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No Keyswitch is proud t0 announce five new miniature relays that cleanly
sweep the field. British designed, British deveioped, and British made,

5 BRITISH the KMK range features high contact capacity, moulded
assembly for high insulation, phosphor bronze contact
MIDGETS springs, 99-9% silver or silver cadmium oxide contacts,
Swedish iron magnetic circuit, international contact clearance

MAKE of 4mm, life in excess of 5 million operations, connection by solder
or push-on type ‘110" connectors, open relays mounting in -any

&9 B RE A position, and plug-in relays for international plugability. Unit
prices are as low as 9/4d (1,000 rate), substantially less

1968!5 for larger quantities.
These versatile new midgets are available with one, two or three
BIGG Es changeover contacts rated up to 10A at 250Vac/6Vdc, and
with coils for 6-230Vac/2:-8VA and for 6-200Vdc/tW. Contact

RELAYS NEWS (oo, cmpies e i i

‘Keyswitch Relays Ltd, Cricklewood Lane, —
London NW2; telephone: 01-452 3344 Kgyswnc;m
telex:-262754. ' : L

K(-;YSW\TCH RELAYS=WHERE THE ACTION I5-KgyswiiCH RELAYS
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When 1s an Avo meter
not an Avometer?

. When
- ItS an
Avo

- Digital

~ System

That's new! Yes, and 1t has full multimeter and print-out
facilities and other plug-in capabilities.

Please write for full specs.

Avo Limited
Avocet House - Dover - Kent Telephone Dover 2626 Telex 96283 THORN

AVQ MEANS BASIC MEASUREMENTS ALL OVER THE WORLD
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what has changed?

Well, loudspeakers for one thing. Practically
all loudspeakers designed in the last few years
have (rightly) followed the trend towards
lower efficiency and therefore require more
power to drive them.

And pickups, too. The trend here is towards
smaller and lighter moving parts producing
lower outputs, requiring greater sensitivity
and improved signal to noise ratio in the

pre-amplifier.

QUAD has changed to accommodate both,
and has also taken the opportunity of
introducing other significant improvements in
performance and facilities.

QUAD 33 T QUAD 303

QUAD for the closest approach to the original sound

Complete the coupon below and post today for full details of the new QUAD
Ju BN BN I BN BN BN e BN BN SN N BN B N B B EE
I Please send me a copy of the new QUAD leaflet

(Block Capifals)
ADDRESS

L |
|
B nNAvE I o o1
1 | i
(Block Capital
| R |
|
|

ACOUSTICAL MANUFACTURING COMPANY LTD., I
Huntingdon. Telephone Huntingdon (0480) 2561/2 ww I

R R R BRRE B R E R R R TREREE N
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CRTs off the shelf

(Specials take a little longer)

EEV is probably the best source of specialised
CRTs. The standard range is wide and deliveries
‘off the shelf’. ‘Specials’ take a little (but not
much!) longer. Use this service in CRTSs. It's the
most flexible on hand.

ENGLISH ELECTRIC VALVE COMPANY LIMITED cHELMSFORD, ESSEX. TELEPHONE: 61777

WW-—007 FOR FURTHER DETAILS AP300
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______ — ‘Astrohte’
-the
ele ant
de51gn
which

sounds
as

good
as 1t
looks. —

Here's Headset progress.
‘Astrolite’ combines all that’s
good in performance with
reliability and a world beating design.
Light in weight (6.50z approx). New
high level phones (I mW gives comfortable
listening level). Partial noise exclusion.
Communications or hlgh fidelity versions — magnetxc,
carbon or moving coil. ‘Personal tension adjustment’
gives fingertip control of microphone boom arm. Nylon and
stainless steel unbreakablhty Tropicalised. New design cable
minimises crosstalk. Ge't details in full, today, from

AMPLIVOX AMPLIVOX LIMITED INDUSTRIAL DIVISION, . |
LIMITED Beresford Avenue, Wembley, Middlesex Tel 01-902 8991, Grams & Cables Amphvox, Wembley.

HIGH FIDELITY MOVING COILSTEREO HEADPHONFES (TYPE L.S.43) Now available from Davstrom Ltd. Gloucester.
WW-—008 FOR FURTHER DETAILS
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To catch a thief...

Closed circuit television is proving very sleuthful in keeping an eye on
things. But when it comes to watching Rembrandts and Goyas it has to
be reliable. This is where EEV high sensitivity vidicons shculd be used.
These tubes can give up to 8000 hours viewing without dropping off in per-
formance. They also provide unusually high resolution, high sensitivity and
short lag. EEV vidicons are available with two different values of heater
current, 6.3V/600mA and 6.3V/95mA, and with either separate mesh or integ-
ral mesh construction. For.further information and the name and address of
your nearest stockist write to:

ENGLISH ELECTRIC VALVE COMPANY LIMITED
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p
ade in the U. S A
IS your busi

Delivering
them
to you
IS ours.

The next time your business needs electronic components
from the U.S.A,, let us show you how our business can get
them delivered to you—quickly and efficiently, at direct fac-
tory prices, from our huge in-stock inventory of thousands of
components made by the leading American manufacturers in-
cluding this partial listing:

All over the world, "
designers and manu-

facturers of commer-
cial, industrial and military
electronic equipment frequently
find it necessary to specify

American - made components. Too often, however, the Amperex Eimac RCA.

technical details and complex paperwork of international com- Amphenol Electrons, Inc. Raytheon
merce have been thought of as costly, time-consuming obstacles Arrow-Hart & Erie Simpson
in getting the components delivered promptly and accurately. Hegeman General Electric Sola

To help overcome those obstacles, Milo International offers 30“"”5 ﬂ?'lf“l’"c" Hindle Solitron
its specialized facilities and years of experience as a leading it T Staneor
world-wide supplier of electronic components. Whether you need Centralab J.F.D. Superior
only a few pieces of one component, or large quantities of many Cinch-Jones Kings Sylvania
items, your order will receive our complete all-inclusive service Clarostat Littelfuse Texas Instruments
—from immediate price and delivery quotations to processing ggmﬁ:w“b"'e' Maliory Transitron

g ? h A g QOak United Transformer .

of all certificates, licenses and declarations to special export Dale Electronics Ohmite-Allen Bradley  Vector
packaging and delivery expediting. Delco Radio Potter & Brumfield Xcelite

For immediate price and delivery quotations, contact Milo by mail, phone, cable or International Telex.

11 LO International

World-Wide Electronic Component Suppliers
530 Canal Street, New York, N.Y. 10013 / Tel 212-233-2980 / Cable MILOLECTRO, N.Y. / Int’l. Telex 62528
WW—010 FOR FURTHER DETAILS
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Throw thoSe hoods away

No viewing hood is necessary with the EEV high brightness
storage tubes. They give a brightness 50 to 100 times greater than
normal long persistence cathode ray tubes. Used for air traffic
control and other radar applications, they permit observation of a
large area display in broad daylight; even direct sunlight on the face-
plate calls for only a simple filter. The high brightness display,
unrestricted by a viewing hood, increases operator efficiency and
minimises fatigue. Full information on high brightness storage
tubes, and on conventional CRTs, will be sent on request.

ENGLISH ELECTRIC VALVE COMPANY LIMITED cHeLMSFORD, ESSEX. TELEPHONE: 61777

WW--011 FOR FURTHER DETAILS
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Custom huilt amplifier installations from
standard modules

Philips introduce versatile audio system.

PHILIPS

&

Philips make it very easy for you to
realise your own ideas for an audio
system, by introducing an exclusive new
formula based on two principles:
modular construction and stacking
ability.

Qur modules are designed with common
dimensions, styling and controls and
are easily stacked.

The resulting high quality system can be
extended when the need arises by
stacking additional items.

Philips modules enable you to meet
your plans exactly, without compromise
— efficiently and economically.

Use them individually or stacked;

free standing or wall mounted and
where required, in 19 inch racks.

Cases are finished in dark grey which,
combined with the lighter grey of the
panels, achieve a pleasant two-tone
effect.

The modular range includes: 25W, SOW
and 100 W power amplifiers (stackable
to provide higher outputs if required);
preset, mixing, and push button
pre-amplifiers (with remote control
facilities) which fit into each of the
power amplifiers; an AM/FM radio
tuner; a record player and an automatic
tape recorder. The range is completed
by a series of complementary accessory
units, including 19 inch rackmounting
panels.

Intermatching and other problems
common to conventional equipment

are completely eliminated. Choose your
input, control and output requirements,
then make the combination.
Installations are ready for immediate
use, suitable for continuous operation,
reliable.

Use the Philips stacking system and
obtain the exact audio system required
for any indoor or outdoor application.

Equipment survey of the Philips
stackable audio module system

The basic components of the system
are housed in attractively styled
standardised modular cabinets, finished
in dark grey with light grey fronts.
Cabinet width is 400 mm, depth 350 mm.
The high quality equipment is suitable
for all audio applications and for
continuous operation. Reliable solid
state circuitry throughout. Complete
coverage of the audible spectrum at
extremely low distortion.

Power amplifiers
Fully transistorised high quality power

amplifiers for use in all audio
installations. Mains powered. Easy
selection of output voltage by means of
movable sockets at the rear of the
cabinet. Built-in limiter with push-
button control on front panel. Input
from various interchangeable pre-
amplifiers which fit into the housing.
Up to five power amplifiers may be
fed from one pre-amplifier.

Mains voltages: 110, 127, 220, 245 V.
Distortion: 1.5% at nominal output.
Output voltage: loudspeaker output 100,
70, 50, 35, 25, 10 V; line output 4 V.
Sensitivity: 100 mV adjustable.

DC supply: a DC voltage is supplied
by the power amplifier to feed the
pre-amplifier.

Height: 115 mm, stacked 105 mm.

25 W power amplifier LBB 1001

output power: 25 W,

power consumption: no load 16 W,
full load 75 W.

25 W mixing amplifier LBB 1021

as LBB 1001 with mixing pre-amplifier
LBB 1020.

50 W power amplifier LBB 1002

output power: 50 W.

power consumption: no load 41 W,
full load 153 W.

50 W mixing amplifier LBB 1022

as LBB 1002 with mixing pre-amplifier
LBB 1020.

100 W power amplifier LBB 1003
output power: 100 W.

power consumption: no load 33 W,
full load 283 W.

100 W mixing amplifier LBB 1023

as LBB 1003 with mixing pre-amplifier
LBB 1020.

Pre-amplifiers

Pre-amplifiers are special units which
fit into each of the basic power
amplifiers. Controls are grouped on a
panel, which replaces a blind section of
the power amplifiers front. Supply
voltages are obtained from the power
amplifier. Distortion: 0.5%

(40 ... 20000 Hz) .

preset pre-amplifier LBB 1010

Inputs: 4 microphone channels,
sensitivity 0.3 mV, :

1 channel, sensitivity 100 mV for use
with a crystal pick-up,

radiotuner or tape recorder.
Presettings: separate gain adjustments
per input channel.

Front control: common gain control —
fader type — for the overall
programme level.

WW-—012 FOR FURTHER DETAILS

LBB 1020 mixing pre-amplifier

Inputs: 2 microphone channels,

2 channels adaptable as microphone
channels or as input channels for
crystal or dynamic pick up, by using
microphone insert LBB 1025 or
gramophone insert LBB 1026.
Presettings: separate gain control per
microphone input channel.

Front controls: 4 separate gain controls
— fader type — for each of the input
channels,

1 common bass control — fader type
I common treble control - fader type
2 separate bass cut switches for each
of the microphone channels.

Screw-in microphone insert LBB 1025
to extend the input possibilities of
mixing pre-amplifier LBB 1020.
Screw-in gramophone insert LBB 1026
to extend the input possibilities of
mixing pre-amplifier LBB 1020.
Push-button pre-amplifier LBB 1030
Inputs: 4 universal channels, one of
which has priority function,

max. sensitivity 0.3 mV.

Presettings: sensitivity per channel,
bass cut per channel,

gain per channel,

common bass and treble adjustments.
Front controls: 4 independent push-
buttons for channel selection and

1 common cancellation push-button;
selection buttons are illuminated when
operated; channel 1 has priority e. g.
for emergency; | common gain control
— fader type — for channels 2, 3 and 4.
Remote control: The pre-amplifier has
connections for remote control and
signalling on all channels.

Power amplifier

... with mixing pre-amplifier

.. with push-button pre-amplifier

Wireless World, June 196



Tuner

Record player

Recorder

Wireless World, June 1968

‘Tuner, record player and recorder

equipment

radio tuner LBB 1037

Consisting of the high quality radio
tuning unit GH 924, built into a
standard stackable cabinet.

Frequency bands: 150 . .. 400 KHz
(long wave)

517 ... 1622 KHz (medium wave)

5.9 ...18.2 MHz (short wave)

87.5 ... 108 MHz (FM band)

(the FM section is equipped with stereo
facilities) .

Height: 150 mm, stacked 140 mm.
record player LBB 1038

Consisting of the high quality record
player GC 030 built into a stackable
cabinet. Drawer type chassis and
tinted methacrylate front. The module
cabinet is also available separately
with a blank chassis, suitable for
mounting any other record player.
Chassis is self-locking when pushed into
the cabinet.

Height: 220 mm, stacked 210 mm.
tape recorder LBB 1039

Consisting of the high quality tape
recorder EL 3572, built into a
stackable cabinet. The recorder is

WW-—013 FOR FURTHER DETAILS

mounted on a drawer type chassis
which is self locking when pushed into
the cabinet.

Height: 220 mm, stacked 210 mm.

Accessories

cable transformers LBC 1100
Completely mu-metal screened 500 2 /
500 £ high quality microphone
transformers for isolating or balancing
purposes.

Mounting sets LBB 1045

Two threaded rods of 140 cm length,
two strips, four nuts and four washers.
Rods can be cut to length after
mounting.

19 inch rack mounting panels LBB 1035
and LBB 1036

For mounting stackable modules in
existing 19 inch systems.

Mounting hinges LBB 1046

For mounting a complete stack to a wall.

Electro-acoustics Division

of Philips Industries,

N.V. Philips’ Gloeilampenfabrieken,
Eindhoven, The Netherlands.

PHILIPS



FOR SUPERB QUALITY AND WORLD
WIDE DISTRIBUTION HALTRON
OFFER A VAST SELECTION OF
VALVES FOR ALL AREAS OF
RESEARCH AND INDUSTRY

FOR QUALITY, RELIABILITY AND WORLD-WIDE AVAILABILITY, RELY
ON HALL ELECTRIC'S SPEED, INTELLIGENCE AND REPUTATION

VALVES FOR:

Radio and Television Manufacturers.
Radio and Television Service Departments.
Radio Relay Companies.

Audio Equipment.

Electronic Equipment.

Instrumentation.

Computers.

Marine Radar.

Communication Equipment.

I R Research and Development,
Government Departments.
Aircraft Military and Civil.
Ministry of Aviation Approved Inspection.

Air Registration Board Approved

RADIO VALVES & TUBES

All enquiries to:
Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5,
Telephone: 01-4858531 (10 lines). Telex: 2-2573. Cables: Hallectric, London, N.W.5.
WW-—014 FOR FURTHER DETAILS
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'you solder,

ANTEX
PRECISION

ANTEX PRECISION SOLDERING IRONG

At

T I |
7 ]

If your production processes call for fine precision soldering,
then you must have the new Antex Precision Soldering Equip-
ment Catalogue. This details the range of Antex irons, with
complete performance specifications, full details of spare bits
ete., a3 well as information on de-soldering tools, iron stands
etc. In fact its 16 pages (in colour!) deal with every aspect of
Precizion Soldering. And its free—just send off the coupon.

