions and poeint-
to-point wiring di;

% Printed circuit beoard, back printed
with all component values.

% Fully tunable over medium and long
waveband.

% Car acrial socket.

MaRrcH, 1966

% D.C coupled output stage with separate
k.

A.C. negative feed back. - % Full after-sale service,

Parts list and circuit diagram 2/6. Free wich parts.

MAYAI' 7 5-Transistor
TAPE RECORDER

Capstan-driven. battery operated. 74 and
33 1.ps. Precision made. Push-button con-
trols. High quality 22in. speaker. Push-pull
ircoit. utput: ~ 400 mW.  Frequency
response:  200-7,000 kefs. Fast rowind.

to } hour twin track playing time. Automatic
crasing for re-recording.  Dimensions: 8in.X
1lin. X 3gin. Weighs only 7b.

40W. FLUORESCENT LIGHT KIT

Incorporating sizo BYin. X
X A

GEC Choke
X 13in., 2 bi-pin holders, 11 6
D
W &S @ Similar to above: 80W. Fluorescent Light

seartor and starter holder.
P. & P, 4/6.
Kit incorporating GEC choke size l13in. X
l 0
17/6 ¢ s v 56

Zin. n.
2 bi-pin holders, starter and starter holder.

////’/% CYLDON AM.JF.M. PERME-

///‘ \ . ABILITY TUNER FOR ALL
Qirasz'|\ w8l |7 TRANSISTOR OPERATION
Size 2§in, X 24in. approx. By famous many:

. / frcrery AMALE 470 ke FN-LE 107
TN T35 vseson 5 i e i
diagram 2/6. FREE with Tuner. Ist, 2nd,

. Ist, 2nd, 3rd and 4ch EM.-LF's, V.H.F. Osc. choke AM.-F. trap.

'F. end of an ALMLIEM. recei
o are the R.F. end of an AMJEM recciver ar £9 10, Q)

radio etc.

SILICON RECTIFIERS 250 v. P.LV. 750 milliamps. Six for 7/6, post paid.

BSR MONARCH UA16 With FUL-FI HEAD

4-spead, plays 10 records, 12in., Iin. or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes
7in., 10in., and |2in, records of the same speed. Has manual play position; colour,
brown. Dimensians: 03in. Space required above bascboard 4in., below

bascboard 23in. Fitted w'l)((h Ful-Fi- £4 19 6
. .

tura-over crystal head,

P.&P. 76,

s . ‘°'
MAGNAVOX COLLARO

Set of three Tape Deck Motors.
These are made for 110 v. but suitable
auto. transformer is supplied. Three
motors. 39/6, P. & P. &/-.

ELEMENT 500 W.

Can be used for wash boilers, washing
machines etc. Five or six clements
can be used in parallel to give 2,500/
000 wates.  Size Siin. x i4in.,
copper enclosed, 2/6 ea, P. & P. 1/~
4or more post paid.

FIRST QUALITY PVC TAP

5iin. §id.850f..... 9/~  Sin. L. b oo

7in, Sed. 1200fc. .. 1I/6

3in. LP. 240fc. .. 4/

Siin. P 1200, .. 11/6

Zin. LP, 1800f. .. 18] .3
P. & B on cach 1/6, 4 or mare post free.

Y Q #
R 1

TRANSISTORISED
SIGNAL GENERATOR
Size Stin. x 34in. X lyin. For LF. and
R.F. alignment and A.F. output. 700 cfs
frequency coverage 460 Ke/s 1o 2 Mcfs.
in switched frequencies. _Ideal for
alignmenc to our Elegant Seven ind

uscree, Built and tested.
PP 6. 39/6

POWER SUPPLY KIT

In metal case, size 3}in. x 2%in. X 2in. incorporating

mains transformer, rectifier and condensers,  230/25¢

A C.PMnins. Qutput: 9v. 100 mA. Price 106 plus 3/-
&P,

OSCILLOSCOPE
for D.C. & A.C. Applications

Push-pull X amoplifier; Fly-back suppressian;
Internal Time-base Scan Wave form available for
external use; pulse output aviilable for cheeking
TV line OfF Transfarmers, ctc. Provision for
excernal—IJP and C.R.T. Brightness Modulation.
AC. mains 200/250 v.. £18/18/-.. P, & P. 10]-.
FULL 12 MONTHS' GUARANTEE INCLUDING
VALVES and TUBE.

N
<t

SulI|m;:

NSNS

NN

%

3 to 4 WATT AMPLI-
B BURGLAR ALARM
FIER KIT. " Comprising [l RURGLAR A 0Rl

chassis B3in. X 24in. % lin. f
Double wound mains trans- J| YOIt Fire salvage
former, output transformer. slightly tarnished.
Volume and tone controls, [§ List price 7 gns.
Our pricc tompleta

R Eecy o s | S st o

rectifier.  Circuit 1/6, {ree five micro switches and
with kit.  29/6 plus 4/6 § fullinscructions.
RO P& P. 5/-. 49/6

FIXED FREQUENCY
SIGNAL GENERATOR
Crystal control in metal cse, size 10in.
% 6in. % 6in. Incorporating 2 FCI3 valves,
mains transformer, metal rectifier, choke,
indicator lamp, crystal and numerous

At i

a
output sockets. Originally used for LTV,
frequencies,  Brand now, 39/6, plus 7/~
P, & P. A.C. Mains 200/250 volts.

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

Goods not despatched autside U.K. All enquiries stamped addressed eavelope. Terms C.W.0.

21A BIGH STREET, ACTON, LONDON, W.3
SHOP HOURS 92.m.-6 p.m. EARLY CLOSING
WEDNESDAY
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THERMOSTATS See in the Dark FLUORESCENT CONTROL
Type WA LS wp.lor camlrollng sooin heatecs INFRA-RED BINOCULARS
s oot anure aesiable from 80.0F.,  These ot rylatrom & bish eoltage Our 80-watt kit r?zr.u sum(hm' t tube o the best
ai "ol o | source will el obec seen Ju money con buy. It cantsina latest slim ilnc (cary
9 S‘F "“’ po‘el oitable box for wall meunog,  URER providing the obiects are I to hide away) choke mmt by one of Bnﬁl;md y
T8 s i, nhie tw n 1710, tone o the raya of an inf - Bach ee Auieatarter o
? ‘l e "gpi,_'\'.ﬁp",d,..... talng . complete optleal ;m- lipn, &l wired v ready— it it in o iy with jusk
lhlg Imm 60-G50*F,  Internal u n(«" ﬂxc null ®AR the infri-red N few serews—ind JU'8 guarantesd eyenrs—

colting 5o thia coult be adjustable £01000
Buiable for contruling farmace. e ki, maergion
eater o n make fismestaat or Gre uln. - 816
ius 210 post

Tyge € & omal porcelain thermostat 56 tted
So ehetic bsnkete clc, 11 siap-selit adtile
by scvest throngd

T D, el i s T
out st aroupd freealng potat.
ses, ane of which would
frou freezi

it e

2/3 wuips Gasng
be to keep the loft pipes
ing. 1f  length of aur bianket wire (10 y1a

siat. Bpindle adjnstmenta cover normal refrigerator

temperatures. 776, plus 1f- post.

WALL MOUNTING THERMOSTAT

By mwmcu intended for use to control tubular
e beaters doors or In s grcen:

s uML' mumeh h

i sereve, 20/6. Dl oot 26 (aormal rce

st least tarice this!

TRANSISTOR BARGAIN

5
Bin. X 3in. Stringly
mude  from  best
plswoodl and coviced

fabrie—

o estenion, s
inaily
Tited St Soreon
pllerd thi nonth 8¢ only 15/c 1lus 5/ post 2ol
Tosarance: o given free with f 13 & printed circut
Board to suit 1 and Lallging Instructons dor fn
two-mave radios, Don't miss this grand offer.

I TAPE RECORDER™ |
BARGAINS

Capstan Driven, 5 Transistors

4 SPECIFICATION :—400{7.000

playing with tandand tag

TF% o Gompite with v

tave. ipoo! i atruction e

it yom une a good tape anil keep heads

Hhan 1)mmmum amb dly given at our Crovdon

shop. S th £11/11/-,
Dost nod overanes 8.

THE “MINY”

Test of Lhe spool driven machmes. remote control
on ke, bidtory apcrated 611978 Blus 5/ pust

TRANSISTOR
SET CASE

Very modern cream
eabinct,  size
Win,  with,
Jamdle, tuning Lot and
scale. Price 4/6. plos -
postage.

GANGED POTS 2l

ot oo i [
g
Wasgonl

t price i3 10)- W
et Vot i o e, ey
2n bae them 31 128 dox, (o1 18 eack i less
128 in stogk all “ lm,

o

00K +
BOOK, post 29 on lst dos.
T 111 por o7 & dos. o% Taors poe 166
SIMMERSTAT HEATER
REGULATOR
Suitable to contrul clements. heater, soldering Iron
aud boiling rings wp to 2500 watts. Complelc,
adlustadle,” ol wiee Gof-. each,  speeial saip
price 12/6, plus 2)- postage and insuranee.

ARMCHAIR CONTROL
UNIT

Remate  Controllcr—
for i*hilips, Btwlia and
Cossac V. seta

ese optical hysleme can be used
lens for 7. crua—lisht eell, ete.
{detalls supplied). The blnpealara

form part of the Army night driyl
(Tabbt) cuipneat. e unuaes and believed to be tn food working order, but
ol s ithout fuatintes Price £3 17/8 plus 10/- carrlage and insurunce.

ook

AMPLIFIER BARGAIN—NOT BEATABLE
750 mW TRANSISTOR
AMPLIFIER
4 trussiors incloding two n pushe
pull-input for crystal or maguetic miero-
Phone or plek-up—fecd bick loops—

sensitivity & m/v. Price 19/6.

Past and tns.

Speakers 3. 12 6; 5in. 13/6; 6in. X dn.
14/8.

STUPENDOUS

The Princess superbet described
belaw is & very fine litle sei that

has been most curetully desined foc
perfocmance.

OFFER—LI| for £2

parts at a.very hiw price
pass thla saving on 10 yua. 1t zun
aot quickly sonl ean parchise 1
for oty 8618 b

58 A with traveliing

smotiondrive

o rush ,.uu mmmn apprazimatels
50 AVG

oo foxd,

Q.
Sromens o Migh aciciin ity forite fortal @ Bix teuted and guirantond (enashons
@ Back printed circult boare for fool-proof assembily # Ecanomy sutput circult
siven fong lfe from P battery @ Peranent maguet movlag cofl rpeaker @ cabs
inzt size 43in. x Jji
You et over sa parta (list salue over £10),

Al
In tuct cversting you nesd and easy

up
Gavaran whila vo ave. the ghoncs.  Use the o8 Jaeetii el )Dull e foved e
ever. Hattery 1/ extm. Data separately 2/o.

INFRA-RED HEATERS

Make up one of these lsteat type heaters.
Ldeal for bathroom, ete. They are aimpls L
make from our casy-to-loilow instructions — use silica
cuclosed clements desined for the woreect fnlrared

Tength (3 microna). Prire for 750 watts slement, Al
mell casing as illustruted, "ue. plue 378 poxt ol e

Pnll ewitch 4f- extra,
THIS MONTH’S SNIP:
‘dB GARRARD 1000
AR RECORD CHANGER
One of the Iatest record changers that,

this famous compan; muke—Automatic |
seleetiun of recuml which mnw b mized

tnijurient of Sigh
Fittel with mona hui
ble

BARGAIN FOR EXPERIMENTERS &
CONSTRUCTORS

Printed eireult autfit with 16 page booklet of i
lazninated copper clad bowrd, etcbing Huld ete., ete.,

Its and profects, case nnd dials,
all for 7/§ plus 1/ pout.

MAINS POWER PACK:

MADNS POWFR PACK fasigned to operate trunuistor sots and smplifers, Ad]m‘-
able oatjrut # v. -0 to 12 v. Sor up to 500 mA (elass B working).
of any of the lollowing Soviechater PP3. PP4, PYG, PPY. FPD aml ullmu
comprisea mains transformer-rectifier, smoothing and load resit
g;:o mid. condenser. Zener diode and insicuetions.

/- post.

!m
stor,
Rea! xnip at cnly 14'6 Dlnl

ANOTHER BRANCH FOR CALLERS

102/3 TAMWORTH ROAD, CROYDON, SURREY
(Qpp. Wast Croydw Station)

s r
Brics anty D/ Cmmotets, 1 318 b
camplete a8 dsted bul tnal, wired up 22!6. mu- .«/0

2N— wucd 20 6 3 wim 1818 + 8-
21t 40 wat wired 22/8 + 3/6
1t 36 watt wired :u)la Dok e 178 + s/

4Lt 40 walt wired 19/8 not wired 17/8 + 5
SEED AND PLANT RAISING

G Be st fbis year. Boll beating
7;. wire a0d transformer, Suitable
®107 for standard size garden frame,
12/6, Flus 26 post snd la-
surunce,

SOUND POWERED
TELEPHONES
Thess require no Uatteries, In
fact they have only to bo
connscted by  palr of wires,
Thes can thua be Atted inta
existing bell circuits, Results
e extremely good and
matntenance coste arc nothing.
Wall bracket not included,
15/- each, 36 post, Two

=
Dpost free.

SPEAKER BARGAIN
Fer

e,

12in. High fdelity
loudspeaker. High

permancnt
magnet type. Blate
whether 30r 18 ohm
speech ooil.  WIll
bandle wp to 10
watta, Brand now,

by famous maker, h IS
Price 29/8, plus 3/0 post and insurauce,

Waterproof Heater Wire

% )d-. lcnglh 70 watta, glf egulating temperaturs
rol, 10 -, free.

FOUR-
STATION
INTERCOM.

Wl gave time and Smprove
slclency. Ldeal fo hnme—

officc—shop—wurgery, eto.
Carplele oulfil oomprives Mastcs unit Ang {iren
Eubatutlons cach of YHich - call the master Rnd
have full two-way W
a0 it ited wlth 6085, tn i e

FINE
TUNERS

80 1t with long uplule s

long spiudle, 2/8, vr
doz.

SHEET PAXOLIN
1deal for trancls-
tor projects. h
Epeckil offer 12
panclabx 8iu. 5iv

OZONE OUTFIT—tar remariog emells an
gencrnlly improving oy opprovive

only 107G, phs 3 bontage Med b
Juran
TIMER KITS. Rpr-rhl nrm ol all eomponenta

rxcent metal bux ta perating Interval
e o Phatogenniny. e 15,0 s

including M\lllnnl

A81 - toubs - 10
7 way cable el eis,
Vours tor onts " 316, plus 2

way plug—I1 1
List ‘price £33

post i

imsuranpe.

When postage is not definitely sfated
as an extra then orders over £3 are
post free. Bolow £3 add 2/9.

ELECTRONICS

post orders to: Dept. WW, SPRINGFIELD ROAD EASTBOURNE, SUSSEX

(CROYDON)
1823 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)
266 LONDON ROAD, CROYDON, SURREY (Opp ABC Cinema, West Croydon)

LIMITED
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AN companents weed in our reccisers sy bt purchared
Separatedy Uf desind. Paste price llsts and caty toilid
plass nvaltable separately wt piices stale

OVERSEAS POST 10

NEW TRANSONA FIVE

% 7 Stages—5 (ransistors and 2 dlodes,

nd Trawler Bands. Tacorporating
ar, volume control, and new
. wpeaker, attractive case,

ER RS

Covers M. and L. Wivee
ol aertal, (o
fine tome supic
663 % 43 x 1. appra
Total cost o el parts NOW ONLY 5

Puate guice tiet aud easp toslld pbeas 2. (Free with kit).

POCKET FIVE

los. On s
i i were Teceivel o ol o
T mmh.- toreit i actial st tone
setive e A8
il

KOW ONLY

tal coat of alf p:
l-.uupu'czn hmrl casy buitd pi m 1 . (1re with Kit),
ROAMER SIX NEW!!
J 8 Stazes— 0 teansistora and 2 diodes. 4 O wavebands.
% Now with Phileo micro-nlloy R.F. transistors.
'- 1 (o slatlons half o “urld away with l'h r. e
e Tl

|I|n:n Hhort W
aetial aml |du T
Tntn, el APOAKST, mm o ws Size
74 % ab x 1ih. % Extra band for easier taning of LOX, eto.

Total cost of 1! parts NOW ONLY
Varts price (st and cosr buitd plans M-, (Free witl kit Carrying Strop Vs exta.
NEW! ROAMER SEVEN Mk. IV
7 WAVEBAND PORTABLE OR CAR RADIO

AMAZING PERFORMANCE AND sPEcIFIOATION
mr WITH PHILCO MICKO-ALLOY . TRAN

Waves. i
i pull nmpul Senttios fevrite
e

B
* Pu]ly tunable on all wavebands.

staxes—7 (n\mll ors sd 2 floden,

Caver, © Il and thees Shorl W

netees. | Pl ootjat T toam: ting

77 % 4% speaker. Alr s ged

2
ud i st e,
o far i

 Pte guien list api eon todlt
AN s (e with Klt)

Total cost of nl} parts NOW ONLY

e Fxtra band lor easier mmnuo{mmu stgions e,
£5.19.
SUPER SEVEN

8 Stages—7 transisiors and 2 diodes.
| Travler Bani.

The ideal rallo

output, in_ s
T o vy, e

Total cost of al parts NOW O}
Pecta pricelistand ety bmllluhnn“

NEW!! TRANSONA sIX
m:z!~ u mmllslurs and 2 diod
A top prrfartiauce receive: vel all M. & L. \\ m x ,uul Tn“!er
ual lll;(h yr.uh el
| 5 I.umn- Listed ln one e
5 i o ey
4 % l‘ln (b:ulliha ailable any-

‘rnm mx of all parlx L& P
rive Hixt il cany brchid plans 2. (Free with kit

MELODY siXx NEW!!

es—6 transistors and 2 diodes.  Our latest vamyletols
ettt trasslstor Fulin covorliia 31 atn] T, wares.  Incornorstes
Jgied circuit boanl, ln. heavy duty speaker. top srad
¢ olume contri, tunk denser, vave dhange elide
switeh, sensltive B, faité v Pughpudl output, Wane
i rsception of B, Tome st Lighs, atm. awd oy
tal statious,  1lasdsome leuther look
T o pron. with ils seaket seie nd hanel
and whoulder straps. Total cost of all parts

. (Free with K4} T4

Parts prica Het and casy Ui plon

@ SEND S.A.E. for list of COMPONENT BARGAINS @

RADIO EXCHAN

6i HIGH ST., BEDFORD. ’Phone: 52367
enirance Barraits Shoe Shop.  Weekdays 9-5 p.m.  Sats. 9-12.30

Mu:aret, 1966

BRAND NEW AM/FM (V.H.F.) RADIOGRAM
GHASSIS AT £15 15.0

(CARRIAGE PAID)

hit
nlul W W
pwdumh\mll\

Fick
r mmxnn Apes

Tipale &or-
Keta, Five
* plano pusit
httony  —
ALW,

TERMS: £3/10/- +lownr s 1 camthly payments of £2/4 -. Total £16/14/-.
‘JEW 0 PUSHHUTTD]\ STERFDGRAM CHASSIS
G Tuwo scparate channels for Mereu
\ m prerittes with twe spenks on Hudio. Chassia sz
ol oo aunt 0 Loin,

i T. pa deposit
nls ot 50-_ orel T e 91. Ll iod Spatencun

8 WATT PUSH-PULL 0.P.
AMPLIFIER
£5

Send Gd. (v 20-page Mastrated entalog

We'regret we camuot execute overscas orlers.

GLADSTONE RADIO

66 ELM5 ROAD, ALDFRsHo'r HANTS. Aldershot 22940. {1 wisi. jrom Station and
). Closed Wednesdey ehernoon.

TECHNICAL TRAINING by

I C S IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

T Firsteclass opportanities in Radio and Electronics await the | € § trained
rman. Let 1 C S train YOU for a well-paid post in this expanding field.
) €S courses offcr the keen, ambitious man the apportunity to acquire,
quickly and casily. the specialized-training so cssential to success. Diploma
Courses in RadiofTV Engineering and Servicing, Electronics, Computers,
ecc. Expert coaching for:

+ INSTITUTION OF ELEGTRONSC AND RADIO ENGINEERS.

* G, & G. TELECOMMUNICATION TECHNICIANS' GERTS.

* ¢, & 6 SUPPLEMENTARY STUDIES.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

.

«

RADIO AMATEURS' EXAMINATIO
P.M.G. GERTIFICATES IN RADIOTELEGRAPHY.
Examination Students Coached unt!f Successful.

NEW SELF-BUILD RADIO COURSES

Build your own S-vaive receiver, transistor portable, signal generacar
and muiti-test meter—all under expert tuition.

POST THIS COUPON TODAY and find out how 1 CS can help YOU
in your career. Full details of I €S courses in Radio, Television and
Elcceronics will be sent ca you by return mail.

MEMBER OF THE ASSOCIATION

OF BRITISH CORRESPONDENCE COLLEGES.

Incernational Correspondence Schools I

(THLTTN{ LM | (Depe. 222), Intercoxs House, Parkgate Road, |
: |

London, S.W.J1.

CORRESPONDENCE TV o B
SCHOOLS :Amgs

S
Biock Cmp:uls Please ]

A WHOLE WORLD |
OF KNOWLEDGE |
AWAITS YOU !
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MODEL TRA-505

Thiy wipertt ¥ gus _ceoocding_muchine I3
an dimitel yery gpeci.

per ae
carphone
truck, aud therealer bnth
shudinenudy thiovet the

tracks pluyed
Toutlspeaker.
0 musle ete,
Eoelient repraduriion thrangh Migheus
eliptical apeal &, erase, Pitnensio
in. % 5§ elght 12 1)
e Bpund level et Fotage

Gns,
W.BCABINET SPEAKERS

Complete with 10in. gold .B. unit In rexiue

coveral cabiurta, 3 temvine saviog. 3@ £4.10.0

HI-STABS  9/6
1% to 5% \Dﬂﬂ L G

CO-AX, low loss Gd. ya. « 1/8; 50 vlll,
[y ;‘1»3/4../6 TG Nugn. 13, Wall

22/~

ontict boxen

TURBES  S\TSFAcTION VAL |N VALVE GUARANTEED 3 MONTHS
GUARANTEED BY RETURN OF POST
€arr. & Ins. 126 Months 12 Monts NEW TYPES s g it o 2meads iF et iened untse Juum.. 1iidays. .u.l.
R, g i " 4 VEHAISE TN G ORI KT FREE TRARSIT INSORANGE b
12in. £2. 0.0 £3. 0.0 AWAT-91
1 £2.10.0 £3.10.0 £5.15.0 e 8. 23415, P ver 18,
£3. 5.0 £4. 5.0 AWS-Y1 . 5 )2
£.50 4050 £7.100 18| mact I {Sf\'es s | Eoa
€3.15.0 €150 AW13.50 7| Gt 0 ‘ 2001 18
£3.150 €5.15.0 £5.5.0 s 2072 '
204 79
DECKS | e i
REC: OR D C EXCELLENT FOR ANY Tape %’iﬁmé‘uﬁs S0p3 H
L1 2079 -
FURGHASK, - GUABANTAED  SFPROY 85A -
LATEST GARR]IARD PRICE. WORLD FAMOUS MAKE. Eteer s
A Eacury preh, it e EsLee H
e * TAPE * ;
A0FL1 0
8 e aﬂl-r ymx ful!y trustiised polyestet/myinr 30L15 s
AT5 ‘i]lmhnc—ll llﬁ m[o! I(l;nllml quallty hi-n, ggl;;g l‘;
BRI TR0 wide t 1 churacteristics as top )
grale tapes. Ity control manufacture. J0PLL i
chngor dutonuntically plariug ot ;ulr:tamlvgm iy e ey e e 81
ey morih et e e sate.
Eﬁm‘t\l“"“ Autam "‘; s substandacl, Joiuted or cheap imports. W4 8
ﬁﬁcl"3'0367l1;$£‘ ,”‘r‘ TRY OXE AND PROVE iT YOURSELK! Z4G' )
Standard Play Double Play ShLect G
3im, 1501t 2:3 o 3001 5
16 i SBT H
716 1 1SSBTAL 106
10/6 ini6 : i
AT or e mitiea user—olt 136 o 10
iogiag, v piatfor : 200 "
featn £10/19/- (T & Prile
LABHO 'Uub(- audmg antematic h anberdption i, 501! 5/8 956 -
ey otmonal epruduction $29100 | |sim it 107G 5 € 3
e l.\xrm.)b with I| 2o, Stin 1,20014. 13-
2 8
-t strube, fw b 188 s I
I in. it 8/- ATPA 5
Tostage 1/- or Post Froe lewt 0% oa three Ae i
recls, 4 '
antity and Trado engulries invlted. ‘ Azl S
| caLa1 1 ]
STEREO PORTABLE = H
cn £5/18)- CABINETS DAres 2e
UAlﬁ—l\Ivlc mlver £5/10!- Latest black and sllver metal fnish. Consleting DFOL Gf=
—Super Shun £5/15- of gsatrscubliotslae 161l x Din x S, decn DFo2 126
th1ift up lid together with two 10 % 5 spnie g 8-
_F.M. TUNER HEADS |Ziiiuh s B %
s Pand 11 Stemlard | e $1in x 131 Dxos 'c
Goemets with nwe | 2. 136, High -qunlity i b fa
fetinge, Wil ( s autoc DLg2 ¢}
tape deek, Approx. o xll|\rh'\ X! DLA 9
£8.15.0 | Pimuso ala | Ewes 88 |
MICROPHONE CABLE EArss. 53 Fﬁfx 4 pu &
ighest quality black, grey. white, 1/- v E: - 2 3 )=
Uighest quality bl; krey. white, 1j- vard | EBL]‘; nl Fyay lm Y800 i3 X6 719
TRANSISTOR RADIOS Encis ¥ | Eza0 6 | Bzao o@ | ze 8j6
IDEAL PRESENT. - ltemitons "~ tmeifun | 1 - - —
wave superhet, 7 Kuglish transisurs oo
iR arming s ol oy TRANSISTORS
Excellent tnapensn, acushiice nith AXTEED T0P QUALITY
suarantes canl ang |ma«.nlatkm 57/ ¥huge tedwtim, Red Spot
?;Dm ARD LONG WAVE - !ﬂ.k stanianl LE l)[e DOw nnl\
w
HITACHI PORTAELE pste with Ieathes v, o “hon SR 2/-
versonal Normatly ‘g1t Mulard Malched  Quipat
TAPE RECORDER Exeellun e R Nban £4.15.0 Hits 0CSID and 50081 12/6
ai. | Smaio -unlnyl‘?nd Ik Ty wnaziog value e BE. Kl 0cis. 0cis ¢ 12/6
plm!v Hon ot nnlnl.!. n, a ransistort
DULCI (VHF) FMTUNERS Up||aeue s goe s
MODEL FTIs, soll prucred 20125 A NG e Sm -
H‘wn xns( tringe an.t long 3 & S
e load gt g &8s o, g8
drive ;~ N snamie e e T, i e Savand fn 2 l = it FO T
oy e | | crome and b, D o fartnate prchase — o 9 0% %
< we can oifer these high fdelity instruments. &
%'"‘"';' ~;:“;_"~Xf?""*;"7 Normally £21/1/3, 15 Gns, HITACHI XN1002 ouri  8i6
12 monthe gus Limited wmstor auly st : AM/FM RADIOS GERMANIUM DIODES
oY i i
¥ v vl wie e 19 Gns. ARMSTRONG EQUIPMENT.  Stuckel .u| b :)\yn General Purjase mmisture dotertor AV.C.
ali bruches o it o
HITACHI 4 TRACK LN

39 Top Makes.
Siu,

LOUDSPEAKERS.
- 7/6

8/6

Txfin

MAINS TRANSFORMERS

frestiont Quality

teed Cpright wian

D7

WALKIE TALKIES
TIPE RIS The cury teet Siver/ i
Baish, ¢ an csceilent perfory
with relhbllll_\' l\'ml el \m(m. arTia

eyt
controlled. Note, a lhomee mqmmmm-
e Toes coupars with muct

dearer wodels, 26 £8.1

100 CONDENSERS 9/6 |

Miuiature 0 Hliver Mica Con-
dewsern, Apl DR LIST VALUE
OVER

10 x 5in. SPEAKERS
High Flux “ pancuke ' waguets.  Hannnorol
pold naish, Mosl exeelient 25/-
reproduction 30 !

v W
full” 1
B x

o B/6 d
Guld Bondzd Nighst quality In\ludm!ly

SILICON RECTIFIERS

WELCOMED AT OUR

NEW

BRANCH
NOW OPEN
10 TOTTENHAM
COURT ROAD,
LONDON, W.I.

