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6 I wanted everything:

I wanted a highly stable
Sully transistorized

stgnal generator directly
calibrated up to 1000 M Hz
with outstanding fine
tuning facilities; I wanted
an F'M performance
capable of dealing with
both very wide and very
narrow band systems.
And I wanted 1t

yesterday! ’

Mrconj Instruments delivered from stock!

The MI TF 2006 is a signal generator of very advanced flexibility. Each unit has its own tuning scale and

design, offering a multiplicity of features specially modulating element. Any combination of units up to four
incorporated to assist research, development and test can be selected.

engineers engaged on the most advanced commun-

ications equipment. It is the only fully transistorized MI— Europe’s largest single source of signal generators.
signal generator covering the 4-1000 MHz range. TV, Narrow Band FM, AM/FM, PCM, etc. — whatever
Low inband noise, freedom from microphony, good the purpose or the frequency to be covered, Marconi
frequency stability and accurate, directly-calibrated fine Instruments is the company most likely to have the
frequency tuning control make it ideal for narrow-band precise instrument you need. Behind it: experience

fm measurements on mobile receivers. Similarly, the wide unique in the business.

modulation frequency range, wide deviation range and
freedom from phase distortion simplify performance
assessment of fin telemetry and other multiplex systems.
The full frequency range is covered by a system of five
independent oscillator units giving a unique degree of

MARCONI INSTRUMENTS LIMITED
A GEC-Marconi Electronics Company

Longacres, St. Albans, Hertfordshire, England.
Tel: St. Albans 59292 Telex: 23350

WwW-—001 FOR FURTHER DETAILS
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O high accuracy digital measurement 0 full multimeter facilities 0O little larger than an
Avometer O automatic decimal point and over-range indication O internal calibration
source O simple push-button operation o BCD print-out facility ofully portable olow cost

All this and it's an Avometer, too!

With the Digital Avometer DA 112, you can measure a.c./d.c. voltage between 1V (100mV d.c.)
and 1000V full range, a.c./d.c. current between TmA (100uA d.c.) and 1A full range and
resistance from 100q to 1Maq full range. Basic accuracy + 0-1% of reading (4 0-1% of full
range on 1V and 10V d.c. ranges). A.c. measurements up to 100kHz. Input resistance 1000Mq
on 10V d.c. range. 50% over-range facility (except 1000V a.c.) at specified accuracy.

| orfrom
Elesco Frazer Limited, 36 St. Vincent's Crescent, Glasgow C3. Tel: 041-221 9301 T

@ ‘Get full details from Avo Limited, Avocet House, Dover, Kent. Tel: Dover 2626. Telex: 96283
| _. Wirelect Electronics Limited, Wirelect House, St. Thomas Street, Bristol 1. Tel: 0272 294313 e Thomt Grop

da f i e

trickiet
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The TM2

-anew
ac/d.c.
millivoltmeter
from Farnell

*x 1mV -300V f.s.d.
* TOHz-2MHz

* 10M . typical input
impedance/resistance

* Low zerodrift
* Mains or battery operated

The TM 2 is a general purpose instrument offering a
wide frequency range of operation, a high input
impedance/resistance and very low drift. It is basically
mean rectified reading, the meter being calibrated to
provide r.m.s. values for sine wave inputs in arange
sequence of 1-3-10. A decibel scale from-10dB to +
2dB is also provided. The TM 2 has an integral power
supply permitting operation from a.c. mains and may
also be run on two internal batteries. Its U.K. price
is £68.00.

For further details contact:-

Farnell

Farnell instruments Limited, Sandbeck Way,
Wetherby, LS224DH. Tel: 0937 3541/6.

WW-—007 FOR FURTHER DETAILS

““ASTRONIG” LTD.

FIRST IN THE FIELD WITH A COMPLETE
RANGE OF MODULAR AMPLIFIERS

THE RESULT OF THIRTY YEARS
EXPERIENCE IN SOUND
AMPLIFICATION,

NOW ANNOUNCE THEIR

RESPONSE SELECTOR TYPE A 1888

r——

SR,

e e Qi - /

ASTRONIG =
e o thas
v

A MUST IN ACOUSTICALLY
DIFFICULT SITUATIONS SUCH AS
CHURCHES, HALLS, THEATRES etc.

This unit, the result of three years
research, can be built into a new, or added
into an existing sound system and provides
a simple but effective means of adjusting
the overall response to suit the particular
location.

Eight calibrated thumb wheel controls
enable each section of the audio band to be
adjusted to reduce troublesome building
resonances etc., thereby allowing micro-
phone levels to be increased before * howl
back " occurs.

The unit is available in two forms: Type
A 1888 is a portable instrument and Type
A 1781 is a module to be used in conjunc-
tion with our Series 1700 units.

Further information from :

DALSTON GARDENS, STANMORE, MIDDLESEX, HA7 181

01-204 2125

WW—008 FOR FURTHER DETAILS
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A.C. MICROVOLTMETERS

VOLTAGE & db RANGES: 15uV,
50uV, 150uV ... 500V f.s.d. Acc.
+1% + 1%fsd £ 1uVat1kHz
— 100, — 90 ... + 50dB. scale

— 20dB/+ 6dB rel. to 1mW/600 Q.
RESPONSE: & 3dB from 1 Hzto
3MHz, + 0-3dB from 4Hz to 1TMHz
above 500uV. Type TM3B can be
set to a restricted B.W. of 10Hz to
10kHz or 100kHz.

INPUT IMPEDANCE: Above
50mV: > 43M Q < 20pf.

On 50uV to 50mv: >5M Q <50pf.
AMPLIFIER OUTPUT: 150mV at f.s.d

£49::. £63

type
TM3A

-

LEVELL

PORTABLE INSTRUMENTS

D.C. MULTIMETERS

VOLTAGE RANGES: 3uV,10uV, 30pV. .. 1kV.
Acc. + 1% + 1% f.s.d. + 0-1uV. LZ & CZ scales.

CURRENT RANGES: 3pA, 10pA, 30pA ... 1mA (1A for TMIBP)
Acc. + 2% + 1% f.s.d. £ 0-3pA. LZ & CZ scales.

RESISTANCE RANGES: 3,10, 300 ... 1kM Q linear.
Acc. + 1%, + 1% f.s.d. up to 100M Q.

RECORDER QUTPUT: 1V atf.s.d.into > 1k Qon LZ ranges.

£75 ::.£89 «:..£93

type type
BROADBAND VOLTMETERS
H.F. VOLTAGE & dB RANGES: 1mV, 3mV, 10mV ... 3V fs.d.
Acc. + 4% + 1% of f.s.d. at 30MHz. — 50dB, — 40dB, — 30dB
to + 20dB. Scale — 10dB/+3dB rel. to 1mW/50 Q. + 0-7dB
from 1MHz to 50MHz. + 3dB from 300kHz to 400MHz.
L.F. RANGES: As TM3 except for the omission of 15uV and 150uV.
AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with
amplitude proportional to square of input. As TM3 on L.F.

£85 :-.£99

type
TM9A

type
TM6A

type
Long battery life and large averioad ratings are leading features
of these solid state instruments. Mains units and PO RTA B LE
leather carrying cases are optional extras.
All A type instrtuments have 31" scale meters and case sizes VO LTM ET E R S
meters and case sizes 77 x 10" x 67,
LEVELL Electronics rtd Park Road High Barnet Tel : 01-449 5028
Hire terms and leaflets covering our range of portable instruments are available.

57 x 77 x 5”, B type instrumerts have 5" mirror scale
Herts.
WW—009 FOR FURTHER DETAILS



a4

WW-—010 FOR FURTHER DETAILS

Wireless World, July 1971

LOW COST
FREQUENCY
COUNTER

Time, count, period
& frequency to 50MHz

Frequency Counter FC50
employs the latest integrated
circuits in a highly efficient
circuitarrangement giving a
non-blink display from a built-
in memory with adjustable
rate of up-dating. Clock pulses
are available from dividers fed
from a crystal-controlled
oscillator. Comprehensive
facilities for electrical or
mechanical stop/start,

inhibit and gating are
standard features. Ask for
FCH50 Data Sheet.

WAYNE
KERR

THE WAYNE KERR CO. LTD.
Roebuck Road Chessington Surrey
England

Telephone 01-397 1131

Cables Waynkerr Chessington
Telex 262333

Find buried treasure with this

READY BUILT AND TESTED
TREASURE LOCATOR MODULE

BRAND NEW
FULLY TRANSISTORISED
PRINTED CIRCUIT
METAL DETECTOR
MODULE

Ready  buit and  tested—
just plug in a PP3 battery
and  ‘phones & it's  work-
ing. Put it in a case,
screw a handle on & YDU
HAVE A PORTABLE
TREASURE LOCATOR EASILY
WORTH £201 Extremely sensitive—penetrates through earth, sand, rock,
waod, dirt, water. etc —EASILY LOCATES COINS, GOLD, SILVER, WATCHES,
JEWELLERY, NUGGETS. METALLIC ORE, HISTDRICAL RELICS, BURIED
PIPES, KEYS. NAIL-IN-TREES, ETC. ETC. Signals exact location by “bleep”
pitch increasing as you near bured metallic objects PRINTED CIRCUIT
SEARCH COIL so stahble and sensitive it will detect & single coin up to 6“ and
larger objects up to 6. SEND NOW £4.95 + 30p (9%/- + 6/) cam. etc.
{Hign quaty Damisi Stethoscope headphones £2.75 (55/) extra 1f required)

RELAXATRON

CUTS QUT NDISE PDLLUTION—SDOTHES YOUR NERVES)
Don't underestimate the uses of this fantastic new design—the
RELAXATRON is basically a pink noise generator based on avalanche
operated transistors. Besides being able tomask out extraneous unwanted
sounds, it has other very interesting properties. For instance mary
people find a rainstorm mystenously relaxing, a large part of titis feeling
of well-being can be directly traced to the sound of falling raindropsl—
a well-known type of pink noise. A group of dentists have exper-
mented on patents with this pink noise —ND ANAESTHETICS WERE
USED! The nmse ostensiily created a most definite reaction on
these patients’ nervous systems with the results that their pain
systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING
SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING,
iF YOU FEEL TENSED, UNABLE TO RELAX —then build this

onv £2.25

(as/-)

fantastic Réfaxatron. Once used you will never want to be without it—packet sized. Uses standard
PP3 batteries {current used so. small that battery life is almost shelf-fifel) CAN BE EASILY
BUILT using our wnique. step-by-step, fully iflustrated plans. All parts including case, a pair of
crysial phones, components. nuts, sciews, wire. el eic Send only £2.25 + 25 p. & p.

{45/- + §/-). (Parts available separately.)

EAVESDROP ON THE EXCITING WORLD OF
AIRCRAFT COMMUNICATIONS. JUST OUT

VHF AIRCRAFT
BAND CONVERTER

Usten in to AIALINES, PRIVATE PLANES, JET ONLY
PLANES. Eavesdrop on exciting crosstalk between

‘pilots, ground approach, ground contral, airport £2-37
tower. Hear for yourself the disciplined voices hiding (47/6)

tenseness on talk downs. Be with them when they
have to take nerve-ripping decisions in emergencies—tune in to the
international distress frequency. Covers aircraft frequency band
including HEATHROW, GATWICK, LUTON, RINGWAY, PRESTWICK,
ETC. This fantastic fully transistorised
instrument can be bult in under two hours. {Our
design  team built four—everyone worked
first time} No soldering necessary, Fully
illustrated simply worded instructions take you
step-by-step. Uses standard PP3 battery. Size
only 43" x 3" x 1§ All you do is extend rod
aenal. place close to any ordinary medium
wave radio f{even tiny pocket radios). NO
CONNECTIONS WHATEVER NEEDED. Use
indoors or outdoors. SEND NOW ONLY £2.37
(47/6) + 23p (4/6) p. & p. lor all pans
including case, nuts, SCrews, wire, et. etC.
{parts available separately).

Real Working ELECTRONIC
ORGAN

of Texas”, "Silent Nigh

ONLY £2.7 5 (55/-)

Don't confuse with ordinary electric organs
that simply blow air aver mouth-organ-type
reeds, etc. Eight months were spent in creating
and testing this superb, fevolutionary electronic organ. Fully tramsistonsed. no valvas Proper
self-contained loudspeaker. Fifteen separate keys, span two full octaves—plays the “Yellow Rose
‘Auld Lang Syne”, and lots of similar tunes an this real working electronic
organ. Size 133" x 10 x 2{". Uses standard battery. Have the thrill and excitement of building it
together with the pleasure of playing a real electronic organ. Play it anywhere. No soldering necessary.

Easy as A B, C to make following the the tully illustrated step-by-step instructions BIG
DEMAND ANTICIPATED FOR THIS UNIQUE INSTRUMENT at om low pice. ONLY £2.75 4
23p p. & p. (85- + 4/6) for all pans, including case, ioudspeaker, transistors, condensers,
resistars. knobs, transformers, volume control, wire, nuts, Stiews, insiructions, etc. \parts availahie
separately). Have all the pleasure of making 1t yourself, limsh with an exciting gift for someone

Examine at home for 7 days. Your money refunded if aot 100% delrghted.

CONCORD

ELECTRONICS LTD. (Dept. WW14)
WW—011 FOR FURTHER DETAILS

INGENIOUS
ELECTRONIC
SLEEP

INDUCER

CANT SLEEP AT NIGHTS? DO
YOU WAKE UP IN THE NIGHT AND
CAN'T GET OFF TO SLEEP AGAIN?

WOULD YDU LIKE TD BE GENTLY ONLY
SODIHED DOFF TO SATISFYING

SLEEP EVERY NIGHT? Then buiid £2'75
this ingenious electronic steep inducer. {55/-)

It even staps by itself so you don't have to worry about it being on all night!
The loudspeaker produces soothing audio-frequency sounds. continuously
repeated—but as time goes on the sounds gradually become less and less—
until they eventually cease altogether, the etfect it has on peaple is amazingly very
similar to hypnosis. A control is provided for adjusting the length of umes, etc.. all
tansistor, can be built by any reasonably intelligent person.in about two hours.
No knowledge of electronics or radio needed Extremely simple. easy- to-follow.
step-by-step, fully illustrated instructions included No soldering necessary.
Works off standard batteries—extremely economical. Size onty 3" x 4 x 13—
take it anywhere, AN parts including case. loudspeaker. components. nuts, wire,
screws, stc.. etc. THERE WILL BE A GREAT OEMANO FOR THIS UNIQUE
WEW DESIGN—SEND NOW £2.75 + 25p p. & p. {85~ + 5-i Parts
available separately.

FIND BURIED TREASURE!
TREASURE LOCATOR

Transistorised

Metal locator detects and tracks down buried
metal objects—it signais exact location (no phones
used—uses any transistor radio which fits inside—
na connections needed). FINOS GOLD, SILVER,

LOST  COINS, JEWELLERY, KEYS, WAR
SOUVENIRS, ARCHAEOLOGICAL PIECES,
METALLC  DRE, NUGGETS, ETC. Extremely

sensitive,  will  signal  presence  of  certain
objects  buried  several  feet  below  ground
Can be built with ease in one shost evening

with the waonderfully
ONLY clear, easy to follow,

tep-ty-step,  fully illus-
£2.37 .

trated instructions.
Teansistonised—no  valves.
(87/6) ()45

standard  PP3  battery.

No soidering necessary.
Size of detector head
134" x 107 x 2}" Great
demand  expected  at  this

remarkably low price. Al parts including detector head case. nuts.
screws, wire, simple instructions. etc Send now £237 + 23p pdp
(47/6 + 4/B). Sectional handle as illustrated 75p (15/-). Parts available
separately. Mada up looks worth £15.

8 WESTBOURNE GROVE, LONDON, W2
(Nr Bayswater & Queensway Tubes. 1 minute ABC Cinemna)
Callers Welcome 9 am-6 pm inc. Sat.
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How to get

what you want
without having
to try very hard

SINGLE
SOURCE
MAKES
SENSE

Anything you can do to save yourself trouble
makes sense. When it comes to ordering
smaller quantities of a variety of parts there

is a lot to be said for getting everything from
one place. We're in business to make that
easy foryou.

As stockholders of Cinch, Dotand FT
products, we are an efficient single source
for pretty well everything of this kind you

are likely to want in whatever quantity you
wantitand at short notice. So, whetherit's
Radio, Electronic and Electrical Components,
Metal Pressings, Clips, Fasteners or
Assemblies that you need, the easiest way

is to get them from us—the most

economical too, in the end.

Make United-Carr
your

SINGLE SOURCE

116 PAGE FREE SINGLE SOURCE
CATALOGUE illustrates thousands of stock
items, any one of which you might want at
ahy moment, posted on request to Firms
and Organisations. Send for your copy now :

United-Carr Supplies Ltd.,
Frederick Road, Stapleford, Notts.
Sandiacre 2828 STD 0602 39 2828

@ STOCKISTS

UNITED-CARR
SUPPLIES
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This
new
range of

AIR SPACED
VARIABLE
CAPACITORS

and TRIMMERS . ..

A

CATALOGUE AVAILABLE NOW!

Send today for our NEW LIST 300
detailing our wide range—from
miniature air spaced trimmers up to
large high voitage

transmitting capacitors.

SUBMINIATURE TRANSFORMERS
We have facilities for the manufacture of miniature transformers to
customers’ own designs—and would welcome any enquiries.

I TINSLEY

Write today for complete details

H. TINSLEY & CO LTD - WERNDEE HALL
SOUTH NORWOOD - LONDON SE25 - 01-654 6046

WW—013 FOR FURTHER DETAILS
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Celestion

2 NEW CELESTION LOUDSPEAKERS

4 MODEL: PS12TC 1798
TYPE: DUAL CONE 12”7
RANGE: 40Hz - 12KHz
POWER: 20 WATTS RMS
FLUX: 128,000 MAXWELLS
IMPEDANCE: 15 or 4-8 OHMS
PRICE (R.R.P.) £9.00

¥ MODEL: PS8 TC 9470 P
TYPE: DUAL CONE 8~
RANGE: 50Hz - 12-5KHz
POWER: 6 WATTS RMS
FLUX: 38,500 MAXWELLS
IMPEDANCE: 15 OHMS
PRICE (R.R.P.) £2+90

sk Both recommended for Unilex

NOW AVAILABLE

Tlle L‘elestlan “Ditton 120"’

Placed in top Hi-Fi class by reviewers
Supplied in matched pairs — Teak or Walnut
Superb Performance — Economical Price £48-00 pair

CELESTION
‘POWER RANGE'

MODEL: G12M

RANGE: 40Hz - 8KHz
POWER: 25 WATTS RMS
FLUX: 145,000 MAXWELLS
IMPEDANCE: 8 or 15 OHMS
PRICE (R.R.P.) £12-95

MODEL: G12H

RANGE: 40Hz - 8KHz
POWER: 30 WATTS RMS
FLUX: 180,000 MAXWELLS
IMPEDANCE: 8 or 15 OHMS
PRICE (R.R.P.) £15-75

‘POWER RANGE’

The finest Loudspeakers made for electronic guitars

Loudspeakers for

the Perfectionist
Please write for details.

ROLA CELESTION LIMITED

DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP
Telephone (0473) 73131 Telex 98365

WW—014 FOR FURTHER DETAILS
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treble

filiger =

Even with a perfec: pickup, the
distortion from a gramophone record
for sounds of equal level increases very
rapidly at high frequencies, eventually
doubling fog every major third increase
in pitch.

There comes a point when, to musical
ears, the distortion is increasing faster
than the musical quality. The QUAD
filter system is designed to enable
those with ears to hear to obtain more
of the music and less of the distortion.

QUAD

for the closest approach to
the original sound

Send postcard tor illustrated leaflet to Dept. Ww
Acoustical Manufacturing Co. Ltd., Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark.

WW—015 FOR FURTHER DETAILS
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TELFORD RANGE
sl

Modular type A designed
to suit every application.

Viewing systems

include parallax-

free viewing

during

exposure.

Lenses 1.3,

1.5, f1.9.

f2.8 and f3.5.

Adaptors for all

popular scopes.

Wide range of

fully interchangeable
accessories.

Film backs: Polaroid 10
second prints with roll, pack or cut film, conventional photo
materials including 35mm.

\

Inexpensive Type P

@® LIGHTWEIGHT
® SIMPLE OPERATION
@ ATTRACTIVE
APPEARANCE
® LOWER PURCHASE
PRICE
ECONOMY SIZE
POLAROID FILM
TYPE 20
PRE-EXPOSURE VIEWING
LENS f4.5 2.4 (61mm) lens provides reproduction of trace and
graticule with good linearity. The object/image ratio is 1:07 {nom).

SHUTTER SPEEDS include fixed exposure 1/25th sec. (nom)
time and brief.

ADAPTORS Camera models available for most popular
oscilloscopes.

TELFORD PRODUCTS LTD.

4 WADSWORTH ROAD GREENFORD MIDDLESEX ENGLAND TEL:01-998-1011
THE. &ZIZYI? PHOTO-OPTICAL COMPANY OF THE BENTIMA GROUP

WW—016 FOR FURTHER DETAILS
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PRECISION |
PRESSINGS |

Accurate
components at
competitive
prices

produced
by progressive
tooling and
multiform
methods

JOHN SMITH LTD.

209 SPON LANE - WEST BROMWICH - STAFFS. TEL. 021-553 2516 (3 LINES)
WOODS LANE - CRADLEY HEATH - WARLEY -WORGCS. TEL. CR 69283 (3 LINES)

WW-017 FOR FURTHER DETAILS
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= DC/AC SINE WAVE
VA" TRANSVERTORS

(transistorised Invertors/Convertors)

Sine wave output. Frequency: 50Hz 4 }Hz.
60Hz also available at the same price.

Input

Type Volts Output | Price
sciz30s | 12 115/230V 30W Sine Wave £29-50
*C12/608 12 115/230V 60W Sine Wave £39-60

1812/1208 12 115/230V 120W Sine Wave £51-80
1812/200S 12 115/230V 200W Sine Wave £74-35
*Silicon Transistors fGermanium Transistors

For operating frequency and wave form sensitive equipment, such as
sound tape recorders, video tape recorders, professional film Cameras,

sensitive instruments etc.
Other models available for inputs of 24, 50, 110 and 220 volts D.C.

Square waveform output also available, generally from stock.
Send for informative brochure WC12,

VALRADIO LIMITED

Browells Lane - Feltham - Middlesex - England

Tel: 01.890 4242/4837
AYAVAVAV ISRV, VAVAY AVAVAVAY QVAVAVAY

WW—018 FOR FURTHER DETAILS
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eat amp cramp.

With the Motorola 5 to 60 amp silicon power transistor range.

Specify Motorola silicon power transistors Therangegoes from §to 60amps. You’ve gota
and you can be sure of one thing - no amp cramp. choiceof 5 packages and up to 10amps in plastic.
Motorola give you the widest possible range. Beat amp cramp with Motorola. Write to:
And that’s not all. Motorola Semiconductors, Dept, WW 3
{ Specify Motorola and you’re putting top  York House, Empire Way, Wembley, Middx.
quality into your circuits. And savingmoney too.  Telephone: 01-903 0944.

MOTOROLA Semiconductors

MANUFACTURING FACILITY AT EAST KILBRIDE, SCOTLAND
Distributors: Celdis Ltd, Reading. GDS (Sales) Lid, Slough. Jermyn Industries Ltd, Sevenoaks.
A. M. Lock & Co Ltd, Oldham. Semicomps Ltd, Alperton.

‘WW-—019 FOR FURTHER DETAILS
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DC300 DUAL-CHANNEL POWER AMPLIFIER

% DC-Coupled throughout!
% Short Circuit proof!

% 500 Watts RMS Mono.

% 70 Volt Balanced line out!

Frequency Response +0.1dbZero-20K Hz at | wattinto 8 ohms, +0.6dbZero-100K Hz.

Phase Response Less than 5° 0-10KHz. * u N E O_UALLE D O.UAI.ITY !

Power Response + 1db Zero-20K Hz at 150 watts RMS into 8 ohms.
Power at Clip Point  Typically 190 watts RMS into 8 ohms, 340 watts RMS into 4 ohms per channel.
Total Output IHF) Typically 420 watts RMS into 8 ohms, 800 watts RMS into 4 ohms. * 3 YEAR PARTS WAR RANTY !
T.H.D. Better than 0.03% at 1KHz at 190 watts level.
.M. Distortion Less than 0.1% from 0.01 watt to 150 watts RMS into 8 ohms, typically below 0.05% (max

(60-7KHz 4:1) 0.05%.
Damping Factor Greater than 200 (Zero to 1KHZ into 8 ohms at 150 watts RMS). * 0 N I-Y f 3 2 D illc. D UTY !
Hum and Noise 100db below 150 watts RMS output (unweighted, typical 110db).

(20-20KHz)
Slewing Rate 8 volts per micro-second. S-R is the maximum value of the first derivative of the output signal. c ARSTO NE LECTRO NICS LTD.
Dimensions 19in. standard rack mount (W.E. hole spacing), 7in. height, 92in. deep (from mounting surface). SHIRLEY HOUSE
Weight 40 pounds net weight. 27 CAMDEN ROAD
Finlsh Bright-anodized brushed-aluminium front-panel with black-anodized front extrusion. access LONDON, N.W.1 9LN

door, and chassis. 01 -267 2748
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We'llfilltheair
with sound

New ‘Toa’ P.A. systems Goldring now offer
modern “T'oa’ P.A. equipment for in-place installations
—to go-in anywhere, and make sound go everywhere!
And it’s a high quality/top value equipment range that
carries a crystal-clear message for you. It means business.

Tt e o et T T o =

e

Solid state amplifiers. Dynamic microphones. T
Box, Column, Horn and Panel-cone speakers. Equipment to
cover all sound requirements . . . For service in offices, schools,
airports, rail terminals, sports arenas, concert halls. Wherever
people gather—indoors and out of doors.

Goldring © L

Goldring Manufacturing Company
(Great Britain) Limited, 10 Bayford Street, {i
Hackney, London E8 3SE. Phone 01-985 1152

e Wi e

WW-—021 FOR FURTHER DETAILS
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The best pick-up arm in the world

$SME precision pick-up arms offer a standard of design and engineering
which has earned them many distinctions. Throughout the world thousands
are used daily by enthusiasts, professionals, and broadcasting and
recording companies, who appreciate a specification that is eminently
suited to the needs of modern high-quality sound reproduction.

Write to SME Limited - Steyning - Sussex - England

WW—022 FOR FURTHER DETAILS
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catalogue
an
SAMPLE

instant ™
printed circuits

From: engineering sketches to printed
circuit board the same day.

CIRCUIT-STIK conductive shapes are pre-

plated ready for soldering. Pressure sensitive
adhesive backing to substrate makes assembly

simple, gives good adhesion, easily withstands
soldering temperatures, yet is simply removed i
for circuit modificaticn. :
As durable and reliable as boards produced 3
by conventional methods. A wide variety of

circuit element pattems.

The sansible way to design, develop and
prove printed circuit designs.

cloull-stik

Marketed in the UK. by

Bourns (Trimpot) Ltd..

Hodford House, 17/27 High Street.
Hounslow, Middlese:.

Tetephone: 01-572-0111 Telex: 264485,

KWP/B36

WW-—023 FOR FURTEER DETAILS
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resonant
reed
FREQUENGY [13[TE

Jsed as standards in many industries

@® Accurateto +0.3% or +0.1% as FRAHM Resonant Reed
specified Frequency Meters are available
in plastic and hermetically
sealed cases to British and
U.S. Government approved
specification. Ranges
10-1700 Hz. Literature on
these meters and Frahm
Resonant Reed Tachometers
available on request.
Manufacture and Distribution
of Electrical Measuring
Instruments and Electronic
Equipment. The largest stocks
in the U K. for off-the-shelf delivery.

ANDERS ELECTROMICS LIMITED

48/56 Bayham Place, Bayham Street,
Anders means meters London NW1. Tel: 01-387 9092

WW—024 FOR FURTHER DETAILS

& Not sensitive to voltage or temperature
changes, within wide limits

# Unaffected by waveform errors, load,
power factor or phase shift

@ Operational on A.C., pulsating or
interrupted D.C., and superimposed
circuits

® Need only low input power
@ Compact and self-contained
& Rugged and dependable

STOCKISTS

MULTIMINOR MK. v

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.

MODEL 8 MK. I

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD

76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
Tel.: 01-692 2689

e

G.P.0. APPROVED CONTRACTOR TO H.M. GOVT.

WW—025 FOR FURTHER DETAILS
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No obligation.

Mechanical Auto & Acro
AM.SE. (Mech) AMIMIL
Inst. of Engincers MAA/IMI Diploma
Mechanical Eng. C. & G. Auto Eng.
Maintenance Eng. General Auto Eng.
Welding Motor Mcchanics
Generzl Diescl Eng. A.R.B. Certs.
Sheet Metal Work Gen. Acro Eng.
Eng. Inspection
Eng. Metallurgy Management &
C. & G. Eng. Crafts Production
C. & G. Fabrication Computer Programming
Inst. of Marketing
Draughtsmanship ACW.A.
AM.I1ED. Works Management
Gen. Draughtsmanship Work Study
Dic & Press Tools Production Eng.
Elcc. Draughtsmanship Storckeeping
Jig & Tool Design Estimating
Desigr: of Elec. Machines Personnel Management
Technical Drawing Quality Control
Building Electronic Data
Processing
Electrical & Electronic Numerical Control
A.M.S.E. (Elec.) Planning Engincering
C. & G. Elcc. Eng. Materials Handling
General Elec. Eng. Opcrational Rescarch
Installations & Wiring Metrication
Elcctrical Maths. q
Electrical Science Co“s""c"?’“al
Computer Electronics AMCS EX(EE)
C. & G. Structural

Electronic Eng. Road Enginecring

Civil Engincering

Radie & Telecomms. Buildin;

C. & G. Teleccomms. Air Cor%ditioning

C. & G. Radio Scr‘\'lcmg Heating & Ventilating
Radio Amatcurs’ Exam. Carpentry & Joincry
Radio Dperators’ Cert. Clerk of Works
Radio % TV Enginccring Building Drawing
Radio Servicing Surveying

Practical Television Painting and

TV Servicing Decorating.
Colour TV Architecture
Practical Radio & Builders’ Quantities

Elcctronics (with kit)

( Write if you prefer not to cut this page)

That’s how long it will take you to fill in the coupon below. Mail it to
B.IE.T. and we'll send you full details and a free book. B.I.LE.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.LE.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn on ‘SATISFACTION
— OR REFUND OF FEFE’ terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.

WHICH SUBJECT WOULD INTEREST YOU?

In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering. . .

General
C.E.L
Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Scicnce
Agricultural Eng.
General Plastics

General Certificate

of Education
Choose from 42
‘O’ and ‘A’ Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Brologv
B.LE.T. and its
associated schools
have recorded well
over 10,000 G.C.E.
successes at ‘O’ and
‘A level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students

have obtained City & Guild.
Certificates. Thousands of
lother exam successes.

POST TH

N 5N I ONS O9E DN DN DN N DN N

THEY DID IT—
SO COULD YOU

“My income has almost trebled . . . my life is
fuller and happier.” — Case History G/321.

“In addition to having my salary doubled,
my future is assured.”—Case History H/493.

“Completing your Course meant going from
a job I detested to a job I love.,” — Case
History B/461.

FIND OUT FOR YOURSELF
These letters—and there are many more
on file at Aldermaston Court—speak
of the rewards that come to the man who
has given himself the specialised
know-how employers seek. There’s
no surer way of getting ahead or of
opening up new opportunities for
yourself. It will cost you a stamp to
find out how we can help you.

Freel

Why not do the thing that really interests yrlu?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We’ll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept B7, Aldermaston
Court, Reading RG7 4PF.

IS COUPON TODAY

To: B.LE.T., Dept B7, Aldermaston Court, Reading RG7 4PF

WW—026 FOR FURTHER DETAILS

B.LET- I ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
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SOLDERING
IRONS?

We are specialists. Whatever
your particular application, we

are most likely to have just the
tool for the job.

Choose from:

The @six-model range of

rugged, lightweight, general pur-
pose, soldering irons, from 10 watts
to 60 watts, for all kinds of elec-
tronic work. Specially developed
over many years to provide excep-
tionally ‘good thermal stability, re-
liability and ease of maintenance.

The (22222223 models—absolute

gems of truly miniature soldering
instruments, with interchangeable
slip-on bits and precise performance.
Unapproachable for sustained ac-
curacy on small work.

The Litestat thermostatic

models,  with " fully adjustable
control, available for all voltages.
Two extremely versatile instru-
ments, 55 and 70 watts, giving
really generous soldering capa-
city on demand, with closely
controlled idling temperature.
Very attractively priced from
£3.84 (£3-16-10).

All backed up by an excellent
spares and repair service, and a
wide range of ancillary tools and
accessories. We would like you to
have the whole story—please ask
for our NEW CATALOGUE.
5/1001/15

LIGHT SOLDERING
DEVELOPMENTS LTD.,

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

WW—027 FOR FURTHER DETAILS
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TELEPRINTERS -PERFORATORS
REPERFORATORS * TAPEREADERS
DATA- PROCESSING EQUPMENT

SALE OR HIRE

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

Special Codes Prepared

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERALACCESSORIES
DATELMODEM TERMINALS, TELEPRINTER SWITCHBOARDS

Picture Telegraph, Desk-Fax, Morse Equipment: Converters '

and Stabilised Rectifiers; Line Transformers and Noise Suppres- 2]

sors; Tape Holders, Pullers and Fast Winders; Governed, o

Synchronous and Phonic Motors; Teleprinter Tables and ‘

Cabinets; Silence Covers; Distortion and Relay Testers;

Send/Receive Low and High Pass Filters; Teleprinter, Morse, ——t
Teledeltos  Paper, Tape and

o Ribbons; Polarised and special- S e
e ised Relays and Bases; : :
Terminals VF. and FM o]
Equipment; Telephone Carriers Y t‘l
and Repeaters; Diversity; Fre- \e '«-f |
quency Shift, Keying Equipment; T
Racks and Consoles; Plugs, Sockets, Key, Push, Miniature and .
other Switches; Cords, Connectors, Wires, Cables, Jack and ﬁ

Lamp strips, and Switchboard Accessories; Teleprinter Tools;
Stroboscopes and Electronic Forks; Cold Cathode Matrics;
Test Equipment; Miscellaneous Accessories, Teleprinter and
Teletype Spares.

- W. BATEY & COMPANY

Gaiety Works, Akeman Street, Tring, Herts

-
Tel: Tring 3476 (STD 0442 82) Cables: RAHNO TRING w‘"
Telex: 82362, A/B BATEY TRING e

WW-—028 FOR FURTHER DETAILS

Put Hatfield to
the test

The Hatfield range of Trans-
mission Test Equipment in-
cludes the Psophometer Type
1000 which is specified by
the Post Office. This rugged
battery operated unit incor-
porates solid state circuitry
throughout and is designed
~for measuring flat or weighted
wide-band noise.
The Milliwatt Test Set Type
747 gives laboratory accu-
racy in portable form making
it unnecessary for more than
one instrument to standardise
signal levels on 75, 140 and
600 ohm circuits.  Send for full details of Hatfield
Transmission Test Equipment and a copy of
our Short Form Catalogue.

HATFIELD

forward thinking

in electronics

HATFIELD INSTRUMENTS LIMITED
Burrington Way, Piymouth PL5 3LZ, Devon.
Tel. Plymouth (0762) 72773/4 Grams: Sigjen, Plymouth. Telex: 45592
South-East Asia: for prompt service and deliveries, contact
Hatfield Instruments (N2Z) Ltd., P.O. Box 561, Napier, New Zealand.

WW—029 FOR FURTHER DETAILS



if you think closed circuit

] ] a
television is comp:

As distributors of every famous name in TV equip-
ment, Dixons can offer you totally unbiased advice on every
problem connected with CCTV.

The service we offer is complete: consultation,
quotation, supply and installation.

Come to our showrooms and we'll show you the very
latest equipment in this field. From ITC mini-CCTV at
£99.95 far a camera and monitor 10 a comprehensive
system seiling at £50,000.

When you've chosen the system best suited to your
requirements, we can offer you a choice between outright
purchase, contract hire, hire purchase and shortterm rental.

Our full time staff technicians will check the equip-
ment you buy before installation and give you unbeatable
after sales service.

licated, come to Dixons

So don’t make a move in CCTV without us.
Call in or send us the coupon for more information or

a particular quotation. = ;
Or phone us at 01-437 8811, Dixons
COTY.

Main agents for Memorex video tape
r PRERENE  AMCNRER L] R Lo ] = iy A AN I
i

TO: Dixons CCTV Ltd., 3 Soho Square, London W.1.
I I am interested in CCTV. Please send me details by return of post. l

L S e, . .E

I ADDRESS .. ...

WW—030 FOR FURTHER DETAILS
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The 800 series dules are suitable for desk, le or
rack assembly: they incorporate the following facilities —
* Modular construction, designed for two or four group

working
* Fully professional in performance and in facilities. ) )
* OQverload margins, noise levels, distortion figures Modules available include.— . .
and frequency response, are equal to those of large Mncrcphcn_e char:mels (2 & 4 group wcrkmg)}: Line Charmels: Group
studio desks. modules (including V.U. & P.P M. metering): Monitor module:
* A single plug in board per module includes all active Talkback module: Pc_wgr supply module Echo cr.\annel: Tgne
components. generator module. Limiter compressor module: Line equaliser

module.

SOUND _ &exss e
SYSTEMS I;%_nsﬁgﬁgrflﬂ] 332/3837

WW--031 FOR FURTHER DETAILS

TRANSRADIO LTD

183, PARK AVENUE, LONDON, N.W.10.
TEL: (01) 965 6281. TELEX: 923004

Subsidiary of Felten & Guilleaume Kabelwerke AG KOLN-MULHEIM

STANDARD

8 i

R.F. CONNECTORS j;"

A wide range of N, C, BNC, 83UHF, VMP, SM
and MINI types. Crimp types in N, BNC & 83 UHF
produced in addition to standard cable clamps.
Other types for special applications.

R.F. CABLES

Miniature, R.G. and multi coaxial types.

IN-LINE UNITS

These are screened containers for attenuators
etc. fitted with coaxial connectors.

N “BNC" CABLE-CONNECTOR ASSEMBLY “BNC" N

Annual call-off orders quoted.
WW—032 FOR FURTHER DETAILS
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COUNTER 187

DISPLA Y qale

“« O §-®©

Siar!

@’@ |«
® 005 9

+ Siope *

CHANNEL —— A

From Bradley.
Real time interval
measurement on

the new 60MHz
counter timer.

All Brad ey instsuments can be
supplied with  British Calibraticn
Service CTertificate from ourown
B.C.S. asproved standards laboratory.

Slope + AC

G9 @@

B CHANNEL A
o

®0

Now Bredley itroduce an advanced
60MHz iastrument with a hig range of
facilities in a compact package. For orly
£450in the UK.

Total perfosmance of the 187 is wider than
that of competitive equipment at a simsilar
price.

Look wlat yoL get for your money.

Full frequer cy, period (both single and
multiple average),real time interval and
ratio measure ments, plus totalise and
scaling -acilities.

Dual-chanrel operation and dual trigcer
allows accuraze time interval and ratio
measurements. Channel A gives dc tc
60MHz, Channel B, dc to 10MHz.
Extra-wide tin-e base range 1pS to 1005.
High-stabil ty clock, 5 parts in 10°.
Standand BCD data output and display
storage nc e»tra charge for

these teatu-es.

The 187 certainly offers a lot of features.
Why no: write or phone for more detais.

G & EBRADLEYLTD
Electra House, Neasden Lane
London N'W10

Tel:01-4507811 Telex: 25583

A Lucas Conpany

BRADLEY
 electronics
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AUDIO MEASURING INSTRUMENTS
Two instruments having a superior performance than any Sﬂlln STATE A.c. MAINS AMPI_IFIERS

others of this type regardless of price. Now accepted as . :
standard equipment by Broadcasting Authorities, recording employing only high grade components and transistors

studios, magazine equipment test laboratories, and audio
research and development laboratories all over the world. LT{A\;lSPIII?"IvEJFAQTT

High Fidelity Output switched inputs
LOW DISTORTION OSCILLATOR for Gram, ‘Mike', Tape and Raio.
Frequency Response [0-40,000cps—3dB.
Bass Control + 17dB to — 16dB at 40 cps.
Treble Control + |7dBto — |4dB at 14 Kes.
Hum and Noise — 80dB, Recommended

Harmonic Distortion 0.2% at rated out- R il . £19
ut,
pOutput for 3-8-15 ohm Loudspeakers, __eta price .

Size 91x33x5% in, approx.

PTA30 H I-FI If required an attractive wood cabinet
PUBLIG AnnREss AMPLIFIER wuhqveneer rf‘lmsh can be suppllengga

any model. Prices from
R successor to our popular
Conchord 30 watt unit.

Input Sensitivity 2 mv (max.)

Qutput 30 watts.

Qutput Sockets for Loudspeaker or com-
bination of Speakers with total impedance
between 3 ohms and 30 ohms. Y
Three |nd|V|duaIIy controlled inputs for
mixing purposes

Housed in fully enclosed stove enamelled

steel case. Recommended

Controls Vol (1) Vol (2) Vol (3) with mains e
sw&?c; "l're‘!’:e )llfto (azrzd ‘:cut Blusm‘l:;‘t Retail price £24
and ‘eut.’

AN IDEAL UNIT FOR VOCAL AND Size 12x33}x6 in. approx.

A A HH e H A INSTRUMENTAL GROUPS SUIT-
An instrument of hlqh stability providing very pure sine waves, ABLE FOR ANY KIND OF ‘MIKE’ Available from your
and square waves, in the range of 5 Hz to 500 kHz, Hybrid é\gl?nixlg;rgu_rr;s'z'roricsxixa ALSO y
design using valves and semiconductors. ’ ’ : Local Hi-Fi Dealer
Speclfication d a st d addressed J
EragaencyIRaTan 5 Hz-500 kHz (5 rangas). Please send a stamped a ;;ssabo::v:nt‘)ge for full descriptive details
Output Impedance: 600 Ohms. - .
Qutput Voltage: 10 Volts r.m.s. max. Wholesale an
Qutput Attenuation: 0-110 dB continuously variable. Retail enquiries to: L I N EAR P Ro D U CTS LTD
Sine Wave Distortion : 0.005% from 200 Hz to 20 kHz increasing to
0.015% at 10 Hz and 100 kHz. ELECTRON WORKS, ARMLEY, LEEDS
Square Wave Rise Time: Less than 0.1 microseconds. '
Monitor Output Meter: Scaled 0-3, 0-10, and dBm. WW—034 FOR FURTHER DETAILS
Mains Input: 100 V.-250 V. 60/60 Hz.
Slze: 174 x 11 x 8in
Woeight: 25 1b.

Frice: F1s0 DIOTESTOR IN-CIRCUIT -TRANSISTOR TESTER

BRITEC LIMITED, 17 Charing Cross Road, London WC2H OER

Tel: 01-930 3070

A sensitive instrument for the measurement of total harmonic WW-—035 FOR FURTHER DETAILLS

distortion, designed for speedy and accurate use. Capable of
measuring distortion products as low as 0.002%. Direct reading
from calibrated meter scale.

Speclfication

Your choice of

Frequency Range: 20 Hz-20 kHz (6 ranges).

Distortion Range : 0.01%-100% f.s.d. (9 ranges). J

Sensitivity : 100 mV.-100 V. (3 ranges). lve oc ts_
Meter: Square law r.m.s. reading.

input Resistance: 100 kOhms.

High Pass Filter: 3 dB down at 350 Hz.

30 dB down at 45 Hz. lnstantl l
Frequency Response ; +1 dB from second harmonic of rejection ']

frequency to 250 kHz.

Power Requirements: included battery. A Lexor DIS-BOARD gives you up to 6
§J27:h . :‘Z’*be 11 x 81n. sockets from one power outlet. Portable
P,fcg.t' 5120' or permanent fixing, compact units, with
. - safety neon. Over 1,000 socket
Descriptive technlcal leaflets are available on request. combinations available from stock. All

types of fittings and finishes.

'RADFORD LABORATORY INSTRUMENTS LTD. Bl crochurs from

LEXOR DIS-BOARDS LIMITED,

BRISTOL BS3 2HZ Allestey Old Road, Coventry.

Telephone: 0272, 662301 Telephone 72614 or 72207

WW—033 FOR FURTHER DETAILS WW-—036 FOR FURTHER DETAILS




Wireless World, July 1971

al9

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

Al TRMEG ! L BAND EEREAD

TRIOS 9R-59DS
FOR SELECTIVE SUPERIORITY

The thrills of amateur short wave communication can be a joy forever. With TRIO’s 9R-59DS
communications receiver you can be assured of repeated adventure. TRIO’s modern engineering
techniques are especially apparent in its mechanical filter which achieves amazingly superior
selectivity. For the thrill of a lifetime tune in with TRIO’s 9R-59DS.

Specifications:

® Frequency Ranges: Band A 550-1600KHz, B 1.6-4.8MHz, C 4.8-14.5MHz, D 10.5-30MHz. e Sensitivity: 2 uV
for 10dB S/N Ratio (at TOMHz) e Selectivity £ 5KHz at —50dB e Power Consumption: 45 watts ®Audio Power
Output: 1.5 watts e Tube & Diode Complement: 6BA6x%3, 6BE6X 2, 6AQ8X%2, 6AQ5, SW-055%x2, SW-05x 2,
IN6Ox 2. ® Dimensions: Width 157, Height 7”, Depth 10",

e

ALL BAND COMMUNICATION __' g
RECEIVER
JR-599

SSIB COMMUNICATIONS
RECEIVER
JR-310

the sound approach to quality

TRIO

TRIO ELECTRONICS,INC.

TRIO KENWOOD ELECTRONICS S.A. 160 Ave., Brugmann, 1060 Bruxelles, Belgium
Sole Agent for the U.K.
B.H. MORRIS & CO., (RADIO) LTD. 84/88, Nelsaon Street, Tower Homlets, London E.1. Phone: 01-790 4824

WW-—037 FOR FURTHER DETAILS
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Were sensitive to everyone’s needs.

Different people have very different

requirements in Hi-Fi, so Goldring developed

a comprehensive range of stereo magnetic

cartridges that are superb in performance and

realistic in price.
From the G800 Super E for those who seek
perfection down to the G850 for systems on a

budget, the Goldring range offers unsurpassed

quality and value.

Yourrequest will bring full details of these
and other Goldring products.
Goldring Manufacturing Company (GB) Limited,
10 Bayford Street, Hackney, London E8 3SE.
Tel:01-9851152.

Goldring@ Series 800

Stereo Magnetic Cartridges.

WW—038 FOR FURTHER DETAILS

AF. GENERATOR MODEL 30
PRICE £19.50

A PRECISION BUILT, FULLY TRAN-
SISTORISED, AUDIO GENERATOR
ALMOST INDISPENSABLE FOR RADIO
AND ELECTRONIC APPLICATIONS. WRITE
FOR TECHNICAL LEAFLETS.

SOME SPECIFICATION DETAILS:
@ 4 RANGES, 10Hz-100KHz.
& SINE AND SQUARE WAVE OUTPUT.
® DUAL CALIBRATED ATTENUATOR.
@® WITHIN 5% ACCURACY.
# STABILISED OUTPUT LEVEL.
Export enquiries to Norddeutshe Mende

Rundtunk KG, 28 Bremen 44, Postfach
‘ 448350, West Germany.

Trade enquiries welcome. Send for full technical leafiets.
Post and Packing 35p extra.

Tel: 03-952 3515

NOMBREX (1969) LTD. EXMOUTH DEVON

WW—039 FOR FURTHER DETAILS

We proudly present the production version of our professional custom tape
transport, featuring full studio standards of performance, ruggedness and
dependability.
3” and }” tape interchangeably, reel diameters from 77 to 113"
2-speed hysteresis direct capstan drive at high torque, .05% wow and flutter
or better, choice of 33/7% or 74/15"/second speeds.
Extiemely quiet solenoid operation, relay and solid state controlled. electrically
latched by gentle push-button switches. All push-button functions can be
remoted, and include MAINS ON/OFF, PLAY, RECORD, STOP, FAST FORWARD
and REWIND. Other functions by toggle switching include MASTER MAINS
ON/OFF, SPEED and REEL DIAMETER selection.
Solid state control of the two reel-drive motors permits rapid start, but minimum
running tape tension for lowest wow and flutter with no loop throwing, hence
no dancing idlers, and simplest tape path for rapid threading of tape. Tension
fevels are changed by REEL DIAMETER switch.
Tape lift system causes tape to contact all three heads in RECORD, but only
play head in PLAY for maximum tape and head-life. Plug-in interchangeable
head systems.
} Motors, relays and solid state circuits are plug-in. Deck is cool-running and
! suitable for tropical operation. Available with a variety of plug-in electronic
configurations of finest quality. including 4 channels on both tape widths

Full details and prices from

JOHN STEED RESEARCH LTD,
220 EDGWARE RD, LONDON W2, Phone 01-723 5066

WW—040 FOR FURTHER DETAILS
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Let's cut

204 TS.

straight-through stereo
amplifier as well!

Ll YL
\ &
”\\m “ .

[l
o

N,
R\

magnetophon

You don’t want a load of It complies with the very,  Another fine example
waffle about the brilliance of  very stringent German tape  Of the Telefunken
the Telefunken 204TS all- recorder standards. philosophy: dedication to
stereo tape recorder. Separate controls for faithful reproduction.

It speaks for itself’! recording and playback, Get the full story fr_om

Whatever you put in, including sound level meters. YOUr dealer or write direct.
comes out unmolested. No Single selector switch for AEG/Telefunken
irritating hums, buzzes or all operating functions. AEG House
crackles find their way on to Three speeds. Chichester Rents
the track. Signal to noise ratio Chancery Lane

But what you want is > 50db at 7Lips. London WC2 AINH
facts not words. ~ And it can beused as a 01-242 9944

the crackle!
Telefunken

NN
V4

£\
N zz
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! TRANSICLEAN :

ULTRASONIC CLEANER il

|
il
il
"| TYPE 66 _ “|
il il
il - il
il . iil
il - il
il il
il il
“| FROM STOCK “|
- R— £160.00 ii

A 25cm X 25cm X 15cm i =
||I nerrexworks il

il ‘mmm INODUSTRIAL ',“
il INSTRUMENTS
il II LIMITED I
"l STANLEY ROAD, BROMLEY, KENT, ENGLAND. !!l
iil ;:.;?.L:ff::.:.. TRANSIPACK, BROMLEY. !Il
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RESISTANCE
BRIDGE
TYPE P.W.3/E

RANGE.
0.001 ohm to 10 Megohms

ACCURACY +0.1%

HIGH RESOLUTION
WITH ELECTRONIC
NULLDETECTOR

PRICE£78.50
DELIVERY EX-STOCK

A robust general purpose bridge for D.C.resistance
measurements with a practical measuring range of
from 1 ohm to 10 Megohms when used with its own
built in supply and null detector. It has been de-
signed to work under adverse factory or field con-
ditions and the control functions are logically
arranged and will be quickly understood by
personnel not familiar with this type of measure-
ment.

Request full details from:

CROYDON PRECISION INSTRUMENT COMPANY

Hampton Road. CROYDON (Postal Code: CRS 2RU}
Telephone 01-684 4025 and 4094

WW—043 FOR FURTHER DETAILS

All you can buy from
Vitality are miniature
lamps because that’s
all Vitality makes.

You get personal
service from the people
at Vitality because
lamps and only lamps
are their life.

Miniature lamps at
the rate of one million
a week in dozens of
different sizes.

This means you can
be sure of getting
exactly the lamp
you’re looking for when
you ask for Vitality.

VITALITY BULBS LIMITED 4. cnberofhe steceroopicat Prodscss Grou

Beetons Way, Bury St. Edmunds, Suffolk, England. Tel: 0284-2071, Telex: 81295.

Miniature lamps from
3mm diameter upwards in
voltages from 1.5 to 50V
with all forms of bases.

When you’re looking
for alamp ask Vitality
first — they’re Europe’s
miniature lamp specialists.

Write for your copy of the Vitality catalogue

WW—044 FOR FURTHER DETAILS

For
electronic
components

fast...

Radiospares

P.O. Box 427, 13-17 Epworth St.,
London EC2P 2HA.
Tel: 01-253 7501 Telex: 262341

'WW—045 FOR FURTHER DETAILS

M I*Ia :'Iw

USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE
OF 30 YEARS ENSURES ACCURACY, RELIABILITY.
VERSATILITY, UNSURPASSED TESTER PERFORMANCE
COMES WITH EVERY SANWA,

6 Months® Guarantee. Excellent Repair Service

Model P-2B . . £4.87  ModelK-30THD . . ... .. £12.60
Model P50 .. ... . .. £587  ModelF-BOTRD . . .. ... £13.75
MadelI-500N 800  Model380CE .. . ... £16.00
Mode! 360-YTR . . . £825  ModelN-101 ... £18.50
ModelAS03TRD . ... £1100  hoddt ABREQ - 3;{3
LELEYA] aoaes - E1137  ModelR-1000C8 .. .. £60.00

Cases available with most meters
PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS

MODEL R-1000CB

SOLE IMPORTERS IN UK;

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. Tel01-546 4385
’ WW-—-046 FOR FURTHER DETAILS
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Voriexion

50/70 WATT ALL SILICON AMPLIFIER
WITH BUILT-IN 4-WAY MIXER USING F.E.T.s.