UNIS

ANTEX LIMITED - GROSVENOR HOUSE

TO: ANTEX LIMITED
GROSVENOR HOUSE, CROYDON, CR9 1QE

Please send me_____coples of the Antex =

Precision Soldsring Catalogue B

[ |

NAME u

, E
PQSITION -

s

COMPANY =

ADDRESS s

|

||

n

||

W6
EEEEUNEEERENENNEEEEEEEEDE I=

CROYDON CR9 1QE : Telephone: 01-686 2774
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The “New Look” In Instrumentation is

From Heathkit

The newest and most practical innovation in electronic instrumentation
is the exciting new ultra-functional styling format from Heath. New
instruments feature a unique cabinet frame consisting of the front
and rear panels and side rails which completely supports the component
chassis independently from the top and bottom cabinet shells. This
allows complete freedom from assembly, check-out, and calibration.
The sturdy side rails conceal retractable carrying handles. The die-cast
front panel bezel styled in chrome and black, the black side rails, and
the beige front panels and cabinet shells give the new instruments an
cppecrance os up-to-date as their functionol performance.

KIT IM-25 N Aepr i New Sclid - State High - Impedance Volt - Ohm
£48.10.0 rr 76 modek. Milliammeter . . . IM-25

¢ 9 AC, and 9 D.C. voltage ranges from 150 millivelts to 1500
velts full scale @ 7 resistance ranges, |0 chms centre scale with
multipliers x I, x 10, x 100, x 1k, x 10k, x 00k, and x| meg ...
measures from one ohm to 1000 megohms o Il current ranges
from 15.A full scale to I.5A full scale ® || megohm input impedance
on D.C. ® |0 megohm input impedance on A.C. ® A.C, response
to 100 kHz ® 6in. 200uA meter with zero-centre scales for positive
and negative voltage measurements without switching @ Internal
battery power or 120/240 volt A.C., 50-60 Hz e Circuit board
construction for extra-rugged durability.

New Solid-State Volt-Ohm Meter, IM-16
® 8 A.C. and 8 D.C. ranges from 0.5 volts to 1500 volts full scale

KIT IM-16 ® 7 ohm-meter ranges with 10 ohms at centre scale and multipliers
£28 8 0 of x I, x 10, x 100, x Ik, x 10k, x 100k, and x | megohm ® || meg-
O P.P. 6/- ohm input on D.C. ranges, | megohm on A.C. ranges ® Operates

— on either built-in battery power or 120/240 volt A.C., 50-60 Hz

e Circuit-board construction.

New Variable Control Regulated High Voltage
Power Supply ... IP-17

® Furnishes 0 to 400 volts D.C. @ 100 mA maximum with better
than 19 regulation for 0 to full load and £ 10 volt line variation
® Furnishes 6 volt A.C. {@) 4 amperes and 12 volt A.C. @ 2 amperes
for tube filaments ® Provides 0 to —100 volts D.C. bias @ | milli-
ampere maximum ® Features separate panel meters for continuous
monitor for output current and voltage ® Terminals are isolated
from chassis for safety ® High voltage and bias may be switched

8 w!_: 3§~ T “ off ”” while filament voltage is “on” ® Modern circuit board
5 and wiring harness construction @ [20/240 voit A.C., 50-60 Hz

) —t | operation.
KIT IP-17 New Improved Version of the famous Heathkit
£37.4.0 »r 106 Solid-State, Voltage-Regulated, Current-Limited

Power Supply . . . IP-27

e New zener reference ® New improved circuitry is virtually
immune to overload due to exotic transients @ 0.5 to 50 volts
D.C. with better than 1[5 millivolts regulation ® Four current
ranges 50 mA, 150 mA, 500 mA and 1.5 amperes @ Adjustable
current limiter: 30 to 1009, on all ranges ® Panel meter shows
output voltage or current @ * Pin-ball” lights, indicate “ volt-
age” or ‘‘current’” meter reading ® Up-to-date construction
® Unequalled performance in a laboratory power supply.

Many other instruments in range
why not send for the

FREE CATALOGUE and

KIT 1P-27 - ' E UVENT BR
£46.12.0 ¢r. 3 INSTRUMENT BROCHURE

Full specification sheet available on any HEATHKIT model from

- DAYSTROM LTD. -~ s ve -1
DEPT. WW-5, GLOUCESTER, ENGLAND coupon on )

Member of the Schlumburger Group including the Heath Company rlght. ' !

MANUFACTURERS OF THE WORLD’S LARGEST SELLING ELECTRONIC KITS g

WW—016 FOR FURTHER DETAILS
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The 'World's Best Buys' in Electronics come

All models are available in ready-to-use or kit form.

Latest Portable Stereo Record Player
SRP-I

This stereo, fully transistorised,
mains operated player offers
new standards of reproduction.
Automatic playing of 16, 33, 45
and 78 r.p.m. records. Al
transister-—cool instant opera-
tion. Dual LP/78 stylus. Plays
mono or stereo records. Suit-
case portability. Detachable
speaker enclosure for besc
sterec effect. Two 8in, X Sir.
special loudspeakers. For 220-
250¥. a.c. mains operation.
Overall cabinet size 15% X 3} x
10Lin. Choice of handsome twe-
tone blue and grey or red and
grey fabric coverings. Compact.
economical stereo and mono record playing for the whole family—plays anything
from the Beatles to Bartok. All solid-state circuitry gives room-filling volume,

Kit £28.6.0 incl. P.T. p.p. 10/6 Ready-to-use £35.4.0 p.p. 10/6

U XR-1—Portable Radio

Strong, robust construction with reliable perfor-
mance. 6 transistor, | diode circuit provides the
power and range you can't get from miniatures.
Covers long and medium wavebands. Cabinet
finished in beautiful real leather or in the attractive
colours Navy Blue, Coral Pink, Lime Green
(please state second choice).

Kit £12.8.0 colour case p.p. 4/6
Ready-to-use £14.8.0 ,, p.p. 4/6
Kit £13.8.0 leather p.p. 4/6
Ready-to-use £15.10.0 , p.p. 4/6

UXR-2—Portable Radio

A De-luxe 7 transistor, 3 diode circuit offers
big-set sound. Battery saving circuitry—bat-
teries last for months. Push buttons for Long and
Medium wave coverage and tone control. Easy-
tune slide-rule dial. Double tuned LF. stage.
Qutput for phone or tape recorder. Choice of
real brown or black leather case and handle.

Kit £15.0 0 p.p. 6/~
Ready-to-use £17.10.0 p.p. 6/-

NEW Portable
Solid-State Yolt
Ohm Meter

Just right for the home owner,
boater, model builder, hams

. sophisticated enough for
even radio and T.V. servicing.
Solid-state circuit ® FET input,
4 silicon transistor, | diode,
4 A.C. voltage ranges, 4 D.C.
voltage ranges, 4 ohm ranges,
Il megohm input on D.C.
| Megohm input on A.C.,, 4%in.
200uA meter. Battery powered.
Rugged polypropylene case with
self cover and handle. Storage
space for test leads. PCB con-
struction.

Kit £12.12.0 p.p. 4/6

Ready to use, price on request.

Visit the HEATHKIT CENTRES

GLOUCESTER:

Bristol Road. Tel: 29451
LONDON: l

233 Tottenham Court Road.  Tel: 01-636 7349 l ----------
BIRMINGHAM:

17-18 St. Martin House, Bull Ring.

Tel: 021-643 4386 I NAME
Demonstrations by arrangement. ’

I ADDRESS

SEND FOR FREE CATALOGUE JIJP™ |
' |

B

Many other models, SEND FOR THE FREE CATALOGUE

0 0 0 O R R

DAYSTROM LTD., Dept. WW$é
I Gloucester, England. Tel.: 29451

I ] Please send further details of modei(s)

I (7] Please send FREE British Heathkit Catalogue.

from Heathkit

Latest Portable Stereo Tape Recorder
STR.I

No other British model offers this
specification for this price. Not only
a tape recorder but a complete stereo
sound system in one compact unit
i-track stereo or mono record and
playback at 7%, 32 and 1§ i.p.s. Latest
18 transistor circuit. Recording level
indicator. ®Wellknown British deck
with digital counter. Stereophcnic
mic. and aux. inputs @ Speaker/head-
phone outputs. @ Built-in audic
amplifiers give 4 watts output (rms)
per channel. Two high efficiency
8in. X 5in. loudspeakers. Versatile re-
cording facilities. Seo easy to build.
Actractive black Rexine cabiret with
pastel grey matching panels.

Kit £58.0.0 incl. P.T. p.p. 10/6. Ready-to-use £70.6.0 p.p. 10/6

LUXURY Class Car Radio, CR-1

A small, compact, high output unit.
Superb long and medium wave entertain-

ment whenever you drive. For |2v.
positive or [2v. negative car earth
system. @ 8 latest semi-conductors (6

transistors, 2 diode circuit). ® Powerful
cutput (4 watts) will drive two speakers,
e®Styled to harmonise with most car
colour schemes. @ Supplied in two units,
pre-assembled and aligned RF unit kit,
£1/13/6 inc. P.T. [IFJAF amplifier kit
£11/3/6, both models required.

Kit £12.18.6 incl. P.T. p.p. 4/6
Loudspeaker £1.2.3 extra.

Ready-to-use £19.12.6 p.p. 4/6

AYON Mini SPEAKER

Excellent performance from small size éLin. Bass,
32 mid/high frequency unit. Inductor/capacitor

cross over network. Supplied in two units, both %
required.

Total Kit £14.0.0 incl. P.T. p.p. 10/6
Ready-to-use £18.18.0 p.p. 10/6

Transistorised 12 -+ 12 w. Stereo Amplifier,
TSA-I12

This luxury-quality amplifier utilises transformer-
less output circuitry giving superior performance,
lower phase shift, wider response and lower dis-
tortion. It delivers 12 watts R.M.S. per channel
into 8 ohms over an extremely wide frequency
range of 16 to 50,000 cfs.

switch easily handles your
auxiliary inputs—stereo or mono.
Treble boost and cut.

A six-position source
records, radio or
Baxendall type tone controls for Bass

and
Its high class performance is matched only by its sleek and
attractive low silhouette styling

Kit £30.10.0 Ready-to-use £38.0.0 p.p. 10/6
(cabinet £2.5.0 extra.)

WW—017 FOR FURTHER DETAILS
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FREQUENCY

Our filters give higher

attenuation in a fraction
of the space

Broadband Filters offer:

1. Highest attenuation at the
lowest frequencies in the
smallest package.

2. Typical cut-off frequency
of 2kHz in less than 3 size of a
conventional filter.

3. Excellent performance to
beyond 10 GHz.

4. Hermetically-sealed, robust
metal housing providing pro-
tection against the most strin-
gent environments over the
temperature range —55°C to
+125°C.

5. Internal construction incor-
porating unique Erie rolled
ceramic capacitor elements in
an L network with ferrite or
monolithic elements in a Pi or
T network with toroids.

6. Selected styles approved
for military and aerospace
applications.

Filtercons offer:

1. Highest attenuation in
smallest size at lowest cost.

2. Typical cut-off frequency
of 2 MHz in a wide range of
styles.

3. Excelient performance to
beyond 10 GHz.

4. Wide range of robust con-
figurations for solder-
mounting, bush-mounting
and multi-assemblies, for reli-
able operation over the tem-

perature range —b5°C to
+125°C.
5. internal construction in-

corporating ceramic capacitor
elements and ferrites in a Pi
network.

6. Selected for major military
and aerospace applications.
‘WW—018 FOR FURTHER DETAILS

Erie Broadband Filters and
Filtercons eliminate interfer-
ence caused by switches,
relays, motor commutators,
SCR’s and transistor switch-
ing. These filter devices are
exceptional in thatin a volume
less than 1 cubic centimetre
they offer typically an inser-
tion loss of 80 dB minimumiin
the range 150 kHz to over
10 GHz.

The components on the graph
are illustrated life size.

Contact us for fuller details.
Technical Sales,

Erie Electronics Limited,*
South Denes,

Great Yarmouth, Norfolk.
Phone: 0493 4911.

Telex: 97421. )
Filtercon is a registered @
trade mark L/ ®

* Formerly Erie Resistor Limited

Wireless World, June 1968



prepare
NOW ,
for tom C[row S
WO

Todaythere is a huge demand fortechnologists such as
electronics, nuclear and computer systems engineers,
radio and television engineers, etc. In the future, there
will be even more such important positions requiring
just the up-to-date, advanced technical education which
C.R.E.Il., the Home Study Division of McGraw-Hill Book
Co., can provide.

C.R.E.l., Study Programmes are directly related to the
probiems of industry including the latest technological
developments and advanced ideas. Students claim that
the individual tuition given by the C.R.E.I. panel of experts
in each specialised field is comparable in technological
content with that of technical colleges.

Why C.R.E.l. Courses are best

No standard text books are used — these are often considerably out-of-date when printed.
C.R.E.l. Lesson Material contains information not published elsewhere and is kept up-to-date
continuously. (Over £50,000 is spent annually in revising text material.).

Step-by-step progress is assured by the concise, simply written and easily understood lessons.

Each programme of study is based on the practical applications to, and specific needs of,
Industry.

Take the first step to a better job now—enrol with C.R.E.I., the specialists in Technical Home
Study Courses.

C.R.E.l. PROGRAMMES ARE AVAILABLE IN:
Electronic Engineering Technology * Industrial Electronics for Automation % Computer Systems

Technology * Nuclear Engineering % Mathematics for Electronics Engineers % Television
Engineering * Radar and Servo Engineering

City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300.

POST THIS COUPON TODAY FOR A BETTER FUTURE

To C.R.E.l. (London), Waipole House, 173-176 Sloane Street, London, S.W.1.
Please send me (for my information and entirely without obligation) full details of the Educational

y _____________________J
UR E , ' Programmes offered by your Institute.
My interest is City and Guilds D please tick General D
-/ NAME

The highest level of ADDRESS
Technical Home Study. -_—

EDUCATIONAL BACKGROUND
ELECTRONICS EXPERIENCE WY 107

C.R.E.l. (London), Walpole House,

173-176 Sloane Street, London S.W.1,
A subsidiary of McGraw-Hill inc.

WW—019 FOR FURTHER DETAILS
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MODEL 488 SONO-BAR

MODEL 419 RANGER II

SHURE MICROPHONES—

WORLD STANDARD WHEREVER
RELIABILITY AND

SOUND QUALITY ARE PARAMOUNT

SETTING THE WORLD'S

WITH PRDVED S H u g E STANDARD iN SOUND
NOISE CANCELLING MICROPHONES

When the chips are down, and noise levels are high, Shure Noise Cancelling
microphones with their exclusive Controlled Magnetic cartridges, distance-
discrimination design, and specially tailored response get the message through
. . . even when noise level is so high the operator cannot hear himself! They
have been field-tested and proved in such ear-shattering environments as: drop
forges, helicopters, police power boats, “hard surface” gyms among cheering
crowds, motorcycles, jets revving up, fire engines, etc.

SHURE MODEL 488 SONO-BAR SHURE MODEL 419 RANGER I
Rugged, impact resistant “Armo-Dur” New small size. Only about half the
case. Four types: High or low impedance; size and weight of conventional mobile
transistorized for direct replacement of communications microphones. Unsur-
carbon microphone; and FAA Certified passed for use with portable or miniatur-
Transistorized Aircraft version. ized equipment.

I " —

| Please send me details of Shure microphones. Please recommend the best model |

I for use with my equipment. |

[ NAME....... |

| apoRESS |

|  TO SHURE ELECTRONICS LTE - 84 BLACKFRIARS ROAD - LONDON - SE1 Tel: 01-928 6361 !