8 i ’
e St 17 G, | || @
n)rh
Teated 200 . working,
20 ma,
~ANNOUNCEMENT- || s%3l0_3/9
CUSTOMERS CRMI41 CRM142.

Top rakes.

ns.
500 ma.
(Slnrnl‘mﬁ) 7/6

enubles us L alfer (hese Lubs
this low price {curr. 9-).

BASE SPEAKERS

25 WATT. Beuvy coned 12in. cast ch:
oot b vt e dor paser haniling
aml auality at the priov

i 5. -13.

CONNECTING WIRE

P.V.C. Bright Colours. Fie
aly . 4/ -

2914, coils only
100 RESISTORS 6/6

Excrllent. Rizes

Spechal bl purchase
39

Lost 2. 29,

1th. 376, 131b, /6.

Al 3-, 41b. 373, Bib. 3;

Ih. 4 -, 8b. 4/8, 1iib. 6:8 (C.0.L. extra)

TECHNICAL TRADING CO.

ALL VALY LS LFiS 5%
Rotail Bra

% AND I'OST PREE IN DOZENS,

s,
S50rib3 Fravion Rond: Porismon

ALL MALL ORDER AND RETATL sHOP
Devonian Court, Park Grescent Place, Brighton. Tel,: 680722

72 East Street,
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BENTLEY ACQUSTIC
CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephonc PRIMROSE 9090
ALL GOODS LISTED BELOW IN STOCK

ss WORLD MarcH, 1966

DuTs 38 | ENTL Qv 71
DKi0 1506 3
02 8-

66

e

196

5
9/9

STOCKISTS

NMULTIMINOL MR, U

REPAIR SERVICE
7-14 DAYS
We specialise in repair,
calibration and conversion
of all types of instruments,
industrial  and  precision
grade 1o BSS.89.

14
frash
114101

GE oo 00 comns

Release notes and certifi-

55

JODLL & MK. 1L cares of accuracy on request.

Suppliers of Elliotr, Cambridge and Pye instruments.

LEDON INSTRUMENTS LTD

76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
TEL.: TiDeway 2689

E..D.& G.P.0. APPROVED CONTRACTOR TO H.M. GOVT.
WW—146 FOR FURTHER DETAILS.

EEEES

THIS HIGH-PERFORMANCE

Radio-Micropiigne

1S THE COMPLETE ANSWER
FOR MULTI-PURPOSE
Public Address Engineers

Public for Thonerzs, Chems
Address Churches, Large Halls
sysiems This extremely versatile com-

munications system  (fuliy
transistorised) gives the user
complete frecdom of move-
ment  withaut the  incon-
venience of lang trailing
wires.  The light-weight
microphone, slung from the
neck, is connected to
ure pocket cransmic-
- The recciver (in. x
8in. x 4lin), is crystal con-
trolied to the transmitter.
Qutput is fed to amplifiers
and loudspenkers, Particular
csign ensures
response o

J
im0t ﬂ/—
37w

The popular choice of

i 5
Sheats o
BOLEGT B/—
88

6 | O
X4 3| ©
oxmer 53 |
eva: 10:0

B8 |
THE 12/8
T g,s G.P.O. Appraved

ich €9 Battery operated (9 v.) re-
_ ceiver apd transmitcer. Nor-
mal indoor range 50 yards
(100 yards outdoors). Type
S—for use by onc person at a
Gime. Type C—phase modu-
laed system operates on 4
channels  simultancousiy.

METAL REC

.+ Gf-3 3%
o o e i et wran
not handle waunfuburers’ scconds por rejrots, whidh ae oflen described an
tusted ** but have & limited and wureliable lite

write to the DEPT. W.2.

for Full

B e S o ceated on ay .".‘;‘;’F’é“"l‘;“ Teck e akeioot g 1y WOLFENDALE ELECTRONICS
trandt lurnnh Ad. extm Ca!lmwclmma Mon.-Frl.9-5 p.1m. Hate, 0anu-1pon. Comuplete

36A KIMBERLEY ROAD - BOURNEMOUTH - Tek:48792
WW—147 FOR FURTHER DETAILS.

antalogue of valves and componenta. with conditlona of Akt v fd.
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AVO METER CALIERATION IEST UNIT TYPE eT1ss.
& moen preciion matrumen, g0 andard vl
9, 8.Cb v £

%)
J,.m A ot oy T
sic 11

"Brand new equlpnicol.
£12/10/- Ib. 1075,

MUIRHEAD KEY SWITCHES

¢ P s G0 Beavy duty wabver contacts, theae
awitehes were deslgned for unrtual fianel sounting, co el
Sith chrame soiteheon e and screvs. Prict §/8

lal Lermun or guantitics. ki Double e
Oscilluwoopes, Type 13a, pertest camdition, £25.

Very Inte

L.T. TRANSFORMER

7,5 CUL. thiee times <t 6 uanp v. priwary. Those
UsA colluy haTging e
New hosed, 2906. (.m' 35,

RELAYS TYPE 3000
8.C.0. donble wound coll 1055 ohmw,
a reverse polurity oy
criding voltage 8 or 12 v
manulscturer o
£ C.0. 500 o, new stack
500 hemas, new etock
150 oz, new atock

RELAYS, MINIATURE

i sbave reluys 86 o s PP, on wl relaa 11

GCRE #S10 AUDm sFSK TERMINAL

Complrtely eelt conlaiped, with internal mais. ulm\!\
lnp i1 md outpht wsckets, carpenier tyye 54 tark

ucters, elc., in pmm workug order, cond
Rize 1059 i,
£8/10/-.  InE.

on s
o,
Pice 197

COMMUNICATIONS RECEIVERS
FARSBD, s new £45. TP,
ICS 1618 Mesn £22.

TEST EQUIPMENT BARGAINS

-
PP, 20)-

Ok bk Ouilator, trequuney raie 39 to 520 Meie. iget
reading. I'S.U. for 116v. AC. - 515 . 7j6
Recont mmxe watt .\(:m t read

[ i|||||m ummcmmcmuunmmm 0%

Mot Wave meter and Oscllintor for ¥

it \mo o D500 ol ot veng, s v -

Comor Oscilloscope typo 8503 Double Bean.
solartson Qecilloscope type 816 .

Dywitron Sester type 300
Conror  Telechek  type

Futail 178 KUASC Cutiot vollage Regilulurs: |
outpnt voustant 24 v. A.C. reg altage mlnge
In pertect woilking orer 265
Pt 20 KVA Combined Aute Transomuer omd
MG Yoliage Negulatar for 3 P 50 e, subgly. ot
il type, unused comdition. 1Y

.+
s Bt coneition, oy

AN/APR4 YHF COMMUNI&ATIONS AND
SEARCH RECEIVERS

requency
stages,
0 or S0 e Tomer wipply 116 v.
rice compite with thee tuning wnite,

BC221 FREQUENCY METERS
Couglete with valibration book, in firet-vines condillon.
£18/10/-. 1.

/-

POWER UNIT TYPE 234A
A sousce of pewet to operate suwr 136 KX or ans
cauipment, that, seires o ’ullv cothed ontpt of
60 7. D.C. + or 1018, Tack

2 e Jor bench
m(’“““ﬂl. lll fu: ]\P(d |n)vllv. EM lo ‘60 v. A0,
brand new cagal wnits at only 55/ 4

PERFORMANCE TESTER TYPE %i70
Jdesi for VILF sl 2-meter vuthusizsts emall portable tnat
mient, mmpnshu: signal generator, &F watt meter o 30 w

and AF output meler, frequuncy range 150 Hor

oot Indutrics POWER OBCILLATUR TSTE
0. Freateney Wange 10 cfe to 100 ke, in thee
e, Il T, Bower ontyt 10 atts

Ry 230 v G, With sHoratios. e uipucn
eommim. Pﬁu £05.

new

STABILISED POWER SUPPLY SUB UNIT
ul hew suipiueat by Clulel, GABATO 4.C. luput 200-
g sl D pit goniinvouely varits b veey
& amps each.

00 ma ., pins 8
Sie10 % 6 X !m rncc £10.10- P/

P. F. RALFE
423 GHEEN LANES, HARRINGAY. LONDON, N.A4
MOUNTVIEW 0338

nmplctz\\nl\ il lewds and vus. internal 21y, puver sopply.
New, boxed 16/~ F.i% 16/,

FACSIMILE TRANSCEIVER TT-4IB/TXC-IB

An sleetzo-mpechuslealoptieal faceimile et of the revolviog
m type for the lmnsmlu!un “and recentlon of pige cory.

Sl o tamoes oo g, thcteties, 16y

G Derini yaloe. oM I8, Sane i £ her e

e equipicnt will Fecuise or (ranclt « page of cop

15ia. complets with power A-DRLs, brarid new, crited

121
T.U.

LONDEX AERIAL C/O RELAYS
Type 7035, Price 95/, Ik 2/

WW—148 FOR FURTHER DETAILS.

GEE’s TAPE

raxtiv:ty

- -

bored, guaranteed Braxd New

§td. .. 88
8td. - 128
Std. 236
Std. 326
L.P. 9001t 10 -
LP. . phay
L.Pp. .800ft. PR
D.P. 3 g
D.P. 8 15 -
D.P. .B800%t. 26
D.P. 5 25 -
T.P. 60011, 15/~
T.R. 008t

T.P.  1,800f.

T.P. 24000t

pliei 1o Gost. depis. indusiry, sciools.
SPECTAL DISGOUNTY. FOR QUANTITY BUYERS!
SPARE SPOOLS 3it 1' Alin. 1,8: 4. 18; Sin.

2f=: 5. 2-; 7in. 21G: 5Lin 26 10011 -,
5. A.E. Jor comprehensize Tape List.

. GARRARD RECORD PLAYER

BARGAINS

Brand New with
Maker’s Guaran-
tee. Buy now af
these unrepeat-
J &ble prices:

Full range
5 GNS. [t o of

’am” sar-
e ils

6 GNS. :l‘u’(k unils 11;
S e 8 GNS, ;v

GARRARD SRP10 Preci- 9/ SALE. for

sion Player Mona outy itlus. list.

GARRARD_SP.25 player Mono or Steweo 103 GNS.
Carriage and Picking 5/- extra.

LAFAYETTE DE LUXE
COMMUNICATION RECEIVERS

$IODEL HA-230. 4 Bands, 550-1600 ke s., 1.6-4.8
wic/s,, 1.8-14.5 tie,s,, ML5-30 mnc/s., 8 valve Super-
het Cireuit, 1 RE plus 2 1 Stages for High Cam
Recoption, Kasy 10 Read, [Hintinated. Siide Rule
b \ Q Multplier, Acrial Trimmer for
itaum  Pesforinance on all Bands, Calibrated
Electrical Bandspread on Amatear Dands. 80
throngh 10 Metres, 0100 Logging Scate for SWT's
5 Aumm\lm Noise  Limite AVC-)]
Selecton on Vpon Uanel, Stable Oscillitor aud BFO
for clear AM CW and’ SSB Reeeption.  Built-in
Edgewise S-Metre. PRE 33 £ns

GARRARD AUTOSLIM
Mono or Sterco
GARRARD 1000

Mono ouly

ARRARD 3000

EEEsnns. RADIQ L.

15 LITTLE NEWPORT STREET,

MODEL HA-225,
L8145 me/s. 10

5 n:mds 130-400 kess., 1.0 1.5 mess.
pri

Stages ior “Hish Cain l\«.ccpnuu on 41 other le(L,
New Product Detector t for Improved
Reception, Separato 10 and - Multiplier Cirguits,

Crystal  Calibrator, tmproved_sutonatio jack. sy reid fminated siide rule dial. Bron
LONDON, W.C.2. GER. 6794/1453 Liinig o RICE 48 gpg, iuv und @ Size LA X Bl X F3in.
Opea -6 Mou-Fri. 1 p.to. Sai. Aldjolniog Lelcaster Souare Tuds for descriptive leaflt. ENS. GERS BRIGE £i0m0. Carr. 100,

SUPER WALKIE TALKIES
13 TRANSISTOR
| DIODE | THERMISTER
28 GNS. PAIR
NEW IMPROYED MODEL
MODEL HE-100] Crystal
controlled Tnmsllul and Re-
ceive, AV.C. Push
Tull ' Audic Oulput 'Range
up to 7 miles under fav-
ourable conditions.  Built-in
separate speaker and wike
for better modula 3
snereqsed range.  Complete
with earrying  cases,
tevies amd lclescapm '\exmls
i, wide,

deep.
PACK FOR
Heavy duty 115
E Rupld(‘c: 8 penlight
6!
8 TRANSISTOR AND
22.10.0 Paie

MODEL HE-”‘]C Crystal coutrol an Dyth Transmit

amd Recei sh 10 talk opera

personal hist nmu Complete \\nl) c

batteries and telescopic actia
in

&

Sin.

3 TRAXNSISTOR £1.17.6 ..,

MODEL HA.704 Crastad eenerelled trasiit, Super

Sehsttive reg. 2
mplete \\\lll L.lll

pic acrials.

ALSO LARGER 2-CHANNEL MODELS AVAIL-

ABLE. S.A.E. FOR DETAILS.

Size
" usu‘ \mllu m: aud

LAI‘AYETTE AIRCRAFT RECEIVI-.R LATEST
MPROVED MODEL HA-5

Covirs 10 | 36 me's. Listen to \|rcn(l (,cmummn-
tions with this de luxe recesver. TS
with 6CW 4 Nuvistor for high sens; y. 11 valve
performance. ‘Transistorised power sum-lv Built-in
{in. speaker, adjustable squelch, front pancl phone

WW—149 FOR FURTHER DETAILS,
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‘MINI WALKIE-TALKIE

(Pos & uswranre A1),
) Tomitting Hiooee 15 necessary.
B i et

MINY PORTABLE
TAPE RECORDER Mk. i}

& reasanably prived w-rh‘hk

1 Ivnvu;:!u i
v for unumm 'L

To mg
e witl deek
. Cumplete with

tape, twa spools,
: 6.15.0
'.l'l'l”"'lf( 416).
57 15.0
DE LUXE
TELEPHONE AMPLIFIER
Y ed lll‘ this! st insert

3 L s
conversation
Feport .

LY 58/6 wrust & invaruuce 4
BATTERY ELIMINATOR

3 o malus op
0 01, takes the
i oxpendal

WINDMILL HILL -
509 SAVING!

Factory - froh,
ooy

AL Vol stylus
s mixed ection.
2l 1. 1 o moro-hend,
ot wived stereo. ited wnmbec ol

GARRARD

A A
54/15‘- Gt & i
REARD 3000 Jost & fur,

STEREO CABINETS

iethereloth.

Con
£3.10. 0 (Poat i i

CLEARANGE OFFER!
SOLDERING IRONS

1.0 werw portabile syl-deriug irons.
with vopoer Lt and raphd heat ol
Aty eover st nta platal-type grip,
Fdead printed citenit work.

1 [

surance Gj+).

TELEPHONE HANDSET
INTERCOM
-

tances.
¥ eonneotion.
Camglete with two UT

HAILSHAM - SUSSEX
MULTIMETER BARGAIN

Juhi arvivad friun Jupant Mivt
e 4

Th e,
D10 canrmnt 160 s, Tooh
oat

ELECTRAMA

SPEAKER BARGAINS

Hanudactiest by
h 1l

’é

aodel lur wmnhl\
tlon. uhmms

2816 (ron ¢ immurance 31,
specitienttin a« ahove but with Luilt-|
weeter, 3 or 15

38/6 (rost & imswrarca 41

QUALITY TWEETERS
FROM JAPAN

10w,

| wid Thbge Fepro

6.5 cin.. 15 ahms

T/6 trost & iusurance 26y

BARGAIN OF THE MONT
SAVE £7!!
BENKSON 4-way Intercom

Dulk: purchase bag cut retail price hy ha
A top auallty, lly transislorind syt o
glsned for lil oilos and v

Cons

o,

eable, unction hax,

H

i
it

ute

.
gh

Privacy. ) Lonh-butt
comtrol._ Creatal olear pepoiu y

Bin. &3 Suttable et s wall peonAtie
{ohe Srcdin . Slmnllul ulmpkh,w“hu‘l s,

I'uvn'x(ul |u<‘. Jon-made mintsture alrfll for
olect cineers  and model  jaakers
Telre: ‘I mhnlal wirciit work.  Accessarics i
c.hhh Alrill, bufter. polllhcl cte. e
39/6

0 ¢ ol 1 G2
imearanee 815,

509, SAVING!
SONY

Transistor Radins

complets range ot Tnm

top-qual
uup}nllul (-mph.tc with

n 1 personal ¢
Recerven alf those

i transivtor,
post & insurance 20)
S .
e luxe modei. Beavtlful tone
4{- (post & huumnr: 2/6)
X520 S/L—eight tranaistor. i
brother with telescaic

strap.
951 (port & i

RETAIL SHOP

Two bund

i and shovts

surance 2/8)

Input 24QV. A.C. Output 9 V.

Terms cash with order,

BATTERY ELIMINATOR PP.9.
0.C. 200 m, A. 22/~
Write for price st for full range of stack items

Packing and Postage 3/~ cach item.

Hours of business: Mon. to Fri. 9 to 6;

OLYMPIC naoio components Lo.

224 HORNSEY RD.. LONDON, N.7. Tel: NOR2914

Discouncs for quartities.

at. 9 to 4.

8- |

DEPT.
24 COLBERG PLACE,
STAMFORD HILL,

LONDON, N.I6.

Postage on L

Any Pareel Trerad o

o

STA 4587

i o ELECTRAMA. 46  WINDMILL HILL.
: (Pott & - £7.10.0 (Post ¢ inmurmice 570, ROTSLIE. Tol.: 5780. o
VALVE SAME DAY SERVICE
TRANSFURMERS NEW! TESTED ! GUARANTEED!
5, 185 1T 3 “‘, lF'Il DKSIL, DL92, DL
| SETS L 1ok skl ol il Bhod ¥ e 6
STANDARD RANGE TR [ TrLennzs | /9
OR 115(1'!' 7/5 ll\F‘I i (’~ Ui -
X T 59 | 1RATT PLGI B/G 7] 9
TO YOUR OWN a s e A2
4 -
e " 3
SPECIFICATION. 73 uya  gm
g | uyn  4m
A 9| k4 4
The following Transformers 5 h u-
i G 3 ¥
are always in stock m !
MAINS TRANSFORMERS 3 il
INTERLEAVED & [MPREGNATED — FULLY SHROUDED 5 ,\___
COLCUR CODED FLYING LEADS 8 ok 8
Primaries 0-200-220-240 v. 50 ¢fs. {E 8
250 1 250 v. (00 m/A. 6.3v. 3y amps. 6.3 v. 1 amp.  19/= "
E.S. 250250 v. 60 m A. 63v.3amps. Sv.Zamps. 186 o
ES.  250--250 v. 100 m/A. 63v.4amps. 5v.3amps. 25/~ i
ES. 250 250v.70 m'A. 63v.2amps. 5v.2amps. 16/~ o, )
250--250 v. 100 m/A. 63v.2amps. &3v. lamp. 19/6 l:iﬂl mlv '
u \uuio 50 3
5
CHARGER TRANSFORMERS ¥ / 3
0359-7v. IA 1 5 /8
0:3.59-17 v 13/~ 2 9
0-210-220-240 v-50:fs. 0-35-9-17 v. pra 9 ’ 33
0-9-17 v. 6A. 21/~ 8 i s
i 85| e 5’,‘.? UCF30
3 cH ‘ oIS 8- | UCH2L

2;3 i am‘wm:

i g8 | Temal
(G5

REMADERS RAmo'"

TORQUAY GARDENS,
REDBRlDGE ILFORD,
ESSEX. CRE 7441

slves or more. postage B, per valse extra.
& Danige Lo Transit i, extra.
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Wl/hnsons FOR RELAYS

P.O. TYPE 3000 AND 600

BUILT TO YOUR REQUIREMENTS—QUICGK DELIVERY
COMPETITIVE PRICES - VARIOUS CONTACTS
DUST COVERS-QUOTATIONS BY RETURN

o
LAYS EQUIPMENT RAGKS with 6ft. channel uprights METERS GUARANTEE
OVER 12’;‘%’:52%?‘2?‘5&%0s%ﬁDAFOR LIST. ‘ St for 0. panels, welded fop and base £6/10/- - ain. Moving Coil Flush Round
SIEMENS 1 C.0. lso aailable 50 l|gmar type, £5. _Carriage 20/-. Microamps 0/500, 25/
2.2 186 | RELAYS. 21 volt DC. i Ml 1 Dreak, 10 aunp. Miliamgs 011 0/.) or 0f30.
|n/s BT it Dot Cmc, /6 h, ro/id,
ENS MINIATURE ‘RELAYS “Type TRLS 1540, e , 2116 ca.
Pl \'ch, 2 change-over contacts. heavy duty with 24in. M“m, oou[Eraan Round,
Mlcruamps 0750, uiscaled 70/-.
07100, 1150,

HOGA

22 6 | transparent dustproof cover and base, 17/6,

13 6 | SIEMENS HIGH SPEED OPEN TYPE RELAYS wilh
15/- | usual ad]usnm ats, 170002, 1 change-over, 17/6 cach.
17/6 | MAGNETIC CONTAGTOR. 240 volts 50 ¢/s. 30 amp.
17/6 | Arrow rxccmc, 70/~ Post 3/0.