R B A

P

This is a high fidelity amplifier (0.3% ' : s . ¢ e O
intermodulation distortion) using the ; . 7 e .
circuit of our 100% reliable 100 Watt ; ¥ ] - B

Amplifier with its elaborate protection - - "
against short and overload, etc. To b : 1 - 3 -, ;
this is allied our latest development of oo eo e @
F.ET. Mixer Amplifier, again fully R R ; S — _
protected against overload and com- -

pletely free from radio breakthrough.
The mixer is arranged for 2-30/60Q balanced line microphones, 1-HiZ gram input and 1-auxiliary input followed by bass
and treble controls. 100 volt balanced line output or 5/1582 and 100 volt line.

50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN 5-WAY MIXER USING F.E.T.s
This is similar to the 4-way version but with 5 inputs and bass cut controls on each of the three low impedance balanced line
microphone stages, and a high impedance (10 meg) gram stage with bass and treble controls plus the usual line or tape input.
All the input stages are protected against overload by back to back low noise, low intermodulation distortion and freedom
from radio breakthrough. A voltage stabilised supply is used for the pre-amplifiers making it independent of mains supply
fluctuations and another stabilised supply for the driver stages is arranged to cut off when the output is overloaded or over
temperature. The output is75% efficient and 100V balanced line or 8-16Q2 output are selected by means of a rear panel switch
which has a locking plate indicating the output impedance selected.

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms—15 ohms or 100 volt line output

for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 V on 100K
ohms.

THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4 channel F.E.T. mixer,

2-30/60Q  balanced microphone inputs, 1-HiZ gram input and 1-auxiliary input with tone controls and mounted in a standard
robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating for a mains

voltage drop of over 25% and the output transistor biasing compensates for a wide range of voltage and temperature. Also
available in rack panel form.

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt battery operation, charging its own
battery and automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs
for 8 ohms—15 ohms and 100 volt line. Bass and treble controls fitted.

Models available with 1 gram and 2 low mic. inputs, 1 gram and 3 low mic. inputs or 4 low mic. inputs.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 ¢/s—20 Kc/s + 1 dB.
Less than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous
sine wave. Input 1 mW 600 ohms. Output 100—120 V or 200-240 V. Additional matching transformers for other impedances
are available.

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to reduce intermodulation
distortion to a fraction of normal transistor input circuits. The response is level 20 to 20,000 cps within 2 dB and over 30 times
damping factor. At 20 watts output there is less than 0.2% intermodulation even over the microphone stage at full gain with

the treble and bass controls set level. Standard model 1-low mic. balanced and 1 auxiliary input.

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

Telephone: 01-542 2814 and 01-542 6242/3/4 Telegrams: “Vortexion, London S.W.19"

WW—047 FOR FURTHER DETAILS
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BRING YOUR REPAIR
LIBRARY UP T0 DATE

RADIDGTV

QUICKER SERVICING—MORE PROFITS

Now, more than ever before, RADIO & TV SERVICING gives
value for money. Every Servicing Engineer realises the value of
readily available servicing data—it means speedy servicing.
satisfied customers and more profit—and information on
earlier models that come in for repair is almost impossible to
come by. Radio and TV Servicing will give you just this—it's
the most comprehensive library of servicing data available.

SERVICING DATA ON OVER 1500 POPULAR MODELS

Here, in 6 handy volumes, you have comprehensive technical
data for servicing over 1500 popular 1965-71 models. The
sections on Colour TV alone makes this 3600-page library a
sure money-spinner for years to come. Examine RADIO &
TV SERVICING and prove for yourself how valuable and
indispensable this money-making library is.

OVER 4200 CIRCUITS, PRINTED PANEL DIAGRAMS, COM-
PONENT LAYOUT DIAGRAMS, AND WAVEFORM GRAPHS

FREE 10-day trial

To: Macdonald Technical & Scientific, PO Box 50, Swindon, Wilts. [l

Please send Radio & TV Servicing—6 volumes—on 10 days free '
trial. | understand that | am under no obligation to buy and may

return the volumes in 11 days if not satisfied. If | do decide to E
buy the volumes | wiil post "

O The full cash price of £26.25 (£26.5.0) or

O £2.80 (£2.16.0) dep. and 9 monthly payments of
£2.80 (£2.16.0) paying £28 in all.

Name! W - & - o7 ¢ @ o F BLE T.% e e e ke Em e
BLOCK LETTERS PLEASE
Address & = e - kta . o oa . kL. a6 o Ba gl BLS e
ddress Please !ic/(///hem|
| Address on left is
....................... pACTESS e
| My our property | i
....................... | H_enled unfurn. 5
. | Rented furn.
Signature . . . . . . . . . o L o e e e e s L’ﬁwnl's home ‘ ‘
If under 18 a parent or guardian must sign. [ Temp. address [
‘ BOOK NO's 312/313/314/315/316/606 ) '

RP26
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for Aerials |

All over the five continents and the seven seas Bantex
aerials help to maintain reliable communications. Day in
and day out.

Bantex aerials are selected because of their established
reputation for good design and reliability. A reputation
earned over many years.

Bantex manufacture all types of communications aerials,
on land and on sea; for land communications we make

aerials for man pack, mobile and fixed station use.

For your enquiries please contact Ernest Gutman.

Bantex Ltd. aBBEY RD. PARK ROYAL, LONDON N.W.10
Telephone 01-965 0941 Telex 82310

WW—048 FOR FURTHER DETAILS

RECORDER AMPLIFIERS

AND INSTRUMENTATION SYSTEMS

750 series DIFFERENTIAL

DC AMPLIFIERS
Wide dynamic range—
high common mode rejection
Low noise, low drift performance
Modular or cased presentation

also

MINI-AMP e 251 52

differential dc pre-amplifier

Compatible modules and cards ensure
ease of application and great flexibility.

FY LD E ELECTRONIC LABORATORIES LIMITED
16 0OAKHAM COURT, PRESTON (0772) 57560

WW—049 FOR FURTHER DETAILS
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. Pickups and Arms
Pickup Accessories
Motor Units
Radio Tuners
Tuner/Amplifiers
o

~

Amplificrs and Control Units
Tape Recorders

Tape Decks

Tape Units

Tape Amplifiers and Mixer Units

Tape Accessorics and Components
&

Magnetic Tape
Test Tapes and Discs
Constructional Kits

K V. Microphones
b - Speaker Drive Units
A Speaker Accessorics
Speaker Enclosures

Hi-Fi Cabinets

FM/VHF Aerials o
With the 1971 edition of Hi-Fi Ycar Book you can be sure of really up-to-date Complete Systems Hi-Fi
.. . . . . . L. Hi-Fi Headphones
references to British and imported hi-fi equipment. It is packed with descriptions, Directory of Hi-Fi Dealers
specifications, prices . . . set out in separatc, illustrated sections under the headings Decimal Currency Conversion Tables

listed. Ovear 400 pages in thc equipment section alone. Also includes a
directory of dealers—plus articles by experts on various aspects of high quality
sound reproduction.

ORDER YOUR COPY TODAY
£1-00 (plus 15p postage)

ORDER FORM
To: Cashiers, IPC Business Press (Sales & Distribution) Ltd., P.O. Box 147, 40 Bowling Green Lane, London, EC1P 1DB

Please send me......... copy/copies of Hi-Fi Year Book 1971 (price £1-00 each plus 1 5p postage).
T enclose remittance value £ .. .. .. ...

Address

Signature Date
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Train for tomorrow's world in
Radio and Television at The
Pembridge College of Electronics

Your first day on Television: 7th September, 1971

This is your opportunity to train
as a television and radio
engineer on our full-time

2 year College Diploma Course.
That is the way to getinto a
rapidly growing industry with
a tremendous demand for
skilled technicians. You will be
given theoretical and practical
instruction on colour

television receivers, following a
syllabus specially designed

to cover the new City and
Guilds Radio, Television

and Electronic

Technicians’ Course.

Minimum entrance
requirements are Senior
Cambridge or ‘O’ Level,

or equivalent in
Mathematics and
English.

Complete the coupon
below and we will
send you the details
about training for
an exciting, new
career.

¢ *= = JARREEENY,

L
l I To: The Pembridge College of

Electronics, (Dept. Wwa ), ]
; 11 34a Hereford Road, London, g
o2 [ @ W2 5AJ. —
' [ Y Please send, without obligation, details -

l of the Full-time Course 1n Radio,
® Television and Electronics. -
NS NAME. =
J'_ 2| ADDRESS ... —]
J:-— .......................................................................................... =
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METER PROBLEMS?

W

':'Ilﬂntnh |

f-..;.ﬁ:

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

Full Information from:

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1 Phone: 01/837[7937

WW—051 FOR FURTHER DETAILS

MILITARY - INDUSTRIAL 4 @{(f--
COMMERCIAL - EDUCATIONAL
CDMMUNICATIUNS %;,,M
Audio control systems for Aviation Intercom and
Isolation Amplifiers for every type of civil and

military aircraft

Further details from ww
HAWKER SIDDELEY

COMMUNICATIONS

S. G. BROWN LTD., KING GEORGE'S AVENUE. WATFORD. HERTFORDSHIRE
TEL: WATFORD 23301 TELEX 23412 TELEGRAMS RADIOLINK WATFORD

Hawker Siddeley Group supplies mechanical, electrical and aerospace
equipment with world-wide sales and service.

WW—052 FOR FURTHER DETAILS

ENCAPSULATION -

low tool cost method for cylindrical
coils and potting. Enquiries
also for—

REED RELAYS
SOLENOIDS
COIL WINDING
TRANSFORMERS
to 8 K.V.A. Solenoid SBM.

33 Ibs to 16 Ibs at 1"

R. 4. WEBBER LTD.

Knapps Lane, Bristol 5. 0272 657228

WW—053 FOR FURTHER DETAILS
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PARTS AND COMPONENTS FOR
TELECOMMUNICATION ENGINEERING
AND ELECTRONICS

EXPORT—IMPORT

RC-Elements

Electromechanical
Components

Electroacoustic
Components

Miscellaneous Parts
and Components

IMPORT

O
O
O

ooa ooOogOond

ofoo- - oOod

aooao

Resistors
Capacitors
Potentiometers

Connectors, sockets
Switches

Relays

Pilot lamps

Rotary buttons

Micraphones
Earphones
Loudspeakers

Transformers
Fluorescent  tube
vapour lamp adapters
Ferrites

Permanent magnets
Aerials

and  mercury-

Vacuum tubes, special lamps
Semiconductor devices
Integrated circuits

i |3 o
w : g
’ 4

foo i~ §

% &% ‘
§

E .. m -

§§ f;""")"-. i

| St Y

PRCP112 s [
BEDF - - LOOW-
e i
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EUEKTROMODIUL

ELEKTROMODUL

Hungarian Trading Company for Electrotechnical Components

BUDAPEST, XIIl., VISEGRADI UTCA 47 a-b
Telephone: 495-340; 495-940. Telex: 22-5154, 22-5155

WW-—054 FOR FURTHER DETAILS
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. E. SUGDEN & CO. LTD., BRADFORD ROAD, CLECKHEATON, YORKS. Tal: Cleckheaton (OWR62) 2501

JES AUDIO INSTRUMENTATION

lllustrated the $i453 Audio Oscillator

SPECIAL FEATURES:

* very low distortion content—Iess than 05%

% an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop

* square wave output of fast rise time

£40.00

e
| = )
also available

S$i452 Distortion Measuring Unit
low cost distortion measurement down to .01% with
comprehensive facilities including L.F. cut switch, etc.

£35.00 £30.00

S$i451 Millivoitmeter
* 20 ranges also with variable control permitting easy *

reading of relative frequency response

WW-—055 FOR FURTHER DETAILS

MAY WE SUPPORT YOU?

RADIOMASTS LTD., structures have
continually been supporting communal
antennae for Police, Ambulance, Fire
Service, Gas and Electricity Boards, just
to mention a few. Our photograph shows
a bft Kelvin Hughes scanner, being sup-
ported by a 40ft tower, supplied and
erected for Cranfield Institute of Tech-
nology, Bedford.

Our mast, towers and antennae are ex-
tensively used abroad, and we are
continually developing structures specially
for export, which includes our latest 100ft
trailer mounted telescopic mast.

——
TsElL ERTel

X é‘“» it

[

T

RADIOMASTS LTD. will welicome I Fd RADIOMASTS LTD
your enquiry for structures standard 19 CROSS STREET MOULTON

or Customer designed. NORTHAMPTON, NN3 1RZ
TEL: 0604 43728

WW—056 FOR FURTHER DETAILS

b e VITAVOX

| require suitable cases.
Answer: “IMPEX’ Instrument Cases.
Problem: All the instruments are different sizes. FOR HIGH QUALITY
Answer: “IMPEX’ have a standard range of 36 sizes.

Problem: | want them to be robust and stylish.
Answer: “IMPEX” cases were designed to be functional and MICROPHONES
attractive.
Problem: | don’t think | could afford them; they sound exp;nsive. LOUDSPEAKERS
Final Answer: “IMPEX"’ cases are very competitively priced. Find . .
out how they answer all your problems. Details from: and cnullary equipment
“IMPEX” Further information from:
fl-:l;&?} 2:"' :“et‘”““'e‘“:’h°" ;ge;‘ iNhE” 2;‘:’ VITAVOX LTD., Westmoreland Rd., London, NW9 5YB
. Manufacturers of the , high quality
(Tel: 01-204 4234)

Magnetic Pickup Preamplifier

WW—057 FOR FURTHER DETAILS WW—058 FOR FURTHER DETAILS



Setit
and forget it!

Solartron’s synthesizer signal generator eliminates
those three operator headaches: keeping the signal
generator withir the bandwidth of the RX that's being
checked; having to reset output levels with each
modulation change; and having to readjust controls
with every frequancy change.

Just look at these advantages:
@ crystal accuracy and stability-3 parts in 10° over 24
hours. We guarantee that the frequency you set today
will be there tomorrow. Or the day after that!
® digital decade frequency setting-down to 10Hz
resolution. Setting times a few seconds manually, or a
few milliseconds by electrical programming.

#® complete modulation facilities-AM, FM, SSB
or Pulse.

Solartron-Schlumberger are Europe’s proven leaders
in synthesizer signal generators.

Tell us about your Laboratory or ATE requirement.
We'll be pleased to meet it. Precisely.

Phone or write for full technical details.

SOLARTRON
Schlumberger

The Solartron Electronic Group Ltd
Farnborough Hampshire England Tel: 44433

WW-—060 FOR FURTHER DETAILS
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Opportunities
Unlimited

in RADIO, TELEVISION,
ELECTRONICS

C & G Telecommunication Techns’ Certificate
C & G Electronic Servicing Certificate
R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination
General Certificate of Education, etc.

Which one would qualify you
for higher pay?

International Correspondence Schools provide specialized training
courses for all these certificates, and with the help of the
Schools’ experienced tutors you can be sure of early success. You
will have the advantage of building on your practical experience
and ensuring that you have the technical knowledge so essential
for success in electronics.

And _the result? You’ll soon be qualified in your field of electronics,
and in a position to choose your opportunity.

Find out how ICS can help you. Send for our free prospectus
right away.

ALL EXAMINATION STUDENTS ARE
COACHED UNTIL SUCCESSFUL

NOW—COLOUR TV SERVICING COURSES
As the demand for colour TV increases, so does today’s demand
for trained servicing engineers. You can learn the techniques of
servicing colour and monochrome TV sets through new home study
courses specially prepared for the practical TV engineer.

SELF-BUILD RADIO COURSES
We’ll teach you both the theory and practice of valve and transistor
circuits, as well as how to service them, while you build your own
5 valve receiver, transistor portable and high grade test instru-
ments. You build equipment of real practical use!

&

: POST TODAY FOR FULL DETAILS OF ICS COURSES IN :
= RADIO, TV AND ELECTRONICS ™
= International Correspondence Schools, Dept. 221, Intertext House, =
= Stewarts Road, London, SW8 4UJ -
= Piease send me free and without any obligation the 1CS Prospectus g

]
: (State subject or Exam) ....... ...t ™
™ [ |
= e ™
™ [
™ Name ... e Age...... a
= (BLOCK CAPITALS PLEASE) -
[ ] AATESS . oot ettt et et e e s L
= u
= 0
= L]
» [ ]
1 [ ]

INTERMATIONAL CORRESPONDENCE SCHOOLS

‘WW-—016 FOR FURTHER DETAILS
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W.W. AMPLIFIER KITS

100 W AMPLIFIER (OVERLOAD PROTECTION INCLUDED)
Designer, Texas Instruments Approved.

Matched Set 22 guaranteed Texas transistors, diode, |13 caps,

32 resistors, 3 pots, choke, 2 h/sinks 4 in. X 4-6 in. X -3 in,,

dr|lled 2 x TO3, fbreglass P.C.B., construction notes. :I’g 00
2s .. . 5 -00
Texas 2N3715 .. 10228 Texas 2N3791 350
Imported 2N3791 .. .. 2:75 Drilled h/sink 0-40
F/glass P.C.B. oc .. 095 Mains transformer 6-00
4700 mfd. 63v. 00 .. 170 1000 mfd. 64v. 0-70
Power supply; 42v. + 50v. transformer, all cpt,s h/s|nk 15-00
2 power supply kits . 28-50
30W BLOMLEY (New upprouch to cluss B)

Semiconductor-set 6-00  Resistors, caps, pots .. [-95
30W BAILEY (SINGLE POWER RAIL)

10 transistors . 5-30 Resistors, caps, pot .. [1:30
LINSLEY HOOD CLASS AB

MJ481, MJ491, MJE521, BCI82L, BC2I2L, Zener 00 .. 335
16 resistors, 10 capacitors, 2 pots .. .. .. .. 220
LINSLEY HOOD CLASS A (DEC., 1970, CIRCUIT)

4 transistors Reslstors, caps, pot .. 1-80

Please state 8Q or {5Q for L. H amps
Transistor matching and mica washers at no charge.
Resistors, except power types, 3W 5%. Low noise carbon film.

SEMICONDUCTORS
NEW : TIP3055 (70V, I5A, 90W) | hole mounting 2N3055 equiv. 060

2NI16i3 020 2N3904 0-32 BFY50 020 1B40K20 1-60
2NI7iF 025 2N3906 0-32 40361 050 IN9l6 008
2N3053 020 2N4058 0-15 40362 0-60 544 0-05

2N3055 0-60 2N4062 0-12 MJ48I 120 15920 010
2N3707 011 BCI07 012 MI49l 1-30  1S3062 0-35
2N3708 0-07 BCI109 0-12 MJES2I 072 TIP29A 050
2N3709 009 BCI25 0-15 MPSA05 030 TIP30A 0-60
2N3710 009 BCI26 022 MPSAS5 035 TIP3IIA 0-60
2N3711 0-09 BCI82L 010 MPSUOS 0-60 TIP32A 074

2N3716 2-85 BCI84L 012 MPSUS5 070 TIP33A 1-05
2N38i9 0-30 BC2I12L 0-12 [B08ST20 0-60 TIP34A 2-00

BRAND NEW TOP QUALITY COMPONENTS, FAST SERVICE
MAIL ORDER ONLY
POST FREE

POWERTRAN ELECTRONICS
2 KENDALL PLACE - LONDON - W1

WW—061 FOR FURTHER DETAILS

SHORT WAVE
MAGAZINE

The journal for the Radio Amateur, established in 1937 and now
circulating in all English-speaking countries. In the last 28 years
it has become the most widely-read radio amateur magazine in
the U.K. Includes regular SWL feature and much operating
news covering all bands HF/VHF. Also articles on theory,
design and contruction of amateur-band equipment. At least
64 pages every month. Price 223p by order through any news-

agent (direct subscription £2-75 (by first class post) year of
12 issues, post free).

* * *

Our Publications Dept. also offers a wide range of books of
radio amateur and SWL interest, including the international
DX Call Book (published in Chicago) (£3-10), ARRL Hand-
book (published in USA) (£2-80), Wor/d Radio [TV Handbook
(published in Denmark) (£2-:25), DX Zone Map (published by
Short Wave Magazine) (85p). Latest editions, post free, from
stock—and many others, as listed in any issue of Short Wave
Magazine.

SHORT WAVE MAGAZINE, Ltd.
55 Victoria Street - London - S.W.1
(Tel: 01-222 5341/2)

(Counter Service, 9.30-5.15, Mon. to Fri.)
(Nearest Station: St. James Park)
(Giro A/c No. 547 6151)
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Fully shrouded variable
transformers—input 250VAC
output 0-260VAC

1 amp £5.50 10 amp £18.50

2.5 amp £3.75 12 amp £21.50
5 amp £9.75 20 amp £37.00
8 amp £14.50

Constant voltage transformer
stabilises mains voltage to + 1%
output 240VAC + 1%

input 240VAC + 20%

capacity 250 Watts

price £12.50 with quantity discounts

A
A P 4
s20E

=

U.K. SPECIALISTS IN AUTOMATIC CONTROLS & SWITCHING

VARIABLE TRANSFORMERS ARE ALWAYS
AVAILABLE FROM STOCK AT THE
LOWEST PRICES

4
L

: VARIVOLT 3 S
{ PREQuENCY 5008
#RUABLE voLT, RAE
MaXiMyM GURRENT g

New solid state variable
voltage control

input 240VAC

output 25-240VAC

5 amp £8.38
10 amp £13.75

313 Edgware Rd., LondonW.2
Telephone 01-723 2231

WW—062 FOR FURTHER DETAILS

WW—063 FOR FURTHFER DETAILS

DC Differential Voltmeter
M400 measures d.c. voltages
from 100mV to TkV with an
accuracy of 0.01% and
resolution of 6 figures. The null
meter Is calibrated, an analog
outputis provided for
recorders, no temperature
corrections are necessary and
common mode rejection (ac
and dc) is unusually high. Ask
for M400 Data Sheet.

DC Multimeter

M300 s a stable, easily-
operated instrument with 52
full-scale ranges from 30uV to
300V, 30pA to 100mA and
10Q1t01G Q. Forvoltage,
accuracyis 1% and input
impedance 100M Q. Switched
filter, 3-terminal connections
for higher resistances and
analog output for recorders.
Ask for M300 Data Sheet.

WAYNE
KERR

THE WAYNE KERR CO. LTD.

Roebuck Road Chessington Surrey England
Telephone 01-337 1131

Cables Waynkerr Chessington Telex 262333
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It could only be Telequipment!

| “\
Rectangular C.R.T., 4 kV, ‘ ﬁ\“ '

6 x 10 cm viewing area, Smal! size light weight.
iluminated graticule.

Full triggering with
Wide bandwidth: AR X auto or level selective
DC—10 MHz at Eat - e — operation.
10 mV/cm. - !

| (J ll TV frame or line

. asciioscope selection for easy TV
Step attenuators with ] . - waveform triggering.
variables, standard 1-2-5 STEL e

sequence. Attenuators;

accurate within 5%,

22 calibrated sweep
speeds from 0.2 us/cm
to 2 sec./cm.

FET inputs minimise il : 4
vertical trace drift. R | e 2l ' Built-in

heals voltage calibrator.
s, |
 CHANNELDY

D54 Dual Trace Solid State scilloscope

Priced at £160, the D54 is only one of the low-cost Telequipment oscilloscopes.
Many other models are available (priced from £30). designed by Telequipment specifically
for applications where cost is a prime consideration. Ask for a demonstration—NOW !

TELEQUIPMENT, 313 Chase Road, Southgate, London, N14 6JJ TELEQU|PMENW

Telephone: 01-882 1166 A division of Tektronix U.K. Ltd.
WW—064 FOR FURTHER DETAILS
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pattern generator using ttl. employing the

barest minimum of components. Its main A85 APPOINTMENTS VACANT
application would be as a ‘built in’ test

equipment for colour receivers. A100 INDEX TO ADVERTISERS

ib
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Tesco make light
work of bulk buying.
At their Cheshunt, Herts,
headquarters, 28 Cossor
Displays are linked to an ICL 1904
computer. Tesco depend on this complex electronic
system to make sure their country-wide chain of super-
markets get the right products at the right time.

And the whole system depends on Brimar. Each
display uses 2 Brimar Tubes, the XR 1000 monoscope
tube and the M31-100 data display tube, for

reliability, high definition and visual accuracy.

Brimar manufacture the widest range of cathode ray
tubes for industry to meet almost any specification.
And the range is constantly evolving to meet
tomorrow's new and more complex demands. It's the
kind of progress that keeps Brimar ahead.

BPT-3 WW—_065 FOR FURTHER DETAILS

Thorn Radio Valves

and Tubes Limited,

7 Soho Square, London, W1V 6DN.
Tel: 01-437 5233

AL

HORN



Wireless World, July 1971

Editor-in-chief:
W. T. COCKING, F.LE.E.

Editor:
H. W. BARNARD

Technical Editor:
T. E. IVALL, M.LER.E.

Deputy Editor:
B. S. CRANK

Assistant Editors:

J. GREENBANK, B.A. N
G. B. SHORTER, B.Sc.

Drawing Office:
L. DARRAH

Production:
D. R. BRAY

Advertisements:

G. BENTON ROWELL (Manager)

G. J. STICHBURY

B. STOREY (Classified Advertisement Supervisor)
Telephone: 01-928 3333 Ext. 533 & 246.

G. DONOVAN (Classified Advertisements)

b ) e §» E————

N 3 — - ek
ko d Sostraunin®

Wireless World

Imbalance of trade in U.K. electronics

Figures issued by the Department of Trade and Industry reveal that in 1970, for the first
time, U.K. imports of electronic equipment exceeded exports. This was in spite of a growth
of exports for the whole electronics industry of 22%. The comparative figures for imports
and. exports are £339M and £320M. It is, incidentally, interesting to recall that the 1970
import-export deficit is more than the total value of capital goods exported in 1957!

The industry’s imbalance was due mainly to the large increase in imports of computers
and computer peripherals. Whereas exports and re-exports in this sector rose from £47.5M
in 1968 to £74.4M last year the comparative import figures are £74.9M and £148.4M. Indeed
the export-import performance of the electronic capital equipment industry as a whole has
been reversed over the past few years. Whereas it was the major contributor to the industry’s
balance of trade a few years ago—in 1968 the sector’s surplus was £16.8M—it last year added
£1.8M to the deficit. Why is this? It is certainly not because of a reduction in the overall
output of the whole industry; last year’s figure was about £650M—an increase of 21%. It
does, however, indicate, as the Electronic Engineering Association points out in its 1970
report, that there is a substantial demand in the computer market both in this country and
overseas, “which the relatively infant UK. computer industry is as yet unable to satisfy”.

Perhaps it is unfair, therefore, to saddle the industry with this problem child which is
unlikely to grow to the stature of a man despite the Government’s paternal interest.

Lest it should be assumed that all the computer imports come from the U.S.A. it is worth
recording that about 3319%, approximately £50M worth, came from E.F.T.A. and E.E.C.
countries last year. How many of the ‘European’ companies supplying us are ‘offshore’
establishments of American concerns is unknown.

Another area of the capital goods sector which is weakening is avionics, the fortunes of
which are linked so closely to the country’s aircraft industry. '

While it is true, as the E.E.A. says in its report, that “in all other areas the industry has
maintained its usual surplus balance of trade” it is no time for complacency. The need to go
into the market place (however “common”!) is greater than ever. The old idea of a pathway
being beaten to our doors by those anxious to buy our wares has long since past. It is
encouraging therefore to see the very active part being taken by the E.E.A. in promoting the
industry’s participation in overseas exhibitions. An outstanding example of this is the number
of companies joining in the composite display at the Geneva exhibition, Telecom *71, being
held this month during the World Radio Conference For Space Telecommunications.

The increasing complexity of electronics in, for instance, space projects or supersonic
aircraft, necessitates multi-national participation to sustain the scale of research, development
and investment required. It is therefore essential, if we are going to maintain our position
in the world electronics market, that in any multi-national collaborative projects the U.K.
should get its fair share. In the aerospace field avionics has tended to come a poor third in
priorities; after aero-engines and airframes.
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S.S.B. Receiver Module

Wireless World, July 1971

Integrated circuits are employed in the module which is an s.s.b.
receiver less frequency selection components

by R. C. V. Macario*, B.Sc., Ph.D., M.I.E.E.

Nearly all hf. radio transmissions have
gone over, quite rightly, to single-sideband
working. This is because the product
detectors and low-level narrow-band
transmissions of s.s.b. systems provide a
near optimum voice transmission system
when looked at in terms of spectrum
occupancy and signal range for a given
transmitter power. Experiments and
discussions have taken place on'the feasi-
bility of s.s.b. transmission for m.w.
broadcasts'. If the latter took place it is
probable that the remaining h.f. a.m. broad-
cast transmissions would be changed too,
so that the design of s.s.b. receivers would
be of interest on a very wide scale.

Receivers for s.s.b. are complex and
expensive, mainly on account of the
frequency stability necessary. This means
some sort of standard frequency reference
has to be built into—or alongside—the
receiver because product detection needs
to be almost coherent. That is, the phase
and frequency of the demodulating carrier
must be close to that of the transmitted
signal carrier, whether it be present or
totally absent. Yet, unless special transmis-
sions and corresponding receiver circuits
are employed, no help can be derived from
the incoming signal.

If the frequency standard reference is
separated from the rest of the circuits of
the receiver the remaining sections of the
receiver become much simpler. This re-
maining circuitry may be used for many
apparently differing receiver systems.
Before considering such a package, or
module, it is helpful to briefly review some
of the variations of s.s.b. receiver design.

There is considerable literature ons.s.b.
operation?3, but in order to assist later
discussion let us quickly note certain
features. Consider signal A, shown in
Fig. 1, which will be amongst other signals
at the receiver input. The usual process is
to arrange suitable mixing with a locally
generated carrier F,, so that signal A falls
neatly into a crystal filter passband at F;
also shown in Fig. 1. However, there is an
immediate complexity, depending on which
sideband signal A is, and whether one
mixes with a carrier above or below the
signal frequency. Table 1 assists here.

Thus in Fig. 1, where A is shown as a
lower sideband signal (l.s.b.) an inversion

*University College of Swansea

TABLE 1

Sideband inversion and non-inversion on mixing

Incoming signal Mix* with carrier Mix* with carvier Direct

Fa above F 4 linverts) below F 4 {non-invert) conversion
l.s.b. product detect product detect product detect

carrier below i.f.
passband

carrier above i.f.
passband

carrier just
below FA

u.s.b product detect product detect product detect
carrier above if. carrier below i.f. carrier just
passband passband above F A
* Local oscillator above i.f.—reverse result for local oscillator below i.f. passband frequency.
A o B
v
Signals in ( :
Fa i o=l
Frequency=2MHz 11-.999 MHz
* For For
Local | u.s.b. signal I.s.b. signat
oscillator | A
Fou -
set Foq= Fgo-A SetFg = Fga+tA
=2998350MHz =6-998350MH:z
1.F.passband 27kHz wide
(fixed) centre 5SMH ‘
F] -
2.998650MHz 4 4 5001350MH:z
Product detector
(fixed) T
Foz
4-998350MHz
Baseband ‘ I Audio fiiter

300Hz 4 4 3kH:

——— Relative frequency

Fig. 1. Frequency chart for s.s.b. demodulation.

occurs, and the product detecting carrier
F,, [second local oscillator (l.o.)] needs to
be below the nominal if. passband as
indicated. The second channel signal (B
for example) would correspond to an upper
sideband signal (u.s.b.) if it were to be de-
modulated satisfactorily. If on the other
hand A was also u.s.b. and referred to the
same frequency of 2.0 MHz—shown
dotted in Fig. 1—one must either change
the crystal filter or one or both of the l.o.
frequencies. In order to least disturb the

I3

receiver module described here we have
shifted the first local oscillator to below the
i.f., as indicated in Fig. 1. The frequencies
shown in the diagram are written as seven
figure numbers to stress the need for accur-
ate frequency generation necessary for
satisfactory s.s.b. demodulation.

For various reasons the s.s.b. receiver
structure shown in Fig. 2 has almost uni-
versally become adopted. Gain is neces-
sary in the mixer—not immediately obvious
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agc.
Y
. Product .
F——— Mixer I detector Audio
x 1 =78
Ao > —
1D — % 1D HD
Fa r.t. amp Fr i.t. amp
(variable) (Fixed)
(=] r==-"
I @ 1 1 1
t 1 1 ]
[} ] ] 1
L For LFoz
(variable) (Fixed)

Fig. 2. Basic block structure of an s.s.b. receiver.

SL610 R.F. AMPLIFIER

Output
Impedance
D rtf—s ~100

1 a.g.c.

Gain 20dB
a.g.c.range 50dB (5V)

I.LE aMPLIFIER

Input
<100mV
<100MHz

Supply
=46V

Output

input jmpedance
<zomv —»{> L1008

<15MHz
10.9.:. Supply

Gain 34dB SO
a.g.c. range 70dB (4V)

SL 530 a F. AMPLIFIER

Input Signal 1V
<50mV —-PD af.—» from 20}

audio
1u.g.c.

Gain 46dB
a.g.c. range 80dB

Supply
=+6V
or+12V

SL 640 MIXER

Signal signal gain 0dB

Into  500mV ——» Q — Spurii 40dB
500Ll75MH,

11kﬂ

Supply
Carrier=100mV =+6V
SL 620/621 A.G.C. CONTROL
agc. [—h
ag.c.
onset Output i/p o/p

SL620 7o0mV  06-15V 14kl 400
audio
SL621  7mV 22-46V 05k} 7000
Attack / hold/decay lines externally adjustable
Fig. 3. SL600 characteristics summary.

from the ratio of input and output signals
—to achieve an output signal of similar
amplitude to the input signal and to raise
the reference signal (F,,) to a sufficiently
high level.

For ease of design the sections of the
receiver dotted in Fig. 2 should be fre-
quency independent. Integrated circuits are
largely designed to be frequency indepen-
dent; they are not expensive and also give
repeatable performance. In other words
design with integrated circuits is almost
mandatory. With this approach it is also
practical to contemplate remaking amateur
receivers using a module of the type des-
cribed; with one part of the receiver out of
the way, more time can be spent on the
design of the frequency generating circuits,
for example, digital frequency synthesis 4.

A particularly convenient integrated
device family is the Plessey Microelec-
tronics SL600 communication series.
Fig. 3 summarises the devices and some
of their characteristics of interest to the
present_article. From these, one can recog-
nise the position each device might occupy
in the receiver module. For example, the
SL610 is much more suitable as the gain
controlled r.f. amplifier than the SL611/612
because it will withstand the maximum in-
put signal level with no a.g.c. applied, i.e.

it should have better blocking characteris- .

tics.

In the i.f. section, where the signal level
is more constant, one may as well use a
device with the maximum gain, i.e. SL612,
unless an i.f. frequency above 10MHz is
required.

The most critical characteristic how-
ever is one belonging to the a.g.c. device,
SL621; namely the input audio signal level
versus a.g.c. (d.c.) voltage level. This de-

In I I Out
610 641 pme= =aee- 612 612 641 v 630
T T 1
] | |
I [ |
S S P O —— 621 |J
Gain 20 o -6 34 34 o 464B
a.g.c. range 50 - - 70 - - ~-dB
Signal level 1uV 7mV 1\

Fig. 4. Device and gain structure of receiver module.
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termines the gain needed ahead of the a.g.c.
pick-off point in order that signal levelling
occurs as soon as the input signal rises suffi-
ciently above the receiver or aerial noise,
i.e. above 1uV. Even so, a.g.c. operation
must not occur due to receiver noise,
otherwise the receiver noise figure is im-
paired.

Receiver design

Fig. 4 shows the undotted parts of Fig. 2
redrawn with an integrated circuit device
number marked in its appropriate position.
Underneath, the expected gain per stage is
marked as well as the signal level and
a.g.c. range available.

The following considerations indicate
how the choice of module was made. Sup-
pose we require the receiver to operate with
a more-or-less constant response from
about 1uV (e.m.f) input, then approxi-
mately 7 mV is needed after the second
mixer so as to just reach the a.g.c. threshold
—see SL261 characteristics. This suggests
a gain of 77 dB. Using a SL610 as the r.f.
amplifier, and a SL612 as the i.f. amplifier
clearly does not provide sufficient gain and
a second i.f. module is required. A second
SL612 allows a good margin for loss else-
where in the receiver and costs little in terms
of power consumption as it is alow current
unit. However, a.g.c. need not be applied
to the second SL612 since arange of nearly
120 dB (1uV to 1V)is available by simply
controlling the SL610 and the first SL612
as shown. An SL630 a.f. amplifier working
from the SL621 input (audio) conveniently
raises the output to the OdBm level. The
output change of level with input signal
will therefore be the same as that of the
SL621, namely about 4 dB, (7-11 mV).

The complete receiver electronics now
becomes a matter of connecting these
modules together. These connections are
shown in the complete receiver circuit
diagram, Fig. S. Frequency generation and
filter modules are shown dotted. A proto-
type printed card layout is illustrated with
Fig. 6. This shows a single fixed-frequency
receiver centred on the marine distress
frequency of 2.182 MHz. Adaption to other
frequencies, etc., is described below; a few
notes on the interconnection of the devices
(Fig. 5) may be helpful at this point.

With pins 5 and 6 of the SL610 strapped
together internal bias is available. The in-
put impedance is approximately 3k at
3 MHz, but this must be connected capaci-
tively to the aerial tuned circuit. The a.g.c.
line is connected directly to pin 7, with
some r.f. decoupling. The + 6V pin 2 should
also be decoupled to pins 4 and 8, earth.
Provided the aerial tuning available is suffi-
cient, the SL610 output can be directly
connected to the first mixer, SL641. This
device needs an output load from the
output pin 5 to the +6V supply. An opti-
mum d.c. load appears to be 2k€2, as the
device is then quietest. A further a.c. load,
the resistors to ground can then be used to
match the crystal filter, if necessary. A
convenient list of crystal filters istobe found
in reference five. The base decoupling pin 2
needsa0.1 u F forradio frequencies.

The two SL612 i.f. devices are connected
the same as the SL610, except that pin 7
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Local oscillator
50mV at pin 3
(adjust Co)

Local carrier
QC 1260
51982MH:

Note:

I +6V +6V
= S/ ratio
" 2k
2k Crystal filter
3 5.2MHz
_____ A
ec ! S
1246AA )
Oo1p
—=01p S 0-05 )L m
J; See SC621 z:lumI ;I ;
4 % - 0220
3,300p
. . i . 0-22p
+6V rail decoupled at each r.f. and i.f. amplifier with 014 5
af outO—'

Fig. 5. Circuit diagram for s.s.b. receiver module.

(a.g.c.) of the second if. device is con-
nected directly to earth; a.c. coupling,
because of biasing, is necessary between all
devices, however.

The second mixer is very similar to the
first SL641. Again the decoupling on pin 2
only applies to r.f. and so can be 0.1uF.
The local carrier supply to each product
detector should be adjusted to be about
50mV. Note the output of the second
SL641 is a preset 2kQ pot.

This allows the receiver to be adjusted
for optimum signal-to-noise ratio by taking
up gain variations in the preceding modules
as described above. The a.g.c. device,
SL621, is a unit designed specifically for
s.s.b. receiver operation. It operates directly

" off an audio input, and not d.c. Its action is
such that if the input to it drops faster than
20 dB/sec, it holds its output d.c. control
voltage at whatever level it happens to be
at, for a time, depending on the value of the
electrolytic capacitor connected to pin 6.
At the same time its response is not too

CRYSTAL OSCHLATOR
TYPE QC 1260
FREQ. §-/982MH;

SER. No./8027¢

§  SALFORD ELECTRICAL
INSTS. LTD. FNGLAND.

Fig. 6. A printed circuit board construction.

fast (C on pin 5) so that speech, rather than
noise spikes control the a.g.c. The audio
input signal range is nominally 7-11 mV
(pin 1). The d.c. output (pin 2) goes fromOto
about 4V (output impedance 40Q) so
making a level meter reading point.

The audio amplifier SL630 makes
use of the same audio signal as the
SL621. The r.f. is decoupled by 0.05uF.
The capacitances, between pins 3 and 4,
and across the output, give further low-
pass filtering. The output voltage level,
about 1V, is available from about a 2Q
source. This is more than sufficient to
drive directly an integrated power ampli-
fier circuit of which there are a number of
types available for 2.to 5 watt operation.
A single +6V supply of about 50 mA
drives the entire module.

Receiver performance

The layout illustrated in Fig. 6, aithough
this by no means determines the perform-
can be expected that the

ance, it

;;1 ,000p
. 4

performance of any reasonable layout of
the circuit of Fig. 5 will be the same as

now discussed.

The measurements were all made with
no aerial input tuning, i.e. a signal generator,
or generators connected to the input ter-
minal. Usually a 2.7 kHz if. bandwidth
centred at 5.2 MHz was employed. The
first local oscillator was derived from an
external frequency synthesizer; the pro-
duct detector frequency was usually as
illustrated in Fig. 6.

Sensitivity and a.g.c. characteristic: This
is given in Fig. 7 for 2.182 MHz. The
pre-set gain control was adjusted so that the
a.g.c. ‘took off” at 1 4 V (e.m.f.). One notes
the output remains within 3 dB for a change
in input of 100 dB from a 3uV reference
level, whilst a 20 dB signal-to-noise ratio
for a 1kHz signal is available from about
2uV.

Cross modulation: With a wanted signal
60dB above 1uV the interference pro-

8 i A G el i A I P S A A8 8 e S B R T W b L b -
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dBISL630 output level relative to 1V
o]

Signal +noise

Fa=2:182MHz + 1kHz
Fy=520MHz

Noise only

1 1 1 1 l
01 1 10 100 1 10 ™N100_ 1V
. - J
Y mV
Input signal em.f.

Fig. 7. Signal-to-noise and a.g.c.
performance of circuit of Fig. 4.

duced by an unwanted a.m. (50%) signal
20 kHz off-tune, 100 dB above 1 1 V,was
30 dB below standard output.

Blocking: With a wanted signal 60 dB
above lu V., an unwanted carrier 20 kHz
off tune reduced the wanted output by 3dB
when its level was 112 dB above 1uV.

Intermodulation: With the wanted signal
40 dB above 1uV, two unwanted signals
whose difference frequency equalled that
of the wanted signals had to be 80dB above
luV to produce standard output. The
level of inband intermodulation was
measured as — 32 dB with reference to the
two wanted signals.

LF. rejection: The measurement here
refers to the carrier suppression in the

Devices = 2N3819

Fig. 8. Aerial pre-selection and local oscillator for 20-metre band.

Crystal
oscillator
SE10C 1260

1l 0-003p

47p

T3 \

7
SL640

See 5SL621 Tadak

data sheet III

Low pass
active
filter

Note:
+6V rail decoupled at each
r.t. device with O-1p

Lol

100 1000
Audio trequency (Hz)

10000

Fig. 10. Audio filtering within circuit of Fig. 9.

el ottt b
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first SL641. At 5.2 MHz this was 24 dB.
This can be improved by forward biasing
the SL641, or using a SL640, but normally
one does not run One’s aerial frequency at
one’s if.!

Other if. frequencies may be used. The
following data is of interest:

relative output
(Input 10x V, no a.g.c)

i.f. frequency

500 kHz 0 dB
1.4 MHz 0dB
5.2 MHz 0 dB
9 MHz* —1dB

10.7 MHz —3dB

*See reference 6

Using a 10.7 MHz if. suggests using the
module for v.h.f. operation. Again the
following data is of interest:

aerial frequency* sensitivity
(Local oscillator uV (pd) for 20 dB
adjusted accordingly) s/n at 1 kHz

1 MHz 1.4

3 1.4

10 1.4

30 1.6

70 2.0

100 3.6

120 4.0

*i.f. passband at 5.2 MHz
The fall in performance is mainly due to the
mixer characteristics. Some selection of
devices for the best operation at 100 MHz
may be necessary.

Application

To adapt the module to on-the-air opera-
tion one needs to supply a pre-selection
(aerial) filter and a stable local oscillator
source as indicated in Fig. 2. Thus Fig. 8
gives some information for adapting the
module to one of the h.f. amateur bands,
eg. 14 MHz (20 metres). A fixed tuned
aerial selection circuit is sufficient, unless
extremely severe local transmissions are
evident. The fe.t. local oscillator circuit’
tunes over 200 kHz and on one such model
it remained within + 25 Hz of the set fre-
quency, sufficient for general purpose radio
telephony. For other bands switching-in
other similar and appropriate units is
advised.

The receiver module has also been
employed to monitor medium-wave experi-
mental s.s.b. transmissions' on 1.438 MHz
(u.s.b.). Since m.w. signals are usually of
the order of millivolts some 20 dB of attenu-
ation was inserted ahead of the module and
a single coil front end was employed—see
Fig. 8. A local frequency generator was set
to 6,638,200 Hz, corresponding with the
other frequencies shown in Fig. 5. An
accurate oscillator is needed for listening
here as one must remain within approxi-
mately +4 Hz if reception is to be satis-
factory. Amplitude modulated signals can
also be demodulated. At v.h.f. a lumped
aerial filter may again be used similar to
that of Fig. 8(a), but the local oscillator
would need to be something special—
beyond the scope of this article. The module
nevertheless operates satisfactorily though
with a decrease in the sensitivity as dis-
cussed earlier.

o ——
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Test frequency = 5-183MHz2z
Local oscillator =5-182MHz

SL612

o

E
[21]
a
~ -10
L]
>
L]
Q=201 7T
3 SL610
<
-30 — 1 1 1 1 1 )
W 10 100 1mV 10 100 1V

rm.s. input voltage (from 50{}1)

Fig. 11. A.G.C. performance of circuit of
Fig. 9.

Avoiding the crystal filter
S.S.B. can also be directly demodulated.
That is, instead of selecting the wanted s.s.b.
signal with an i.f. crystal filter, and then
product detecting down to audio, both steps
can be carried out at the first mixer, i.e. the
local carrier is practically coincident with
the input signal frequency. With direct
conversion receivers % one can save both
the crystal filter and corresponding crystal
oscillator. In doing this, however, one in-
troduces the following problems,

(1) if. gain has to be replaced by audio
gain (noisier),

(2) the s.s.b. signal must be free from a
second channel (i.e. not compatible
with a.m., i.s.b., etc.), and

(3) it is very susceptible to harmonics of
the local (first) oscillator.

Nevertheless, it is very easy to adapt

Fig. 5, to a direct conversion form: Fig. 9.

Thus one notes the front end SL610/SL640

is retained together with the a.g.c. device

SL621. The if. amplifier has been re-

placed by a single high-gain SL630, while

the second SL630 is as before. Audio
filtering prior to a passive, or active, low-
pass audio filter is practical by capacitively
loading the SL640 and SL630 device

respectively, as shown in Fig. 9. The a.g.c.

performance of this circuit is as good as the

previous module because both the r.f. and
first a.f. amplifier can be controlled by the

SL261 as shown in Fig. 10.
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

Ceramic pickup equalization
on the stereo mixer

I have used the gramophone pickup
amplifier, Fig. 3, described by Mr. Walker
in his article ‘Stereo Mixer’ in the May
issue, but have obtained rather poor results
with the ceramic pickup facility. Discus-
sions with the author have revealed that
part of the trouble was due to the input
resistance changing at low frequencies.
With the present value of C, in the emitter
of Tr, there is a small signal voltage fed
back at low frequencies via R, to the base
of Tr,. This has the effect of modifying
the input resistance and thus affects the
performance with ceramic pickups, giving
a rise of 3 to 4dB below 100Hz. A simple
solution is to increase C; to say 50uF but
this gives a rather extended low-frequency
response with magnetic pickups. A better
solution is to put a 68kS2 resistor in series
with R, and connected to the junction of
R, and R,,. The junction of R, and this
68k resistor is decoupled to ground with
a 10uF/16V capacitor. The input resis-
tance will now be constant at 220k
throughout the audio range.

Mr. Walker has also pointed out that
as stated in the text the equalization in Fig.
3 is suitable for a source capacitance of
600pF. This includes the capacitance of
the connecting cable as well as that of the
cartridge; the input time constant formed
by this source capacitance and R, is about
135us. If the cartridge had a capacitance
of 800pF, for example, and was connected
to the mixer with a cable of about 200pF
capacitance, this would require an effective
input resistance of 135kf2. In practice a
360k$2 could be connected between the
‘ceramic’ position of the input switch and
ground. Likewise for other source cap-
acitances.

C. R. WHITELEY,
Cambridge.

Recording characteristics

In his first article (May ’71) on a stereo
mixer, H. P. Walker repeats J. L. Linsley
Hood’s “suspicion” that the R.LA.A.
recording characteristic is not accurately
followed below S50Hz by most record
manufacturers.

While it is true that most records
contain very little material below this
frequency, the major disc cutting systems
(Westrex, Neumann, and Ortofon) are
very carefully equalized to the RI.A.A.
curve, and if a full-range signal were to
actually reach the cutting amplifier, the
resulting disc would come very close
(£ 1dB) to the R.I.A.A. curve.

To minimize several technical and
operational problems, however, most
microphones, recording consoles, and °
mastering channels incorporate some type
of high-pass filter operating in the 30-60Hz
region. This filtering, which is applied to
the signal before it reaches the cutting
amplifier, is the reason for the lack of very
low-frequency signals on a typical disc.

It should be mentioned that, within the
current decade, quieter studios, better
microphones and microphone suspensions,
better plating, and significant improve-
ments in mass-market Hi-Fi equipment
should enable the recording system

. designer to include 10 more clean-and-

quiet hertz on his final product.
CHARLES NAIRN,

Detroit,

Mich., U.S.A.

Pickup self-capacitance

I read with interest the letter from Mr.
Burrows in your June issue, on the subject
of the frequency response of ceramic
pickup cartridges used with a circuit such
as my simple pre-amp. There may be
circumstances in which what he says is
correct. However, there is another side to
this argument, and in fairness to the de-
signers of pickup cartridges (and amplifier
circuits) it should be stated.

To recapitulate Mr. Burrows’ arguraent,
a ceramic (piezo-electric) pickup cartridge
can be considered as a generator in series

J- ! Eout
C

C
RL(2-2M)

Ec

Fig. 1
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with a capacitance of equivalent value to
its own self-capacitance. When this is
used in conjunction with a high value load
resistance as shown in Fig. 1, and driven
from a constant displacement system, as
may be supposed to be the case with
R.ILA.A. recording characteristic records
below some 500 Hz, the output should be
predictable from the attenuation character-
istics of the pickup self-capacitance and
load resistance. In the case of one well
known and highly regarded ceramic
cartridge, used with the recommended
2.2 megohm load the output response
characteristics, at Lf., should be as shown
by curve (a) in Fig. 2.

In addition, since the amplitude
characteristics of the recording suffer a
12 dB fall between 500 Hz and 2 kHz the
treble response will be as shown by (b) in
Fig. 2.

Predicted curve due
(38) 1o element capacitance
of cartridge

(b) Predicted curve due to R.LAA,
equalization characteristics

0 - —

-8
dB_12 (a) (b)
-16
— i il 2 il i
20 l 100 u1k IJEIK
Frequency (Hz)
Fig. 2

However, the makers show a response
curve under these conditions which is
substantially flat within the range SOHz—
10kHz. This astonishing (?) circumstance
arises as a result of the electro-mechanical
design of the head in which the com-
pliance of the cantilever mechanism, the
visco-elastic mounting of the ceramic
elements and the known and presumed
resonant characteristics of the cartridge,
stylus and arm are utilized to modify the
final frequency response characteristics
of the system. If this were not so, the final
performance of the simple ceramic pickup
valve amplifier combination would be far
less satisfactory than it is, and the manu-
facturers of piezo-electric transducers
might no longer be in business.

Unfortunately, piezo-electric elements
are inherently more affected by the small
amplitude, low velocity and low frequency
lateral and vertical displacements which
constitute turntable ‘rumble’ than their
electromagnetic transducer counterparts.
This problem is worsened by the fact
that such inexpensive pickup cartridges
are likely to be used, mainly, with relatively
inexpensive turntables in which rumble
can be expected to be more of a problem.
For this reason, the satisfactory use of a
ceramic cartridge with an inexpensive
turntable and loudspeaker units having
reasonable bass response demands the use
of some form of high-pass rumble filter,
and to be effective this requires an
attenuation slope of at least 18 dB/octave

—with a turnover frequency of some 35-
40 Hz. If a lesser slope is used a pro-
portionately higher turnover frequency will
be required (with consequent greater loss
of bass) in order to achieve the same
desired attenuation of the rumble
frequencies.

The most convenient means of achieving
the suggested — 18dB/octave characteristic
is by using an active filter having a double
RC “lead’ element within the loop, and a
gain adjusted to give a Q of 1.4. A single
RC element external to the loop, and having
an attenuation of 0.71 at the transition
frequency of the filter, will then remove
the characteristic hump of the filter and
convert the —12dB characteristic of the
active element into the desired —18dB
slope. In performing this function it matters
not one bit whether the passive RC
element is before or after the active
section although for optimum overload
characteristics it is preferable that it should
be before.