WW-—020 FOR FURTHER DETAILS
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The new

"WESTMINSTER’

solid-state radiotelephone
..from PYE

designed for world markets

The new range of ‘Westminster® solid-state radiotelephones is ready for opera-
tion anywhere in the world. Pre-production models successfully endured every
possible combination of adverse climatic, regional, shock and vibration ex-
tremes for over a year. This exacting field-test programme has proved the
‘Westminster’ range of radiotelephones suitable for global operation.

The ‘Westminster’ range is type-approved in many countries; dash, universal or

motorcycle versions are available.
rooN g
iyt
Ty |
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' Pye. Telecommunications Limited, Cambridge, England.
Telephone: 0223 61222 Telex: 81166

WW-—021 FOR FURTHER DETAILS - MR43
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OSGILLOSGOPE USERS

here is the answer to your
calibration problems!

pgeand

A new instrument, the BRADLEY Oscilloscope Calibrator 156
provides all the facilities required for the calibration of modern
precision oscilloscopes. Simple to use, it is designed to .
calibrate vertical amplitude and sweep speeds, and to check
risetime. A unique feature is the direct reading of percentage
deviation from true values.

G.& E. BRADLEY LTD
]l Vo I M) @ INSTRUMENTS | g rcTRAL HOUSE, NEASDEN LANE, LONDON, N.W.10,
TELEPHONE: 01-450 7811 TELEX: 25583

WW—022 FOR FURTHER DETAILS
18 Wireless World, June 1968



design engineers can
have
50 ppm TC:0.52tolerance

-off the shelf!

Give us a ring, and you can have new Filmet® Resistance range: 1009 to 360 KO, E24 series
resistors in development quantities as soon as the Power rating: iw, 3w, jw Mult-Rating
postman can get them to you, Temperature range: —355°C to + 125°C

The new standard Filmet range meets all the
requirements of DEF s115-1 Style REG7...and at
. a price that certainly isn’t standard for the //;
s
(\i(‘

kind of stability it offers. But thi ’l1 find out <
nd of stability it offers. But this you’ll find ou metalﬁlml'eSlSto

for yourself. When you ring, or write.

Bede Industrial Estate, Jarrow, County Durham
Telephone : Jarrow 897771 Telex: 53353 e

u MORGANITE RESISTORS LIMITED iﬁ
g Morgan e

WW—023 FOR FURTHER DETAILS
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The same safeguards in manufacture and control that have won government contracts for
TEONEX in over forty different countries apply equally to ensure top quality for private users too.
When you require valves to comply with E.V.S. or M.I.L. standards — choose TEONEX. .

The TEONEX range (for use outside the U.K. only) incorporates the entire series of British-
produced valves or their Continental equivalents, including a wide range of colour T.V. valves.
Price list and technical specifications may be obtained from:-

Export Enguiries Only Please! TEDNER LIMITED

2a, Westbourne Grove Mews,
TEONEX London, W.11
= | England.

‘WW-—024 FOR FURTHER DETAILS
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and these publications tell yo

The High Fidelity Manual

Explains all about High Fidelity and the " mysteries " of
Stereo and, of course, gives fullest information on all
Goodmans High Fidelity equipment. Enclosure drawings
are included for all single and multiple unit loudspeaker
systems, so the D.1lY. enthusiast can make his own, or
they can be bought ready-made from manufacturers we
recommend.

Goodmans amplifier, tuner, record player and range of
complete loudspeaker systems are there in detail. If you're
interested-or are becoming interested ~ in High Fidelity,
you'll find the Goodmans Manual 28 pages of interesting
and informative reading. Send for your free copy.

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Telephone : 01-902 1200

l about Goans High Fidlty

The Audio Suite Booklet

Features in full colour the most compact, adaptable,
handsome and the most technically advanced audio
system in the world. Easily installed —in minutes—to suit
your home ; Simplicity itself to operate— Goodmans Audio
Suite is the High Fidelity system. If this is what you want,
just send for the Audio Suite booklet.

Please send me a free copy of

[ Goodmans High Fidelity Manual
[ Goodmans Audio Suite Booklet
(tick which required)

Name
Address

WwWWw 6
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THEOUEEN'S AWARD
TOINDUSTRY 1385

New from Garrard—the AP /5 a
high-fidelity single record-playing}

unit for Iessw than £23°

You get all these advanced features with this elegant unit:
e Diecast aluminium pick-up arm. o Non-magnetic turntable.
® Manual or automatic playing ® Calibrated, fine stylus-force

of single records. adjustment.

o Single lever selects both record size @ Calibrated pick-up arm bias
and turntable speed. compensation.

@ Slide-in cartridge carrier. @ Cue and pause facility.

As well as manual control, this unit offers the additional facility of automatic play of single records.
A single operation starts the turntable, lifts the pick-up arm and lowers it on to the record, and
when playing is finished, returns the pick-up arm to rest and stops the turntable. A single control
lever selects both record size and turntable speed for 12" records (78 rpm), 7" (45 rpm) and 127,
10" and 7" (334 rpm).*£19.3.0d.+P.T. 68/6d. Optional extras: teak-finish base WB4; rigid, clear

plastic cover SPC4.
and just for the record

Garrard 401 is the ultimate in transcription
turntables — magnetically shielded 4-pole
induction motor; gear-cut stroboscopic
markings illuminated by an integral, high-
intensity neon lamp; variable speed control;
heavy non-magnetic diecast turntable; anti-
static mat; functional styling.
*£259.7d.+P.T. 91/2d.

Garrard LAB 80 Mk 1 is a transcription
turntable with the facilities of an automatic
record changer when desired — low reson-
ance wood pick-up arm; pick-up arm bias
compensator ; calibrated, fine stylus-force
adjustment ; record-repeat adaptor; auto-
matic play of single records, cue and pause
facility. *£25.15.1d.+P.T. 92/1d. Optional
extras: teak-finish base WB2; rigid, clear
plastic cover SPC2.

Garrard SP 25 Mk Il a single-record
playing unit giving exceptional performance
at moderate cost. With pick-up arm bias
compensator and calibrated, fine stylus-
force adjustment. Cue-and-pause control
allows pick-up to be raised or lowered
at any point. *£12.10.84.4+P.T. 44/10d.
Optional extras: teak-finish base WB1; rigid,
clear plastic cover SPC1.

*Recommended retail prices.
(Subject to Budget revision 19/3/68)

looks after your records

Ask for illustrated leaflets on the complete Garrard range.

GARRARD ENGINEERING LIMITED, NEWCASTLE STREET, SWINDON, WILTSHIRE, ENGLAND. TELEPHONE: SWINDON 5381

WW-—026 FOR FURTHER DETAILS
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- When

specifications
are all important!

Broadcast stadard

Telecommunication grade

magnetic tape
recorders

Developed over a period of 15 years to meet the requirements of
the Broadcaster, Recording Studios, Governmental Departments,
the Services and other professional users the range of magnetic
tape recorder equipment includes professional console and
transportable tape recorders, reel-to-reel replay units, endless

loop cartridge tape recorders, hi-speed tape copiers and
automatic tape programming equipment.

Unexcelled professional facilities are offered for master recording
and editing. High performance and maximum reliability under
heavy duty conditions is assured with silicon solid state electronics
and modular construction techniques allowing fast change-over

of complete, pre-aligned modules for maintenance purposes.

Ask for operating details and specifications.

magnetic drum
announcement equipment

This heavy duty equipment is designed to provide telephone
subscribers with a wide range of advice and information services.
The equipment includes multi-channel Exchange Interceptors

for automatic interception and advice to callers when changed
numbers or non-working lines are dialled. Variable Message
Repeaters for news, weather, sporting results and other
information services of up to 3 minutes’ duration—with immediate
recycling at the end of the message, and economical short
duration Auto Announcers for location or fault identification.

The completely automatic equipment relieves telephonists of
routine enquiry calls, yet provides subscribers with continuous,
up-to-the-minute information services operating 24 hours a day.
Complete details are available,

PLESSEY

Melbourne

Sales and Service — Technical Ceramics Limited Chéney Manor Trading Estate Swindon Wilitshire
Telephone Swindon (OSW3)6251 Telex 44375 Cable PIEZO Swindon or the manufacturer Plessey
Components Australia Rola Unit The Boulevard Richmond Australia 3121 Telex 30383 Cables ROLA

ACB86

WW—027 FOR FURTHER DETAILS
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"Technicians
Marvel Over
The Gomplete

rfection

Model JR-500SE

CRYSTAL CONTROL TYPE DOUBLE CONVERSION
COMMUNICATION RECEIVER

sk Superior stability performance is obtained by the use of a crystal
controlled first local oscillator and also, a VFO type 2nd oscillator.

k Frequency Range: 3.5 MHz—29.7 MHz (7 Bands)

%k Hi-Sensitivity: 1.5V for 10dB S/N Ratio (at 14 MH2)

% Hi-Selectivity: +2KHz at —6dB £6KHz at —60dB

> Dimensions: Width 137, Height 77, Depth 10”.

TRIO

a product of TRIO Corporation,Tokyo,Japan.

Sole Agent for the UK.
B.H. MORRIS & CO., (RADIO) LTD.

84/88, Nelson Street, Tower Hamlets, London E,l.. Phone: 01.790 4824

Model 9R-59DE
BUILT IN MECHANICAL FILTER 8 TUBES
COMMUNICATION RECEIVER

sk Continuous coverage from 550 KHz to 30 MHz and direct reading
dial on amateur bands.

sk A mechanical filter enabling superb selectivity with ordinary IF
transformers.

sk Frequency Range: 550 KHz to 30 MHz (4 Bands)

sk Sensitivity: 2¢V for 10dB S/N Ratio (at 10 MHz)

% Selectivity: +5 KHz at —60dB (1.3 KHz at —6dB) When use the
Mechanical Filter

sk Dimensions: Width 157, Height 77, Depth 10”.

TO: B.H. Morris & Co., {Radio) Ltd. ww

1

|

]

| Send me information on TRIO COMMUNICATION
| RECEIVERS & name of nearest TRIO retailer.
|
]
|
|

NAME :
ADDRESS :

WW—028 FOR FURTHER DETAILS
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Pinnacle

the larges

valve independent

THIS IS WHAT
WE DO

IViake available the widest
range of valves for com-
mercial and industrial use.
Give a personalised service
based on intelligence and
speed.

.Ensure that we only Supply

valves made by the world’s
foremost manufacturers.

Provide valves selected for
your special needs.

Help out rapidly with that
ffawkward’’ valve that no-
body else seems to have
heard of.

IF I'D ONLY TRIED PINNAGLE FIRST...

Every valve in either widespread or special-
ised use in the fields of Entertainment,
Industry, Education and Research will be
found in our catalogue, together with its
main equivalents, classification, and the
Pinnacle P’’’ number under which it may
be ordered.

Specialise in European or
American types which are
not normally easily obtain-
able.

Rush you a small order, or
quote for a bulk require-
ment—1’s or 1,000’s are all
the same to us.

PINNACLE ELECTRONICS LIMITED ACHILLES STREET - NEW CROSS * LONDON S.E.14

Telephone: All Departments—01-632 7285 Direct orders — 01-692 7714

Wireless World, June 1968
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Electrosil

LIMITED

which we can back.

sort. The process is continuous and
accurate. This way, you save. Because we are
not manufacturing ‘rejects’, production costs are

less. so is our selling price. You'll also find that the
reliability we build in, saves you complicated test procedures
and consequent costs. Glass-tin-oxide resistor reliability stems

from better thinking in both materials and production techniques.
Follow the leader in resistor design, it will pay offl All Electrosil
resistors are triple-rated — this means you can have the resistor you
want for the job, without worrying about job selection either. Data
sheets quickly available from Electrosil tell you all, but briefly, right
down to 50 parts per million temperature coefficient, you couldn’t
do better. This is no filmy philosophy, but hard (oxide hard) fact

youneed

We make them the

way we want them to be —

first time! The Electrosil
automated process produces
_ the resistors we want~—to the
" specified tolerance and value, off
the line. We don’t have to test and

—4min—

Electrosil Limited, P.0. Box No 37,
Telephone, Sunderland 71481. Telex 53273

oxide reliability

Pallion, Sunderland, Co. Durham.

WW—030 FOR FURTHER DETAILS
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TAA 320

i

Prices in quantities of 100 andup

PRICES:

1-24 9/10
25 up 8/11
100 vp 8/-

Please ask for detailed datasheets

RAaSTRA ELECTRONICS LTDO.
275 KINGSTREET - HAMMERSMITH - LONDON - W.6. - Rl¥erside 3143 - TELEX 24443

1 FOR FURTHER DETAILS
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RCA COLOUR TUBES

two totally unique advantages
%),

New Rare Earth Red Phosphor Perma-Chrome

These new red phosphors—exclusive to RCA—combined with  This is a four-point, temperature-compensated shadow
efficient sulphide blue and green phosphors produce pictures at their  mask assembfy which accurately adjusts and sets the
brightest and most dependable. They completely overcome the shadow mask position relative to the screen. Shadow mask
imbalance of the three guns which cause red blooming, colour expansion limits the performance of a rectangular colour-
fringing and failure of the red gun due to overwork. RCA’s New  tube—Perma-Chrome renders this problem negligible,
Rare Earth Red Phosphor achieves UNITY CURRENT RATIOS ~ Perma-Chrome produces fuli-colour fidelity and tempera-
—equal beam current from each electron gun; higher brightness, ture equilibrium throughout normal operation. It main-
picture contrast and highlight; much longer tube life. tains excellent field purity and uniformity.

RCA ‘HI-LITE’ COLOUR PICTURE TUBES...

THE BRIGHTEST IN THE INDUSTRY

For full technical specification and agpocl.cation information, write to:

RCA COLOUR TUBES LTD - PINFOLD PLACE - PIMBO - SKELMERSDALE - LANCS - TEL: TAWD VALE 4951

WW-—032 FOR FURTHER DETAILS
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Instead of illustrating

a lot of meters you may
not need |

let’s just say Anders carry
the largest stocks in the U.K.

And you can say that again! We have just compiled a
catalogue* and even we are surprised at the

variety of standard and non-standard meters we offer

for off-the-shelf delivery. Among them

there is almost certain to be that meter you need in a hurry.
It would be interesting (for both of us)

to find out. It won’t take a moment when you've got through
to 01-387 9092 (By the way, for ‘meter’ read ‘meters’. . .
whenever the occasion demands).

New TELEFRONT Series
with clear plastic bezels

HRYERTERS

FIRY G 23K

*We’ll gladly send one to any manufacturer or bona-fide engineer.
Manufacture and distribution of electrical measuring

instruments and electronic equipment. The largest stocks

in the U.K. for off-the-shelf delivery. Prompt supply of
non-standard instruments and ancillaries.

Sole U.K. distribution of FRAHM vibrating reed

frequency meters and tachometers.

ANDERS METER SERVICE

Anders Electronics Ltd - 48/56 Bayham Place * Bayham Street * London NW1 - Telephone 01-387 9092

Wireless World, June 1968
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Eddystone

BRITISH MADE

Amateur communications receivers

EA12

30

EC10 communications receiver

The fully transistorized EC10 communications re-
ceiver, supreme in its class, covers both medium-
wave broadcasting and all shortwave service to
30 MHz. Incorporating the famous Eddystone tuning
drive, with logging scale and auxiliary vernier, short-
wave reception is particularly simple. Battery-operated
or from optional a.c mains unit.

An amateur bands double-conversion
superheterodyne receiver, for a.m, c.w,
and s.s.b reception. For all amateur
channels between 1.8 MHz and 30 MHz in
nine 600 kHz bands with 28 MHz to
30 MHz in four bands.