‘m

Mlllmmps 0, lJ/ 0,
Am 6; 0[2 0, SD .
;' $50-0:250, 60,

v»uso,'z,a 5
i D 00 Microamps, 70
‘7/° UNE HOLE FIXING SW”BHES m’.’n’ﬁ@ﬂ%/-"%}'ﬁo ’\‘h].lmlr‘:]ps 54-, 0/1p0 .un[(s,
1 Throw, 5 amp. . 0/40 aups, 13/~ A sclection of our 5tooks.
15 ON/OLK M.C. RECTIFIER A.G. METERS. 3§ FR10 A\hllmmps
teh. 70/-, 50 or 100 v, 72/-; 200 volts,
1'?5 12/- DBI’ dDZEH 75/ per 100 MOVING IRON A.C. AMMETERS. 0/10 24iu. fr 44)-
e — 0/00in. Projection Round, 90/-,
1os) veeexw ROOTMAGI;E]};IC COUNTERS WITH ZERO | DIRECT ON STARTERS by Crabtice BIS 95/~

3(‘0
2mHD M
1m!LHD \IMIi"
200K M4
1CO

19/6 | RESET 8 MINUTE. COUNTING TO LT
ImHD 19/6 | 990,989, 230 volts A.C.. 65/-. 2/0. WEE MEGGER [NSULATION TESTERS 500 V
Tm!id 19/6 PRECIS ON SILYER MICA CAPADITORS 0.1 m

1 8, .02

i, | SERIES 3. BRAND NEW Tn leatner caso, FLIE
i 15, 82 008 it 19, AVOMETER POWER FACTOR WATTAS

Toje | A0 10 I S0 778 "0.25 1t 29, 18- MEGGER, Series 2. [0D volt 100 me%uhm:, leather
17/6 SUBMINIATURE Mlcko swl CHES. HDNEYWELL\cnsc, lead, key, ctc. Brand new. £37/1
17/6 | LISMI-TNIS. S.P.D.T. _AVOMETERS Monsbr}"m%ouéy N —
LEDEX sor. Ho D DRIVEN :
Trom 80, . h w.l.KleoN (CROYDN) LTD Romee B3 Mk. 3 biand new. 7 ou. {t. per
3M6 of, 5 16 91 Dt atso § Tole

\\’ny and
54 Pole onjofl. Commutating switch séction
and control wafers available,

min.; 10 psi. at 1,200 rpm.  Size 0" X 4"
excluding shaft,  lulet and oudet §* dia.
internally screwed. 85/~ Post 5/

LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Phone:. THO, 0236 Grams: WILCO CROYDOR

Member of the Pantiya Group of Compames
52 Tottenham Court Road, London, W.1. @ Open 9-6, including Sats., Thurs. 9-1 e LANgham 0141

VISIT OUR NEW WALK-AROUND STORES AT: MANCHESTER—10 Withy Grove M/c. 4. Tel. Blackfriars 5379
SHEFFIELD— Cumberland Street The Moor, Sheffield. Tel. 20269
QUARTZ I0DINE PROJECTION LAMPS HIGH INTENSITY LAMP 49/6

New hroductlon by famots liritish Manulaeturer. Rated 100 w. at 12 « Provides  concentration of infense pure white, glace-

P& P26

St 7 BN - Iree. eladowless light (hat can bo directed straight

bullc m!mthut ially aer:lm;nx!;:lx:yl‘ st lme‘g:;x;uﬁl i }:wx 25 on to illumination area, Ideal lor reading. stamp

pmjec(lonlunp Hluunl) l‘mm % 16 nun, dla. Complete wit] i P&P 1/ and minute object examination, delicute craft work aud waich rej repair,
kler.

table-10p phoiography, ete. Ingend s design combinen fonction with
Bractive appe:
il iy i
e n 1on- by

ety provhles
ith electrical oonn
naodfad texible p
oL

Gnnch il
 ranstorinte thit veduas
Ump power of car

CADMIUM SULPHIDE PHOTOCELLS

New, inexpenalve  photoconduative clls which act
as lisht-acnallive renisters tha

Yicigist o

DEKATRON TYPE GS10E

by Yricoson. eopplied Lrawd-now, bosed and somriete
With performance and comection
sc/s. .

for home sud car, fashing barricils or rea

fights, exposure meless, brightnecs mmmh “ra-

pon,anf maay other devices.  Roquire oy sople
o trom batters or mains transforme

p.uhw lia. diam. x lin. 1

e 100 Torey00. £0°3,080 obtns. M: ax. volts 200,
TYPE 2—Plastlo eoohpeulated.  fio. dini,
200 Lix—G00 £0 2,000 ohms. Max.

TYPE 3t it with M.

v Curry
Pulse Alup]lhlrlu
i, i, 5 2.0 Fitied it

15/- r.
DIRECT READ-OUT TUBES

YNG * Nundeator readd-ont tndicator 1,0-0 and for operstion frum 190-
300 volta D.C. Unit tained in cylindrical glase cuvelope size . dian. X
Hit, High it Nireresnied Somnections. Figure bt yin. Can be e in

nters
S Shonds o 168 heje Sew current prml\lnhun Gilvg compiete o pmaihen:
tia rnanee data and

. thi ne‘n}un Redibtines
uxu 5. " coseent g 8/6 Post Lre
" Glans envelope fin. divi s avernl length lin. Timo
0 toemohen .Pn:nmncc 105 1axei08 1o 018 Diegohms.  Max. volls 160, Max.
. Pos
TYEE 4 Hernetlcals ceated glass window foced. (A din. . dio, Whick  Time response
1 megobm.  usiatance 100 Lix—15,000 to 50,000 ohime, 100 Max. awrent, Ble.

clrenita. = esch. P. & P, 18,
et of el cathode tulber to make one countlng ata e of 150 c/l counter, 10/8
extra.

RESETTABLE MAGNETIC COUNTERS

Mude by famaue Bitih Manufacturer.  Mechwilsm copirveted on

Cold cathude fubes for kigh speed counters can alio be supplicd, Nend
et e St b e o, T i o
,‘,,‘,,:‘,m"d‘,x,""’h‘::?““‘mﬁ e ‘,,J‘T&..‘"" Toaie N EW' 60 - PAGE SCIENCE CATALOGUE for the hobbyist,
Sead 30/- ..., = schools, colleges. Send 1/- P.0.
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IL}FFE Books Ltd.

Contents

The laws governing clec-
tric and magnetic pheno-
mena.

Mazxwell’s electromagnetic
wave cquations.

Applications of Maxwell’s
equations.

Acrials: Theoretical  de-
sign principles.

Acrials: Practical forms.

Appendix.

50s net by post SIs Id
184 pp. illustrated

obtainable from leading booksellers

AUTOMATIC VOLTAGE REGULATORS, carbon pile, by
Newton Bros, (Derby) Lid.. 115 v. A.C. type 4, for alternatocs.
Price £12.

CHOKES, smoothing, 50 m.a. §/-, 60 m.a. 8/-, 8 henries 100
xzn -&. 10/- ’l’ henrics 35 ohms 300 m.a, 10/-, 12 hcnngs 90 ohms
00 1y

CAPACLTORS T.C.C. Metalpack tubular .05mfd and .1mfd,
350v D.C. \\orkmf_:, 6/6 per dozen. Dubilier 1 mfd., 350 v. D.C.,

each, T.C.C. 2 mids., 10,000 v. D.C,, £10 each. T.C.C.
02 mfd., 11,000 v. D.C., 25/- each. T.C.C. .1mfd., 11,000 v.
D.C, £7 euch, Amcncan .5 mid,, 7,500 v. D.C, 23/- cach.
B.I1 thlLs, .01 mid., 5,000 v. DC 2/ each. Jﬁckson Bros.,
132 p.f., single varia xble, :/- cach L.zrgg laboratory type variable,
suitable for fransmitters, etc.,

INDUCTANCES, transmitter
approx. 3in. dmmctcr, and sliding clips.
laboratory use. Price£3.

METERS, moving iron projecting type, A.C./D.C., approx. din.
diameter, 0-150 v.  Price £1.

RECTIFIERS, Westinghouse metal, 12 v., 3 amps. Price 12/6.
ROTARY INVI RTORS. Type 8a. Inpm 21v. D.C. Output
115 v. 3 phase, 400 cycics, 1.8 amps. Price £5.

SIGNAL GENERATORS. Marconi type TF517F!1, covering
18-33, 33-58, and 150-300 megacycles. These are offered by us
brand new and as reccived from Government sources, ai £10
each, with msuucuon book. Carriage and packing 35/- extra.
TELEPHON! RANSFORMERS, types 3-tand 35. Pr
SIGNAL GE ERATOR, Serviee type Nc. 8, SHI,

c h) Redifon, with 9 turns
Very suitable for

ith

cquipment. Price £50.
TRANSFORMERS, heavy duty type in scaled conmmr,
nominal input \olnges 117/234 v. Outputs 3 0 v

200 m.a. 5 v at 2 amps. 6.4 v. at 4 amps. Price
TRANS. MER, input 230 v. Outputs 4.5 v. C.1" at 6 amps,
.w amps 4.5v. C.T.at 20 amps. Price £3.

4.3v.
Other cs availuble.

WEST NGHOUSE TRANSFORMERS, input 15
400 cycles, and various L.T. outpu Pm;cs on request.
puise trunsformers.

Postage or carriuge extra. Prompr despatch.

SOTONIAN TRADING CO.

53 The Avenue, Southampton, Hants. Tel. 56537

Yoy
Also

WIRELESS WORLD

an authoritative,

“The principles involved in the design of acrials are by no means c
student to assimilate,
too casy to complicate the treatment.
simplified the treatment can casily become mercly descriptive.

DORSET HOUSE

Marci, 1966

concise intreduction

to the basic principles of aerial design

PRINCIPLES OF AERIAL DESIGN

H. Page, MSc., MILEE.

v for the
In an ¢ndeavour to be precise and exhaustive 1t is all
On the other hand, if the subjcct is over-

This book attempts to steer 2 middle course between these two extremes, and
is particularly suitable for the veader who wishes to understand the principles
of the subject without having to wade through a lengthy, erudite treatment.

The author has had long expericnce in both the theory and practice of acrial
design, both through his long ussociation with the Research Department of the
BBC, and as a lecturer on aerials and propugation at the Imperial College,
Louden.

LONDON SE|

STAMFORD STREET

1966
Trader
YEAR BOOK

saves hoth time and money
every working day of the year

Have ail the facts. . . figures . . . information you nced
at your fingertips in one compact, quick reference vol-
ume—the standard trade directory for radio and clec-
trical dealers, service enginecers. This completely up-
to-date year book includes: Directory of principal
trade organisations: Official addresses: Legal guide:
Rates of pay: Valve data: sp«.cnﬂcauons Wholesalers:
Proprictary names directory: Buyers® guides: Trade
mldrcssgs, elc.

35s net by post 365 9d 480 pp,

obtainable from leading backsellers
Published for ELECTRICAL & ELECTRONIC TRADER by

ILIFFE Books Ltd.
DORSET HOUSE STAMFORD STREET LONDON SEl
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g A
SPECIAL RADIO
CHASSIS OFFERS

HI=FI CONTINENTAL

Magnificent ** Continental " Stercophonie
Radiogram Chasis with piano ey switches,
built-in ferrite rod acrial. Comcs complete
with two 10in. elhptltal toudspeaicers. plus 3
monofsterco tic  record
changer. Complete 62911516 (Unies svaitable
separatcly if required).

Special terms available u' £7/|o/- deposic
followed by I8 montl

€131 (total H.P. of 4.3,|3 & ot 151 PP
Send £8-5-0 now

IMPERIAL HI-
TE;EOPHONI? RADIQGRAM CHASSIS

The Imperical stereophonic 4-waveband chassis
has the most advanced specifications yet
offeced in this country. There is a built-in
ferrite rod aerial, scven piana key buttons,
controlling monofstercoselection. Gram Long-
Medium-Short-FM-ONIOFF. The unit comes
complete with two 10in elliptical loudspeakers
plus a monolstereo 4 seced automatic record
changer. Complete €41/9/6 (Units available
separately if requircd).
Special urms:vallable aulo/m deposit
ymenes of
£IIII/B ot H PA ua/n /6 bius 1776 P.P.
Send £11-5-8 n

This fabulous “Empress * Hi-Fi radiogram
chassis is offered ccmple(e with  10in.
oudspezker  plus eed  auto-changer.
At onty £3473/0 his is the bargain of the year.
(Unis available separately if required).
Special terms available 6/3/0 deposic

followed by 18 nes of
£1/3/4 (tcnl H LTI/!ID) plus IS/~ P.P.
Send £6-18-0

Al Lowis Radio equipment including
valves are fully guaranteed for one year.
Send your cheque or P.O. teday while
stacks last to Dept. W34,

LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE
LONDON, N.14. Telephone: PAL 3733/9666

WW—IS0 FOR FURTHER DETAILS.

SUPERIOR TYPE DESK PIONES
Qomplacs with Haml et
bol. £217,6,

ARRARD RC75A. LG o
complete with stvlus, Apros.
opron. B ABe BB 10
EX EQUIPMENT L‘DLLARD 2pesd autoch
with ar and s, HI-Fidel RCG4 also Model mm
. mains. Approx. size FrOn i Heignt . £3. P.
o
ELECTRIGITY SLOT METERS (I)- Iy alon) for AG mulns.
fixed taril to voor peuirementy table for holels, cte.
“on/"f;u V.10 4. 8 -1 15 A O ,\ 1041--omcr amperagos
e, Ttriiiousd e’ guarn;
QUARTERLY ELECTRIC SLOT METERS. ' liccondlitonsd se
new. 2007250 v. 10 & ;16 A. 52, A.57%0. Other
aapetiegos ayallali seard” gmrantee.
LORDON EXCHANGE TELEPHONE DIALS (Chrome). New
and boxed.

TWIN

30N TELEPHONE, cxtension bells. 21/
'THIN TWIN TELEPHONE CABLE. 500 yard drums, £4/5/0.
TELEPHONE TYPE HAND GENERATORS. 60 v. ball ringiue §/8.
2-WAY PRESSBUTTON IRTER-COM TELEPHONES in
Baelite case junction box. Thoroughly overhaule.
Guarnted. ETIlBI- per Uit. (,ampk-n: le(A“‘\ ton 513
BRASS JACK STRIPS. 10 Tack Sockete in each atrip,
upprox. 11 % d}in, m,s. AT 20 ek Scexets o rach sirip.
Hize approx. 11 X 3iin. 19/6.
HOVING, O, SPERRERS. Gin. 9/6. Gin. 5 ok 10/6.
ptical 7 x . 3 Ohu, 10/8.
MOVING COIL HEADPHONES chamols leather carpleces §5/-.
8-BANK UNISELECTOR SWITCHES. 25 contacts, ltemate
wiping £2/16/-. & bank kali wipe £8/15f. G bank halt wipe.

25 coutacta 47,
K Black bakelite cases complete with hand set

Dixl 69 and futernal

Black  Bakelite |

Boepees autochan
L % i Helgnt

angers complel

18-

PHORES,

wad intermal bell

HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. Ix-Ciovt.

99, 2550 v. D.C, Size 43 1x [h, Hingle coll, 23,0000, Binxle
coil 5000 10.6,

WIRELESS SET No. 38 ARV, Ireq. range 7.3 to 00 Mo,
Warkinz rang: i lo]ln. ¥ dbn. x Bin. Welght 6110
Jrhudes spare valves and \'mmlor

er aupply 8

Rk Aeri) with Laee. £8 fur pair or £3 ingle. Calloms ens
All prices include carriage in United Kingdom excep(
where otherwise stated.

23 LISLE ST, (cer. 2969) LONDON, W.L.2

Glosed Thursday 1 p.m. Open all day Saturday

BROADWAY ELECTRONIGS

92 Mitcham Road, Toollng Broadway, S.wW.17

ALham 3
(four minutes from Toating Bmudway Underground Station)

GARRARD 4SPEED DECKS WITH CARTRIDGE

Autochangers: AT60 £10/10/-; 3,000 £8/8-; 2.000

; 1,000 £6/6-; Autoslim LS/S/— De Luxe Auto-

n head. £5/1 and p.

P25 £10]10/-; SRP 13 £5; Garrard Plinth

. p. and p. 46 for plinch.

CARTRIDG Es’) Ronette Stereo 25/-; Acos GPS7 15/~
G.C.2 Garrard 15)-: AT6 Shells p. and p. 6d.

HGPB3/2 Stereo 20/-

SPEAKER ENCLOSURES: “TONY" Corner

Cabines 20 x 10 x 7in- takes 10 x 6 speaker covered in

grey Rexine and Vynair 45/-, P. & P. 5~

7 BLAKE " 2in. heavy duty cablnu size 2iin. x

1Bin_ x 9in. The baffle is 2in. thick. Covered Rexine

and Vynair £5. P. & P. 10,

“BLAKE DE LUXE™ vencered with yrooderain

Formica and standing on smart éin. logs £6/5/-. P. & P.
10/-

“"HAYDON " 16} x 15 x 74in._Fabric covered suitable
for 12in. speaker 45/

Crystal Mike 200C replaces am 30 P& P2
Suand for same 916, P, & P 115,

Guitar Pick-up wi creencd Lead 12/6, P. & P. &d.
Ncon Panel Lrgh( Arcolectric 240 v. A.C. 2/6. P. & P.

BARGAINS IN TRANSISTORS

Aciar, Aftls. 115, 116 17,418, 119, OCles.

171,172,516 oc72, 75,3 8I1M2 a

RE Bheks | OCH 3 O Blos AF Packe | OCAI

5 OCHT 5/ AF Peck 2 GET 118, 2 GET119 5/6. S,
28,29 7/6." ORPI2 Light Cell 7/4. Diodes OAgI 213,

Bidi 1{9. P. & P. on alt these 6d

EARPIECES with cord and 3.5 mm. plug, 8 ohm

magnetic 3/ 250 ohn 45170 b’ magnétic with

clip 6'6; Crystal 4fa.

SPEAKERS: ELAC Heavy Duly Ceramic Magnet

Smg\c playces:
W.B.I £3/12/6. p.

I 1,000 lines. 10in. round, 10 x 6in. 15 or 3 ohm 42/
P. & P. 3/6. 8in. round ISorSohm}EI P. & P. 3/6.
EM.IL 134 x I5°r30hm 42/6. P. & P. 3f6.

x Bi
Stockists for Eagle_Products, Goodmans, W.B.,
Wharfedale, Bakers, Triplctane, Linear, all makes of
Amplificrs and speakers supplicd. Let us_quote for
your reguirements.  S.AE. please, NO C.0.D.

!
|

IR

I
EQUIPMENT CABINETS
OF DISTINCTION

@ lllustrated in this advertisement are
two fine cabinets from the Lewis
Radio Range.

@ These Cabinets are just two of &
really extensive range.

@ Each one carefully made by British
Craftsmen and soundly constructed
from the best materials available.

@ Fillin coupon below to obtain FRER
catalogue showing this wonderful
range of cabinets.

IMPERIAL

THE NEW LEWIS
| FIEE

RADIO CATALOGUE

csianed to assist your chioice of cabinet.
|Th-. new Lewis Radio Cabinet Catalogue—|
the mos: comprehensive cver propared. Sent
Jabsolutely PRI

| Pieasesend your FREE cabinet catalogue |

INAME _ .- e s - e - B 1
|abpRress

§CAPITALS PLEA!

LEWIS FTGI)

i 100 Chase Side, Southgate, London |

N.14. Tel: Palmers Green 3733/9666 1

WW—151 FOR FURTHER DETAILS.



126

WIRELESS \$'ORLD

Marcn, 1966

Tel.: PARk 5641/2/3

Z & I. AERO SERVICES LTD.
Head Office: 44a Westbourne Grove, London, W.2.
Cables : ZAERO, LONDON

A.R.B. Approved for inspection and release of electronic valves, tubes, kiystrons, etc.
RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel:

LANgham 8403

OPEN ALL DAY SATURDAY

FULLY OVERHAULED AND
GUARANTEED TEST EQUIPMENT

slgm\ egmerators, omll \Iars, Power Meters, Bridges, Osclllo-
copes, maters,
Fichan stite for Hiusteated eatalogte.

3-CENTIMETRE ECHO BOX TYPE 100

‘The taho flox {1 »wn.nar)

cougists of &

resanant casity o bl

over i frequeney ranga

070 o 045 Mg/ direetly
und v

{hrated in Me/s.
callurated piston attenis
for manuI umn w U
eavil sstal intgtor
coupled Eh -m-
oteets the
thgeteial oy m evta
tha

w
e diree
coupler, B fossy

Sional
i e is provided,

having R

el a wareguido-tu-

conslal tranatormuee 2t (o
er.

RICE. uauso and fully mmtwl £2 0 0
157

l'ac}.mg aud carslage

PORTABLE FIRST GRADE MOVING IRON
A.C./D.C. VOLTMETERS

8in. miirror seile catlhated from @ to 160V,
i h, ecanneellous, wve
i

TRANSISTOR CIRCUIT COMPONENTS

Set of theee 130 kew, L. Coll 106
Vatiallo Ty a1 \IInI'll“n.
woctlon, 4-1
complets 8/0
Iniver Tiansfonuer, i pv(l:mct' 38
Output Transiommer for poshepull outpit et
BN Vil b oo uml\\n)\h\\lh 9
oz ol enrtinge 15 e
BLOCK PAPER CAPACITORS
ﬂu,u' ), oou nu\ K5 L VISCONOL, /8
78
D 56
Ny (mMIIU o g-
4/m GO0V DEWY, iz -

RELAYS
SAR00D
a1

\un.as nnm Ty inntiold), wew, noaled,
2700 cail, 2 change over contacs .

POWER UNITS

TYRE 234, 10in. rack Juguited (ully snsothed and st
o Snps tjustable from 180 V.
ceint P tapa o high-loy

T wilary “winding, LT ontput 5.3 V. A.C.
e b i Mo mcter 1o rend TAC, tuput wh
DL ontput valts. Secomlhaml, tested, i guod conditian.
£319 6

BITTO. monlel wlliort motor 316
Packing il earrlaze

PLESSEV ELECTROLYTIC CAPACITORS

PORTABLE TRANSISTOR TESTER TYPE

ol meliues power
it e

bty

Ty 2

HEADPHONE EQUIPMENT

DIRS BALANCED ARMATURE with soud pwerel futer 1r:
D.¢ resistance 109 per iuscrt 10/-ea
CHE MOVING [RON, DG, roi 1.0009 15/~

£OUL. it maiving "eoll mierophano N(AL with

< aistance 40Q per et Lara

Fabberiied. felt Thwd carpade. Very vomfortaids ta weat.

Y MOVING €Ol

simillar to the sbave bt B15 witk
croqhane .‘.. 12 9 s
i

with rulher carpuds,
Secondhisil, tested

Please send all enquiries, correspondence and Mail orders te Head Office

FERRITE ROD AERIALS
OSNOR I'W/VEL for pocket siperbet, fong anl tcilini

WEYRAD WASW for transistes radios mxnu m,u m  stustlar
rnslstor: long aml melliz wave, O 12/8
FERRITE RODS, Ole, lons . .
10+ pee oz .. 1/d pet ander.

1/9 a.

LA2 POT CORE ASSEMBLY
<5 g o o 100 efa. ke of 4
. E-5i8

with down lead. PRICE, trand new, 15/-,

CLEARANCE OFFER OF METERS
00 DO NG 1. ruand gt mounting,

lete

Tl ilanh, Tinigait mount

00 g
o sl ilw. tor dlip ﬁmu

500 pA 1

In. squar: tloage mowmted ..
. roun] flauge monted.

round ftush, clip mounted .
Huen, clip monnted -

St ronn e moto
}in. vl project

Cround lush, eliy) mowntod
T round Gange mounted. .

S
PHILIPS FIRST CLASS MIRRORS SCALE ImA
. M.C. ME

Saare flange Sin. X 46k sk

mounted.  Beale leogth Stu, Lady
B8n dls, 30 18, ofeep, ihnatel
0160 mA. Triee. ... 85/~

TPYE 108-1T NULTI NETER

.
Voits: 10:50- |0|
5-G0-50MmA.  Reslatan
rower autput valthy

MISCELLANEOUS SILICON HALF WAVE
POWER RECTIFIERS
49,70 .67, 500 A,

DDA Ly

BY 200 (Mullard) 700 v
A1 Mullare sm)
DD (Lacur) 200

MICROWAVE DIODES

VABEIS (21,860 Mo - 85/

TEXAS SILICON FULL-WAVE
BRIDGE RECTIFIERS

amps., dlmensiony 1.4 x 1
. dtimensions 14 X 1
nensions 2 %

TBIIC10-100 1.

‘
¥

50
1 230~
Tin. §5i

GERMANIUM JUNCTION
STUD MOUNTED POWER -RECTIFIERS

500 wA. /L amp. 36
36

atn 38

A1 vanp. X6

s e gt

S.T.C. SILICON JUNCTION 3.AMP. HALF.
WAVE POWER RECTIFIERS

Type

Type X3, 5 A mos .
Tape LI
Tipe Al

Tortable Taswe 1 nit illed wh 3
former. st anl fised, s it \c il punel
indicator L. £8106. I 1. i,

MlItc “uraee. lat ‘medt
000 \ R

ralat-nee screen, MA

oy
TIC DEFLECTION, elwtrostatic  locussin
2000 V. EBT (BLIA) 60/~
L1 Jlow trace, long v rxlslence serecn, MA
NETIo DELECTION AND FOCUSSING, 7.00 3
0/~

Ao . it

populstonee, 240
aELAT, S,

race, tedinin persisten
i,ooo Tl
1§in. o

1.
seren,
o] ,nm.mn 55 000 V. "(15113) 200~
Uit green trace, short peosaten: eoreens i
faer thbe, 4000 V. E LT (m' I < 200~

WW--152 FOR FURTHEK DETAILS.
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TRANSISTORS

[
0c78N
[UETR .
G
o

. g~

ek

ZENER DIODES

2WomW 5°
A7V 0

KLYSTRONS

6.26W:
RS

GERMANIUM POINT CONTACT DiODES

MAGNETRONS
4153 .. 250(-
0 -

A
6002
CvanT

800
~gou

213
-

PHOTOCELLS GS16—CV248

BWCS
faiet 8X4
BUAGH
VG

ax4i

eAXSOT

N
LI

GAXGGT ¥ 0t

- BRAND
%4 || TOP QUALITY VALVES

51 | ACTO 170’
10/
-1

Ba5
BT

© s et
calld=

20
&ty

TR

-

e
SR SN T et

T -ty

G810 B5/-

GBIOH 40)- | YCLS 9
GTE178M

GZ:
nABCSO

KTZ41
KT753
Ls3

g 0 5
8 | sumion 8 38 Cocelum— Autimony  Coated Sideon whdow.
B ﬁ“‘ 13/— MATIEL 88 Working voltage 140—1G0V, S v 180 ws/Lumen.
Bet of two 2N410 and anc 25412 91-, SPECIAL OFTER AT 5i- ea.
6Tt 6CRE 5 7 RTWEL v o

T3con 18/
FRCeL mu m{. e uml-;,_
V4011 10~
1200 | LCrso 10/- | Cv401510-
60 - Ciin W6 | i g
i Clse 0/6 | Griots a-
3 | vaist 7. | cvioie10n-
| cw'ms 024" 6/~
1 10/- CV4025 -
CV4n43121-
CViDid 718
V047
cvaoss
- b | 18-
- CV105Y 748
- rm.s 12,- A(H]ll/ X Segoon
o i Adpy 9 - 18
o i 44 i} V4071 15/-
a/ 4 gmﬂ‘ o8 T - Cy410415/-
1T GO 12K8 4 1o»| ACOPEN I 185F 221- | Las /- G0 g | Cvenzsorn
BRIGY 9/~ | 6C31 12 ﬂ‘SGT 7/8 12Q7G - | 8 B/~ | B 6/~ ' LBIOF 52/ | ELI 8- /6| LU 8§/- | CVioo: 12/
WHEN ORDERING BY POST PLEASE ADD 2/6 IN £ FOR HANDLING AND POSTAGE. MINIMUM CHARGE 1/§

Tel:

PLEASE OFFER US YOUR SURPLUS STOCK OF VALVES, KLYSTRONS, MAGNETRONS, ETC,
WE PAY £1.0.0 FOR 723A/B AND 2K25 KLYSTRONS, SUBJECT TO TEST

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.I.
Please send all correspondence and Mail Orders to ADDRESS OF HEAD OFFICE AT

44A WESTBOURNE GROVE, LONDON, W.2. Tel: PARk 5641/2/3

Langham 8403 (Open all day Saturday)

WW—1583 FOR FURTHER DETAILS,
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FEAURE [PAEE

Brand Hew German & British

PYC RECORDING TAPES

also  Pre - Recorded Language

Courses in French, ltalian,
German & Spanish

Qur tapes are manufactured, by world famous
firm and offered ac less than half-price.