If this passive attenuator is omitted or
modified as Mr. Burrows suggests the
residual Lf. hump of the active filter element
will certainly augment the bass response of
the pickup but at the expense of the slope
of the filter characteristic, which will be
reduced to —12dB/octave (plus any Lf.
attenuation due to cartridge characteristics).

Finally, if I may make a point which will
perhaps put matters in perspective, the

- effective value of two capacitors in series is

readily calculable, and in the case of the
Connoisseur SCU1, which Mr. Burrows
quotes, the effect of the 1500 pF series
capacitor, will be to make this cartridge
appear to have an internal capacitance of
176 pF instead of 200 pF. If the bass res-
ponse of this unit into 2M( with such an
effective element capacitance is as bad as
Mr. Burrows suggests the effect of restoring
it to its original 200 pF by omitting the
series capacitor is not going to work many
miracles either.

J. L. LINSLEY HOOD,

Taunton,

Som.

Audio amplifiers

I have just completed making up the
modular pre-amplifier and the 20-watt
class AB amplifier (in stereo) described
in Wireless World July 1969 and July
1970 and I am writing to express my thanks
and appreciation for the pleasure Mr.
Linsley Hood, and Wireless World, have
given me in reading about and construct-
ing these amplifiers. I get my parts from
U.K., hence the delay.

I suppose I have been constructing
audio amplifiers for myself and friends at
odd times over twenty years. It took Mr.
Hood to sell me the idea of transistors
equalling valves. Frankly all commercial
transistor audio amplifiers I had heard
did not come up to a good valve design—
like the Radford—that is, until I built Mr.
Hood’s design. Audibly, the Wireless
World amplifiers are the best, valve or
transistor, I have heard.
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I was a sporadic reader of W.W. and
came across Hood’s class A by accident
and read your April 1969 issue with avid
interest. From then on I became a regular
reader and was delighted to read, and
profit by, your further articles on audio.

I hope Mr. Hood sees this, as I would
certainly like my gratitude conveyed to

“him somehow. And thank you also.

Articles such as these cannot fail to en-
hance your reputation.

E. MCSHERRY,

Wellington, N.Z.

Stereo techniques in

Australasia

I was delighted to note an article by the
esteemed E. J. Jordan on Loudspeaker
Stereo Techniques in the February issue
(received in New Zealand in May!) At
last I feel I have read an article that looks
at ‘audible’ stereo in the proper perspec-
tive. For many years we have taken mono
speaker systems, doubled them, and re-
produced stereo. And despite many
theories, formidable or otherwise, aimed
at improving the loudspeaker’s reproduc-
tion, stereo remains largely unchanged
in this respect. When a manufacturer sells
a pair of speakers, he has no idea how the
customer will place them. For many people
stereo in its true sense does not exist.

The biggest objection to stereo must
be its critical listening area. I am employed
by a firm which manufactures largely
‘middle class’ fidelity equipment, using
speaker units manufactured here, and,
due in the main to the rather small size
of our market in comparison to that in
the U.K., these units lack some of the
sophistication of imported ones.

Therefore it is the ‘average’ person who
purchases our gear, and not dyed-in-the-
wool Hi-Fi enthusiasts. Because of this
fact, one regularly finds speaker enclosures
set up in homes in most impractical
positions for satisfactory listening.

To this end, I have for some time been
experimenting with a single box method
of providing stereo, guaranteeing the
customer an adequate listening area in
his living room.

Economy being paramount, the result
was an 8ft long box (8ft being the standard
length of a single sheet of veneered board),
6in deep, and 9in high.

Along this length and facing forward,
were placed five 64in high-compliance
type speakers, with small centre cones.
The total length was divided into five
equal air suspension systems. A purely

resistive division was used between each
speaker. The result is one similar to the

centre channel technique. The middle
speaker’s output is 50% left and 50% right,
although this level is approx 25dB down on
either the left or right. The second and
fourth speaker then receive 75/25% L and
R, and are also down on level, to some
point between the centre and outside
speakers. This then gives an amplitude
‘curve’ to your sound wall. In a way this
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gives increased ‘width’ to the inside of
your polar characteristics, without alter-
ing the position from a frontal aspect. The
effect of this system, though still not in
my opinion the right approach to repro-
ducing the original sound stage, is none-
the-less astonishing to listen to. As with
Mr Jordan’s phase delay technique it is
possible to stand at one end of the enclo-
sure and be ‘run over’ by the train. (I in
fact used a track in which an American
dragster commences at one end, and dis-
appears completely through your wall,
with surprisingly little damage). The most
notable feature is the increase in ‘breadth’
and definition, when listening to a large
orchestral piece.

Retail price is approximately $110 N.Z.
(about £50 sterling). Although this was a
modest unit, there is no reason why a
larger system could not be built using
superior units. Power handling is 15 watts
r.m.s. per channel. Mounted on the wall,
the system looks very attractive in today’s
modern, centrally heated living rooms,
and can replace ye olde mantel-piece.
GARRY V. LAMBERT,

Waihi,
New Zealand.

F.M. tuner and stered

I was most impressed with the f.m. tuner
design by L. Nelson-Jones, published in
the April Wireless World, but 1 feel
compelled to query the tuner’s suitability
for stereo reception or, to be more
specific, the suitability of the FM-4 filters.

I think it is now generally accepted that,
for good stereo performance, an i.f. band-
width of 250-300kHz is required (the good
old rule of thumb formula 2 (f;,+f1})
for bandwidth in f.m. systems gives a
required bandwidth of 256kHz with a
deviation of 75kHz and maximum base-
band frequency of 53kHz). However, the
manufacturer’s data shows that the 3dB
bandwidth of a single FM-4 could be as
narrow as 200kHz and, if one was un-
lucky enough to obtain two filters which
were at the minimum end of the bandwidth
specification spread, the tuner would have
a 6dB bandwidth of 200kHz, which would
be ideal for mono, but virtually useless
for stereo.

It could well be that the specification
tolerances are wider than the actual pro-
duction spread and the problem would
then not arise, but I do feel that some
assurance to this effect should be given,
either by the author or by Vernitron,
especially as the text of the article implies
that the prototypes of the tuner have not
actually been tried with a stereo decoder.
K. CLAYSON,

Redhill,
Surrey.

The aut hor replies:

The quick answer is, yes the tuner is
certainly suitable for stereo use, and since
the script was originally written has been
tested on stereo transmissions, on which
it performs well.

The reason why would be more ap-
parent had the second half of the article
been available to Mr. Clayson, in that this
contains the response curve of the if.
amplifier together with a more thorough
treatment of the mode of operation of
the tuner. The figures of the requirements
of a stereo tuner and of the performance
of the FM-4 filters given by Mr. Clayson
are essentially correct, but he has over-
looked one important point, namely the
good limiting performance of the tuner.

Selectivity curve
tor —3dB limiting
or less
~110dB

Effective Landwidth

Etfective B~ / qbiﬁ; ?ig?tiBng
bandwidth
tor 60dB

above 40dB

limiting

Limiting threshold

This results in an effectively wider
bandwidth as shown in the graph, se that
at the minimum signal strength at which
stereo reception would give anything like
an acceptable signal-to-noise ratio, the
effective bandwidth is approximately
400 kHz, or more. It was partly for this
reason that the limiting threshold of
0.18uV was set so low.

L. NELSON-JONES.

‘High-quality tape recorder’
I should like to clear up two points which

are causing confusion over my tape re-
corder design. (W.W., Nov, Dec. 1970,

Jan. *71).

The components list on p.591 Decem-
ber, gives the Plessey core number for
T, as 905/1/01613/008ue; this should be
905/1/01613/108ue.

It is becoming difficult to,obtain the
Plessey cores in small numbers, however
the requirement can be met from the new
Mullard range as below:

L, 6.25mH Plessey 905/1/01581/
006ue; pey 220, 41 turns/mH or
Mullard LA 1225 and LA1274, both
numbers.

L, 10.6mH Plessey 905/1/01581/009;
He63, 84.5 turns/mH or Mullard
LA1416 and LA1339.

T, Plessey 905/1/01613/108ue; pqy
300, 32 turns/mH. Nearest equiva-
lent: Mullard LA1219 and LA1275.

If the Mullard core is used for T,, C,,
should be 400pF beehive trimmers.

I have given the inductance values for
L, and L, at 1kHz and 100kHz respec-
tively. Any cores capable of operating
at the frequencies concerned may be used
if wound to these values.

The tape heads specified were {-track
Bogen UK202B record and replay and
UL290 erase; quarter-track heads UK207B
can be used without modification, although
it is better to make C,, 100pF beechive
trimmers.
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The old quarter-track heads UK207
require more bias than the UK202B; for
this the bias windings will need to be 120 +
120 turns and the oscillator run from about
11V, with C,, adjustable. The erase heads
are all good substitutes in stereo.

J. R. STUART,
London, W 4.

Stereo decoder using sampling

We have been largely at cross purposes
in our discussion about sample-and-hold
stereo decoders. The discrepancy of
1000:1 in frequency characteristic* arose
because one of us (T.P.) was considering
the transmission of signals through the
sampler while the other (D.E.O’N.W.)
was referring to the spurious outputs
caused by high-frequency signals applied
to the input of the decoder. We are thus
both correct in our assertions.

We have agreed that allowing the
sampler to ‘free-run’ during mono recep-
tion can result in a degradation of the
signal/noise ratio. However, changing
the mark/space ratio of the sampling pulse
to 1:1 can only, at best, give an improve-
ment of 6dB. As this change would elim-
inate any advantages of using a sample-
and-hold method for stereo decoding, it
is not the answer to the problem. Instead,
the modifications describedt give a prac-
tical solution to the problem of noise during
mono reception.

D. E. O’N. WADDINGTON,
T. PORTUS.

*See letter from T. Portus, June issue, p.283.
tSee letter from D.E.O’N. Waddington, May issue,
p.233.

Multi-core cables

Now that D.L.N. connectors are becoming
standard on many items of equipment,
would manufacturers make 5-core cables
readily available, and 4-core individually
screened cables -available, at least on
demand.

A few words, also, to users. How about
creating a demand for these cables by
using them whenever making up D.LN.
leads? It works out cheaper in the long run,
instead of making up dozens of different
single or twin-core leads.

R. WILLIAMS,
St. Albans,
Herts.
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Ceramic Pickup Equalization

1—Myths against maths and measurements

by B. J. C. Burrows, B.Sc.

Almost every human endeavour accumu-
lates a fund of information, fundamental
understanding, rule-of-thumb methods,
folklore and mythology. Sound reproduc-
tion has its share of all these. In particular,
items like pickups and loudspeakers have a
somewhat higher proportion of mythology
than others.

There is one aspect of pickup operation
which has more than its share of myths,
but which allows an objective analysis.
This is the question of the influence of the
pre-amplifier input loading on magnetic
and, more especially, ceramic pickups.
A thorough reading of published reports,
papers, books and manufacturers’ operat-
ing instructions reveals a wide range of
opinion. Many sources assert that the
electrical loading on the pickup caused by
the pre-amplifier input impedance affects
the mechanical operation of the pickup by
damping mechanical resonances! Thus:

‘It is advantageous in all cases to apply
negative feedback” to the pickup, whether
electromagnetic or crystal. This may be
accomplished in any conventional manner
and the feedback reduces non linear
distortion and the effect of mechanical
resonances’.
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Fig. 1. Recording correction curves. (a)
R.I1.A.A. (b) constant amplitude.

‘Now because of the (capacitative)
nature of crystal and cerdmic pickups it
is only necessary to connect them into a
sufficiently low electrical resistance for
their inbuilt correction to be almost
nullified”.

The inbuilt correction referred to is
incorporated into most ceramic pickups

* The negative feedback referred to here has the
effect of providing a low impedance load for the
crystal of approximately 1.5kQ in series with
0.5 uF.

to compensate for the difference between
the real RI.A.A. recording characteristic,
Fig. 1 (a), and a true constant amplitude
characteristic (b). This is achieved by
allowing a broad mechanical resonance
to occur in the high frequencies. The degree
of equalization achieved in practice is
quite good. Fig. 2 shows the output from a
Sonotone 9TAHC when playing an
R.I.A.A. test record.

Certain other myths on pickup opera-
tion concern the use of ceramic pickups
with fully R.I.A.A. corrected magnetic
input sockets on pre-amplifiers. Information
on the Leak Varslope II stereo pre-
amplifier includes ‘For optimum results
no additional resistors are required. The
input loading (70-100kQ) on the
pre-amplifier forces this type of pickup
to give approximately the same frequency
characteristic as moving coil and variable
reluctance pickups . . .. Apart from one
pickup only, the Connoisseur SCUI,
this recommendation is totally wrong on
two major factors! The Leak information,
to compound its misdemeanour, goes on
to say ‘If more bass is desired you should
insert a 100k resistor in series with each
live pickup input lead’. If for more bass
one substitutes treble cut starting at an
even lower frequency than normally this
would be more accurate!

More recently, fashion has veered away
from low impedance loading, bringing
forth a welter of designs of f.e.t. pre-amps
and other high input impedance circuits
and converters, presumably because of
dissatisfaction with the results of follow-
ing advice such as that quoted above. In
fact, now there are signs of a return to the
belief that ceramic pickups (stereo and
mono) must be operated into a high
impedance for best results. Indeed, two
recently published pre-amp designs 4, 5
in Wireless World tend to perpetuate the
idea by providing an input impedance of
2-5M§ for the ceramic pickup input
(thus rigidly following the manufacturer’s
traditional recommendation).

Pickup design and operating recom-
mendations remain almost unchanged
from valve amplifier days when high input
impedances were normally available. This
has probably led to the belief that high
impedance loading is necessary for best
operation of the pickup because the
manufacturers recommend it! Although

this myth, too, is widespread, there none-
theless appears to be no truth in it and I
think, along with the others, it can be
classified as an ‘old wives’ tale’.

I should hasten to add that I am not
saying that loading a pickup with a high
impedance is bad or wrong, but there
are disadvantages with high impedance
loading. References 4 and 5 are the best
original transistor pre-amp circuits as yet
published in Wireless World for ceramic
pickupst, but see also reference 3 for
modifications to the Dinsdale Mk. I and
Mk. II pre-amplifiers.
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Fig. 2. Sonotone 9TAHC frequency
response curve. (a) voltage across 2MQ2
load shunted by 100pF. (b) internal
pickup e.m.f. Curve (a) can be derived
Jfrom (b) by calculating the bass cut due
to the 2MQ load—which gives 3dB
down at 88Hz.

It seems rather a pity to spoil the fun
of the advocates of a host of ‘bolt-on’
goodies (f.e.t. pre-amps, impedance con-
verters, etc., etc.) which claim to provide
the necessary high-Z load for best per-
formance but the ‘old wives’ tale’ appears
to have no foundation. This is demon-
strably true by maths, measurement and
listening tests. In the past it is probable
that many designers have erred on the
safe side in their design philosophy,
preferring the devil they know (Rpgqg
>2MQ) to the devil they don’t know
(equalization problems with R;,,,; < 2MQ).
Since conventional (and cheap) bipolar
transistors are most conveniently used in
low input impedance circuits this seems a
good time to try to form an understanding

1 The design of the rumble filter in both refs. 4 and
5 does not allow for the effect of the pickup capaci-
tance, but see letter in June 1971 issue of Wireless
World for suggested modifications.
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of the effects of R ;07 ~10kQ on ceramic
pickups.

The existing mythology can be summa-
rized in six main points. Low impedance
loading is variously said to:

(1) affect the mechanical damping and
transient response of the pickup;

(2) affect the built-in mechanical equaliza-
tion which depends on broad mechanical
resonances;

(3) reduce the distortion;

(4) affect the separation (i.e. crosstalk);
(5) provide correct equalization into a
magnetic pickup input with so-called
‘velocity loading’; and

(6) alter the needle tip mechanical
impedance.

What is required then is an understanding
of the interaction between the electrical
and mechanical parts of the pickup.

A pickup is not a simple device
mechanically®; whereas the equivalent
circuit of the electrical part is simple—or
is it? It is generally shown as in Fig. 3.

Pickup capacitance

A
1k
1 —O
Output
eT 6’) terminals
O

Fig. 3. Equivalent circuit of one channel
of a stereo ceramic pickup.

This is an equivalent circuit. In the real
thing C is the capacitance of the ceramic
bimorph within which e, the pickup e.m.f.,
is generated. There is no physical access
to point A in the actual pickup. The pickup
capacitance, C, can be measured with a
conventional a.c. bridge. Typical values of
C and e for many stereo pickups are shown
in Table 1.

The pickup e.m.f. is measured by connect-
ing a very high input impedance voltmeter
to the pickup terminals when tracking a
known groove modulation. Fig. 2 shows
the variation of e.m.f. against frequency
for a mechanically compensated pickup
(9TAHCO).

So our simple equivalent circuit consists
of just two elements: a voltage source and
a series capacitance. But, e is produced
by mechanical motion of the ceramic
element, and is thus inextricably tied up
with the mechanical constants—damping,

TABLE 1

Pickup type Capacitancett Outputt
Acos GP94/1 900pF 100mv
BSR C1 — 110mv
‘Decca Deram 600pF 30mv
Garrard KS40A 600pF 200mv
Goldring CSS0 900pF 50mVv
Goldring CSS1E 900pF 20mVv
Sonotone 9TAHC 800pF 55mV
Connoisseur SCU1* 200pF 150mv

tat 1cm/sec at 1kHz, r.m.s. into R, 4 > 1M .
*no mechanical compensation in this prckup. /
ttfor each channel.
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Fig. 4. Power conversion efficiency of a stereo ceramic pickup (9TAHC).

resonances, etc. To understand the six
points mentioned above, what we need to
discover is whether the electrical load
across the output terminals in any way
affects these mechanical constants, thus
altering e. To be more specific.

(a) are e and C independent of loading?

(b) is the needle tip impedance independ-
ent of load?

Should e be affected by load this would
imply that a much more complicated
equivalent circuit is required involving both
the mechanical and electrical equivalent
circuits and the degree of coupling between
them.

Pickup efficiency

Although it is plausible that the electrical
load might affect mechanical resonances,
it depends on the magnitude of the effect.
A calculation of the efficiency would give
a good clue to the likelihood of appreciable
coupling within the pickup.

For a good ceramic stereo pickup*,
at 1kHz with a fully modulated groove,
3g playing weight is needed.

Thus input power to pickup=

20X 3x981 /.

0 %12 J/s=4.2mW

Its em.f. e is 1.1V r.m.s. in series with
800pF, and taking aload R of 160¢2, power
into load
_ &R
- XCZ + Rz
Therefore tranducer efficiency is 0.091%.
That is, less than 1/1000 part of the input
power appears in the load. Higher and lower
values of R give an even lower efficiency
than 0.091%. Fig. 4 plots the variation of
efficiency for three frequencies over a wide
range of load. Even at 10kHz with the
optimum load the peak efficiency is merely
0.18%, i.e. less than 1/500 of the input
power.

This is an important result since it shows

= 3.8uW

*Calculation based on 9TAHC.

that ceramic pickups are inefficient devices
when looked at from the energy conversion
point of view. So also are magnetic pick-
upsT, most microphones and a host of other
transducers. With such a low overall effi-
ciency is it reasonable to think that the
mechanical damping will be affected by dif-
ferent values of load resistor? Obviously
not, since a 1/1000th part represents an
insignificantly small proportion of the total
absorbed power.

It follows that the voltage generator e
in the equivalent circuit depends only on
mechanical factors and these are unaffected
by electrical loading.

Although e is independent of the load
resistance R, the voltage developed across
R will depend on the values of R and the
pickup capacitance, C, since they form
a simple high-pass filter. This effect is
simple to calculate and very simple to
oorrect in the pre-amplifier. We may now
review the six “myths” listed above.

(1) The transient response is unchanged.
(2) The mechanical equalization is un-
affected. :

(3) Distortion is unchanged.

(4) Separation is unaffected.

(5) Velocity loading does work with certain
special precautions?.

(6) Needle tip mechanical impedance is
unchanged.

To some this may come as a surprise
and some readers may find mere calcula-
tions unconvincing, and, like the author,
prefer a practical demonstration to show
that the theoretical model upon which
the deductions were based was a valid
representation of the real thing.

Measurements were carried out with two
different pickups—a Sonotone 9TAHC
and a Garrard EV26. The important dif-
ferences between these pickups are that
the 9TAHC has a high capacitance and low

tThe efficiency calculation, when performed for
moving-magnet variable-reluctance and moving-
coil pickups, reveals the same thing—efficiency
about 0.01%.
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output, but the EV26 has a low capacitance
and a high output. The output from the
pickup was fed to a microswitch so that it
could be switched into an R;, = 10MQ
amplifier of gain —1 or straight into a
resistor of 10kQ as in Fig. 5.

Equal to cartridge
capacitance
(1,000p for 9TAHC)
1000p S
for STAHC b~

r -== I
)
]
|
o
]
|
To oscilloscope

B

Fig. 5. Test circuit for high/low
impedance loads.

With switch S, up, the pickup ‘sees’ the
10M£Q amplifier input resistance but the
amplifier output is fed to the ’scope via a
CR circuit of 1000pF and 10kQ2. With the
switch down, the pickup is directly loaded
by a 10k€2 resistor. Therefore, in each case
the output to the oscilloscope is taken from
CR circuits of f; = 16kHz but in the first
case the transducer is loaded by 10MQ
and the second by 10k$2. This method of
comparison eliminated rumble, and accen-
tuated the distortion and resonances
because of the 6dB/octave rising frequency
response up to 16kHz. An EMI test record
TCS101 was used which consists of con-
stant frequency bands of L only and R
only at 20 spot frequencies from 30Hz
to 20kHz. During the comparison tests,
differences were looked for in the output
voltage amplitude and waveform through-
-out the whole range of the audio frequency
spectrum down to 60Hz* while S, was
operated rapidly to change from high- to
low-impedance loading.

The first clear fact to emerge from the
comparison test was that mechanical equal-
ization was completely unaffected when
changing the load, and was also unaffected
by making the other channel o.c. or s.c.
The second clear fact was that the stylus
mass/record compliance resonance domin-
ated the distortion and it also was un-
affected by the loading of either the test
channel, or o.c. or s.c. onthe other channel.
Most ceramic pickups have a broad hump
in the frequency response at about 8kHz
caused by the piezoelectric element. On
the face of it this resonance would be the
most readily affected by electrical damping
if electrical damping is significant since
it is the actual ceramic element which is
resonating thus giving the closest coupling
to the output. But this too was unaffected.
In fact no change in waveforms at all
occurred on switching from high to low

load. .
This would have been a perfect experi-

*The reactance of the pickup capacitance can no
longer be neglected in comparison with 10MQ at
frequencies lower than 60Hz.

Fig. 6. Super-
imposed wave-
Jorms at 6kHz (a),
18kHz (b) and
20kHz (c) taken at
different points on
the test record and
using the
arrangement of
Fig. 5.

ment from which beautifully coincident
oscillograms should have been produced,
but for one thing. The distortion on any one
test frequency varied continuously. Oscil-
lograms would have shown this variation,
and not the lack of it at the instant of load
switching. Fig. 6(a), (b) and (c) show super-
imposed waveforms at 6, 18 and 20kHz
respectively taken at different circum-
ferential points on the record. Despite
this difficulty, it was feasible by eye to check
that no waveform change took place at the
instant of load switching. Incidentally,
the waveform fluctuations kept in step with
the record rotation so they are probably
caused by record pressing aberrations,

warps or changes in the hardness of the
vinyl.

These measurements have confirmed the
calculation. However, a listening test is
always the final deciding test with audio

problems since subjective assessment
often reveals unexpected shortcomings.
Comparisons made over a period of many
months in day-to-day usage of a record
player using alternate high- and low-
impedance loading revealed that there is no
detectable difference. The amplifier was
frequency corrected as given in Fig. 8(b)
of ref. 3 when the low-impedance load
configuration was used, ie. bass lift of
6dB/octave starting at 500Hz was applied

———  qof e g e e
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to compensate for the bass cut due to the
200k{? input resistance.

Reasons for low efficiency

The calculations which produced Fig. 4
use the ‘black box’ approach, in which the
‘innards’ of the box (i.e. the pickup) are
ignored, and only the input-output charac-
teristics considered. The calculations show
that whatever load is used the overall
efficiency is very low. This fact allows many
important deductions to be made without
recourse to detailed knowledge of the con-
tents of the box. For example, the needle
tip impedance must be unaffected by elec-
trical load and, with practically all mag-
netic pickups apart from sum and difference
types, all the other factors mentioned earlier
are unaffected. A plausible argument that
might be raised at this point is that the
low overall efficiency with ceramic pickups
is caused by very weak coupling between
the needle cantilever and the ceramic
element, but the element might still be
efficiently coupled to the electrical output
terminals. But, the pickup sdries capaci-
tive reactance precludes a high efficiency
through limiting the current into the load,
except at very high audio frequencies.

At these high frequencies, the ceramic
element needs to be well damped to avoid
pronounced resonances when the pickup
is used with a high load resistance, and in-
deed the usual construction of ceramic
pickups does include one or more damping
blocks mounted directly on the bimorph,

which makes it well damped, independent

of any loading effects. It would be unwork-
able in any case to expect the electrical
load to damp correctly the mechanical
parts, such damping being inherently very
frequency dependent. Thus, efficiency is
low at high frequencies because of damp-
ing, and it is low at low frequencies due to
the series reactance of the self capacitance.
Tuning out the reactance at, say, 100Hz
with a high-Q 2500H inductor might raise
the efficiency to 4%, but give a very peaky
frequency response!

The same type of argument can be used
for magnetic pickups although different in
detail. A magnetic pickup would be very
inefficient at low frequencies owing to the
very low e.m.f. and at high frequencies
where the efficiency might be high, damping
and the rising series reactance (X« f)
once more work against this.

The requirement of aperiodic response
from a vibrating system is in direct conflict
with efficiency, and this is the main feature
which automatically precludes high conver-
sion efficiency from a gramophone trans-
ducer be it ceramic, moving-coil, variable
reluctance or even strain gauge! Thus,
interaction between electrical load and
mechanical performance is to all intents
and purposes negligible.

Choice of pickup operating conditions
Having established that the pickup loading
has no influence on distortion, needie im-
pedance, separation etc., the designer is
free to choose the simplest and best opera-
ting circuit for the ceramic pickup.

High impedance circuits are very popular
but there are many difficulties. All the
pickups in Table 1 need at least 4MQ to
put the turnover frequency to 50Hz or
below and the SCU1* needs 16MQ! High
input' impedance transistor pre-amplifiers
are inconvenient, prone to noise and hum
pick-up and need f.e.ts or multi-transistor
bootstrapped input stages. No conven-
tional high-impedance circuit deals satis-
factorily with the better quality ceramic
pickups, particularly the Connoisseur
SCUI1, because the bass turnover fre-
quency is too high. Also a “tone balance”
type of tone control circuit is needed to
provide the correct treble lift. Ceramic
pickup input stage design will be more fully
examined in Part 2 of this article.

Ca R,
To tone control
Rq circuits & to
main amplifier

I L
C

| '

I I

] |One channe)
I | of pickup

| |

| . 1

e

Fig. 7. Basic circuit for equalizing any
ceramic pickup.

Low impedance loading suffers from
none of these disadvantages. All equaliz-
ation can be achieved around one transistor
(see Fig. 7) and the circuit can be easily
adapted for any of the pickups listed in
Table 1. The pre-amplifier merely has to
provide sufficient bass lift to counteract
the bass cut due to the low input impedance,
and the overall frequency response can be
held flat to well below 50Hz; better than
with a 1-2MQ load in fact! Rumble filter-
ing can be designed into the single stage as
well to reduce the very low-frequency
noise. Allowance can be made for the ab-
sence of mechanical compensation in the
Connoisseur SCUI1, since tone balance
adjustment is a feature of the virtual earth
feedback amplifier, and is achieved by
varying one component—R,.

Conclusions

1. Pickup load impedance has no effect
on the in-built mechanical compensation,
transient performance, distortion, separ-
ation, etc.

2. Much published information on this
subject, including amplifier manufacturers’

*Really intended for operation into a 100k load
(or less) fully R.LA.A. magnetically corrected it
then gives overall flat response +2dB.
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operating instructions, is often ill-
informed to the point of absurdity.

3. High-impedance loading does not
automatically cure all of the equalization
problems particularly the low capacitance
types and the SCU1.

4. Decompensation circuits as in ref. 3,
(Figs. 12 and 13) arc needed when oper-
ating most pickups (except SCUI) into
magnetically corrected pre-amplifiers.
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The Diagnosis of Logical Faults

by R. G. Bennetts*, B.Sc., M.Sc.

One of the problems that the designer and user of logical systems is confronted with, is that of
testing the logical functioning of the circuits within the system. The procedure is usually split
into two main processes—namely a simple go/no go test followed by, in the event of a no go
decision, a more thorough analysis to determine the location of the fault. The former is known as
fault detection whereas the full detection and location process is termed diagnosis. It is the
purpose of this series of two articles to illustrate, through the use of examples, some of the
techniques that have been developed to assist in determining the necessary tests and to comment

on their advantages and disadvantages.

The processes for detection and location of
faults occurring at circuit level, i.e. printed
circuit boarg or sub-assembly level, have
always been rather complex and the pre-
1960 logic designer was usually left to his
own devices when it came to their specifica-
tion. This led to a number of ad hoc tech-
niques such as exhaustive testing, special
test rigs, the provision of test points
positioned on the actual board, or as in the
case of digital computers, special diagnostic
programmes usually based on checking the
order code and assuming that this would
indicate full operational status of the central
processor unit. As the complexity of the
circuits increased, it became apparent that
the techniques in use were not capable of
providing full checkout of the system, or in
the case of exhaustive testing, would take
too long. Associated with this was areas of
operational uncertainty leading to a lack of
confidence in the finished design.
Fortunately, about this time (1960), the
theory behind the design of logical networks
was becoming consolidated and logic de-
signers were beginning to realize the poten-
tial of formalizing their logic requirements
and using the algorithmic reduction tech-
niques. This increased use of switching
theory, as it is now known, suggested ways
in which the circuits could be fully tested
without exhaustive testing. It was also
found that algorithms that had been devel-
oped for minimizing the logical equations
could be adapted and used in the selection
of the minimal number of tests required to
provide diagnostic information. Conse-
quently, a number of formal techniques for
determining the necessary tests for detection
and/or location of faults has evolved and
this paper seeks to explain how these tech-
niques are applied and what their restric-
tions are. Some of the restrictions are
common to all techniques and the next
section contains details of these together

*University of Southampton

with definitions of the terminology of
diagnosis.

General restrictions and definitions

The type of faults that can occur within a
logical circuit can be classified into two
groups—logical and non-logical. Among
the logical faults is included such types as
signal lines being stuck a logical 1 or logical
0. These stuck-at-1, stuck-at-0 types are
usually referred to as s-a-1, s-a-0 respectively
and can result from open- or short-circuit
connections, input transistor malfunction,
etc. The logical fault group can be further
sub-divided into single fault only, multiple
faults or intermittent faults. In general, the
diagnostic techniques are designed to cover
single faults with limited coverage of mul-
tiple faults. The intermittent fault is extreme-
ly difficult to diagnose using automatic
techniques, and the usual approach is to
continually re-cycle the diagnostic test set
until the fault recurs and is successfully
diagnosed. Note that the occurrence of a
logical fault causes the circuit to still func-
tion as a completely logical circuit, albeit
incorrectly and it is usual to refer to the
‘good’ circuit and the many faulty circuits.

The non-logical fault group contains all
those faults that are not included in the
logical group and this includes power rail
failure, ground plane incompatibilities,
crosstalk, incorrect wiring etc. Such faults

ao G1
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—

Fig. 1. Fauit masking through redundancy.

may give rise to a logical malfunction, but
the diagnostic test set is limited to discover-
ing the logical effect of the fault, and not its
cause.

A test on a logical circuit isa defined input
configuration that will produce a defined
output under the no-fault condition. If the
output is not correct, this indicates the
existence of a fault and in general, one test
is not sufficient to completely cover all
postulated faults. This implies therefore that
one must seek a set of tests, called the diag-
nostic test set (d.t.s.) that will cover all the
postulated faults and in the limit, all input
configurations (exhaustive testing) may be
used. There is an obvious disadvantage here
in that for n input variables, there are 2"
tests and it is this exponential proliferation
of tests that quickly leads to impractical
diagnostic test sets.

A further general restriction is that the
circuits should contain a minimal amount
of redundant logic. In some cases such as in
the avoidance of races and hazards, redund-
ant logic is incorporated into the circuit and
a fault occurring within the redundant logic
may not be observable at an output terminal
unless the signal lines in the redundant-logic
are brought out to an accessible observa-
tion post such as the edge connector of a
printed circuit board or a test point. If these
lines are not accessible, then the faults
cannot always be detected, let alone located.
A prime example of this occurs in majority
voting circuits in which redundancy is
deliberately introduced to increase the
reliability and diagnosis techniques, for this
class of circuit has to make use of extra test
points or outputs.

A further effect of redundancy is that in
some cases a fault occurring in the redundant
element can mask other faults occurring in
the non-redundant elements. This is illus-
trated in Fig. 1. :

The function realized here is given by:

z = ac+bc+ab

and either by Boolean manipulation or
Karnaugh mapping, it becomes obvious
that the b¢ term is redundant. This means
that G, is a redundant gate. Consider now
the effect of a s-a-1 fault on the output of G,.
This will cause the output z to always be |
and will mask s-a-0 faults occurring on
either G, or G; outputs. Note also that no
input configuration can be found to diagnose
the G, output s-a-1 fault since this would
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entail establishing a test that simultaneously
set G|, G, and G; outputs to 0:a = b = ¢
= 0 will achieve this, but it is not known
whether the s-a-1 fault is occurring on G,
G, or G; output. This leads to the conclusion
that s-a-1 faults occurring on G,, G, or G,
are indistinguishable in that there is no
input configuration that is capable of
differentiating between them.

One other feature of G, is that the other
fault, G, output s-a-0, is completely un-
diagnosable since there is no input con-
figuration that will simultaneously attempt
tocreatea 1 on G, outputand a0 on G, and
G; outputs.

Before leaving this section, it is as well to
define the circuit classification terms com-
binational and sequential. The definitions
are as follows:

Combinational circuit :
Logiccircuit in which the output(s) obtained
from the circuit is solely dependent on the
present state of the input.

Sequential circuit:
Logiccircuit in which the output(s) obtained
from the circuit is not only dependent on the
present inputs, but also the past inputs. This
implies storage and feedback of previous
input conditions.

These two types of circuit are illustrated
diagrammatically in Figure 2.

x z
inputs Combinational outputs
logic

z=1(x)
COMBINATIONAL CIRCUIT
x z
inputs outputs
Combinational
logic
9 ]—
y Y
Storage f—
O——p! g
Clock ¢

(Synchronous logic) z=1(x,y,c)

SEQUENTIAL CIRCUIT

Fig. 2. Models for combinational and
sequential circuits.

Testing procedures

There are two main approaches to the test-
ing of logical circuits. The first, termed
multi-flow uses the response of the (j—1)*
test to determine the j* test. This involves
the use of certain criteria and these are
enumerated in a later section (that dealing
with partitioning).

The other approach, termed single-flow
does not have this facility and consists
instead of a pre-defined set of tests, all of
which must be applied before any decision
can be made. Generally, multi-flow pro-
cedures are more efficient and in some cases,
can allow very rapid analysis as to the state
of the circuit. Single-flow procedures are
usually easier to implement, however, and
provided an optimum set of tests can be
derived, can often be more economical.

Both procedures lend themselves to auté-
matic test systems, the basic configuration

Computer <¢ Test tape
A
Testing > Circuit under
machine < test

Typewriter

Fig. 3. Automatic test system.

for which is shown in Fig. 3, and the testing
tape will either contain the pre-defined set
of tests (single-flow) or criteria details
(multi-flow).

Alternatively for the multi-flow pro-
cedure, the test tape can contain tests that
have been pre-determined from a computer
simulation of the circuit-under-test. Theidea
of simulation has become quite useful as
far as sequential circuits are concerned, but

simulation does carry its own problems of .

course.

Discussion of the diagnosis technique

The remainder of this paper is concerned
with a discussion of four techniques that are
now in use. The aim of each is to produce a
satisfactory set of tests that can be applied
to a circuit and analysis of the output
sequence enables either the detection or full
diagnosis of a fault if it exists. Each tech-
nique will be discussed in general terms and
then applied to an example—the same
example being used in all cases. In this way,
it is hoped that an effective comparison may
be made. For the purpose of establishing the
concepts behind the technique, the example
is kept relatively simple, i.e. a pure com-
binational circuit, but the extension or
otherwise into the sequential circuit field
will be indicated. The postulated faults will
be restricted to single s-a-1, s-a-0 type for
all techniques. Again, this is so as to not
obscure the conceptual detail, but bear in
mind that this is usually a natural limitation
of the technique anyway. The four tech-
niques that will be studied are : Fault matrix ;
path sensitizing; boolean difference; and
partitioning.

Of these four, the first three are primarily
used to produce a test set suitable for use in
single-flow testing procedures, whereas the
fourth is more applicable to the multi-flow
technique. ’
THE_PROBLEM THE CIRCUIT EXAMPLE

Cy G

1

Z=ab+ac+ab
= (a+b)(a+c)+ab

Fig. 4. The circuit used to illustrate the
various techniques of diagnosis.
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The problem is this: Given the circuit
shown in Fig. 4, and assigning each signal
transmission path C; - Cy as shown*,
determine a minimal or near-minimal (op-
timal) set of tests that may be applied to the
input terminals such that analysis of the
resultant output sequence will successfully

(a) detect or

(b) detect and locate the single faults of

s-a-1 or s-a-0 occurring on each connec-

tion.

The circuit itself does not contain redund-
ant elements (although this results in a race
on C4 and C,); it is not symmetrical and it
contains a variety of gate types.

1: The fault matrix

The fault matrix F relates a set of tests to
their associated faults and the entries within
F are the output values resulting from the
defined input conditions with the defined
fault. In the case of the circuit of Fig. 4, there
are three input terminals and therefore eight
different tests, termed ¢, — t,. The 16 faults
fi = fis that are postulated are s-a-0, s-a-1
faults occurring on the eight connections
C, = Cg and are referred to as C,/0, C,/1,
C,/0 etc. to denote C, s-a-0, C, s-a-1, C,
s-a-0 etc. Thus the matrix in this case is an
8-row by 16-column matrix with an extra
column (f;) to denote the output under the
no-fault condition. The entries within the
matrix can be determined either by hand
computation or more usually by means of a
computer simulation of the circuit. The F
matrix for the example circuit is shown in
Fig. 5.

We will consider initially, the problem of
fault detection. The F matrix as it stands is
difficult to manipulate and a further matrix
Gpisformed by comparing each fault mode
with the no-fault column and entering a 1 if
there is a difference between the entries on
the same row. Expressing this more form-
ally:

Forall 0€i< 7, 1<;<16 the t,f;

entry = 1,

ifand only if t,fo @ 1.f; = 1

where @ denotes the Boolean exclusive

OR operator.

The G, matrix for the example circuit is
shown in Fig. 6 and the no-fault column is
not now present.

Examining the G, matrix, we see that for
any one test, a number of faulty conditions
is usually identified. For example, if we
apply t; to the circuit and the output is in-
correct, i.e. 0, then this indicates that a
fault is present and that the fault is one of
five—C /1, C,/1, C4/1, C5/0 or Cg/0. Re-
membering that we are only interested in a
go/no go check at this stage, we wish to
select a minimal set of tests such that the
outputs will, if correct, enable us to say that
none of the faults f; — f ; are present. This
problem of minimal covering is identical
to the selection of prime inplicants in
minimization of combinational logic and
the solution to both problems is the same,

*The fact that input ‘a’ for instance really travels along
three physically separate connections does not really
matter here at all, since it would only increase the
number of assigned connections and consequently the
number of postulated faults. In real life, there would be
11 assigned connections.
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fO f\ f2 fa . f‘ f5 fB f‘l fB f9 f‘ o f‘ 1 f\ 2 f‘l 3 fl 4 f‘ 5 f‘l 6
abc  test €,/0 C,/1 C,/07C,/T C,/0 C,/1 €,J0 CJ1 C,J0 CJ1 Cg/0 C,/1 C,/0 C;/1 Cyx/0 Coll
000 1, T+ 1 0 1 1t 1 1 "1t o1 o1 .1t 1 0
001 t, + 1 0 t 0 1 1 1 0 1 1 1 1 0o 1 0 1
010 t, + 1 1 1 1 1 o 1 1 1 0 1 1 o0 1 o0 1
011 f, o o 1 1 o0 1 ©0 1 o0 1 o0 O0 1 0 1 0 1
100 f, 0o 1 o o 1 o0 o 1t o0 1 o0 0O t O 1 o0 1
101 t, o 1 0 o t o o0 t o0 1 O0 0 1 0 1 0 1
110 I 1+ 1 1 0o 1 1 1 1 1 1 1 0 1 1 1 0 1
m I 1+ 0 1 0o 1 1 1 1 1 1 1 0 1 1 1 0 1

Fig. 5. The fault matrix F for Fig. 4.
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Fig. 6. The detection matrix Gp, for Fig. 4.

1.e. the use of the Quine-McCluskey algo-
rithm.

The first requirement is to determine the
essential tests. These arise if a particular
fault is detectable only by one test and this
‘amounts to scanning Gp for single entry
columns. If we do this, we see that f5 (C3/0)
can only be tested by t,. Similarly, we
require t, for f;, t, for fg and t, for fi,. The
essential tests therefore are ¢, t, and 5 and
these will cover not only the faults already
mentioned but also most of the other faults.
In fact, f; and f;, are the only faults now
requiring cover, and the addition of ¢, to the
three essential tests will complete the cover.
One possible detection test set therefore (in
this case, the minimal) is ¢,¢,¢5 and ¢, and in
terms of the input/output values abc/z, the
test set is 001/1, 010/1, 011/0, 111/1. When
these input values are presented sequenti-
ally to the circuit, any deviation from the
defined output sequence will indicate the
existence of an error. The next step is to
locate the error down to the actual gate and
in order to determine this, a different
matrix G, is formed.

The G, matrix was based on indicating
differences only between the outputs of the
no-fault circuit and all other circuits. For
full diagnosis, we wish to be able to differ-
entiate between all the circuits and this
means that not only do we compare f, 1 € j
Z 16 with f,, but also with £, 1 € k € 16
where k # j. This will create a much larger
(column-wise) matrix, but subsequent treat-
ment is the same as for Gp. Expressed
formally ;

For all 0€i<€ 7, 0<j< 16,
€ 16,j # k, the tf, entry =1
on]yif_

0<Zk
if and

tfittp =1
The G, matrix is not shown here since it
is rather large (8 rows x 136 columns*) but
some initial degree of simplification can
be applied by noting the indistinguishable
fault sets from G Referring to Fig. 6, we see
that £, fo, f12. f14, and fi¢ are all detectable

*The number of columns for n faults is given by

n+1\ _ni4n
2 2

with the same three tests t3, t, or ts. This
means that we cannot tell which of the five
has occurred and there is no point in forming

5 N
the (;) columns that they represent. Simi-

larly with (fsfio) and usually the only
means of differentiating between indis-
tinguishable faults is by the use of extra test
points or access via terminal pins. This does
mean that allocation of test points can now
be made on a definitive basis, and not
intuitively as is sometimes the case.

The formidable size of the G, matrix
tends to severely limit its use in deriving full
locational test sets and this also applies toa
lesser extent to the G matrix. It is a useful
approach, however, and does serve to
illustrate quite clearly the concepts of
essential tests and indistinguishable faults.
The example chosen is of necessity very
simple. A more sophisticated sequential
circuit can be accommodated within the
fault matrix framework provided the entries
in F can be ascertained. This normally
requires a full computer simulation and the
entry will possibly be an output sequence
rather than a single 1 or 0. Multi-output
circuits can also be handled simply by
writing the output set in binary (or decimal
equivalent) into the F matrix and proceeding
as before. In this case, the exclusive OR
operation is applied to corresponding bits
in the output word.

2: Path sensitizing

The basic technique of path sensitization
relies on three processes:

(a) The postulation of a known fault at a
known location.

(b) The propagation of the fault from its
location to one or more of the primary out-
puts via a sensitive path, i.e. one along which
any change in the logical value of the fault
will be reflected in a corresponding change
at the primary output. This is called the
forward-trace phase. .

(c) Implicit in the forward-trace phase is the
setting up of other elemental inputs and
outputs and these can only be established
by their predecessors—in the limit this
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being the primary inputs. This process is
termed the backward-trace phase and the
final set of primary inputs constitute the
necessary test configuration for the postu-
lated fault.

In order to clarify the technique, we will
consider the fault C, s-a-1 in the example
circuit of Fig. 4.

Forward-trace phase: The first step is to
determine through which gates the fault
may be propagated and initially C,/1 can
only affect the output of G,. In order to do
so, Cs must be held at 1 such that if C, is
s-a-1, C, becomes 0. If C, should be 0 and
the fault is not apparent, then C, will be 1.
The effect of the fault has now been propa-
gated to C, and again a search is made to
determine through which gates the effect
may be further propagated. In this case Gs
is the only candidate and we note that if C,
is 0, then provided Cg is held at 0, the out-
put Cg will be 0, and will indicate the exist-
ence of the fault, since the output under the
no-fault condition will be 1. The effect of the
fault has now been driven to an observable
primary output and this completes the
forward-trace phase. Before proceeding with
the backward-trace phase, a comment about
the terminology is in order. A ‘sensitive’
input to a gate is usually termed the control
input and the other inputs that are held at
some level, the static inputs. In general, for
an n input gate, there are (n— 1) static inputs
and one control, but in some cases referred
to as reconverging fanout cases, there may
be more than one control input.

Backward-trace phase: The backward-trace
phase is essentially the establishment of the
static inputs that were determined during
the forward-trace phase and in the limit this
will involve the primary inputs. In the case
of C,s-a-1, thestaticinputs were Cs held at 1
and Cg held at 0. Also required of course is
that C, should be 0 in the correctly func-
tioning circuit. Let us now examine the
implications of these three requirements.
(1) Cs held at 1.

Logically Cs = C;+C,, therefore the

permissible alternatives are:

C,C5,C,Cy0r C,C,

(2) Cg held at 0.
Logically C¢ = C,C,, therefore the per-
missible alternatives are:

C_lc_z, CICZ or C,C_Z

(3)C4tobe 0.
Logically C, = C{+C,, and there is
only one valid alternative:

c.C,

It now remains to select a combination
that is valid for all three circumstances and
C,C,C, is the only one that satisfies this.
Consequently 001 on C,C,C,, ie. t;, is the
only test that will detect C,/1 and this can
be verified by reference back to the G,
matrix of Fig. 6 and looking at the fg
column. The sensitive path in this case is
via G,, G4, and G, with G, and G, acting as
staticizing gates as shown in Fig. 7.

Associated with this technique is an allied
process that will determine what faults a
particular test input will detect. It is not




Fig. 7. The sensitive path and fully
assigned circuit for C, s-a-1.

proposed to describe this in detail, but it
consists basically of identifying the control
and static inputs on the gates for a fully
assigned circuit, i.e. one in which the true
values of all the transmission lines under
the defined input condition is known. From
this knowledge, each line can be subjected
to certain criteria to determine whether or
not a fault will be successfully propagated
to a primary output.

Also it is more usual to integrate the
forward- and backward-trace phases such
that if inconsistencies occur, i.e. if no valid
combination can be found to suit all static
requirements, then they may be recognized
earlier, thus saving unnecessary computa-
tion.

In summary therefore, the process con-
sists of postulating a fault, determining the
necessary test input, deriving all other faults
that such a test will detect and then repeat-
ing the process for another fault not yet
covered until all faults are included. If this is
conducted on the example circuit of Fig. 4
such that the first fault postulated is f; (C,/0)
then the three tests z,, t5 or ¢, will be identi-
fied. A decision must now be made as to
which of these three to select and the only
basis for this is to compute the number of
faults each test will detect and select that
one that detects the greatest number*. In
this case ¢, and t5 both detect seven faults
whereas ¢, only detects four. If we arbitrarily
chose t,, the next fault (proceeding numeric-
ally from f; — fi) will be f,(C,/1). Again,
three tests are identified - ¢, ¢, and t; —and
of these t; would be selected. Proceeding in
this manner, the final test set would be
{ta, 13, 15, 11, 11} .

This result highlights one of the three
major disadvantages of the sensitive path
approach — namely that the essential tests
cannot be predetermined and this can lead
to a non-minimal test set. (In the case of the
example circuit, the minimal test set is given
by {t,, t3, t3, t;}). The second is that the
process is only suitable for deriving a
detection testset, rather thana fulldiagnostic
set and the third is that it is very difficult
to apply this technique to sequential circuits
since the forward- and backward-trace
phases tend to become rather complex due
to the overall feedback that occurs.

*This is really a modified form of the checkout criterion
that is used in the partitioning technique q.v.

(to be concluded next month)

60 Years Ago

July, 1911. This issue of Wireless World’s
predecessor, The Marconigraph, included
an article (originally a lecture to the
Royal Institution of Great Britain) entitled
‘The Practical Development of Radiotele-
graphy’ in which Commendatore G.
Marconi reviewed the current state of the
art and Figs 1 and 2, reproduced
photographically from the article, show a
transmitter and receiver of the time. Also
described in the article was a disc
discharger (Marconi patent 1907) which
allowed a much improved transmitter. Fig
3 shows the apparatus which was
described by Marconi as follows:

“The apparatus shown consists of a
metal disc a having copper studs firmly
fixed at regular intervals in its periphery
and placed transversely to its plane. This
disc is caused to rotate very rapidly
between two other discs b by means of a
rapidly revolving electric motor or steam
turbine. These side discs are also made to
slowly turn round in a plane at right
angles to that of the middle disc. The
connections are as illustrated in the figure.
The studs are of such length as to just
touch the side discs in passing, and
thereby bridge the gap between the latter.

“With the frequency employed at
Clifden, namely 45,000, when a potential
of 15,000 volts is used on the condenser,
the spark gap is practically closed during
the time in which one complete oscillation
only is taking place, when the peripheral
speed of the disc is about 600 feet a
second. The result is that the primary
circuit can continue oscillating without
material loss by resistance in the spark
gap. Of course the number of oscillations
which can take place is governed by the
breadth or thickness of the side discs, the
primary circuit being abruptly opened as
soon as the studs attached to the middle
disc leave the side discs.

“This sudden opening of the primary
circuit tends to immediately quench any
oscillations which may still persist in the
condenser circuit; and this fact carries
with it a further and not inconsiderable
advantage; for, if the coupling of the
condenser circuit to the aerial is of a
suitable value, the energy of the primary
will have practically all passed to the
aerial circuit during the period of time in
which the primary condenser circuit is
closed by the stud filling the gap between

Wireless World, July 1971

the side discs; but, after this, the opening
of the gap at the discs prevents the energy
returning to the condenser circuit from the
aerial as would happen were the ordinary
spark gap employed. In this manner the

~ usual reaction which would take place

between the aerial and the condenser
circuit can be obviated with the result that
with this type of discharger and with a
suitable degree of coupling the energy is
radiated from the aerial in the form of a
pure wave, the loss from the spark gap
resistance being reduced to a minimum. )

“An interesting feature of the Clifden
plant, especially from a practical and
engineering point of view, is the regular

Fig. 3.

employment of high-tension direct current
for charging the condenser. Continuous
current at a potential which is capable of
being raised to 20,000 volts is obtained by
means of special direct-current generators;
these machines ‘charge a storage battery
consisting of 6,000 cells all connected in
series, and it may be pointed out that this
battery is the largest of “its kind in
existence. The capacity of each cell is 40
ampere hours. When employing the cells
alone the working voltage is from 11,000
to 12,000 volts, and when both the
direct-current generators and the battery
are used together the potential may be
raised to 15,000 volts through utilizing the
gassing voltage of the storage cells.

“The potential to which the condenser
is charged reaches 18,000 volts when that
of the battery or generators is 12,000. This
potential is obtained in consequence of the
rise of potential at the condenser plates,
brought. about by the rush of current
through the choking or inductance coils.”

A paragraph in the editorial under the
heading ‘Man v Machine’ starts ‘The old
bugbear of the machine being too far in
advance of the man in charge of it has
been trotted out again . . . Need we say
more!
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For the maintenance of professional recording equipment.
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speech intelligibility. I_ _’

WW-—067 FOR FURTHER DETAILS




Wireless World, July 1971 . '

329

New Approach to Transistor Circuit

Analysis

by A. J. Blundell*, M.1.E.E.

Concluded from the June issue

The second and final article shows how the author’s simple “voltage-control” transistor model is
applied to the emitter-follower stage. It discusses accuracy of the model—compared to the hybrid-n
circuit—and introduces d.c. and large signal versions of the model, applicable to Darlington and
complementary pairs. It concludes by applying the model to the Lin output circuit and shows how
simple modifications improve this circuit. Part 1 introduced the model from first principles and
showed how to apply it to the common-emitter stage. The author proposed a correction term for
evaluating internal emitter resistance of transistors and showed how to optimize voltage gain.