Primary features: Crystal-controlled 1st
oscillator, 2nd oscillator with continu-
ously variable selectivity to 50 Hz, muting
switched or by external relay, twin noise
Hlimiters, for a.m/c.w, and s.s.b, short-
term drift better than 20 Hz and less than
100 Hz in any one hour, 'S’ meter cali-
brated in nine levels of 6 dB and dB
levels beyond ‘S9’, two a.g.c time con-
‘stants, deep slot filter, independent r.f, i.f,
and audio gain controls with outputs for
f.s.k and panoramic adaptor.

940 H.F communications receiver

An outstanding 13-valve receiver with two r.f and
two i.f stages, silicon diode noise limiter circuit and
high quality push-pull output. Built to a professional
specification, facilities include provision for c.w, a.m,
and s.s.b reception over the range of 480 kHz to
30 MHz in five bands. Suitable for 110/125 V and
200/250 V. 40-60 Hz a.c mains.

Comprehensive information from your Eddystone distributor or: Eddystone Radio Limited,
Eddystone Works, Alvechurch Road, Birmingham 31. Telephone: 021-475 2231, Telex: 33708.

A MARCON|I COMPANY

LTD/EDS51
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£242. Price in UK. only

Nowhere else. The Racal type 835 Universal  Built to Racal 800 series standards, and
: occupying precisely half standard-rack width,

Counter/Tlmer prow_des Frequency’ Period, the 835 has a companion Type 810 Frequency
Period Average, Ratio, Time Interval, Divider which extends the frequency

Pulse Width and Mark/Space, Totalise and range to 1256 MHz.

Scaling in one compact instrument. RACAL

Plus

[] Integrated circuit construction ms"mMH"s
[ DCto12.5 MHz (125 MHz with Type 810 Divider) q [:I" ﬂﬂﬂs

[ Sensitivity 75mV r.m:s.

[] Gate Times 1 uS to 10 Sec. (with push-button selection) NOT

[] Exceptionally easy to drive PERFORMANGE

—tabular control information

Racal Instruments Ltd., Crowthorne, Berkshire, England.
Tel: Crowthorne 5652, Telex 84166 Cables/Grams Racal Bracknell.

[R[A/C/A]L]
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The latest AS1410.2
Series power supplies—

from Solartron.

Rugged and almost indestructible
in use the AS1410.2 series power supplies have a more
advanced specification than any other power supply
unit available, and a performance approaching that of
calibration standards.

In no other supply unit can you have all these
facilities:
m Automatic constant voltage or constant current
with stability ratio of10,000:1.
m Remote programming and remote control of a//
functions with pinpoint remote resetting
accuracy.
= 19% digital voltage settlng with smooth control.
Long-term stability of 0.05% in 1,000 hours.
m Ripple and noise less than 200 uVrms. Tempera-
ture co-efficient less than 0.01% per degree C.

If you don’t need such facilities just remember you
certainly want reliability and value against that precious
appropriation.

ASK SOLARTRON

France

Socnete D'Instrumentation,
] § Schlumberger, Diffusion
== Commerciale, 241 Avenue
Gambetta, Paris 20 eme.

West Germany +
Schlumberger (Overseas), g )
M Mesageratebau und Vertrieb Gmbh, =72
8000 Muchen 15, Bayerstrasse 13.

= Sweden

Schlumberger Svenska AB,
Vesslevagen 2-4, Lidingo 1.

Italy

chlumberger [taliana Spa,
4 Divisione Strumentazione,
via Yeniero 7, Milano.

Switzerland

Schiumberger Messgerate AG,
Badenerstrasse 333, 8040 Zurich.

z===] Austria

Schlumberger Overseas

4 GES.M.B.H., A1120Vienna,
d Twoligasse 74/8.

Australia The Solartron Electronic Group Ltd., P.O. Box 138, Kew, Victoria

In addition there are 68 agents in territories throughout the world.

The Solartron Electronic Group Limited, Farnborough, Hampshire, England.
Telephone: 44433 A member of the Schlumberger Group

WW—036 FOR FURTHER DETAILS

Wireless World, June 196¢




THE BIG NAME IN
PRECISION COMPONENTS

TETFER

Y 1500 V test.

VARIABLE CAPACITOR

Y Minizture {in. square, .S maximum height.
+ Low loss P.T.F.E. dielectric.

% Low temperature co-efficient.

% Adjustable from above or below

% Smooth % Easy % Precise % Multiturn
* No locking required

% |0pF swing, 2pF minimum

% Low loss siliconed ceramic base

Y Has all the answers

Y More reliable than air.

+ Ceramic bodies.

STAND-OFF INSULATORS

Jackson stand-off insulators are de-
signed to perform well in rigorous
environments. Their insulation
resistance exceeds 20 million meg-
ohms even when atmospheric
humidity is high. (They meet
British Services tast specification
DEF5334) They will withstand
high steady voltages and intense r.f.
fields., Forty different types : ask
for catalogue.

+% Working voltages up to 10kV.
Y Stoved-on silicone treatment: water repetlent.

% Silver-plated tags.
Y% No solder. No plastic. No adhesives.

NEW FLEXIBLE

SHAFT COUPLING

This new shaft coupling embodies
the same well tried principles used
in our Couplings. Only 1in. diameter,
gin. long, permits constant velocity
coupling and mis-alignment of .005in.
and
15lbs in. terque.

15°.  Robust too. Can take

CORD DRIVE
TYPE «“D”

The Type D slow-motion drive
finds many uses, as two-speed
Cord Drive and, nowadays, as
direct/slow drive for panel
mounting.

It’s reliable if it’s made by Jackson!

Write for literature

JACKSON BROS. (London) LTD.

DEPT. W.W. KINGSWAY—-WADDON
CROYDON, CR? 4DG

Phone: Croydon 2754-5 (01-688) *Grams: Walfilco, Croydon

Wireless World, June 1968
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ENQUIRY SERVICE FOR
PROFESSIONAL READERS

To obtain further details of any of the coded items men-
tioned in the Editorial or Advertisement pages of this
issue, please complete one or more of the attached cards
entering the reference number(s). Your enquiries will be
passed on to the manufacturers concerned and you can
expect to hear from them direct in due course. Cards
posted from abroad require a stamp. These Service Cards
are valid for six months from the date of publication.

PLEASE USE CAPITAL LETTERS

Pour obtenir tout renseignement complémentaire sur les
produits mentionnés dans les articles ou dans les pages
publicitaires de ce numéros nous vous prions de remplir
une ou plusieurs des cartes ci-jointes en inscrivant le ou les
numeros de référence. Vos demandes de renseignement
seront transmises aux fabricants intéréssés qui, en temps
voulu, vous feront parvenir une réponse. |l est nécessaire
d’affranchir les cartes postées a I'étranger. Ces cartes
de service sont valides pendant six mois & partir de
la date de publication.

PRIERE D’ECRIRE EN LETTRES MAJUSCULES

Weitere Einzelheiten iiber irgendwelche Artikel, die auf
Radaktion-oder  Anzeigen-seiten erscheinen, erhalten
Sie, indem Sie eine oder mehrere der beigelegten Karten
ausfillen und die Kenn-nummer(n) angeben, lhre Anfrage
wird an den Hersteller weitergeleitet, und Sie werden dann
direkt von ihm héren. Karten die im Ausland aufgegeben
werden, miissn frankiert werden. Diese Service-Karten
sind sechs Monate vom Ausgabetag gultig.

BITTE IN BLOCKSCHRIFT AUSFULLEN

Per uiteriori particolari in merito agli articoli menzionati
nel testo o nelle pagine pubblicitarie di questo numero
Vi preghiamo di completare una o piu delle schede allegate
citando il numero o i numeri di riferimento. La Vostra
richiesta sard inoltrata ai fabbricanti interessati che Vi
risponderanno direttamente. Le schede dall’estero devono
essere regolarmente affrancate. Questo scontrino di
servizio é valido per sei mesi dalla data di pubbli-
cazione.

$)1 PREGA DI COMPILARE LE SCHEDE
STAMPATELLO

Con objeto de obtener mis detalles de cualquiera de los
articulos mencionados en las péginas editoriales o de anun-
cios de este nimero sirvase rellenar una o més de las unidas
tarjetas citando el nimero o nimeros de referencia. Sus
consultas serin transmitidas a los fabricantes interesados
de quines tendrin noticias directamente a su debido tiempo.
Las tarjetas enviadas desde el extranjero requieren fran-
queo, Estas tarjetas de servicio son validas durante
6 meses a parir de la fecha de publicacion.

SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS

WW—e0¢ FOR FURTHER DETAILS 33
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A specialised Discotheque con-
sole providing full fading,
cueing and mixing facilities.
The front panel can be either
flush fitting in solid matt-
finished timber or recessed in
stylish  illuminated gold
panelling.

AUDIX SOUND SYSTEMS & ELECTRONICS STANSTED ESSEX  Telephone: STANSTED 3132/3437

CONTROL_
CONSOLES

The Audix range of audio contro! consoles has been designed to meet every requirement
for sound reproduction in control rooms, theatres, lecture halls and public buildings.
Each console is purpose built and can incorporate any of the wide range of specialised
sound equipment manufactured by Audix. The quality of the cabinet work, superbly
constructed and finished in solid hardwood, matches the high standard of workmanship
found throughout our extensive range of standard and specially designed sound systems
—the result of 21 years' experience in this highly specialised field.

We shall be pleased to advise you on your particular requirements without obligation.

This is the most widely used of _ This console features a raised
our consoles coupling flexibility control panel and smooth
of installation with ease of sliding covers to the record or
operation. It can be provided tape decks. Another example of
in widths of from 3 ft 6 ins. to the variety of console equip-
10 ft dependent on equipment . ments that we can provide to
requirements which may in- meet your particular require~
clude record and tape decks— ments.

The assembly is based on the
use of standard 19ins. GPO
panels.

WW—-003 FOR FURTHER DETAILS B Wireless World, June 1968



TIMER

IMMEDIATE

MICRO SWITCHES

DESPATCH

NEW

Solid State
Process
Timer type
TDS

LATEST CIRCUIT

PROVIDES
PROLONGED
ACCURACY

@ [ REPEAT ACCURACY
@ OCTAL BASE PLUG-IN

@ CIRCUIT CONTAINS BUILT-IN VOLTAGE STABILISER

@ CONTACTS

Timed out 5 amp C/0

Instantaneous - I5 amp normally open
30 sec and 60 sec Linear dials

110 and 240 VAC operated

ely £10 depend

on quantity

Approxi

sYys MINI-TIMER

SYNCHRONOUS MOTOR &
CLUTCH

¢ 10 MILLION OPERATIONS

% Instantaneous & Timed
out 3 AMP contacts.
1o/

% Repeat Accuracy £-1%.

10 secs to 28 Hrs. May also

be used as impulse start
and automatic reset.

£11.0.0 approx. dependent on quantity.

NEW

TEMPERATURE CONTROLLER TYPE THP

@ THERMISTOR OPERATED @ OCTALBASE PLUG N
@ COMPACT

Temperature ranges up to 240°C

Output contacts .4 amp

Accuracy 2% full scale

Complete with Thermistor

Approximately £15 dependent on quantity

AT-10 PNEUMATIC TIMER-

delay relay

Y% Fully adj ble up to

FLOATLESS LIQUID LEVEL CONTROL
% 5 amp. OUTPUT CONTROL CONTACTS

200 seconds. Fitted
with 15 amp. S.P.D.T.
switch.

% One model provides

delay after energise or
delay after de-energise

approx. £7.0.0

dependent on quantity.

@w

% Solid State
% Octal-Base plug-in

The most compact unit available, meas-
ures only 237 217 »x 3",

noprox. £4.0.0.

dependent on quantity.

SINGLE AND TREBLE STAINLESS
ELECTRODES AVAILABLE,

STP Sub-Mini Process Timer
SYNCHRONOUS MOTOR & CLUTCH
Matchbox size
frontal area.
Automatic re-set.
YPLUG-IN OCTAL
; BASE
f 4 INSTANTANEOUS
¥ AND TIMED OUT 2
AMP CONTACTS
“RANGES: 10 SECS.
TO 36 MINS.

| approx. £5.0.0 each.

YL2 GPA

PROXIMITY SWITCH

Y FOR BATCHING, CONVEYORS, MACHINE TOOL CONTROL,

PACKAGING, SORTING, etc.
Y SENSES FERROUS OBJECTS

Y NEEDS NO MECHANICAL FORCE OR PRESSURE TO OPERATE
< SOLID STATE SENSING HEAD INCLUDES CONSTANT VOLTAGE

CIRCUIT
v MAINS OPERATED

approx. £12.10.0 dependent on quantity.

YL2 GPB

OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE

* ! MILLlON OPS.
5 amp. ¢/o Sub-minia-
ture Micro-switch.

2/6 each per 1,000

S5G

VAQ HEAVY DUTY PUSH-BUTTON SWITCHES
10 amp. c/o 7 different panel mounting
PUSH BUTTON actuatorsincluding; knob,

key, and lever, as well as
push on/push off. Up
to 4switch blocks can
be fitted. Dust and
splash proof, D/Pslow
make and break, 5
amp rating. Full lit-
erature on request.

Panel mounting.
Buttons in six
colours.

VV-15-1A

% 15/10 AMPS: c)o
v 100,000 ops.
1/11 each per 1,000

Single Throw 1/6 each

LIMIT SWITCH

WL 10 FNJ
% 10 AMP 2 CIRCUIT
% 5 INCH FLEXIBLE
ACTUATOR
AS ILLUSTRATED

v-10-1B
% | MILLION
OPERATIONS,
% [0 amp. c/o.
j . *COMPAREOURSPEC
OUR PRICES WITH
OTHER MILAR TYPES

Screw Terms. 3/1 each per 1,000

NEW ! Approx. 3/3 each per 1,000,

CCR-5

AS LOW AS 53/9 EACH.

FIVE OTHER STANDARD TYPES
AVAILABLE

Y-10-1A Solder Tags 2/3 each per 1,000
VV-151C2 187 Amp Tags 2/6 each per 1,000

Light force wire operated Micro-switch
Designed for even more economical coin
operation mechanisms.

U.L. APPROVED (Appr.

No. 32667)

U.S. MILITARY SPECIFICATION

List of Distributors: B.P.G. Ltd., Leicester 61460; Edmundsons Electronics Ltd., London, New X 9731; A. C. Farnell Ltd., Leeds 35111;

Gordon Wilson Ltd., Blackburn 59921; G.D.S. Ltd., Bucks.

OMRON PRECISION CONTROLS

OMRON LTD: 313 Edgware Road, London, W.2

(Dept. W.W.9)

l.: 01-723 2370

Orchard Grove 694,

01-262-8584

Wireless World, June 1968
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Photograph by courtesy of Bristol Siddeley Engines Ltd.

Silentbloc
Delta Mountings
designed to safeguard

precious cargoes

Silentbloc Delta Mountings were

originally designed to protect heavy
and delicate machinery from the hazards of road/
rail/air transport. It is a far cry from this very
complicated application to their use in fairground
electric runabouts where passengers and
equipment are protected from collision impacts.

SILENTBLOC

SILENTBLOC
Telephone: Crawley 27733 Telegrams: Silentbioc Crawley Telex: 87177

Even under the most severe tests Delta Mount-
ings control movement to pre-determined limits
of travel while allowing sufficient flexibility to
prevent damage to the protected apparatus.

If you, too, have an unusual shock problem why
not consult our design engineers.

LIMITED - MANOR ROYAL - CRAWLEY - SUSSEX

Andre Rubber Co. Ltd. is another Silentbloc Company.