All tapes are 1009, tested, have ficted leaders,
are boxed and fully guaranteed. Thase tapes arc
comparable with any other on the market today.

S.P. 3. I:D((. 2/3
5Sin. 600

i 6/
001, 7/6
(L el '%; Postage and
oo s | Packing If-
1200, 1lj. [ Perspool. 4
D.P. 1,800k, 136 | ©OF morepost

agore,  5p | free

2400k, 22/6

Learn foreign languages the casy way from brand
new prerecorded tapes in German, French,
Spanish, ltafian

26 easy step-by-step lessons on cach tape, recorded
at 31 ips. and supplied compleze with hand-
book. Normal rezail price 59/6 cach. Our price
19/6 cach. Postage 1/ each.

STARMAN LTD.

28 LINKSCROFY AVENUE, ASHFORP, MIDDX
ASH 53020

o o FANTASTIC
% - OFFER

i Thinnest  portable Radio
and Record Player cver
achieved in the worl! at
the lowest ever pricy,
Oaly £12/18/6 incl. batis.
or £4 dep. 6 monthly pay-

menls of 37/-.
n as the Radio Phonograph, it measures
Tin, 1Zin.  Skiliully desizned and a

ent in size, power and reception.
1. records using high
ransistarised and pov
A Lnigue Vargain
and serviced by s, the oy suppl
Send cheque or /0 plu 61- to: AT.M.0. (Imnur(s).
59 Whitenicks, Letchworth, Herls.

TELEVISION TUBES
Fully Guaranteed

14in. HW 00 014 P atc, 417 G
CME 1402 et 417 ¢

CRM 171 et 517 6

RM 173 517 6

GME 1703 rte, 517 ¢

1801 78606

€18 AH 728

MW 53-80 ete. 712 6

CRI 12 ete. 712 6

CMIE 2201 ete. 717 ¢

b 80 C 24 KM 817 8
aui many other types ALL ble from stock.

CARRINGE 157
C.R.T.S., 35 Broomwood Road
ST. PAUL'S CRAY
Orpington 21285

The ?ﬂ/‘/&'}/:/m /

HOLE PUNCHES
Inscant Type
0. diameter .. L .. 810
Screw-up Type
15/32m. Giamerer Toggle switch .. 86 n.

BBA. 89A II 196 ca

Int. Octal . .. 13/4 ca
w86 L e ea
W Meer L 1332 e

Complete Sel (34 l 6.
No extra charge for pistage ‘and packing in the
UK

.
Tompkins & Longman
237 GIPSY ROAD,

WEST NORWOOD,

S.E27
Tel: Gipsy 5000

sales
engineers

Due to the continual expansion of the company’s activities in the Radio
communications field, vacancies exist for SALES ENGINEERS in both U.K. and
EXPORT Sales Departments. o )
Duties will comprise preparation of proposals and customer liaison and give
opportunities for travel at home and abroad. o

A fast-growing company. RACAL COMMUNICATIONS LIMITED is in the
forefront of the communications field, and is located at Bracknell, Berkshire,
approximately 30 miles from London.
Successful applicants will be expected to possess a thorough knowledge of
communications technigues. ) )
Drive, enthusiasm and team spirit are essential. Previous commercial expetience
is highly desirable. o )

Salary scale will be determined by qualifications and experience. }

In the first instance applicants should write giving brief details of education,
experience and qualifications to:-

Racal Communications Limited,

Sales Director,
HHEHE Western Road,

THE RACAL GROUFR

Bracknell, Berkshire.



MarcH, 1966

129

DISPLAYED: €5 per single col. inch.

LINE advertisements (run-on): 5/6 per line (approx 7 words), minimum two lines.
Where an advertisement includes 4 box number (count as 2 words) there is an additional charge of 1/-. WPRIL

SERIES DISCOUN
is placed in advance.

Advertiscrnents accepted
up to MARCH 7 for thc
issue. suhject to

: 15% is allowed on orders for twelve monthly inscriions provided a contract ipace beiny available.

BOX NUMBERS: Replies should be addressed to the Box number in the advertiscment. ¢/o
Wireless World, Dorset House, Stamford Strect. London, S.E.1

No responsibility accepted for crrors.

S{TUATIONS VACAI

COMMERCLAL RADIO STATION (U.K.)
ROADGASTING in medium wave band, roquires
three bigh power transmiilter engineers with ass

ciateg sudlg, and lne cquipment experience; salary
Vrite Pn.rwnnel Dircetor, Box

5 Wisless World.

YE CAMBRIDGE WORKS, Ltd.. Haig Rd., Cum-

ridge.
+ SINGLE sidcband equipment.
+ B Habotelepone equipment.
< HI-FI reproduction equ:pm .
WE Tenuire iraimed persannel. for Production testing
and fault tinding of modern_ equipmien
WE have Limited wacantis for more semior und ex-
perienced men um. drlve, who can lead small teams
engaged on this work.
e ave wifo limiied vacancies for perons of less
experience who oan be trained for such Work.
to: The Personnel Manager. 131
N!\'ERSU‘Y OF OXFORD. Inorganic Chemstry

Laborutors.
HEAD o, “Elecironics Section.  Qualified elestronics
Techniciah_feduired 10 charge of section of

Research School af the hmmamc Chemistry Labora-
Some experience with ised power suppiies,

electron
ete., would . alul’y 1 Senior or Pnanpdl
Technician s coordig to_qualificaions and
PEnBHCL Uulvt‘l’sll) DED
nd conditions of work . ——Apphcduoua w the Secretary,
Inorx e Lhemls[ry Latoratory, South Park:

usum

PERM:\NE]\I‘ and progressive job for e
Eugincer (bench “snd neld), N.W. are
salary. thansport and subsistence allowance you
are a top class man—Tel. Field End 0177. usq!
RAMPIAN REPRODUCERS, Lid. Hunvorth Trud-
(ate, - Peithan, M require u senior
ehgineel 1oy dévelopment of it freauency transis:

tortsed cqu.pmient 1n public sadress applications. {i405
FULL-TIME tecanical experienced Salesman re
Quired for vetail Sales; writc, glving dutatis o age.
previous uspericnce. salars reqlired to—The Manager
Benrv's Ravio, Lid, Su8, Ediaare R, London. o

'ES1  Strvice Eng

ginee: dventurous  young man

requind capabic oo l' g on own Iniaiwe i

?ac)un head lnlmﬂspﬁh i il coml:n'l)

uriny GOMPles CORLROL. systome. WO e Ap,
&.W. 399 Vlreui World. i

W1 '51 LONDON AERO CLUB invite A & B licensed

engincer v.uh capltal and/or mecessary equlpment

may be cor Sidered —Nerice Tl Herhis 10 Wt Wal
Atrfield, ncar Maw nhead, Berks. 11317
¥ CTRONICS, enthusiastic man reauired for packag-
1z _deyelopment laboratory, Dractical clectronics
and OA.C. Matas. i), esdeniial, 3
ant. sulary sccording to are ‘aud experience.
wick "6681/3/3 for appomtment, e
HIEP ‘ltansiormer Deslgner required for o
range of snull transtoriners; deg:
8 very attruciive salary nu be xmu
a ¢ compuny and o
Wit Minaging mrecmr Dtake Trans.
h Kcuuel Lane, Hillericay, Essex.  [1436
(CIVIL AVIATION, Teiccommunlontions.Tho Mans-
~ try of Avialion huas vacancies for Rad'o
niclans ot wirporis, Alr Truihe Conbrol ceniros, mdlo
stations and other,

£

EEENEESRSEEE

2 imotile

B
B
BRITAIN'S CAR RADIO SPECIALISTS B
]
L]

Urgently seek to interview:

RADIO SERVICE
ENGINEERS

Due to continued expansion it is now desirable
that we should increase our technical staff,

and opportunities for advancement are readily
available for men with the
right experience and ability.
We are able to offer highly
compstitive rates of pay.
with excellent conditions
of employment, which include
Superannuation and Life

ir Schemes.

oW O W

Please apply to the Personnel Manager,

Mr. G. J. Sharkey,

RADIOMOBILE LIMITED,

Goodwood Works, North Circular Road, N.W.2
Telephone GLAdstone 0171 Ext. 129

A SUBSIDIARY OF [ SMITHS INDUSTRIES LIMITED

ments_throughout v.he Yaited Kingdom, “lhe Tambers
nd speed of atr traffic today demands a complex.
co-ordinated and relh bie telecommunications system
for alrports, en-roule mavigalion and air trathic con

of

rol in order to eusure the nh.hes

sa!et) The Ministry’s radio tecan play a viial
i the fnstaiatlon. maintenance and. iechnical
operation ol this &Y dulies embrace & wide

2 runary surveillance
AP radars, secoudaty satveills A
ndla il AvlL’xmonAl sml uxdm;: alds, radfo und line

commumcauons, electronic dala dxs lx -
cult TV. digital and 1 p ys oetican

ar n l
basic knos »lcdm of rlﬂlc,electm 1ES
\utb mcuul cperience In ot leash one of Ahe mnin

o
Tormal Gualifications NoMA. be an adith €. T
on equipments and new techiiones. ls provided e |
Ministry's Givil Aviatlon Signals Tmmlng Establish-
ment. Bletchley, "Bucks.  Ralio technietans are en- |
collraued to itudy (\!t '.echmml de nrofessional quali-
ﬂmtl ns. and g ance. including part-time
i wupin iomstances Fulime Selosoe. i
proviacd, “Tnere are £004 prospects of Dermanent pen-

signable posts rmd Dr motion to s l her class with a
salary ranging { 51‘032 ner K i
Snuin StaTHNg saiaty vRri w

oordin 110
£747~ 11“' annum &t 18 10 2962 per Annum ro"}ﬁenl
ate & 8 S reokn ang s Gure oS “mi """ﬁml
8, \13 £ Hub!
polidase~ror” furinoe dstalls apbly e ME oo |
, » AMBIM.. Ministr { A -
tion, Room 758, The Adelphi, London, W. ny 0 |\m§

SEEKING ALTERNATIVE EMPLOYMENT?

Our dynamic organisation is geared to obtain for you the best job available
in the area you require, If you are secking employment in S.E. England and
have at least two years’ experience in British industry, contact Elgctromcs
Appointments Lid., who are the foremost source of employment in Great
Britain. Write or phone for details of our free and confidential scrvice.

Elcctronics Appointments Ltd.,
Norman House, 105-109 Strand,
Ww.C.2. TEMple Bar 5557-8.
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N
[? SYSTEMS TEST ENGINEERS

Pyc Telecommunications Limited require Systems Test Engineers for
work on custom-built control systems for v.h.f./u.h.f. radio schemes.
Knowledge of line andjor radio techniques essential.
carrier equipment or v.f. telegraphy or telephone cxchange equipment

Experience on
is destrable.

Apply to: Personnel Manager,
Pye Telecommunications Ltd.,
Newmarket Road,
Cambridge. Tel. No.: Teversham 3131.

ASSISTANT
TELECOMMUNICATIONS ENGINEERS

Requlrcd by the EAST AFRICAN POSTS AND TELECOMMUNICATIONS ADMINIJS-
TION on contract for one wour of 24 months in the first instance. Commencing salary £1,994

m su]L rising to £2,262 & year including allowances. Terminal Gratity ’75% safary drawn.
Generous disturbance allowance. Free passages. Liberal leave on full salary.  Accommodatian
provided at low rental.

 Candidates should be aged between 28 and 45 years and possess the relevant City and Guilds
lificates, or cquivalent, and have sound.experience in one or more of the following felds.
1) Automatic Telephony, (2) Carrier and Telegraph Equipment, (3) H.F. and V.ALF. Radio,
Eﬁl) External General, (5) Underground Cable Planning.

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London, S.W.1, for application form and
further partjculurs, stating name, age, brief details of quahﬁcanons and experience, and quoting
reference M2T/62721/WF.

o

GERVICE Engineer--Duz to contbwed expansion of
our Audio Division. we now require two fi

high quality audio and recorder equipment.—
\m:lu.nuons m \mum; piving full details or experi-

e and salarty required, to J. R. Morris (Birce
T Nondden Lane, London.

EST enginecrs. ~’\nmxrmmns are ‘nv!(ul irom hwl
rmzmeers with ndustri

tessing

niLters;

Tecaivers b e

successiul appiicants iud be oifered positions
w5

ﬂn the compa perm:ment stail: starting
commensurare auahiications and L"Dt’
Apply in anu. l{l\mg full dclalls to Perso: 'mel
Ofticer, Redifon. Ltd., Bromhill - B.W.18. 123

'Y OF GLOUCESTER EDUCATION COMMITTEE.
lbgratory. Techniclun reqired in the Depart:
ment of “Elecirical Engincering. Some knowle
glectrical engincering. electronics o e et
Sala; £705 to £805, then on satisiactory repos
—Further partieulars from
Technital Collere: . Boanssien Rep whom letters
of application should be sent within ot of this
advertisement, 1a:

ORIHERN POLYIECHNIC. —Holloway, London,
The Governing Body invites nmicdfate

hllunom for anpolniment &b oo Ser Te

4 (b) Lecturer i Lhe Deparcmens of Teotromes and

Telecomntunieations The lecturers will be gxpected to

the Eradu’\!e svllabus of the LE.RE. and Part

the " and should fiold 1 degree of 3 British

for

rs 0f an appropTiate professional cnginecr-

ing Institution. l"e\mu; Leachmz and indusirial ex.

perience an advanta Salary senles  Semior Lecturer

35 plius 270 London Atiowance.

% 0 £1.975% £55X 2,180 ‘Dlas 4790

Doly for further partfeuiars (state

ed) and
Clerk.

torm of application.

co.
nter
F.CA.,
NIVFRS]TY of the West Indies,
Electronics Engineer. The

ich
B% Curren

Department of
$1CS. l]mvenl!, of
gt Thdies moites appileabions for the
Electronics Engineer m establish an eeclmn&e
workshop. The works! 1 be intended io assisi nll
d-umnents throughoat ihe U niversit; the Te
pital in cum'r'c'.mn with clnc{m‘“{: uuumment

'l"h{- equlpmcn hns the widest varlely from mass
spectrometer to hmh potered RF. transmitters. ADDIL
cants should have had a wide experience. 13 toL'.ll

emoluments for the post will e betwoen £l
um\:uds to_about L2100 » Avpiications. shosld. bt
addre: to, t, DED !men!
of Ph\‘slcs University of

Jimaica. and should mclude detalis of qml ncano-n
and experience with the hames of 3 refereds. a2z

R AR Technician rejuired by the Gavmeenl of
Zambla,  Meteos lmzlcal Services, on ntract for
one tour of '36 months in the first Witante.
ng hrv aLmrdluz 16 experi

5’
25

(ncluding overseas addition Gra
of ‘etal s‘xlﬂy drawn, Free asagos
cation allowunces. Quarters at modera:
didates. prefersbly aked between 25 and 45, musc , poss
Inteemediate Guy and Guilds Ceruificate or ttg
and have five sears' eSperience o0, the
m lmlcxmnce ‘o

Plessey  (Deccu)
t)ru)mul‘xlt would bLe an advaniage. The duties of

uity 256
cluldrens edd-

of
—Aunly to Crown Agents, M. Dept.. 4.

Loudon
ticulars.

perience. and cuoting  reference

MARCONI INSTRUMENTS LIMITED
ST. ALBANS * HERTFORDSHIRE

ARE YOU A SKILLED AND EXPERIENCED ELECTRONICS TECHNICIAN?
HAVE YOU EEEN A WIRELESS OR RADRAR FITTER IN THE ARMED FORCES?
CAN YOU DO A FROFESSIONAL REPAIR JOB ON A T.V.?

DO YOU HAVE GOOD TECHNICAL QUALIFICATIONS BUT LACK INDUSTRIAL
EXPERIENCE

11 you can answer “YES ™ to at least one of these questions then we should like
to hear from you.

We need new test and calibration engincers to help us increase the output of
our very wide range of teleccommunication measuring instruments. X o

The work requires the understanding of the most modern and varied circuit
technigues and embraces all frequencies up to U.H.F. »

The posts are permancnt and pensionable; they offer first class staff conditions
in a key export Company of English Electric; they will prove attractive to men
who believe strongly that there is a real carcer for them in production.

Call and rtalk it over if you live close to us at St. Albans. If you would prefer
10 ’phone, then ring ST. ALBANS 59292 during the day, or COLNEY HEATH‘
475 in the evenings, and ask for Mr. Dyson. Alternatively, write to our Personnci
Qfticer, giving details of your training and experience and quoting reference
WW2890A.

The Personnel Officer, Marconi Instruments Limited, c/o Directorate
of Personncl, English Electric House, Strand, London, W.C.2.

VHF TEST

(0 i

CAMBRIDGE WORKS LIMITED
have vacancies in their ecxpanding
Test Organisation for men with ex-
pecience of VHF Transmitters and
Receivers.
Men with Scrvice training in VHF
equipment would be suitable.
Progressive rates of pay and promotion
and good facilities for training are
offered.
Apply: Personnel Manager,
Cambridge Works Limited,
Haig Road, Cambridge.
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Be where the break-through is being made in

Be at RBM in Welwyn!

Opportunities in the following Product Groups:

TELECOMMUNICATIONS: NUCLEONICS: TELEVISION
MEDICAL EQUIPMENT: INDUSTRIAL CONTROL

Big things are happening at RBM Electronics. Big break-throughs. In every field RBM technologists are push-
ing forward the old frontiers, to pave the way for tomorrow. With RBM at Welwyn, research is the key-note.
There are immediate opportunities in new and expanding fields for PROJECT LEADERS, DESIGN and
SALES ENGINEERS as well as vacancies in other Departments for qualified technicians and graduates in such
fields as Test and Installation. In the factory we need a first-class Chief Production Engineer. Estimators and
Rate Fixers. This expansion could open the door for you to share in important development growth.

All positions offer genuine proruotion prospects as expansion continues. Attractive working conditions too ~
Welwyn, with its modern buildings and open spaces. is located in pleasant Hertfordshire countryside less than
30 minutes from London. Assistance with housing in certain cases. Participation in all Rank Organisation
benefits, including pension and non-contributory life assurance, Make the break-through now: tell us about
your career to date, specifying any qualifications you have attained and which division you are interested in,

The Personnel Manager, Rank Bush Murphy Electronics, Welwyn Garden City, Aerts. Tel. No. Welwyn Gaiden 23434

Qutside normal working hours, use owr telephone answering service. Ring Weiwin Garden 27906,
Give your rame, address and the 1ype of vacancy that intevests you. An application form—
and details of our operation and current vacancies —will be in the POST 10 You tonorrow morning.

RANE BUSH MURPHY
ELECTRONICS
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RADIO DIVISION

TEST
METHODS
ENGINEERS

We require engineers to specify test methods and design test equipment.
Education to H.N.C. standard and two years practical experience are desirable and
an interest in automatic test methods would be an advantage.

Starting salary up to £4,225 p.a., Pension Scheme and non-contributory benefits
apply to these positions. which offer good prospects for promotion.

For further details write or telephone the:—

Personnel Manager, Radio Division,

Standard Telephones and Cables Limited
Oakleigh Road, New Southgate, N.I1.
telephone ENTerprise 1234, ext. 489.

MPERJAL COLLEGE, South Kensington, S.W.7, Electronics development; we have

a new and interesting vacancy in our clectronics group conceraed with the application
of electronics techniques to our i ing and logical research; several
years' practical cxperience and a good knowledge of transistor circuitry are essentialj
H.N.C. would be an advantage; this is a unique opportunity to enter the department at a
time of rapid expansion and re-equipment; there are excellent opportunities for working
on instrument design and systems engincering; starting salary will be in the range of
£1,000 to £1,200; write in confidence to—Professor G. R. Hall, Department of Chemica
Engineering and Chemical Technology, Imperial College, London, S.W.7.

NEW TELECOMMUNICATIONS
| DEVELOPMENTS

involving some of the most advanced
equipment in the world, offer carecrs of
outstanding interest, secure and well-

paid, to scieace and enginccring
graguates. A Royal Signals Officer is
trained to command men. He leads a

full and satisfying life, much of it out
of doors. During his career, he has
ample opportunity to obtain pro-
fessional qualifications and to use them
in tackling interesting problems in
many different countries. The Royal
Corps of Signals is responsible for the
Army’s modern telecommunications
network, and also for a world wide static
communications system. It nceds
graduates as officers, and offers im-
| mediate commissions to suitable candi-
dates. Pay and allowances now compare
very favourably with anything a young
graduate could carn jn- civilian life.
Applicants shouid be under 25, -and
should hold (or be studying for) a
degree or a diploma recognised by the
National Council for Technological
Awards, preferably in: Mathematics,
Physics, Applied Science, Natural
Science, Elecirical Engineering, or 2
diploma acceptable to the Institution of
Electrical Engincers or the Institution
of Electronic and Radio Engincers, as
giving exemption from thesc Institu-
tions’ examinations. Service can be
cither for s short period (minimum
three years, with tax-free gratuity) or
as Limited Service Regular Officer
(initially for 16 years with a pension and
gratuity at the end) or for a full carcer
up to at least 55. For further details
writc stating age and = educational
qualifications held (or for which study-
ing) to: Lt-Col. D. L. Pounds,
Room 045, Ministry of Defeace, Dept.
48, Old War Office Building, White-
hall, $.W.1.

TELECOMMUNICATIONS
ENGINEERS

required by the GOVERNMENT OF MALAWT on contract for one tour of 24-36 months in
the fiest nstance. Commencing salary according to experience ip scale (including overscas
addition) rising to £1,905 a year. Gratuity 15% of total salary drawn. Outfit aliowance £30.
Trec passages. Liberal leave on full salary. Generous education aflowances. Quarters at low
rentul.

Candidates, preferably aged 25-45 years, must have at least 5 years esperience in one of more
of the following b hes of tel ications cngineering, after completion of two years
approved training Automatic cxchanges and Subscribers Apparatus; carrier and V.H.F. equip-
ment; HT radio; overhead lines or underground cables (construction). They must possess at
least one appropriate City and Guitds Certificate. Previous overseas experience and experience
in training and supervision of subordinate staff would be advantages. For certain posts the ability
to instruct and control large numbers of low graded staff is essential.

Apply to CROWN AGLNTS, M Dept., 4 Millbank, London, $.W.1, for application form
and further particulars, stating name, age, bricf details of qualifications and expencnce, and
quoting reference M2T/626:18[WF.

JERGINEERS and Techniclany required with Electronic

d

trome eauipment.  Curr
clude intestinal Dressure measurements.
and low noise amplitlers.
according to age and ex
e, —Application forms from the Secretary (EW), The
Hosputal _for Sick Children

London. 8.E.1
JVIYERSITY OF NOTTINGHAM. The Deparjment
| of Civil Engineering has a vacancy for a Senior
Technlehin with electronics 3 "

ut
of da

ang wilied equipment. Apphica ;
Gorking nnder the minimum of supervision and a yee
Sfiiid tiade apprenticesiip wih O.N.C or e

fone will he considered an advaniae. —Salary
the ranie £880 tp £1.190 according io aualifications

and_experience. writing to the Head
of Department. Civil Engineering Depa) . Univers
sity of Nottingham.
ELECTHON[CS Technician requred in physiological

Jaboratory. re-couinping wilh transistorised record-
i Work will consist of developing. buiid-
d servicing equlpment, There wre excellent op-

=

ke some

Applicants. age

PO an ON.C. or equivalent uualification. Salary in
DA, n

£805-£1.025
annuation.-——ApDlY

£45 p.a, with super N
ot experience to the Secretary, Guy's Hespital Medical
&chool, London, Bridge, S.E.1. 14268
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TESTERS

required for interesting work on L.F.
and H.F. Transmitters, Previous
fault-finding experience esscntial.
The  positions available would be of
special interest to persons employed in the
fault-finding and repair of television who
are keen to cstablish themselves in a

positon that offers :
% Satisfactory employment [
% Five-day week
* Good prospects of advancement
% Staff status
% Sick pay
* Generous salary
Apply: Personnel Manager

Multitone Electric Co. Lid.