The second most important transistor cir-
cuit is the emitter follower or common-
collector stage, Fig. 11(a). This is not as
straightforward to analyse as the common-
emitter stage because it is strongly bilateral.

This means that G, is not simply related to -

4 and equation (1) is not applicable. An
amplifier made entirely of bilateral stages is
complex with almost everythinginteracting ;
input and output impedances depending on
load and source impedances respectively.
Fortunately in transistor circuits an emitter
follower usually precedes or follows a

*Lanchester Polytechnic, Rugby

Vee

Rs

Re<S Ry

common-emitter stage which breaks the
chain because it has definite input and out-
put resistances.

Suppose R; is known; then the total
emitter resistance R,’ is the parallel com-
bination of R, and Ry, Fig. 11(b). The voltage
gain must now be called A, because the load
is included. This is just the ratio of the
potential divider consisting of r,and R, i.e.

R,/
re+ R/

v =

The input resistance is simply
r = Be(re+Re/)

(a) (b)

(d)

Te
Rs
’ Re R{
Re+Ry Re
O
()
1
<2
O
Te
gRe V2
R [
Be
O

(e)

Fig. 11. In the common-collector stage or emitter follower (a), voltage gain is not simply
related to p because the stage is strongly bilateral, i.e. input and output impedance depends on
load and source impedances respectively. Gain can be calculated knowing either R, (b) or R,
(c). To find gain knowing R, involves finding r, combining it with R, and the driven open-
circuit voltage gain. Resistance r, is found by putting V., = 0 and applying V , at the output

(d), which shows r, as the combination at (e).

so that

VvV, V,
Gy=l—l ry

—. =——— A

V.' Vi Ry+ry "

ﬂe(rE+RE/) RE/

R,+B.r.+R.)) T+ R,
R,/

R,

_+re+Re/

If on the other hand R, is the quantity
known, we can work the other way. Let B,
be the driven open-circuit voltage gain
analogous to A, but with R, included
instead of R;. From Fig. 11(c)

R/(r.+R.), 1y = Blr.+R,)
Vi Vs Ty
T/;Vl N Ri+r, H
B.(r.+R,) R,
R+ B(re+R,) r.+R,
R

u

and B,

e

R,
ﬁ_ +r.+R,
Obviously if R, is substituted for R, the
result will be G, as above and this would be
the usual procedure, but to do the thing
properly we will find r, and combine it with
R, and By in a formal way. The output
resistance is usually the trickiest of the basic
calculations. First make V; = 0 because its
value does not affect r,, then apply V, at the
output — Fig. 11(d). If I, can be calculated r,
can be found. One current component is
that flowing down R,, the other flows up r,
as I,, and down R, as I,. Thus the total
voltage drop is I.r,+I,R, = Ir.+I.R/B,
= I,(r.,+ R/p.), a vesult which implies that
this part of the circuit acts as a resistance
(r.+RJ/B.) so that the total resistance is
simply the parallel combination of the two
paths as shown in Fig. 11(e). Then
. _ R +RJB)
*Rtr+RJB,
so that for any R,
v, V. R,
Gv V,'V, By'r2+R,

Re Rl

T (R, NTRA+RIBY) |
(\E+re+Re> |:(R,-'{'—re+RJﬁ3+R']
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R.R,
Ru(re+RyB.)+R(r.+Ry/B.)+R.R
R.R,
(R, +R)(r.+RJ/B.+R.R/(R,+R))
R,
- R/B,+r.,+R.

Those who have read C. H. Banthorpe’s
article (W.W. August 1966) may have seen
the one by G. Garside,? which was something
of a sequel. Let us take the ring-of-three
amplifier that he discussed as an example of
the emitter follower analysis ; we will assume
that no feedback is used. Fig. 12 shows the
circuit. There are two common-emitter
stages separated by an emitter follower.

It is usually easier to marry the emitter
follower to the following stage. Taking
B. = 60 for all the transistors the calcula-
tion proceeds as follows.

Fee = 26/2+3/\/2 = 15Q,u, = —1100/15

= —735 and r,, = 60 x 15 = 900€% r,,

acts as load for Tr, so R, = 900x

22,000/22,900 = 864Q. r,, at 0-09mA is
299Q so that Ay, = 864/(299+864) =

0-742. ry, = 60(299 +864) = 69,800Q.
Thus Tr, and Tr, act as a single transistor
with g, = Ayt = 0742%x73:5 = - 545
and r,,. = 69,800Q.

It is now easy to combine this equivalent
transistor with Tr, for r,, at 0-5SmA is 56Q
and there is an emitter resistor of 1,000 so
that  p, = —7,000/(56+1,000) = —6:62
and ry, = 60(56+1,000) = 63,360.

Now we cannot work out the overall gain
Gybecause the source and load resistance
for the complete amplifier are not known,
so the overall gain we calculate is the open-
circuit voltage gain of the amplifier

as before.

T1be
(r2n+r1bc)

_ 6:62x 69,800 x 545
7,000+ 69,800

Finally r,. = 1,100Q so that the circuit is
completely represented by

Fip = 63360Q, ty = 328, ryr = 1,100Q.

Now a source and load may be connected
and off we go again!

Hr = Ug- - Mbe

= 328.

Referred resistances

Looking back at the work on the emitter fol-
lower there is no denying that the algebraic
expressions are not so simple as those of the
common-emitter circuit. It would be useful
if some graphic aid could be developed, so
that part of the manipulation could be dis-
played on a circuit diagram. In equation
(11) it was found that the source resistance
could be treated as being in series with r, if
it were first divided by f,. On the other hand
the resistances in the emitter appear in the
base circuit as the input resistance if they
are multiplied by §,.

These are examples of a general rule
which allows the effects of resistances to be
transferred through the beta barrier. The
rule leads to a more sophisticated technique
for analysing transistor circuits which has,
alas, its dangers and disadvantages. The
danger is partly because the logic is more
complicated and partly because the indi-

Fig. 12. Derivation of open-circuit voltage
gain of ring-of-three amplifier used to
illustrate emitter follower analysis. With no
feedback and source and load unconnected
gain is 328.

vidual “internal” voltage drops may not
correspond to the actual ones; this will not
matter if “external’’ properties are all that
are required. The disadvantage is that the
coupling gains are not brought out specific-
ally so negating one of the main points of
the previous work.

To illustrate the technique let us calculate
the overall gain of the common-emitter
circuit in Fig. 13(a).

Figs 13(b) and (c) show the two possibili-
ties for transferring the effects of the resis-
tances. In (b) the two resistances in the base
circuit are divided by 8, and added to the
emitter circuit, while in (c) the resistances
in the emitter circuit are multiplied by £, and
added in parallel with the base circuit.
Although the effects are transferred, the
resistances must still appear in their original
positions and exert their usual influence in
that part of the circuit. The effect of 8, has
now been taken care of so its value can be
set equal to infinity in the new circuit
diagrams.

From Fig. 13(b) we see that the base
voltage is equal to V, because f, = «©
implies zero base current and therefore no
voltage drop across R, and R,. The voltage
gain between base and collector is the usual
ratio of total collector resistance to total
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emitter resistance so that

= Rc/

<r B R R )

B B T

With this method the overall gain is found
in one go straight from the modified circuit
diagram.

Alternatively, transferring to the base
circuit as in Fig. 13(c), the base current is
again zero so that the base voltage is the
output of the potential divider consisting of
R,, R,, B.r. and B.R,. The overall gain is
then the gain of the divider multiplied by the
gain of the transistor

(ﬁere +ﬂeRe) ( - Rc,)

(Rs+Rb+Bere+ﬂeRe).(re+Re)

R bef

Rs+Rb+r e , as before.

B. B ° °

Thus there are two ways of transferring
the resistances depending on the require-
ments of the problem. The reader can check
that the use of equations (4), (5), (6) and (1)
will give the same results.

As an example the circuit of Fig. 12 will
be recalculated. Fig. 14 shows the circuit in
its referred form. As R, is not known the
total emitter resistance of Tr, has been
transferred to its base where it forms the
input resistance of the amplifier, while the
Tr, and Tr. base resistances have been
transferred to their emitters. Notice that the
collector resistor of Tr,, which represents
its output resistance, has been transferred
first to the emitter of Tr, by dividing by
B., and then, together with the resistance
already in the emitter of Tr,, to the emitter
of Tr, by dividing by B, ie. R, =
{(7,000/60 + 299)||22,000)/60 = 6-8Q2. Note
that when f, is put to infinity the resistance
between the top end of r, and ground is
zero!

The coupling between each of the three
stages is now unity and so

(—7,000) 22,000 (—1,100)

- , , =328
Hr="T056 22416 218

and r; = 63,360Q, r, = 1,100Q as before.

Gy =

v

(a)

(b) (c)

Fig. 13. In calculating the overall gain of the common-emitter circuit (a), resistances in the
base circuit can be referred to the emitter circuit by dividing by B, (d), or resistances in the
emitter circuit can be referred to the base by multiplying by B,(c).
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Fig. 14. Open-circuit gain of Fig. 12 circuit
can be calculated more quickly using
referred resistance technique of Fig. 13.
Emitter resistance of Tr, is transferred to
base; Tr, and Tr, base resistances are
transferred to their emitters; collector
resistance of Tr, is transferred first to Tr,
emitter by dividing by B, and then—with
emitter resistance of Tr,—to Tr, emitter by
dividing by B,..

Cp
1l
1t
b ™~ b u=Bctm/Pre c
O—AAA ' )
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m Pc mé Ce mV hre
e

Fig 15. To find how the beta-barrier model
compares to this hybrid-z circuit it is
transformed to the circuit of Fig. 16.
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Fig. 16. Equivalent of hybrid-r circuit of
Fig. 15 where r,' is r, plus a measurable
correction term.

The calculation time is much lower with
this method and once the principles of
transferring the resistors has been under-
stood the analysis is much easier.

Relation of beta-barrier model to the
hybrid-»

The beta-barrier model is acknowledged
to beanapproximate one and it is interesting
to examine the nature of the approximation.
This can be done by comparison with the
more exact models in use at present and it

has already been done in the case of h para-
meters. Of the others only the hybrid-n
circuit is worth considering because it allows
fairly accurate representation of the tran-
sistor self-capacitances and so enables fre-
quency response calculations to be made.*
The beta-barrier model has been designed
to be a simplified form of the hybrid-n
circuit, into which it can easily be expanded.

Fig. 15 shows a standard form of the
hybrid-r circuit* 3 where

rm = rjo, and r, = kT/qig.
An assumption in the values given is
hiehoe = 2hrehfe'

which 1s true for step junctions and appears
to be quite good for others.

The Tcircuit consisting of r,., 7, and r, can
be changed to a = circuit by the T to n
transformation. However, this is not quite
good enough because the node b’, which
disappears, controls the current generator so
that other current generators appear con-
trolled by nodes b and c. Avoiding details,
the circuit transforms exactly to Fig. 16,
where

re = a,(rm+r.(1+h,)8.)
~r,+r/B, as h,,<1

kT/qlE + rx/ﬁe

We immediately recognise r, as r, with a
correction of r./f,, i.e. the ohmic base
circuit resistance referred to the emitter
circuit.

Measurements indicate that this correc-
tion is not constant and it seems reasonable
to suppose that it is made up of at least two
terms: r./B, plus a current-dependant term
possibly due to Shockley’s equation be-
coming invalid at high injected densities.
In fact capacitance and frequency response
measurements indicate that r. is also un-
likely to remain constant over the whole
range of useful i;. However the important
thing is the practical correction factor and
this can be measured.

Going back to Fig. 16 and selecting only
ry. and the current generator, we can show
that with r,’ replaced by r, these are
equivalent to the beta barrier model as they
both have the same input resistance, deliver
the same current for the same base-emitter
voltage and have infinite output resis-
tances-—Fig. 17(a).

Thus an accurate low-frequency model is

I

I

[« b
b ke
O——r
Te CXOV be
Be = Bele Te
e e

(a)

il ewesem 1] =1
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given by adding the feedback and output
resistances of Fig. 16 to the beta-barrier
model as in Fig. 17(b). This is now as
accurate as the hybrid-m circuit for low-
frequency work.

Of course it is possible to push Fig. 17(b)
to the limit by adding an r, in series with the
base and replacing r, by a value closer to r,,
allowing capacitances to be added to give
the complete hybrid-n equivalent, but the
problem is to decide how much of the
correction factor really is r./B,!

One can carry things too far. For those
brought up with a standard set of compo-
nents it is usually best to stick to them when
the going gets tough. This implies returning
to the conventional hybrid-n circuit when
feedback and output resistance and capacit-
ances become important. The value of the
circuit in Fig. 17(b) lies in its suitability for
assessing how important these secondary
effects are. Since r, and r, usually make only
a small difference to the results, the best
practical procedure is to use the simple beta-
barrier theory to calculate all circuit voltages
and currents, and then use these to find the
currents that would flow in the extra com-
ponents. It is then possible to estimate how
much difference the secondary components
make without doing an exact calculation ; in
many cases a simple first-order correction is
all that is required to give a working accu-
racy.

Sometimes the correction turns out to be
important and makes a large difference in
the overall results. It is then necessary to
make a a more exact calculation as in the
case of the transistor pairs discussed in the
next section.

Examples of circuit analysis
The final thing to do is to analyse a few
circuits to demonstrate points of technique.
The super-alpha pairs frequently used are
interesting. In the Darlington pair of Fig.
18(a) R, includes any load on the output
terminals, for this is a bilateral circuit.
Transferring the coupling between Tr,
and Tr, to theemitter of Tr, and transferring
all the resistances to the base of Tr,, en-
ables both current gains to be put to
infinity-Fig. 18(b). Then
R,
Ay =
Ter

+R,/
BEZ

r22+

Bere

hre

(b)

Fig. 17. Circuit of Fig. 16 is equivalent to the beta-barrier model by using only r,, and the
current generator of Fig. 16 and replacing r,' by r, (a). A beta-barrier model (b) as accurate
as the hybrid-m circuits for low frequencies is thus derived by adding feedback and output

resistances of Fig. 16 to (a).
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and

r = ﬂel (rel +ﬂe2(r22+Rzl))

Now r,, and r,, are not independent for the
direct emitter currents are related because
Igy = Igy,sothat g, = Ig,/Bg,. The value
of the beta-barrier model is again evident
because d.c. and a.c. quantities can easily be
mixed in the same equation if the correction
for r, can be ignored. (This is fair for r,,
because I ¢; will usually be very low, but not
so good for r,,.) Then

re1 = 0026/Ig, = 0:026/(I5,/Bk2)

= Pear., and _
A RBI Re’
v = =
r 2r,,+R,
r22+ zZﬂE2+R2, e2 e
ﬂeZ

if Bga = B,
r1 = Ber(Beater+Beavea+Be2R,)
= ﬂzlﬂ22(2r22+Rz,)‘

But these results are equivalent to those for
a single transistor which has a current gain
equal to the product of the individual gains
and twice the usual emitter resistance — Fig.
18(c).

As a further exercise the effect of the
correction terms can be included. The term
for the single equivalent transistor is just
that for Tr,.

Another interesting case is the compli-
mentary pair of Fig. 19. The referred resist-
ance method is inappropriate here because
it is the collector of Tr, which feeds Tr,,
and Tr, (as a circuit) has infinite output
resistance. This is a case where the current
gain method is better because I, = f.,1,,
= ao‘l ﬂcz I, Then

Vin = Izlrzl +(121 +aolﬂ02121)Re,
= Iel(rzl +(1 +a01B02)ReI)‘
NOW(I +aalﬂ02) = aal(l +ﬂ02) = aalﬂez’ SO

(a)

()

Vl'n = Izl(rel +_aolﬁe2Rzl)

Also Ip, = Ipyfap,Bes
so thatr,, = ag,Bg,re.
If Be; & B.; and ap, = a,, then

Vl' = 121(a01ﬂ22r22+a01ﬂ22Re,)
= IelaolﬂEZ(r22+Rel)
V:ml = (121+a01B02121)Rel = aalﬂzZRleel

and A, = Vou = R
Vin r22+Re,
in Vl
ry=-—=
Ibl Iel/ﬂzl
= aolﬂzlﬂeZ(”eZ"‘Rz,)

This is equivalent to a single transistor of
current gain a,,f,,f,., and emitter resist-
ance r,,. This emitter resistance, which
comes entirely from r,,, will only need the
r., correction factor which is negligible.

Comparison with more exact model

So much for the simple model; how does it
compare with the more exact one? We
redraw the Darlington circuit using the
extended beta-barrier model of Fig. 17(b) as
in Fig. 20(a). Because the positive d.c. sup-
ply rail is effectively at earth potential with
respect to a.c., the top ends of all the new
resistors are at earth potential and the dia-
gram can be redrawn as in Fig. 20(b). In
addition the emitter resistances of each
stage have been transferred to the base
circuits as ry; and r,, and the betas put to
infinity.

First we find A,. Suppose that Tr, works
at 2mA, thenr,, = 15Qand, from the data
for the BC108, h,, = 1/5000. If B, is 125,
Ig, will be 16pA and h,., is then about 1/100
and r,; will be 1649Q.

For a 10-V supply R,’ cannot be much
more than 2500Q. The collector-emitter
resistor of Tr, is r,/h,,, = 15x 5000 =

(b)

Fig. 18. Because both a.c. and d.c. quantities can be mixed in the same equation with the beiu-
barrier model it is easy to show that the Darlington pair (a) has a current gain equal to the
product of individual gains and an emitter resistance of twice the usual value (c). Voltage gain
is calculated by first transferring r,, to Tr, emitter and then transferring all resistances to the
base of Tr, (b) and using the relation Iz, = Ig,/Bg,-
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Fig. 19. Analysis of the complementary
pair shows equivalence to a single
transistor of current gain a,, B, B., with
emitter resistance r,,.

75,000Q which, appearing in parallel with
R, gives a total external emitter resistance
of R, = 2420Q. Then the input resist-
ance of Tr, is ry, = B,2(r.,+R,”) = 126
(15x2420) = 304,000Q. In parallel with
ry are two resistors: f,,7.2/h,., = 126 x 15
x 5000 = 9.37MQ, and r,,/h,,; = 1649 x
100 = 164,000 Q. The Tr, output resistance
r.1/h,.; is the most important, being about
half r,,.

The total effective external emitter resist-
ance for Tr, is then obtained by putting all
the resistances in parallel giving a value of
106,000Q so that 4, = 106,000/107,649 x
2420/2435 = 0979. The value given by the
simple analysis, allowing for the correction
factor inr,,is 2500/(13 + 15+ 2500) = 0-989.
Of course the difference will not often be
important.

The input resistance is much more inter-
esting. The external emitter resistance of
Tr, is 106000Q so r;, = B,,(1649+
106,000). From the data f,, is about 50 so
ry = 534MQ. B,ir./h.. = 50x 1649 x
100 = 824 MQ, which in parallel with r,
gives an overall input resistance of 3-24 MQ.
The simple analysis gives B,;B..(2r.,+R.)
= 50x 126(28+2500) = 158 MQ, so the
correct value is only a fifth of that given by
the simple model. Most of the difference is
accounted for by the output resistance of
Tr, which is a function of h,,, and r,,.

An improvement can be made by boot-
strapping the collector of Tr, to the emitter
of Tr,. This can be done by connecting a
capacitor between the two points and adding
a feed resistor to the Tr; collector. The
alternating voltage on the collector is then
0979 times the base voltage and the voltage
across the extra resistances of Tr, is only
1-0979 = 0021 times its previous value,
so that the currents are 50 times smaller.

A better solution is to choose for Tr; a
transistor whose f and h,, values are good
at the working current. The overall per-
formance will then be closely predicted by
the simple model.

Large signal and d.c. analysis

The model is adapted for large signal analy-
sis by replacing the resistor r, by a diode and
using the v,,—ig characteristic. Analysis is
now more difficult but it can be helped by
making the hybrid-n approximation that
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Fig. 20. To compare simple and more exact beta-barrier models for the Darlington pair,
circuit is redrawn (a) using model of Fig. 17(b). Circuit (b) is equivalent to (a) with emitter
resistances of each stage transferred to the base circuits as vy, and r,. Two models give input
resistances differing by a factor of five, but simple model gives more accurate result when Tr,

collector and Tr, emitter are bootstrapped.

Vs
Re
15
>
vy
100
G
(a)
/
Vee =&
vy 2

(b)

Fig. 21. For d.c. and large-signal analysis
emitter resistors must be replaced by diodes.
This Lin circuit (a) consisting of a
Darlingtom pair and a complementary pair
is equivalent to circuit (b) and is separated
Jor analysis into Figs 22 and 23.

the correction factor is constant, i.e. that the
deviation from the theoretical logarithmic-
shaped diode curve is due to pure resistance
of value r. Then
k—T In l—E+ igr

Ig

Vg =

As an example we will treat the Lin output
stages that have received a lot of attention
recently — Fig. 21(a). For simplicity the
100-Q resistors, which modify the base-
emitter characteristics at low currents, are
ignored, the circuit then essentially consist-
ing of a Darlington pair and a complemen-
tary pair operating independently but with
a common ground rail. The common
ground rail current serves as the output
current of the stage and flows via an isolat-
ing capacitor to the load resistance. The
position of the capacitor and the load can
be interchanged without affecting the a.c.
quantities so that if the ground rail is
initially set to Vp¢/2 then the capacitor will
be charged to this value and it will be seen
that the load is, in effect, tapped half way
down the supply. In the final arrangement —
Fig. 21(b}) - the current out of each pair can
be calculated separately.

The Darlington pair is shown in Fig. 22
with all the quantities indicated and where
Upy = ——lan—1+zElr1
q I

kT g,
— In—+ig,r,.
ISZ

Then v, = vy +vp,+i,R,;
kT i kT
=—In ﬂ+151r1+—1n——
q Is q s
+igra+ip Ry
Now ig, = ig, B, so

kT . i, 2B i
E1l E2 E2
= N ———+——r+ig,r,+ig, R,

Ura2 =

q IsiIsy  Bra
and as ip = ig,
v kT ig?
.—1 = — In El—ﬁm+—~+r2+R1
lo 4lg2 IsiIs;  Bp2
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This is the relation between the drive volt-
age v, and the output current i, For the
complementary pair the circuit is as in Fig,
23 and

vy = vpy +ig +ic2) R,
NoW ic; = Beaici = %o1Bcaie
Then
v, = EI InZ i
q . Ig
but (1+ag Be2) = 911+ Bca) = 001 Pp2
so that

+’£1’1+l£1(1+f101ﬁc2

kT . ig

vy = —In— +151r1+lm%1ﬁ£2R1
q Ig

Next i, = ig;+ic, = igi(1+ag;Bca)
= ig10, 1 Bgy = igy

Finally
v kT i
fl.——,—l B, +R, (13)
i, qig;  Ig “o1ﬁ£z

Thereason for the unbalanceis now obvious.
Taking equations (12) and (13) term by
term we see that r, is missing in (13); that
as a,, & 1 the terms in r; will be matched
but the logarithmic terms are unbalanced,
there being a term (kT/q) In (ig, BE,/is; ) too
much in equation (12).

There have been two recent proposals to
improve the balance. The first was put
forward by I. M. Shaw,® and the second by
P. J. Baxandall (W.W. Sept. 1969). In both
cases a diode is added to the complementary
pair. Figs 24(a) and (b) show the two circuits
and the analysis is as follows.

In Shaw’s circuit the diode characteristic
is

kT i,
vp = —1In—"+ipr,
q SD

Fig. 22. Large-signal model of Darlington
pair used to calculate expression for v, /i,
Comparing with expression for the
complementary pair — derived from Fig. 23 —
shows the two circuits are unbalanced.

Fig. 23. Large-signal model of
complementary pair.

100 = S
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Then
v, = vy +0p+(ig +ic2)R,
kT i kT g +i
=—In24igr+—n B2y
q Is, q Isp
(g1 +ica)ry +(igy +ic2)Ry
kT ig,(1+«
LTI iga( OI'BC2)+i51r1+
q Is\Isp
iE1_(1+°‘o1ﬂc2)rD+iE1(1+ao1ﬂc2)R
kT . igla
=g e 01ﬂ£2+i51r1+
Is Isp
ig1%01 B2’ p+ ip1%o1 B2 Ry
as i, = ig,
v kT | ip 2« r
LI El o1ﬁ£2+ Ly +R,
lo Gigz Isi Isp o1 BEa

This is similar to the Darlington pair if
o1 = 1 and if

kT
rpo———Inlsp =r,——1Inlg,
qlg; qig2
kT I
so thatrp, = r,+——1In =
qigy Isa

Becauserpand r, areindependent of i, then
Isp must equal I, and r;, must equal r,.

P. J. Baxandall puts the diode in the
emitter of Tr, in parallel with a 100-Q
resistor which we will ignore in this sim-
plified analysis. Using the same expression
as before for the diode

v, = vy +up+igR,

kT ig kT i
=" InZEtirn+—nh=2
q I, q Isp
igirp+{ig1+ic2)Ry
butic; = Beaict = %o1Bc2ie
L2
sov, = —In L1 +igri+igirpt
1 = 1+1ed"p
q IsiIsp £t
ig1901 P2 Ry
also ip = ig %o  Pr2 = k2
so that
kT Qg2 r r
v, =—1In L : P _4+R,

+
qies  Isilsp %01Be2 %o1Be2

This is similar to the Darlington pair if
o1 = 1 and if

> —kT kT | s
= ln ISD =r;— ln__
ﬂE2 qlgz qlE2 ﬂE2
kT I

so that rp = fgar,+ Pez m‘
qik; Is,

Again rpand r, are independent of iz, so for
equality of characteristic

Isp = Isa/Beaand rp = Bpary

It is not difficult to work out the input
impedances for these circuits when it will
be found that the same conditions apply.

The next step in the analysis would be to
introduce the output and feedback resistors
and the 100-Q resistors normally inserted in
the Tr, emitters.

In conclusion it should be emphasized
that the main purpose of the beta-barrier
model is to provide a quick method of
making a reasonably accurate analysis of

(a)

1'olr Ry

O (b)

BAXANDALL

Fig. 24. Modification of complementary
pair due to I. M. Shaw (a) and to P. J.
Baxandall (b). Text shows how balance is
improved.

transistors amplifiers by allowing the circuit
diagram to be used as the equivalent
circuit diagram. The load on the memory is
not heavy; the most important things to
recall are ideas rather than formulae. Many
designs need only a minimum value for A,
and ' this can always -be obtained from
manufacturers’ short summary booklets or
similar publications. Finally when trouble
comes the simple model can be extended by
stages to the hybrid-n circuit and a better
analysis made.
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H.F. Predictions
—July

The charts are based on an ionospheric
index of 77. This is midway between maxi-
mum and minimum conditions giving
LUF’s close to MUF’s for long periods,
conditions similar to those of 1966/67.
Over the next few months UK. daytime
working will improve but during the
hours before dawn conditions will become

wOorse.
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Audio Sweep Generator

Using f.e.ts in a Wien bridge circuit

by F. H. Trist, B.Sc.

This circuit uses f.e.ts as voltage-dependent resistances ina Wienbridge oscillator. Frequency
sweep ‘is achieved by applying a rafp voltage to the f.e.ts from an op-amp Miller integrator,
switched at a pre-determined rate by a comparator in a feedback loop, giving a 10:1 change.
An improved design — not tested — using operational amplifiers throughout provides better
sweep linearity, adjustable output level and simplified calibration.

In this oscillator design a ramp generator
feeds a voltage to the gates of two f.e.ts
used as voltage-dependent resistances in
a Wien bridge circuit, thus effecting a
frequency sweep.

Automatic gain. control of the Wien
bridge type of oscillator is critical and must
maintain a loop gain of exactly unity for
stable and undistorted oscillation. This
does not imply that the signal produced will
be constant in amplitude, as some variation
is essential to compensate for changes in
circuit characteristics, in particular thermal
effects and tuning network attenuation.
This last is most critical, as these changes
occur during évery sweep due to what I
call ‘dynamic mismatch’ between the two
f.e.ts. The large-signal resistance charac-
teristic of two typical p-channel devices—

A
/
/
o]
% R o /
g DSa Ve
¢R
g DSb
5 Roso
? R
< Roz DSa
(] .
5 RO1 < — Pinch oft

(] Gate-source voltage (V)

Fig. 1. Automatic gain control offsets
‘dynamic mismatch’ which occurs when
fets are used in a Wien network. This
‘mismatch’ is caused by the ratio of the
drain-source resistances varying with
gate-source voltage as shown.

Fig. 1—shows the ratio of their resistance
changes with gate-to-source potential and
so the attenuation through an RC network
also changes with frequency. These changes
must be offset by a.g.c. and the greater the
degree of dynamic mismatch, the greater
will be the variation in the signal level over
each sweep. It is important therefore to
match these devices as closely as possible—
to 5% for a constant level within 1dB.
Devices of equal drain-to-source resistance
at zero bias invariably possess this degree
of dynamic match over their useful
range.

The higher the value of this resistance,
R,, the greater the frequency range
obtainable with any pair of tuning capa-
citors. A ratio of 10:1 was chosen and about
half of alarge batch of f.e.ts had resistances
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Specification of prototype

Sweep linearity: better than 15% on all
ranges.. (A marker generator could be used
to pin-point frequencies required to greater
accuracy.)

Frequency ranges: 10-100Hz, 100Hz-
1kHz, 1-10kHz, 10-100kHz. (Can be set
to within 3% using a digital frequency
meter, or more accurately using 25-turn
potentiometers.)

Sweep times: 40s for greatest accuracy; 4s
for faster sweeps using long-persistence
cr.ts; 0.1s on upper three ranges only.

Amplitude: fixed at 155mV (within +0.5dB
on lowest range, +0.2dB on next, and
+0.1dB on higher ranges). Variable output
can be provided by a 10k potentiometer
and emitter follower between Tr, emitter
and output socket.

Harmonic distortion: less than 1%.

Power supply: +15V and —15V +5%
needed, regulated to 0.5% from 20 to
80mA.

+15¥

To
limiter
5k
ngLTD + il "+ -
100p 100

i0‘04u

— HA709
39k
+ 1k
Va
Holdo
3,225( 43K 12V
40sec 250
mwW
12M
004
[ 3L
-15V
SWEEP SPEED INTEGRATOR COMPARATOR

Fig. 2. Ramp generator uses Miller integrator switched at selected rates by a comparator
in the feedback loop. (Resistors in all circuits should be L-watt, + 5% tolerance unless
shown otherwise. Compensation capacitors should be polystyrene dielectric.)
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high enough to provide this ratio. The
devices used are type 2N3820, though the
n-channel equivalent is cheaper and can
be used by modifying the circuit so that
the gates have a negative control voltage.
The minimum value of R;—as measured on
the ‘ohms’ range of an Avo multimeter — is

32012, though this is not essential for the
a.g.c. device. Devices with R, below this
figure may not be suitable for tuning.

The ramp generator consists of a Miller

integrator, switched at a selected rate by a
comparator in a feedback loop'—Fig. 2.

o +15V

Output to
X -channel ©

. From
integrator

-15V0O

LIMITER

100
100
100
SET ’
=
max.
max. NULL

CALIBRATOR

Fig. 3. Limiter and range calibrator includes three pre-set potentiometers for each range
to set maximum and minimum frequencies. Null potentiometers allow minimum
frequencies to be adjusted without affecting maximum frequency. (Potentiometers can

be skeleton pre-set or, for greater precision, multi-turn pre-set types.)

From
calibrator

(S1q)

Y

Y Output
~~
(BNC.SOO)(}

r

![ ) +15V
4 O

2.0k S 220
£ 68k 250pu)+
100k 1% 15V g

1%

Tl‘11 P——

Teyp

4-7k§

1K %151(
i8K > 1o

oV

1,000y 10V
. B

01"32%_
0_"...”'_4

Fig.- 4. Voltage-controlled oscillator with fe.ts as resistors in Wien network uses another
fet for a.g.c. Allow circuit to settle for one minute before starting sweep. (Non-polarized
capacitors in the range switching should have polyester or polystyrene dielectrics.)
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Amplitude is defined by the zener diode,
providing a threshold reference level to the
comparator. The comparator output
switches the diode bridge, giving a step
input of + 15 V to the integrator. In the
‘hold’ position the pre-set potentiometer
can be set to offset any drift in the inte-
grator, thus presenting a constant ampli-
tude to the oscillator.

The generator incorporates a limiter
which provides a pause between each
sweep. This is particularly useful when
using the slowest sweep speed as adjust-
ments can be made to the network under
test during this time without stopping the
generator or spoiling a photographic
record. The slowest speed is primarily
intended to enable useful photographs to be
taken on time-exposure. By providing a
‘rest’ between sweeps, the demands made
on a.g.c. response time are eased.

Because the long sweep times are not
available on oscilloscopes, a voltage sweep
output is provided after the limiter (Fig. 3)

for direct coupling to the x-channel of the

oscilloscope.

A range calibrator—Fig. 3—is included to
provide adjustment for tolerance spreads
in the fe.ts and capacitors used in the
tuning bridge. There are three potentio-
meters for each range. Adjust the maximum
frequency for each range on the fi,,
potentiometers with the fp,;, pots at
maximum amplitude. When these four have
been set, adjust the 5-k () variable resistor
in the null potential divider to give the same
potential at point B as at A when the ramp
generator is at its mimimum-amplitude
pause. (Use the slowest sweep or the ‘hold’
setting.) The null potentiometers are then
adjusted to give equal slider potentials to
those on the corresponding maximum
frequency potentiometers. This procedure
gives a null balance so that the f},;,
potentiometer can be adjusted during the
maximum ramp pause without affecting the
maximum frequency settings. These last
set the minimum frequency for each range.

The potentiometer in the emitter of
Tr, adjusts the overall sweep amplitude on
all ranges and the resistor in the collector
of Tr, allows maximum frequency shifts
on all ranges. Used together, they allow
compensation of temperature effects on
the fle.ts.

Before attempting to set up the cali-
brator, make sure each range is allocated
the correct calibrator output. To ensure
this, measure the d.c. level required to give
maximum frequency on each range.
Allocate the range with the highest level
to calibrator output @ and so on. On
initially setting up, use the temperature
compensation pots to ensure that output
d never goes negative at any point in the
cycle and that output @ minimum frequency
can be obtained with the bottom fi,,
potentiometer at maximum output setting.

In the voltage-tuned oscillator — Fig. 4 —
the switch selects the range calibrator
output (S1, not shown) as well as the
tuning and a.g.c. smoothing capacitors for
each range. Using the same capacitor
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Suggested Improved Version.
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Although the unit described has proved
very useful, its performance” can be
improved to allow accurate measurement
of network response. Disadvantages are
the calibration procedure (to compensate
for fiet. spreads), the display sweep
generator is not very linear with frequency,
and the output level is not fully adjustable.

12

+15V

Much setting-up procedure and non-
linearity of the first design is eliminated in
this proposal (see block diagram). In
addition, manual frequency and amplitude
control is incorporated.: Operational
amplifiers have been used throughout to
simplify design.

In this suggested improved version a ramp generator (above) feeds a
two-stage v.c.o. (top left) giving better sweep linearity. An integrating
JSrequency-to-voltage converter (bottom left) provides ithe display
time-base—also having better linearity. The comparator detects the
sweep range limit and reverses the direction of frequency sweep via the
_reset connection to the v.c.o. Close tolerance components in the
integrator allow all four ranges to be set to within +2% with one
setting. Set the calibrated output level amplifier (top right) to give say
S5V r.m.s. output on the lowest switch position. The three upper
positions will then be accurate to + 1%. Op-amp supply lines (+ 15V
and — 15V) should be decoupled with 0.04-u F capacitors.

Sweep width L Display sweep ‘

control il generator o X

v Reset 4

Ramp -
generator > V.C.0. & a.g.c.
A
Level .

cafibrator Y

for a.g.c. smoothing on all ranges presents
the possibility of squegging should there
be the smallest trace of mains pickup in
the circuit. The values selected prevent this.

Transistors 7r, and Tr; provide a non-
inverting amplifier, the stage gain of Tr,
being controlled by the resistance across .

the drain-source of Tr, and hence by the
gate-source voltage. Signal input to the
tuning network is too small to cause serious
frequency modulation at signal frequencies
because of the potential divider in T¥r,
emitter. At the same time it gives useful
output amplitude (155mV r.m.s. on the

prototype) and an adequate signal-to-
noise ratio.

Further amplification — about 50 times
— and half-wave rectification of the
oscillator signal is provided by 7r,, and
Tr,,. The d.c. level at the collector of Tr,,
is fed back to the Tr, gate providing gain

A709 Connections

14-pin dual in line pack

+ 15y

Transistors

Bipolar types should have k;, >100 at 1mA.

Low-noise transistors are preferred for the

oscillator section.

Tr,, Tr,, Try & Tr,, ME4103, BC107,
BC109, BC167, BC169,
BC184L or 2N3707
2N3820—see text

Tr,, ME0413, 2N4058,
2N4062, 2N4126 or
2N4289

Ir,
Ir

2

Tr, & Tr,
Tr,, Tr, &
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[}
1kHz 10kHz  10kHz

:I100mV

100kHz

Application of sweep generator. Lower traces show envelope response of 2nd-order
low-pass filter with 10kHz ‘break’ frequency Generator set to 4s sweep time. Upper
traces show envelope response of 2nd-order high-pass filter with 100Hz ‘break’ frequency.
Generator is uncalibrated and set to 40 sweep time. Spikes at 50Hz are due to hum on

the signal.

control for the oscillator. The time-constant
formed by the collector load on Tr,, is
large enough to remove virtually all signal
frequencies from the d.c. level.

The f.e.t. is biased very near to pinch-off
— the most dynamic region (Fig. 1). The
high loop gain around this fe.t. ensures
this condition is maintained without
pinching off. The loop gain necessary to
obtain these conditions was calculated from
an expression derived by Middlebrook?
which relates the resistance function of the
junction fee.t. to Vgo Vasand V,

Rgs=Ry/(1— VgJVp— Va’JVp)

The ratio VgV, is 0.98 nominally with
V4 assumed zero. Simple circuit analysis
dictated a nominal stable loop gain for the
oscillator amplifier of 33. This demands
R, to be nominally 20k€2. By substituting
extreme values of R, for Tr, (200 and
400€2), the above ratio was obtained to
+0.01, with a loop gain between oscillator
output and f.e.t. gate of 50. The oscillator
signal level variation was also calculated
for a 3% mismatch between Tr, and Trs,
and found to be very small. In practice,
this degree of control is not obtainable due
to errors in the a.g.c. voltage produced by
the time-lag in the smoething network.
Superior performance could be obtained
if the smoothing network is replaced by a
linear sample-and-hold circuit of wide
range. Such circuits are elaborate and not
justified in this low-cost system.

The variable resistor at Tr, emitter sets
d.c. level in the oscillator and minimizes
signal level fluctuations during sweep. It
should be set before the range calibrator,
because it affects input impedance of Tr,
which is across Tr, and thus marginally
varies frequency.

Construction

The prototype was built on three 0.15-in
matrix Lektrokit pin boards mounted in a
Lektrokit case. If tracked Veroboard is
used 15-pF capacitors may be needed

across the bases of 7r,, Tr, and Tr,, (Fig.
4). Layout of operational amplifiers is
critical, particularly in the comparator
where there are no compensation networks.

Decouple their supplies as close to the

supply pins as possible and keep connec-
tions minimum in length. Keep input leads
away from output leads.
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Announcements

The fourth International Broadcasting convention,
now held in London biennially, has been arranged for
4th to 8th September 1972. The convention and
association exhibition will again be held at Grosvenor
House, Park Lane. Jointly sponsored by five
institutions plus the Electronic Engineering
Association, the secretariat is provided by the LE.E.,
Savoy Place, London WC2R OBL.

Two one-day seminars are to be held on the 21st and
22nd of September by the IPC Business Press
quarterly Computer Aided Design to study the
application of c.a.d. techniques to engineering.

Dolby Laboratories Inc. and the Signetics
Corporation jointly disclosed that they are
collaborating to develop a monolithic integrated-
circuit version of the Dolby-B compatible noise
reduction system. The i.c. version is expected to be
available to Dolby licensees early in 1972,
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A compact radar altimeter developed by Honeywell
Inc. in the U.S.A. for aircraft and missile
programmes has been selected by the U.K. for use on
The Hawker Siddeley Harrier vertical take-off and
landing combat aircraft and the British aircraft
Corporation Jaguar fighter for the R.A.F. The
altimeter is also to be installed on the Westland Lynx
generafPurpose helicopter.

A range of Vidicon television camera tubes
manufactured by Heimann GmBh, of Weisbaden, is
to be marketed by Top Rank Television under’ the
brand name of top rank Heimann.

An agreement to grant sales and manufacturing
rights of the Thomson-CSF ground i.l.s. systems type
LS371 has been signed between Thomson-CSF of
France and the Decca Navigator Company Ltd.

Field Tech Ltd, of Heathrow Airport, London, now
have the world-wide marketing rights (except
Scandinavia) for the airborne applications of the
aerial matching unit type 780 produced by Satf
Electronic AB, of Stockholm, Sweden.

Rofin Ltd, (technical developments) Laser division, 3
Windhill, Bishop’s Stortford, Herts, are introducing to
the British market a large range of novel optics,
optical components and instruments made by the
Oriel Optics Corporation in the U.S.A.

Echometrix Ltd, announce that they have been
appointed exclusive UK. agents for Schurig
Electronics, of West Germany, who manufacture a
wide range of digital instrumentation.

Scientific Electro Systems (Essex) Ltd, have been
appointed sole U.K. agents for the French
microwave manufacturing company, M.D.P.
Electronics who manufacture some 600 microwave
items.

Senistron Semiconductors of America have
appointed the D.T.V. Group Ltd, sole UK.
distributors for their complete range of
semiconductor devices.

Lyons Instrument Ltd of Hoddesdon, Herts, and
Nu-Devices Inc. of Norwalk, Connecticut, U.S.A.,
have concluded an agreement whereby Lyons
become exclusive U.K. representatives for the
Nu-Devices range of electronic instrumentation.

The Post office have awarded a contract to
Dynamco, worth more than £100,000, for one
hundred and twelve Dynamco 7060 precision TV’
waveform and picture monitor test sets now
designated P.O. NO 13B (see R.E.C.M.F. Exhibition
report).

Greater London Council Ambulance Service is one
of the first to concur with the recommendation put
forward by the Department of Health and Social
Security to use f.m. communications. An order has
been placed with Stono Ltd to equip 300 ambulances
with mobile radiotelephones.

GEC-AEI Telecommunication Ltd, of Coventry,
have obtained orders worth £0.25M from Empresa
Nacional de Tele-communicaciones S.A. (ENTEL),
the national telephone operating company in Chile,
for expanding the 1800 km microwave radio system
already supplied by GEC.

The Plessey Electronics Group has received an order
valued in excess of £600,000 from the Ministry of
Aviation Supply for lightweight PTR446 iff.
transponder equip ts. These are to be installed in
helicopters of all three British services.

Varta AG. one of the largest battery manufacturers
in Europe. with a new marketing subsidiary company
in the UK. (Varta Batteries Ltd) have announced
several new batteries for transistor radio and other
applications to their range.

R. S. Delgliesh Ltd, Newcastle upon Tyne, have
placed an order. with Marconi Marine for full
communications and navigationa! aid installations for
their three new bulk carriers under construction at
Cammell Laird & Co., (Shipbuilders and Engineers)
Ltd, Birkenhead.

The Danish Posts and Telegraphs Department have
ordered six v.h.f. television transmitters of a new
type worth £200,000 from Marconi to replace
equipment installed in 1966.
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News of the Month

High-density holographic
memory ‘

The Central Research Laboratory of
Hitachi Ltd has developed a holographic
memory capable of storing 20,000 bits of
digital information, equivalent to 2,500
characters, in a space of only 0.5mm in
diameter. The memory storage density is
100,000 bits per/mm?2 With this type of
memory device, which uses laser beams to
record holographic information in a
specially treated transparent gelatine film,
noise causes trouble as the concentration
of the information-bearing laser increases
in a particular area. This, in the past, has
limited the storage density to around
10,000 bits /mm?2. The problem was solved
by developing a special optical plate that
can evenly diffuse the information-bearing
laser beams. The optical plate is made of
multi-layered thin films of cerium oxide
evaporated on a glass substrate through
several kinds of random patterned screens.

Laser beams disperse as they pass through
this plate which is called a ‘random phase

_shifter’.

Because reading of the stored
information is done easily by directing a
laser on the holographic memory, the
reading time is only 1 us.

Possible applications of the memory
device include large-capacity, high-speed
computers. For instance, a total of 10,000
holographic memories, which can be laid
out on a 5 X Scm plate, have a total
storage capacity of 200 million bits, with a
read-out time of a few microseconds.

Hybrid to be checked in space

Hybrid microcircuits have been with us
for some time but not long enough for
much to be known about their
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reliability—much the same could be said
for monolithic integrated circuits. Many
military users are still very cautious when
it comes to incorporating monoliths in
equipment. Take the new military radio
equipment ‘Clansman’ for instance; every
i.c. in this is subjected to rigorous
electrical and environmental tests; but in
addition every chip is visually examined
using a high-power microscope to check
for manufacturing defects which do not
show up on the other tests and may lead
to shortened life.

Hybrids, with their components printed
on a ceramic substrate. when viewed under
a high-power microscope resemble a
ploughed field complete with trenches. In
an effort to discover how a hybrid
microcircuit will withstand an encounter
with the severities of space one is to be
incorporated in the British satellite Black
Arrow X3 which is due for launch late in
the summer this year.

The main contractor for the £2.5M
satellite is Marconi Space and Defence
Systems who are responsible to the Royal
Aircraft Establishment for the project. The
satellite is now assembled and is
undergoing a series of pre-launch checks.

The hybrid microcircuit contains an
analogue-to-digital converter and an
analogue multiplexer which duplicate
items in the satellite’s main data coder.
Outputs from the main coder, and the
hybrid counterpart, will be compared so
that the performance and stability of the
hybrid can be assessed.

Noise reduction

cassettes

A noise suppression system for cassette
recorders and players which doesn’t rely
on specially prepared recordings has been

in tape

Shown here is RCA’s semiconductor factory in Herstal, Liege, Belgium. The $10 million
plant is located on a 20-acre site and includes 100,000 square feet of floor space. It will
manufacture semiconductor power devices, general purpose silicon power transistors, silicon
controlled rectifiers and triacs. It is interesting to note that construction of the factory
started in November 1969, production started in October 1970 and the millionth unit was
produced in March 1971.

developed by Philips in Eindhoven. Using
a ‘dynamic noise limiter’ circuit effective in
the playing mode only it will be included
in Philips cassette players to be introduced
later this year.

The idea is similar to that used in the
Sanyo tape recorder (p. 585/6 December
1970 issue). Frequencies above about
4kHz are attenuated during low-level
passages where tape noise would be most
noticeable. This is achieved slightly
differently in the two systems. In the
Sanyo circuit the collector load of a
transistor shunts the signal path, the
transistor being fed by a d.c. signal derived
from the a.c. signal after passing through a
high-pass filter. In the Philips circuit
progressive attenuation is achieved by
cancellation of the signal by a signal from
an auxiliary channel. This channel
includes the high-pass filter and
a level-sensitive attenuator, and the
technique may give smoother operation.

It is clear that some signal is lost in
these systems but it is argued that when
musical instruments are played softly,
their harmonic content is much reduced so
that with this system some loss at high
frequencies can be tolerated. While this
‘may be true with many instruments there
are others which retain a substantial

e —



340

amount of h.f. information when played
softly—cymbals for instance and possibly
stringed instruments—so it will be inter-
esting to hear this in operation. We note
that the makers include an on /off switch
for these circuits. Philips claim a signal-
to-noise ratio improvement of 10dB at
6kHz and 20dB at 10kHz unweighted.
They also claim an improvement in tran-
sient response because of the circuit
introducing a phase retard at high fre-
quencies, compensating for the lead due
to the equilization circuits.

Circuit analysis bureaux
If you think that computer-aided design is

a highly expensive process only suitable.

for large companies Time Sharing Ltd
would be pleased to prove you wrong.
They have available two programmes for
circuit analysis that do not involve one in
a great deal of expense. You need a
computer terminal at your premises—a
Teletype 33 costs £33 per month to hire
which includes maintenance—and you
will have to arrange for the Post Office to
fit a suitable modem. Other charges
depend on how much you use the service,
the type of work you are doing and how
much material you want to store away in
the computer’s memory for future
reference. For example a fairly
comprehensive analysis of a single
transistor amplifier might take about 20
minutes and cost less than £5.

The first programme is called Telinac
(Telcomp linear a.c. circuit analysis). To
use it one sketches the circuit and assigns
each connection point a node number. The
computer is given the circuit by typing the
component type (R, C, etc.), giying its
value and the node numbers to which it is
connected. Transistors can be specified in
terms of hrg, 4, fT. Cos> etc or by
y-parameters. Other components that can
be added are transformers, inductors
(coupled or uncoupled), operational
amplifiers and transmission lines. The
programme will calculate the gain and
phase shift of the circuit at different
frequencies, the voltage at any node and
will printout the circuit admittance matrix
"and the y-parameters of the network or a
graph of gain against frequency. Ali these
facilities are options and the user can
manipulate the computer to his own ends
within certain limits.

The second programme is called FNAP
(Fortran linear a.c. analysis). It
complements the first programme and will
handle larger circuits (up to 30 nodes and
100 branches at 100 frequencies).
Operation is similar to Telinac, it is faster,
and will perform a Monte Carlo analysis
for simulation of production runs with
user’s choice of spread distributions.

Free adhesive know-how

Designers and constructors in many
industries have increasing need for

knowledge of the wvarious types of
adhesive, and for advice on the properties,
advantages and disadvantages of

adhesives in particular roles. With long ~

experience in the physical chemistry of

surfaces, Sira Institute has for years -

offered adhesives consultancy both to its
members and to a growing number of
non-member clients. From now on
Siraid-Commercial (who have been giving
free instrumentation advice for some time)
will answer where-to-buy-what-adhesive
enquiries free (there are more than 600
brands from which to choose!). If a
problem demands special expertise or
research the enquirer will be referred to
Sira Institute’s consultants, whose fees will
be agreed with the client in advance. If
you are in industry and would like to take
advantage of this' service ring 01-467
2636, or write to Siraid-Commercial, Sira
Institute, South Hill, Chislehurst, Kent,
BR7 SEH.

Britain at Telecom *71

Sixteen British companies will share the
750 square metre stand making up the
U.K. joint venture at Telecom ’71 in
Geneva sponsored by the Electronic
Engineering Association in conjunction
with the Department of Trade and
Industry. The event runs from June 17th
to 27th coincident with the World
Administrative Radio Conference for
Space Telecommunications on which we
hope to report in a future issue.

The companies taking space on the
U.K. stand are: British Oxygen; Cable
and Wireless; EMI Electronics; Ferranti;
Granger Associates; Hewlett Packard;
International Aeradio; Marconi Co.;
Marconi Instruments; Microwave Asso-
ciates; Plessey; Post Office Telecommuni-
cations; Science Research Council;

Solartron; Sperry Rand; and the Gardos

Corporation.

Microcircuit symposium

A successful second symposium on
‘Microcircuits and their Applications’ was
held recently at the Polytechnic of North
London and organized by the Department
of Electronic and Communications
Engineering. Two hundred and sixty
delegates heard a total of twenty-one
papers covering a wide range of recent
developments in the field of monolithic
and hybrid integrated circuits.

The symposium began with papers on
the technology of integrated circuits. One
paper covered the isoplanar process
which, as far ‘as complex bipolar i.cs are
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concerned, should produce a considerable
reduction in the area taken up by the
isolation regions. The paper also covered
the m.o.s. silicon gate process.

The principles embodied in a paper on

‘the fundamentals and applications of

m.o.s. logic were illustrated in one which
followed on desk calculators. It was
shown how a desk calculator could be
constructed from only four basic standard
i.cs; this is being developed further and
will result in a single i.c. desk calculator
which will be available in the near future.
A paper on thin-film active filters
described how hybrid techniques were
being employed successfully in their
construction. This was followed by the
final paper on the application of i.cs in the
automotive industry which stressed the
importance of overcoming pollution and of
improving safety and performance.

Babbage memorial meeting

The British Computer Society and the
Royal Statistical Society are to jointly
sponsor a meeting to commemorate the
centenary of the death of Charles
Babbage—considered to be the pioneer of
the computer. The meeting will take place
on 18th October, in the main lecture
theatre of the 1.E.E., Savoy Place, Victoria
Embankment, London W.C.2.

Charles Babbage was born at Totnes in
Devon during 1791. There is very little
doubt that his Analytical Engine formed
the theoretical basis of today’s electronic
digital processor. Babbage also played a
leading part in the establishment of
statistics in this country.

0.S.1.?

We now have another set of initials to
learn which—for some reason best known
to themselves—Plessey have coined. They
use the initials o.si. (optimum scale
integration) to describe two new integrated
circuits which together form the complete
colour processing circuitry for a television
receiver (chroma amp., gated burst amp.
with 45° switch, reference amp., PAL
switch, colour killer, stabilization circuitry,
colour demodulator and matrices). The
circuits are the result of cooperation
between Plessey and Rank Bush Murphy
and are in production at Plessey’s
Swindon plant.