FLEXIBLE RUBBER MOUNTINGS

WW—038 FOR FURTHER DETAILS

Silentbloc products are also manufactured by Silentbloc (Australia) Pty. Ltd. Melbourne.

Wireless World, June 1968



Coaxial Gables
from 3/8" to 3"
foam or air dielectric

with
Connectors

available from stock.
Larger sizes to order.

ANDREW ANTENNA SYSTEMS

LOCHGELLY - FIFE

Tel. Lochgelly (059-278) 561 Telex 72491

AA-2B
WW—039 FOR FURTHER DETAILS
Wireless World, June 1968

B mn m‘RBE uunmmfés. |
1 E f—-vsmck delwery'_ |

A high quality sub- |
i miniature, trimming |
|  potentiometer.

L Resistance Range
| 100 to 20KQ. |
i  Temperature

Range
L —55°Cto 150°C.

¥ Full details of these ™

" and other types from

L 21 GERMAIN STREET

CHESHAM, BUCKS
Chesham

4808/9

WW—040 FOR FURTHER DETAILS
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Armstrong
“the high fidelity sound

Compare an Armstrong
with any tuner, amplifier
or tuner-amplifier of even
remotely -comparable
price and you will find the
Armstrong is not only the
best value but the best.

Start your comparison by
sending the coupon for our
complete catalogue or write
mentioning 6VWW®68.

Armstrong Audio Limited
Warlters Road
London N7

telephone 01-607 3213

name

address

6WW68

WW-—041 FOR FURTHER DETAILS

Wireless World, June 1968



You
could buy
0 bridges

Or one
autobalance

component bridge

=15

g AR ||

The B421
will measure. ..

RESISTORS
from 0.01 ohm to 100 megohms, direct reading. Ac-
curacy 0.25%.

CAPACITORS
from 0.01 pF to 10 microfarads. Accuracy 0.25%. Push-
button for instant reading of loss (shunt) resistance.

INDUCTORS
from 1 microhenry to 100 henrys. Accuracy 2%. Push-
button for measurement of series resistance.

ELECTROLYTICS
10 microfarads to 10 000 microfarads with d.c. applied.
Also leakage from 1 micro-amp to 10 milliamps.

TOLERANCE
from —25% to. +25%. for L, C and R.

... In seconds

"{ THE WAYNE KERR
COMPANY LIMITED

NEW MALDEN[SURREY [ JENGLAND
TEL: 01-842 2202 | TELEX 262333

WW—042 FOR FURTHER DETAILS
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NSTR

Instantly removes
unwanted solder from
printed circuits and
| other joints. Saves |
L time, Increases pro-
| duction, eliminates
. risk of damage to
1 components.

79/6

Available now from

21 GERMAIN STREET,
CHESHAM, BUCKS

Chesham y
4308/9

WW-—043 FOR FURTHER DETAILS
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The best pick-up arm in the world

Only S.M.E. Precision Pick-up Arms offer all these features - Choice of arm length Model 3009 (9in.) or Model 3012 (12in.) for
still lower tracking error—of special importance with elliptical styli - low inertia - High precision ball races and knife-edge
bearings for minimum pivot friction - Linear offset chosen for lowest distortion - Automatic slow-descent with hydraulic
control - Bias adjuster calibrated for tracking force - Exact overhang adjustment with alignment protractor - Precise tracking
force from 1-5 grams applied without a gauge - Shielded output socket - Low capacity 4ft. connecting cable with quality plugs .
Light-weight shell - Camera finish in satin chrome, gun-black and anodised alloy - Comprehensive instructions - Rational
development—all improvements can be incorporated in any existing Series Il arm.

For sales and service ring Steyning 2228

SME LIMITED - STEYNING - SUSSEX ¢« ENGLAND

WW.—044 FOR FURTHER DETAILS

AS

SHOWN FOR
* THE FIRST TIME
» AT THE LEA.
Y. EXHIBITION
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GARDNERS

Exceptionally wide band

Vi

MANC

microphone and audio line
matching transformers

FREQUENCY RANGE
100 K.ohm models -1 dB 30 ¢/s to 20 kc/s.

All other models +0.5 dB 30 ¢/s to 20 kc/s.
MAXIMUM AUDIO LEVEL 412 dBm (16mW).
INPUT IMPEDANCE maintained to within +10% (£20% j)
at all frequencies within the range 50 ¢/s to 8 ke/s (to 5 ke/s
only for 100 K.ohm models).
MAGNETICALLY SCREENED
—50 dB reduction in hum pick up.

For professional recording and broadcast

transmission equipment, these Octal-based

plug-in transformers
response extending well beyond the audio

range.

have a frequency

The design achieves dynamic per-

formance with minimum distortionatall levels

Input Z Output Z Sec./Pri.
Type No. Ohms Pin Nos.t Ohms Pin Nos. Turns Ratio Applications
MU.7521 3-75/15% 1-3, 2-4 600 (C.T.) 6-7-8 6-32:1/12-64:1 Low Z. Mic/Line
MU.7522 3-75/15*% 1-3, 2-4 100K. 6-8 82:1/164:1 Low Z. Mic/Grid
MU.75623 75/300* 1-3,2-4 600 (C.T.) 6-7-8 1-41:1/2-82:1 Line/Line
MU.7524 150/600% 1-3, 2-4 600 (C.T.) 6-7-8 1:1/2:1 Mixing :Bal./Unbal.
MU.7525 600 (C.T.) 6-7-8 300/1-2K* 1-3, 2-4 14-1:1:41 (C.T.) Mixing : Hybrid
MU.7526 600 (C.T.) 6-7-8 2-5k/10k.* 1-3,2-4 2-04:1/4-08:1 Line/Grid
MU.7527 150/600* 1-3,2-4 100K. 6-8 13:1/26:1 Line/Grid
MU.7528 7-5/30% 1-3, 2-4 600 (C.T.) 6-7-8 4-47:1/8-94 1 Low Z. Mic./Line
MU.7529 50/200* 1-3,2-4 600 (C.T.) 6-7-8 1-73:1/3-46:1 Mic. or Line/Line
MU.7530 10K. (C.T.) 6-7-8 10K. 1-4 1(CT): 600 Line Bridging
MU.7532 7-5/30* 1-3,2-4 100K, 6-8 58:1/116:1 Low Z. Mic./Grid
MU.7534 50/200* 1-3, 2-4 100K. 6-8 22-4:1/44-8:1 Mic. or Line/Grid

Type MU.7525 may be used in “Hybrid" circuits, as shown, to establish
2 to 4 wire operation in telephony. Accurate balancing of the windings
enable quaranteed rejection of better than — 55 dB from 50 c/s to 10 kc/s.

Up to — 75 dB may be expected for normal rejection levels.

GARDNERS TRANSFORMERS LIMITED

WRITE FOR A.F. BROCHURE GT.4

giving full details of these and other types of A.F. transformers

Christchurch, Hampshire. Tel. Christchurch 1734"
Telex 41276 A.B. Gardners Xch. *When changed to Automatic approx. June 1968 - Christchurch 2284

Wireless World, June 1968
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@ Simple, light and inexpensive

@ Mains or low voltages

THE (2222227 DE-SOLDERING TOOL

@ Sclf-contained—does NOT require the use of air-lines or pumps

@ PERMABIT nozzle will not wear or become eroded by the solder

@ Standard nozzle ¢ in. bore. Alternative, & in. bore

Please ask for colour catalogue A/5

LIGHT SOLDERING DEVELOPMENTS LTD

Telephone : 01-688 8589 & 4559

28 Sydenham Road, Croydon, CR9 2LL

WW—047 FOR FURTHER DETAILS

Accurate and direct
measurement fspeed
without coupling to movmg
parts

FHAIIM
Resonant ReedTABHUMETERS

for hand use or permanent mounting.
Ranges and combinations of ranges from 900 to 100,000 r.p.m.

Descnptlve literature on FRAHM Tachometers and Frequency
Meters is freely available from the Sole UK. distributors:

ANDERS METER SERVICE

ANOERS ELECTRONICS LTD. 48/56 BAYHAM PLACE, BAYHAM STREET
LONDON NW1 TeL: 01-387 9092. MINISTRY OF AVIATION APPROVED
WW-—048 FOR FURTHER DETAILS

6mm tubular midget
flange S6/8 cap
over-all length
14.5 mm.

It is one of the many Vitality Instru-
ment and Indicator Lamps that are
made in an unusually large number
of types, ratings and sizes. [t may be
just what you need for an existing
or new project. If not, another from
the hundreds of types and ratings
detailed in the Vitality Catalogue
may well be.

*Many a product owes its success to the
intelligent addition of an indicator light.

VITALITY BULBS

VITAUTY BULBS LTD MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, BURY ST.EDMUNDS, SUFFOLK. TEL. BURY 2071.5.1.D.0284 2071

WW.-—049 FOR FURTHER DETAILS
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give designers the best of both worlds...

... all the advantages ... humidity resistant housing
of a metallised of tough, clean epoxy resin
polvethelene terephthalate + neatly styled to eliminate any

film capacitor moisture trap between terminations.

New s S
Hunts Type M314 | |

gives high standards of reliability
in a new range specifically designed
for printed circuitry.

Hunts Type M314 Standard Capacitance Range

Capacitance 160V.d.c. 250V.d.c. 400V.d.c.
Microfarads List Number | List Number | List Number

T f<— 0.022 TMD 552
0.033 TMD 556
0.047 TMD 560
0.068 TMD 502
0.1 TMD 506
0.15 TMD 452
0.22 TMD 456
0.9 TMP 540*
1.8 TMQ 541*
Temperature-55° to +-100°C * These units are approved to Post Office Specification D2283
Humidity Classification Dimensions mm
21 days (H5 DEF 5011) 3 W T c
TMD 18 10 5 16
TMP 31.75 22.23 7.94 275
TMQ 31.75 22.23 10.72 27.5

¢

Please use the Reader Enquiry Service to obtain full technical information or contact us direct *

necsreneo *ERIE ELECTRONICS LTD.
’ SOUTH DENES

GREAT YARMOUTH, NORFOLK

Telephone: Great Yarmouth 4911

WW—050 FOR FURTHER DETAILS
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Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 132-page guide to
the best paid engineering posts. It tells

WHICH IS YOUR
PET SUBJECT ?

youhow you can quickly prepare at home T ?aq".)
forarecognised engineering qualification e ev:slqn
and outlines a wonderful range of modern Electronics
Home Study Courses in all branches of Electrical
Engineering. This unique book also gives Mechanical
full details of the Practical Radio & Elec- Civil
tronics Courses, administered by our Producti
SpecialistElectronics Training Division— roduc "!n
explains the benefits of our Appointments Automobile
Dept. and shows you how to qualify Aeronautical
for five years’ promotion in one year. Plastics
Building
SATISFACTION OR Draughtsmanship
B.Sc.

REFUND OF FEE

City & Guilds
Gen. Cert. of

PRACTICAL
EQUIPMENT

Basic Practical and Theor-
etic Courses for beginners in
Radlo, T.V., Electronics, etc.
M.LE. Gity & Guilds
“Radio Amateur’s Exam.
R.T.E.B. Gertificate
P.M.G. Gertificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST COUPON NOW!'

Please send me your FREE 132-page
“ENGINEERING OPPORTUNITIES”

(Write if you prefer not to cut page)

INCLUDING
TOOLS !

The specialist Elec-
tronics Division of
B.IET. NOwW
offers you a real lab-
oralory trawming at
home with practical
equipment.

Ask for details.

Whatever your age or experience, you cannot 1
afford to miss reading this famous book. If you Education
are earning less than £30 a week, send for your etc., etc.
copy of “ENGINEERING OPPORTUNI-

TIES ” today—FREE.

OF ENGINEERING TECHNOLOGY

(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire

SUBJECT OR EXAM.
THAT INTERESTS ME

TRANSVERTORS

(TRANSISTORISED D.C. CONVERTERS/INVERTORS)

TYPE: B12/150T PRICE: £24.3.0

OTHER TYPES AVAILABLE from 0w tip to 1,000w
FOR 12-24-50-1 10v DC inputs. PRICES: £4.10.0. up to £99.15.
THE “ T” RANGE of units are economical, efficient and
provide an output with a squarewave form. Suitable for oper-
ating :=~YHF R/T—Radar-Echo Sounders—Ultra-violet Re-
corders—Fluorescent Lighting—Refrigeration in Boats and
Caravans, etc. and are designed to provide the starting loads
of F.H.P. motors and the high initial power in rectifier circuits.
SINEWAVE AND SQUAREWAVE, stable frequency
(+2 Hz) outputs are available in the ““S” and “ Q ” ranges.
WE SHALL BE HAPPY TO ASSIST WITH YOUR POWER
CONVERSION PROBLEM.

CALL, WRITE OR TEL: 01-890 4837

EXPORT ENQUIRIES INVITED-—-Demandes con-
cernant l’exportation solicités—Se invitan consuitas
sobre exportacién—Exportanfragen erbeten.

VALRADIO LIMITED, Dept. CI0

BROWELLS LANE . FELTHAM . MIDDLESEX - ENGLAND
Tel: 01-890 4242

WW—052 FOR FURTHER DETAILS

STONEHILLS HOUSE
WELWYN GARDEN 25403

For Inner Core
Ejection and Heated
Wirestripping
Miniature Soldering
and Electronic
Instrument Work

USE W.T.C. Wire Ejectors,
LUCO  Electricaily Heated
Wire Strippers (see illustra-
tion), Finest Soldering Needles,
Box Joint Miniature Cutters
and Pliers including Tip Cutting
Piiers, Printed Circuit Crimping
and Cutting Pliers, Torque
Wrenchesand Piercing Punches.
If you require quality tools
ask for Catalogue WW/68.

WELWYN GARDEN CITY

WW—053 FOR FURTHER DETAILS
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there is a standard
Claude Lyons voltage stabiliser
| already built to
your specification
% and that includes price

Claude Lyons make the most comprehensive range of voltage stabilisers available today. You will
almost certainly find the stabiliser to suit your application in the Claude Lyons standard catalogue
range. Distortionless servomechanical types from 1 to 120 kVA (and 360 kVA 3-phase). Solid-state
types from 400 VA to 10 kVA. Simple tap-changing types from 600 VA to 2-4 kVA. All very high
quality. All very reasonably priced. Full facts and figures from Publicity Department, Hoddesdon.

Claude Lyons Ltd M Valley Works, Hoddesdon, Herts Hoddesdon 67161 Telex 22724 W 76 Old Hall Street, Liverpool 3. MARitime 1761 Telex 62181

CLAUDE LYONS

LEADERS IN YOLTAGE CONTROL [

TA 2257 cL§7

Wireless World, June 1968 WW—054 FOR FURTHER DETAILS
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- Bullers CERAMICS

for the ELEGTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

-

inour Budget g
combination storage (SictatR
unit! EeES=:

Think what you could —— e
put in it! o = -
Storage. Lots of it, for a thousand things you
stock: replacement parts; light bulbs; cam-
eras; anything up to 7”7 x 8” x 103”. Safety
drawer-stops as 'standard’. Smooth guide l

runners thro'out. All in a compact 3 ft-6in l

high, 2 ft-11in wide, 1 ft deep area. Ready 1

assembled, in stove enamelled green, With !

18 handy, 6 iarge, 8 king-sized drawers. At |

£15.19s. worth every penny! See the rest P i e ol
of the N. C. Brown range! L O g o

T~

== N.C. BROWN LTD.

5223 pacesetters instorage equipment

YSend your FREE BROCH- [NAME .. ...
BURE (] or Send (7] (how |ADDRESS ...