12-20 Underwood St., tondon, N.1

LECTRONICS Engineer—We huve a vacuney for
an_experivuced electronics engineer for develop-
ment work on fire deteciars and smoke detectors, to-
gether with automutic control, Signalling and relaying
apparatus; applicants siiould 'have had some experi:
guice in eleetronics development and shouid hold H.N.C.
in clectronfes or _electrical cering; promotion

{rosnects and conditions of service are’ excellent—
rite in _confidence to the Personnel Manager. The
Pyrene Co - Great West Rd., Brentford, Middle-
sex. Tel. No. Isleworth 4131, qloting ref, PM4033.

1416
(COLLEGE OF AIR THAINING, Hamble—Simulator
engl

newr Tequired for maintenance of electronic
lutors involving  nnalogue computation

ni instruments, ete, good technicnl
and exberience of "electronic cquipment
essentixl familiarity with aircro

but not essential; e £1.
by annual increments of £30 to £1330 per annum;
- weeks holldas per vear: contribu tatl pen:

o v st

slon and life mssurance schemes.—Apply in writing to

the Bursar giving derails of quulitications and past

experience. 1406
RAFTSMAN required for fus

e work on the board's
experience of v.h.1.
oot o

allation and mainten-
communication system,

f. and wh.f. transmitters and re-
mual, knowledee of telephone systems an |

s es;
advantage; salary £835 ‘ber unnum  (£16/0/4 per
week) and 10/6 per week productivity bonus; service
mcrements of £: nnum are payable after 2 an

s of
3, Yeurs satistactory service: N.J.I.C. conditions. holi
day and  sick nal superannuation
ADDIY by letter to' Mr, E. C. Watson, Areq
Munager. Midlands Electricity Board, Spring Girdens:
D 3 . 8l 1409

RADIO sveciutisis required by the Government o
Zambia: for insiallation and maintenance. dutics
the grade of Tnspector ot Police) on contract for

oue tour of 36 months in the flrst (nstance: 1y in

seale rising to £1.600 & vear acoordiiig fo. expurience.

Rratitity at the rate of 25% of fotal cmojumants

liberal leave on full salary or terminal pasmient

liew; quarters, with heavy turniture, at Tow  rental:
education allowances, outfi allowance. frec passages.

Candidates. at_least 25 vears of age, must have hagd

not, less than five years' experience ih the sialiation

and mamtenance o1 modern low and modinm. pouer

ML cauipment. SS.B. and 188" equi

Pl equipment Dicluding iultiples  Lnks. nome

ledge of maintenance of telepriniers, diesel and pageol

& 7 2

—ABDIY to Crown Apgents, M.
Depr., 3. MiMlbank. “Loncon,” S.W.1. for application
form and further particulars, stating name, age. briet
details of gualificatinns and experience and quoting
Telference M2T/82715/WF. T4

EST RIDING COUNTY COUNCIL. Applications
are Invited for the post of Lansmage Laborator:

Techmician 1o be based at Woolley Hail, AF. Wakeiioll

Candidates should have qual r pracf

liflcaiions dnd/o; tical
gxperience in tecording and working with similar elee.
trome equipmeni With ailitv to carry out maintens
ance work, tape nd splieing.” The successful

candidate will be ex o carry out emergency re-
pairs at Lan;!um}e Laborataries ini the nefghbourhood

i
Mareh.

HEWLETT hp, PACKARD

LIMITED

AN OPPORTUNITY

to work on the world’s foremost range of

ELECTRONIC INSTRUMENTATION

To allow for the considerable expansion cnvisaged over the next few years, our
Marketing Division will shortly be moving 1o new premises in Slough.

A number of

SERVICE ENGINEERS

are required to supplement the cxisting staf who will be moving with us, end
we shall be pleased to hear from suitably qualified, cxperienced enginecrs
prepared to accept the challenge of working with a range of advanced inst:
ments and systems,

For one position a knowledge of medical electronics and a willingness to travel
quite extensively throughout the U.K. will be un advanrage.

The conditions of employment are first-class and include attractive salaries,
non-contributory pension scheme, bonus scheme and other fringe benefirs,

Applications giving details of qualifications and experience should be addressed
10:—

Personnel Officer,
Hewlett-Packard Limited,
Dallas Read,
BEDFORD

FIELD ENGINEERS

The Field Division of E.M.L Electronics Ltd., Feltham,
Middleses, has a number of vacancies for Field Engineers.

The successful candidates will be concerned with trials work
involving a range of sophisticated  Electronics equipment.
Normally, the Field Engincers are based ar Feltham and are
required to be away from base for periods varving between a few
days and several weeks,

Applicants should have a sound basic knowledge of electronics
and should preferably have had experience involving both valve
and semi-conductors in the communications field.  Some
familiarity with U.H.F. would be an advantage.

Ap/gh'mnt: should apply in Writing, quoting reference number

Fil to:—
P. W. E. Fox,
Personnel Officer,
EMI Elcetronics Ltd.,
Victoria Road, Feltham, Middx.
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ErECTRONICS Technician wanted to aid in design
und  constriclion of apparatus for Psyehological

- resenvch. —Appllcation forms trom Establishnient
Manchester and Great Lancashire Areas B G s Ehhon B 51 W L
& quoting Psy/5.

MPERIAL COLLEGE. Research Assistant requured
for a spa ¥ 00 .

e . i Vg Space research sroup cemred At Silw
Television Rental Service Managers. e RS LU U centad ot Saos, Fask:
S v rockel mcasurements of magnetic fields
9 S . . the lonosphiere, currently concerned with the national
The present Scivice organisation and procedures are simple and cfficient and the Skvlark and BSRO r vrogrammes  Candlduies
quality of engineers is cxtremely high.  These factors have enabled us 10 meet flepree i clectromcs 25
the requirements of BBC-2 without undue difficulties. The resultant increasce in n,ccordgms iégx‘Cx::_u‘x‘;lxils‘icagxox(x}sLwmhx;:;‘csexggn[enu;.mnul'_nar;
1 ¢ — e .. fuped
subscribers has created these vacancics. XA ! 3

g
3
5
a
d
5

a
2
2
13
'
B
3
&
8
2

1
physics required. Salary in tie range

Colicge. London, 8.W. 22,

Applications for these positions should be madc to this BOX NO. 5020, c/o ROAL  MUITARY  COLLEGE  OF  SCIENCE.
“Wircless World ”, and show evidence of an understanding of all facets of B o R e P DO e ool oRRoR
Service Management and of effectivencss in implementing speedy and efficient required for g research praject In the field of clectro-
service. Ability to undertake further responsibility in the future will be welcomed. e o e o o b ar
Conditions of employment arc gencrous. Removal expenses will be paid if. degrees.  Quallifcutions:  Approprinte NG, Pass

Degree 2
generally, and acrial and micrownave
partieular an Anplicanls must
at least 26 vears of age. Salury: Within the [ncre-
mental scale: £1.365X6 annual increments to £1.734
p.a.  Accommodation: Temporary single accommoda-
tlon in the Oilicers’ AMess or "the posstbility of a
murried quarter —Please write for further detsils in
confidence to Professor M. H. N. Potok. Electro~ics
1

DECeSSary. e mogsurements I

N. Po

ranch. or for form of applicatjon to C.E.P.O.. Roval
Military College of Science, Shrivenham. Swindon,
Wilts. ~ (Please quote referelice R.3225/27). (1439

AGENTS REQUIRED

|
PART TIME CONSULTANTS FoR

PUBLIC ADDRESS ANO
SOUND-REINFORCEMENT EQUIPMENT

An expanding new Company wish-

. . | Sound Equi
ing to enter clectronics ficld re- requircs uxperienced Agents for Sules and
! . ime basi gomvice of Dublic Address cquipment in the
uires services Ti- ! ollowing areas:
9 S S On 4 part-ume basis London «nd Home Countics
of men experienced in the field of Enst Anglia
L . 3 Lancashire/Cheshire (Manchester)
H.F. circuitry/transformer design. Yorkstur 1(,553‘: e
. - = | North- ) )
Reply in complete confidence to North-West (Blackpool)
Midlinds (Bl(rlmu\gh:nn)l — )
R South Coast (Porismouth/Southampton
Box No. 5019 Eising contacis wdvantsgeous, but the rua-
“ WIRE facturer will provide new leads. Generous lerms
cfo “ WIRELESS WORLD.” attable, Write: Box. No. 5031 ¢/o * Wireless
World.”

have vacancies in the

ST — | INSTRUMENT
{ (NrA SYSTEMS DESIGN DEVELOPMENT
" ENGINEERS DEPARTMENT

for
PYE TELECOMMUNICATIONS Precision
require

Instrument Engineers
Circuit Engineers
Servo Engineers
Technical Assistants

We have vacancies at almost all levels
for men or women with enthusiasm.
For the Senior posts a degree or
equivalent is required and several
ears design experience on products
COMPARABLE with ours.

|| Please write to Personnel Manager,
Servomex Controls Limited,
Crowborough, Sussex.

SYSTEMS ENGINEERS FOR THE DESIGN OF CONTROL SYSTEMS
FOR USE WITH RADIO COMMUNICATIONS NETWORKS

Applicants must be experienced in the design and maintcnance of telephone
switching equipment or multi-channcl telephone systems and be familiar with
the principles involved.

Experience of the application of such systems to radio bearer circuits is de-

sirable but not esscntial.

Corporate membership of the 1.E.E. is desirable but applicants without such
qualifications who can prove wide experience up to a recent date will be con-
sidered.

Apply to: Personnel Manager,
Pye Telecommunications Ltd., Newmarket Road, Cambridge.
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CENTRAL ELECTRICITY GENERATING BOARD

South Eastern Region
North Thames Division

BRADWELL NUCLEAR
GENERATING STATION

require

MAINTENANCE CRAFTSMEN

(INSTRUMENTS)

Applicants should have had expericnce in the
maintenance of physical instruments, clectronics
and/or telecommunications equipment.

Gross weckly wage £20.10.9 for a 40 hour 5 day week
on swggered day working plus service increments
after 2 and 3 years’ service.

Rented housing accomnmodation may be available
1o the successful applicants.

Applications quoting Vacancy No. 1057/66 (W.W.)
and stating age, present position and previous
perience should be sent to the Sration Superin-
tendent, Central  Electricity  Generating  Board,
Bradwell Generating Station, Southminster, Essex.

RADIO ENGINEERS
and COMMUNICATORS

Required by the GOVERNMENT OF ZAMBIA, Dep:
Civil Aviation, on contract for one tour of 36 months in the
Gratuity at the ratc of 25% of toral salury drawn. Childs
Free possages. Quartcrs available at moderate rental.

RADID ENGINEERS GRADE | —oereeasoorwr

Salary according to experi in seale £1,615 to £1,85
Candidatcs, aged 32 fo 50 years, must have had 12 ¢
fullov\mg a5 years !purcnuushxy or gaining a Ser e Certifi-
@ MOA. or LCAO Ceniificate of Lompcuncy ot cqum ent).
mus( have a sound f and in the
maintenance, overheul and installution of ground tumm a} radio com-
munication cquipment uand navigational aids used at Airporis und
Flight Information Centres.

RADID ENGINEERS GRADE [l —avztrozsoorwry

Salary according to experience in scale £915 to £1,580 a i year.
Candidates aged 21 1o 30 yeurs, reguire quatificnians os for Grade I
Engincers

COMMUNICATORS GRADE | —teTys2s12wy

Sulary uccording te experience in scale £945 to £1,580 a year,

Candidutes, aged 21 10 50 years, must have o 1st Class P,

Geruficute, or Air Force, Naval of Marine Communicators

Ceruficate of Competency, together with three years’ cxpesience

plain Linguage and code merse speods of 25 w.p.m. and 20 wp.m.
in ra

ment of

standards is required.

Apply to: CROWN AGENTS, M. Dept, 4 Millbank, London,

S.W.L for spplication form and farther particulars, Suting, name,
age, briel details of qualifications and cxpericnce, and quoting the
relevant refercnce.

Computer
servicing

Have you had experience in the
Forces in maintaining radio, radar or
missile electronics?

If so, there could be a career for you
as a computer engineer with English
Electric Leo Marconi, Britain's lead-
ing company in the field of digital
computers.

Salaries, fringe benefits and con-
ditions of employmentare all that you
might expect from such a successful
organisation.

Full time training would be given in
our own schools in London or Kids-
grove and vacancies exist in the
London Area, the Midlands and South
West Lancashire,

To obtain more information about the excit-
ing possibilities that exist for you, write to:—
The Personnel Officer,

Department WW.M.18,

English Electric-Leo-Marconi Computers Ltd.,
24 Minerva Road,

R EELm
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|
TEST ENGINEERS |

Duc to Company cxpansion, The Decea Navigator Company Limited
wishes to recruit the services of Test Enginecrs for the testing of Radio
Navigation and Survey Equipment.

We are world leaders in this ficld and have an extensive and interesting
programme planned for the future.

Applican[s_with a-first cluss background of T.V. and Radio Servicing or
Telecommunication Electronic and Control Circuiting are required.

The salary paid will be commensurate with ability and experience.

Please apply for interview giving bricf details of expericnce, qualifications
and present salary to:—

The Personncl Officer,
The Decca Navigator Company Limited,
88 Bushey Road, Raynes Park, London, §.W.20.
Telephone : W IMbledon 8011,

A UNIQUE opporiunity oceurs for an enthusiastic
but capable engineer with wide interests to tuke
churge of the control room for the Theatre and Record-
ing Studios at onc of Hritain’s leading entertuinment
ngencies; must have knowledge of Fecording, both
operating wnd maintenance, o working knowledge ol
publle address system and mlixing panels, some know-
lodge ot light m

RADIO TECHNIGIANS

A number of suitobly nuidified candidates w11 e re
quired for trening, lesding to pesmanent adl penslonable
% Cheltenhan but with

ppofutiment o olher VIC catidilisle

sting. be aple to
jestion cqipment and able to carry out first line main-

or over and be famithir wlih Uhe ts eninnee and/or installation: an interesting position for
retronts Wo rson —Apph -

ek Teaxo regulatiom apply.

good and include sickiess and eomnbutory penston
angd lfo mssurance schemes. restaurant faciliiles, ete.

i
a Normal Clwil Bery
o cultment Officer (1 T/, “In the first instance, npplicants should write in

taic/ 1 1 Workshop & herd-working 1 Py 0 writis, giving as
b 70" Level GO panses full detulls as possible to: ‘The ‘General Manager, W
mifor Phyvles or hold ne interts{nments, Ltd. 20, Manchesler Seutre,
the @ity and wications Techuleian Tondon, W.1. 11414
lutermedinte Chrtificate or equlb it fcchnieal qualificar
tiuna, O i
£ a7, o LECTRONIC Technictan, Do you enjfov plasing
,L-g‘nmn"w ':- B £ 19 1147“-4_ 2 4062 E around with clectronic fiadgets?” Here is a chance
atipay on eabry) rislag E5” fsur anmpl lnarments to to muice w career of your hobbs. We offer you inter-
S . csting and varied work In the fleld of clectronic in-
ﬂ"g‘éi’““"'Pm"““wm‘“‘"”‘“’-‘ range 51,082 girumentution, | This small but expanding depariment
801 Ao g , cerned with the destin application of elec-
e allowance ot 3 wecks & days, 1ikdng Lo iTonie circults required for the testing of diesel engines
weeks 2 duy | and their ‘fuel injection syslems.” Staff conditions are
|

ermmcnt Conamubieations Meaduuartars, | contidence. exving only brief personal details to: The
ey, Prives Road, Chelteuham, Glos Persounel nanager. Simms Motor Units, Ltd.. Otk
Lune. East Finchley, N.2. Fin. 2692 ri4z1

TEST GEAR
ENGINEER

We manufacture and develop Precision
Electro-Mechanical Components and  Llec-
tronic Control and Measuring Iastruments.
We have a vacancy for a Test Gear Engineer
who will be responsible for the analysis of test
requirements, the establishment of test methods
and the development of test units. The work
would include the precision measurement of

D.C. and A.C. at low frequency.

Applications are invited from persons with
suitable practical experience who need not
necessarily have any formal qualifications.
The position demands a sense of responsi-

bility, attention to detail and initiative. The

starting salary will be in the range £1,000—

£1,200 per annum,
Please write or telephone for an application
form, quoting reference ARN to the Personnel

Manager,

Rank Pullin Controls,
Great West Road,
Brentford, Middlcsex.

WANTED:

To meet continued cxpansion the Serviee & Calibration
Department of the Livingston Group has a number of
interesting vacancies to fill,

They offer applicants with the right qualifications an
opportunity 10 join a young team with eXcellent working o eribrer e
conditions, three weeks' annual holiday and pension scheme. for advancement.

NEERS for work in conncction with the Group’s Instrument :
Hiring Scheme, Preference will be given ro applicants with essential.

r. R, J. Mundy,

ENGINEERS WHO WILL TRAVEL

experience of electronic instrumenzation and systems who are
interested in the application side. They will be responsible for
the check-out and calibration of a wide numbcr of equipments.
Sound experience necessary and first rate technical qualifications
desirable. The posts offer the right men excellent opportunities

= . FIELD ENGINEERS with espericnce in industrial elec-
Vacaacies include: tronic sysiems, to install and servicea wide variety of equipment.

CUSTOMER LIAISON AND CALIBRATION ENGI- Expericnce with laboratory instrumentation, Computers or
industrial X-ray equipment desirable, current driving licence

Write giving bricf details of background, and salary required to:

Manager, Service & Calibration Dept.,
Livingston Laboratories Ltd.,
Greycaines Estate, Bushey Mill Lane,
North Watford, Herts.

Telephone: WATFORD 41291
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The Civil Service

Professional and Technical Appointments

The Civil Service offers an interesting and full career for professior
engincers in_government departments ranging from Cadetshi
provide rrofessional nining for young graduaces to Chiet 1
appointments with salarics of over £3,0 ookler giving further
details can e abiained from e Cieil Service Comrsion it he
address given below.

urrent vacancies include the following:i—

EXECUTIVE ENGINEERS
POST OFFICE

At Jeast 30 posts in London and Provinces for mechanical, electiical
d clectronic engineers to develop and design communications systems
and postal_ serviee cqulmenl
QUALIFICATIONS : ¢ or Dip. Tech. in Mechanical or Ll
wical Engincering, Physices or :\Pplxgd Physics or, exception |I]y, very
hxgh professional uttainment. inal year students may apply.
SALARY (Ioner London): £877-£1,806. Salary under review.
Promolmn prospects.

AGE: At least 21 and normally under 35 on 31.12.66. Some extensions
lsnlrsoscgvxcc in FLM. Forces or Overseas Civil Service. (Rcference:

2

ELECTRICAL ENGINEER
MINISTRY OF DEFENCE (ARMY DEPARTMENT)

Lnnmur required at ROYAL ORD\IANCE FACTORY,
10  for and
I of the 1
system, Pu\\cl’ Station, and specml phm ete.
QUA[ IFICATIONS: Applicants should have satisfied the b
examination requirements for Corporate Membership
Knowledge of the Factory Acts and Electrical Safery
ations including Explosive Electrical Regulations and
Whring Regulations is essential. Opponu ms for promotion. Candi-
dates under age 35 may apply immeds y for permanent appoint-
ment. Older. cnmhddus can be consxd-.ru! for @ pensionable appoint-
ment after nine, nths’ service
SALARY (m[ﬂnm) £1, 068-21,633
PLICATION FORMS from Ministry of Defence, C.E. °<g)’ ADY,
Nerthumberland Housc, Narthumberland Avenue, London, W.C.2)
Candidutes under 35 applying crmanent appointment \]\oul
obtain xunns from \hc Civil Service Commission, Savile Row, London,
W.1. quoting S/85.

o
KV distribution

ENGINEERING CADETSHIPS

providing training and in accordunce with the
of the major Professional Insmuuons ire open {0 voung engin
(under 26) holding Degrecs or Diplomay in Technology: with T
or Second Class Honours,  Graduate Members of the major Institutions
\\'xll nlso be consldcnd

and wide_ ex-
A o B e Eane e l,ngmcus ranging from

practical shop or site work to dusign and management duties in Govern-
ment Depattments mcludmg opportunitics_of scrvice overseas.

On campleting training Cadets are omud appointments which
should provide pr nd cading to
Corporate Membership of one of the Insllluuons Promotion to the
Main Grade (maximum salary (under review) £2,227) can be cxpected
after three 10 siX years.

ALARY (Inner London):

Fu'st Year £996
Second Year £1,053
Third Year £1,119
(Reference: §/563.)
There are ulso vacancies in the Scientific

I Service as follows:—

MINISTRY OF DEFENCE
(ARMY DEPARTMENT)
THE ORDNANCE BOARD
LONDON, W.14

EXPERIM:. T L OFFICER required for examining the electrical
safety of a widé range Of weapon Systems Lo assess their behaviour
under various f.xull conditions as well as when exposed to vleciro-
magnetic ficlds; co-ordination of the organisation for and reporting
of trials. Ability to chuir meetings cssemm]
QU-\LIFXCAT!O\S Dugree, Dip. Tech.,, H.N.C., or equivaient
in appropriate subject. A good kno\vlcdgg of radio engincering would
be an advantage.
'\L ARY: (minimum age 26) £1,440-£1.819. Prospects of per-
anent pensionable appointment.
R}’SLICATLONS by Ministry of Defence, CE2(f)AD), London,
V.C.2

EXPERIMENTAL OFFICER CLASS
SPRING—1966—RECRUITMENT
Careers in SCIENCE and IECH\OLOGY

offered m mcn

and women with guulifications in MATI lF\X-\ TiCs,
CHEMISTRY BIOLOGY, METE OROLOGY. GINLI RI'\G
and GEOLOGY as Assistant crimental Offieer and Experimental

Bifcors. s Govcrament. S Establishments.

QUALIVICATIONS: University Degrve, Dip. Teeh, HN.C, cic,,
d c:mdld ites under age 22 may offer lower fications (ninimum:

“A% level in 2 scmnuﬁc or mathematical subjects).

¥ ind AGE L14

E‘(pcnmenn] Officer (Axg 0) £1,365-£1,734.

Asviant Baperimental O (ages 18-27) ¥368 (ut 18)—E1,017 (ar

26 or over)—£1,243. ’

Salarics supplemented in London area.

tion. Promotion prospe
Closing date 18th March, 1966. (Reference: S/577-578/66.)
(Further recruitment in Autumn, 1966.)

Aid given for further educa-

Exeept where otherwise stated the above posts are pensionable, and APPLICATION FORMS arc obtainuble from the Seeretary, Civil Service

Commission,

Savile Row, London, W.1. Please quotc appropriace scference.

e 1 it
Tt fhe compansa s
ﬂ\Hll \I(' \TlO\bl and
HNICAL  ASSISTANT (TIL
ON¥). Ny muu’lmhtlu w
inelude the molsvanee aul servicing of

in English

- suitable

Fawer Snus {Electro-Medical),

Tpripment,
[ A

mimmux
h

ctian sl ineeols

wes
cuipent will b ,|1,L.)|'d|np 1
500)

Chirneo

Wnisf age, ] experiomo

entral Stast Department,
alcum Comgany Limited, BB
er Streot, E.C.2, quoting re-
WL

ructions:

X RAY m‘\!mfuc(lm'xs require field serv
uth London to service
.N.C. or similar gqualificatton
any cr will
tion ‘of training; attraciive pay, pe
ROOd Dension. 5-cay week; Vicancies] also exist fo
a5 tours spen 00 1~
uons will be matle availuhie mcr pmlongcd (rmnmz
appliean nts—blease” we

ice engin: |
and install

ELECTRONIC
ENGINEERS

Service Engincers
and Provincial Ofi

be provided on compic-

Tmanent  positio

ntries; thege

St i, M
11408

qmr‘d fo: London Arca
nown Cempaay
sk

sles;
qm\llﬁc:\uuu 2, Jewels or B AL one
i
" qualifying as Ch\r(cn’d
siFtinge salgry
ql' «m‘l‘xllon D
ord, Carpmasls & Rh

eircuits of all British g
equipment, nnd melrumems (rom mmm.nl

n: s.ae. for
. 167 Moflat Rd..

P TENT Asents poadire | Teehnieal Assitant ot Machincs. - Applicants shoutd Pﬂssm 2 sour:
preparation “Paten; s ton e of basic clectronics with expericace
thereot: malniy in x-lec!ro'ucs and Apt le in electronics, Adnr. Radio and Ty,

simitar  field,
pensionable.

ion s permanent

good English: train-

Please send full details of cxperience to:
Service Manager,

939- 451 102/108 Clerkenwell Road,

List, London, E.C.1.

e
Thaiston Hewh, Surs |

Cumprch\.nsxvc training on full
B, e lecr tosuccessial applicants.

SUMLOCK COMPTOMETER LTD.,

{143
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Vacancies for two
Temporary
CIVILIAN INSTRUCTORS

R. N. Air Electrical School,
H.M.S. DAEDALUS—LEE on SOLENT.

Post I: to instruct Naval Personuel in the
theary of Aircraft Electrical, Instrument and
lhgh( Control Systems, 'md 10 supervise
theie practical taberatory work connected
with maintenance and  repair of these
equipments. .
Post 11: to instruct Naval Personnel in the
theory of Airborne Radar Equipments and
to supervise their practical instruction on
the maintenance and repair of these equip-
meats,

ON.C, City & Guil('

Cemﬁmtc or
Selection

S(amng salary £1,082 (ut age 26) to
,243 (at age 30 or over) rising to £1,366.
Prospects of pensionable employment.
Write  for application form to the
Civilian Administrative Officer, H.M.S.
Dacdalus, Lee on Soleat.