>

WW250 for further details
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Circuit Ideas

Low cross-over distortion

class B amplifier

A difficulty with class B amplifiers is that
although it is possible to set the quiescent
current at the time of manufacture to a
pre-determined value which gives low
distortion this current is liable to change
greatly with ageing, temperature, and
changes in power supply voltage.

The circuit shown reduces these effects
by using a comparator (4,) to detect when
the current through R, (shown as 3.9k(Q)
drops below the value of 1,,;,= (18—12)/
R, amps, and then integrating its output by
means of 4, and its associated R and C.
The slowly changing voltage produced is
applied to the resistor chain of 820(2, 820€)
and 4700, its effect being to increase the
voltage across the 47042 resistor so that the
quiescent current through the output

10k

transistor never falls below the value of
Iin The junction of the two 8200
resistors is bootstrapped by the 250uF
capacitor so that both sides of the com-
plementary ‘White emitter follower’ output
pair are driven with nearly the same signal
voltage. During the part of the cycle when
Tr,, Tr, are conducting, D, conducts
providing a low impedance path to the
+12V rail without which only a very
small current could be provided via the 18V
rail and the 3.9k resistor.

Overall feedback is provided to the
input of 4, by means of the 10k{2 and
100k$2 resistors. An interesting feature
of the circuit is that because of the on-off
nature of the error detector the minimum
current rises and falls again to its minimum
value at about 5Hz. However, because this
occurs within the loop at a frequency
at which the open loop gain of 4, is greater

+18V
output
+ +
D4
250,;.FT1N5223 250p.FT
l+12V input
+18V
39k
820
Try —g—o +12v 500uF
+] 2s0pF
820
Tr,
O+12V
470
wmF q0k J|—00u1.pu’t
500uF
Input A1 T"3 i
Tr4
-12V
100k

| S R )¢ o — e s —
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than 15,000, it is quite unmeasurable at
the output.

A secondary + 18V supply is required.
This is obtained from the main + and —
12 volt supplies. 4, is part of a square-
wave generator the output of which is d.c.
restored by D,, rectified by D, and zener
stabilized by D, to produce 18V. This
voltage is applied to 4, enabling it to
operate with about 12V at its input terminal.
It is also used to establish the minimum
current through R,.

A. SANDMAN,
Royal College of Surgeons,
London.

Low-noise f.e.t. amplifier

The circuit presented is that of alow-noise
amplifier suitable for use with signals
from high source impedances.

For low input capacitance a cascode
configuration of fe.ts is employed. The
use of a second f.e.t. in the upper position,
instead of a bipolar transistor, results in
a lower noise figure* for the amplifier.
Maximum voltage gain (about 85) is
obtained by bootstrapping the cascode
load resistor with 77,, which also
provides, through its collector circuit,
negative d.c. feedback to establish the

+15

o

2-7k

-5V —

Tr
@djust Rp) 3

2N5227

Tr2
2N4227A

Tr,
2N4220A

R1 + C1

Ra % =30uF
270 Tavw
e, .

Ny

operating point of the circuit.
Performance:

Voltage gain, a.c. 85 with C,

5 without C,

Input capacitance 6pF with C,, dependent
on Tr, used

Input resistance up to 1000MS2 dependent
on gate leakage of 7r,

Total distortion at 1kHz, with C, in circuit,
1.1% (Vour=3V p-p)

The distortion figures remained the
same for Vi, of Tr, varying between 1.6
and 3.4V. This voltage is dependent on the
L 455 of Tr,, which must be greater than the
145 of Tr, for correct biasing conditions.
R. L. HOOPER,

University of Canterbury,
New Zealand.

* 8. Cantarano, and G. V. Pallottino, ‘A low noise
fet. amplifier for a spaceborne magnetometer’.
Electronic Engineering, Sept. 1970 page 57.
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Elements of Linear Microcircuits

9. Voltage regulators

by T. D. Towers*, M.B.E.

The d.c. voltage regulator is a very common
circuit in electronics as practically all
equipment requires a power supply which
in many cases must be stabilized. This
means that a power supply’s voltage must
not vary with changes in mains voltage,
load current or ambient temperature.
Complete voltage regulator circuits are
easily made in both monolithic and hybrid
microcircuits.

Op-amps for voltage regulation

Although a variety of ready-made voltage
regulator microcircuits are available, gen-
eral purpose op-amps are now so common
that many designers ‘roll their own’ regu-
lators using a standard uA709, uA741,
LMI101 or a similar device. Fig. 1 is a
typical example which will supply 12V at
100mA. The uA741 serves as a d.c. error
signal amplifier. Its output current supplies
the base of the series pass transistor Tr,.
The non-inverting input is held at the
constant 6.2V by the zener diode. The
inverting input receives an error signal
proportional to the stabilized output voltage
(about half)from the potential divider R,,
R,, R,. Fine adjustment for exactly 12V
is by R,.

Simple regulator microcircuits

Monolithic voltage regulators fall into two
classes: simple medium-performance multi-
option building blocks and complex high-
performance complete regulators.

As a typical example of a simple regu-
lator, Fig. 2(a) shows the circuit of the
Westinghouse WM330. The compound-
connected Darlington pair, Tr,, Tr, has a
current gain of over 10,000 and functions
as the series control element. Tr, is the
feedback amplifying transistor, while the
zener diode, provides a 6.2V reference.
The temperature coefficients of the
Vg of Try and of the zener voltage diode
are equal and opposite, resulting in good
temperature stability. The whole circuit is
contained in a 3.5 X 3mm silicon chip
mounted in an 8-pin TO-? package, and is
capable of handling an output current up
to 1A when bolted to a heat sink. Fig. 2(b)

* Newmarket Transistors Ltd.

shows the simplest way of using the
WM330. )

Where high output current handling is
not needed, you can use one of the simple
regulator microcircuits available in small-
signal transistor packages. Typical of these
is the G.E. (U.S.A.) D13V utility voltage
regulator. See Fig. 2(c) for the circuit.
This is basically a shunt regulator in which
terminal three is held at a voltage above
terminal one equal to the sum of Vg,
Vp, WE 5. Onits own, it can be connected
as a shunt regulator as in Fig. 2(d), where:

Vouw= Vs X (Ri+ R)/R,

The regulator adjusts the current drawn
through R, to hold V,,, constant. As a
shunt regulator the D13V can handle up
to 40mA’ shunt current and give a regulated
output voltage up to 40V, provided the
maximum permissible device dissipation
of 400mW is not exceeded. For higher
currents or lower standing drain from the
input power supply, it can also be connected
as a series regulator as in Fig. 2 (e). In this
arrangement, it can control a base current
of up to 40mA in the series-pass transistor
Tr,, which gives possibilities of using a
power transistor for outputs up to lA.

High-performance voltage regulators

Manufacturers have developed a wide
range of more complex microcircuits using

BFY51-2N1711
(In heat clip)

Vin. Vout
+14f20V +12V
Unregulated Tr'1 Regulated
O— —0
'3 &
1k
v
)_;A741 R4
+ 5k
2-2k -V linear
" BzY8S
DA “Cev2 Rs
10k
o—dt 4 —o0V

Fig. 1. Using a standard monolithic
op-amp (uA741) to make up a 12V,
100mA stabilized d.c. supply.

the advantages of the monolithic techno-
logy to the full and covering output voltages
from 1 to 100V. Mostly these are in multi-
lead TO-5, dual-inline or flat-pack form,
and usually capable of dissipating not more
than about 500mW. However, higher
power versions in multi-lead TO-8 and
TO-3 or heat-sinked dual-in-line are be-
coming available. ‘

As yet there is little standardization,
although ‘second sourcing’ makes it pos-
sible to obtain some types from more than
one manufacturer. Two regulator micro-
circuits have become almost industry stan-
dards in this way: the Fairchild A 723 and
the National Semiconductor LM100.

Into a silicon chip (1.3 X 15 X
0.18mm) the uA723 crams a power
series-pass transistor, reference amplifier,
error amplifier and current limiting circuitry
using planar epitaxial processes.

Fig. 3 shows the internal circuitry of
the 723. In this, Tr,,, Tr,, is a compound
Darlington series pass element. The circuits
around D, comprise the fixed voltage
reference source. The long-tail pair T,
Tr,; is a feedback amplifier with 77,
as its constant current load resistor. The
components Tr,, Tr,, R,, R, and D, form
the base biasing network for all the constant
current transistors Tr,, Tr, and Tr,.
Together Tr,, Tr,, Trs, Tr, provide a
constant current feed for the zener D,, with
negative feedback ensuring a low output
resistance for the voltage reference source.
Tr,, Trg, Tr, provide a suitable drive for
the long-tail pair constant current trans-
istor Tr,.

Thus far, the 723 can be seen to be
merely a refined version of the basic regu-
lator type of Fig: 2(a). Extra features of the
723 are Tr,, with isolated leads offering
optional uses as a feedback current limiter
or as a pre-regulator. Also, both inputs to
the feedback amplifier are isolated to allow
additional flexibility, and the collector of
the series pass transistor T, is separated
from the internal circuitry.

For full details of the performance of
the uA723 you must consult the detailed
data and applications sheets, but some
indication of its capabilities can be seen
from the following figures. It can be used
with input voltages from 9.5 to 40V and
output voltages from 2.0 to 37V. It can
provide output currents up to 150mA, so
long as the power dissipation rating of
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Fig. 2. Simple voltage regulator microcircuits. (a) Westinghouse WM330; (b) connection of WM330 in practical circuit; (¢) G.E.
(U.S.A.) D13V utility voltage regulator; (d) the D13V as a shunt regulator; (e) the D13V as a series regulator.

800mW is not exceeded. For a nominal 12V
input, and 5V regulated output at a nom-
inal load current of SmA, V,,, varies less
than 5SmV for a change of V;, from 12 to
15V, and less than 25mV for a V;, change
from 12 to 40V. With V;, fixed at 12V for
5V output, a lcad current variation from 1

to SOmA will give less than 10mV variation
in ¥, . Ripple rejection is typically 80dB,
i.e. 1V ripple on the input gives only 0.1mV
ripple at the output. Output voltage varies
with temperature less than 0.015% per C,
i.e. on a 5V output less than 750 4V for
1°C change. The standby current drain of

the 723 is less than 4mA, and with an
external 1002 short-circuit current limiting
resistor in the output line, the output current
will self limit at about 65mA.

The £ A723 is supplied by many manu-
facturers. In the U.K. apart from Fairchild’s
own version, the device appears under other

+Ve supply Collector
voltage

voltage

500

D1$ Try

Rg 2Rg
300 20k

Non-inv -V
input

4 @ Frequency
compensation

Current
Trig u } . sense

@Curr‘ent
limit

®

Inv. input

Fig. 3. Internal circuitry of industry-standard Fairchild Semiconductors uA723 voltage regulator microcircuit.
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+Vin(9:5-40V)
)

+Vout
(6-8-7-5V)
—
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)
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Rse  (8-37V)
’n
Rs+Rg=
Rz = (3] 5 (1,000Vout>
Rs R ( Ret F*10')
R5+ RS RG 1,000Vout

Fig. 4. Versatility of commercial voltage regulator microcircuits illustrated in typical
circuit connection options for standard uA723. (a) Nominal 7.15V output with only one
external capacitor; (b) low voltage (+2 to +6V) output; (c) high voltage (+8 to +37V)
output; (d) foldback current limiting arrangement; (e) pre-regulated low voltage output.

manufacturers’ numbers such as Mullard’s
TBA281, S.G.S’s L123 and IT.Ts
MIC723.

Applications of the uA723

To ,illustrate thé versatility of the 723,
Fig. 4 gives a number of circuit arrange-
ments using only the 723 and passive
components. Monolithic i.cs such as the
723 can provide in themselves only limited
voltage (up to about 40V) or current (up
to about 150mA). However, external
transistors can be used to extend. their
capabilities in this respect. For example
adding an outboard 2N3055 power
transistor to the basic 723 as in Fig. 5(a)
raises its output current capability to
over 1A,

To achieve a regulated output voltage
above the limit of the 37V implicit in the
723 specification, the substrate of the
microcircuit can be elevated above ground
potential by tying its negative supply
terminal to a regulated voltage high enough
above ground to bring the output to the
required voltage. Fig. 5(b) shows how a
100V, 50mA output is obtained in this way.

Terminals three and two, the two inputs

to the feedback amplifier bases, are virtually
at the same potential. Thus the voltages
across R, and R, areequal. Now R, and R,
are equal and in series across the internal
7.15 reference voltage of the 723, so that
the voltage drop across R, (equal to that
across R,) is 3.57V. Thus the voltage drop
across R, is (R¢/R,) X 3.57V = 102 X
3.57/3.57 = 102V. This sets the output line
100V above ground.

The LM100

The other workhorse voltage regulator, the
LM100, uses the circuit of Fig. 6. This
device contains, on a single silicon chip, the
voltage reference, the feedback operational
amplifier and the controlled series pass
transistor to make up a voltage regulator.
The voltage reference part of the circuit
starts with a zener diode D, that is supplied
by a current source (one of the collectors
of the multi-collector transistor Tr,) from
the unregulated input. The output of D,
which has a positive temperature coefficient
of 2.4 mV/°C, is buffered by an emitter
follower, Tr,, which increases the tempera-
ture coefficient to +4.7mV/°C. This is
further increased to +7mV/°C by the

T e S
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diode-connected transistor, Tr,. A resistor
divider, R,, R, reduces this voltage to
exactly compensate for the negative temp-
erature coefficient of Tr;, producing a fully
temperature-compensated output of 1.8V
at the base of Tr,.

The transistor pair Tr,, Tr, form the
input stage of the operational amplifier.
The gain of this stage is made high by the
use of a current source (one of the collectors
of Tr,) as a collector load for Tr,. The
output of this stage drives a compound
emitter follower Tr,,, Tr,,, to supply a
regulated output voltage at terminal one.
An additional transistor, Tr,, is used to
permit limitation of the output current of
Tr,,. This current limit is determined by
an external resistor connected between
terminals one and eight, with a value
between 10 2 for 30mA current limit to
30 2 for 10mA. As for the rest of the
circuit, Tr,, Tr,, Tr, are part of a bias
stabilization circuit for Tr, to set its
collector currents at the desired values.
Resistors R,, R, and zener diode D, serve
the sole function of starting the regulator.
Finally D, is a clamp diode which keeps
Tr, from saturating on feedback overload.

The LM100 can be obtained in an 8-lead
TO-5, dual-in-line or flat-pack form. The
terminal numbers in Fig. 6 refer to the TO-5
version. The basic LM100 is specified for
a —55 to +125°C temperature range.
The same device also appears as the LM200
for —25 to +85°C, and LM300 for O to
+70°C. The LM100 is available from a
number of manufacturers, usually under a
related number as LA100 (Nucleonic
Products), or SG100 (Silicon General).
Also, we find alternative types, such as the
RCA CA3055, with different internal
circuitry but which are completely inter-
changeable with LM100 having the same
pin connections and performance. v

Performance-wise the LMI100 is not
dissimilar to the #A723. Its input voltage
range is 8.5 to 40, and output 2.0 to 30V.
Its load regulation is better than 0.5% for
a current output from 1 to 10mA. Its line
regulation is less than 0.2%/V, and its
standby current on no load less than 3mA.

Applications of the LM100

Circuit applications of the LM100 follow
very much the patternofthe 723 asindicated
in Figs. 4 and 5 above, and will not be
detailed here. However, ah illystration of
how the LM 100 can be used in conjunction
with general purpose op-amps to produce
a practical regulated double-rail bench
supply for working with op-amps is given in
Fig. 7.

Fig." 7(a) is the mains step-downy
rectifying and smoothing unit to give
positive and negative 24V unregulated d.c.
rails, A and B, with a ground rail G.

Fig. 7(b) shows the section to produce
stabilized positive and negative 20V rails,
C and D. The LM100 is connected to give
the positive rail C directly. An op-amp,
A,, with its non-inverting input connected
to the ground rail through a 10k resistor
has its input virtual earth at ground
potential. The 20k<2 input resistor from the
420V rail to the inverting input and the
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20k resistor from the inverting input to
the output establish the output at —20V,
to provide the negative regulated rail, D.

The third section of the system shownin
Fig. 7(c) is designed to provide a further
two stabilized positive and negative rails,
switchable through the range +20, 15, 10
and 5V. The regulated +20V applied at
the input to the ladder network of resistors,
sets up selectable reference voltages of 2.5,
5.0, 7.5 and 10.0V which can be applied
to the non-inverting input of the op-amp,
A;. The 20k€ resistors from the inverting
input to ground and to the output set up
the output voltage of 4, at (20+20)/20=2
times the input voltage on the non-inverting
input. This gives a positive output rail E
whose voltage canbeset at 5, 10, 150r 20V.
The op-amp A4, is used to produce an
inverted output equal and opposite in sign
to E. Thus F gives an output of —2.5,
5, 10, 20V corresponding to the voltages
on E.

Although the op-amps shown in the
design are LM101, they could equally
well be any standard device such as the
#AT09 or uAT41.

Special-purpose voltage regulators

So far we have discussed only general-
purpose voltage regulators which can be
adapted to many different voltage require-
ments. There is growing up, however, a
range of devices specially fabricated for a
single use. .

An example of these is the Philips
TAAS550, an integrated monolithic two-
terminal voltage stabilizer in a two-lead
TO-18 can which is specially designed to
provide the supply voltage for variable
capacitance diodes in television tuners
independent of supply voltage and temper-
ature variations. With a nominal stabilized
voltage of 33V, all these require are a series
resistance to the unregulated power supply
and a shunt capacitor. They take typically
SmA of current.

Another useful example of special-
purpose regulators is the LM309, which
is a complete 5V regulator on a single silicon
chip. Designed for local regulation ondigital
logic cards, the 309 neatly eliminates
distribution problems caused by single
central-point regulation in the system. No
external components or adjustments are
required. In a TO-5 package, it handles
currents up to 200mA, and in a TO-3 over
1A.

Hybrid voltage regulators

We nowadays have a rather impressive
range of monolithic voltage regulators
readily commercially available, and yet
hybrid microcircuit manufacturers con-
tinue to introduce new regulators. Why
is this? Well, you can build higher power
hybrid regulators than you can mono-
lithic. But the main advantage of hybrid
assembly is that hybrid techniques permit
you to ‘trim on test’ during manufacture,
and adjust the output voltage much more
exactly than can be achieved in mono-
lithics. Also any high-frequency compen-
sating capacitors can be included in the
package to give you a truly self-contained
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Fig. 5. Typical uses of external transistors to extend output capabilities of standard
voltage regulator microcircuit (uA723). (a) high-current series-pass external transistor;
(b)) ‘floating’ high voltage (100V, 50A) output.
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Fig. 6. Internal circuitry of industry-standard National Semiconductors LM100 voltage

regulator microcircuit.
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Fig. 7. Application of LM100 in regulated double (t ), rail bench power supply for use
with linear microcircuits: (a) rectifying-smoothing giving + 24V unregulated; (b) fixed
+ 20V regulated section; (c) switchable +5, 10, 15, 20V section.
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Fig. 8. Circuit of hybrid voltage regulator, General Instruments NC562.
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circuit requiring no additional external
components.

Fig. 8 is the circuit of the General
Instruments NCS562 hybrid regulator.
Typical of hybrid voltage regulators, this
circuit is thermally and electrically more
efficient than an equivalent monolithic
version because of the use of parallel
pass transistors Tr,, Tr, with low
saturation resistance. The control ampli-
fier uses high-gain n-p-n and p-np
transistors, Tr,-Tr, and Tr,-Tr,, to ensure
high open-loop gain and minimum stand-
by current. A junction f.e.t., Tr;, forms a
constant current source to drive Tr, and
Tr, bases under feedback control by
transistor Tr,. The zener reference ele-
ment D, is compensated by D, to
provide excellent temperature character-
istics for the regulator, and the unit is
encapsulated in a high-dissipation 12-lead
TO-8 package.

If terminals one, two and three are
connected together, and terminal eight is
connected to twelve, and six to four, and if
a supply of more than 13V is connected to
terminal seven then the output from termi-
nal four is a precise stabilized 12V at up to
800mA with 0.1 output resistance.

By connecting a variable potentiometer
across one-two-three, the output can be
adjusted between 10 and 20V. A current
limiting circuit can be connected at
terminals four, five and six and a de-
coupling capacitor for the reference
element at terminal ten.

State of the art
Except for the general adoption of the
#A723 and the LM 100, there is no effective
standardization of voltage regulator micro-
circuits. Hitherto most of the regulator
microcircuits available have been single-
rail only, but a fairly recent development
has been the appearance of double-rail
types such as the Motorola Semi-
conductor’s + 15V MC1567.

Finally, a likely development is that

-hybrid manufacturers will take basic chips

like the LM 100 and incorporate them with
all the necessary extra components to pro-
duce self-contained three-terminal pack-
ages, that only have to be inserted between
the unregulated supply and the regulated
output lines with a common earth line.

The remaining three instalments in this
series of articles on microcircuits will
cover:

10—A.M. receivers .

11—F.M. receivers

12—Television receivers
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*PROFESSIONAL
AERIALS . . .

for Telecommunications

MISSILE & SATELLITE TRACKING
SHIP TO SHIP |

GROUND TO AIR

TELEMETRY POWER SYSTEMS ETC
MOBILE RADIO

SHIP TO SHORE

The new J BEAM Colinear incorporates in-built “phase inverters” (patent
appli. 56417/70) consisting of a series of printed circuits sealed and
shrouded in glass-fibre laminate which enables 25% reduction in the
physical size of the aerial to be achieved. Provides omni-directional coverage
with gain of 10 dB UHF or 6 dB VHF.

* % % X % %

Write or telephone today
for our 56 page, fully
illustrated catalogue,
complete with data
specifications.

OFFICIAL CONTRACTORS TO
THE BBC, ITA, MINISTRY

OF DEFENCE, HOME OFFICE,
LOCAL AUTHORITIES, ETC.

Member of the J. Beam Group of Companies

[B5/2\[{] ROTHERSTHORPE CRESCENT, NORTHAMPTON
ENGINEERING LTD TEL: 63531 (STD 0604) 7 LINES TELEX: 311101.

WW—068 FOR FURTHER DETAILS
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To keep them intouch.

Chauffeurs. Drivers of taxis,
ambulances, lorries and tankers.
Firemen and policemen. Builders.
Dockers. Doctors and nurses.

ITT’s Star range of vehicle and
pocket radiotelephones. For
people on the move who need
to communicate.

Star mobile radiotelephone. For
faultless, fade-free communication
in vehicles. Wherever you are,
however fast you're travelling.

It has excellent range and signal

penetration in built-up areas.
Its noise cancelling microphone
gives crystal clear speech
reception whatever background
noise there might be.

Then there’s Starphone, ITT's
truly pocket-sized radiotelephone,
with no external aerial rod or
wires. Yet despite its diminutive
size Starphone gives amazingly
clear communication over a wide
area. There's a version approved
by the Ministry of Technology
for safe use wherever a fire
hazard exists.

There's also the Briefcase
Portable, a complete
communication system in a
briefcase Installed and operational
in seconds.

ITT Mobile Communications Ltd.,
New Southgate, London, N.11.
Telephone: 01-368 1200

Telex: 261912

WW—069 FOR FURTHER DETAILS
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New Products seen at the
London Components Show

the input attenuator in any but the X1
position where the capacitive component
rises to 50pF. The input attenuators are
identical with four positions marked
+250mV to £250V (X I to X 1000).

In addition to details of a selection of the new products introduced on the 360
stands at the Electronic Components Show (Olympia May, 18-21) we have
included a few items seen at the shows put on by some companies at nearby hotels.
Further information on any product can be obtained by professional readers by

inserting on the reader reply card the appropriate reference number.

Television waveform monitor

Dynamco displayed a precision television
video waveform monitor (type 7060)
which is particularly useful for checking
the quality of video signals after they have
been relayed by landline—in fact the Post
Office is to use the instrument for just this
purpose. Any degradation of the quality of
the signal, due perhaps to a landline
defect, can be quickly seen and measured.
Of course the instrument is also valuable
for monitoring the picture quality of
outside broadcasting units and for c.c.tv
applications.

The 7060 consists of a standard
oscilloscope with a good deal of extra
electronics added. The display is presented
on a 127mm (5in) retangular c.r.t.
Basically there are the following four
modes of operation:

1. Normal: In this mode the instrument
functions as a conventional oscilloscope
with a frequency response from d.c. to
5MHz within 0.1dB, to 10MHz within
0.2dB and to 20MHz within 3dB. The
input attenuator varies the deflection
sensitivity from 350mV /division to
0.4V /division in 6dB steps. Two input
sockets present impedances of IMQ and
45pF or 752 . One of the plug-in timebase
units provides sweeps from 0.1« s/division
to 2s /division in 22 (1-2-5) calibrated steps
with all the usual triggering facilities and a
X 10 magnifier.

2. Raster X 1: With the function switch in
this position and a video signal complete
with synchronizing pulses—either compo-
site or separate—applied to the input
a 90 x67mm television picture will appear
on the screen. An internal sync. separator
provides trigger pulses which may be
switch selected on the standard timebase
unit which provides the horizontal sweep.
The sweep rate is set by the normal
timebase speed controls so any line
standard can be accommodated. A strobe
pulse can be adjusted to brighten any line

or any part of any line, or any section of
up to six lines on the raster. The portion
of the raster covered by the bright-up
strobe pulse can then be expanded to fill
the ‘screen so that it can be examined in
detail.
3. Raster Xx2: Vertical deflection is
multiplied by two; timebase can be
triggered at any point on the raster so that
larger sections of the raster can be
examined in detail.
4. Waveform: The video waveform for
the section of the raster covered by the
bright-up pulse described above is
displayed on the screen. A special
graticule and vernier fitted to the display
enables precise measurements (0.02dB) of
picture quality to be made in the mode.
Other features include a black-level
clamp which may be switched in or out or
the removal of an internal link removes the
interlace component of the video signal for
ease of line selection. Many other options
are available. Dynamco Ltd, East Main
Industrial Estate, Broxburn, West Lothian,
Scotland.
WW374 for further details

60MHz counter /timer

Bradley Electronics had a compact
60MHz counter /timer (model187) among
the new products they introduced at an
exhibition at Kensington Close Hotel
which ran at the same time as the
R.E.C.M.F. exhibition at Olympia. The
instrument will measure frequency, period
(single and average), true time interval,
ratio, and has totalize and scaling
functions.

The d.c. to 60MHz channel A has a
sensitivity of 10mV at 30MHz rising to
40mV at 60MHz. Channel B will operate
from d.c. to IOMHz and in this case the
sensitivity is 10mV. Both channels have an
input impedance of IMQ and 20pF with

The internal timebase is derived from
a IMHz crystal oscillator with a typical
stability, after a 72 hour warm up period,
of 5 parts in 10°/day or 3 parts in
108 /week. Each of the nine timebase
ranges are individually selected by a
separate switch. Time base speeds
available go from lx s to 100s in decade
steps.

% § R \\&’&j
The accuracy of the instrument in its
various modes is as normal for this type
of equipment, i.e. +1 count, + timebase
error or + trigger error. The latter
parameter. trigger error, is calculated from
0.008 divided by signal slope in volts per
second, the answer being in seconds, The
various functions of the instrument are
selected on individual switches and not on
a rotary selector switch. G. E. Bradley
Ltd, Electral House, Neasden Lane,
London N.W.10.
WW377 for further details

Oscilloscopes and curve tracer

Three new dual-trace oscilloscopes from
Telequipment have bandwidths of 25MHz
at 10mV /div or I5MHz at 1mV /div (D66)
and 15MHz at 10mV /div or 10MHz at
ImV /div (D65). Model D68 has high-gain
differential amplifiers giving a sensitivity of
104 V/div (common-mode rejection
100dB) and 2-MHz bandwidth. Prices are
£195 (D65), £225 (D66), and £320 (D68).
Curve tracer CT71 (illustrated) displays
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transistor and diode characteristics at
currents of up to 2A, reverse currents
down to 5nA and reverse voltages up to
1kV.. Two different characteristics can be
displayed on the 10 X 10cm screen. Price
£195. Telequipment, 313 Chase Road,
London, N14 6JJ.

WW351 for further details (scopes)
WW352 for further details (tracer)

Versatile signal generator

Model TF2008 is a signal generator
introduced by Marconi Instruments which
covers the range from mid-audio to u.h.f.
with a choice of amplitude or frequency
modulation. In addition it is a sweep
generator capable of sweeping from
10kHz to 4.5MHz up to 360 to
510MHz, while still retaining its a.m. /f.m.
capability—useful for many dynamic
measurements.

Carrier frequency: 10kHz to 510MHz in
11 bands. Range switch changes the scale
so that only the frequencies available on
that band are visible on the tuning scale
leading to easy, unambiguous frequency
setting. Accuracy +0.5% above
22.5MHz. Stability is typically S5p.p.m.
above '22.5MHz. An uncalibrated
fine-tuning control is provided which has a
very limited range—fine tuning can also be
carried out electrically via a front panel
terminal (£ 4V).

Calibrator: An internal crystal oscillator
provides 13 check-points per band which
are indicated on the tuning scale. The
calibrator oscillator can be used to provide
markers when operating in the sweep
mode.

Incremental frequency: Precise incremen-
tal frequency changes can be made using
the internal Ay control without upsetting
the standardization of the main tuning
scale. The control is calibrated in kHz and
operates in conjunction with a range
switch with settings at 3, 10, 30 and
100kHz for carrier frequencies below
45MHz, with an additional setting
(300kHz) for higher carrier frequencies.
Narrow sweep: A voltage of + 5V applied
to the external narrow sweep terminal will
produce a carrier shift of +100kHz at
carrier frequencies below 45MHz and
+300kHz at higher carrier frequencies.
The shift voltage is applied to the same
varicap diode as is used for the
incremental frequency control.

Wide sweep: An internal triangular wave
oscillator operating at 18Hz controls the

frequency of a voltage controlled oscillator
which covers the same frequency ranges
as the main carrier oscillator. Sweep width
and centre frequency controls are
provided. The carrier oscillator provides a
marker at the frequency indicated on the
main tuning scale. d
Modulation: An internal oscillator,
variable between 300Hz and 3kHz,
provides the source of internal modulation.
Amplitude modulation can be to a depth
of 80% and frequency modulation up to a
deviation of 100kHz below 45MHz, and
300kHz above this, is obtainable. The
modulation frequency characteristic is
within 0.6dB from 30Hz to 53kHz with
negligible phase shift making the
instrument suitable for stereo application.
R.F. output: The output level of the
instrument is variable from 0.2uV to
200mV from a 5002 source. Adjustment is
by a coarse control covering 110dB in
10dB steps and a fine variable control
covering 10dB. The automatic carrier level
control obviates the need for a set carrier
control-but a meter is provided to check
the correct functioning of the automatic
system.The modulation oscillator also has
a similar meter and automatic level conirol
system. The r.f. output waveform has less
than 5% total harmonic distortion. The
instrument will accept the output of an
external modulation oscillator or an
external sweep oscillator for narrow or
wide sweep. Marconi Instruments Ltd, St
Albans, Herts.

WW3173 for further details

Colinear array

The new u.h.f. colinear array by J-Beam
giving 10dB gain is complemented with a
6-dB gain uw.h.f. aerial (£37), a 6-dB gain
v.hf. aerial (£62) and a 3-dB v.h.f. aerial
(£33). These aerials combine glass-fibre
construction with new-style printed
phasing elements instead of coaxial lines.
As an example of their characteristcs, the
10-dB u.h.f. aerial has a 23% bandwidth
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giving a frequency range of 450-470 MHz
with a maximum v.s.w.r. of 1.5. Impedance
is 50ohms and half-power beam-width 8°.
J. Beam Engineering Ltd, Rotherthorp
Crescent, Northampton.

WW370 for further details

28-cm c.r.t.

Cathode-ray tube type LD740 is
electrostatically deflected with 20 X 16cm
picture size and made by M-O Valve Co.
(GEC). Designed for general use it is
capable of operation up to 25MHz and

- BR

has deflection coefficients of 6 and 8V /cm.
Grid voltage for cut-off is —90V and line
width is 0.6mm (measured by shrinking
raster at 10 uA beam current). M-O
Valve Co Ltd, Brook Green Works,
London W.6.

WW358 for further details

H.F. radiotelephones

Model 401 s.s.b. transmitter-receiver for
the band 1.6 to 4.2MHz made by Hatfield
Instruments is intended for maritime use.
Giving 400 watts peak envelope power it
adopts the common technique of using a
valve output stage. It has 23 transmission
channels and 35 receiving channels,
including the 2.182-MHz distress channel.
A 200-W version will be introduced
shortly. Hatfield Instruments Ltd,
Burrington Way, Plymouth, Devon, PL5
3LZ.

WW350 for further details

Light sensing array

Probably the largest integrated circuit chip
in the world contains a light sensing array
and is manufactured by Integrated
Photomatrix Ltd., The Grove Trading
Estate, Dorchester, Dorset. The chip
which measures 25.9 X 1.52mm houses
256 photo-diodes formed in a long row
and a 256 bit shift register.

The device would normally be operated
in the recharge sampling mode as follows.
A ‘1’ is allowed to circulate through the
shift register at a known rate under the
influence of an externally generated clock
pulse. The photo diodes in the array are
charged sequentially by this ‘1°. The rate
of discharge of each diode is proportional
to the amount of light falling upon it and
each diode will be recharged on every
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256th clock pulse as the ‘1’ propagates
through the register. The amount of
charge required by each diode—propor-
tional to the amount of light falling on the
diode—is monitored on a line common to
all diodes and is converted to an output
voltage. The output waveform will have
256 sections, each section having a value
corresponding to the amount of light
falling on one particular diode.

The device is available in six sizes, i.e.
50, 64, 100, 128, 200 and 256 diodes
long, but no doubt special lengths could be
manufactured. In fact ILP.L. make the
chips much longer than required and then
select serviceable sections. The manufac-
turing yield on these devices must be fairly
small because of their large size. This is
reflected in the price—the 256 diode
version costs £500.

Applicaticns include pattern recogni-
tion, data transmission, position sensing,
machine tool control, etc.

WW375 for further details

Power meter for semiconduc-
tor devices

For measuring power in semiconductor
devices, magnetic devices and electronic
circuits generally, Aladdin Instruments—a
recently formed division of Aladdin
Industriess—announce  model 6311A
electronic wattmeter. The instrument
compares magnitude and phase of voltage
and current in a circuit or device without
imposing a heavy load as in dynamometer
wattmeters. The new instrument has a

sensitivity of 10,000 ohms per volt with an
input capacitance of 10pF. Thermal
converters are used to produce a d.c.
output from the input signals—thus it is
independent of input waveform and reads
true r.m.s. power. It covers inputs from
300mV to 300V and 10mA to 10A with
power indication from 3mW to 3kW. It
handles waveforms up to 500kHz and
risetimes of 200ns. Aladdin Industries Ltd,
Greenford, Middlesex.

WW357 for further details

Miniature rotary switch

Guest International are marketing a
miniature rotary switch with screw trans-
mission and rectilinear displacement of
slide contacts. The switch, type KR10C,
is intended for p.c. board mounting. Type
KRI10B, for wire connections, has a fixing
socket. The nominal working voltage is
150V and the current carrying capacity

T

T R @ i &

150mA. Insulation between adjustment
contacts is 10°M . Versions are available
with one, two, or three wafers. Guest
International Ltd., Nicholas House, Brig-
stock Road, Thornton Heath, Surrey
CR4 TJA.

WW390 for further details

Digital counter
A custom-built multi-stage m.o.s. counting
module in the AMF Venner model 7737
digital counter replaces seven boards that
would have been necessary had a conven-
tional i.c. design been used. This general-
purpose instrument, which measures
289 X 216 X 89mm and weighs 4kg,
provides push-button selection for fre-
quency and multi-period measurement,
simple and two-line timing, and counting.
The 7737 has a 7-digit display with
an integrated automatically-positioned
decimal point. Its principal measurement
specifications include frequencies up
to 50MHz (+1 count); multi-periods,

in 0.1gs units, up to 1 MHz; timing units

between 0.1us and 10s (£ 0.1us) in decade
steps; and counting up to a maximum fre-
quency of 50MHz. Provision is also made
for serial or parallel 1248-code data outputs,
and the display can be normal or stored,
the display time being adjustable from 0.1
to 5s, or infinite.

The new digital counter has an input
impedance of 1MQ, with an input sensi-
tivity of 10mV r.m.s., and incorporates
a 10-MHz crystal-controlled oscillator as
an internal reference. Price in the UK. is
£245. AMF International Ltd., Kingston
By-Pass, New Malden, Surrey.

WW393 for further details

D.C. motors

An interesting range of high-quality, very
reasonably priced, d.c. motors was
exhibited by Portescap (U.K.) Ltd. The
motors, because of their low starting
voltage (typically 100mV) and low inertia
(rest to 63% full speed in milliseconds) are
ideal for use in small servo systems. They
may also be used as tacho generators as
their output voltage is within 1% of
linearity with rotation speed—a data-sheet
is available for using the motors in this
way. Self lubricating phosphor bronze
bearings are used, the multi-segment
commutators are of silver alloy and gold
alloy is employed for the brushes. The
rotors contain no iron and consist of self
supporting windings encapsulated in a thin
coat of resin.

The smallest motor in the range is the
Escap-15. This is 15mm in diameter and
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20 to 33mm long, depending on the model.
Motors are available in this range from 2
to 12V with output powers of 0.24 to
0.7W; efficiency is 80% and starting
torques range from 5.23 to 17.5 gcm. A
range of 19 gear boxes is available giving
output shaft speeds from 25,000 r.p.m. to
3 r.pm. :

The largest motor, Escap-26P, can be
powered by up to 24V and has a
maximum power output of 3.5W and a
maximum starting torque of 180gcm.
Nine-segment commutators are employed
on these models and a time constant of
20ms is obtained.

Each of the range of motors is
sub-divided into numerous variants. Prices
start at about £3 per motor. Some models
have built in v.d.rs to eliminate surges.
Portescap (U.K.) Ltd, 204 Elgar Rd,
Reading, RG2 0DD.

WW378 for further details

Solid-state lamp and holder

A lamp having a solid-state light emitter
is available from Oxley Developments
Company. The holder incorporates the
‘Barb> Cone-lock principle for rapid
assembly to panel or chassis without risk

of damage. Switch-on is surge free.
Characteristics:
emitter red

operating current 20mA (max 40mA)
nominal operating

voltage 1.7V
brightness 50ft-1(170 cd/m?)
emission peak wave-

length 650 nm
maximum operating

temperature 70°C
emission rise and fall

time 1.0ns
maximum reverse

current 0.3uA (V, 3V)

Oxley Developments Co Ltd, Priory Park,
Ulverston, North Lancashire.
WW388 for further details

I.C. audio amplifier

Integrated audio amplifier type SL403D is
a short-circuit proof version of SL403A. It
delivers three watts of power continuously’
into an eight-ohm load directly from a
piezo-electric pickup. Distortion is 0.3 to
0.5% from 100Hz to 5kHz (as for the
earlier version). Short-circuit protection is
achieved by including sensing resistors in
series with the output transistors (see
diagram). If the voltage rises above a
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pre-set value the 's.c.r—integrated onto
the chip—~conducts turning on two
additional transistors and turning off the
output devices. To switch off the s.c.r. the
supply must be interrupted. Type S1402D
(two watts) is also available. Plessey
Microelectronics, Cheney Manor, Swin-
don, Wilts.

WW363 for further details

Mercury-wetted relays

A range of mercury-wetted relays with no
contact bounce is claimed by Associated
Automation to be the only type with a
single-pole switch. Contacts are rated at 1A
or 250V with a maximum of 50VA.
Operating life is quoted as 1000 million
operations and contact resistance is 40
milliohms. They use a single-pole wetted
switch suitable for telephone use because
of its small size. Operate and release
ampere-turns are 55 and 20 respectively.
Associated Automation Ltd, 70 Dudden
Hill Lane, London N.W.10.

WW360 for further details

Sandwich stepper

N.S.F. Switches and Controls introduced
a neat little stepping switch of unusual
design. The switch is rectangular in shape,
quite small (75x56X12mm), and
12.7mm thick. The actuating solenoid and
drive assembly is sandwiched between two
printed circuit boards which carry the
printed contacts and wiring. The stepper
has twelve positions and incorporates a
‘home on zero’ arrangement. Life of the
device depends on the load switched by
the contacts and lies between 2 and 5
million operations. The contacts are
capable of carrying a current of 2A and
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will break a current of 120mA at 120V
a.c. or 500mA at 28V d.c. Maximum
stepping speed is 60 /sec—not continuous.

N.S.F. Ltd, Keighley, Yorks BR21 SEF.
WW381 for further details

Contact resistance meter

In the model RM371 milliohmeter made
by British Physical Laboratories the test
specimen is connected to a constant 10mA
source at 10 or 30mV and 1kHz and the
voltage drop across it measured. Range is
20u2 (first marking) to 300Q2 with an
accuracy of +2% of full scale reading. It
includes a go/no go indicator for pro-
duction use. As well as measuring contact
resistance of relays, switches and
connectors, it is useful for p.c. boards,
heating elements, fuses and thermo-electric
elements. Price is £150. B.P.L.
Instruments Ltd, Radlett, Herts.

WW361 for further details

Instrument potentiometer

A 1.5-watt linear wire-wound poten-
tiometer for instrument applications is
now made by Welwyn Electric. Based on
an earlier potentiometer designed for
television convergence controls it is now
available as a P29 type in a resistance
range from 5Q to 5k with 10%
tolerance, or 2% to special order. It is
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suitable for use up to S00V. Price is 15p
in bulk quantities. Welwyn Electric Ltd,
Bedlington, Northumberland.

WW353 for further details

Video transistors

Three n-p-n video transistors from Mulard
have low feedback capacitance and- high
voltage rating. Maximum Vcpgo is 185V
for BF336, 250V for BF337 and 300V
for BF338. Maximum Vg is 120V for
BF336, 180V for BF337 and 180V for
BF338. Other characteristics shared by
the three devices are as follows:

maximum I¢cys (peak value) 100mA

(for period ¢ < 27us) 150mA

(for period ¢ < 0.5us) 200mA
maximum P,,,

(Tmp < 145°C) 2.75W
maximum junction temperature  200°C
minimum Agg

(IC = 30mA, VCE = 10V

T; = 25°C) 20
minimum fr

(Ic = 30mA, Vg = 20V) 80MH:z
typical — CRE

(Ic = 10mA, Vg = 20V) 3.0pF

Mullard Ltd., Mullard House, Torrington
Place, London W.C.1.
WW391 for further details

Transistor tester
The characteristics of bipolar transistors,
diodes and zener diodes can be measured
using this low-cost transistor tester (TM12)
from Levell Electronics Ltd, Park Rd,
High Barnet, Herts. An abridged specifica-
tion appears below; the price is £65.
Icpos Igpo 5 ranges between 10nA and
100u A f.s.d. at any of 12 volt-
ages between 2 and 150. Short
circuit current limit 1mA.
10 or 100V f.s.d. at currents
of 10 or 100uA, or ImA,,
o.c. voltage limit=150.
Iy Decade ranges from 10nA to
10mA f.s.d. at fixed Iz between
1zA and 100mA. Vg=2V.

BV cpo

hrg 10 to 2000, f.s.d., three scales.
VBE 1v de
VeE (sap 1V fisd. at Ic between 1 and

100mA with I/Ip selected at
10, 20, or 30.

Ipr As Igpo
VZ As B VCBO
Vpr 1V f.s.d. at currents of between

14A and 100mA.
WW 380 for further details

Crystal escillators

Two compact oscillators, FS5903 and
FS5953, made by Cathodeon Crystals
allow for voltage control of oscillation
frequency. Frequency can be altered by
a variable potentiometer or modulated
at audio frequencies. Each unit can be
directly interfaced with t.tl. logic gates
in the -74 (or similar) series, and can be
directly connected into a phase locked
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loop. The oscillators are based on the
FS5901 and FS5951, the latter having
compensation for temperature effects and
allowing for frequency stability of +0.1
p.p.m. between 0° and 60°C. Linearity
for both packages is better than +5%
on the control range 0.5V to 5.0V, and the
output is a 0-2.8V minimum square wave.
Cathodeon Crystals Ltd., Linton, Cam-
bridge.

WW387 for further details

Digital voltmeter logic module

A single m.o.s. integrated circuit
manufactured by Integrated Photomatrix
Ltd., Grove Trading Estate, Dorchester, ~
Dorset, provides all the logic necessary
for a digital voltmeter with a four digit
plus 1 display. To build a complete
voltmeter it is necessary to add only an
integrator, clock multiplexing switches,
comparator and single display decoder.
Use of the new i.c. results in a saving of
some 20 standard t.t.l. packages. The
device, MC9C2, will give up to five
readings a second, is capable of phase
locked loop operation, and has facilities
for autoranging and set-point comparison.
WW379 for further details

Communication receivers

Eddystone hac their impressive range of
communicatior: receivers on display at a
small private exhibition. Among the
various receivers was the model 1830
general purpose h.f/m.f. receiver. Wireless
World used a pre-production prototype of
this model for its 60th birthday amateur
radio station, GB3WW, which operated
during April. The 1830 is a double
conversion superhet covering 120kHz to
30MHz in nine bands——incremental
tuning is available above 1.5MHz
Reception modes are c.w., m.c.w., d.s.b.
and s.s.b.; a four-position selectivity filter
is provided. Sensitivity is 3u V for 15dB
signal-to-noise ratio. Ten switched
crystal-controlled channels are included, in
addition to the continuous tuning, in the
standard version.

The EB37 is a broadcast receiver
developed from, and intended to replace,
the EB35. Unlike the EB35 it does not
have a v.h.. band. Coverage is
long-wave, medium-wave and 1.5 to
22MHz in three bands. Sensitivity is 5S4V
for 15dB signalto-noise ratio up to
3.5MHz and 15 # V at higher frequen-
cies.

Eddystone also had on display a v.h.f.

interference  tracing and measuring
receiver, developed for the Post Office.
The measuring range provided is 110dB
and measurements may be made to an
accuracy of +2dB over the frequency
range 31-250MHz (three bands). For a
6dB indication above noise an input of
24 V is required—field strength
<204 V/m. Reception modes are
c.w., am. and fm. It will be more than
12 months before the noise measuring
set No. 31A is generally available.
Eddystone Radio Ltd, Alvechurch Rd,
Birmingham B31 3PP.

WW376 for further details

Solder tags for inductors

To avoid the problem of the cheaper kinds
of plastic melting when soldering to
attached tags, Aladdin Components have
produced a new tag arrangement for
trarisformer bobbins. The tags are set in a
thermosetting plastics material which is

clipped into place on the thermoplastic
nylon bobbin. This avoids the high cost of
a thermosetting plastics material for the
whole bobbin. Aladdin Industries Ltd,
Greenford, Middlesex.

WW356 for further details

Time-standard quartz crystals

ITT have developed two crystals, avail-
able in glass envelopes or elongated TO-5
and TO-8 metal cans, with frequencies
of 16,384 and 8,192Hz. When used with
standard 7-bit i.c. binary dividers these
provide 1Hz reference accurate to 2 min-
utes per year. Standard Telephones and
Cables Ltd., Edinburgh Way, Harlow,
Essex.

WW389 for further details

Reliable electrolytics

Made in France by Seco Novea, new
high-value electrolytic capacitors have a
life of 100,000 hours under ‘normal’
conditions. Known as the Prosec 85 series
they are available in voltage ratings from
6.3 to 80V and capacitance values from
8204 F to 0.15F. They are specially
suitable for smoothing with 100-Hz ripple
current rating of 16A for 12,000u F at
80V and 5.5A for 10,000 4 F at 6.3V.
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(These 20°C figures derate by just over a
factor of two at 85°C.) Leakage current
(inp A) is less than 10,/CV (C inpF).
Available in the UK. from Advance
Filmcap Ltd, Rhosyedre, Wrexham,
Denbighshire.

WW359 for further details

Planar transistors

Three silicon planar n-p-n chips by
Ferranti are the basis of a new range of
transistors. The devices have a Vgo
rating of 80V and a minimum hgg of 60
at 1A. They are available in packages
allowing a dissipation of 11 watts (TO-5),
15 watts (TO-66) and 20 watts (TO-3).

Ic  hpg Veesa fi{MHz)

<0.5V 60
<0.5vV 60
<0.5V 30

ZTUl 3A 60@I1A
ZTU2 5A 60@3A
ZTU3 10A 40@6A

Other types which may be produced from
these chips are BDY60, 2N4000 (ZTU1),
BFX34 (ZTU2) and 2N3420 (ZTU3). A
new p-n-p- equivalent of the ZTX341
100-volt tube driver is the ZTX541. New
Micro-E transistors are BF403 (similar to
BC107), BF404 (similar to BC179), BF405
(similar to 2N2220) and BF406 (similar
to BCY70). New types ZTX384A-C are
high gain low-noise transistors with spreads
of 240-500, 240-900 and 450-900.
Ferranti Ltd, Gem Mill, Chadderton,
Oldham, Lancs.

WW 364 for further details (ZTU1-3)
WW 365 for further details (tube driver)
WW 366 for further details (BF403-6)
WW 367 for further details (ZTX384)

Automatic digital bridge

Direct reading of capacitance, inductance,
conductance, resistance, loss factor and
Q is provided in the automatic digital
bridge, model B900, announced at the show
by Wayne Kerr. This four-quadrant bridge

has twin displays reading up to 19999.
Either or both displays can be used as a
four-range d.v.m. In addition a reciprocal
capacitance facility provides a linear
distance/readout relationship for checking
capacitive transducers. Wayne Kerr Co.,
Roebuck Rd, Chessington, Surrey.

WW395 for further details

Dual in-line components

Dual in-line switch by Erg provides a
variety of switching arrangements from
1-pole 8-way to 4-pole 2-way. Called
DILswitch 16, it is rated at 28V, 250mA
and has a minimum life of 20,000 contact

o —
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wipes. Price is about £1. DILpack 14
(illustrated) is a package for assembling
components costing £20 for 100. Erg
Industrial Corporation Ltd, Luton Road,
Dunstable, LU5 4LJ, Beds.
wwsﬁz for further details

100-MHz c.r.t.

Brimar cathode-ray tube type V4152B
made by Thorn is intended for oscilloscope
use at frequencies up to 100MHz, and
especially for computer servicing. Side
y-plate connectors give a low capacitance
to all other electrodes of 3.5pF and this,

kd

2 ® o

together with small spot size, make the
tube suitable for 100MHz use. High
y-sensitivity (deflection coefficient 2.8 to
3.6V/cm at 12kV) allows the tube to
operate with 43V pk-pk for 1.5 times
screen height. Control grid cut-off voltage
is —40V to —70V. Thorn Radio Valves
and Tubes Ltd, 7 Soho Square, London,
W1V 6DN.

WW355 for further details

Variable networks

By sequentially contacting over 1000
individual thick-film capacitors the
Sprague Varinet variable networks provide
capacitances variable over a range of
1:1000. The latest Varinet units also
incorporate variable resistors as well as
static RC networks. Standard units, which
measure 1 X 1 X 0.5in,incorporate one or
two variable capacitors (10-10,000pF) as
well as variable RC combinations with
constant impedance at 1kHz, or a con-
stant RC product of 160us. Sprague
Electric (U.K.) Ltd, 159 High St., Yiewsley,
W. Drayton, Middx.

WW394 for further details

High-density power supplies

High-current models in the BRM range of
power supplies by Advance Electronics
have a power output density of one watt
per cubic inch. The range comprises units
providing up to 60 V at 1 or 3 A and up

to 40 V at 1, 5, 10, 30 and 50 A. The 30
and 50-A models are 19-in rack mounting
size and the rest half-rack size. They are
provided either with thumb-wheel switches
for output selection or potentiometers with
meter indicators. High packing density is
achieved by a special transformer design,
which eliminates the necessity of a choke,
together with a thyristor regulator.
Advance Electronics Ltd, Raynham Road,
Bishop’s Stortford, Herts.

WW354 for further details

® Pye TMC has developed a range of both
plastic cased and plastic sleeved foil
capacitors having low self-inductance,
low series resistance and low dissipation.
The capacitance range is 1000 pF to
0.5uF at 160V. Pye TMC Ltd., Capacitor
Division, Oldmedow Road, Hardwick
Trading Estate, King’s Lynn, Norfolk.
WW392 for further details

® Plessey showed the Planar 850
random access core memory, claimed to
be the lowest-cost system ever produced
by Plessey. Designed to provide capacities
up to 32,786 words of 18 bits, it comprises
modules each of 4096 words, 8 bits.
Plessey Components Group, Wood
Burcote Way, Towcester, Northants.
WW369 for further details

® Miniature relays made in Germany
are available from Londex. Model 5200
and 5510/50 are suitable for p.c. board
mounting and are designed for use with
transistor circuits. Type 5200 has
silver /nickel contacts rated at 2A and
250V (75VA max.) and will operate at
50Hz. Type 5510 has silver contacts rated
at SA (and 350V (450VA max). Coil
power for both types consumes §00mW.
Londex Ltd, P.O. Box 79, 207 Anerley
Rd, London, SE20 8EW.