X TR — y }many) Budget Storage Units | S,
Refractories for high-temperature insulation. p o £15.19s.in green Dept.WW Eagle Steelworks. Heywood. Lancs. Tel: 69018
] London: 25-27 Newton St., W.C.Z. Tel: 01.405 7931

e o e o e 0 2t o o e e o o e
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TELEPRINTERS *PERFORATORS
REPERFORATORS - TAPEREADERS
EDITING & REPRODUCING SETS

Codes: Int. No. 2 Mereury/Pegasus, Elliot 803,
Binery and special purpose Codes.

s o o o e

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

Bullers porcelain for general insulation purposes. MULTIWIRE EQUIPMENT

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES

Meticulous care in manu facture 3 hi gh qu alit Y Picture Telegraph, Desk-Fax, Morse Equipment ; Pen Recorders;

. . . A H Switchboards; Converters and Stabilised Rectifiers; Tape
material 4 with par‘tlcu lar attention appl ied to Holders, Pullers and Fast winders; Governed, Syciuonous

s . . . xplain h and Phonic Motors; Teleprinter Tables and Cabinets; Silence
dlmenswnal PrEClSIOH and GCCUI'GC)’, expla T € Covers; Distortion ’and Relay Testers; Send/Receive iow and
efficien Cy an d ease of assembl Y W hen usin g High Pass filters; Teleprinter, Morse, Teledeltos Paper, Tape

and Ribbons; Polarised and specia-
lised relays and Bases; Terminals
V.F. and F.M. Equipment; Tele-
phone Carriers and Repeaters;
Multiplex Transmitters; Diversity,
Fcequency Shift, Keying Equip-

Write today for detailed particulars.
ment; Line, Mains Transformers
and Suppressors; Racks and Con-

B U L L E Rs LI M IT E D soles; Plugs, Sockets, Key, Push, Miniature and other Switches;

. Cords, Wires, Cables and Switchboard Accessories; Tele-
Milton, Stoke-on-Trent, Staffs. printe’r Tools; Stroboscopes and Electronic Forks,; Cold

. Cathode Matrics; Test Equipment; Oscilloscopes; Miscel-
Phone: Stoke-on-Trent 54321 (5 lines) aneous Accessories and Spares. g ’

Telegrams & Cables: Bullers, Stoke-on-Trent w. BATEY & COM PANY

London Office: 6 Laurence Pountney Hill, E.C.4

Bullers die pressed products.

Gaiety Works, Akeman Street, Tring, Herts.

Phone: MANsion House 9971 Tel.: Tring 3476 (3 lines) Cables: RAHNO TRING
STD: 044 282 TELEX 82362
WW-—055 FOR FURTHER DETAILS WW-—057 FOR FURTHER DETAILS
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with Wharfedale's Unit 3 speaker kit

Wharfedale have designed a new genuine high instruction leaflet, in fact, everything you need
fidelity system that you can build yourself. With  to build a compact speaker system.
the Unit 3 Kit you get : an 8" speaker (with a :

magnetic field of 12,000 oersteds) which You can build the Unit 3 Kit into one of two
covers the bass and middle ranges; the new cabinet sizes. In the smaller cabinet the system
Wharfedale tweeter with acoustiprene dome; will give a faithful and rich reproduction of all
an electrical cross-over unit; acoustic wadding,  musical sounds from 65 -17,000 Hz. The larger
wiring, etc., and a complete assembly cabinet increases the range from 40 - 17,000 Hz.

Yy RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS.
A

WHARFEDALE
] WW-—058 FOR FURTHER DETAILS
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SUPERIOR...WORLD LEADER
in the manufacture of
ELECTRON GUNS exclusively!

 Now, from new, modern, expanded facilities . . . men, minds

and machines coupled with professional experience, organizaticn
and resources produce SUPERIOR ELECTRON GUNS....
unequalled throughout the world!

Precision guaranteed, quality built, with optimum functional
reliability, SUPERIOR ELECTRON GUNS give you the widest range
of electrostatic and magnetic focus types available . .. for color
and black and white application in commercial, industrial,

special purpose, military and European tube types.

Write today for further information and catalog of facilities and types.

SUPERIOR ELECTRONICS company

(Division of AIKEN INDUSTRIES, Inc.) )
CLIFTON, N.J.,U.S.A./ CABLE ADDRESS: “SECO" CLIFTON, N.J,, U.S. A,

LONDON STOCKISTS: ELECTRODE WELDING CO., LTD.
Jubilee Works Cobbold Road, Willesden, London N.W. 10, England __ JACTF
Telephones: Willesden 5050 / Willesden 6655-6

Telegrams: Elecwhyb Norphone London

Cables: Elecwhyb, London, N.W, 10

©1967 Superior Electronics Co.
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DIFFERENTIAL DG AMPLIFIERS

for use with dc energised transducers

03
150
160

series

in

card
modular
cased
form

Extremely versatile
high performance dc
amplifiers with choice
of output stage to drive
a wide range of indicating, recording and con-
trol devices Also Bridge Supplies and Bridge
Balance Units. '
FYLD glectronic Laboratories Ltd.,
akham Court, PRESTON PRI3XP
Telephone Preston 57560

EDDYSTONE COMMUNICATION
RECEIVERS

For the Professional or Amateur user who likes the Best.

840C

£66
ECIO £53 840C £70
EB36 £54-5-7 940 £143
EB36 £60-6-3 EAI2 £195
830/7 £275

H.P. Terms gladly arranged. Quick Delivery.
Carriage Paid.

SEND 6d STAMP FOR LITERATURE TO

The Eddystone
Specialists

SERVICES LTD.

51 COUNTY ROAD,
LIVERPOOL, 4
ESTAB. 1935

Telephone: AINTREE 1445

WW-—060 FOR FURTHER DETAILS
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Just what is this ABR,
that makes such a
vital difference to the
‘DITTON 15° ?

To achieve really impressive bass reproduction a speaker
must move a large volume of air at the lower frequencies.
In the usual “infinite baffle” compact system this is
achieved by large excursions of the diaphragm—with good
results if the designers and engineers have done their
homework (listen to the ‘Ditton 10°). But with the "Ditton
15" Celestion have come up with something even better.
They have given a dramatic further improvement in the bass
response by a novel design idea called the ABR (Auxiliary
Bass Radiator).

The ABR is a rigid diaphragm with a linear suspension
capable of large excursions, pressure driven by the rear
radiation from the 8" bass unit. The acoustic mass of the
ABR and the response of the 8" bass unit are so matched
that from 80Hz down to 30 the ABR moves in phase with
the bass loudspeaker cone. It progressively radiates more
of the bass frequencies as the bass loudspeaker's own
power output falls away. This sharing of the load results in
a clarity of sound in the bass frequencies and permits a full
15 Watt power down to 30Hz. Above 80Hz the ABR is
stationary leaving the enclosure to act as a pure infinite
baffle.

And what about the high notes ? They are in the care
of the famous HF1300 Mk. 2. Enough said!

But don‘t take our technical word for it. Hearing is
believing! Ask your local Hi Fi dealer to demonstrate the
‘Ditton 15" and compare it for yourself. Or send in the cou-
pon now, and we will let you have full details and technical
specification—not only of the "Ditton 15°, but also of the
famous ‘Ditton 10’, the inexpensive but most sophisti-

1. Studio quality high frequency unit HF1300

cated mini-speaker on the market. 2. Anechoic cellular foam wedge and lining eliminates standing
’ waves.
3. High hysteresis panel loading material {o eliminate structural
resonances.

4, Auxiliary Bass Radiator (ABR)—plastic foam diaphragm of
high rigidity and low mass having a free air resonance of only
Studio |oudspeaker3 for 8Hz; double roll suspension allowing excursions up to §” with
. . . virtual absence of distortion.
Series | the perfectlonlst 5. 8" bass unit, with free air resonance of 25Hz, and massive
Ferroba |l magnet structure for optimum magnetic damping and
— ——— e —— cone treated with viscous damping layer to suppress
l_R la Celestion Ltd.  Ferry Works, Th Ditton, S ! resonances,
| ola Lelestion : erry Works, Thames Ditton, Sumey. 6. -Units mounted flush to eliminate diffraction effects and tunnel
resonances; covered by acoustically transparent grille cloth
for maximum presence.
7. Full L-C Crossover network.

Celestion

I Please send details of the Ditton '10" and ‘15"

| NAME. , |

| ADDRESS | .

| ‘ Rola Celestion Ltd Ferry Works,

| ww. | Thames Ditton, Surrey Tel 01-398 3402
GD 96 'WW—062 FOR FURTHER DETAILS
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PARK ROYAL PCRCELAIN CO LTD
 INCORPORATING V.G. PORCELAIN CO LTD

GORST ROAD Telephones:
PARK ROYAL ELGAR 1411/7
Telex:

LONDON, N.W.10 London 25589

TECHNICAL TRAINING by

IN RADIO, TELEVISION AND
1C S ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the 1C S-trained
man. Let 1 CS train YOU for a well-paid post in this expanding field.

1 C S courses offer the keen, ambitious man the opportunity to acquire, quickly
and easily, the specialized training so essential to success.

Diploma coursesin Radio/TV Engineering and Servicing, Electronics, Computers
etc., Expert coaching for:

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.

* 6, & G. TELECOMMUNICATION TECHNICIANS CERTS.

* 0. & G. ELECTRONIC SERVICING.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS EXAMINATION.

* P,M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO COURSES
Build your own 5-valve receiver, transistor portable, signal generator and
muiti-test meter—all under expert tuition.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | CS courses in Radio, Television and Electronics will
"be sent to you by return mail.

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES.

Internationat Correspondence Schools

INT[RNAHONAL I (Dept. 222), Intertext House, Parkgate Road, London, l

I SW.IL. l

CORRESPONDENCE . [ NAME ]

SCHOOIS l ADDRESS . ..... ...ttt I

Block Capitals Please I

A WHOLE WORLDI ................................................ }
oF kNowLepeel 371

AWAITS YOU!| . |
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METER PROBLEMS?

A very wide range of modern design
instruments is available for 10/14
days delivery.

Fuill Information from:

HARRIS ELECTRONICS (London)

138 QRAYS INN ROAD, W.C1 Phone: 01/837/7937

WW-—065 FOR FURTHER DETAILS
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Vortexion TYPE CB.LJ7T

quality equipment TAPE RECORDER

Here is a versatile stereophonic recorder which has no equal in its price group.

The C.B.L.[7T solid state version uses 8 low noise Field Effects Transistors on its twin channel Mic. P.U.
and Playback imputs to give low intermodulation distortion, and the 10 watts sine wave 15 watt speech
and music amplifiers each have less than 0.059 harmonic distortion and less than 0.| 9 intermodulation
distortion at |0 watts output.

‘“‘Before and After’” monitoring on phones and by internal or external speakers is catered for, and separate
power amplifier volume controls allow the speakers to be independently controlled from the headphones.
30/50Q balanced line Microphone and P.U. inputs can be mixed with the other channel via a crossmix
and an echo control.

All the facilities of the valve model C.B.L. are provided, plus a few extras . .. The series 7 deck has variable
speed wind in either direction, solenoid operation, provision for an external switch for remote run or
voice operated accessory, and still lower wow and flutter figures.

Mono and full track versions of this will also be available.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19

Telephone: 01-542 2814 & 6242/3/4 Telegrams: “Vortexion London S.W.19”

WW-—066 FOR FURTHER DETAILS
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" Two standard sizes of IC mounting cards are
eaSI er stock, 6” x 31” to take 20 IC's and 12” x 4” to take 40
IC's. These are suitable for APT ‘Lektrokit’ racking.

Other sizes are available to order for Imhof and other
makes of chassis.

Each IC lead is attached to a terminal pin and
connections can be either soldered or wire wrapped.
Interconnections can be made using PTFE-covered
wire. A 23-way varicon or edge connector is
incorporated.

TR E N D E LE C St. John's Works, Tylers Green,
TR U N I CS High Wycombe, Bucks.
LTD Tel: Tylers Green 322/323

Electronic System Engineers - Manufacturers of: Core Stores - 1 C Cards - Numerical Display Cards
Data Transmission Equipment

[rend
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VARIABLE—HIGH CURRENT e
SMOOTHED POWER SUPPLIES | il

WITH ACCUMULATOR PERFORMANCE -
DIRECT FROM A.C. MAINS ITRANSI

Lo il EMERG

250VRU/60/10 “I
250VRU/120/5 "I IC
250VRU/240/2.5 STAT
-
PRICE: “I @ NO-BREAK
£131.5.0 .il POWER
TYPEmi:OVgUIIJSOI}O provid;gog/utfputshof 0-30 va l:’liC. |cr.:ntinur.:usly varj]able, - SUPPLIES
up to . Overload capacity or short periods Ripple Content, impedance m
ar?d regulation equivalent to acgumulator performance. QOutput protected. . FREQUENCY

[ 1]
INCORPORATES HEAYY DUTY SILICON RECTIFIERS. Complete Il CHANGERS
with volt and amp meters, free standing, but suitable for 19in, racking.

8
USED BY MINISTRY OF TECHNOLOGY: Aircraft operators, for servicing il' @ INVERTERS
28 v, aircraft instruments, radio; within B.C,A.R.'s.

(1]
FIXED OUTPUTS ALSO AYAILABLE, Smoothed 12 or 24 v. up to 24 amps “I
Applications. operating and servicing transistorised equipments, e.g. 12-24 v. iil

mobile r/telephone; production testing D.C. motors; heaters, wipers ignition

systems, etc., etc. Direct from A.C. without accumulators.

Avoid the extra expense of super regulation you may never need. iil PERFORMANCE
PRICES: from £31/4/- up to £88/4/-. -
We shall be happy to assist with your power conversion problems. Call, write, “' DES’GN
or Tel.: 01-890 4837. . —————
EXPORT ENQUIRIES INVITED** II| DELIVERY
Lo
i} il sizes
DEPT. PUI3 o
BROWELLS LANE, m up to 200 KVA
FELTHAM, . T I
MIDDLESEX, Valhedio il mmm INDUSTRIAL il
ENGLAND. us INSTRLIMENTS I
TEL: 01-890 4242 : I STRH N il
LIMITED iil L.IMITE DD STANLEY RD., BROMLEY, KENT iil
B ““DEMANDES CONCERNANT L’EXPORTATION SOLICITES. SE INVITAN i-I Tel: 01-460 9212 Grams: Transipack Bromley iil
CONSULTAS SOBRE EXPORTACION. EXPORTANFRAGEN ERBETEN. I

WW—068 FOR FURTHER DETAILS ' WW—069 FOR FURTHER DETAILS
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EAGLE ANNOUNCE AN IMPORTANT NEW POWER SUPPLY

MODEL RP.215 all transistor regulated 2 Amp DC power supply.
In relation to cost the RP.215 offers unequalled performance,
reliability, advanced design and engineering techniques. A truly
miniature laboratory or bench variable DC voltage power supply

for use in electronic areas such as component evaluation, circuit
development, educational experiment, test facility or production line.
Output Voltage: 0-15 volts DC continuous variable. Output current
0-2 Amps DC. Line Regulation: Better than 0.05%. Ripple: 3mV
peak-to-peak full load. Input voltage: 220/240 volts AC. Protection
Circuit: Constant current shifting, automatic return. Operating

Temperature: 0-50°C. Meters: 2 meters for voltage and current, B, Ad|e?§tg':>#:?3%;o) Lta.
simultaneous monitoring, guaranteed 12 months. Size: 73" X 53" X 37" Coptie: Surame. Lordon W.G.1

EAGLE VERSATILITY AND RELIABILITY FOR ONLY £19. 10. 0.