MASUALS or mstruction boo etc.. o e

V1™ eam ritish Army. hayy of Aib Force radio or |

slectrical equipment.—H. " Hirdls. 93, Wardour St
Wi

ARTICLES FOR (=

ILe
|
C rcnum-d

b) interview and if necessary, trade rest. |

TAPE RECORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO

single and multichannel

8CORWELL LAKE, HILLIRGDON, MDX.

3561

HAYes

NDON Studio requires dise cutter for progueing
dumunsz“uon records.—lox 1392, Wireless World.

ess World February 1965 urgen(l)
Box W . Wireless Worl

ANTED. AKG. mxcrnplmne DIS or Dleeg very
urgent —S.R.E. (Bristol). L. Bristol 347414.6

ANTED, Murphy

bafile consol radlo, Model 146.
nct in good cond i

{tlon.—Box W.W. 34, * Wire-

ANTED urgent,
orcer.—Nicholls,
Sulfolk.

RI359 nh.f.

9 receiver in
5, Centre

vo!
Drive, Ne“‘mnrkm
[C5)

ANTED. ®ll types of communications
YV “nnd  test - equipment.—Details
ectronies. Lid. Ashville Old Hall,

E11.

receivers
ashwiile Rd.. Lon:
f140

RGENTLY \nvued, now valves, (mnsLsmrs, radi
caneras. bing Inr.) tape and lapes,
watchion A9% qUARL A wmeus 43 Spon Lane:
[ T i A A T145

STATIC ‘DXHKE telays 50/60c. \802555 Trans—

| rmers \'B 02560;  Chokes Y1.02561; Condensers
2m| 33mPd  YB.02562/3/a:  Alercury

w\ ll.clu.'d \B.0145 Variacs 50.B.—Box WW 150, Wire-

GAVE on cost of hi-ti. See Audio Supply notice (adverv.
No. 111)

lalesb (e- (ih’\ck dlsc

DDYSIONE EB35 (1965). faltless and scarcely | TATE to dise transier 2‘{5/‘“3 ke
used, £44.—Box W.W.47. ' Wireless World. 3 M —-Dcr&\‘i
(G993 sgcondhund Ferrographs often available —Rey | ' fo serd for 8 gony of Pevchology and
2745 (Lon L1316 e};chmz to 3, York Hudder:
ree (13
¥1 500V smbn-sui Power  supply 150 #
N melgred. as yew: bargain £175. voifendaie £lec Top brand. T, 24001, 25/
trondes. Lid.. 36, Kimberiey Rd.. Southbourne, Bournt & /9. at
outh. T4 l \ \bnco HE 95 T B xcust—gz C. Kines-
S L urL
JIRELESS WORLD ™ pulse counting F M. fumer | w1 Eustor 6500 st Co R Londons
e e ung S | TAPE/DISCITAPE wanster edicing: duplleating: it
L A quplity and dul i er (espec] ps
Az Eleolrontes, 1. Himbold . Fulham, rondon | - e e ol ally P
5 ‘- o—-Fund ruliiog recards puh!lvuhcd for
CALING it J33A (Anme withy power il [sc imisica socleties (b fren) Sound News. Pro-
S ntillation couniiig i, 10831 with power 10, Clifford St., London, W.l, Reg. 2745
i Bae e A, _£10; Isotope Develop- ITon
P R R TRl vaives
{2500, news, £3/10; "APRA and RDO
1.0003e /5 'SE9 frequency meter, W/ALYE, cartons by return ol kuen prices: send 1 -
PREvE X" band test set, for il sallvles and, fist - Bosinaers, 7S,
earriage yres. 9, Park Rd. K Gadwin st.. Bradford.
Ton, Surtes. “kin. 2913,

CENTRAL ELEGTRICITY
GENERATING BOARD

South Eastern Region
South Thames Division

DUNGENE:S POWER STATION

ASSISTANT INSTRUMENT ENGINEER

Applications are invited for the post of Assisiant
Instument Engincer &t Dungtﬁ\.)S Power Station.
The wil v
the lnslmmcnt hngmccr for the dircet supervision
cchnical staff and cruftsmen, which
e R e aieemance of o wide range of con-
ventiomal and nuclear instrumentation.
his covers such plant items as reactor safety
circuits, temperature/pressure/tlow/und level con-
trol systems, automatic data loggers, pulse counting
cquipment and closed circuit television.
‘Candidates should be qualified to at least HN.C.
Eleetrival standard and preferably be corporate
members of a senior institution. They should have
fiad 8 good expericnee of instrument work including
couting muintenance planning and control of start.
Previous experience of auclear power smmn
instrument mantenance would be an
Salary NJB Class ¥ Grade 8 Scale 1315,
1100 p.aplus £60 p.a. allowance.
A plictions, quortig Vacan.y No. 130 STI66, 0n the
standard form available from the Station Superintend-
ent, Dungeness Power Station, Roviey Marsh, Kest,
Should be completed and returned to hint 1o arrive by
24ch February, 1966.

§%s0-

B
ald lﬂ)es or the lutest!
alto!

buy valves for cash, large or small quantities.
sefid details. quorations

ns Wireless Stores. 15, Church St..
134

walvcrhnuwmn

.—Recoxders exchanged:
or _vice-

TS
Casgor, G2,
[120

bo\rgl
]S exchanged
versa e Vitior STarre. 45, Atyle St

The
GENERAL POST OFFICE

has vacancies for

RADIO OPERATORS I

COAST RADIO STATIONS

Applications are invited from men
berween 21 and 35 years of age who must
hold cither the Postmaster-General’s
First or Sccond Class Cemfc‘m of Com-
petes
certificate issued by a (,ommonwmlth
Administration or the Irish Republic.

‘The posts, which will be temporary in the
| first instance, carry a salary scale of
£674-976, dependent on age ut entry, but
successful applicants will be  eligible to
enter the open competitive selection for
permanent appointment to be held in the
Spring and Autumn of this year.

Applicants should write to: The In-

cctor of Wircless Telcgraphy, Union

ouse, St. Martin’s-le-Grand, London
E.C.1 or telephone London [EAd-
quarters 5545 for further information.

{ SERVICES OFFERED

EAVE 1t to us.
FOR ull electronic wirtng, large or small. metal fabri-
mvn etc.. competitive prives and excel-

bLY Gotiracts Manager, Shirehiall Eleclrcn!cs, Ltd
Suciin Yard, Botough Green, Sevenosks, Kenl

vh Green 2612

i e SR oﬂers md(o microphones nnd

( 2le phon eckly hiring basis.—

Radio. Cammumcunons 16" Ahes St., Crewserne,
Somerset. 3
Jom Audio Sum)ly Association, 7/G

5"

(65-page
lng) hi- ﬂ
Cathioguts, A/6. your best guide Tor safe bu}mg —10,
Clifford St., London, W.1. (i

SURPLUS | HANDBOOKS

18 bet Instruction Handbool
13 Irvascon Hanthook
H.R.0, Intiruction Bundbook

46 Set Walkle-Talkio Circnit and Notes
58 3ot Vratbie-Talide Instruction Handbook
38 Set lnllr\lcl(un Handbool

52 ot Tustruotion Hond
reaviency Meler BOZSL ouction lhudbuok
Wavemeter clm D Tnstruction Ha:
18 Set Girouit ils and Rotes 9
E1116/A mmn Diagram and Details
RI12: irenit Diegram and ?e:uh

ails

o]

Amplifier AL134 Qirouit Diagram and Details. .

Reslst tors. Indicates the
v

B/
B! oceiver Handbook . /6. 4.
rsaam ot 1153 Borewnt Dingram sad Datatis (1 mouem zl

ORDER O
INSTRUCTIONAL, BAIIDBODK SUPPLIES, TALBOT HouﬂE.
GARDENS, ROUKDHAY,  LEEDS,

WW—154 FOR FURTHER DETAILS.

ELECTRONIES
LABORATORY TECHNICIAN

A vacaney oxss for o iechaican with

Dutics of a non-routine x\’uurL, including
taking charge of cquipment in an eleciconict
enching laborstory, careving out repaits aod
assisting generally in this section of the P

Depariment. The post is at Senior ek
Jeved within a salary. range of £840 to £1,040
i Ewelent working . conditions, super-
wnnuation scheme, 5-day weck. Application
forms from the Stafl Otlicer, Colicge of
Ad Technology, Gosta Green,
Birmingham 4, quoting rcfucncg L/166/W

R&R RADIO & TV SERVICE

Dept
MARKET STR!
Telephone 465

SALVAGE VALVES

WPR 46 10Pl4 B 36  30P16
Ui G 76 POCAE
ve  ori - 1j6  POLSH
W- W 5 5ja  rYsL
B- nel /- 5~ 3ot
5~ L85 o- 8- 10P13 B8
6- LK7 6~ 5= 2D 18
4~ 2P o~ 18 30PI3 6~
G~ 30rLE G- 4= X834l
- Lo e 66 PYED 5/
5/~ TCLs?

Speakess. Ex. TV. DX din., 3 s i cound 6 post

Line Ouiput e Teanstormer Sodel No. 10ia.

raund rpekess.
Turce Tusers, 8-
Seam, Coily, e, ot
BAE dor pmmm. verly.
ey et

e
Bet Stodel No. with all enquiries and
ALl goods subject Lo satistiction or
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ROTARY TRANSFORMERS. D.C.
Qutput 275 v. 110 mA.
B MICRG, AMP. METERS. Pand
miniature type. b, dial, Brand New.
05 RIE AMMETER. Zlin. .. paacl mounins.
Brand New. 86 each. Post /6.
VARKABLE 'rwm GANG. Solid diclectric 190-210
oF. Min. type | - |
LIFT. WAIP AERIALS.
stec and painted.  Dia.” &
moulde 3iin. 96 rach. Poxt
TRiEscame AERIAL MASTS. Tubulzr stecl
copperized sp
se'tion provide or cay
Suitable ell fixings and base locations.
fons). loseg ofc i Wt 20 b,
Car 2001, {4 section
StanaL ‘GENERATOR. ' Type Coverage 5.5
Megs.to 55 Megs. Brand New. Ntamacrmred Soiford
Insts. €5 0
3KVA. AUTG TRANSFORMERS. 110,250 v.
Mounted in stee! case with exernal hand vohtage
regulator. Brand New. €12 Carr. 10/-,
HEADPHONES. Bulanced armature DLRS.

o

Inpul 12 v
Brand New. /-
moun(inv
12/6.

6 s‘cuom. conpetized

mplets itk

height reyu
330 (6 sects
Bese din. i 75/

Brand
Moving cajl type, with car moffs for
xcludmw 12/6 pr. Same filted with moving coil
arlion hand mike.

TaNNOY Lf)UDHAILERS 1

for ail outdoor

uses, enclosed in waterprool wooden case, complete
with steel Daffle designed to preduce d;zr;-(flimml
M Ill. RECEIVERS—Syporher comalute
with 3" ohm. built in speaker 230-250 Mains
£315 0. nch Carr. 5/~
DESK TELEPHONES. G.P.O. e, Brand New. in
original cartons, o 6.
SMALL GEARED MOTORS Final speed 80 r.p.m.
B, Cur “Minjature blower motor 612 v,
F C 625, mert of TR S/CR 522,
ACTUATOR. 24 or 12, D.C.Will operate
1D load in cither direction, 3in. travel through
38 SETS, 6 9 Mc/s. Walki-Tqui sets as supplied
o H.M. Fo

li:pruducnnu a5 wans, 27/6 cach. . Carr.

pawer pacl Ensily converled to dnn(eur bands.
/6 Carr,

Working voltage 612 v. D.C. Overall size 4x2x

ITTER. B

Range 100-136 Mc/s., 21/- ca. Carr,

motor_operaled gearbox.  £4/10/- cach.  Carr. 3/6.
1/~

SIEMENS MlNlATURE RELAYS Size 11 %1%

fin.  Res. of coils 700 or 25¢ ohmu. pole 2 way
contacts, contact rating up to 2 amps.. GI- ea. Heavy
dul) type, contact rating 10) amps., 7/6 ea

HIGH SPEED RELAYS H%B type 50

MENS
+50 ohms., 10/8 ea.; Type HI6D 500+
10/8 ea..: Type HIOE 1,700--1.700 ohms. 14/ cach.
CARPENTERS TYPE RELAY. 5HM5Z. Operating
coil triple coil, I.2 ohms. 100 turns, 150 chms. 3,000
turns, and 250 ohms. 3000 ohms,, 15/~ ca. G.E.C.
Sealed type 670 ohms. 2'M. 2 b., 7/6 each.
OST OFFICE TYPE RELAY 3.000 sers. 2 ¢,
2 cla.s 2 m. eail I,

i slugged coil 140 ohms:.
c/o. d coil 500 ohms. Allat 6/- each.
D P .CO, AERIAL CHANGE-OVER RELAY.

D.C. cail, hmvy silves contacts.  American Surplus,
12/ cach. 1-.

MORSE KEYS comulde with leads, terminals and
cover, 6/8 ea

PRFSSURE GUAGE Zin, round brass case,
0-160 Ibs. 96

MINIATURE PLUCS AND SOCKETS. 8 way.
3/8 pair; 12 way, UG pair.
VIBRA’ IIOSI - 4 ping 12 v, 4 pin: 12y,

. e
TOCK CONDENSERS. Paper, L7417
., 2 Mid. 250 v. 48 ca.; 8 Mid. 600v S/-
. 350 v. 7/6 e,
ELECTRIC PUMPS. 24 v. D.C. Overall size 7% 24
P H. Brand Now. 37/6 ca. Carr, 2/

1-64 Mfd. 15v. 1’8

7 pin.

32 Mid, 450 v. 478 b
100 700 200 Mid. 3/9
all at 2/.

100 a1 50 v, Stand Jack 3/~

Screencd 3/9. Sockcu Z/- or 3/3. 3.5 mm. plugs and
sockels Z/G V/C. . 25k, 50k, 100k, 250k.,
M R \ll at 375" With dfsw. 8/-

values } watt res. 4d.

00k. 1
500 ohm \Vl\! “ore-set 2/6, All

each,

S.AE. all enquiries

108 CHESTER ST..BIRKENHEAD CHE

RESISTANCE WIRES
EUREKA - CONSTANTAN

Most Gauges Available

NICKEL-CHROME MANGANIN
NICKEL-SILVER

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED
B.A. SCREWS, NUTS, WASHERS
soldering tags. eyelets and rivets
EBONITE and BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS
SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
Phone: Glissold 4688

IECEIVEAS AND AMPLIFIERS—

__SURP S AND SECONDHAND
o 'ﬁ's ctL CR100. BRTA00. G209. $640, \
—R. & I. Electronies, Lid..
\shvxlle & B Shtte Fal dondon BT ey
986 ni |
T QUIPMENT — SURPL |

AND SECONDHAND

SXG‘I‘\L generators, uscxl!oicopes output meters, wa
imelm T s, multi-range metes
tc. 1 ‘Electronics, Lid., As!
London, E.1I.

T e
il Asiviiie Rt

S FIVL E REPAIRS

PEED?Y o nd expert tape recor- er and
and: 5 lm\nlmz hi-fi  spectalists.
Lottennam Rd.. Leondon,

NEW COMPONENTS

Wi
2
LOPTs our speciality, ull)

AL, T/x spures
Alba-gle: mosxly nnkers exact renlz\cL nit.
EKC??BO T2zl 7ds 335/ 2By 69/9:  T330 3

7917
Mol Ord

Callers v elcom

ve

Ley. 41985
- rennis

lcimﬂc‘
fus,
H 26

make

< er
ackley T/V, 28, Brockley Clln 4

WORLD RADIO & T.V.
HANDBOOK 1966 ED. 28/-

By JOHANSEN. Poscage |j-.

ABC’s of Electronic Organs by Crowhurst.
P& PN 18-

Electric Guitar
arr. P. & P. /-

Practical Transnsknr Servlcmg. new ed. by
P 24)-.

Amplifier Handbook by
24/-.

Caldwell P. &

imaback by Te:h.;ress b 1je. |s/-

Solid State Power Supplies and Converters
by Lytel. P. & P. If-. 20/

Hi-Fi Year Bool 1946, P. & P, I/-. 12/4.

Buitding and Using Sound Mixers by Stecle.
P. & P.1/3. 30/

Plck-Ups the Key to Hi-Fi by Walton. P. & P.
8d. 10/~

EXCLUSIVE
OFFERS

PERMANENT OR
TRANSPORTABLE STEEL
60-FOOT AERIAL TOWERS

* Unique design.
* Scientific Construction.

having the following wnuswal features.

% Entircly self supgostinz re-
nuiring o guss, stass, oun-
dations, plekets or mikes, or
any atlachment to
Pround.

Fitted with atep ludder to the

top and baicony with railings

*

ull round.  {You ecan walk
Tigik round the 109 with hoth
bands froe.

% 12 feet square at base taper-
ing 10 8 feet square ab top,
they are quite sale when sube
ject 1o gale force winds znd
il aceept 50 square feet
superficial ares on fop at
force of 80 m.p.b. They re-
quire ground area of 20 feet
square,

% Will support up fo 2 tons of
cquipment on fop. the whale
tower can be complefely

fowered 1o the gronnd

y 2 men wm 20
mingtes snd raised
in the same time,

cled  end  dis-
mantled by 3 men.
4 Breaks down  for

trausport by 2 ton
lorey inlo parts easily bandled by 2 men: there are 2o
sruall loose parts. 10 awts or bolix o get lost or dam:

all serews sod llﬂus(menu age lully protected \rom rues
and g0 desizned 1o en trans-
Ported of Tt Tsose on the crowsd.

Fooipzoof--Lhe Tower caunot be erected if not 2ssewbled
correctly. No skilled labour is required and no special
1o0ls are necessaty.

Can be ratsed snd lowered, grectad and dismcnlled and se-
moved a8 mapy times as

Everything necessary lor e ¢ Mmplele tower 1o be pat
into use nnd raised and lowered is provided: full drawings
and instructions.

These liug Towers were made in Eagland by B.LC.C. and
cost the Government £2.200 each, They are BRAND NEW
and in maker's original packiog. You can see one erected
at our premises.

*

* %

Price £345
¥ull delails on request.

40-paco list of over 1,000 mmm mm n stoek
available—keep ono by

e SPo60D Hamaslund Recsivors
* Reconders 25
* 505, Reeehars 122 5104 wiés F1a9
% U foot BE-61 Whip Aerials £1 1
% RCA. AR-88D Receivers . . ... £42 1
* & Yagi5 ¢ £2 1
* ulnn cwo Sbiise Power ilis 100

50 v. in: 115 7. 1 amp out £17 10
* Mote] 15 Teleiype Pae Priators - £29 10
 Modsl 14 Telolype Tape Readers £25 "0
% Hodel 14 Telelype Reperloratons 85 o
* R.CA. 25 wall tor Loudspes]

il 3 £14 1
+ EM. £75
* Mefro-Vickers Vacuum Pumss 200 v. 0. 542 1
% Drecision Majus Filier Uni bt
* E.M.I Recor £12 1
* £7 1
% Avo Geiger Counters ... it
* 0. 43 Transmitters 350! £5
* \ékers HS.500 Waveform Monitors. . £135
% EMLI. 3794 Wavelorm Monitora on frolleys ~ £45
% dotorola § . Mobile Trapemitiers 3040 Mes 12 1
% Fenetere Prrians) Dosemeters 1!
X EL BTRAB Tape Recor
X Siticmn Eleanae By Too 8¢ 3 1187 1
% Monitor Type 56 ood Pawer 1

Carrinen estra at cost oa al

We iuve 1 jarge guantity of “bits ang pieces
we canuot list—please send us your requirements—
we can probably hely — all ‘enquiries snswered.

Where possible 24-hour service

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT ST., LONDON, W.C.2

{Leizester Squarc Tube Station)

P. HARRIS
ORGANFORD -  DORSET

WESTuOURKE 65051
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HANDBOOK OF
ELECTRONIC CGIRGUITS

pr i tlectlon of some y-fi
practically proven circuits. Each circuit is accom-
panicd by diagrams, uses, list of components, and a
brief description of operation. Edited by R Feinberg.
50/-. Postago /6.

SEMICONDUCTOR DATA MANUAL by
Motorola. 30f-. Postage 3-.

SEMICONDUCTOR CIRCUITS MANUAL
by Motorola. 16/~ Pastige 1/-.

A LABORATORY MANUAL OF ELEC-
TRONICS by K. I. Dean. 20/-. Postage 1/,

NUMERICAL METHODS IN ALGOL by
J. Hawgood. 38/-. Postage I/6:

TRANSISTORS IN LOGICAL CIRCUITS
by I. Ph Korchals Altes. 16/-. Postage 1j-.

RELIABILITY OF ELECTRONIC COM-
PONENTS by C. E. Jowert. 42/~ Postage |j-.

TAPE RECORDER SERVICING MANUAL
by H. W. Hellyer. 63/-. Postage 2/-.

MUSICAL INSTRUMENTS AND AUDIO
by G. A. Briggs. 32/6. Postage b/-.

COMPLETE CATALOGUE I/-

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST

of British and American Technical

19-2t PRAED STREET
LONDON, W2

Phone: PADdington 4185
Open 6 days 9-6 p.m.

Books

MARCONI CANADIAN TRANSMITTER
RECEIVER GROUND STATION No. 52

* SﬂIPPING * AMA

Comptios Breiver, Trnamitter ..\ml Tower Gt tor 12 v
TG, aperation ency cove: Mcfs, (19170
el in 8 Ty \vunlr\: r-num.\ B o Tomer output

73 watl

10
PRICE 01"4\ £27 10 0

No. 6% Power Unit ouly £8.

spre: 3
attko, apd maminl vol, soutyal,

dltt:  Nolse Llmller, B, BX
var. [l Tone e}
Galn, o
o ehotions ieh Copatai =
¥l els, Fully GTOG & |
MODEL —
. Carr, <cach,
Complete it of other bargait . all enquiries,

LA. J. THOMPSON (Dept. WW)

RLD WIDE RECEPTION
TEUR * BROADCAST

Carr. £/10/- (ma .mhnd oniy).

bie separutels {less car

0/18/8, Casriug f 20)
o

ver only £
Trunsmitter only zsut‘)‘(-
A.

!
NATIONAL H.R.C. SENIOR REGEIVERS

5T MODEL
1o exeellint, tested condition.
RECHIVETR ONLY £18.10.0
SET OF 4 OOILS £6.0.0
carr, 80/~
Tewer Unit £2.15.0Carr. 10/-

RCA ARS8 RECEIVERS
Mels..

-
redit terms avmlab!c

Eiting Lodgs ** Godicote. Hitelin, Herts, Tel.: Codicote 242

Test Set Type 219

Tlns s n puise geneiator co 'nﬂ 500 cfs to

Kefs m‘mo direetly e ranges,
500 c/s to 5Kefil 10 Ke, 'lhe pulse wi tdth
i adjusted to 5, 4, 3. 2, Micro

3 1 panel,
be om:\mc-nl h) moving (H[l]\xILL‘ on dekay line.

‘The /l' an be switelie 0. 10 and
=10 nd can he rmlll('c(l dD\\"u to 1
Mil \l l | steps of 10, there s also a 20

Micre sec syne. OfP pulse. It is iiso possible

1o oblain a square wave 3.1 and a linear si

tooth from these

can algo he extended,

th mains e o
uter co\cr, .«nd are for
Un-tested.

jce £4/10/0, plus 10/- earr.

, Lhe ireq. n
liese ure supplied in
X COMIECLOr:

oo condition
eire.
230v.

i lgrinu aned o
50 ofs supply.
Pric

Set Type 58

a battery opex.ned erystal mnlrollul
generalor cavering nd 100 1.
with "\(ﬁ\llhllllm

B3

c
'E heru is Allxo \ll.‘u'l 1

Lin.. 3 ganz 30pf tuning condenser,

Tlanp, L2 section Ae ete, Camplote
in ease s ><1°m vith front cover.
Brand new and  box

T
Muonitor, and
GAUG

valves
Q0

X2
. dia. l:on(rols focus
yne. ¢Gain, X amp, l’u\\vr II!‘
and all power <\|])plics are con-
Tliese units are for 19in. rack
are in gooil condition with
Price £5/10/0, plus 12/6 carr.

tained in unit,
monnting and
cire. disgran.,
3.Cm TR Unlts
These comprise a front eml nnit with the
following valves CV23 737)  Maguetron,
Ccv: (l 304 1; CV

8) l\ \strulk
¢ VX352, thes Nits are ¢
lmm ()\L W P tothe Oll’ fmm the batunecd
nu\(‘r, there is 2 CV348 Mod. valve but no sub.
mid. or power supplie; ‘hese operate in Ihe
I*n:q Banl 8800 to 8900 Mefs, limited number

in good cond
Price SITA0/0 plus 716 cure.
ps for above £3/10/0.