WW371, for further details

® Copper tubes are used for water
cooling on the BK 448 ignitron for welding
control, made by EEV. This prevents
corrosion in older ignitrons resulting from
water impurities acting on stainless steel
tubes. The ignitron works from a 250 to
600-V supply and can provide up to
600kVA with two tubes in parallel.
English Electric Valve Co., Chelmsford,
Essex.

WW372 for further details

® Included in the range of 20 new
products shown by Belling & Lee are
miniature fuseholders and delay fuses, an
illuminated push-button circuit breaker,
latching coaxial plugs and sockets, and 9-
and 50-way miniature connectors. Belling
& Lee Ltd, Great Cambridge Road,
Enfield, Middlesex.

® The lead length has been increased
and a pip has been raised on the lead out
of the resistor range 174 from Erie
Electronics. The idea of course is to ensure
that the resistor does not fall off the circuit
board before soldering on production
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lines. Three versions of the device are
available all rated around 0.25W at
70°C. The resistors are available from
10Q to 12MQ in 5, 10 and 20%
tolerances. Erie Electronics Ltd, South
Denes, Great Yarmouth, Norfolk.
WW382 for further details

® New microwave power transistor
made by GEC-AEI Semiconductors,
Witham, gives §-watt output at 4GHz
with 6dB gain. (Their older DC5501 gives
1 watt at 2GHz.) It is hoped to extend
power output to 5 watts.

WW368 for further details

® One of the six new products
introduced by Fluke International
Corporation was the model 8200A digital
voltmeter. The four-digit display enables
measurements to 1kV with a resolution of
1« V and an accuracy of +0.01% of input
+0.01% of range.

WW383 for further details

® Only £245 will buy you the latest
50MHz counter /timer (TF2416) from

Marconi Instruments (St Albans, Herts).

The TF2416 has a six-digit display plus
polarity indication, a 10MHz internal

frequency reference with a stability +1 X

10°%, gating times from 0.17uxs to 10s in
decade ranges and three inputs, etc.

Several options are available. '
WW384 for further details

® A range of Kkits, called Josty Kits,
could be seen on the stand of Stylus
Supplies (Mountings) Ltd. These Kkits,
which are manufactured in Denmark,
should appear on the British market
sometime in the future when a suitable
distribution chain has been set-up. The
range includes most of the electronic
novelties normally built by the home
constructor including automatic car
parking lights, a projector control unit,
windscreen wiper control unit,
‘psychedelic light controller’, photo timer,
as well as audio, r.f. and f.m. equipment
and transistor ignition systems. Stylus
Supplies (Mountings) Ltd, P.O. Box 41,
Tavistock St, Bletchley, Bucks.

® Hewlett Packard (224 Bath Rd,
Slough, Bucks SL1 4DS) have announced
a new low-cost 3-digit display multimeter.
Ranges are 1mV to 500V a.c. (20Hz to 10
MHz), 100mV to 1kV dc., 1A to
100mA and 1 Q to 10m. All figures
given above are f.s.d.; over-range of 100%
f.s.d. is possible on all ranges except 1kV;
polarity indication is automatic and
overload protection is available on all
ranges. Model 3469A, price about £300
including duty.

WW38S for further details

® A ‘Sucobox’ is a screened container
for such things as r.f. attenuators,
matching units, probes etc. Sucoboxes are
available in several sizes with a variety of
coaxial sockets; they are manufactured by
Suhner Electronics Ltd, 172/176 Kings
Cross Rd, London WCIX 9DH.

WW386 for further details
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RCA Announces the Industry’s First
Power Transistor Thermal-Cycling Ratings.

PT
WATTS
- | 1]
100 This “pyramid” is a typical example
of RCA’s new thermal-cycling rating
system based upon a developmental
B 175 W_transistor.
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The Rating“Pyramid”-built with the help
of RCA's Controlled Solder Process.

RCA., the industry leader in over-all silicon resources, introduces a totally new
conceptin thermal-cycling ratings to help you establish and extend equipment life.

Using these new thermal-cycling ratings, you can tell at a glance the life
expectancy of any given RCA power transistor in terms of number of cycles, power
dissipation, and case temperature change. Arating chart is being developed

for each family of RCA power transistors, and will be included in data sheets as they
are completed. RCA’s Controlled Solder Process (CSP) has made possible

these ratings — the only such ratingsin the industry.

Controlled Solder Processis an RCA development. Withit, RCA can control the
effects of thermal stress between the peliet and mounting base, and thereby
extend the number of times a transistor can be cycled thermally. CSP increases the
device thermal-cycling capability from five to 20 times. The RCA “pyramid”

isthe only rating chart yet devised to help you avoid thermal-fatigue failure

in the field.

This announcement of thermal-cycling ratings on power transistors is made in the
same spiritas RCA's pioneering disclosure in 1964 on Second Breakdown
capability. The philosophy, simply, is to continue to provide power transistor
users with the best possible tools to achieve the optimum interface between the
capabilities of RCA devices and the needs of their applications.

For more information on RCA's new thermal-cycling ratings, consult your local RCA
Representative or your RCA Distributor or write to : RCA Ltd., Solid State Division,
Sunbury on Thames, Middx. Tel : Sunbury 85511. Telex : 24246. Grams : RCA London
or on the Continentto: RCA, 2-4rue du Liévre, 1227 Geneva, Switzerland.

WW-—071 FOR FURTHER DETAILS
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Sonic Scanning for Tubeless TV

A formula for the future

by J. J. Belasco

For many years television production has
been frustrated by the sheer physical size
of television cameras. Film cameras are
much smaller and more mobile and
consequently television suffers from a
surfeit of old fashioned, stylized film
techniques and clichés. Because of the
availability of small film cameras little
work appears to have been done to reduce
the size of television cameras and this has
affected outside broadcasting above all.
This writer who is currently concerned
with televisicn o.bs, looked forward to
lightweight 0.5. cameras with the arrival of
the vidicon/Plumbicon, but hopes were
dashed when it was found necessary to use
three tubes for colour and despite the
B.B.C. publishing a monograph on a
two-tube camera based on an idea by the
writer (B.B.C. Monograph No.50,
September 1963). anything less than three
tubes has not been used for professional
television. A knowledgeable section of the
industry even insist on four tubes and
television o.bese is the order of the day
(see article in the Royal Television Society
Journal, Vol.11, No.10, Summer 1967).
Until a one-tube camera arrives television
will not compete in mobility with a 16mm
cine camera, although it is already far
superior in picture quality. Even when the
single-tube camera arrives, the tiny
pick-up area of the Plumbicon is nullified
by the length of the tube necessitated by
the gun assembly and scanning/focus
coils. At the receiving end the viewer has
to suffer a similar assembly which makes
his display nearly as deep as it is wide
(although it makes little difference if the
display is monochrome or colour). Thus
the viewer is limited in screen size. The
whole problem seems to revolve around
the scanning system—and the requirement
of the scanning system of an inertialess
reading /writing device. Current technol-
ogy uses an electron beam to read or
write. Light beams have been used (Baird),
but light beams require mechanical devices
to scan them and these are big and
cumbersome. Scanning by mechanical
means has been used as recently as the
Apollo 12 missions for frame sequential
colour and although this produced a very
lightweight camera (which the writer
thinks has great possibilities for television)
it can only be a frame sequential device.
There is, however, one other inertialess

device which might be useful for
scanning—an electric field. If an electric
field could be persuaded to perform the
classic scanning motion over a
photosensitive surface it might be possible
to extract the appropriate brightness
information from it. To this end the writer
proposes the following suggestions
(Provisional Patent 28737). Refer to Fig.1,
which represents one television scanning
line only. This line is made of a bar of
glass or steel or some such solid but elastic
material. At one end of this line bar is an
electromechanical transducer which is fed

|

X frame

§|_.._>

=

steel bar

Dlrection
o
sonic pulse

Transducer

Fig. 1.

with a voltage pulse. This transducer thus
excites the line bar and sends a pulse of
sound—a sonic pulse—travelling down it.
This sound pulse, of longitudinal elastic
deformation, travels along the bar at the
speed of sound (in a solid medium). If the
bar is made the correct length the sonic
pulse will travel down it in the time of one
television line. Sound waves are, of course,
normally longitudinal waves, i.e. the wave
motion is in the direction of propagation
(unlike light or electromagnetic waves
whose wave motion is at right angles to
the direction of propagation). However a
little used physical law, Poisson’s, states
that in solid bodies any elastic
deformation in a longitudinal direction is
accompanied by a proportional deforma-
tion in a transverse direction. One way of
utilizing this travelling mechanical wave
for scanning is to place a slab of
piezoelectric crystal in intimate contact
with the bar. Thus the mechanical pulse
moving along the bar produces a travetling
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voltage pulse in the piezoelectric crystal.
This is the basic principle of sonic
scanning—a sonic pulse travelling in an
elastic medium generates a travelling
electric field in a crystal lattice.

To utilize this travelling voltage pulse
(Fig.2) a ‘sandwich’ constructed of a back
conductor, a photoconductor and a front
transparent conductor is laid on top of the
crystal. Light from the televised scene
travels through the front conductor. A
voltage bias is applied to the front and
back conductor and has a polarity such
that a current cannot pass through the
photoconductor until the arrival of the
travelling voltage pulse. The current that
flows through from the front signal plate
to the back signal plate is thus
proportional to the light falling on the
photo-sensitive surface at any given point
on the scanning line, but is only delivered
to the output terminals on the arrival of
the ‘electrosonic’ gating pulse. Thus one
line scan is achieved.

Frame scanning is achieved by passing
the voltage pulse at the end of the line bar
to another transducer at the beginning of
the next line bar, which sonically excites

Sonic pulse
Voltage >
pulse In
—— ﬂ Line1

I 3

Lf % Linez
q ~ ? Line3

T voltage pulse
Transducers onto Line 4---Line 625

Fig. 3
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this second line bar, and so on. Thus the
cycle is: line sonic pulse moving along a
line bar (accompanied by travelling
voltage pulse), voltage pulse transferred in
line blanking to next line bar transducer,
and so on. Once the sonic pulse is fed into
line bar No.l it will run on down at
scanning speed to line 625.

As an alternative, frame scan could be
produced by attaching a vertical bar and
piezoelectric crystal to the back of the
assembly of line bars (Fig.4) and sending a
sonic pulse down this vertical bar.
Appropriate connections are made from
the vertical crystal to the back conductors
of each line bar sandwich and the biasing

Vertical
sonic pulse
tin

Piezo
1 crystal
by

Electrical connections
from vertical piezo
to back conductors

/7

Horizontal
sonic putse in

Fig. 4

is arranged so that the light sensitive layer
does not become conducting until the
arrival of both a line and frame
‘electrosonic’ gating pulse. The vertical bar
would need to have a sound transmission
speed (or appropriate length) to equal
frame scan time. (Or, alternatively, an
electrical frame delay line could be used.)
An advantage of this latter frame scanning
technique is that all the line bars and piezo
crystals could be made into one solid slab
of picture area, on top of which are laid
discrete line ‘sandwiches’. The line sonic
pulse could then be injected laterally
through the whole slab (instead of line by
line) since each ‘sandwich’ requires the
arrival of a line and frame pulse to make it
conduct.

The modification for transmission of
colour pictures (Fig.5) is a simple one.
Each line ‘sandwich’ would consist of a
single back conductor on which are laid

three parallel layers of photoconductor

and a front transparent coloured
conductor. The travelling ‘electrosonic’
pulse thus runs along all three colours
simultaneously producing simultaneous R,
G, B outputs. No registration problems
are created and no scan controls are
required. However, the speed of sound in
steel or quartz is about 3,200 metres per
second, giving rise to a line length of 16cm
for a 625-line system. The optics for a
taking area this size may be inconvenient
at the present state of the art, but
geometric electron image magnifications

of r
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may provide the answer to the problems of
taking area. Nevertheless the possibility of
strapping a flat plate of approx. 6in side
over the back end of a zoom, albeit of
complicated optics, ought to excite the
television industry.

The display side could also benefit by
this system. It should be possible with
sufficient development to propagate a
sonic pulse through a crystal lattice in
such a way that light cannot normally
pass through the crystal due to crossed
planes of polarization but upon the arrival
of the sonic pulse, the plane of
polarization is aligned, permitting light to
pass. Thus a solid slab of piezoelectric
crystal (or equivalent) may behave as a
photographic transparency, allowing a
light to be projected through the crystal
slab onto a projection screen. The
lightness of the image is thus not
determined by phosphor brightness, but by
the brightness of the projection lamp.
(Prov. Patent 49465.)

Looking into our crystal ball, perhaps
we shall see a future generation of
television viewers also looking into a
crystal ball activated by sonic scanning
producing television in the round!

Books Received

Solid-State Devices and Applications by
Rhys Lewis. The author, a lecturer in
electronics at Llandaff Technical College,
Cardiff, has written this book specifically for
technicians. In it he has assembled the theory
of operation, manufacture and main appli-
cations of all the major solid-state devices
now available. The first part summarizes
fundamentals of semiconductor theory and
describes diodes, bipolar and unipolar
transistors, and integrated circuits. Part two
discusses applications of these devices in
relation to amplification, oscillation, non-linear
circuit operation, logic and power control. The
first chapter of the final part describes
equivalent  circuits for  semiconductors,
showing how these are derived fronf
four-terminal network theory. This is followed
by two chapters on logic, including treatment of
Boolean algebra, Veitch diagrams and de
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Morgan’s theorems. Pp 258 including index.
Price £3. Butterworth & Co. (Publishers) Ltd.,
88 Kingsway, London WC2B 2AB.

Pickups and Loudspeakers by John Earl.
Designed as a companion to Mr. Earl’s How to
Choose and Use Tuners and Amplifiers this
book completes his survey of the audio
reproducing chain. After an introductory
chapter, outlining the manufacturer of
gramophone records and discussing some
fundamental technical aspects of pickup
systems and loudspeakers, the book deals very
practically with pickups and speakers. The
discussion afforded under the headings ‘using’
and ‘choosing’ is very valuable and there seems
to be no significant aspect left out. The two last
chapters deal with turntable units and
headphones. Pp.203 including index. Price £3.
Fountain Press Ltd, 46-47 Chancery Lane,
London WC2A 1JU.

Conferences
and Exhibitions

Further details are obtainable from the
addresses in parentheses

LONDON

July 12-17 Imperial College
Industrial Measurement and Control by Radiation
Techniques
(LE.E., Savoy Place, London WC2R OBL)

BIRMINGHAM

July 5-9 Bingley Hall

Materials and Fastenings Exhibition
(Busirgess Conferences & Exhibitions, Mercury
House, Waterloo Road, London S.E.1)

BRISTOL

July 9-12
Marine Electronics
(S.E.R.T., 8-10 Charing Cross Rd., London W.C.2)

The University

CARDIFF

July 5-9 Sofia Gardens
Advanced Industrial Measurement & Control
(Exhibitions Wales & West, Holly House,
Rhiwderin, Nr. Newport, Mon. NF] 9YF)

EXETER

July 3-5
Band Structure in Solids
(Inst. Phys. 47 Belgrave Sq., London S.W.1)

The University

NOTTINGHAM

July 6-8 The University
Electronic Control of Mechanical Handling
(IE.R.E., 9 Bedford Sq., London WC 1B 3RG)

OVERSEAS

July 13-15
Electromagnetic Compatibility
(R. Showers, Moore Sch. of E.E., Univ. of Penna.,
Philadelphia, Penna 19104)

July 26-Aug 6 Louvain
Summer School—Impact of Optimization Theory
on Technological Design
(Dr. M. J. Rijckaert, Inst. voor Chemie
ingenieurstechniek, Katholieke Universiteit Leuven,
de Croylaan 2, 3030 Heverlee, Belgium)

Philadelphia
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Personalities

H. Stanesby, C.G.I.A., F.LEE.,
director of radio technology at the
Ministry of Posts and Telecom-
munications since the formation of
the ministry, retires on August
2nd. Immediately prior to this
appointment he was deputy
director of research at the Post
Office having been staff engineer in
the radio planning and provision
branch of the Engineering
Department from 1952 to 1960.
Mr. Stanesby, who is 65, joined
the Post Office Radio Laboratories
at Dollis Hill as a youth-in-training
in 1924 and in 1951 was made
responsible for the direction of the
laboratories. He played an
important part, especially in the
design of the quartz crystal filters,
in developing coaxial systems for
multi-channel telephony.

C. W. Sowton, 0O.B.E.,
B.Sc.(Eng.), F.IE.E., at present
deputy director of radio technol-
ogy at M.P.T., will succeed Mr.
Stanesby as head of the
department. He is also appointed
chairman of the technical
sub-committee set up by the
Television Advisory Committee
which was reconstituted by the
Minister last January. Mr. Sowton
was staff engineer in the overseas
radio planning and provision
branch of the Post Office from
1961 until his appointment in the
M.P.T. in 1969. For about 10
years prior to 1961 he was
concerned with the technical
aspects of the sound and television
broadcasting services in this
country, especially on questions of
frequency allocation. He was also
for some years secretary of the
T.A.C. technical sub-committee.
The other members of the T.A.C.
technical sub-committee, of which
Mr. Sowton is chairman, are:
Professor J. Brown and Dr. J. A.
Saxton (independent members);
M. A. E. Butler, R. J. Clayton and
K. L Jones (radio industry); R. P.
Gabriel (Relay Services Assoc.); J.
Stuart Sansom (Independent TV
Companies Assoc.); J. Redmond
(B.B.C.); F. Howard Steele
(L.T.A); J. K. S. Jowett and D.
Wray (Post Office); E. S. Mallett
(Dept. of Trade and Industry); and
T. Kilvington (Min. Post & Tel.).
The reconstituted technical sub-

committee has been asked by the
T.A.C. for advice on the technical

‘problems involved, the time scale

for implementation and the costs
of development in terrestrial and
satellite broadcasting, the distribu-
tion of broadcasting by wire and
the introduction of apparatus to be
used with television sets for
recording and playing back
programmees.

E. L. E. Kluth, Ph.D., M.Sc., has
been appointed assistant to the
managing director, P. C. G.
Danby, of Brookdeal Electronics
Ltd, of Bracknell, Berks. Born in
Danzig, Dr. Kluth, whe is 32,
came to England in 1964 to take
his Ph.D. at Reading University,
having spent the previous twelve
years in Canada where he
graduated and gained his

masterate at the University of
Manitoba. In 1968 he went to the
U.S.A. and spent 18 months on a
post-doctoral

fellowship at the

Norman Parker-Smith (right), technical manager of Marconi’s

State University of New York,
Buffalo, concentrating on low
temperature specific heat measure-
ments. Since 1969 he has been
with Moore Business Forms Inc.
of Niagara Falls, New York, as a
research physicist in charge of the
physics department.

The gold medal of the Royal
Television Society “‘for outstanding
contributions to television”, has
been awarded to T. H.
Bridgewater, O.B.E.. F.1LE.E., who
retired from the B.B.C. three years
ago. Mr. Bridgewater, who is 63.
joined the Corporation in 1932 as
an assistant maintenance engineer
in the small nucleus of staff who
installed and operated the
experimental 30-line television
studio, after working for four years
on television development with
Baird. He was appointed a senior
maintenance engineer at Alexandra
Palace when the B.B.C’s 405-line
service started in 1936. After war
service with the R.A.F.. in which
he was engaged on radar and
navigational aids and attained the
rank of Squadron Leader, he
returned to the B.B.C. in 1946.
He became superintendent engi-
neer, 'television outside broadcasts
in 1952 and chief engineer, tele-
vision in 1962, a post he held until
his retirement.

A. C. Richards has been appointed
deputy managing director of
International Aeradio Ltd which
he joined in 1947. As head of the
Services Division he will be
responsible for the organization
which plans, installs, operates and
maintains technical services for
aviation and telecommunications

Broadcasting Division, receiving, on behalf of the design team
responsible for the Marconi mark VIII colour camera, a Pye trophy,
plus £1050, from Peter Threlfall (managing director of Pye) at the
Royal Television Society’s annual ball, on May 14th. The camera was
chosen as ‘‘the most significant contribution during the year to the
development of colour television’’. The team also received the Society’s

Geoffrey Parr Award.
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in nearly 60 countries. He will also
have overall responsibility for the
subsidiary companies overseas.
Following commissioned service in
the Royal Air Force during the
war, Mr. Richards joined the
company as an air traffic control
officer. He served at a number of
stations overseas including acting
as adviser on air traffic control to
the Director General of Civil
Aviation in Italy.

David G. Dalgoutte is this year’s
recipient of the John Logie Baird
Travelling Scholarship awarded
jointly by Radio Rentals and the
Royal Television Society. David
Dalgoutte left the High School of
Glasgow in 1966 for Glasgow
University where he took a B.Sc.
with first class honours last year.
He also won the Isaac Newton
Medal in Natural Philosophy and
is now doing post-graduate research
in optical guided waves. He plans
to visit the U.S.A. to extend his
studies.

The Marconi International Marine
Co. has announced the appoint-
ment of John Older as its
representative in North America.
He succeeds David Bowker who is
returning to the United Kingdom
to take up another appointment.
Mr. Older joined the company’s
sea-going radio officer staff in
1956 and in 1964 was appointed
to the staff at the Hull depot as a
marine technical assistant. He has
served at various company depots
both at home and overseas, his {ast
appointment  being  company
representative in Nigeria.

Keith H. Billings, M.I.LE.R.E., has
joined Coutant Electronics as head
of their ceramic thick film and
encapsulation activities. Mr.
Billings was formerly technical
manager of the standard and
encapsulated power supply deve-
lopment group at Roband
Electronics for 4% years. Before
that he was with the Ministry of
Technology as technical controller
of the electronics test equipment
design and development group.

V. O. Stokes, who joined the
Marconi Company in 1926 and
has throughout most of his career
worked on transmitter research
and development, has retired. Last
year his book ‘Radio Transmitters’
was published. Mr. Stokes has
been editor of the company’s
journal Point-to-Point since 1965.

Ernest Milner, aged 45, has been
appointed director of market
development with A. B. Electronic
Components Ltd, of Abercynon,
Glamorgan. Mr. Milner joined
A. B. Electronics 14 years ago as
chief development engineer. He
served his apprenticeship with
G.E.C. and studied at the Bradford
Technical College.
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World of Amateur Radio

Television interference
on u.h.f.

The description, in last month’s ‘World of
Amateur Radio’, of the Swedish tests on
television receiver immunity—or lack of
it—to high r.f. fields, resulted in a number
of comments from readers. There can be
no doubt that many British amateurs are
concerned that so little attention has been
paid in this country to the assessment and
improvement of the immunity perfor-
mance of television receivers; there is also
little doubt that the former hopes that the
spread of u.h.f. television might virtually
eliminate television interference (TVI) as a
serious threat to amateur operation are
being rapidly dissipated. The tendency for
front-end bipolar transistors to be easily
overloaded; the ability of hf. and v.hf.
signals to leak into the i.f. stages of current
television sets; the use of high-frequency
silicon planar transistors in a.f.
stages—these and many other design
factors appear to offset the reduced
likelihood of serious harmonic radiation at
u.h.f. Another problem which is making
itself felt is the new hazard of interference
at chroma and colour sub-carrier
frequencies of colour receivers.

Whereas a few years ago interference to
television reception on Bands IV and V
was rare, it is now quite common. Ian
Jackson, G3HOX, reports that recent
surveys among members of the Echelford
and  Greenford, Middx, underline
that TVI is still much more serious to
individual amateurs than might be thought
from the official Post Office statistics.
Twenty-two Echelford members reported
48 cases: 34 affecting Band I, 16 affecting
Band III and 11 affecting Bands IV & V.
Nine Greenford members had similarly
been concerned with 48 cases: 40 affecting
Band I, 23 Band III and 20 Bands IV &
V. Most of these cases were dealt with
directly by the amateurs concerned and
thus will never appear in P.O. statistics.
Out of these 96 cases, only one could
definitely be attributed to harmonics
(actually from the receiver side of a
transceiver!), the others are considered to
be the result of television receiver design
or receiver installation practices. Like
many other amateurs, Ian Jackson
believes that the set-makers could greatly
reduce the susceptibility of u.h.f. receivers

to strong local h.f. and v.h.f. signals at
negligible cost. Extremely simple high-pass
filters and isolating techniques to reduce
the leakage of signals into TV receivers
along the coaxial outer braiding or the
mains leads are often sufficient to
overcome the problem.

Unfortunately, British set-makers tend
to shrug this off as very much of a
minority problem. Indeed, the recently
published B.R.E.M.A. annual report for
1970 states on interference that “although
isolated complaints have occurred, there
has been no widespread instances of
interference to domestic TV and radio
services during the current year; this may
be due to some extent to the increasing use
of the u.h.f. rather than the v.h.f. bands for
television”.

It is true that u.h.f. should be much less
susceptible, but it is already clear that this
will not be achieved in practice unless
rather better immunity to h.f. and v.h.f.
signals is built into the sets. It is interesting
to note that in the United States a
signifant number of American manufac-
turers and importers now supply high-pass
filters at no charge in order to help clear
up TVI problems. In Britain, many
hundreds of amateurs still voluntarily
close-down during television transmission
times to avoid the hostility of neighbours
who do not appreciate that the fault so
often does not lie with the amateur.

V.H.F. notes and news

On May 26th, sporadic E conditions
extended up to at least 144 MHz resulting
in contacts between British amateurs and
stations in Yugoslavia. To encourage more
microwave activity, the R.S.G.B. is to
issue awards to amateurs making contacts
over distances exceeding 500 km on 13
cm; 400 km on 9 cm; 300 km on 6 cm;
and 150 km on 3 cm or 15 mm. Minpostel
has agreed that the beacon station at
Lerwick, GB3LER, should be permitted to
operate on 50.1 MHz during darkness
after the close-down of television. There
are now over 60 beacons operating in
Region 1, including 40 in the 144-MHz
band and 11! in the 432-MHz band. A
recent addition is OE3XAA on 145.988
MHz located at a height of $65 metres on
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the Hoher Lindkogel in Austria. The
American Electronics Industries Associa-
tion has failed in its attempt to have the
band 146 to 148 MHz re-allocated for
Citizens’ Band operation, but has now
formally proposed to the F.C.C. that
220-222 MHz be diverted to a new
“Class E” Citizens Radio service; this
proposal is being strongly opposed by the
A.R.R.L.

Licence figures

The latest Minpostel licence figures again
emphasize the rapid increase in Class B
(v.h.f. only, phone only) licences. In the 12
months to March 3lst, 1971, Class A
licences increased by 2.2% to 13,777,
Class B by 21.8% to 2656; Class
A/mobile by 2.3% to 2558; Class
B /mobile by 46.2% to 389; amateur TV
by 8.3% to 195. A small but significant
number of Class B licencees subsequently
take the morse test in order to obtain a
Class A licence. To encourage morse
training, over 100 morse training sessions
are transmitted by British amateurs each
week, under an R.S.G.B. agreement with
the Ministry which normally forbids
messages to be ‘broadcast’ by amateur
stations. Most of the practice sessions are
on the 1.8-MHz band, but some are on
3.5, 28, 70, 144 and 432-MHz bands.
Organizer of this service is M.A.C.
MacBrayne, G3KGU, 25 Purlieu Way,
Theydon Bois, Essex.

In brief

C. G. (“Bert”) Allen, GS8IG, the first
amateur ever to obtain a “Worked All
Zones” award for telephony operation,
died recently . . . Robert Skegg, G3ZGO,
has now established two-way slow-scan
television contacts with Greece, Italy,
United States and Guadeloupe . . . Len
Newnham, G6NZ, has recently been
appointed “Society Historian” of the
R.S.G.B. . . . The Baptist Missionary
Society of Great Britain is to operate the
special station GB3BMS on July 10
during the Baptist Church Garden
Party—the equipment will later go to
missionaries in the Congo. . .. A special
Weymouth quatercentenary station,
GB3WQC, will operate from the
Weymouth Arts Centre on July 9-11 . . .
GB2SS will operate from the Southern
Steam Engine Rally, July 24-25, at Milton
Gate, Lewes Road, Polegate, Hants. . . .
Mobile rallies being held during July
include: July 4 Truro and South Shields;
July 11 Upton on Severn; July 17
Winchester; July 18 Scarborough; July 25
Stoney Cross Airfield, New Forest. . .. An
Australian 1.8 MHz listener has logged
about 30 British amateurs. . . . The prefix
SZO instead of SV is being used during
1971 by Greek amateurs to commemorate
the 150th anniversary of the Independence
of Greece.

Pat Hawker, G3VA
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* Practically unbreakable

* High impedence, high level
phones * Carbon microphones
available * Extremely comfortable

* Simple to service,

The new ‘Astrolite’ headset has been adcpted
by many of the leading Television, Broadcasting
and Programme companies for studio and

0.B. use, and no wonder.

It’s fully inserchangeable with all known carbon
level systems. No more of the ‘snap, crackle and
pop’, justtae message, clear and reliable, usinj
our new ncise-cancelling high quality moving-coil
microphore with integral amplifiers.

-

AMPLIVOX | .
COMMUNICATIONS [

LIMI‘{‘ED L DESIGN

|

|
AMPLIVOX COMMUNICATIONS LTD. l
BERESFORD AVENUE - WEMBLEY - MIDDX. |
|

|

I

For noise-free communications, without ‘carbon’ crackles. Write or telephone fora
free demonstration, at your premises, without any obligation.

|

|

Name. I |
Title. i
I

|

l

TELEPHONE 01-902 8991 Address.

GRAMS AND CABLES - AMPLIVOX - WEMBLEY
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EEV make the widest power range This 10 kW klystron canbe easily Dressing the klystronis easy too.

.cf UHF TVklystrons: theyare efficient, removed from its pack. It's then The tuning of the external cavities
economical and compatible with ready to be dressed with the pre- should not be altered. In effect the
solid state drives. Outputs of 45, 28, tuned cavities which have been new klystronis merelyreplacing t.
12,7and 5.5 kW are available. removed from the other klystron. electronbeamin the rf circuit. This
Eventhe biggest ones can be easily operation, including replacement
and safely transported to the most in the magnetic frame, takes about

remote locations. 8 minutes.
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is also easy to lower the klystron Switch on! The upper curve shows Réplacement complete ;

ito the circuitassembly because the optimum transmitter response the sequence transmitter off-circuit

lere are guide rails on the internal before shut down. The lower curve assembly out-cavities off-klystrons

ructure of the magnetic frame. shows the initial response with the changed-cavities on-circuit assem-

he assembly is then pushed back new EEV klystron. Only a trimming bly in-transmitter on-picture

ito the transmitter. adjustmentis necessary to regain transmitted - only takes 30 minutes
optimum performance. with two unskilled men. That's fast

and it willbe along time before it
needs doing again, because EEV
klystrons havelonglives.,

Please ask for the full data. &

EEV know how.

LISH ELECTRIC VALVE CO. LTD., Chelmsford, Essex, England, CM1 2QU. Tel: 0245 61777. Telex: 99103. Grams : Enelectico Chelmsford. E
WW—073 FOR FURTHER DETAILS
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Play your owntune
~ With SE
timer/counters.

Two SE Timer/Counters cover every application in the measurement of
frequency, period, multi-period, time, count, pulse width and ratio. Each gives
you digital display in its most advanced and practical form with push-button
operation — you always know what scale you are using; SE’s usual precision,
stylmg, unbeatable value for money.

A Model SM 200 is a particularly simple, all
purpose, extra-low-cost Timer/Counter, displaying
up to 99999 and occupies only 0.18 ft3.

, Model SM 201 is a superb instrument for the
most sophisticated demands. It displays up to 999999; sensitivity is 10mV,
bandwidth typically 115 MHz, it gives you stored and non-stored display,
level and sensitivity controls — all in an attractive instrument only 0.29 ft3.
Both instruments are light-weight, easy to use, sturdy and reliable.

Write or ring for details.

SE measures up to tomorrow’s technology gdé

SE Laboratories (Engineering) Ltd., North Feltham Trading Estate, Feltham, Middlesex. Telephone: 01-890 1166 Telex: 23995
Transducers, recorders, oscilloscopes, digital instrumentation, data systems, medical electronic equipment, etc.

WW—074 FOR FURTHER DETAILS



o LI

Wireless World, July 1971

New Products

TO-5 socket

The A23-A2045 TO-5 3-lead socket from
Jermyn is of octagonal shape and allows
close packing on 0.40in pitch without
danger of adjacent devices shorting. The
overall height of 0.3in enables devices
with leads up to 0.25in long to be fully
inserted. The socket is moulded in glass-
loaded nylon and is fitted with gold plated
phosphor bronze contacts. Contact re-
sistance is typically 11m£ and capacitance
between contacts is 0.7pF. Insulation
resistance between the contacts is over
10*°MQ. The solder tails are suitable for
p.c. boards up to 0.125in thick and are
arranged on a 0.20in p.c.d. Jermyn Indus-
tries, Manufacturing Division, Vestry
Estate, Sevenoaks, Kent.

WW304 for further details

Recorder test set

Performance of tape recorders can be
measured by the Ferrograph Recorder
Test Set RTS 1, a portable instrument.
Required characteristics—including fre-
quency response, s/n ratio, distortion,
crosstalk, erasure, wow and flutter, input
sensitivity and output power—are measured
by pressing push buttons which select
appropriate sections of the instrument.
One section is a signal generator variable
from 15Hz to 150kHz with a response
flat within +0.2dB and with distortion
less than 0.08% between 100Hz and
20kHz. A level of +5.5dBm can be de-
livered into a load of 600, and coarse
and fine attenuators enable the output
to be set precisely over a range of 65dB.

A second section is a millivoltmeter
with accuracy within +2% f.s.d. from
30Hz to 20kHz and with a frequency res-
ponse flat within +0.2dB between 10Hz

and 150kHz. Its sensitivity can be varied
in 10dB steps to give f.s.d. with inputs
from 1mV to 100V. The wow and flutter
section employs the same indicating in-
strument but in a circuit that makes it
measure peak-to-peak weighted wow and
flutter to C.C.LR. and D.I.N. specifications.
There are two ranges of sensitivity, giving
f.s.d. for 0.3% or for 1%. An internal
oscillator provides the necessary 3.15kHz
test frequency. The fourth section enables
measurements of total harmonic distortion
to be made by the rejection of a funda-
mental frequency in the range 500 to
1,500Hz. Measurements down to 0.05%
are possible with input signals of 100mV
or more. There is provision for connecting
an external oscilloscope.

The instrument will operate from mains
supplies of 105-120V or 200-250V, 50 to
60Hz. It weighs approximately 6.4kg
(141b). Price: £250. The Ferrograph Co.
Ltd., The Hyde, Edgware Road, London
N.W.9.

WW301 for further details

Low-capacitance f.e.ts

Designed for low-noise applications in
wideband amplifiers, the U273A-5A
series of Siliconix fe.ts have a C,g
of less than 05pF and a G of
less than 2pF. Noise figure is 20nVA/f
(Hz) at 1kHz reducing to half this at
around 100kHz. Drain currents are 0.5
to 20mA, 1.0 to 4.0mA and 3.0 to 6.5mA
for the three transistors which have a gy
of 500, 600 and 800u mho. Encapsulation
is TO-72. Siliconix Ltd, Saunders Way,
Sketty, Swansea, SE2 8BA.

WW315 for further details

Stereo simulator

Kampel Electronics are producing a
stereophonic source simulator (as a pre-
amp function) to provide the left and right
channels of a stereo amplifier with dis-
tinctly different signals derived from a
mono source. According to the manufac-
turer the simulator is designed to position
the instruments of a full symphony
orchestra with mono input, avoiding the
‘floating instrument’ effect, and producing
an image lacking only the ‘presence’ of
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two channel stereophonit reproduction.
The unit is equipped to plug into the tape
record/replay facility of a stereo amplifier
—a 5-pin DIN plug connector is provided.
An external tape socket and tape monitor
control is provided on the simulator. When
connected the simulator can be switched
in or out of circuit.

Specification:

Bandwidth 20H-1MHz

input impedance 50k{2

max. input 1V

output impedance 1k

insertion gain 1:1+1

Power is supplied by a 9V (PP3) battery
—current drain is 1mA. Simulator case
measures 100 X 62 X 40mm. Price £10
plus 20p p. & p. Kampel Electronics Ltd,
99 Old Christchurch Road, Bournemouth,
BHI 1EP.

WW312 for further details

Edgewise panel meters

Risso Electronics Products announce a
series of panel meters, in which there is the
option of fitting either a taut-band or
moving-coil movement. The Model 27TME
has been designed to make maximum use
of space without sacrificing readability.
Scale length is 27mm (the earlier Model

47ME has a scale length of 47mm). The
accuracy of both models exceeded the re-
quirements of the class 5 category of the
new B.S. 89/70 on a.c. and on d.c. is class
2.5 in accordance with B.S. 89/70. Risso
Electronics Products Ltd., 137/139 Sand-
gate Road, Folkestone, Kent.

‘WW308 for further details

Printed circuit socket

A socket for printed circuit mounting,
made by Berg Electronics Inc., of Pennsyl-
vania, has a square cup giving (it is
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claimed) more reliable connection than
presently available circular cups. A spring,
soldered to the board, allows round leads

from 0.014 to 0.022in diameter and fiat

leads 0.008 to 0.01lin thick by 0.025in
wide to be accepted. The sockets, called
Minisert, are available separately or in
strip form for use with an inserter machine.
Berg Electronics Inc, New- Cumberland,
Pennsylvania 17070.

WW303 for further details

Audio oscillators

Two spot-frequency oscillators are being
made at the Testing Apparatus and
Special Systems Division of STC. The
GTA-30A (shown) provides 39 spot fre-
quencies from 100Hz to 3900 Hz, using
edge switches. to give a digital presentation
of the frequency. The GTA-30B provides
12 spot frequencies from 200Hz to 3400Hz,
using a rotary switch. Both oscillators will

ap

deliver output levels of + 10 to —70dBm
into impedances of 75, 140, 150 and 6000.
Each instrument can be held in the hand
while making measurements. The oscil-
lators are powered by internal batteries
(two' PP7), and the battery life is at least
100 hours. Two sizes of leather carrying
cases are available. Size is 114 X 216
X 102mm, and weight 1.6kg including the
batteries. Standard Telephones and Cables
Ltd., 190 Strand, London, W.C.2.
WW305 for further details

Radio microphone

Reslo-Audac transmitter type TX/100 is
built into the microphone and operates
with a free hanging wire 17in long. Oper-
ating at 174.8MHz, it provides an output
of 10mW with a modulator amplitude
response of 40Hz to 15kHz +2dB. Dis-
tortion is given as less than 0.5%. A
battery charger is built into the receiver
RX/A which will feed any good-quality
amplifier. Price is £98 each. A cheaper
transmitter (type TX/T £60) is separate
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from its neck microphone. Reslosound
Ltd, 24 Upper Brook Street, London W.1.
WW314 for further details

Low-cost f.e.ts

Redhawk Sales are importing a range of
epoxy encapsulated transistors including
two f.e.ts having low noise, low capacitance
and high gain. Types 2N3823 and 2N4416
(priced at 10p and 24p each in 1000 up
quantities) are n-channel TO-18 style
devices. Characteristics are:

3823 4416
Vess (V) 30 30
I45 (mA) 4-20 5-15
Vesan (V) 1-7.5 155
1,,,(nA) 0.5 0.1
om(umhos)at 1 kHz 3500- 4500-
6500 7500
200 MHz > 3200
400 MHz > 4000
C. (pF) 6 4
Crss (PF) 2 1
P;(mW) at 25°C 250 250

Redhawk Sales Ltd., 33 Highfield Road,
Flackwell Heath, Bucks.
WW307 for further details

Power NOR gate

The MIC 742873 from ITT Semiconductors
is a quad 2-input power NOR gate, with
each of its four outputs capable of driving
forty standard t.t.l inputs. Compatible
with the MIC 7402J standard NOR gate,
it has a typical power dissipation of
100mW, a typical propagation delay of
9ns, and a standard operating temperature
range of 0-75°C. ITT Semiconductors,

Footscray, Sidcup, Kent.
WW323 for further details

Radiotelephone for v.h.f./a.m.
Ultra Electronics are aiming to increase
their share of the mobile radiotelephone
market with the introduction of a 15-watt
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transceiver. The modulator of the trans-
mitter can be used as a p.a. amplifier with
15W output power when receiving; other-
wise output is 3W (10% distortion). Ten
channels can be used with either 12.5 or
25kHz spacing. Frequency stability is
+7.5 in 10% up to 70°C. Receiver sensi-
tivity is 1uV for 12dB signal-to-noisc
ratio. Ultra Electronics Ltd, Western
Avenue, London W.3.

WW302 for further details

6A rectifier in plastic pack

Motorola Semiconductors are making
6A silicon rectifiers in a plastic, axial lead
case. Known as the MR 751 series, they
are available in four peak reverse voltage
ratings of 100, 200, 400, and 600V. The

prices are about half those of their stud-
mounted equivalents. The MR 751 series
have a forward voltage drop of 0.9V
(maximum) and a reverse current of 0.25
mA (maximum) at the rated d.c. voltage.
Motorola Semiconductors Ltd., York
House, Empire Way, Wembley, Middle-
sex.

WW306 for further details

High impedance voltmeter

for a.c.

Model 188 digital voitmeter by G. & E.
Bradley has the ‘guarded’ input circuit used
on model 155 oscilloscope. With the guard
ring technique a very high input impedance
is possible (10,000M£2) and common-mode
rejection is improved. On d.c. ranges
accuracy is 0.01%, which on the lowest
(100mV) range gives a resolution of
10uV. on’ a.c. ranges accuracy vaires from
0.1% (up to 5kHz) to 2% (up to 100kHz).
A standard cell with a temperature
coefficeint of 0.0005% is used as a
reference. Binary-coded decimal output
is provided. Price £420. G. & E. Bradley
Ltd, Electral House, Neasden Lane,
London N.W.10.

WW319 for further details

Plastic shrouded connectors

The RPC series of shrouded connectors
from Henry & Thomas, are designed to
replace DIN types. Both the shell and the
insulator are of grey plastic, and the
mating parts have an automatic locking
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mechanism easily released by press-button
action. Male contacts are of gold-plated
brass and the female contacts of gold-
plated phosphor bronze. The connector
has a proof voltage of 500V a.c., a current
rating of 5A, insulation resistance of
1000MQ2 at 500V d.c., and contact resist-
ance of 5m?2 max at 1A d.c. Price per
mated pair is 57p. Henry & Thomas Ltd.,
Yeo Street, Bow Common, London E.3.
WW310 for further details

Miniature regulated plug-in
power supply

Weir’s 5V 2A power supply unit meets the
d.c. supply requirements of i.c. logic
systems. The design incorporates safe-
guards including transient over-voltage
protection, short circuit and overload
protection, remote sensing facilities and
rapid response to load change. S.C.R.
‘crowbar’ over-voltage protection is avaii-
able as an optional extra (Type 5V 2A*).
Price ranges from £12 to £16, depending
on the quantity supplied. The specification
includes:

output voltage < 0.05% for + 10%

regulation supply line charge
<0.1% for 100%
load change
temperature
coefficient < 0.02%C typical
rippleandnoise < 2.5mV peak to peak

remote sensing positive and negative rail
sensing provided
operating
temperature — 10°C to + 55°C
dimensions 95 X 175 X 70mm
Weir Electronics Ltd, Durban Road,
Bognor Regis, Sussex.
WW 327 for further details

Miniature rectifiers

Concord Instrument Company, sole U.K.
agents for Solid State Devices Inc., are
marketing a range of miniature 2A rec-

tifiers—IN5171 through to IN5178,
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IN4517 and SS009. The range exhibit a
maximum forward voltage drop of 1.2V at
25uA. The peak inverse voltage rating
ranges from 50V to 1200V and_the price
from 10p to 24p each (1-9). Concord
Instrument Company, 28 Cricklewood
Broadway, London N.W.2.

WW3L11 for further details

Radiotelephone for v.h.f./f.m.

‘A portable transceiver for mobile use is
made by Singer Products Co. Inc., of New
York. Operating in the band 150 to
174MHz with five channels using narrow

band f.m., it is rated at 25W output power.
When removed from its housing it
operates from internal batteries at 8W
output power. Singer Products Co. Inc.,
30 Church Street, New York, NY10007.
WW313 for further details

V.H.F. active filter

The Wavecom model TPOl low-noise
tunable active pre-selector from Wessex
Electronics has a tuning range of 215-
320MHz, a tuning voltage of 5-20V, a
maximum noise figure of 3dB, an ins&rtion

e
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effect of 0-0.2dB, and a bandwidth of 5%.
Selectivity is 12dB/octave with a minimum
of 40dB out-of-band rejection. Bias
requirements are — 12V typically at 8mA.
Frequency stability .in the range —20 to
+80°C is —0.IMHz max. Wessex
Electronics Ltd., Storer Trading Estate,
Yate, Bristol BS17 5QP.

WW309 for further details

Transistor and diode test set

Model T8BQ automatic transistor and
diode test set from Lorlin Industries of
U.S.A., available from Euro Electronic
Instruments can perform up to 8
sequential tests automatically. It can check
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for breakdown voltage, leakage, gain and
saturation voltage with an accuracy of
1%. Voltage and current test levels are set
by front panel thumb-wheel controls and
results are indicated by panel lights. Pro-
gramming ranges for current and voltage
are 0.1nA to 10A and 10mV to 600V.
Test time is normally 16ms for each test.
Price £3,900. Euro Electronic Instruments
Ltd, Shirley House, 27 Camden Road,
London N.W.1.

WW316 for further details

Video system trolley

The Video Systems Division of Bell &
Howell A-V Ltd, are producing mobile
closed-circuit television modules equipped
for recording and replay. . The ‘Video
Trundles’ are steel trolleys with camera,

video recorder, and control and mixing
equipment. The trolleys are 99.1 cm high
and 68.6 cm deep, and available in two
standard lengths, 81.3 ¢cm and 122.0 cm
Longer versions can be supplied. The
‘Trundles’ can be supplied ‘blank’, to be
fitted with customer’s equipment. Bell &
Howell - A-V Ltd., Alperton House,
Bridgewater Road, Wembley, Middx.
HAO 1EG.

WW 317 for further details

Colour camera

Colour c.c.t.v. Viewfinder Camera, model
FPC-1000 from Shibaden (U.K.) employs
a dichroic mirror optical system and a
three-tube colour system. Varying lighting
conditions are compensated for by auto-
matic iris control. Also built-in is a 2:1
interlace sync system, a colour bar
generator, a colour temperature compen-
sation filter, a camera cable compensator
allowing extension to 200m, and an
intercom and tally system. Although
provided with a 20-100mm f1.8 zoom lens,
any ‘C’ mount lens can be used. Resolution
is 400 lines vertically and 300 lines
horizontally. Video output is 1V p-p
composite (sync negative) and 0.7V p-p
non-composite PAL encoded (N.T.S.C.
version available). Shibaden (U.K.) Ltd.,
61/63 Watford Way, Hendon, London
NwW4 3AX.

WW 318 for further details

Oscilloscope calibrator. The G. & E.
Bradley calibrator, type 192, mentioned on
p. 309 of the June issue, provides a 1 nano-
second edge at variable repetition fre-
quencies and not 1ms as stated.
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Literature Received

For further information on any item include the appropriate

WW number on the reader reply card

ACTIVE DEVICES

A 32-page brochure covers the testing procedures
used by the National Semiconductor Corp., 2,900
Semiconductor Drive, Santa Clara, California,
95051, on their monolithic and hybrid integrated
circuits WW401

A range of epoxy encapsulated transistors, is briefly
described in a data sheet from Redhawk Sales, 33
Highfield Rd, Flackwell Heath, Bucks. ......... WW402

RCA Ltd, Sunbury-on-Thames, Middlesex, have
available a wall chart showing 22 spectral response
curves of the most popular photocathodes used in
their range of photomultipliers .. ~WW403

We have received the following literature from the
Westinghouse Brake and Signal Co. Ltd, 82 York
Way, King’s Cross, London N.1:
Technical publication T1161, data on thyristors
D1161 and D1161C ...civvivinnriiiinsannes WWw404
Technical publication TR1167, data on thyristors
type D1167 WW405
Data sheet thyristor D1184 (200A, 4.1 to 5.5k V).
WW406
Technical publication DCM ‘Driver and controller
modules for thyristor application’ ......... WwW407

A price list is available from Ferranti Ltd, Gem Mill,
Chadderton, Oldham, Lancs., covering integrated
circuits, transistors, diodes, rectifiers, and
opto-electronic devices ....

IC Distributors, P.O. Box 38, Norwich NOR 95H,
Norfolk, have sent us a price list for 74 series t.t.l.
integrated circuits WwW409

Thyristors and silicon and selenium rectifiers
manufactured in Germany by Semikron are
described in a brochure from Goodacre & Davenport
Semiconductors Ltd, 179 Junction Rd, Burgess Hill,
Sussex WWwW410

The latest addition to the series of mini-books
published by the Mullard Educational Service is
called thyristors. It may be obtained from the
Mullard Educational Service, Torrington Place,
London WCIE THB .....ccccovininiininniniinininnn, Price 35p

PASSIVE COMPONENTS

Reed switches manufactured in America by Hamlin
are described in a catalogue from Inter-Market
Services Ltd, 47A Hay's Mews, Berkeley Sq.,
London W.1. WWwW415

Screws, nuts and washers in metric sizes are the
subject of a catalogue from C. W. Sheffield and
Kenning Ltd. Wynford Rd. Industrial Estate. Acocks
Green, Birmingham B27 6JU ..o WW416
Plugs, sockets, edge connectors, terminal strips,
printed circuit tags, micro switches. valve holders,
screening cans, and voltage selector panels are
among the items covered in a catalogue from United
Car Supplies Ltd, Clifton Works, Frederick Rd,
‘Stapleford, Nottingham WWw417

A small leaflet lists the range of helical scan video
tapes available from the 3M Co. Ltd, 3M House,
Wigmore St. London W1A 1ET ... WWwW418

A 14-page catalogue called ‘coaxial connectors and
coaxial cables is available from Radiall Microwave
Components Ltd, Romar House, The Causeway,
Staines, Middlesex ... s WWwW419

Toggle switches in all shapes and sizes, indicator
lamps and push buttons are the subject of a
catalogue from the Industrial Electronic Components
Division of Guest International Ltd, Nicholas House,
Brigstock Rd, Thornton Heath, Surrey
CR4 TJA WW420

The Telephone Cable Division of BICC Ltd, P.O.
Box §, 21 Bloomsbury St, London WCI1B 3QN,
have produced a leaflet (No. 643) called ‘Type
1.2/4.4 coaxial pairs for telephone and television
systems’ WWw421

Electrolube, the well .known product for switch
¢cleaning, is described in a leaflet from Electrolube
Ltd, Oxford Ave, Slough, Bucks SL1 4LB .WW422

McArdle & Brainsby (Import & Export) Ltd, P.O.
Box 2BB. Newcastle upon Tyne NE99 2BB, have
available a leaflet which describes a range of
instrument cases marketed under the brand name
Impex WwW423

. A catalogue, called UK 71, from Erie Electronics

Ltd, South Denes, Great Yarmouth, Norfolk, lists
various types of capacitors, thick film resistors and
potentiometers wWw424

Extremely small capacitors are described in
Engineering Bulletin 3516 which is called ‘Solid
electrolyte tantalex capacitors for ultra-miniature
circuits’ and is available from Sprague Electric Co.
(UK) Ltd, Sprague House, 159 High St, Yiewsley,
West Drayton, Middlesex .......oveievnismernenns WWw425
A range of capacitors from 0.0l to 22 # F and from
63V. to 400V d.c. working is the subject of a leaflet
from Waycom Ltd, Wokingham Road, Bracknell,
Berks RG12 IND Ww426

‘Inco Nickel No. 30°, a magazine published by
International Nickel Ltd, Thames House, Milibank,
London S.W.1. describes how nickel is used in
products from a bicycle to a radio telescope .WW427

The latest catalogue of West Hyde Developments
Ltd, Ryefield Crescent, Northwood Hills,
Northwood, Middlesex HA6 1NN, lists instrument
cases, special tools, Neon indicator lamps,
transformers, Pidam modules, etc. ......cooeueee. wWw428

APPLICATION NOTES

SGS (UK) Ltd, Planar House, Walton Street,
Aylesbury, Bucks., have prepared two technical
bulletins giving circuit information and application
details on two integrated circuits;

LO45. A channel amplifier intended for use in
f.d.m. telephone systems to provide audio power
for driving a standard line through a matching
transformer (Bulletin No. 107) .....ccceeues WWw43l

TBA651. An a.m. radio receiver i.c. combining the
functions of r.f. amplifier, oscillator, mixer and
i.f. amplifier (Bulletin No. 108) .............. WWwW432

‘A simple discussion of time series analysis’ is the
title of a publication from the General Radio Co.
(Overseas), Helenastrasse 3, P.O. Box 8034, Zurich
34, Switzerland, which deals with the recovery of
signals from noise, amongst other things ...... WW433

Application report No. 8 from Brookdeal Electronics
Ltd, Market Street, Bracknell, Berks., is called Auger
Spectroscopy, and deals with surface analysis in
industrial and research laboratories ............. WWw434
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Philips have published an attractive little booklet
called ‘Experiments and measurements with
oscilloscopes’. The explanatory text for each
measurement is accompanied by a circuit diagram
and a colour photograph showing the expected
oscilloscope traces. The booklet may be obtained,
price 75p from J. M. Wilson, The Philips Electronic
Instrument Dept, Pye Unicam Ltd, York St
Cambridge CB1 2PX.