Wireless World, June 1968 WW—070 FOR FURTHER DETAILS 53
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ELCOM

sound
equipments

ranging from ©
channel modular
mixers to meet
the budget
CONSCIouUs
markets

to multi channel
consoles of
broadcast quality

Elcom manufacture a full range of
modules including input modules,

ALL TIED UP WITH
MICROPHONE LEADS?

Do you find that your leads are always
gettmg in the way? Then use the LUSTRAPHONE

“Radiomic” System and then you'll have no lead at aII Capable
of prowdmg a microphone link over distances of + mile, the
“Radiomic” in no way limits the performance of even the
finest microphones. The perfect mates for the “Radiomic’ are
the LUSTRAPHONE 10 watt and 50 watt Amplifiers. By
employing brilliantly simple and advanced circuitry, these
amplifiers combine performance and reliability to a greater
degree than ever before. Brief Specification:— Frequency
Response 20Hz -20KHz +1 dB. Total Distortion 0.5% at fuil
power. Send for free illustrated leaflets giving full details of
“Radiomic” Systems and 10 watt and 50 watt Amphflers

L~
lustraphone

THE FOREMOST NAME IN MICRPHUNES
Lustraphone Ltd., Regents Park Road, London N.W.1
WW-—072 FOR FURTHER DETAILS

01-722 8844

output units, level amplifiers,

equalisation units and p.p.m.

units. Full details available on

request.

EICOM AMEMBER OF THE GROUP
ELCOM (NORTHAMPTON) LTD

(NORTHAMPTON) WEEDON ROAD INDUSTRIAL
ESTATE

L I M I T E D NORTHAMPTON Tel: 51873
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HOWELLS RADIO LTD.
MINISTRY OF AVIATION INSPECTION APPROVED

TRANSFORMERS

STANDARD RANGE OR DESIGNED TO YOUR
SPECIFICATION.

0-50KVA, “C” CORE, PULSE, 3 PHASE, 6 PHASE,
TOROIDS, ETC.

Transformers for 20W Transistor Amphﬁer (W.W., Nov. 1966).
Driver 22/6 Carr.

Mains 29/6 Carr. 4/6

L.P. Filter, Chassis Mounting 11/6. Carr. 1/-.

L.P. Filter, Printed Circuit Mounting 14/6. Carr, 1/-.

*MAINS TRANSFORMERS

350-0-350 v. 60 mA., 6.3 v. 2 A. £1/15/-. Carr, 4/6.

500 v.300mA. 6.3v.4A,63v.1A. £3/12/6. Carr. 5/6.
500-0-500 v. 0.25 A., 6.3 v. 4 Act.,, 6.3 v. 3 Act.,, 5v. 3 A.
£4/10/6. Carr. 6/6.

525-0-525 v. 0.5 A., 6.3 v., 6 Act.,, 6.3 v., 6 Act., 5 v. 6 A.
£5/5/-. Carr. 6/6.

*LOW VOLTAGE
30-0-30 v. 4 A. £2/5/6. Carr. 5/6.
15v.2 A, £1/12/6. Carr. 3/-.
15v.6 A, £2/1/-. Carr. 4/6.
15v. 10 A, £2/15/-, Carr, 5/6.

TRANSISTOR POWER SUPPLY TRANSFORMER
0-2-4-6-8-10-20-30-40-50 v. 2 A. £4/10/-. Carr, 6/-.
*PRIMARIES 10-0-200-220-240 v.

CHASSIS, CABINETS & PRECISION METALWORK

ELECTRONICS — DEVELOPMENT &  ASSEMBLY

CASH WITH ORDERS PLEASE

Carlton Street, Manchester !4, Lancashire
TEL. (STD 061) 226-341 1
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r. International Rectifier
semiconductors lead the world
when it comes to slicing current
waveforms—into just the right
shape to solve your own
particular problems.

Wtever the application—rely on -
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steps, 50 or 75 ohms and in matched

TOR PUBLIC ADDRESS EQUIPMENT IS HERE

THERE'S MORE TO - THAN MEETS THE EYE

Tough compact construction amplification plus maximum For full details:
utilising the latest advancements n : i

adaptability and convenience with
in printed circuitry mean that L ] AUDIO & DESIGNS (SALES) LTD.
TOA stationary or mobile P.A, minimal maintenance. 40 QUEEN STREET, MAIDENHEAD, BERKS
system gives clear powerful TOA specialists in SOUND. Tel. Nos. 25630 or 25204,

TRANSISTOR & VALVE AMPLIFIERS, MIXERS, MEGAPHONES, SPEAKERS, HORNS

WW—075 FOR FURTHER DETAILS

checklng dynamlc range?

FROM
ATTENUATOR

GENERKTOR
OUTPUT
UNIT UNDER
TEST
DETECTOR
pairs. Write for literature.
Hatfield Instruments Ltd., Dept. WW, T F )
Burrington Way, Plymouth, Devon HA I E L D BA L U N
Telephone: Plymouth (0752) 72773/4 Telegrams: Sigjen, Plymouth
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NOMBREX

NEW STYLE IMPROVED INSTRUMENTS
OTHER MODELS AVAILABLE —

Yes? Then you'll be interested in this application for Hatfield
Type Q Attenuators. Since this type is available with spindle
at both ends, two units can be mechanically coupled so that
increasing attenuation by one unit is accompanied by decreasing
attenuation by the other. Thus, overall attenuation remains
constant, but the level at the instrument under test can be
varied over the full range of the attenuators.

OUTPUT

Hatfield Type @ Attenuators—
available in 0.1dB, [.0dB, 6dB & 10dB

Typical applications include determination of inputfoutput
linearity characteristics of an amplifier (figure of merit) or of
transfer characteristics of modulators and passive couplers.

@ R.F. GENERATOR3I ............ £1210 0
@® C.R.BRIDGE32..................... £10 10 0
@ 'NDUCT. BRIDGE 33............ £20 0 0
SEE PREVIOUS ISSUES FOR DETAILS
POWER SUPPLY 22 £14 0 0 ALL IN FULL PRODUCTION A.F. GENERATOR 30 £19 10 0
TRANSISTORISED POST & PKG. 6/6 EACH EXTRA TRANSISTORISED

g S
oa. starr ron aLL Leariers | NOMBREX LIMITED - EXMOUTH « DEVON | TA%F A0 Siorr enauie
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The widest ranging and most
comprehensive valve catalogue
available from any independent
supplier. '

PINNACLE ELECTRONICS LTD ACHILLES STREET :+ NEW CROSS - LONDON S.E.14
Telephone: All Departments—01-692 7285 Direct orders—01-692 7714 '

WW—078 FOR FURTHER DETAILS
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VARI-STAT

THERMOSTATIC
SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT

Weight .. 2oz
Heating time 50 secs.
Bit Sizes .. 1/16”, 3/32”, 1/8", 3/16", 1/4”
Nickel or Iron Plated
Voltage .. 250 to 12 volts
Price . .. .. 60/6
HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT
Weight .. 6oz
Heating time 1 min. 45 sec. -
Bit Sizes .. 3/16”, 1/4", 3/8", 7/16"
Nickel or Iron Plated
Voltage .. 250 to 24 volts
S.). Twin Power Supply. Price .o .o 87/6

OTHER VARI-STAT IRONS:—

S Miniature Model M 50 watt Push-in Bits 1/327,
z 1/16", 3/32"
3 Instrument Model B 70 watt Bit Size 11/64”
% Industrial Model I 500 watt Bit Size 5/8”
=
o
z CARDROSS ENGINEERING CO., LTD.
3 Woodyard Road, Dumbarton
4 Phone: Dumbarton 2655
e
G.2. L.F. Signal
Generator.
WW-—080 FOR FURTHER DETAILS

M.l. Voltmeter. / STOCKISTS

Linstead instruments are designed for accurate yet contin-
uous hard work. Here are shown just three in the range
which are receiving such glowing comments as ** . . . does
everything that instruments costing several times its price
can do” (letter available for inspection). These are products
which can be relied upon time and time again. Below we
give a brief specification of three.

MULTIMINOR MX. IV

REPAIR SERVICE
7-14 DAYS
We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89.

Release notes and certifi~
cates of accuracy on request,

S.l. Twin stabilised Power Supply

Controlled by silicon transistors. Two supplies each, 0 to 20V, 0 to 0.5A. Full -
overload and short circuit protection. £45 nett U.K. MODEL 8 ME. iTX

G.2. L.F, Signal Generator Suppliers of Elliott, Cambridge and Pye instruments
10 Hz to 100 kHz+29%, 41 cfs. Sine wave. 0-6V low distortion. Square wave’
0-9V. No droop H.F. rise time 1uS. | Wattinto 3 ohms. £24 nett U.K. L DON INSTRUMENTS LTD
M.l. Electronic Yoltmeter E
[5 A.C. ranges. | mV o 500V. 10 Hz to 100 kHz. 3 D.C.ranges. 0-400V. [nput 76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
Impedance. 0 Mohms on A.C.and D.C. £26 nett U.K.
Tel.: 01-692 2689

LINSTEAD ELECTRONICS E.LD. & G.P.0. APPROVED CONTRAGTOR TO H.M. GOVT

35 NEWINGTON GREEN, LONDON.N18 Tl CL] 9885
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£ Desagﬁers and pro;ect engmeefs f
~reduce your power unit selection probiems, wzth
~the unique A.P.T. SERIES 30 SLIDERULE.
Specially designed to show at a glance, voltage,
~current, dimensions, model number and prices.
~ Withdraw the slide from the sleeve for
ordering details, specifications mciudmg
performance, remote sensing,
overload protection, temperature
input etc. Write today for your
FREE slide rule. -

A.P.T. Electronic Industries Lm’uted
‘Chertsey Road, Byfleet, Surrey
Telephone: Byfleet41131 Grams: Aptran, Byﬂeet

Wireless World, June 1968 WW—082 FOR FURTHER DETAILS
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WE ARE INTRODUCING FIRST CLASS (1.5% ACCURACY) MOVING
COIL METERS OF CURRENT MANUFACTURE. THESE STURDILY
BUILT INSTRUMENTS HAVE HIGH TORQUE MOVEMENTS AND ARE
CAREFULLY ADJUSTED FOR CORRECT
AMOUNT OF DAMPING

The Meters are calibrated for use on anti-magnetic panels, in vertical
position.

At present only the sizes listed below are available ex-stock. We hope
to increase the range in the near future to include further sizes and

types.
. - Type 70DA and 70DV. 80mm. square flange. Flush mounted
RANGE | 70DA l 85DA t 120DA 68mm. dia. body. 40mm. depth from the panel.
: Type 85DA and 85DV, 85mm, dia. flange. Flush mounted. 67mm.
égﬁ: . 6—6} gg;- %g;- dia, body. 48mm. depth from the panel.
S - - - Type 120DA and 120DV, 120mm. fl . Flush .
WA oz- | o | 74 Bimm. . hots. 20mm. depth irom the panely
2504 ... 54/- 49)- 65/-
200uA ... 52/- — =
6008 ... 49/- 36/- 60/-
lmA ... 46/- _— —
2.5mA .. — — 58/=
25mA ... — — 58/-
40mA ... 46/~ 34/- — 85DV \ 120DA
60mi ... — — 58/«
100mA — 34/- - — -
150mA 46/- — — 40/- —
250mA 46/- 34/- — — 62/-
400mA 46/~ — - 40/- —
600mA 46/- 34/~ — — -~
1A 46/- — 58/- - 68/-
1.5A — 58/~ — 62/~
2.5A 46/- - 58/- 46/- —
44 — 35/~ — a6/~ 65/-
10A — 35/~ 60/- 47/6 69/~
404 e — 39/- 64/- 50/- -
Z & | AERO SERVICES LTD.
44A WESTBOURNE GROVE, LONDON, W.2
Tel: PARK 5641/2/3 Cables: ZAERO LONDON Telex: 261306
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DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER
AVONCEL
EQUIPMENT TROLLEYS

Medium Duty from £17. Heavy
Duty from £35. Wide range of
Standard Models. Quick Delivery

Special Models made to order.

“AVONCEL”

AVON COMMUNICATIONS & ELECTRONICS LTD
318 BOURNEMOUTH (HURN) AIRPORT

CHRISTCHURCH, HANTS. Tel. NORTHBOURNE 3774 (P.B.X.) BRITEC LIMITED, 17 Charing Cross Road, London, W.C.2

Tel: 01-930-3070
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New, versatile Hatfield Modulators Types MD4 and MD6 have
been designed using the latest Schottky barrier diodes. The

superior wideband match and low noise characteristics of these
components enable a very high performance to be obtained. -

, [ J
. The diagrams below illustrate some of the typical uses for
these new units, which also have applications |n phase lock
loops.
o e 0 ~ Write now for detailed Data Sheets.

MIXER AMPLITUDE MODULATOR PHASE SENSITIVE DETECTOR CURRENT CONTROLLED RF ATTENUATOR

T O S

#y % 18 | ¥y Amplitude . !
~ | Madvbatad with fy ) _ _t
A b~ T ocioupu proate
| . ’\/, Phase Ditterence R
U £+ DC . Variable 0.C.
Fa

SOUTH-EAST ASIA—for prompt service and deliveries contact
HATFIELD INSTRUMENTS (NZ) LTD P.O. Box 717, Napier, New Zealand.

HATFIELD INSTRUMENTS LTD,,

Dept. WW, Burrington Way, Plymouth, Devon.

Telephone: Plymouth (0752) 72773/4. H AT F l E L D BA L U N
Telegrams: Sigjen Plymouth.
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New free booklet describes
the complete range of
Enthoven Solder products.
Ask now for your copy
of ‘Soldering with Enthoven.’

Wireless World, June 1968

Tools, materials and knowledge. Two of the neatest irons ever made. The finest, most
reliable materials—backed by over 150 years’ experience of smelting and refining non-ferrous
metals. And intimate knowledge of modern soldering techniques, the product of special
experience built up over the years confirmed when necessary in one of Europe’s most advanced
metallurgical laboratories. This is what Enthoven offer you. 1 Washers and preforms, cored
and solid, standard and special. 2 Microscope soldering iron for fine work. 3 Superspeed
six-second heat soldering iron. 4 Preservative, metal, Tricene-de-oxidant, lacquer, flux, and
thinners for printed circuits. 5 Super-speed solder . . . stellate cored, wide range of alloys,
gauges and packings.

F—————-

1
r———-d

[--2 SOLDERS LIMITED

r-——_-—l
I

{ I __......! Head Office and Sales Office

Dominion Buildings South Place London EC2

Telephone: 01-628 8030
WW—087 FOR FURTHER DETAILS
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leasing current is controlled
L with a single coil, by reducing
the operating current in
reverse or with a double
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cLARK AIR OPERATED TELESCOPIC MASTS

A.N. CLARK (ENGINEERS) LTD. BINSTEAD, ISLE OF WIGHT, ENGLAND.

But if you DO want to raise an aerial of 200 Ibs.
or to heights in excess of 100" CLARK Air Operated
Telescopic Masts can help you do the job. The
photograph on the left shows a nine pound TV
camera supported by a CLARK QT series mast looking
in on a fruit bat's night life. Should you have a
telescopic mast requirement CLARK offer you the
world’s most versatile range of vehicle born, free-
standing or trailer mounted masts.

Thirty countries use our masts and users range
from airport authorities, police and armed forces
to . . . fruit bat watchers.

Whatever the occasion a CLARK mast will rise to
it. Write for further details.