3000 R.P.M.,

\m.ul Jitower Motors
1P l,\ a0 efs 22 m\Ms
i« 14in, inlet 13in. dia. overall length
“Black erickle nish. Brand new and
Price 25/, plus 3/- post ;
230{110v, Auto. trans, 9/6 post paid.
Rx Unn Type 3582
Llsi L nodcm version or lhc 1335 Bx and
strip with Dct
\ ¢8, n higl c\olc
4 & X5 valves;
n\c room to {it a ol) cls
units will plug straight
¢ AT o1 lhcsc \xmls sllmy]xml in good
comhtmn mth eire. dmL
‘}5[— plus 10/- earr,

ouflet &
52in.
bosed.

g
eo 01 usiig 8P
i fitted it

400 (ls Invertor Unu
ofF ofs 3
I/P for Tull O/ is
These are snpylied v
mounted on spruny muun(mc base.
ol rv( ent manufacture and are supplie
erated. Prico £12/1 |)/|) phg 2
L I’:mumn\lc Adaptor ANJAL:
P Adap (hat will dlspl a

5 watls Sinule phase,
5 volts D.C. at 46 amy
T starting relay und @
These are
{ brand
- earr.

ig i 4 30 &)
nals 5 “(,\} either sids 30 Blefs. 808
alvesand C.1L'T, 3BP). Power 1/1"is 115

efs 1 an external P.U. is to ht usa(l lht su]chs

\mmrc(\ are + 300 at 70 1 -

&, t nll!lrl)]n I<oc|| ] 1

n. Centre Ireg \udth

in )-oml wnvhlum witl . mld
Trive £6, plus /G post,

u28s Tuning Unifs

are a tunable version of the better
l(un“n RF24 unit and cover lhe b«llld JU Lo
40 Alefs: the ae, RF and Ose,

twned trom the fro

A.
Sumlhed

s, Phese units w l”
the front of 1l 3582 units. Externa

Price 15{-, plus 5/6 post.
um{olxlu‘ls
0V, c/s bt,c! ‘;00* 0-5

v, at 3.5,
This is. W <'l\c|l79t‘d Ir’ms made hy

300 My
Panneko amd is in wml condition.
ce 17/6, plns 5/6 post.

Smun(lllni{ Choke
12 150 Ma. potted type made by
“OOdLII, good comhlmn

Priec 10{6, pius 4/6 post.

B. SLATER

34 LIFFORD STREET, SHEFFIELD, 9.

Quartz Crystal Units

For
ACCURACY
| RELIABILITY

| PRICE ECONOMY
You can
DEPEND

. on
THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works, Wellington Crescent,
] New Malden. Surrey (MALden 0334 & 2988)

Write for
iMlustrated
8rochure &
Price List

’ WW—155 FOR FURTHER DETAILS,

- TV, RADIO, TAPE REC., SPARES.
ok

Special offer, Manttaciuters complste U

5032 (c\ i: )

kit, tuner, transistorised souud and vision IF panel,
|m:ltrol.~, ‘fittings._etc., oniv £8 10, post 3. T
gl Booste 1/3. or UHF
smasthead 105/
Philips, Stella 1768. 8617, elc.
types 4 ki
Ferguson 506 308,
48’8, 173,
3/6: also Alha
Pam, Philco,
Regenione,
frame _O/P, Fia ine o /B
lml\sfermu W\d(h/lln colls nmlx“ dro dual
controls, etc.; Tuner Units, Fireball, m(,rem(nml tur-
rets, claniel ool (S Multard, Muzdn, 14ln. 170,
85/~ 20/-. 110"  tv 20 - 3 n‘mu
107-, Tahe Remrdnn 1 is, molo: sal-
vaged components—Inrge selection elewn, qemccable tar-
rets, transformers, otc.: enqulrm: inviied. C.OD. 276.
L les, (4, Golders Manor Ditve,
W, Calters. 5890, High Ra. (
| N

hear
Hil. 9118 (day). Sx)u
open all uco- Sat

ed -1 enuip
communication
OX lelchD e,

| purchase for spot cish. mode
ment.  qual de

| R\s stereo geal mu, write
prices glven. -—Z\anc s Radi - urt,
u.. vards from Leicester Sauare’ Faderaionnd ‘stagion:
4 Est sears.” Buyer can coliect " withia

ret

638,
00" mides radius.

MADE BY SIEMENS

€. op, Contacts,
cc OX oni, m e evry %4 hours
s bul
P 5 g Wi 39/6
et ions sapg e (3
HORSTMANN ELECTRIC TIME SWITCHES. 200:250
is, Tibice OR-Lip OTF gt 49/6
t hut

.0 56,

angy manually pre-
yerlect.  Complete e o ey
Metal case for above 10/~ exira.

VENNER ELECTRIC TIME SWITCH
1 amp. mtiag with U6 hooret " A1)
sy, Sl X non ON/O1 1
very o it g sty pr-sct

telal eases.

/
.0 /6

0.A.C. 25 amgs, Forehceking
e\cmx.:‘u ot it
ditioned sl ity
izne 29/6
T’ on cach Hem 319 35/‘
All meters guaranteed two yea
State voltage—QUANTITY DISCOUNTS

Box 365, Kingswood Sunplms (W W 1 )
4, Sals Place, London, W. 189

pikke

SANGAMO WESTON 40 amp.
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4-STATION lNTERCO

69’6
Why 1ot ineease efficiency of Office, ﬁhnp m
Warclouse with this incredible De-l
PHONE AMPLIFIER with Rotary (.;\hmhr m('
Pen-Holder which enablus vou to take dewn long
ielephone mes<ages or converse without hold
the handset. A status symbol?
usciul one.  Onfoli  switch,

¢ your commumication problens with this
latest 4-Sfation Transistor lntercom  svstems
(1 master a:l 3 subs}, in de-luxe plastic cabinets

or desk o wall maunting, Call talk/listen front
Mastar 1o Subs it 1 Suns £ Master, Operates on
ane & v. bastery. On off Switch. Volung control.

Jdually suitable to inodemise Ofhee, Factory, rates on onie 9 v. battery (supplied) which lasts
Warkshop, Warchouse, Hospital, Shop, ete., far for months. Rezdy to operate. 1. & £.3/6in UK,
it dnter-departmantal contacts.  Complete
comerting wirs, cach G6lt. aurd ollier WEST LONDON DIRECT SUPPLIES (W.W.),
aceessaries. Notbing else (o buy. Fost frec in UK, 6 Chignell Place, W. Ealing, London, W.13,

Wiv—156 FOR FURTHER DETAILS.

)
= Usually & Gns.
Qur Price Only

99’6
This_wouderful TWO-WAY TRANSISTOR IN-
TERGOM cousists of 1wo units—Masler and Sub—
in Jvery plastic cabinets with chromism \mnda.
nexpensive battery.  Cail,
ter 10 Sub and Sub 1o \mu—r
Vult Velume Control.  IDEAL Al

. Or conuumucme with ’r\mr
neizhbour or listen for telephone bell i other
Limdreds of other \Isu Tndlispensable
Surgery ami Ofitee.
\ lnxm for spastics aud disabled,” Saves shouting

Il i aned down the stairs, Complete with

mm comneuting Yead and u battiry cady 1o
operate. P& 1L 26 i CLK., 5/~ abrol.

Onfoff switch.
A 'BABY AL,

TRAIN TODAY
FOR TOMORROW

Start training TODAY for one of the many
first-class posts open to technically qualified
men in the Radio and Electronics industry.
ICS provide specialized training courses in |

Today’s Orders despatched
Today, and full ficting instruc.
tions are supplied with every
tube.

Terms: C.O.D. or C.W.O.

Carriage and insurance 8/6.
Carriage overseas 30/-.

the new Laswson * Centu

“Century 99" aye

LAWSON llllANl:J NEW TLLLVISH()

B E

NOW GUARANTEED
FULL 2 YEARS
The contimpully increasing deniand for tubes of the cery

highest performance aud reliability t uos
tury 997 yage of .1 T

absolusely
roughout, manyfustured b Britangs

Vi

2 being mer by

bnmd neww  tubes
ar:cd C. R T

all branches of Radio, Television and Elce-
tronics—one ol these courses will help YOU
10 get a higher paid job. Why not fill in the
coupon below and find out how?

LAWSON
TUBES
2,PEAGHFIELD OLOSE,
MALVERN, WORCS

Tel. 2100,

ry laiesr rypes
ml!{ml, togethe

sézes for all I

Qur stocks arc
EXACT tube

Courses include: |

e RADIO/TV ENG. & SERVICING
e AUDIO FREQUENCY

{ STED, 2 Wesiminster muli spindle “lxﬁdms
Pachines. in Rood_condition. ng windings.

* COLOUR TELEVISION Tid., 169, Basingsto eiing Bt

* ELECTRONICS—many new courses 3 all types cabinets. c)mssw ks,

Ll
available

oun speciication, capacit

e ELECTRONIC MAINTENANCE

for mx nd capstun work up lo H bar,
o |NSTRUMENTATION AND Euﬁdéﬁg}:xs ‘H:T\L WORKS, Ltd.. Chabman ﬁfﬁ

SERVOMECHANISHS ESEESEm e e st g
s AIIERS | el the Brealon 2 colt
e PRACTICAL RADIO (with kits) | Dock” Rd.. Grimsby’ xm'za

e NEW PROGRAMMED COURSE ON (SSRGS ) .Y Sy
ELECTRONIC FUNDAMENTALS OUSE names n goid leaf on wood, 3inx16in. pos:
{ree 57.6 from wood Lodge Studie, Hllllm\'n. N.

!

Guaranteed Coaching for:

e Inst. Electronic & Radio Engs.
e C. & G. Telecom. Techns’ Certs.

B inding and ¢ Ry
S etetain
riscol AL Mahmesbit

emb.y capnehly avail-
it mmnmm
W P

Cm L

H ECTIFIERS. Se!enmm and Silicon units
¢ C. & G. supplementary Studies. o P bee g prises.’ oo taliver
e R.T.E.B. Radio/T.V. Servicing Cert. e S esb b L ]

1113
Ltd., for coll windirg, assembly une

g of Elecllun!c equipment, lmmls(mm’d sub-
metal work.—3a. Walérand Rd., Lon(litln
2 07

![arlo\n Essex.
e Radio Amateurs’ Examination R

® P.M.G. Certs. in Radiotelegraphy

hedh
. Tel. Lee Green 1706,
%E\mm and wiring foctlities available lor the

uction of all (vbes of electronic cquipiment.

7:»‘ ]

Seart today - The 1CS Way

Drotolypes and Droquction runs froms vour uebias
INTERNATIONAL WoodqochAuence L.mS umnqx\gay Cotirt  Ofhces,
CORRESPONDENCE SCHOOLS Brighton Lancing, Sussex Tel. Laneing 21“145‘33

Dept. 230, Parkgate Rd., London S.W.11. ‘
Plense send FREE baal: on

mpcrb /ler[urrrmnrc, r:adle shurp definition. screens of the

nu qumrs

it

wux waxivn Contrast and Licht " £4:10:0
Sith high veliabiliey and cers. fong. . '2‘ sl
““Century 99 urc a complete range of wbes, in all 14" —£5:10:0
Sritish scts manufactured 1947-1968. 17— £5:19:0
large and we can supply the |
i m‘m, [ T TS B Y

ALY

Electrolytic
Capacitors

# Electronic Flash
# Energy Storage
# Motor Starters
DALY (Condensers) L.TD

Ealing Green - Ealing- London - W8
EAL 3127-Cables: Dalycon:London

DALY

WW-—158 FOR FURTHER DETAILS.

YUKAW
SELF - SPRN

Al sprostat cotalus 18 gz e gty dursbl
ble in Gire: Gold, Bronze at 1411, at otir ity
~l| JICIAL QF P Ell l l:a'll Plus aptional transferalle Hmmmn lr 2
Please enelose cliesgue ar l',|)4 ln total amount ta:
YUKAN, De opt. W
Choice of 1

Name...

debdress.

3.66
Aember of Associntion of Jiritish Corresporidence Collejes i

So professionot .

, 3092 Edgware Road, London, W.2.
sell'xpmy blain colors and prmer (Motor car uality) also avaiabie.

cec ohis ar prYinG HAIMIMER FINISH vow!

- the YUKAN asrosol way ! T
£ ~—
N stove baking sequirsd, 7
. or yieh-button
1l (alig 3/ for 18711

(Closed Thurs. aft..}
open alt day Sats.)

WW-—159 FOR FURTHER DETAILS.
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Radiospares Ltd

FOR ELECTRONIC COMPONENTS-BY RETURN

WW—160 FOR FURTHER DETAILS.

| f
TYPE 3000 P.0. HIGH SPEED MAGNETIC COUNTERS.
REL | SPECIAL OFFER e ¢ in) 612723 v. Grate wirich), 676 ca
STILL THE BEST = 1 wate ST.C. 300 Mcfs. N.P.N. Silicon Planar A
TRl A GUARANTEED— = 100t Tesnsistors.  Limited stocks, £1 for six. || PRI S RISELS, [ Goa.
3/. each. OC44, OC45, OCT, OC?I, OC8I, RESET HIGH SPEED COUNTERS, (1ix!
—____QUICK DELIVERY FROM STOCK OC8ID, OC200, GET16, GET20. x
x#in.). 3 Digic 18-30v. 22/6 ca 176
f\nhy f’uil vq!lue up te £.506 ohms wich the folioving SUN SOLAR CELL KITS FIEOLISRJSL%I;F&!{«;S” 1;YPPE|0/: {Minc
1ght duty silver build-ups SR SoLAR A T
| MK or | BK or | C/O, 7/6 each. lclvc-l?:glel?-o:;m on Experiments, inc. 4 Sun Solar TEslr-“EoirgsEm’_HéNf;SPET?& (latese  type).
2 MK or | MK & 1 BK or 2/CO or similar, 9/- each. g : Pl e
- " ANDSETS.
4 MK or 4 BK or % C/O o simitar, 1076 each. [ ST CEI0RY, (AR, CFI0, (900 CSED || Buile-in eransistor amplifier and volume conrol
4 MK'& 4 BK or 6 C[O, 12/6 each. Red, ivary, green, black, 35/~ ea. P.P. 2/6.
5 lues—add 1/-] ) BULK COMPONENT PARCELS:
B o iina, 176 por il Send 6d for full lists, i—inc. S.CR., Zeners, etc. 100 CAPACITORS (latest typos) 80 pl. to *1 uf,
. CURSONS, 230 CARGON RESISTORS § and } watt transistor
—from 2/~ each. 78 BROAD STREET,
P.O. TYPE 3000 COILS—from 2/- eac CANTERBURY, KENT ey CARBON RESISTORS § and | wace (all §%
Refays built to specification; light duty. platinum, 15 1578FAB RESISTOR 4. 1 and 2
heavy duty contacts. (makes, breaks, | Exceptionally varied Asﬁcr(r‘;nenz ::;Lparccl
make before breaks) Slugged coils ecc. WW—162 FOR FURTHER DETAILS. i0j-. PP, inc, !
- SPECIALS — 24-HOUR SERVICE — 3000 " TYPE RELAYS. 10 for 2§/~ P.P. 2/6.
Wrice us your requirements . _ ELECTRIC CHECK METERS (mint condition)
30 years experience in the trade 10 amp. 20 cx. P.P. 5-.
SIEMENS HIGH SPEED RELAYS, from 5/6 cach. . lenane TRANSISTORS OC, 23/28/38/36,
O, SAMSTYTUISTETIBRID. - o
EI (TOAVE) (06 and ST.C. Very large CIL¥ &, Gubds felecirical. eiey. on - Saystaction | OCI70 4/ ca AC
o b or Refund of Fee ' temmis,
For details of modern COIINE in all bnmches D( elee- SAVE I S'W‘G' SOLDER' $1b. 7/6.
DYNAMOTORS Made i USA- v D || el chsineerlng. cleciionics, radlo, TV.." swona® || HEADSET & MiIC. MOVING COIL. 10/ sat.
input, 285 v. D.C. (75 mA) output, 15/, P. & P. §/-. BOLET. (Dept. 152K 29, Wiikhts Lane. Loncon. we | DLRE HE ELTR. T3
ROTARY TRANSFORMERS_I2 DAC). input, s || ol RAR’;ZA?:::‘STA ss I/ pair. P.P. /6,
265 v, D.C. (120 mA) and 500 v 6 mA) output. o . u (alass encapsutated)
30/, B, & P. 7/6. d’}’_ 3 ,,«c"’;;?sﬁ;“ﬁ;-m“v’“m;‘:xfn',“‘“n‘:‘;u E“g‘,““““""’ B7G basc. 9.999 ke/s. or 32 kels., 10/- ¢a. P.P. 16,
10, ¢ eCL] Y
H.T31 or H.T32 Rowry Translormers available “mgus Vohod glecironles: study au home with world

from stock (new or ex-unit). Details on application. | | {0l I ationar Correspondence Schools  Dep: N
: 54 Dep
35}, Tutervest House. Parkgate .. London, SW.1T, PATRICK & KINNIE
81 PARK LANE
ROMFORD, ESSEX

WRITE, CALL or "PHONE—

DEPENDABLE RADIO SUPPLIES LTD.

12A TOTTENHAM ST., LONDON, W.1

LANgham 7391/2 | min. Geodge St. Station. ‘ | ROMFORD 44473
'I'ﬂ AI.I. WW—164 FOR FURTHER DETAILS.
maxsromyEns, Sindne st gep,of pm || Manut Vholesalers, Importers, | RN M
orners, chokes and indtetors: sina l‘nnd st || Manufactrers, Wholesalers, Importess,
ment types. "G core and lamiiated patier t (| cte. of the Radio and Electronic Indus- |/ THé propricior ot Britlsh Paient No, 750436, entitied
2 KVA. power {ransformers 250 VA Yoy trics fhadhio navinalion syatem | offers sume tgr liccnse
enquiriés inviled: our representabives 100 B Breasea or othervise 1o ensure  practical ng in Great
to call upon you 19 discuss vous 6‘im1\cmnu Shvinash We are spot cash purchasers for all types gntan —Inguiries o, Siper. Stem & Cariberg. 140
Elecronic,' Lis 3 Foris, Ol Town. any'aﬁm ‘ of redundant and surplus stocks. So Leurbom St., Chicigo lillnols G06G3, U.Sg.
— — || Phoneor write Hillside 2713 ! ————————— =y
. Stonegrove 7624 SPECIAL OFFER!
Broadficids Disposals Ltd., ALLARMSTRONG
8, Broadfields Avenue, L##_ISES? N
- iddx 1 rerms.
Edy,warc, Middx 12 Monthly P'mnts.
For Sound Sense Mayeo Products L., | A.L.Stamiord Ltd.
Lodge Lane 98 WoymouthTere,,
WEST NORWOOD LONDON S$E27 N. Fine Loadon, E.2.
inchley, N.12 SHO 003
GIPSY HILL 1131
WW—161 FOR FURTHER DETAILS, WW—I63 FOR FURTHER DETAILS,
HARRINGAY (WALK ROUND) SURPLUS STORES o o,
Tel: MOUntvlew 6112 {Day} - ARChway 0523 (Evenings)
METERS A0 Blatar. Mouel 7 with teal leala and case “lth valves. £2 0 OF
L1110 O &l o R.A.F. Genorators, 3 '!DO MII]\ nulpul D.C.. nulc.nh!.u !ar

T —— row traclur, portabli. engine or
8. Passerstat Vaclable Teangformers. Inpot 110 v 710 O I & 1 15/
130 i, Moot valtage 115 v.
-£12 10

rar
fully saived i, v. & v 12
. 3ln, gpeiker £110 GP & P20 at i et 10in. it teirgalo
lenther caas & prod Power Unils, 116/200v. m’ml 58 uaput. Complete prices. Bend to for )nnr u\ewr mqulreuull(—u

WWw—165 FOR FURTHER DETAILS.
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OSMARBET LTD.
WE MARE TRASSFORMERS AMONGST OTHER THINGY

AUTO TRANSFORM! ms '4)! 2503, a2 to 110 v,
dawn, lun‘i‘ shmuded.

Tt <pecin cation. ‘r
37162 426

. b, U or

27/6: 100w,
. 8507 500 75/
2002505

90, 110/ 2
XSOL:\TIOE musrouuzs Dnublc woun
1: 1 ratio, 200w, £4 1

ohin, for BLLS0 aud ECLLSU fir 4 ur
UL ontymt 4567 single endud for strreo Tk 253

g single
e ot for Aulfied 341 25,
CHARGER TRANSPORME]

e
chiarger recs. S s 13,
TRANSFORMERS ~ WOUND To ~YOUR SPECIFICATION.
Enquiries 5,A.E.

) ol i Low VOLTAGE LIGB‘I‘mG

02
25 lh\ {176

02 s, 5O/ ke famons
o, £8/17/87 Pocket multi

9,
o . 45/ X‘Juulpllt o i Leatlot

iR, Edgewise sculo_2jin.
Tk It st meter 50 K- o
teater 1K o.p.v. 35/

ait, g0l
5/-
tueeter, a’ns Lot

SPECIAL OFFER,
AUTO CHANGEBS, sonuylets
£5010/-; 3000 £7,

. arer & st £i210-

“Autos
Tige o &%

G-VAL\E Am)m AMPLIFIER MODEL liA33

B.8.R. MONARDECK (Sl sreod) Jiln. per evr, simile contrnl
1wden Biin, spools. GBILE/-, plum 1/6 carr. sul Ins. Tapes exten.,

besigusd sor 1K1
A

st

aite. ¥
Jresiote smounting of coutrula
od for ut vl ur ity
Wes 0y to offer then complete win koo
,\\.ml mlmml for emly £4/64-. 1. & -

STEREQ AMPLIFIER

Incorparating 2
HQLS2e and 1

tone wnit volatoe
comrola, Ao~
Iutely eomplete.

£ D LUXE vorson of shove mcorpo attie
et 1 trebl vontrols atl iull nch(ln 1eedh1lk
B Gna. P.oXx Il

BIOIL GAIN 4 TRANSISTOR, PRINTED
CIRCUIT AMPLIFIER
Type TAL

0 I G
in exces

40, KENILWORTH ROAD, EDGWARE. MIDDLESEX.
TOweOv

Tol.: §

bricket 12 8,
INTERCOM u istarised, 1 master 3 sube, 15 ol speakers.
. ky T e Tt ercu fatost Mullzn] OCSID ond it fied paie of OCST o/,
:31|y'§§".’ o ) T oo trEnstatorised llm- . Ev:mmnx plicd. wire, battery umx. wh[« ele.
Yo falhon
(3.4.0, all emuiries) Mail Onder Ouly. m"l 175 (Prvc “hkhlg\m Al s

Education  Commitiee,
Principal E. Jones, M.Sc.

LL-TIME courses for P.M.G. certificates and the
ar malntenance certifieate, also in electrical :Aml
electronlc _engmneerimg. —Information irom Colle
Technology. ardens, Kingston-upon-Hu

INGSTON-UPON-HULL
Coliege of Technology.

TUDY radio. television and
orlg’s

clectrones with thc
1a; eﬁz home organ

nisation.
also m'ncucll ccurae>
hookes Stpplied. —Write for 11ce
s!atmz Sublect to I1.C.S. (Dept. 442), In-

Prospectys.

s

ERICE dgi-

MAINS TRARSFORMERS
Sounf sniy i Wyt oo
0

g
| PRICE 11/ 1

4-SPEED PLAYER UKIT BARGAINS
Al brand new in maker's orlginal packin.
SINGLE PLAYERS.

e
wlth wiit mounted
T0. GHANGERS,
Latest B8 K. TAGS duper i
6 £6 19 6 BER.
D AT
GARL Al‘n Anto-Sllm . £5 10
All the abox e Units are vor 0 igorio el wilh eop-
Dhre nyil or 6 w0 hewd wt 12/6 extra.
SPECIAL OFFER! Fumous COLLARO d-speed Eeml Transcript-
lon Aute Ceauger Yults.  Compleie with siered Load. Fow o
£6/12/8. Carr. 7/6.

conm omwn

tertext House. Parkgate Rd.. London, S.W.IL.  [i02
ECOME "Techmcally Qualified * In your spare
uml', guaranteed diploma ulid exam. home-study
tadio. TV. scrvieing and
Luy enie Gillds, ete; Righly Informativé
Guide—{ree ~ Chun College” (Dept. 358),
148 Hnlbom, London. E.C.

TV a0, madio AALER &
VT.E.B. Cert.. etc on g S‘\us(nction m' Rc(uml
of Fee' ten details

Thousands of pas

of exums. and Bome Caining coures (Hcluding Prac,
tical apparatus) in all branches of radio, V. and
glectronies, write for 156-page llmldbouk
BléE.T. (Dept. 150K). 29 Wrights Lane,

W

FREE
Lom‘ion,

R C&LBOXES

RESISTANCE 0.1Q to 100KQ
INDUCTANCE ImH to 10H
VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES
LIONMOUNT & CO:. LTD.

BELLEVUE ROAD, NEW SOUTHGATE,
LONDON, Nll ENGLAND,

Tel: Eaterprise 7047,

CAUACITY 15pf to 111,F

ERAND KEW CARTRINGE BARGAINS!
ROKETTE STEREQ 108 CARTRIDGE. Stereo 1.P/78 tnlmrlclc
Jexors a3y phirex. Orlghnal Hst yrice 67/9. Our Prios

Mouo comnlote. List price 21/-. Our Price 13/6.

FIER

uplifer (xhich

dmxhh
ive e

ol oo )»Ieu it nuqm lnn;

speaker. Size 7n. w. x 24in,

PRICE 69/6. ¥. [N
road wilk gyt feansiors
maL e Wl to Jit iuto cabinct belaw. PRICE 80/,

" QUALITY FORTAELE RIP CABINET
Tneut motor hoard. bord] amplier g 15
or GARILARD \ntmhmm U0 dinete. Hecont Pluyer Uni
Bize 18 % 14 x 8iin. PRICE 23.’916 CJnr 1.