If you would like information on ultrasonic cleaning
and ultrasonic plastic assembly Dawe Instruments
Ltd, Concord Rd, Western Ave, London, W3 0SD.,
have some‘literature available .....eiinenne WWwW43s

EQUIPMENT

Microphones, general audio equipment, and audio
test equipment are listed in the Sennheiser catalogue
which is available from Hayden Laboratories Ltd,
East House, Chiltern Avenue, Amersham, Bucks.,
who now market Sennheiser products in the
U.K. WWw437

A comprehensive fange of power supplies is featured
in a leaflet from Lambda Electronics Ltd,
Marshlands Rd, Farlington, Portsmouth PO6
I1ST. WWw439

We have received the following literature from Aim
Electronics Ltd, The River Mill, St. Ives,
Huntingdon, PE17 4EP:

PSD122A. Phase sensitive detector

filter applications ......coveesirsssesisinrones
ADC 193. Analogue-to-digital converter, conver-

siontime Su s WWwW443
PSA194. Phase shift amplifier ........cveeene WWwWa4a44
GOA219A. General purpose operational
amplifier WW445

MLS249A. Minilock. equipment for recovering
signals from noise, 104V sensitivity .....WW446
FVC250A. Converter, f10 V .oveevnrenns Ww447

Grampian Reproducers Ltd, The Hanworth Trading
Estate, Hampton Rd, West Feltham, Middlesex, have
produced a leaflet describing power amplifiers with
outputs of 100W and SOW .....c.cccrvernvinrienns WW450

Electronic counters, digital multimeters and data
amplifiers are included in the short-form catalogue of
Dana Electronics Ltd, Bilton Way, Dallow Rd,
Luton, Beds. WWw456

A 128-page catalogue which lists audio equipment
and some other domestic items is being produced by
KJ Enterprises, 33 Bridle Path, Watford, Herts,
WD2 4BZ WWwW457

Also available from the same address is a
musicassette catalogue ....oveorverencnencncannienns Price 25p

Omron Precision Controls, 313 Edgware Rd,
London W2 1BP, who manufacture timers, counters
proximity switches, floatless switches etc. have
published a price list ...ceveiveveeieseniissinsnnaenes WW458

A short-form catalogue lists the digital products and
the literature available from Analogic, Audubon
Road, Wakefield, Mass 01880, U.S.A. .......... WWwW4s59

GENERAL INFORMATION

Tektronix UK Ltd, Beaverton House, Harpenden,
Herts., have published another book in their
measurement concepts series, this is called ‘Spectrum
Analyzer jmeasurements’ ......c..oseeesesienres Price 50p
The Tin Research Institute have published a booklet
called Tin and its Uses No. 88 which may be
obtained from the Tin Research Institute, Fraser
Road, Perivale, Greenford, Middlesex ........... WW460
The 1971 issue of the Association of Public Address
Engineers Directory may be obtained from the
A.P.A.E., 394 Northolt Road, South Harrow,
Middlesex HA2 8EY ... ...Price 25p
BS9210: 1971. ‘Specification for radio frequency
connectors of assessed quality: Generic Data and
Methods of Test’ may be obtained from BSI Sales
Branch, 101 Pentonville Rd, London, N1 9ND. ........
Price 1.60
B.B.C. engineering information sheet No. 4006 (3)
deals with u.h.f. television reception, and is available
from the Engineering Information Dept,
Broadcasting House, London W1A 1AA ....WW461
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High fidelity Monolithic Integrated Circuit Amplifier

Two vyears aco Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi  amplifier. the
IC.10. Now we are delighted to be able to
introduce its siccessor the Super 1C.12.
This 22 transistor unit has all the virtues of
the original 1<.10 plus the. following
advantages:
. Higher power.
. Fewer external components.
Lower quiescent consumption.
. Compatible with Project 60 modules.
. Specially designed built-in heat sink.

No other heatsink needed.
. Full outputin:o 3, 4,5 or 8 chms.
7. Works on any voltage from 6 to 28 volts

without adjustment.

8. NEW 22 transistor circuit.

[=)]

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz +
1dB.

Total Harmonic Distortion Less than
1% (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Power Gain 90dB (1,000,000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).
Size 22 x 45 x 28 mm including pins and

heat sink.

Input impedance 250 Kohms nominal.

Quiescent current 8mA at 28 volts.

Price: including FREE printed circuitboard
for mounting. £2.98 post free

With the addition of only a very few external
resistors and capacitors the Super 1C.12
makes a complete high fidelity audio
amplifier suitable for use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project 60 range
such as the Stereo 60 and A.F.U. may be
added.The comprehensivemanualsupplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
in addition to high fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
1C.12 ideal for battery operation.

Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephane Stlves (048 06) 4311

WW—075 FOR FURTHER DETAILLS
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the world’s most advanced high fidelity modules

Sinclair Project 60 presents high
frdelity in such a way that it meets every
requirement of performance. design.
quality and value and now that the re
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60, it is possible to start with a

modest mono record reproducer, and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment, no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

System The Units to use together with Cost of Units
Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume control
Mains poweredrecord Z.30,PZ2.5 Crystal or ceramic P.U. £9.456
player volume controt etc.
204-20W.R.M.S.stereo 2xZ.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs PZ.5 P.U., most dynamic
speakers, F.M. tuner etc.
20420 W. R.M.S. stereo 2x Z2.30s, Stereo 60, High quality ceramic or £26.90
amplifier with high PZ.6 magnetic P.U., F.M. Tuner.
performance spkrs. Tape Deck, etc.
40440W.R.M.S. de- '2x2.50s, Stereo 60 AsforD £34.88
luxe stereo amplifier PZ.8, mains trsfrmr
QOutdoor P.A. system 2.50 Mic..upto 4 P.A.speakers £5.48
controls, etc.
Indoor P.A. 2.50, PZ.8, mains Mic., guitar, speakers, etc., £19.43
transformer controls
High pass andiow pass A.F.U. C.DorE £6.98
filters
Radio Stereo F.M. Tuner C.DorkE £25.00

WW-—076 FOR FURTHER DETAILS

circuitry that is far in advance of any other
manufacturer in the world. Thus it is
extraordinarily easy to assemble any
combination of modules using nothing
complicated thari the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet, motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project60 is the bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent quality control.

mare

Sinclair Radionics Ltd.. London Road, St. ives,
Huntingdonshire PE17 4HJ.
Tel: St. ves (048 06) 4311
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Z2.30 & 2.50
power amplifiers

The Z2.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors tc
achieve unsurpassed standards of performance.
Total harmonic distortion is an incredibly low
0.02% at full output and all lower outputs.
Whether you use Z.30 or Z.50 amplifiers in your
Project 60 system will deperid on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well,

SPECIFICATIONS (250 units are inter-
changeable with Z2.30s in all applications).
Power Outputs

Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M.S, into 3 ohms using 30 volts.

Z.80 40 wats R.M S, into 3 ohms using 40 volts:
30 watts R.M: S, into 8 ohms, using 50 volts.
Frequericy response: 30 to 300.000 Hz +1dB.
Distortion: D.02% into 8 ohms.

Signal to rolse ratio: better than 70dB un-
weighted.

Input sensitivity: 250mV into 100 Kohms.

For speakers from 3 to 15 ohms impedance.

Size 34 x 2% x % in.

Z2.30

Built tested and gusranteed with circunts and
instructions manual £4.48

Z.50

Built, tested and guaranteed with circuits end

£5.48
Power Supply Units

instructions manusl.

Designed specially far use with the Project
60 system of your choice.

Hustration shows PZ.5 to left and PZ.8-(for use
with Z.60s) to the right. Use P2.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply is essantial,

PZ-6 30 volts unstabilised £4.98

PZ-8 35 volts stabilised £7.98

PZ-8 45 volts stabilised

(less mains transformer) £7.98

PZ-8 mains transformer £56.98

Guarantee

If within 3 months of purchasing Project ~60
modules directly from us, you are dissatisfied with
them. we will refund your money at once. Each
module 1s gueranteed to work perfectly and should
any defect aise in normal use we will service it at
once and without any cost to you whétsoever
provided that it s returned to us within 2 years of the
purchase data. There will be a.small charge for
service thereafter. No charge for postage by
surface mafl, Air-mail charged at cost.

Stereo 60
pre-amp/control unit

Designed for the Project 60.range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout, achieving a really high
signal-to-noise ratio and excellent tracking
betwean channels. Input selection is by means
of push buttons and accurate equalisation is
provigled for all the usual inputs,

SPECIFICATIONS
Input sensitivities: Radio—up to 3mV. Mag. p.u.
3mV:correctto R..A.A. curve + 1dB:20t025,000 Hz.
Ceramic p.u.—up to 3mV: Aux—upto 3mV.

Output: 260mV

Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE + 15 to —15dB at
10KHz: BASS + 15to—15dB at 100Hz.

Front panel: brushed aluminium with black knobs
and controls.
Size:8ix1ix4ins.
Built, tested

and guaranteed.

Active Filter Unit

£9.98

For use between Stereo 60 unit and two Z.30s
or Z2.50s, and is easily mounted. It is unique in
that the  cut-off frequencies are continu-
ously variable, and as attenuation in the
rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The A.F.U. is
sujtable for use with any other amplifier system.
Two stages of filtering are incorporated —
rumble (high pass) and scratch (low pass).
Supply voitage — 15 to 35V. Current — 3mA.
H.F. cut-off (-=3dB) varidble from 28k Hz to
5kHz. L.F cut-off (—3dB) variable from 26Hz
to 100Hz. Distortion at 1kHz (35V. supply)
0.029%, at rated output. o
Built, tested

£5.98

and guaranteed

Stereo FM Tuner

firstin the world to use the

phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time, the principle has been
applied to an FM tuher with fantastically good
results. Other original features include varicap
diode tuning, printed circuit coils, an 1.C. in the
specially designed stereo decoder and squelch
circuit for silent tuning between stations.
Sensitivity is such that good reception be-
comes possible in difficult areas. Foreign
stations can be tuned in suitable conditions
and often a few inches of wire are enough
for an aerial. In terms of a high fidelity this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system.

SPECIFICATIONS:

Number of transistors: 16 plus 20 in L.C.

Tuning range: 87.5t0 108 MHz

Capture ratio: 1.5dB

Sensitivity: 2V for 30dB quieting: 7uV for full
limiting.

Squelch level: 20V,

A.F.C.range: £200 KHz

Signal to noise ratio: >65dB

Audio freq Yy resp 10Hz—15KHz
(£1dB)

Total harmonic distortion: 0.16% for 30%
modulation

Stereo decoder operating level: 2,V

Pilot tone suppression: 30dB

Cross talk:40dB

I.F. frequency: 10.7 MHz

Output voitage: 2x 150mV R.M.S.

Aerial Impedance: 75 Ohms

Indicators: Mains on: Stereo on; tuning indicator
Operating voltage: 256-30VDC

Size: 3.6 x 1.6 x 8.15 inches: 91.5 x 40 x 207 mm

Squeich era.
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Price: £2B built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

Name

Address

for which | enclose cash/cheque/money order.

WW—077 FOR FURTHER DETAILS
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BlI-PRE-PAK

LIMITED

FULLY TESTED AND MARKED

AC107 15p
AC126 13p
AC127 17p
AC128 13p
AC178 25p
ACY17 15p
AF239 37p
AF186 50p
AF139 37p
Sg:?? fs" 2N1308-9

3P Bc113
BC172 13p
BF194 15p Power
BF274 15p Transistors
BFY50 20p 0OC20
8sY25 37p OC23
BSY26 13p 82%2
BSY27 13p
BSY28 13p 0C28
BSY29 13p OC35
BSAQ5A 13p OC36
oc4n 13p AD149
QCc44 13p 2N3055
ocas 13p 25034
oc71 13p Diodes
oc72 13p AAY42=0A5
ocs1 13p 0A91
ocs1D 13p OQA79
0c139 13p OA81
oc140 17p IN914 7p

FREE'

PACKS OF YOUR OWN CHOICEUPTO
THE VALUE OF 50p WITH ORDERS
OVER £4

oc170 23p
oc171 23p
0C200 25p
0C201 25p
2G301 13p
2G303

2N1302-3

2N1304-5

2N1306-7

OUR VERY POPULAR
FULLY TESTED & GU

 CLEARANCE LINES

SL 403D Audio Amp. Latest Type
IC. 709C Linear Opp. Amp.
AE). Fully marked & tested Gates

AEL Fully marked & tested Flipflops

0C71/72. Fully tested, unmarked

1-10 1050
200 185
50p 40p 35p
25p 22p 20p
50p 40p 30p
5p 5p 4p

50+
1.80

Matched Sets, 1-0C44, 2-0C45. Per set  25p 20p 15p
Matched Sets, 0C45, 15t & 2nd |.F. Per set 15p 12p 10p

TIC45 Thyristors,-6A. 60V, Texas

15p 15p 12p

0A47 Bold bonded Diodes, marked &

tested
1W Zener Diodes:

6.8V, 7.5V, 24V, 27V, 30V & 43V

10W Zener Diodes
7.5V, 11V, 13V, 20V & 100V

3p 3p 2p
5p 4p 3p

20p 17p 15p

Micro Switches, S/P. C/0. Popular size 25p 20p 15p

1 Amp. Bridge Rectifiers, 25V, RMS

25p 22p 20p

1 Amp Plastic Rectifiers: These are voltage, reverse Polarity
and other rejects from the BY127 range. Ideal for low voltage
Power Units etc. Price: £1 per 100.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS.
Designed to give 25 K.V. when used with PL509 and PY500
valves. As removed from colour receivers at the factorv.
ONLY £1 each
post and packing 23p

BUMPER BUNDLES
These parcels contain all types of surpius electronic
components, printed panels. swiiches. potentiometers.
transistors and diodes. etc.

2 LBS IN WEIGHT FOR £1

Post and packing 25p

TRANSISTORS
RANTEED

TYPE “B"
PNP Silicon

PLASTIC ENCAPSULATION,
low voltage but good
gain. these are of the

2N3702/3 and
2N4059/62 range.

TYPE “A"
PNP Silicon

alloy, metal T0-5 can.
2S300 type. direct
replacement for the
0C200/203 range

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed untested. similar
to 2N706/6A/8, BSY26-29, BSYS5A, BCY70 etc
£4.25 per 500. £8.00 per 1.000

Silicon Pianar NPN Plastic Transistors. untested, similar 1o
2N3707-11 etc
£4.25 per 500. £8.00 per 1,000

Silicon Planar Diodes, DO-7 Glass. similar to 0A200/202.
BAY31-36. £4 .50 per 1,000

NPN/PNP Silicon Planar Transistors, Plastic TO-18. simitar
to BC113/4, BC153/4, BF153/160 etc.
£4 25 per 500. £8.00 per 1,000.

0C44, OC45 Transistors, fully marked and tested.
500 plus @ 8p each. 1,000 plus @ 6p each

OC71 Transistors. fully marked and tested.
500 plus @ 6p each. 1,000 plus @ 5p each

3823E Field effect Transistors. This is the 2N3823 in plastic
case
500 plus @ 13p each 1.000 plus @ 10p each

1 Amp Miniature Plastic Diodes:

1N4001. 500 plus @ 3p each. 1,000 plus @ 3p each
1N4004. 500 pltus @ 5p each. 1,000 plus @ 4p each
1N4006. 500 plus @ 6p each. 1,000 plus @ 5p each.
1N4007. 500 plus @ 8p each. 1.000 plus @ 7p each.

TYPE “F"
NPN Silicon

PLASTIC ENCAPSULATION

Low Noise Amplifier of

the 2N3707/8/9/10/11
Series.

TYPE "“E”
PNP Germanium
AT OR RF
please state on order.
Fully marked and tested.

NEW UNMARKED UNTESTED PAKS

B8O 8 Dual Trans. Matched O/P 50p

Trans. manufacturer’s rejects al!
types NPN, PNP, Sil. and Germ.

pairs NPN. Sil. in TO-5 can
% 200 50p
** 100 50p

Silicon Diodes DO-7 glass
equiv. to OA200, 0A202

Sil. Diodes sub. min.
IN914 and iINS16 types

BB6 50 50p

Sil. Trans. NPN, PNP. equiv. to
0C200/1, 2N706A, BSY95A. etc.

555 gg 50p

7 watt Xener Diodes
Mixed Voltages

A [ 50p

H6 40 260mW. Zener Diodes 50p

DO-7 Min. Glass Type
50p

Mixed volts, 13 watt Zeners.
25 Top hat type

High quality Germ. Diodes.
Min. glass type

_50£
50p

Top Hat Siticon Rectifiers. o
30 750mA. Mixed volts

8 Experimenters’ Pak of integrated
Circuits. Data supplied

50p
50p

20 BY126/7 Type Silicon Rectifiers.
1 amp plastic. Mixed volts

Photo Cells, Sun Ba(;rie: .3 to .5v_oll,
.5 10 2 ma. 50

BY127 Silicon Recs. 1000 P.LV. 1 ;p.
Plastic. Replaces the BY100.

IN4007 Sil. Rec. Diodes. 1.000 P.LV.
1 amp. Plastic.

50p
sstic. 50p

Reed Switches, mixaed types. Iavgeiand 50

small.

Mixed Capacitors. Post and packing 13p
Approx. Quantity counted by weight 50p

Mixed Resistors. Post and packing 10p.
Approx. Quantity counted by weight.

Wirewound
Postage 7p.

Re_sis_(ors. Mixed Valua_s,
b0p

OCP71 Light Sensitive Photo Transistors. 50

R
brand new 50p

50p

NKT165/259 Germ diodes.
stock clearance.

0C71/75 uncoded black glass type PNP
Germ.

OCB1/81D uncoded white glass ;ype PNP
Germ.

T 0C200/1/2/3  PNP
tolscan.

_silicon _uncoded
50p

0A47 gold bonded diodes coded MCS2. 50

F.ET. PRICE BREAKTHROUGH

This field effect transistor is the
2N3823 in a plastic encapsulation;
coded 3823E. It is an ideal replace-
ment for the 2N3819. Data Sheet
supplied with device.

1—10 = 30p each, 10—50 = 25p
each, 50 + 20p each.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK"’. This encapsulated block
will turn any 0-1mA meter into a perfectly

linear and accurate rev.
each

counter for any car.

FREE CATALOGUE AND LISTS

for: —

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE

P.O. RELAYS
VARIOUS CONTACTS AND

COIL RESISTANCES.
NO INDIVIDUAL SELECTION.
POST & PACKING 25p

8 for

f1

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
Bl-an.pAK LT DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA,ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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TRANSISTORS

BRAND FULLY
NEW GUARANTEED

NEW LIST — NEW PRICES

Send today for your FREE copy
of our new 1971 list

i2p
12p

21
BSX76
BSY95 I5p
BSY95A I5p
BY 100
BY128
BY127
BY182
BYZ10 40p

2N404 220 | BC109 12p | BYZ11 35p
2N696 17p [ BC113  25p | BYZI2 30p
2N697 |7p | BCll4 35p | BYZ13 25p
2706 10p | B(115 32p | BYZ15£1-00
2N706A 12p | B(116 40p | GET880 37p
2N930 25p | B(116A 45p [ MAT100 25p
2N1131 30p | BC'118 37p | MAT101 30p
2N1132 30p | BC119 50p [ MAT120 25p
2N1302 20p | BC134 37p | MAT121 30p
2N1303 220 | B(135 30p | MJ2801£1-37

2N1304 25p | B('138  35p | M.J2601
2N1305 25p | B('137 40p £2:25
2N1308 25p | B('138 40p | MJE370 97p
2N1307 25p | B(147 17p | MJE520 87p

30p | BC148  12p | MJE2055

25p | BC149  20p £l-

22p | BC154  37p | MIE3055
25p | BC157 20p 87p
75p | BC158  |7p | MPK102 42p
65p | BC159  20p | MPF103 35p
30p | BC169C 15p | MPF104 37p
32p | BC177 25p | MPK105 40p
30p | BC178 25p | NKT217 40p
Al37p | BC179  27p | NKT277 20p
69 20p | B('182L 12p | NKT40375p
84 35p | BC'183L 12p | NKT10462p
2646 50p | BCI184L 15p | OA5 20p
30p | BC212  12p | 0A9 10p
04A32p | BCY30 25p | OAl0  25p
2X2005 37p | BCY31 30p | 0A47 IOp
2N2006 30p { BCY32 50p | QA70 l0p
2N2906A32p | BCY33 25p | 0A73  l0p
2N2007 37p | BCY34 30p | 0A79 I0p
2N2926 12p | BCY3% 40p | 0A81  l0p
2N3011 25p | BCY39 60p | 0A85 I2p
XN3707 I5p BCle 40p | OC24 60p
2N3709 12p | BD112 50p | OC25 37p
aN3710 12p | BD121 65p | 0C28  25p
2N3819 35p | BD123 80p | 0C28  62p
2N3820 60p | BD124 80p | 0C20 62p
aN1058 17p | BD125 50p [ OC35  50p
2N4061 15p | BD131 75p | QC36 62p
2N5457 35p | BD132 85p | OC41  25p
2N5458 37p | BD153 62p [ OC42  30p
9N5459 50p | BD156 57p | 0C43  40p
28301 50p { BDI31 75p | OCs4  I7p
23302  50p BD31<'£I25 0Cs5  1I5p
25303  60p 0C70  12p
28304 75p £1:62| 0C71  I5p
10250 5op [ BDY17 o loCr2  25e
40361 55p | by 0C73  30p
40362  60p £1.75 | 0C74  30p
AAY30 10p | gy 0C75 125p
AAY42 15p £1.97|0C78  25p
AAZ13 12p BDY61 0oC77 40p
AAZ17 10p £1-25 | OC81 25p
AC107 37p | BDYS2 0C82  25p
AC126 25p £1-00 | OC83  25p
AC127 25p | BF115 25p | OC81  25p
ACI28 25p | BR152 30p | QC139 25p
AC176  25p | BI'154 40p | OC140  37p
ACI87 30p | BF158 30p | OCl141 62p
AC188 30p | BK159 é0p | OC170 25p
ACY17 30p | BF167 25p | OC171 30p
ACY18 250 | BK170 35p | OC200 40p
ACY19 25p | BI'173 30p | OC201 60p
ACY20 22p | BF177 40p | 0C202 75p
ACY21 22p | BF178 25p | OC203 40p
ACY22 |7p | BF179 40p | 0C204 40p
ACY39 50p [ BF180 37p | 0C205 75p
ACY40 I5p | BF181 37p | OC206 90p
AD140 S0p | BI'182 32p | 0207 90p
AD149 50p | BI'184 25p | OCP71 97p
AD161 37p | BF185 25p | ORP12 50p
A1M62 37p | BK193 17p | ORP6O 40p
AF114 25p [ BKF195 |5p | ORI’61 42p
AF115 25p | BF196 |5p | TIP29A 50p
AF116 25p | BF197 15p | TIP30A 60p
AF117  25p | BF200 37p | TIP31A 62p
AF118 62p | BF274 37p | T1P324 75p
AF124 25p | BFX13 25p TIP31A£] 00

Al125 20p | BFX29 30p | TIP34A
AF126 17p | BFX30 32p £2:00
AF127 17p | BFX37 32p | TIS43 40p
AF139 30p | BFX84 30p | TIS60 22p
AF178 - 47p | BEN85 40p | TIS61  25p
AF179 47p | BFX86 32p | TIS62 27p
AF180 52p | BFX87 32p | ZTX107 I5p
AF181 42p | BFX88 30p | ZTX108 I5p
AF186 40p | BI'Y18 30p | ZTX300 12p
AF239 42p | BIY50 22p | ZTX301 I5p
ASY26 25p | BFY51 20p | ZTX302 20p
ZTX303 20p

Z1X500 20p
ZTX501 25p
ZTX502 25p
ZTX503 20p
ZT'X504 40p
ZTX531 30p
Discounts

Any one type

SEMI-CONDUCTOR DEPARTMENT

303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9
RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

LOW
COST

HENRY'S

INTEGRATED CIRCUITS

as3

WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF
BRAND NEW FULL SPECIFICATION LOW COST
TTL 7400 RANGE OF

INTEGRATED CIRCUITS

SEMI-CONDUCTORS

LOOK AT THESE PRICES FOR
QUANTITIES FROM STOCK

l;:rt - : ;:ice and ﬂtlydoPric;a
o escription = - 250 +
7400 Quadruple 2-input Nand Gate . 23p  20p i5p 13p (| AF114 Mullard 25p § AFII5 Mullard 25p
7401 Quadruple 2-input Positive Nand Gate (w1th open 25 + 200 25 + 20p
7T @ <jolle':tozr outpu’g) 20 & - g:;p %gp llgp :gp 100 + 17p 100 + 17p
uadruple 2-input Positive Nor utes o P P P P 5i
7403 Quadruple 2-input Positive Nand Gates (W|th open 00 + ISp S00HISE
collector output) 13p 20p I15p 13p
7404 Hex Inverters 23p 20p 15p 13p AFI116 Mullard 25p | AFII7 Mullard 25p
7410 Triple 3-input Positive Nand Gates 23p 20p 15p 13p R 25 + 20
7413 Dual 4-input Schmitt Trigger .. 3I5p 32p 19p 25p 25 + 20p - i
7420 Dual 4-input Positive Nand Gates 23p 20 I5p I3p 100 + 17p 100 -« 17p
7430 B-input Positive Nand Gates 3 23p 20p 15p 13p 500 + 15p 500 -+ I5p
;440 g)gc[:)l 4-input Positive Nand Buffers :gp ;(;p ;;p 13p
441 to decimal nixie driver P -] P 60p
;«; ggg ;o demsmal decoge:: 4- t%.nes I(ofs 3) ) 37.;o 773p :7; 60p 23055 75p | 2N3819 Texas 35p
44 -Seven-Segment Decoder/Drivers (I outputs £1-4 £1-30 120 £1:05 M 25 + 30
7450 Expandable dual 2-input And-Or-Invert Bp 200 15  3p L hat, 160 + 25p
7451 Dual 2-wide 2-input And-Or-invert Gates 13p 20p 15p 13p 25 + 65p 500 + 23p
7453 Quad 2-input Expandable And-Or-Invert 23p 20p 15p 13p 100 + 55§ 1000 + 20
7454 4-wide 2-input And-Or-Invert Gates 23p 10p ISp 13p Ld P
7460 Dual 4-input Expander 23p 200 I5p  I3p 500 + 50p
7470 Single-phase J-K Flip-Flop. . I5p 2p 29p 25p 2N2646 50p
7471 Master-slave J-K Flip-Flop e 3I5p 32p 29p 15p BFY90 &5
7473 Dual Master-slave J-K Flip-Flop .. 43p  40p JIp I3p B Motorola
7474 Dual O type Flip-Flop 43p 40p 37p 33p 1000 MC/S Unijunction
7475 Quad latch aa 47p 45p 43p 40p 25 + 60p 5 + 44p
7476 Dual J-K with pre-set and clear .. 47p 45p 43p 40p 100 + 55p 100 + 37p
7:3? IGSGI[:d Full Adders .. . . £8I7§5 £7I7;S ‘61775 (6080 500 -- 50p 500 + 33p
7 it read/write memory a q ° 1-
7482 2-bit Binary Full Adders £1-30 £120 £100 85p 1000k E S L000K::A300
7483 Quad Full Adder .. . 87p 77p 67p 60p
7486 Quad 2-input Exclusive Or Gates 80p 70p 60p 50p AFI139 30p § AFIB6 40p
7490 BCD decade counter s 87p 77p 67p 60p N -8 -
7491 B-bit Shift Registers £1-21 £100 87p 75p Siemens V. H.F. Mullard V_H.F.
7492 Divide-by-Twelve Counters 87Tp 7Ip 6Ip 60p 25 + 25p 25 + 35p
7493 4-bit Binary Counters 4 87p 77p 67p 60p 100 ~ 22p.. 100 + 30p
7494 Dual entry 4-bit shift reglster 87p Tp 67p 60p 500 + 19p 500 + 25p
7495 4-bit up-down Shift Register 87p 77p 67p 60p 1000 + 17p 1000 + 23p
7496 S-bit Parallel in Parallel out Shift Reg-ster £1'10 £1-00 90p 80p -
74100 8-bit Bistable Latches £1'75 £1-65 £1-55 £1-35
7:||a Hex Set- :eset Llatd‘;es £8|-Jo £1:20 £1:00 85p OCI70 Mullard 25p j BYZI3 25p
74121 Monostable Multivibrators - Tp T7p 67p 60p =
74141 BCD-to-Decimal Decoder/Driver 87p 7o 67p  60p ) L RIS Ba 2000
74145 BCD-to-Decimal Decoder/Drivers £1-'80 £1-70 £1:60 £1-50 = + P -~ L4
74151 8-bit Data Selectors (with Strobe) £140 £130 £1-20 £1-05 500 + 15p 100 -+ 17p
74153 Dual 4-Line-to-I-Line Data Selectors/Multlplexers £4-40 £130 £120 £1-05 500 + Sp
74191 Binary Counter reversible £3-50 £325 £3:00 £1-50 OCI71 Mullard 30p 1000 + 13p
gevuces may b’g mixed to quallfy fork7uu;\tlty pr-ce 10p. (A f N, S0 2 + 17p
ata available for above series in booklet form, price p. {Re 0. arger quantity prices =
Extn. 4. Dual Inline 14 Pin Sockets 30p each; 16 Pin 35p each EE B 100 + 22p BClo7, BClos,
500 + 20p BCl09 12p each
All stud mounting Larger quantity prices on I'T_',’g' fhﬂmm
with accessories. application. Exin. 4. BY 127 Mullard 20p 100 + IO:
P.I Cur- P.I. Cur-, 1000v 1 amp Plastic 500 + 8p
Type voltsrent 1-49 50+ 100+ 500+ Type voltsrent 1-49 50+ 100+ 5004 25 + 17p 1000 + 6p
SC35A 100 3A 90p 75p 65p 60p  SC45D 400 10A £150 £1-35 £120 £1-10 100 + 15p
SC35B 200 3A 95p 80p 70p 65p  SC50A 100 15A £1-65 £1-50 £1-35 £120 500 + 13p
SC35D 400 3A£1-00 850 750 70p  SC50B 200 15A £1-75 £160 £1-45 £1-30 OCP7! 97p
SC30A 100 6A£1:00 85p 75p 70p  SC50D 400 15A £2-00 £1-75 £1-60 £1-40 | BCI13 25p Mullard Photo
SC40B 200 6A£120 £1-00 85p 80p  SC40E 500 6A£1-50 £1-25 £1-10 £1-00 SGS 25 + 85p
SC40D 400 6A£1:25 £1-10 £1:00 90p SC45E 500 10A £1-75 £1-50 £1-35 £]1-25 25 ;_ 20 100 + 80p
SC45A 100 10A £1-25 £1-10 £100 90p SC50E 500 15A £225 £2:00 £1-75 £1-55 100 + |7p 500 + 75p
8C458 200 10A £1-35 £1-20 £1-10 £1-00 DIAC ST2 20p 500 -+ '5:
INTEGRATED CIRCUITS =LA by ;e
SILICON RECTIFIERS Mullacd Bower
?rgcfts)oop S 7|52 Meisos €275 OA202 10p o kB
C. 12 d MC724P  60p SILICON Diodes L
1 AMP MINIATURE WIRE ENDED PLASTIC |§ PA246 £2:45  741¢/T05  85p 25 + 8p 500 + 42p
Type P.LV. 1-49 50 + 100 + 500 + 1000 + § TAA263  75p  741¢/DIL  85p 100 + 6p 1000 + 400
IN4001 50 8p 7o ép 5p 4p ;ﬁ{ﬁ‘l)g 2:3; 71832;}1‘)(}% ﬁp 1(5)08 iy 549
2 : g P
INio: 100 9o 85 7o sip 4io INCla0s  £260 Toshiba CORLLED (e, et I
3 20 ] ] ip P ] 1900 40 20w Amp £4-47
IN4004 400 10p 9o 8p 7p 6o § ULeld 05 Toshia " | ©C42 Mullard 30p Rz 0D
IN4005 600 12p I0p 9p Tp To § UL923 40p Pre Amp £1-50 § 25 + 25p 1000 4 7 1
IN4008 800 I15p I4p 12p Ilp 9p § LA709C 65p t 100 + 23p P
IN4007 1000 20p I6p I13p 12p 10p 500 + 2ip
4Zoeo“e';«1/vai°5dﬂe's sznvev,. Dgodes 1000 + 18p ORPI2 Mullard 50p
1-5 AMP MINIATURE WIRE ENDED PLASTIC b o : at 25 + 45p
Type P.I.V.1-49 50 + 100 + 500 + 1000 + ]Ti;'laggrnl{mme x1ve.::| EC“adsse OC45~);\II:113:.;(:, B égg I :lzJ:
PLI001 50 lo0p 9o 8p 7Tp  6p f§ All voltages 33 | 68 Volt all volt- e 1000 + 37p
PLae w0 115 105 98 8n T }solt 33 Vol ages to 100 Volta e 2 BB
PL4003 200 ] p _i0p P P D €ac P each.
PLioos 00 120 1o ‘loo 9w 8e )2 AR L0005 280 D
4005 600 P -] P P P + ]
PL1008 800 7p I5p 13p I2p 10p 500 + OC75 Mullard 25p 100 + 20p
PL4007 1000 20p I7p 150 13p Ilp 1000 25 + 2ip 500 + 17p
‘Any one tvpe. Any one 100 + 17p 1000 + I5p
3 AMP PLASTIC WIRE ENDED RECTIFIERS . - 500 + I5p
Type P.LV.1-40 50+ 100 + 500 + 1000 + %:v'ﬁ'té Plastic | 1o Waee Sena e °C72)51)\I:1‘11121;d 250
> ire Ends 5% Mounti 5% 2 4
bIT00s 100 208 155 18s 175 15n J Al Voltiges 68 | All voltaes 510 oc:;) - 2Ze 100 + 17p
PL7003 200 22p 20p 19p 18p I6p § -100 Volts. 30p 100 Volts. 40p 8 “5‘“;_ 85p A7 1808 : :gp
PL7004 400 25p 23p 2lp 20p |8p ga,c each 160 + 80 0 p
L7005 600 26p 24p 23p 22p 20p 25+ ...... 27p § 26+ ... 5 500 + 750
PL7006 800 27p %gp %29 %Zp %{p }88+ %gp }xO(H' v 30, L ocs3 25p
LT 1 4 500 + [ ] ny one type.
PL7007 1000 30p  28p 26 24p  12p Too s i OC44 Mullard 17p 25+ 0
ny one type. p
MINIATURE POTTED BRIDGE RECTIFIERS 1%(5) I :gg 1388 I IISJD
(Silicon) Size ¢ in. X }in. X % in. 500 + 11 ]
. Cur- POWER RECTIFIERS 1000 + |o‘:,
Type P.LV. rent 1-49 50+ 100+ 500+ § g¢ g Mounting 6 amp Range ocCs4 25p
1002 100 2amps 60p 55p 50p 45p PIV. 1-49 50 + 100 + OCI139 Mullard 25p 25 + 20
2002 200 2amps 70p 65p 60p 55p § BYZ10 800 40p 35p 30p 25 4+ 20p 168 + ”p
4002 400 2amps 80p 75p 70p 65p § BYZI1 600 35p 30p 25p 100 + 17p 500 + lsp
6002 600 2amps 90p 80p 75p 70p f BYZI2 400 300 25p  20p 500 + I5p 1000 + 130
1004 100 4amps 70p 60p 550 50p § BYZ13 200 25p 20p 17p 1000 + 13p 4
2004 200 4 amps ggp ;gp ggp 220 10 amp l}e[ct‘llﬁerls o 50 100
4004 400 4 amps P P 1] P 4 + +
8004 600 iamps 90p 80p 750 70p § SK103 100 45p 40p  37p fj OCB! Mullard 25p § AF239 420
1006 100 6amps 75p 70p 65p 60p ¥ SK203 200 50p 45p 42p 25 20p 25 + 35p
2006 200 6amps 80p 75p 70p 65p f| SK403 400 55p 50p 45p 100 + 17p 100 + 30p
4006 400 6 amps £1-10 £1-00 90p 80p § SK803 600 60p 55p 50p 500 + 15p 500 + 25p
6008 600 6amps £1:25 £1-10 £1-00 90p § SK803 800 75p T0p 65p 1000 + 13p 1000 + 20p

NEW LIST -
1971 TRANSISTOR
LIST 1500+

SENO FOR YOUR FREE
COPY TODAY. ..

NEW PRICES

DISCOUNTS
10% 12+
15%, 25+
20%1

ANY ONE
TYPE

J

Woe respectfully ask
customers to include
a minimum £1,00 per
100 + order.it helpstoplanahead
POSTAGE7p.ALLORDERS | & saves postage as well.
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CV4031 060 | EABCSO EFSl 0-33 | GY301 0-80 | PCF201 QQV03/10 | QVe6-20 UABCS0 2D21 0-35 | 6AQ4 0-50 | 88G7  0-30 | 30C17 0-85 | 866A 075
VALVES | cv403s 0-50 0-35 | EF92 040 | GZ30 050 75 13 15 -35 | 9E26 150 | 6AQ5 0-35 [ 68J7M 0-40 | SOF5  0-85 | 8724  3-00
CV4044 0-80 | EAF42 0-65 | EF98 075 | GZ32 0-50 | PCF8000-80 | QQV03/20 | Q¥3-125 UAF43 0-55 | gco5 g.gp | 6ASS  0-87 | 68L7GT 30FL1 0-75 | 931A 3-50
A6l 048 [ OV40450-75 | EAFS0L EFI183 0-33 | GZ34 0-60 | PCF8010-50 - 00 | UBC4L 0-50 | 5, /167 6A87G 0-80 0-35 | 30L15 0-85 [ 954  0-60
ACTS 25-00 [ CV4046 8-00 0-88 | EF184 0-35 | GZ37 0-75 | PCF8020-50 | QQV04-15 | R10  1.00 | UCH42 0-70 600 | 6AT6 0-30 | 68N7GT 30L17 0-85 985 025
ARP38 125 [ CV40480-70 | EBO1l 0-20 | EF804 1-50 | H63  0-80 | PCF8060-70 -00 [R17 050 | UCHSL 085 | 545  1.g9 | 6AUSGT 0-35 | 30P4 112 [ 2050 0-80
AZ3l 085 | CV4062 150 | EBC33 0-50 | EFP60 0-65 | HL41DD PCH200 QQV06-40 | R18 055 | UCL82 0-88 | \no,  1co 1-15 | 68Q7M 0-40 | 30P19 0-80 | 5644 250
BT19 450 | CV4084 275 | EBC4l 0-55 | EH90 0-40 0-68 0-70 50 | R19 040 | UCL83 0-80 | 064 6B4G  1.00 | 6V6G  0-30 | 30pL1 0-80 | 5651  0-40
BT79 350 | CY30 0-63 | EBCSO 0-30 | EL33 0-63 | HN309 1-50 | PCL82 0-38 | QQV08-40A | RG3/1250 | UL4l 065 g-0p | CBAG 025 | 6X4  0-30 | 50PL130-93 | 5654  0-40
BT89 4-10 | GY31 0-43 | EBF80 0-40 | EL34 083 | KT8 2-00 | PCL83 058 5- 00 | UL84 085 | 4po o 6BE6 0-30 [ 6X5G 035 | 39p1.140.90 | 5672 0-35
€10 100 | DAF91 0-25 | EBF83 0-45 | EL36 0-50 | KT61 125 | PCL84 043 | QQV5/10 RG5/500 UUe 105 .00 | GBHS 045 [ 7B7  0-45 | S0 0% T ] 5687 0-60
CBL31 0-90 | DAFY 0-42 | EBF89 0-33 | EL41 0-55 | KT66 170 [ PCL85 0-40 3-80 500 | UTT 108  po0 o0 [6BIS 046 17C5 113 (3204 5691  1-25
CCH35 0-75 [ DCCOO 1-00 | EBL21 0-60 | EL42 088 | KT67 225 | PCL86 0-45 | Q870/20 8IM2 £00 [ UUS 105 6BK+ 120708  0-75 | 3 0.50 | 3694 180
CV5  7-00 | DETS 50-00 | EBL31 138 | ELSL 056 | KT81(7C5) | PD500 1-50 0-28 | 811B12 6-00 | UY4L 0-45 | 3C24  4-00 | 6BNG 0-40 | TH7 035 | o\ 08015702 085
CV74 550 | DET19 055 | ECC40 0-88 | EL84 025 1-13 | PENB41-00 | Q875/20 8130 175 | U¥85 0-83 {3C45 350 | 6BQ7A 0-40 | 787 225 | SN 5749 0-50
Cv82 425  DET20 0-25 | ECC70 0-85 | EL85 043 | KT88 1.75 | PEN45DD 050 | civop 1% | VLS631190 [ 30914 2.00 | 6BR7 0-85 | 7Y4  0-60 050 | 9763 070
CV316 4-25 | DET22 8-50 | ECC81 0-33 | EL86 0-40 | KTW61 0-75 | Q875/60 VP4B 125 | 3pog 3.0 [ SBRS 085 [ 10FL 00 (.. 3 5784 085
CV354 550 | DET23 5-50 | ECC82 0-30 | EL90 0-35 1-00 | PFL200 1-50 | BPAL - 045 | vR105/30 | ool o000 [ 6BS7 1-30 | 11E3  4-00 500%66 40 | 5g43 3.2
CV370 17-00 | DET24 600 | ECCB3 0-30 | EL®5 0-35 | KTW62 0-70 | Q883/3 0-40 | BP6L  0-55 -38 6BW6 0-85 | 12AC6 0-80 1-65 | 5876 4-00
€v372 3-50 | DET25 125 | ECC85 0-25 | EL360 1-20 1-00 | PL36 0-55 | Q892/10 8TV280/40 | VR150/30 4CX250B 6BW7 0-70 | 12AD6 0-55 | oo 350 | 5879 110
CV404-HB7 | DF91 025 | ECCS8 0-40 | EL820 0-30 | M505 30-00 | PL&L  0-50 0-40 3-50 0-35 1300 | 604~ 0-33 | 12AE6 0-48 | 29 150 | 5893 7.50
500 | DF96 0-42 | ECF80 0-35 | EL821 0-55 | M513 30-00 [ PL$2 0-45 | Q805/10 8Tvog0/s0 | WBLM 0-63 | 4X1504 6CB6  0-30 | 12AT6 0-30 | 200 080 | fhop ¢85
CV408 3-00 [ DH63 0-40 | ECF82 0-35 | EL822 0-90 | ME1400 PL84 0-40 0-50 10-00 | XH8/100 ____8:00 | 6CD6G 1:20 | 12AT7 0-33 R o
Cv428 2-25 [ DH77 0-30 | ECH22 1-25 | ELL80 1-00 1-40 | PL508 0-90 | Q8108/45 | gye150 075 15-00 | 4X250B 6CHE  0-55 | 12AT7 0-30 f 90AG 240 | B9C2 100
CV429 17-50 | DK32 0-40 | ECH35 0-60 | EM34 090 | ME1501 PL509 1-45 1-00 X R1/3200 -0 6CL6 0-50 | 12AX7 0-30 | 90AV 2-40 | & 0'0
CV11444-50 [ DK91 0-35 | ECH42 0-70 | EM80 0-40 150 [ PL802 0-83 | og150/15 8U21504 6-50 | SB254M 6CW4 0-63 | 12BA6 0-35 [ 90CL  0-60 [ 6057  0-60
CV1385 DK92 0-50 | KCHS1 0-30 | EM81 0-63 | ML4 088 | PT15 200 0-80 075 | zé6  0-75 225 [ 6D4 110 | 12BE6 0-35 [ 900G  1.25 | 8058  0-50
10-00 | DK96 0-42 | ECHS3 0-43 | EM84 0-38 | N37 125 | PX4 200 | o n0g0 T4l 1-00 | Z319 125 | 5B255M 8DK6 0-48 | 1951 1-35 | 90CV 1-25 | 6059 1-00
CV1522 900 | DL66 1-25 | BCL8O 0-40 | EN32 150 | N78 100 | PX25 2.00 | 8150/ 035 | TD03-5 550 | Z759 1.5 2:00 | 6723  0-80 | 12K8GT 150B2 -0 | 6060 0-50
CV1526 3-25 | DL92 035 | ECL82 0-35 | EY51 0-40 | N108 1-50 | PY32 0-63 ) TD03-10 Z800U 5C22 18-00 | gp3y  0.25 0-50 | 150B3 -0 | 6061  1-35
V2154 2-00 | DL94 045 | ECL83 0-85 | EY8L 0-40 | PC86 0-80 [ pyss ¢.63 | WS150/38 550 175 | 5R4GY 0-60 | 6F33 1-50 | 12Q7GT 7054 2-50 | 6062 1-00
CV2155 200 | DL96  0-42 | ECL86 0-45 | EY83 055 | PC88 060 [ pyg) g.30 100 | iy 195 | 28010 SU4G 033 | 635G 0-20 0-35 | 7934/ B7-00 | 6063 050
€V2312176 | DL810 1-25 | ECLLS00 EY84 085 | POOT 050 | oo (o QB150/45 175 | 5v4g o0-42 | 6J6 020 | 13E1 950 | 7254 16-00 | 6064 0-45
€V4003 0-50 | DL816 1-85 1-50 [ Y86 0-40 | PC900 048 1-35 | TZ40 400 | 7g03y SYSGT 032 | 637G 030 [ 20P4 1-10 [ 801  0-50 | 6065 075
CV4004 0-60 | DL819 1-65 | EF9 100 | EZ40 0-45 | POC84 040 | PYB3 038 | og 5950 | ULY 260 0-90 GRGGT 0-55 | 24B1 850 | 803 3.50 | 6067 050
CV40050-85 | DY86 0-33 | EF374 0-80 | EZil 048 | pocss 0-40 | PY500 100 100 | U2¢ 1204 oAy 0-38 | 524G 0-40 ) BT OO0 80 o000 | 6072 085
CV4006 090 | DY87 0-35 | EF39 040 | EZ80 028 .53 | PY800 0-50 | Q1209 0-40 | U285  0-78 [ oB2  0-85 | 6/30L2 075 09| 2524 0-45 k
: : PCC89 0-53 Q : 6K8  0-14 | 9575GT 811  175| 6080 150
C€V4007 040 [ DY802 0-63 [ EF4l 065 | EZ8L 028 | L0010 0.55 | PYSOL 050 | Qvos/12 U2 078 | ozs 040 | BAKS 080 oy g5 0-55 | 813USA 6111 078
CV40L4 045 | E88CC 0-65 | EXS0 028 | GIBITSM | (ope "o aq | PZ30  0-50 070 [ U37 180 [ 1B3GT 0-38 [ 6AK6 083 | g15q  g.45 | 2526GT 7800 | 6148 150
CV4015 076 | EI8OF 0-95 | Epag 0.5 | GTIC 3-00 | PCF86 0-60 | QF41 18:50 | QV04-7 1:00 | U91  0-75 | 179 1.5 | 6AL5 0-20 | 6LGWGB 0- 8298 3-50 | 7475  0-40
CV4024 0-60 | E182CC1-20 { EF86 0-33 | GU20 700 | PCF200 QQVo02/6 QV05-25 U404 0-40 | 20394 7-00 | BAME 0-33 1-00 | 27M1  3-50 { 833A 17-00 | 6003  0-50
€V4025 040 | ES10F 3-00 | EF88 0-28 | GU21 7-00 075 215 0-50 | USOL 1-18 | 2043 6-00 | 6ANS 0-50 | 6P25 125 | 30C15 080 | 837 085 | 9004  0-20
. 2G416 0-33 | 2N4289 018 | ADIS1 0-38 | BCY72 0-20 | GET875 NKT217 NKT713 0C24 050 | OC45  0-15 | OC78  0-20 | 0CseD 0-15 | OCP71 088
Transistors 2G417 0-23 | AC107 038 | AF114 0-33 | BFY50 0-23 0-25 0-40 0-25 | 0C25 038 | 0C7L 015 | oc81 025 | ocs3  0-25 | ORP12 0-50
2N247 0-26 | AC127 025 | AF115 0:30 | gpys) g.9g | NKT211 NKT218 0A85 013 | OC26 025 [ 0C72 0-25 | OC81D 0-20 | OC84 0-25
18111 0-13 | 20210 0-63 | 2N3055 0-75 [ AC128 0-25 | AF116 033 | Lo 0 g 025 113 [ 0a91 0-08|0C28 0-63 [ OC74 0-30 | OCRIM 0-20 | OC169 0-20
18113 0-25 | 2G302 0-23 | 2N3707 0-15 | ACY19 0-25 | AF117 028 0 NKT214 NKT403 0C16 043 | 0C2e 0.83 | 0c75 025
18115 0-30 [ 2G381 0-25 | 2N3710 0-18 | ACY20 023 | BC107 013 | DDO03 015 0 0-75 ? 2 0C81bM 00170 0-25
18131 0-13 | 2G382 0-30 | 2N4058 018 | ACY2l 0-23 | BC108 0-13 | GET571 NKT216 NKT404 0C18 038 | 0035 0-50 | 0076 025 018 | 0C171 0-30
18202 0-23 | 26415 0-30 | 2N4286 0-15 [ AD140 0-50 | BC109 0-13 0-25 - 831 0C20 098] 0C44 018 | 0C77 0-40 | OCB2 0-25 | OC200 0-38

Valves tested and released to A.R.B. specification if required. Express postage 5p for one
valve, 1p each additional valve,

s T VALVE MAIL ORDER C0. .. oz
BLACKWOOD HALL, 16A WELLFIELD 5o Sot 1A vobes
- ]

ROAD, LON DON, sw16 2BS available from £4-25,

Postage tp for each transistor,
Telephone: 01-769 01 99[1 649 over 10 post free.

I SEND FOR LIST OF 6,000 TYPES VALVES, TUBES & TRANSISTORS

Manufacturers and Export enquiries welcomed

10 MILLION DIODES
SILICON OR GERMAINIUM
—-state which when ordering

200 50p. 10,000 £10.00
4 1000 £2.00 50,000 £30.00
5000 £7.00 100,000 £50.00

2,000,000 SILICON
PLANAR TRANSISTORS
TO18 P.N.P. & N.P.N TYPES

ADM9 8C108 BN ; 4l g WU 833 80y state which when ordering

ADBI B9 8178 BFX85 ECA0 7] man o S o oo e oo
D162 B BT BFXES prapesy W% W Mk B £6.00 50,000 £400.00
DY BT BC180 ] priop AT 69 w9 W34 Seonr i 1,000 £10.00 100,000 £625.00
162MP) B 8 BFX88 MATIN L oot e woes e

AITH) BTG B 850 MATIZ0 w69 man a3y S LINEAR INTEGRATED CIRCUIT

ADZN €200 BCT BC1g2L BRY51 MAT 121 W06 wan NI M & 709/PC S.6.S
AR €210 B a8 BY5? MPEID2 M IA N 2368 W A L3
A4 My BCTg aceal BFYE NPEI05 20 708 W28 N30 BAI
AFTG BC128 BC1B4 BSX18 e 703 M2 W3 BAIZG
AF TG a5 BC1BAL B5K20 0wa W wan W3NS 5
AFIT 80132 BL 186 BSY 25 [1¥43 wnm FLE 2N3106 810
AFTE 1 80187 85V 26 [§] e W 2646 waw BY105
AFI24 BC135 BC207 Y2 ] WNBA w2 23708 BY 14
AFIZS [ B 208 B2 0025 W12 wm W B
KB 8 B 209 BSY28 0e 2% wm W2 W il
AFIZ7 BC19 B BSY3 02 w3 22904 wm BY130
AF139 80140 BC20L BSY39 0 pLRN 2N 29044 309 210
AFITB 8L sca BoYal w0035 me 2905 e o
AF1IY 8Lz 80225 Y4l 03 M8 29054 w380 o
AFIGD BCM3 80226 BSY95 wcH W9 2906 3904 81213
A BCUS Bean BSY954 7] M 2N 29064 W 3905 pivi
AF185 acur 8038 8105 [ Wi 2290 2N 3906 AT
25 BCHE 8039 CIE oC4s Wi M0 4088

TO-5 can 8 lead. Full specification high gain
Operational Amplifier data supplied. Lowest
aver price.

QUANTITY 19 10-24 2599 100-999
PRICE EACH 37p. 34p. 30p.  25p.