A Super E QT 4 mast extended,
mounted on a Ford Cortina Estate.

so who wants to study fruit bats ?
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LEVELL

PORTABLE INSTRUMENTS

With DIGITAL or ANALOGUE
frequency calibration

TG66A { TG66B

Wireless World, June 1968

£5 ' £5

TYPE TG150 TGI50M TGI50D TGI50DM
FREQUENCY 0.2 Hz to 1.22 MHz. 1-5 Hz to 150 kHz
ACCURACY = 0.02 Hz below 6 Hz
+ 0.3% from 6 Hz to 100 kHz + 39 -+ 0.15 Hz
+ 19, from 100 kHz to 300 kHz
4 39% above 300 kHz
DISTORTION <0.15% from 15 Hz to I5 kHz <0.1%, at 1 kHz, <<0.3%, from 50 Hz to |5 kH~»
<0.5% at 1.5 Hz and 150 kHz < 1.5% below 50 Hz and above 15 kHz.
SINE WAVE Source voltage variable from 301V to | Source voltage variable from 250,V to 2.5V, Output impedance < 250Q
OUTPUT 5V.  Output impedance 6000 at all § above 250mYV, 6000 below 250mV. Less than 19 variation of amplitude
settings. throughout frequency range.
SQUARE WAVE None None Yariable up to 2.5V peak. Rise
OUTPUT time {9 of period + 0.2,8.
OUTPUT Expanded voltage scales and —2dB to 0 to 2.5V 0 to 2.5V
METER + 4dB. Scale length 3.5” None and —10dB None and —|0dB
. to -10dB to +10dB
POWER 4 type PP9 batteries, life 400 hours, § 2 type PP9 batteries, life 400 hours, or, A.C. Mains when batteries are
SUPPLY or, A.C, Mains when: replaced by Levell Power Unit.
selected by batteries re-
panel control placed by Power
Unit
SIZE 77 x 10Y x 77 Weight 12 1b. 10” high x 6” wide x 4” deep. Weight 6 b,
PRICES £150 ’ £120 £32 £42 ‘ £35 £45
+ Mains Power Unit | included | £15 £10 0
-+ Leather Case 410 0

WW—090 FOR FURTHER DETAILS
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Faithful
Reproduction

MINILAMPS
MAKE LIGHT WORK OF IT!

Are you using Minilamps ? You should be! These
low voltage indicator lamps are inexpensive to
buy and install and do a wonderfully efficient job.
That’s why they're in use throughout the world,
from ships to computers. See how Minilamps
save you time and costs. In all these ways:

MINILAMPS ARE FRONT MOUNTED

No more mounting problems! No need for access to rear
of mounting panel.

THEY'RE SO EASY TO INSTALL

Wired in seconds, using standard A-MP connectors. Just a
push and a Minilamp is mounted, And firmly held by a special
nylon grommet. Replacement is just as easy.

NYLON ENCAPSULATED TO LAST AND LAST

Minilamps have a life equal to standard filaments,
They don’t discolour or deteriorate in use,

AND THEY'RE APPROVED FOR SAFETY ] § w|t the

Approved by the Home Offige for security alarms and
by the National Coal Board for use in mine safety equipment

| | Grampian TC12 loudspeaker
THERE’S A CHOICE OF COLOURS p g p

White, red, yellow, blue or green, Others to special order,

Voltages are 6, 12 and 24, e The Grampian TC12 loudspeaker is a high
Get the facts about Minilamps. used oY e | | | quality twin cone unitr at areasonable price. The
industries. loudspeaker is built of high quality materials to
‘ | | a rigid specification and is eminently suitable
for good quality sound reproduction. Let us
send you full details or better still go and hear
one at your local dealers now.

Design for suitable cabinet available.

Grampian manufacture high grade micro-
phones, parabolic reflectors, windshields
and accessories, also mixers and amplifiers.

MINILAMPS MAKE LIGHT WORK OF IT! (Grampian]sowwo eaviewert

Send for leaflet giving full details

For full technical data,samples & quotations, write to:

- GRAMPIAN REPRODUCERS LTD
FieldYech Ltd =00 v

Hanworth Trading Estate, Feltham, Middlesex
Tel: 01-894 9141/3 Cables REAMP, FELTHAM

WW—091 FOR FURTHER DETAILS ‘WW—092 FOR FURTHER DETAILS
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To your specification....with quick delivery

Whether your need is for a single instrument or
a thousand (or even more) the Ernest Turner
organisation is geared to give the same renowned
service. From a very wide choice of movements
and case styles we can provide precisely the
instrument for your application, including the
manufacture of special dials and provision of
built-in or external units to permit indication of
any electrical quantity. '

We invite your specific enquiry for any number
of instruments from one upward, and we should
be pleased to send you a copy of our general
catalogue 86/25 on request.

ERNEST TURNER ELECTRICAL INSTRUMENTS LTD.
HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND.  Tel: High Wycombe 30931
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RE-CREATES THE FINER SHADES OF ORIGINAL SOUND

To re-create faithfully the finer shades of original sound,
stored as complex mechanical patternsin the

micro-grooves of modern records, calls for a cartridge

in the precision instrument class. Goldring engineers

have spenttwo years developing such a cartridge . ..

the Goldring “800E" Free Field Cartridge with elliptical
diamond stylus. At a comparatively modest cost this
cartridge rivals the finestin the world, whilst at the same time
guaranteeing the complete reliability for which the name
“Goldring” has stood for sixty years in record reproduction.

GOLDRING ""800E"" FREE FIELD

STEREO CARTRIDGE £18 10 6

tax paid
SPECIFICATION
Type Magnetic—(Free Field)
Frequency Response 10 Hz—25 kHz
Sensitivity 1 mv. per cm/sec.
Separation 25dB at 1kHz

Load 100k—47k/ohms

Compliance 30 x 10—6 cm/dyne

Stylus 0.0008" x 0.0003" diamond
replaceable

Effective Tip Mass Less than 1 mg.

Tracking Weight 0.76—2gm.

Head Weight 8 grms.

Vertical Tracking Angle 15°

Mu Metal Shield for hum protection.

FREE FIELD

GOLDRING800E

STEREO CARTRIDGE

WW—094 FOR FURTHER DETAILS
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Aspects of S.N.S.

No.1 New Radiomicrophones

S.N.S. are proud to announce the first British made G.P.O. approved Radiomicrophone to sell
complete, Transmitter, Receiver, Carrying Case and microphone, at under £100.

This unit known as the Type 12 Mk il joins the range of systems which have proved their worth
over the past 4 years, including both wide and narrow band systems, special studio systems de-
veloped for Broadcasting and T.V.Authorities and used extensively in the Film Industry.
Because of this wide range and our ability to meet customer “specials’ at a reasonable cost we
have been increasingly successful in this field, quite apart from the other aspects of S.N.S. and
are now able to offer this new system, designed for both good looks and optimum performance,
at a really reasonable cost.

We are always pleased to arrange demonstrations and provide quotations against your require-
ments and would ask you to note the wide range of our products noted below, which enable us
to engineer complete sound systems of any size and complexity.

For further details on the new Type 12 Mk |l, or any other of our products please write,
phone or telex.

J.V.H. ROBINS, Marketing Director S.N.S. Communications Limited, '

Tropical Works, 851 Ringwood Road, West Howe, Bournemouth, Hants, England.

Telex 41224. Tel: Northbourne 4845,

Manufacturers. of: Transistor Amplifiers, Crystal AM and FM tuners, cabinet and line source
loudspeakers, Loudspeaking Intercom Systems, Hotel Radio and Intercom Systems.

WW—095 FOR FURTHER DETAILS
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INTERNATIONAL
RECTIFIER

Quality Semi-Conductors.
Complete Rectifier Assemblies up
to thousands of Amps, Diodes,
Thyristors, Zeners, Encapsulated
Bridges, Photocells, Klipsel Surge
Protectors.

For experiment and teaching:—
ZENER KITS, THYRISTOR KITS.

PRINTED CIRCUIT
DRAFTING AIDS

Save drafting time and costs. Self-
adhesive shapes and tapes. Terminal
circles—fillets —tees—elbows—uni-
versal corners and motnting holes.

ENGLISH ELECTRIC

GS FUSES

for the protection of rectifiers and
thyristors.

Bulletins and prices on request.

Rail Mounted Terminals and Ter-
minal Blocks 0-5-250 Amps.

Bulletins and prices on request.

Bulletins and prices on request.

Bulletins and prices on request.

COMPONENTS
DEPARTMENT

PHONE TODMORDEN 2601

WW-—096 FOR FURTHER DETAILS TO COMPONENTS DEPT ONLY

AND ASK FOR
EXTENSION 1

HARMSWORTH,

TOWNLEY & CO

TODMORDEN

LANCS

TRANSFORMERS
0-25 kVA to 300 kVA
| phase and 3 phase

LOW VOLTAGE HIGH GURRENT
TRANSFORMERS

with output currents of hundreds,
thousands and tens of thousands of
amps. '

| phase and 3 phase.

DC POWER SUPPLIES

For Magnets, Accelerators, Plating, Ano-
dising, Spectroscopy, Plasma Arc, Tor-
onto Arc, Electron Beams, Electrolysis,
Welding, Quartz Lamps, Mercury Va-
pour Lamps. From 100 W to 200 kW,

VOLTMOBILES

64 steps on load switching Auto-
Transformers. | phase and 3 phase.

200-400 Amps.

" Zero to 1009, Volts or 1259, of

Input Volts.

Voltmobiles are low-cost con-
trollers, for furnaces, rectifier
sets and other loads.

LET US HAVE YOUR
SPECIFIC REQUIREMENTS

EQUIPMENT
DEPARTMENT

PHONE TODMORDEN 2601

AND ASK FOR
EXTENSION 3

Wireless World, June 1968
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TELEQUlPMEHNT <

A ‘'scope for every purpose — from the Serviscope* Minor at only
A copy of the Telequipment Short

Form Catalogue Is ol ready to be £23.10.0. to the sophisticated double-beam D53 for laboratory use.
;yzglslted f:eyaud—/:;teéet :_S htave A comprehensive range of accessories is available, and certain
r na and adaress direct or

via the Reader Enquiry Card. Telequipment oscilloscopes can also be supplied for rack mounting.

TELEQUIPMENT LIMITED

*Serviscope is a registered trade mark of Telequipment Ltd. 313 Chase Road- Southgate - London, N.14-Telephone: 01-882 1166
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Fifty-eighth year of publication

This month’s cover. A development engineer
at Mullard’s Mitcham works adjusts a cooled
two-stage parametric amplifier designed for use
as a low-notise r.f. input stage in communi-
cations satellite earth stations. The amplifier
operates at 4GHz with a bardwidth of SOOMHz,
and has a gain of 40dB and an overall noise
temperature of 20°K.

Iliffe Technical Publications Ltd.,
Managing Director: Kenneth Tett

Editorial Director: George H. Mansell
Dorset House, Stamford Street, London, SE1

© Iliffe Technical Publications Ltd., 1968
Permission is writing from the Editor must first be
obtained before letterpress or illustrations are )
reproduced from this journal. Brief extracts or
comments are allowed provided acknowledgement to
the journal is given.
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“CONSUMER

(ELECTRONICS

Lock-fit transistors stay where they're put

Putting transistor leads through
boards, cropping them and hoping
they'll stay put until soldered is out
of date. Now just push a Lock-fit
transistor in and it stays there. The
leads are shaped to grip.

And they won't bend or break.
They're designed to pop straight
into standard printed circuit grids
and p.c. boards of both standard
thicknesses.

The transistor itself—many of the

wide range of Mullard silicon types
—is protected in an epoxy
encapsulation which gives good
heat conduction. The special epoxy
used by Mullard maintains the low
spreads of the silicon chip.The
shape ensures that operators or
machines put the transistor into
equipment the right way round.

So Lock-fitis easy to mount, gives
better solderability and simplifies
handling. Lock-fit will save you
assembly time and costs.

For the full Lock-fit range story
manufacturers shouid tick

the coupon.

You may think capacitors inexpensive. But have you worked out the

cost of a dud on your line?

We're not going to start the old price
v. quality argument again. We'd just
like to make sure that you're getting
the whole picture. it's up to you to
judge what’'s right for your
particular job. But Mullard will help
you as much as possible.

So bearin mind that, as well as price
and technical information, Mullard
can also give you the most detailed
life/performance data.

Time well spent

There can’t be many firms who've
beenin business as long as we have
who have used the time to such
advantage. Our past experience
guides our future plans; provides us
with an insight into the industry we
serve ; atlows us to anticipate needs
and deploy our resources over the
most fruitful areas of research and

Mullard

CONSUMER ELECTRONICS DIVISION

This information is fundamental to
us if our AQL* is to be maintained—
how else could we improve our
products ? And this information is
available to you. Take electrolytics
forexample. We found that they
represent about 70% of all capacitor
failuresin the life of a TV set. So we
produced a detailed report and
recommendations on the best way
to use electrolytics. You're welcome

development—and thereby provide
modern, technically excellent
products ready for the demands of
tomorrow. We have co-operated in

Please send me

Name

Lock-fit transistor information [ ]  Capacitor report [_]

to a copy—it covers polyester
capacitors too. Just tick the coupon.
By getting all the information

before you select you can be really
sure that you are going to make
savings by choosing the particular
component to meet your design
parameters.

*AQL=Acceptable Quality Level.

$0 many consumer electronics
projects that it’s quite likely we
are working along similar lines to
yours. So why notgetin touch ?

Position

Company
Address

London W.C.1.

Mullard Limited, Consumer Electronics Division, Mullard House, Torrington Place,
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Wireless World

Constructional Projects

Although the final analysis of our recent reader interest survey is not yet
available—it was essential to await replies from overseas readers who, incidentally,
number one in five—one thing is very obvious from the comments and accompany-
ing letters received: there is still a tremendous interest in constructional projects. It
is, however, necessary to qualify this interest as readers made it blatantly plain that
they do not want gimmicky electronic gadgets but worthwhile projects. Wireless
World has for more than 40 years had a very strong following of ‘do-it-yourself’
enthusiasts, and as older readers will remember there were few issues, even when
weekly, that did not include details of a receiver, or some item for home
construction. In those far-away days, of course, it was cheaper to make than to buy
a ready made receiver. Although this is, in general, no longer true the interest in
constructional projects has continued and is by no means confined to those of our
readers who have a purely amateur interest. This is amply borne out by the fact that
professional readers frequently make use-of W.W. designs in professional equipment
—and sometimes they appear on the market as commercial products!

While readers have applauded the inclusion of such designs as the Dinsdale and
Bailey amplifiers, some have complained of the paucity of designs ‘with the hall mark
of the Wireless World laboratory’. In self defence we must point out that, whereas in
industry a whole team of engineers will devote months or even years to the
development of a project, we with a small editorial team (whose prime function is to
produce a journal every month) are also expected to develop sophisticated pieces of
equipment and then to describe them in sufficient detail to enable readers to build
them. It will be obvious therefore, that the number of W.W. designs must inevitably
be very limited.

For many months past W. T. Cocking, who was responsible for the design of the
Wireless World monochrome television receiver published in 1947, has been
perfecting constructional details of a colour receiver, and the first of a series of
articles will be found elsewhere in this issue. However, we would stress that this
project ‘is not by any to be enterprised or taken in hand, unadvisedly, lightly or
wantonly’ (to quote from the Church of England marriage service). Having said that
we believe that there will be very many readers who will enjoy the exercise. We
would especially commend it to the heads of science departments of schools and
colleges who would, we feel sure, find in it a worthwhile project which should have
more than academic interest for the students.

In saying this about W.W. designs we would not wish it to be thought that we
belittle, in any way, the admirable designs submitted by contributors and we are in
fact collaborating with some of them to bring to fruition more speedily ideas which
we feel would be of particular interest.

One other aspect of circuit de