QUALITY PORTABLE TAPE
RECORDER CASE

Beautifully made a y fnished {a dark grey b
S rexie. Bagin o et Lt front A chmme nllmx

Tees nl ;\hnl T \m]v“ﬁ« This
il yiaver) emplnyu he
ELSS,

Ryieaker aperture § x 3n. Overul] size 15300 w. X Lbin. d.
Tl b Wil tak sy strdar taps deck o lluxlcn.rm\l plaver.
Liwdted numice only. Warth it least £5. RICE 49/6.
B o™ hramt e o e

BRAND NEW 3 QLM LOUDSPEAKENLS
12 15/ ox 2, y

H
ot o S/ 30 e Tl 3 pes
Sk

| Bitann NEw Toio, 10 war /b SPEAKERS

'f-/w T w. gultas maote
15 watt sullar model Sl
‘ 1014 WATT HI-FI AMPLIFJER KIT
Attt inishnd voon-
aural amplit
output of 14 et o

a n.donmr o
mateh

1cponul. m- -

d
u emnlml saul e lass aud lnh
ar

gautrols ar pray

Siuple oatmetion i xlw 1fi (Free with
sold stpscaily, ONLY SO/19/0, - & 1

Pt L0 e St
" 8i6,

fier
Al parta
Al availdile reds. buih
wlarl i s hets, £8 15/, P.x 1

HSL

v cacly
shrowdeal sention
sutpnt

**FOUR» AMPLIFIER KIT

ik insertion los. 3
2 otagen muswres high
Aintortion Tactor

ety e
* Bupylind val
| @ ohma n-ln urncn 1 e m v:ll" mn» lmlu Fa

cte. /-

'RICE 76/6.
rive i i i ut and parts s
e b KIY. | Lhie KAl althogh similor i oppoatnee 1)
A wpiogs enibels differvat and oduonerd rireuitep.

HARVERSON'S F.M. TUNER HIK. 1

|
|
| o tuming heat
by gameus  maker.
3
min
.
stages

s frutisdormer and
@ Valves sl
ul

5, two BI'M0s, and EZs
2t of comiptetud triier
separatuly, Heb of pisrts i -

chased /19,8, plus, Syﬂ T

P post free. ic 11

abose but somplete with suagic e, tront yancl and bracke
£61128. I. & P 50 ersion aa dack I bot with
e Singe (RGLSM foud o convear 7i%l-. T & V. 86

SPECIAL PURCHASE! TURRET TUNERS

by emous maker
el umasal. | Complate with PCCA and PCFS
8 Mejs, 1. wa\uh[or Channels | 10 5wl 8 anl
. Y.

Y 25/~ cagh. P & )

GORLER F.M. TUNER H
|0 Nefe 1.7 Men LE 15 F
G e

o g
4

‘Clecuit dingaam

A2y (LOCB vl

EOX A.C. MAINS INDICATOR
g panel mnumlm. et ont . devp,
TWhits came with lm- gmn;. btehtee aht,
Bl e TP 5 4 r mare post T
PHONE CABLE, Tatest sping-
t Bit. Comnete With rubher

SPE ASE: FROM HIFI  MANUTACTURER
| 7-10 watt OUTPOT TRANSFORMERS 1 matel pair of ECL3ds
@ ahm output . & P, 2
510 watt ULTRA LINEAR OUTPUT TRANSFORMERS ta
tuateh mnr of KCLS2a in’ preh-pull to 5 ohm output. ONLY

v,
srscm. Sats TRANSFORMERS to
arped Gramars. Sennioes
npn. ONLY 12/6. P. & T. /6.

ch cither of the above.
- hal-wave and 6.3 ¢.

MATCHED PAIR of 2) WATT TRANSISTOR
DRIVER ARD OUTFUT TRANSFORMERS.
Btack size 1§ X Qutput trans.
ohi_ontput.
orth danie.

1-pin non-
L mn " ONLY 8/8.

syne. vibrators.
F&

. 176 e
SPEAKER & CABINET FALMICS.
13/8 per yd. for wnimploa

rigas P, & P. charged extrs.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19. GHErrywood 3985
Open all day Soturday

o N 'A few iutes] o South Wimbledon Tube Station.

Early closing Wed., | p.m.
(Plcase write clearly.)
S.AE, with all enquiries.

WW—-166 FOR FURTHER DETAILS,
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DAMAGED METER?

Have it repaired by Glaser

Reduge overheads by having vour damaged Elecirical
Measuring Instruments repaired by L. Glaser & Co. Ltd.

INSTRUMENT e e ot
REPAIRS

Voltmeters, Ammeters, Micro-
ammeters,  Multirange  Test
Moters,  Eleetrical Thermo-
me(ers, Recording Instruments,
et
As contractors to \Bnous Government Departments.
we ara the leading Electrical Instrument Repairers in
the Industry. For prompt estimate and speedy delivery
send defective instrument by registered post, or write
to Dept. WW..—
L. GLASER & CO. LTD.
1-3 Berry Street, London, E.C.1.
Tel.: Clerkenwell 5481-2

WW—167 FOR FURTHER DETAILS.

THE HIGH - FIDELITY
MAIL ORDER
SPECIALISTS

GOODS DESPATCHED BY RETURN
Carriage, Packing
& Insurance (U.K.) FREE ! !

AMPLIFIERS TUNERS SPEAKERS
MOTORS - PICK-UPS - MICROPHONES
CABINETS - TAPE RECORDERS

A.D.C., ARMSTRONG, B, and 0., BRENELL. CELESTION.
CHAPMAN, CONNOISSEUR. DECCA, DESIGN PURNITURE
EDDYSTONE RADIO, F.L. FERROGRAPH. FI-CORD,
6.R.D., GARRARD. GOLDRING, GOODMANS, GRAM-
PIAN. E.EF., LEAK, LOWTHER, LENCO, LUSTRA-
PHONE, PHILIPS, PYE, QUAD. RADFORD, RECORD
HOUSIZG. REVOX. ROGERS, RONETTE, S.M.E.. TAN-
THORENS, TRUVOX, VALRADIO,

THE ONLY
COMPREHENSIVE
RANGE OF RECORD
MAINTENANCE
EQUIPMENT

IN THE WORLD!

Send stamps value 9d. for 16
pagebooklecandzupplement;
ary data sheots Nos. | and. 4
giving the fullest RN iseest]
information.

CECIL E. WATTS LIMITED

arby House

Sunbury-on-Thames, Middx.

A GUIDE »
Le. & STEREQ
AECORDS

Ll .‘...‘.

AL

WW—_168 FOR FURTHER DETAILS.

DERWENT TELEVISION

SERVICE ENGINEER

HAMPSTEAD AREA

OY,
VORTEXION. W.E.. WEARITE. WHARFEDALE. ETC.
CASH OR TERMS— CALL, WRITE OR PHONE

SOUND SYSTEMS

AUDIO EQUIPMENT
MANUFACTURES

STANSTED, ESSEX.

Phone;  STANSTED 3132
WW—172 ¥OR FURTHER DETAILS.

Since 1941 we have
HAND BUILT HIGH FIDELITY EQUIPMENT

Mono and Stervo. transistor ampliflers,
e
TELSCONBE CLIFFS

VAP tuners. Technical details willingly.
“BEVELHPMEMES o\ p yiAVEN - SUSSEX
WW-—173 FOR FURTHER DETAILS.

2 AMHURST ROAD

WORLD WIDE EXPORTERS
OVYERSEAS ORDERS SENT FREE
OF PURCHASE TAX AND SHIPPED
PROMPTLY AT MINIMUM COST

Fully [Mustroted catalogue 4/6 UK. (Export
7/- (30)). Refundablc(ﬂgamu first purchase of
$20)

C.C. GOODWIN (SALES) LTD.

(Dept. W72) 7 THE BROADWAY,
WOOD GREEN, LONDON, N.22.
Telephone: BOWes Park 00778

| minute from Woad Green Underground
Open 9-6 Monday to Saturday (Thurs. -1 p.m.)

“WIRELESS WORLD” TEST INSTRUMENTS
Complete sets of Metalwork, machine engraved Frone
Panels. Special Tag Boards and all specified Ist grade
components.  For professional appearance and per-
formance.

Send 6d. in stamps for fists
MALVYN ENGINEERING WORKS

£ ncmeer: m the Radie and Elecironic Industries
T CUR STREET, HEREFORD, HERTS.

Must  reside in  North-West
London. Good pay and conditions.
Apply, giving full details of ex-
perinnce, etc. toi—

DERWENT TELEVISION

64-6¢. BALLARDS LANE,
FINCHLEY, N.3.
FINchley 2226/7

WW-—169 FOR FURTHER DETAILS.

p. O. 3000 TYPE RELAYS
AT A PRICE YOU CAN AFFORD
Reconditioned as now. Built up to customors ree-
wirements, Retarn of post delivery. Let usquote you.
CATALOGUE 1/6 "Fokv FreE

_ 93 Nox 1 H ROAD
RADI® CONTROL Rﬂ;uﬂ ls BRIGHTON _
= BRlGHTON

65806 EXG0VT Emlﬂlsﬂl‘(i

WW~—I170 FO"( FUI{THER DETAILS,

&

___TL‘LI,I’HON i: HERT

“ORD 2264 |
. City & Guilds, G.C.E.,
n or technologist for high
detafls of

and security.

ws. and courses in all hranches of cnginecring
| bullding, elecrranics, cte.. write for 15G-page hand-
k. —FREE.—E. O (Dept. 151K).” 29, 15

Lave, London WB. a7
RA O officers see uw worl Sea-going and shore

nppointments. Mlclns Lurin 1965.
Grants availabls P students. Stamp
tor prmpecxm relbss Collwe i Bav. 1128

R E., City & Guilds and R.T.E.B. exams.. specials
d 1.C.S" home-study course Sl ensure success.
—For details of uldc ranse of, and diplomi
.'\nd elbctmn cs n.lsu e practienl
T PJH\YAH'

o
courses wia kits Neite
Rd., Loudon, §.w.11.

o
\N“—‘Ul FOR FUiTn‘ER DETAILS

HAMMERITE

HANMER PATTERK BRUSH PAINT

The pattern fa In the tin. All you do b sl it on
COLOURS: Line, silver or metallle black.

allan 35/-.> Carr. up 0 5 90

18, over 10;-,

nt f-.
1 pm( 15, .a( nt b mzd.
com hops ar he manutscturs

mm(‘u P ROIALIY FADTS (\\ i \hd.le\ Square,
feld, Northmmberland. < Stocksfieh

Ww—174 FOR FURTHER DETAILS.

SHOEBURYNESS ELECTRONICS
We offer the greatest ever parcel of all new com-
ponents.
Over 350 mixed new clectronic components.
Each parcel will include:
Candensers, Resistors, Diodes, Transistors. Silicon
Rectifiers, Poteatiometers, IFT's, Valve Bases, Tuning
Condensers, Transformers, Printed Circuits, Coils, Ecc.
The Price 10/ plus 3/6 B.P.
90 Bunters Avenue, Shocburyness, Essex.

WWw—175 FOR FURTHER DETAILS,

SMALL TRANSFORMERS
Microphone, Pick-up, Linc input, Output, Com-
puter Rectifier, High Fidelity, Midget Transistor
Vibration.  Seismee,  Instrument, Photacell,
Recorder, Bridge and Experimental Trans.
formers of all kinds. Quick delivery. Large
or small quantities.

E. A. SOWTER LTD.

7 Dedham Place, Fore Street, Ipswich

Suffolk. Tel.: lpswich 52794

WW—176 FOR FURTHER DETAILS.

DINSDALE AMPLIFIER

Printed, Clr:un:s and parts for Mono and Sterco units

UNER: Princed Clrcuus and all parts

avmhble lncludlng R.F. Assem

LLARD PI-MODE S, KMPLIFIER. Offcial

e Bared haw avaifsble, also Printed Cireutt Pro-

amplifier for Guitar use with two channel input and
S.A.E. for lists.

tremolo.
HART ELECTRONICS
321 Great Western Street, Manchester 14

WW—177 FOR FURTHER DETAILS.

ROD, BAR, SHEET. TUBE, STR!P WIRE
No (lummly 100 small Lrsl on apph:atmn
RASS C BRONZ
ALUMINIUM LIGHTALLOYS
TAINLESS STEEL
H. ROLLET & Co. Ltd.
Howie Street S.W BATlersca 7872

I 1
ALSO AT LIVERPOOL. BIRMINGEHA]
MANCHESTER. eEDs, GLASGOW

Ww—178 FOR FURTHER DETAILS.
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FOR ALL YOUR PANEL WORK
WRITE FOR ILLUSTRATED
BROCHURE OF PARALEX
& LUFBRA ADJUSTABLE

HOLEGUTTERS

RUTHRHORSE OR STRAIGHT
TAGER SHANK  DIA.
TGS TO % DIA.

UP TO NO. 4

HOLES ACCURATELY BORED
FROM lin. DIA. TO 124in. DIA.
AKURATE ENGINEERING Co. Lid.
CROSS LANE, LONDON, ‘N.8
TEL. FITZROY 2670

TEST EQUIPMENT

VALVE VOLTMETER
DC. Input Dnpelance
11 Megotiag, 7 Vollase

L5

R0 eting for eccives
aliznment. - Complete

£13/19/8 (Posi B30,

TRANSISTORISED INSULATION TESTER. O
ation, 10 eranking of Zenermtor, i testin cs
500, to meartrt up o B0 Mycohis

cansying esse aunl el lels,  OKLY £17.

Landsd orer
00, 250 and
Complete i Sentins
.10.0.

£0.000 OIS PER VOLT TESTMETER MODEL 700

Beads 3.C. an L voltages np to 5,000, Altersating anid

Direwt Carveait up ta 10 sinps. 1 exletance up 16 50 Megohms.

Deciticla fram — i emal buzzer for auglible

wirnlug of shirt and ditted with st

= mw sz 43,
Jiaa righd Jauile

autic
2., overal} diny
whieh ean

179 FOR FURTHER DETAILS.

measured with ease
accurately and safely wnh the pocket size
Ideal for Radio
TV, Cars, etc.

Send On’y 97’6 or askfor leaf!ef

WAVEFORMS LTD.
72 VAUXHALL BRIDGE ROAD LONDON-SW1

WW—18% FOR FURTHER DET:\XLS

240~ ELECTRIC POWER gmrE®

mfrom 12 - CAR BATTERY
" AMERICAN DYNAMOTOR UNIT
\. T

sl 125, 0utpsl 200/2501 31156 14 220malts,
#4107 TELSVISION, POWER [00Ls and al
Dainetsal AC/DC FLECTRICAL EQUIPMENT, ghves|
. wandatlel resslts. Price ONIY£10 - 20hgetvery

‘Send stamped envelope for fall ilfoslcated details|
D>3 SCIENTISIC PRODUCTS, CLEVELEYS, Lancs.|

WWw-—181 FOR FURTHER DETAILS.

A COMPLETE
SERVICE @Oums

FROM YOUR BREADBOARD OR
ROUGH PROTOTYPE, PRINTED CIR-
CUITS PREPARED, ASSEMBLED AND
bogy TESTED. SMALL OR LARGE o=
QUANTITIES.

INSTRUMENTS
FINAL STAGE INGLUDING ©-=
GASE DESIGN AND STYLING.
b=y FINAL TEST AND FURTHER DE- O
VELOPMENT IF REQUIRED.
DESIGN
B FACILITIES AVAILABLE FOR ALL O=
TYPES OF ELECTRONICS.
SUB-CONTRACT
ELEGTRONIG OR ELECTRICAL WORK
RTAKEN. ANY NUMBER.
EXGELLENT DELIVERIES.

—— ) fra . et
RCS ELECTRONICS

FATIGNAL WORKS, IATH ROAD,

HOUNSLOW, MIDDX, HOU 0237

ONLY £8/19/6.

20,000 QS PER VOLT TESTMETER. HODES TP5 lds

Yoitages o G 0 phie per volt aiul 4 o

10,000 o. By A5 Reata e

Capaell: e t0 D iyl teoms AR i,

% 53in, X 1iin. onLY £5/19/6.

£090 OHNE PER VOLT TESTMETER. MODDL TP-10. Roas
L rolia o nd Ite-

artent to 300 -\
eh ince xo ) Bleg. Derit

" 0
or Auiio moaeurcan u Slu.flm X djin. x

Tin ONLY £ 10/,

LM,
0 kels. in 2 bands. This is the Uniled
s, A e i oo Bt Frequeuey Meter,
it e ruany il tetuns

olt o

! Modulilon
e et e ons sxm X 8in. %

KQMEREX INSTRUMENTS
TRANSISTORISED AUDIO GENERATOR.
oF ajuare waye. With battery €16/15f.
TRANSISTORISED SIONAL GENERATOR.
Better than 2% WIk Wt €910
TRANSISTORISED RESISTANCE CAPACITY BRIDGE. 19
0 e 81 LU I a1 i sl Hhensor
With batt

MAINS OPERATED TRANSISTOR POWER SUFPLY UNIT.
Eemiated utput 1415 v up to 100 . Overload protection.
£61.

i

10-100,000 ¢/a. Sine

1540 kefs.-860 Mefe.

TRANSISTORISED INDUCTION BRIDGE. Tii! to 1001, £18.

VARIABLE VOLTAGE ’mm:srmzm:lzs Fully sheowted

Iuput 280 v. A.C. 80,80 cycles. Outpul nps. type
£5/17/8. o B 10 amps. twe ELE0r B aups.
wpe £3220-

STANDARD TRANSFORMERS
Taeuum improyu ued Interleiyed
S, ALL BRANE

universal mount-
NEW 18/8 cach.

250 v
ed at 1 v.

'rmz \l:llmwlml -
! S0

0 .
13,20 and 24 v. to give +4:5-0-8-
810 v, ete

HARRIS ELECTRONICS
{LONDON) LTD.
I38 GRAY'S INN ROAD,
LONDON W.C.i.
Telephone: TERminus 7937

Trading hours 9-6 Monday to Friday, closed Saturdays.
S.A.E. brings full decails ofany & bove.,

AMERICAN

TEST & COMMUNICATIONS EQUIPMENT

ANJARC:33  ULILE. Transccivers «
n Sept. Advt. Price £85.

VR Radio Terminal or

Relay equipments 100/400 Me/s.

& -19X_Mobile F.M. Trans-

ceivers. Freg. 152/171 Me/s, P.O.

detaited

AN/TRC-24
AN/VRC-19

Eoet 2 and 12

v and 12 respec-

Price £10 and £ ©

AN/TCC-3 one Terminals (A -682/

ANJURC-4 & ANJURG-}  VHLF/UILE,
#5.0.8." band * Hundy-

TalL:c &
ANJARN-44 Compass Receivers
X band Radar Beacons.

AN/ARN-6 &
ANJFPN-13

BC-610/E  H.T. Transmivers, 2/18 Mefs.
"F.0, or Xt1. P.O. 100 w.

8C-610/B vi}ll Transmitters,  100/156
€

BC-1332 il‘mlgs;nmus (P.O. AN/MRN-3
I

CU-168/FRR 21 valve Antenna Couplers.

OS-8AJU  Oscilloscopes. Price £18.

TS- ’7/15\1 Precision R-C Bridges.

TS-31/AP  High Speed Oscilloscopes.

$-236/U  Precision LAB Osciiloscopcs.

18-207/U  General purpose Multimeters.

TS-382D/U ignal Generators, 20

TS-L47A/UP Radar Test Sets.

T5-1138/U _ Signal Generators 75 kes/40 M/cs.

TS-917A/CG (Stelma TDA-; 2) Telcgﬂph Dis-

tortion Analysel
ME-22/PCM Decibel .’\A:Lus 15/ 25 DBM.

% Currem Catalogue Price 1/- %

SUTTON ELECTRONICS
Salthouse, Nr. Helt, Norfolk.  Clev 289.

GCommunications Equipment

H.F. THANSMITTER[RECEIVER RE
series 10 Wll(ts

Currend, i on full transmib povier—
1 Avms/12V,

1smit—3 awiteh selected ory
Reerive—Coutinuons tuninz or prese

& models available—R

1 clnmnels,
chamels.

3 me/s
Suitable for service in extreme elim
tions—as used in antaretic ~~\ncdmons
TRANSISTORISED P.S.U.  Suitahle for
divest wnhcemcm of Rutary ‘Wrunstormer
PSU in WS
FIELD TELEPHONES FT.1A.
liuhtweight (or point-to-point u
Ly mnuml switchboard ithoul
or separate s\uulmu5 I'mornmucn
to Il'llci' standard.
FIELD TELEPHONES FT.2A.
. extensivaly  sealed  and
apainsk extreme weather conditions,
CARRIER TELEPHONY SYSTEMS, | |
and 1, 4—all sparez.

+ condi-

Tngeed
3

Steel
protected

FHEQUENCY FILTERS. Audio el
Carr frequencies,
LINE TRANSFORMERS, COILS RE-
PEATING, INDUCTION RETARDA-~
ION - PROTECTIVE DEVICES AND
ACCESSORIES for SWITCHBOARDS,
RHEAD AnND UNDERGROUND
LINES ete.

R. GILFILLAN & CO. LTD.,

98, Dominion Road, Worthing, Sussex.
Tel.: 8710, Cables: “G1L”,

WW—182 FOR FURTHER DETAILS.




SOCKETS

inshort supply?

146

WirkLESs WORLD

MaRcH, 1966

You need a

DIS-BOAR

DIS-BOARD is a registered trade matk.

THERE ARE OVER 1000 COMBINATIONS
1N ALL TYPES OF FITTINGS

AVAILABLE FROM STOCK %
Full titerature and price list from
LEXORDIS-BOARDSLTD

Allesley 0ld Road. Coventry.

Tel. 72614,

Introduction to Laplace Transforms

for radio and electronic engineers
W. D. Day, AMIEE, AMIERE.
Presents the theory of the Laplace transformartion in
easily understood language, dealing with electrical
circuits from the very first paragraph to the stage when
transforms are used to invus[igalc transient conditions.
The first part of the book is designed for home study
while the second half is designed as an introduction to
more advanced texts.
325 6d net, by post 33s 6d

ront leading booksellers

ILIFFE Books

DORSET HOUSE, STAMFORD STREET, LONDON, SEI|

fr

Ltd

WW—183 FOR FURTHER DETAILS.
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Designs Serving INTERNATIONAL
TELECOMMUNICATIONS INDUSTRIES

FOR
BENCH LINE PRODUCTION
&
AMATEUR’S CIRCUIT.
SOLDER JOINTING

For full information B
and sales apply direct to

ADCOLA PRODUCTS LTD

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

AUSTRALIAN ASSOCIATES: ADCOLA PRODUCTS PTY LTD., 673 WHITEHORSE ROAD, MONT ALBERT, MELBOURNE
AGENTS IN ALL LEADING COUNTRIES



SOLDER
the world’s

finest cored

solder

FOR THE FACTORY

| FT. PER. LB,
| INS. MM, | 80/d0 SAVBIT
[ 28 30 266 | 24
I 104 | 25642 388 | 36
| 080 | 2032 65.7 60.8
064 1.626 102 96.2
048 | 1219 | 182 170
040 1.016 262 244
036 94 | 324 307
.028 711 | 536 508
022 558 | 865 856
018 46 11292 '[1279
.014 375 1911 1892
012 3146 2730 | 2695
| 0108 | 274 | 3586 3552
! .009 233 | 4950 4895

SAVBIT ALLOY REDUCES WEAR
OF SOLDERING IRON BITS.

Size 12 reel 15/- (subjocty
Contains 102 ft. approx.
18s.w.g. on a plasticreel.

Size1carton 5/- susjecn
C1SAV14 11ft. of 14
s.w.g.

C1SAV16 16ft
sw.a.

C1SAVi8 30ft. of 18
sw.g.

of 16

Size 5

dispenser 2{6 (subjec)
Contains 12 ft. of
s.w.g. in a handy
dispenser.

tSTANDARDGAUGESINWHICH MOSTALLOYS
|ARE MADEAND LENGTHS PER LB. IN FEET.

&

STANDARD ALLOYS INCLUDE
Liauios
MELTING TEMP.
icl F.

TIN/LEAD  B.S.
GRAD

60/40 188 a70

212

50/50 414

4555 215 a19

40/60 234

30/70 255

20/80 275

60/40 HIGH TIN CONTENT

Size1 carton 5/- subjec
C16014 9 ft. approx. 14
sw.g.

C16018 29 ft. approx.
18 s.w.g.

Size 4A

Dispenser 2/6 gubjec
! Contains 9 ft. of

| 18 s.w.g. 60/40 alloy
in a handy

+ dispenser.

dance, 1966

@ Contains 5 cores of non-corrosive high

speed Ersin flux. Removes surface oxides

and prevents their formation during soldering.
Complies with B.S. 219, 441, DTD 5334,
B.5.3252, U.S. Spec. QQ-5-571d.

Savbit alloy contains a small percentage of
copper and thus prolongs the life of

copper soldering iron bits 10 times. Liquidus
melting temperature is 215C°—419°F.
Ministry approved under ref. DTD/900/4535

Solder Tape, Rings, Preforms and
Washers, Cored or Solid, are available
in a8 wide range of specifications.

Liquid fluxes and printed circuit
soldering materials comply with Government
specifications. Ask for special details.

HIGH AND LOW MELTING POINT ALLOYS

ALLOY DESCRIPTION !MELTING TEMP.
°C. RES
= 1LES
Tin/Lead/Cadmium
T.L.C. with vary low melting 145 293
¢ point
Contains 2%, Silver | .
L.MP. | for soldering silver 179 | 354
coated surfaces
Made from Pure Tin for|
P.T. use when a lead free 232 450
salder is essential
High melting point 296- 565-
H.MP soider 1o B.5. Grade 5S| 301 574

FOR THE MAINTENANCE ENGINEER AND ELECTRONICS ENTHUSIAST

PRINTED CIRCUIT AND TRANSISTOR
SOLDER, OR SOLDERING

TEMPERATURE SENSITIVE
COMPONENTS
F :} Size 10 15/~ (sublect)
§ Contains 212 ft. of

22 s.w.g. 60/40 alloy on
a plastic reel.

Size 9 26 (subjecy
Contains 24 ft. of

22 s.w.g. 60/40 alloy
individually packed
in a carton.

BIB INSTRUMENT CLEANER
,L"i Anti-static cleaner
for tape heads, dials,
plastic, glass and
chrome.  4/6 (subjecn

MODEL 3 BIB WIRE
STRIPPERAND CUTTER
Strips insulation,

cuts wires and splits
plastic twin flex. 4/ subject

WW—002 FOR F'RTHER DETAILS,