BRAND NEW
UNIJUNCTION TRANSISTORS
BRAND NEW FULLY TESTED EPOXY CASE UNiJUNCTION TRANS-
ISTARS Type TIS43 and BEN 3000 and replacement for 2N2646.
Full data available. LOWEST PRICE AVAILABLE ANYWHERE. 100 oft
20p each = £20; 500 oft 17{p each = £87.50:1,000 off 15p each

Y219
045
OATD
BA47
0A70
0ATY
0481
1489
0A%0
0A 9
0495
04200
04202
S0
5019
INg14
N 96
IN 4148

1734 BC150 B0V 407 ot W0 W9 N 4060
ALI0Z BC151 BCY32 4% ociz N 1304 IN2925 N 4061
AL BC152 803 4z o IN1305 N2926(6) 12p 2N 4062
ASY26 BL153 BOY 34 428 [ 1306 29260 WS
ASY2 BL14 BOY 7L c4z 0C76 N 1307 2N 2826(0) NS4S
ASYZB BL157 BOY N " wn M08 2300 2503
ASY29 BLI58 o L4 oca IN108 N30 25300
ASY50 BL159 BN L4 oc 8 2N 163 3053 253024
ASYSH Be167 80121 0c8z N 3054 25302
ASYS) BC168 BD123 0820 1889 2N 3085 285303
ASY 54 BC169 8D 124 0C83 21890 WY 25304
ASY 55 8L170 BOT3I oC 84 189 NN 25305
ASYS56 st 80132 06139 2160 IN3382 25306
ASYS] s Y20 £ BC140 w4 3393 25307
ASY 58 8L BF YIS o ) WU 33
aszn 8014 M o N 3395 830
BT 1 BCIS ge 118 o 7 Wy 3402 BN

SILICON PLANARDIODES
HIGH QUALITY SILICON PLANAR DIDDES. SUB-MINIATURE D0-7
Glass Type, suitable replacements for DA200, 0A202. BAY38, IS130.
18940, 200,000 to clear at £4 per 1,000 pieces. GUARANTEED 80%
GODOD. 0ASO GERM, DIODES 30PW 45MA D0-7 GLASS. 30.000
Available New and Coded. Price £3 per 100. £11 pes 500. £17 per
1.000 pieces. Once sold cannat be repeated

DIOTRAN SALES
P.0. BOX 5, WARE, HERTS.
Full money-back guarantee
POSTAGE & PACKING 7p

20
2
5
2
15
1
15
1y
Top
Bp
ki)
ki
5
35
35
ALY BCMY 80130 i w a0 nun M 4058 Brzig 3: £150. Sample devices 35p each on request
i
i)
h
I
8
L
B
bp
»
h
bp
»
4
4
bp
by
)
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TRANSFORMERS

MAINS ISOLATING SERIES
Primary 2)0 250 Volts Secondary 240 Volts Centre
d (120V) and Earth S
ALSO AVMLABLE WITH 1E5/120v SECONDARY WINDINGS

b P.P
2% % S

Ref. VA Weight Size em. 25 99 each
No. (Watts) Ib oz £ N,
61 100 512 d d . 228 2 13 5

AUTO SERIES (NOT I1SOLATED)

Qty. Qty. P.P.

Ref. VA Weight Size ecm. Auto Tops i-24  25-99 each
Na. (Wotts) b oz £ £ Np
13 2¢ ] 7-3x 43x 44 0-115-210-240 074 069 20
64 75 114 70x 64x 60 0-115-210-240 1.44 133 30
4 150 30 8-9x 64x 76 0-115-200-220-240 174 P61 36
66 300 6 0 102x102x 95 " " 338 3143 52
67 500 12 8 140x102x11-4 v " 503 465 67
84 1000 16 0 11-4x14-0x14-0 " " $12 884 82
93 1500 28 9 135x149x165 " " 1322 1223 ©
95 2000 40 0 178x16'5x21-6 8 o 17-26 1596 &
73 300C 45 8 17-4x18'1x213 =) &, 23-47 2173 S

LOW VOLTAGE SERIES (ISOLATED)
PR/MARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Qty. v, P,
Ref. Amps Weight Size cm. Secondary Windings 1-24  25-99 each
No. 12v 24V Ib oz £ £ Np
il 05 025 12 76%x 57x 44 0-12V at 0-25A x2 0-74 0-69 22
213 10 05 I 0 83x S51x 51 0-12V at 0°-5A X2 0-88 0-81 22
71 2 [ 1o 7-0x 64x 57 0-12Vat |IAx2 116 107 22
18 4 2 2 4 83Ix 7:0x 70 0-12V at 2A x2 1-62 150 36
70 6 3 312 10-2x 7-6x 86 0-12V at 3Ax2 I-95 1-81 42
72 10 5 6 3 7:9%108x10-2  0-12V at SAx2 2-56 2-37 52
17 16 3 7 8 12:1 x 9:5x102 0-12V at BA x2 395 316 52
115 20 10 13 12:1 x11-4x10-2  0-12V at 10A x2 5-03 470 67
187 30 15 16 T2 13:3x12-1 %121 0-12V at I15A x2 928 858 82
30 VOLT RANGE
Qty Qty. P.P.
Ref. Ampe.  Weight Size cm. Secondary Taps 1-24  25-99 each
No. ib oz. £ £ Np
12 05 | 4 8-3x 37x 49 0-12-15-24-30V 088 0-81 22
79 10 20 7-0x 64x 60 " " 1-18 1-10 36
3 20 3 2 89x 7:0x 76 ® ) 1-75 1-63 36
20 30 4 6 10:2x 89x 86 " " 2-16 1-95 42
2) 40 6 0 10-2x 95x 86 o3 = 256 237 52
1z 60 7 8 121 x 9-5%10-2 “ " 379 351 52
89 100 12 2 140%x102x11-4 " " 621 574 67
Qty. Qty. P.P.
Ref. Amps Weight Size ecm. 50 VOLT RANGE [-24 25-99 eoch
No. b oz £ £ Np
102 05 1 1) 70x 7:0x 57  0-19-25-33-40-50V 116 107 30
103 1-0 210 83Ix 7-3x 70 o " 169 1-57 36
104 20 50 1002x 89x 86 ) % 234 216 42
105 30 6 0 f02x102x 83 i 5 318 294 52
106 40 9 4 12:1 x11-4x10-2 - - 420 3ge 52
107 60 12 4 12-1x11-) x13:3 " .. 621 574 67
18 890 18 9 13-3x13-3x12-1 " ' 8-10 749 97
19 10-0 19 12 165xi1-4xi59 o " 10-15 939 97
Qty. Qty. P.P.
Ref. Amps. Weight Size cm. 60 VOLT RANGE [-29 25-99 each
0. ib oz £ £ Np
124 LS| 2 4 8:3x 95x 67  0-24-30-40-48-60V 1-18 109 36
126 1-0 30 89x 76x 76 ] " 1-64 1-52
127 20 5 6 102x 89%x 86 o " 1-56 237
123 40 10 & [1-4x 9-5x11-4 ot . 5-03 465
120 6-0 16 12 13-3x12:1x12:1 - . 7-28 673
122 10-0 23 2 16:5%x127%x 165 i " 1205 1115
] ERY CHARGER TYPES

LEAD A
IMARY 200-250 VOLT HARGING 6 OR 12 VOLT BATTERIES

Amps. V\l:eight

o,

Please note, these q

° units do not in- 267 2 52

: 2x10- J clude rectifiers o
q 12

Y CARRIAGE VIA BR.S.
All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.

VARIABLE VOLTAGE TRANSFORMERS (ENCLOSED)
Input 230V 50/60 Hx Output variable from 0-260V.

1 T =p & 5 50 oo oz o
25 73 ) E 6-75 12, .d "y 3¢ 21-00
5 o Ho, £y, = 975 2 LA = a9 37-00
8 POSTAGE EXTRA

" o °C - 14-50
Higher current types available on application.
ALSO AVAILABLE: Open construction variable voltage transformers, suitable for

panel mounting.
05 Amp. £3-93 | Amp. £5-50 2-5 Amp. £6-63

Y Speedy production winding service.
Y Please send for full lists.

Also stocked: SEMICONDUCTORS -+ VALVES
MULTIMETERS - MAINS KEYNECTOR
SEE PAGE 98

BARRIE ELECTRONICS

11 MOSCOW ROAD - QUEENSWAY

LONDON, W.2

Telephone: Nearest Tube Stations:
01-229 6€81/2 or 550 1128 Bayswater, Queensway,

WW—089 FOR FURTHER DETAILS

HENRYS RADIO

350%59 |

«HENRY’S
RADIO LTD.

Fully detailed and illustrated covering
every aspeoct of Electronics plus
data and information.

10,000
STOCK LINES

New stock lines—all at special
prices plus full guarantees.

FIVE 10p VOUCHERS for use
with retail and mail order purchases.

FREE CATALOGUE PRICE

Catalogue given

Industry or any Organisation, 55 Po;t

including  Schools,
etc.

Apply on official heading to

Henry's Radio Ltd.
303 Edgware Road,
London, W.2.

FREE to

Colleges Paid

{or 40p for callers)
Cailers weicome at 303, 309, 354 and 356 Edgware
Road, Landan, W.2. Tel. 01-7231008:9.

MOHEOFEVE/?YTH//VGA TLOWPRICES —ALWAYSAT HENRY S
| ¥ & N N B R N B 3 N |

I ToHenry's Radio Ltd., {Dept W.W.} USE BLOCK CAPITALS CUT OUT

3 Albemarle Way,
London, E.C.1.

Please send .....

AND SEND WITH CHEQUE or P.O.
(Na cash please)

copies of your 10th Edition Catalogue

at 55p each. Post Paid. | enclose Cheque/P.O. for ... .. ...

Allow 7-10 days from date of ordenng
¢4 0 B § B B B B B B |

i
Name ........ ...
Address .........
§
%

ass



DIGITAL CLOCK
MECHANISM

® Made especially for Lasky’'s by famous
maker

® Mains operation

® 12 hour alarm

® Auto “SLEEP’ switch

©® Hours, minutes and seconds read-off

® Forward and backward time adjustment

@ Silent operation synchronous motor

® Shock and vibration proof

® Built in alarm buzzer

, This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM LASKY'S
In chassis form for you to mount in any housing that you choose. All settings
are achieved by two dual-concentric controls at the front including: ON-OFF-
AUTO and AUTO ALARM, “sleep” switch. 10 minute division *'click™ set alarm {up to 12 hour delay),
time adjustment. Ultra simple mechanism and high quality manufacture guarantee reliable operation and
long life.

The sleep switch will automatically turn off any appliance—radio, TV. light, etc.. at any pre-set
time up to 60 min. and in conjunction with the AUTO setting will switch on the appliance again next
morning.

The clock measures 43W x 13H x 31D (overall from front of drum to back of switch). SPEC: 210/240V AC,
50Hz operation: switch rating 250v. 3A. Complete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH SET OF CONTROL KNOBS SPECIAL QUOTATIONS

LASKY’'S PRICE £6.95:: s, FOR QUANTITIES

MIDLAND 10-406
AM/AIRCRAFT RADIO

The first pocket size receiver of its type allowiny you to tune-in
to the entire air communications band covered by 108-137
MHz in addition to full AM medium wave. Intermediate
frequencies: AM 455 KHz: VHF 10.7 mc/s. Output power
200mV 24in. P.D. 8 ohm speaker. A built in ferrite rod aerial
is provided for AM reception. The 10-406 is finished in blue with chrome trim. chrome telescopic
antenna. Size 6§ x 33 x 14in. compiete with batteries. magnetic earphone. INstruciions and circult

LASKY'S PRICE£8.35¢.¢ 3,
TMK PL436 MULTI-TESTER

Muit-tester for he amateur o1 professionai Festutes murtor scale and wood gamn

fimsh tront panel.

Speaificanon. OCV ranges 0.6.3 12.30, 12u.600v a1 20K ohmis/v

® ACV ranges 3.30.120.600V at 8K/ohmsv OC current 504 A 0.6.60 600mA

® Resistance 10K, 10UK, 1M and 1UM ohms end scaie. 565.650.b.5h and 65K ohms
centre scale.

® Decibels. —20d8 w + 5/dB in four ranges @ Operates on 2x 1.5V U7 type batis.

® Sue 5§n. x 44n. x 2¢in. Complete with batteries and operating Instructions.

LASKY'’S PRICE £6.95 ¢ 3,
TMK 200 METER KIT

This meter kit by TMK offers the unique opportunity of building a really first-class
precision multimeter at a worthwhile saving in cost. The cabinet is supplied with the
meter scale and movement mounted in position: the Model 200 also has the range |
selector in position. The highest quality components and 1% tolerance resistors are ||
used throughout. Supplied complete with full constructional. circuit and operating |
instructions.

20.000 O.P.V. Multimeter. Features 24 measurement ranges with mirror scale.
Large 3 x 2in. meter. Full scale accuracy. DCV and current: +2% ACV: + 3%, resist-
ance: +3%. Special 0.6V DC range for transistor circuit measurements.
SPECIFICATION

®DCV: 0-0 6-6-30-120-600-1.200V at 20K/OPV @®ACV:0-6-30-120-600-1.200V
at 10K/0PV. @DC current: 0-0.6-6-600mA. ®Resistance: 0-10K-100K-1M-10M/
ohms (58-580-5.8K-58K at mid-scale). ®Capacitance: 0.002-0.24F (AC 6V range).
®Decibels: —20 to + 63dB @®Qutput: 0.054F blocking capacitor. Uses two 1.5V
(U7 1ype) batteries. Black bakelite cabinet —Size 5% x 3 » 13m Compiet. with
test leads.

KIT PRICE ONLY £4.59 ¢s» w3,
LASKY’'S TM1 METER 7000 ohms/V

The tirst of Lasky s new-iook 10p value meters, the 1M1 s a really uny pockel
multimeter providing “'big” meter accuracy and performance. Pracision move-
ment calibrated to + 3% of full scale. Click stop range selection switch.
Beautifully designed and made impact resistant black case—with white and
metallic red/green figuring Ohms zero

® DT/V: 0-10-50-250-1000 at 1K ohms/V @ Resistance: 0-150K ohms
® AC/V:0-10-50-250-1000 at 1K ohms/V @ Decibals: —10-22d8B

® DC CURRENT: 0-1mA, 100mA Size only 3%in. x 2in. x 1}in.
® Complete with test leads, battery and instructions

LASKY'S PRICE £1.95 rzrism
LASKY'S TM5 METER 5000 ohms/v

® DC/V: 3-15-150-300-1.200 at 5K ohms/V Another new fook pocket multimeter from Lasky's providing mp

@® AC/N: 6-30-300-600 at 2.5K ohms/V quality and value. The “slimline” impact resistant case—size:

® DC Current 0-300u A 0-300mA dpm. x 2gn. x 1yn. hited wilh extra large Zgn. square metes

@® Resistance: 0-110K ohms, 0-1M ohms Readability is superior on all low ranges; making this an

® Decibels: —10dB to 16dB excellent instument  for  servicing  transistorised  equipment

® Complete with test leads, battery and Recessed click top stop selection switch Ohms zer0 adjustment.
instructions Buff finish with crystal clear mater cover.

LASKY’'S PRICE £2.95¢.¢ 13

207 EDGWARE ROAD, LONDON, W.2.

' 33 TOTTENHAM CT.RD, LONDON, WiP 9RB.
109 FLEET STREET, LONDON, E.C 4.
1523 FLEET STREET, LONDON, E.C.4,

HIGH FIDELITY AUDIO CENTRE"
42-45 TOTTENHAM CT. RD, LONDON, WIP 9RD.

MAIL ORDERS AND CORRESPONDENCE TO
3-15 CAVELL STREET. LONDON. E1 28BN

Wireless World, July 1971

IN BRITAIN
WITH

M EXSTOCK IBM UNIT RECORD
EQUIPMENT

I COMPUTERS IN STOCK
AND ON DEMONSTRATION

M UP TO 80% SAVINGS ON
NEW PRICE!

EXAMPLES OF CURRENT STOCK
IBM Key & Printing Punches
(024,026,029} from £650
Verifiers (056) from £690
Sorters (082,083,084).................. from £895
Collators (085,087).....cc..... from £2,600
Reproducers (519)................ from £1,980
Refurbished & covered by IBM or our own
maintenance facilities.

HAND PUNCHES

{CT Hand Punches—3 months warranty
OUR PRICE £95-50 (Cost new £150)
IBM Hand Punches & Verifiers—3 months
warranty OUR PRICE £103

COMPLETE SYSTEMS ON VIEW
UNIVAC 1004, ELLIOTT 803B, ICL 1500,
PDP8, IBM 1401, UNIVAC 90, NCR 400

LAk b 2 2 S 2N S0 S S S A S S S S 4 I

Many other systems can be on short
delivery including: SDS, IBM, ICL,
UNIVAC, HONEYWELL, etc.

RING 01-278 5571 NOW!

[ S [ = [ [ S [ = I
o o m e
Computer Sales & Services {Equipment) Ltd
49-53 Pancras Road London NW1

Telephone 01-278 5571
Telex 267307

WW—079 FOR FURTHER DETAILS
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AUDIOTRINE A55 HIGH QUALITY STEREQ SYSTEM

5+ 5WATT OUTPUT
Garrard 5200
Changer with low
mass pick-up arm
and Stereo
Cartridge.
Gontrols : TREBLE,
BASS, VOLUME,
STEREO, BALANCE.

Operation on 201-250 v. A.C.
maina. Output rating L. H.F.M.

Luxurious Teak Veneer Finished Cabinets, Trans-
parent plastic (tinted) cover inchided for main unit.
Silver finished facia plate and

matching control knobs.

A REALLY SURPRISING STAN[)ARD OF QUALITY IS OBTAINED FROM THIS COMPACT LOW PRICED SYSTEM

PAIR OF
LOUDSPEAKER
UNITS

incorporating high flux
8in. x 5in. speaker.
Bize approx. 13 x 7¢ x 81 ins,

PRICECOMPLETE

ONLY £42

Carr. £1-25
£5.50

Terms: Deposit
and 9 monthly payments
£4.,50 (Total £486).

as7

FANE 807 HIGH FIDELITY
LOUDSPEAKER . " et

8in. 10 watt
Unit for excellent sound guality in suitable
enclosure. Roll P.V.C. cone surround and
long throw volce coil to achieve very low
fundamental resonance at 30 c.p.s. Tweeter
cone is fitted to extend high note response.
Frequency range 25 Hz to 15 KHa.
Impedance 3 or 8-15 (. Cast Chassis. ‘ 3 .so
REMARKABLE VALUE AT ONLY

AUDIOTRINE HIGH FIDELITY

LOUDSPEAKERS Heavy con-
struction. Latest high efficiency ceramic
magnets. Treated Cone surround or ““L”
indicates Roll Rubber surround. “D"
indicates Tweeter Cone providing
extended frequency range up to 15,000
c.p.a. Exceptional performance at low
cost, Impedance 3 or 8-15 ohms.

WHEN ORDERING PLEASE STATE IMPEDANCE
HF 801D 8" 8W £2-71 BF 120D 12" 16W £4-66
BF 102D 10" 10W £3-40 HF 126 12" 16W £5'50

HF 120 12" 15W £4-10 HF 126D 12" 15W £5-80

FANE ULTRA HIGH POWER
LOUDSPEAKERS A7s™ s e

R.MS8. ocontinuous.
£ yoars’ guarantes. High flux ceramic magnets. 7 @
Heavy cast chassis. ALL CARRIAGE FREE. .{]

‘POP’ 100 <POP’ 60 |

18in. 100 watt 60 watt
14,000 gauss 000 gauss
8/15 ohms 8/15 ohms

£22-05 £12-90

Dep.: £6 and 9 |Dep.: £330
monthly pay- |and 9 monthly
ments £2'10 (payments £1-30
(Total £24:90). |(Total £15).

FOR BASS GUITAR OR BLE AL
ELECTROKIC ORGAN, ETC. PURPOSES.

FANE LOUDSPEAKERS'PQP'25/2

Dual cone 150 (for uses other

15in.

14 12in, 50 watt

13,000 gauss
{5 ohms

£10-50

Dep.: £2 and
9 monthly pay-
ments

than Bass Guitar or Electronic 12in. 25watt
QOrgan. Carr, free.

Or dep.: £1 and 9 monthly pay- £ 6' 7 5
ments (Total §7-TH)

R Ab & Watt High Fidelity Zollid

T State Amplifier
i

e

AUDIOTRINE HI-Ft
) Consigting of matched 12in. 11,000 line 15

tweeter. Smooth response and extended
duction. Carr. 30p.
-2 Or SENIOR 15 WATT inc. HFI126
L 15,000 line Bpeaker £8-75. Carr. 35p.

£5.

SPEAKER SYSTEMS
15 obm high quality epeaker, crosa-over unit and

quency range ensure aurprisingly realistic repro-

watt

‘ TAI2 MK

fre-  Deslgned for optimum

75

JE8 B8ise 16x11x9in. Pressurised,

HI-FE LOUDSPEAKER ENCLOSURES
i Teak or Afrormosia veneer finish. Modern design.
Acoustivally lined, All eizes approx. Carr. 25p extra.

OQutput 3-15 ohms
A.C. mains
20,000c.p.s. —2dB %

any crystal or ceramic Gram P.U. cartridge,
Radio tuner, Tape recorder, * Mike
Y 3 separate switched input socketa on each
channel Y Separate Bass and Treblecontrola
% Slide Switch for mono use  Speaker
“ For 200-250 v.
4 PFrequency Response 20-
Harmonic Distortion 0.3% at 1000c.p.s. Hum and noise
| —70dB J Bensitivities (1) 50 mV (2) 400 mV (3) 100 mV s Handsome finish
Facla Plate and Knobs. Output rating I.H.F.M. Complete kit of parts

6°5 + 6 SWATT STEREO AMPLIFIER

FULLY TRANSISTORISED, BOLID STATE CONSTRUCTION EISH FIDELITY
OUTPUT OF 6.5 WATTS PER CHANNEL

performance with

ete.

and instructions. Carr. 40p. £ I 5 '50
MTE GNTEE. £19-50. Or dep. £3 and 9 mnthly

pymts. £2-15 (Total £22-35). Or in Teak veneer housing. £23. Or Dep. £3 and

|
Gives pleasing results with any 8in. * |
?é;;mpspeakecr’ o - ‘s 3 s | ;vith full wiring diagrams
B ‘or optimum performance wi ACTORY BUILT WITH 12
any Bin. Hi-Fi 'spealzer, 22 x 15 x 9in. Ported ‘6.47 J
SE10 For outstanding results with Hi-Fi 10in. ‘6.74 9 mthly. pymts £8-F§ (Total £15 95)
P A N

speaker. 24 x 15 X 10in. Ported
SE12 For high performance with 12in. Hi-Fi speaker
and Tweeter. Rize 25 X 16 X 10¢in. Pressuriaed,

£7.87 SELENIUM RECTIFIERS

F.W. Bridged 6/12v. D.C. Output Input Max. 18v.
A.C. 1a., 25p; 2a., 35p; 3a., 50p; 4a., 85p; 6a., 80P

R.S.C. G66 6+6 WATTH

Individual Ganged cantrols: Bass, Treble, Volume and Bal-
ance. Printed circult construction employing 10 Transistors
plus Diodes, Output rating I.H.F.M. Ruitable for Crystal
Pick-ups ete., and for ker output i d of 3to
15 ohms. For standurd 200-250 v A.C. mains operation.
Attractive silver finished metal facia plate and matching
control knobs. Complete KIT of PARTS INCLUDING
PULLY WIRED PRINTED CIRCUIT. and com-
prehensive wiring diagrtam and instructlons.

QUALITY

onLY £9°99

200-250v. A.C. maing operated
R 30-

Or FACTORY BUILT in Teak veneered cabinet as illustrated £12.99. Carr. 24.21.).
£9-

e
i qa y
. 600 20,000 ¢.p.s. —2dB. Har-
) - & monic Distortion 0.3% at
1,000 c.p.s. Bass and
Treble ‘lift’ and 'cut® controls. 3 input socketa for
Mike, Gram, Radio or Tape. Input selector awitch.
Output for 3-15 ohm speakers. Max. sensitivity SmV.
Output rating L.H.F.M. 1n {fully enclosed enamelled case,
approx. 9% x 21 x 5}{ln. Attractive brushed silver finish
facia plate 10} x 3}in. and matching knobs. N
Complete kit of parts with full wiring £7 50
diagrams and instructions. Carr. 40p
OR FACTORY EUILT with 12 months’ g'tee. 5

R.S.C.BATTERY/MAINS CONVERSION UNITS
Type BM1. An all-dry battery elimin-
ator. Size 5} x 4} x2in. approx. Com-
pletely replaces batteries supplying
1.5 v, and 90 v. where A.C. mains 200/
250 v. 50 cfs. ia available.

COMPLETE KIT WITH DIAGRAM

= .. |

gs! or READY FOR USE
HIGH QUALITY | R.5.C. COLUMN
LOUDSPEAKERS | SPEAKERS

Covered in Rexine and
Vynair, jdeal for voca-
lists and Public Add-
ress. 15 ohm matching.
TYPE C488, 30 watts,
Fitted four 8in. high
gux 8w. speakers, Or
der 83 £17-75
mthly pmts £2 (Total
£21). Carr. 50p.

Gauss 10,000

lines, Carr. 40p £5-25

L12 12in, 20 Watt Model | TYPE C4128, 50 watts.
Qauss 11,000 lines. Siz|Fitted four 12in. 11,000 liner

J15 watt 8peakers. £27 .50

15 0. Carr. 450, £10-50|Or dep. £4 and 9
Carr. 76p

Or dep £3 and 9 mthly|mthly. pymts. of
pymts £1. (Total £12).1£3 (Total £31).

HIGH GRADE COMPONENTS,
SPECIFICATIONS COMPARABLE WITH

UNITS COSTING CONSIDERABLY MORE
Employing Twin Printed Circuits.

200/260v. A.C. msains operation.

TRANSISTORS: 9 high-quality types per chanpel.
OUTPUT (Per channel): 10 Watts R.M.8. continu-
ouneinto 15 15 Watts R.M.8. continuous into 303
INPUT SENSITIVITIES: Mag, P.U. 4 m.v.
Ceramic P.U. 35 ri.v. Tape Amp. 400 m.v. Aux.
100 m.v. Mlc. 5 m.v. Tape Head 2.5 m.v.
FREQUENCY RESPONSE: +2dB. 10-20,000¢.p.s.
TREBLE CONTEOL: +17 dBto—14dBat10 Ke/a.
BASS CONTROL: +17 dB to —15 dB at 50 eis,
HUM LEVEL: —£0 dB.

HARMONIC DISTORTION: 0.1% at 10 Watts
1,000 e.p.s.

CROSS TALK: 52 dB at 1,000 c.p.s,

Western Arcade.

BIRMINGHAM 30/3! Gt.

CONTROLS: 5-position Input Belector, Baes, Treble, Vol., Bal.,
Mono 8w., Tape Monitor 8w., Mains 8w,

INPUT SOCKETS: (1) P.
Head. (Operation of In

BRADFORD 10 North Parade (Half-day Wed.). Tel.25349
BLACKPOOL (Agent) O & CElectronics 227 Church St.

GLASGOW?326 Argyle St. (Half-day Tues.). Tel.CITy 4158
HULL 91 Paragon Street (Half-day Thurs.). Tel. 20505

PACKAGE OFFER,8AVE APPROX. £4. Above G66 assembled
m cabinet plug pair DORCHESTER LOUDSPEAKER UNITS.
and 8 monthly payments §3-85 (Total £30-90).

RS.C. A10 30 WATT ULTRA LINEAR

Or Deposit £5-25

Highly sensitive. Push-Pull
output, with Pre-amp./Tone
es. Hum level —70dB. Frequency response i

HI-FI AMPLIFIER

trol Btage
30-20,000
ECC!

¢fs. All high grade components. Valves EF86, EF86

£27-50

Carr.£1

high
Con-
3dB

83, 807 .807, GZ34. Beparate Bass and Treble Controls
Bensitivity 36 millivalts. Buitable for High Impedance mic. or

pick-ups. Designed for Clubs, S8chools, Theatres, Dance Halls or

Outdoor Functions, etc For use with Electronic Organ, Gui
Tape. Reserve L.T. and H.T. for Radio Tuner. Two input

that two separate inpats such as Gram and *‘Mike’ can be mi
WIRING DIAGRAMS,

COMPLETE KIT PARTS,
perforated cover £1-75. Or factory built with

speakers.

£15-75
TERMS: Deposit €4 and 9 monthly payments of £2-10 (Tota|

A powerful

amd reliabie components.

unit as illustrated for £80. Carr. 21-50.
ard 9 montbly gaymeuts 85-76 (Total &

THE‘YORK'HIGHFIDELITY 3’'SPEAKERSYSTEM =
Moderate size (approx. 25 x 14x 10 in.). Range 30-20,000 c.p.s. KIT COMPLETE [5f
Impedance 15 ohms. Performance comparable with units costing

considerably more. Consists of (1) 12in. 15 watt Bass unit

cast chassis. Roll rubber cone surround for ultra low resonance, and ceramic magnet.
(2) 3-way quarter section series cross-over system. (3) 8 x bin. plgh fux u}idd‘Ie range

tar, Stnng Hasa. etc. Gram, Radio
s with associated volume controla

P.
| £22-90). Bend 8.A.E. forleafiet.

RSC BASS-REGENT 50 WATT AMPLIFIER
high quality, all purpose unit. For lead, rhythm, bass guitar,
vecalists, gram., radio, tape. Peak output rating. Employing current valves
FOUR JACK INPUT8 and TWO VOLUME
CONTROLS for simultaneous use of up to 4 pick-ups or
“mikes’. SEPARATE BASS AND TREBLE CONTROLS.
OR SUPPLIED COMPLETE with matched twin londspeaker

. Terms: Dep. 218

687-75).

Carr. 90p

£22 Carr. 63p

with

speaker. (4) High etdciency tweeter. (5)_ ppropriate q
material. (6) Teak veneered cabinet. (7) Circuit and full inst:

REMARKABLE VALUE

supplied.

x 8in.

HI-FI CENTRES LTD.

Branchesopen ALLDAY Sats

BE SENT TO SHOPS.

HEAR IT AT ANY BRANCH

R.S.C. SUPER 30 Mk 1 HIGH FIDELITY STEREQO AMPLIFIER

EMINENTLY SUITABLE FOR USE WITH ANY MAKE
OF PICK-UP OR MIC. (Ceramic or Magnetic, Moving
Coll, Ribbon or Crystal) CURRENTLY AVAILABLE,
SUPERBSOUND OUTPUT QUALITYCAN BE OBTAINED
BY USE WITH FIRST-RATE ANCILLARY EQUIPMENT.
COMPLETE KIT OF PARTS, point to point
wiring diagrams & detailed instructions

8tereof

U. (& Tape Amp. (3) Radio. (4) Mic. or Tape
put Belector assures appropriate equalisation.)
CHASSIS: Strong Steel construction. Approx. 12 x 3
FACIA PLATE: Attractive design in rigid “"Perspex’
ground. 8pun silver matching control knobs as available.

* with silver back-

MAIL_ ORDERS MUST NOT SHEFFIELD !3 Exchange St

Y
ructions.

Carr. 75p
UNIT FACTORY BUILT £30.50

Or deposit £4 and 9 mnthly payments £3-35

(Total £34-16).

Terms: Deposit £4 and

£3-75. (Total £37-75). Bend 8.A.E. for leaflet,

REO AMPLIFIER

Or Deposit

0 and 9 mon-

thiy payments of
45

£1.
(Total £15.56

ixed.200-250 v., A.C.For3 &150
INSTRUCTIONS. Twin-handled
EL34 output vaives and12 mouths'
guarantee or £19-76. Tech. figs. apply to tactory built units. Carr. 65

£30-50

Or in Teak or Ahorm;)da venser .
housing as illustrated. Carr. 75p. £33 75

INTEREST GHARGES REFUNDED
On Credit Sales settled in 3 months

R.S.C. MAINS TRANSFORMERS

FULLY GUARANTEED. Interleaved and
Impregnated, Primaries 200-250v, §0c¢/s. Screened
MIDGET CLAMPED TYPE 24 x 24 x 24in.

250v., 60mA, 6.3v. 2a.. .. ...o.unn.. goa 20p
250-0-250v., 60mA, 6.3v. 28............. 950
FULLY SHROUDED UPRIGHT MOUNTIN

250-0-250v. 60mA., 8.3v. 2a., 0-5-6.3v.2a... £1-25
250-0-250v. 100maA, 6.3v. 4a., 0-5-6.3v. 3a.. £1-99
300-0-300v. 100mA, 6.3v. 4a.,0-5-6.3v. 3a.. £1-89
300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v. la.

For Mullard 510 Amplifier e 240
350-0-350v. 100mA., 6.3v. 4a., v. 3a. £1-99
380-0-350v. 150mA. 6.3v. 4a., 0- 3v. 3a. £2-40
426-0-425v. 200mA, 6.3v. 4a. c.t., 5v. 3a... £4-49
423-0-425v.200mA, 6.3v. 4a.,6.3v. 33, 5v. 32  £4-69
450-0-450v. 250mA. 6.3v. 4a., c.t., 5v. 3a... £4:89
TOP SHROUDED DROP-TEROUGH TYPE 120

£1-

250-0-250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a.. .
0 ooo a

or
80

300-0-300v. 100mA, 6.3v, 4a., 0:
300-0-300v. 130mA, 6,3v. 4a., 0- . la.

Ruitable for Mullard 510 Amplifier......
350-0-350v. 100mA., 6.3v, 4a., 0-5-6.3v. 3a.
;5[0-0-350\7. 150mA., 6.3v. 4a., 0-5-6.3v. 3a.

6.3v. 1.5a. 45p; 6.3v. 2a. 49p H
6.3v. 6a, £1-15; 12v. la. hOp; 0-9-18v. 1ia. BBp;
0-12-25-42v. 2a. £1-60.12v. 3a.or24v.1.5a. £1-20;
CHARGER TRANSFORMERS 0-9-18v. 1ia. 95p:
gﬁn- 99p;: 3a. £1-10; 5a. £1-30; 6a. £1.49;
AUTO (8tep UP/Step DOWN) Transformers

0-110/120v. 200-230-250v. 50-80 watts. ... 9

150 watts, £1-70; 250 watts £2-49; 500 watts

£5-85.
OUTPUT TRANSFORMERS

Btandard Pentode 5,000 t0 7,000 3 to 3Q 45p
Push-Pull 8 watts EL84 to 3 or15Q... . 75p
Push-Pull 10 watts 6V6 ECL86 to 3 8

G (%) cooopooonoonoooongos £1-25
Push-Pull EL84 to 3or 150 10-1 . 2120
Push-Pull Ultra Linear for Mullard 510, etc. £1-99
Push-Pull 15-18 watts, sectlonally wound

6L6 KT66, etc., for3or15Q.......... £1-80

Push-Pull 20 watt high yuality sectionally
wound EL34, 6L6, KT66, etc. to 3or150  £2:99

SMOOTHING CHOKES

130mA, 7-10H. 2500 65p;
100mA. 10H. 2000 56p;
80mA., 10H. 3500 45p; 60mA.
10H. 400 25p.

R.S.C. PLINTHS
Superior Solid Natural Wood

Construction for Record
— Playing unita.

e Cut tor

- Garrard
£23-25 o
2025,

3000,

- AT60.

— BP25 etc

Avallable with Trans- £3 Is
parent piastic cover. £6:30

Y monthly payments |  pECcORD PLAYING
UNITS

LEICESTER 32 High Street (Hali-day Thurs.). Tel. 56420
LEEDS 5-7 County (Mecca) Anicade. Briggate

LIVERPOOL 73 Dale St.

Half-day Wed.) Tel. 28252
(Half-day Wed.).

(Half-day

TYNE Store) (Half-day Wed.). Tel.21469
reet (Castle Market Blds.)

MONEY BAVING UNITS
Ready to plug Into Amplifier.
RP23C Consisting of Garrard

5 ME. 111 fAtted
Goldring C890 high compiiance
ceramic Btereo/Mono cartrldge
with dlamond stylus. Mounted on

Tel. CENtral 3573

Tel.: 021-236 1279. Half-day Wed. 238 Edgware Road, W.2 (Hali-day Thurs.). plinth.  Transparent . plastlo

DERBY 26 Osmaston Rd, The Spot (Half-day Wed.). e R e eeds 13 LONDON Tel. PAD 1629 | coverincluded ~ £9£.0Q
Tel. 41361 JooiHencenner Lan, L 5.0, MANCHESTER 60A Oldham Streer (Hali-day Wed.) Carr. 50p

DARLINGTON !8 Priestgate (Hali-day Wed.). Tel.68043 Postage 25p extra under £2. Tel. CENtral 2778 | RP&( Garrard5200 AutoUnit

30 £2, as stated 106 N Rd. (Half-d fitted Stereo Cartridge.

EDINBURGH !33 Leith St. (Half-day Wed.). Tr‘:deg"filé’gfég.il;s&é.;Im;ég; MIDDLESBROUGH ewporc R, (Haltday P s T £ TS

Tel. 556 5766 e"‘l”"'“'welwmed_ NEWCASTLE UPON 41 Blackett Street (opp. Fenwicks | (pep mopps with Magnstio

P.U. Cartridges and ‘Lift off
or ‘Roll over’ transparent covers
at lowest prices.

Thurs.). Tel. 20716

—— ey em
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OSCILLOSCOPE PROBE TM8II?

High impedance 100/| resistive attenuated
probe foraccurate display of HF waveforms
or short rise time pulse slxnals, offered
brand new with all accessories and
instruction manual. List price £I17.
Qur price £7-50 including earth bayonet
TM8194. A MARCONI PRODUCT

SOLARTRON OSCILLOSCOPE
5238.2

The best of the surplus scopes for £52,
fully serviced and calibrated, compare the
specification with others. Bandwidth
DC-I0MHz at 3 dB. Sensitivity is | MV/cm.
Time Base 0.1 usec-lcm/sec in 7 decades
with fine control on each range. Uses
C Core mains transformers/4 in. High
resolution flat face PDA CRT and many
other features make this scope very
suitable for colour television servicing
and many other applications. Price £52
P. & P. £1-25.

BARGAIN OFFER 6V DC TAPE
RECORDER MOTORS Type DM!48-1.
Fully screened * reversible * constant
speed * specially designed for Portable
Recorders * Price only £1 P.P. |10p

20Ky ELECTROSTATIC
VOLTMETER UNIT
S in. scale Ernest Turner Model 32
contained in polished wood case with
HV input sockets. Only £10 Carr. I5p

MARCONI 12 XHzx QUARTZ
CRYSTAL contained in B7G envelope
with flying lead connections. Brand new
only 624p each.

TEXTRONIX TYPE 310. PORT-
ABLE OSCILLOSCOPE. PERFECT
CONDITION. PRICE £150.

MARCONI TF930
H.F. field strength measuring equip-
ment. 18-125 mHz. £65.
GALLENKAMP OVEN
TYPE OV400
This oven offered as new. List over £240.
OQur Price ONLY £125.

IMPEDANCE BRIDGES
AVO Type | with slide rule scale as ncejv;
Bradley Type 131 LC/R bridge . €30
Cossor Model 1446 with C.R.T. phase
balance £35
Wayne Kerr Model B221 0- I% nccurg;;

Wayne Kerr Model BS2| LC/r Bridge £40

Solartron Mcdel MM906 | to 300pf &
-1 to 300uH £33

Marconi Model TF936 Measures L&C at
80Hz | & I0kHz .. £55

RECEIVERS COMMUNICATIONS
Eddystone 770U range 150 to SOOMIP:;
Eddystone 840A range *5 to 30MHz  £32
Hallicrafters S27c Range 110-220 mHz £45
Hallicrafters $36 Range 28-143 mHz £40
Marconi CR100 Range 50kHz to 30mg;

Marconi CRI50/2 Range 2 to 60 mHz
double conversion £60
HRO. MX Model range 5 to 30 mHz
full set coils . £27
RI155 Trawler bund model WIth super
slow motion drive .. . £17
APR/4 Search Receiver
1,000 mHz ..

4-INCH G.E.C. DOUBLE GUN

runge 38 to
£95

C.R. Tubes Spiral P.D.A. type 1046F.
Brand new. Boxed. Price £10-50.
Roband stabilised P.S.U. type TIII.

Qutput 50v. 5 a.
Overlow cut-out.
meters, etc. Offered as

For bench mounting.
Current and voltage
new. £65.

Dawe Stroboflash Model 1200C cali-
brated between 6 & 14,500 R.P.M. Good
used conditionffor mains operation £15

LR2 FREQUENCY STANDARDS by
General Radio (U.S.A.). Offered brand
new. Cost over 4,000 dollars each. Our
price £65.

Crompton Parkinson direct reading
Kilowatt Meters. Range 0 to 4 Kilowatts,
4 inch flush panel mountlng for 250v
single phase operation SOHZ with
external resistance . EI5

PYE Electrostatic Voltmeter model 11310
scalamp type Voltage range I18KV mains
operated in good used condition .. £22

KIENZLE ELECTRONIC PRINTER model
DI!I-E as new condition .. £150
*Videcon Tubes Cathodeon type C9I38A
brand new at surplus price ..

Cambridge model D.E. Potentlometrlc
Recorder. Single point type. Range 0-10
mVs. Chart speed 30in./Hr. Slide wire
accuracy 0-3% offered brand new with
manual and components, charts etc.

224p post/packing.

SPECIAL OFFER

“INSULATION TESTERS” TYPE No. Il METROHM by
famous British manufacturer. All solid state. No handles to crank.
Runs off 9 volt transistor battery. Simply press button for function.
Range 0:] to 25M ohms for insulation testing. Also 0-] to 100
ohms for resistance and continuity checking. Clear, concise scale.
Small size modern instrument, complete with carrying strap and
protecting cover. Offered in good used condition ready to work.
For 250 volt pressure only. List Price £19-50. Our Price £6-00 plus

KELVIN HUGHES
PE 17

TYPE |
RADAR EQUIPMENTS

BRAND NEW WITH ALL
ACCESSORIES

6 FT. SCANNER. 24V ELECTRICS

HEWLETT PACKARD
TRANSFER OSCILLATOR

MODEL 540B, IN AS NEW
CONDITION
WITH HANDBOOK

P.U.R.

Honeywell Brown Electronic Recorder.
Potentiometric type, Sensitivity 0-01mV

& 0-1mV offered as new perfect order £225

RHODE & SCHWARZ POLYSKOP
(SWOB 2)
With accessories for sale or hire.

AIRMEC PORTABLE RF SIGNAL GENERATOR.
AM/FM Type CT212, Specially designed for fleld use for
mains or 12v operation. Krequency range 85kHz to
*Varjable output
from 1 micro V 100mV 0 to 80db. Offered in excellent

30MHz. Accurate scale calibration.

condition. Only £45

Cossor Electronic Invertors type
CRA 200. A high quality device for
producing a | 15v 400HZ single phase
output. Incorporating the following
features: Input 23-28V D.C.

Full overload protection.

Sine wave output.

Remote control facilities.
Completely Solid State (Silicon
transistors).

Built to Aircraft specifications.
180VA of output continuous.

May be run in series operation for
3 phase requirements. Offered brand
new boxed units. Price €£17-50
Carriage 50p

* % % %

* »

Constant Voltage DC Power Supplies
Model DC'8

Astabilised unit supplying 48vdcat 4 amps

input 200-245vac -stabilised to within

+19% at full load. Supplied new .. £22

VARIAC TRANSFORMERS
8 amp type fully shrouded with scale
plate & control knob. Good used condi-
tion. Price £10 Carriage 75p.
Also 3 amp type as above £4-50p Carr.50p

TEKTRONIX 551
WITH TWO PLUG INS
PERFECT CONDITION

MARCONI
MARCONI 801D range 15kHz
A.M, SIGNAL
GENERATOR 10-470
MHz OUTPUT
0.1 pV to IV

400 or 1000

TF867 Standard RF Signal Generator,
to 30MHz. Variable output from 4 micro V

to 4 Volts. Extremely accurate attenuator, high output
stability and discrimination make the generator very
suitable for precision measurements on networks and
filters. Modulation up to 100% may be applied at

Hz. Built in crystal calibrator. Offered in

first class condition. Price £175.

MAGNIFICATION METERS

Marconi Q Meter Model TF329G perfect condition £50
Marconi HF Q Meter TF886A perfect condition.
Advance Q Meter Model T.2 perfect condition. ..
Dawe Production Q Meter Model 620C brand new £55

EIMAC SK-600A. Air spaced Valve

Holders suitable for 4X250, etc. Power

tetrodes, brand new, boxed, complete

with clamps, screws; heavy silver plate

Eisf&. Normal list price £6:50. Our price
-50.

A.E.l. MINIATURE UNISELECTOR
SWITCHES

No waiting, straight off the shelf and

into your equipment, the Catalogue Nos.

are 2202A, 4/33A63/1; coil resistance is

250 ohms. Complete with base, and the

pric'e Iis £5. Limited quantity only
lab

TEKTRONIX 515A
and

TEKTRONIX 524AD.

AVAILABLE NOW

. €40
.£40

Also: 2203A, 2200A, 2202A.

SEARCH RECEIVERS AN/APR/4
Range 38-1000 mHz with 3 RF tuning
heads, circuit diagrams, etc. £95.

WANTED. GOOD
QUALITY TEST
EQUIPMENT

single pole, 7
switching in

Miniature solenoid driven wafer switches, type-Ledex

pos., 3 wafers. Primarily used for channel
Radio-Telephones. Wafers may be sub-

stituted for any type. Solenoid voltage, 12 or 24V.
Brand new, £1-50 each, p.p. 12ip

LF OSCILLATORS
Solartron constant output generator model

& GENERATORS
DO%0S runge SOkHz 50Mhz OP

between |IOmV & 10 vols as new £85
Donner sinewave oscillator IHZ- 100KHz .. £35
AIRMEC Model 257 LF signal generator. Range 0+ -003-30HZ £85
AIRMEC Model—858 range 30-1,000kHz & |-30MHz in 7 ranges . £37
Wayne Kerr Video Osc’ model 0-22B 10Hz to |0MHz . £75
Marconi oscillator TFB85A 25Hz-5MHz sine & S50Hz-|50kHz squure wuve,
variable O.p. 316uV to 316 volts .. £30
TS-47APR runge 40-500MHz. function mcduluted/pulse/CW molns or buttery
operated small portable unit . £30

PYE LF Osc’ Model 11026 range 4Hz to 40kHz

£22

The above instruments are in excellent operational order & condmon for mains
voltage operation unless stated.

CANNON XLR AUDIO SERIES
PLUGS & SOCKETS

XL 3-31 3-Pole Socket % 150p
XL 3-12 3-Pole Plug The pair
XL 3-11 3-Pole Plug % 125p
XL 3-32 3-Pole Socket The pair
XL é-11 6-Pole Plug % 150p
XL 6-32 6-Pole Socket The pair
Offered Brand New. Sealed Packs at a
little over % List Price.

MARCONI 1094 A/S
HF SPECTRUM ANALYSER
3-30MHz
LATE MODEL FOR SALE OR HIRE

MULLARD HIGH SPEED VALVE
TESTERS. We have a small quantity of
these very popular testers available late
model. Comptete with cards and in good
working order. Price £45

LUCAS CAR RELAYS. 12 v. Heavy
duty make. Suitable for spotlights,
horns, overdrives, etc. Brand new.

Only 374p. Special price for quantities.

BARGAIN OFFER
200-yard reels equipment wire, size | /024,
STC quality, various colours. Brand new
reels only 75p. P. & P. 121p.

LOW VOLTAGE POWER SUPPLY
UNITS

To supply 12-15-20-24 and 30 volts at
continuous 5 amps with current control
and ammeter employs silicon heavy duty
rectification and high quality components
very suitable for light duty plating and
charing duties. 240 v. AC supply, fuIIy

HUNTER MAGSLIPS 3 inch Series,
Type E-18-V/2. Very suitable for servo
operation of hydraulic valves radar aerials
and other applications for 50 volt 50 cycle
operation. Offered brand new in transit
boxes, at only £3-25 each.

Rhode & Schwarz UHF 1000 Load
Resistor. An oil immersed load 0-600
MHz 60 ohms 1000 watts. Type RD 1/60-
FNr H3086/14. Price £85 carriage extra.

fused. Small size only 10x7x6 in.
Offered brand new units, Price £12-50.
LEEDS & NORTHRUP Integra. Slow

speed chart recorder and Temperature
controller for use with chrome AL
couples/temperature range 0-1000° C
incorporates POTENTIOMETRIC
RECORDER & Sensitive Controller
Series 60. Oﬂered in good used con-
dition oo £105

Noise Generator Model CT-82
Range I15kHz to 160MHz very useful noise
for factor measurements of receivers/
wide band I.F. amplifiers etc., the instru-
ment is directly calibrated in noise factor
and displayed on panel meter, also output
meter calibrated in dbs, for 115-250 vac
operation offered in good used condition,
small size low price only €8 Carr. 50p.

P.F. RALFE

10 CHAPELST. LONDON N.W.1
Phone 01-723 8753

AERIAL CHANGE/OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil voltage
12 v., frequency up to 250 MHz at 50 watts.
Small size only, 2 in. X § in. Offered
brand new, boxed. Price £1-50, inc, P.&P.

COAXIAL SWITCHES
American Manufacture
Suitable for aerial changeover and high
frequency switching up to 1,000 MHz
miniature Vacuum drawn type 110 v dc
operation connections BNC and N types.
Offered brand new, boxed. Price £3-25.

LEAD-ACID EQUIPMENT
BATTERIES 10v 5AH.
Transparent casing. Size 2}x5x7 in.
Offered brand new and boxed, 2 batteries
per box, complete with links and full
instructions, Can supply voltages in the
range from 2-20v. Price £2-25, inc. P.&.P.

BURNDEPT RF PLUGS still available.
These hard to find plugs are used on a
multitude of equipment, especially
Londex aerial c¢/o relays. Offered new
ex. equipment. 2 for 50p, inc. p.p.

NIFE traction Batteries Nickel lron.
1-2V per cell rated at 180 A.H. Sold in
crates of three cells or crates of five cells.
£4 per cell. Guaranteed best buy.

BT91-500R THYRISTORS
500 PIV Max rect. Current |6 amps.
Guaranteed perfect. Price £1-25 each.

COLVERN HELICAL POTS

|IK ohms

5K ohms

10K ohms ALL TEN TURN
20K ohms
30K ohms PRICE £1-75

ELECTRONICS VOLTMETERS for
low level signal sources.

PYE High Impedance DC Amplifier for
measurements better than 20 uV to 10
volts centre zero. Price £56.
PHILIPS GM 6010 | mV FSD to 300 V
in 12 ranges. Price £45

PHILIPS PM 2520 | mV FSD to 300 V
in 12 ranges RMS voltmeter |0 Hz to
| MHz. Price £45

SOLARTRON VF-252. AC millivolt-
meter |:5 mV for FSD to |5V 30 M ohms
impedance. Price £65

H. W. SULLIVAN STANDARD
AIR SPACED CONDENSERS
Capacitance range 0 to (00 pf fully
screened with engraved vernier sub-
divided into 100 equal divisions complete
with vernier index and original manu-
facturers seal offered brand new, at

only £25 each.
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SOLARTRON PULSE GENERATOR GP1101.2: Period—2 microsecs to
100 msec; Pulse Duration—1 microsec to 100 msec; Delay time—1 microsec
to 10 msec. All continuously variable in 5 ranges with fine control. Accuracy
+109%. Pulse Amplitude—0,5V-100V. Accuracy 410% continuously variable
in 4 ranges with fine control. Double Pulses; Pre-Pulse; Triggering; Square
Wave O/put; Squaring Amplifier. Input—100-250V, 50-60 c/s. New condition
with Manuaf Price: £85 each + £1:25 carr.

USM-24C OSCILLOSCOPE: 3 in. oscilloscope with 2c/s to 10Mc/s
vertical response, and 8c/s to 800Kc/s horizontal response. Sensitivity 50 mv.
rms/inch. Triggered sweep, built-in trigger pulses and markers. Mains input
115V, 50c/s. Complete with all leads, probes and circuit diagram.

each, carr. £2.

08-46/U OSCILLOSCOPE: A general purpose oscilloscope suitable for
measuring signals from 0-1000V d.c. to over 50,000 c.p.s. (Further details
on request, S.A.E.) £35 each, carr. £1-50.

SIGNAL GENERATOR TS-510A/U: (Hewlett Packard). A general-
purpose signal generator designed to furnish signals with a very low spurious
energy content, suitable for alignment of narrow-band amplitude modulated
receivers. It may be amplitude modulated by internally generated sine waves or
by externally applied sine waves or pulses. Freq. Range—10-420 Mc/s in 5
bands, +0.5% accuracy. Emission—AM, CW, Pulse. O/put Voltage—0.1V-
0.5V, calibrated +2 db accuracy. Modulation—Internal 400, 1000 c/s (0-
909,). Built-in Crystal calibrator (1, 5 Mc/s). Price: £150 each, complete
with transit case, manual and all leads; OR £125 each, Sig. Gen. only. Carr.
both types £2

SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard).
A portable, self-contained, general-purpose test equipment designed for use
with radio and radar receivers and for other applications requiring small
amounts of RF power such as measuring standing-wave ratios, antenna and
transmission line characteristics, conversion gain, etc, Both the output freq.
and power are indicated on direct-reading dials. 115V, AC, 50 ¢/s. Freq.—
1800-4000 Mc/s. CW, FM, Modulated Pulse—40-4000 pulses per sec. Pulse
Width—0.5-10 microsecs. Timing—Undelayed or delayed from 3-300 micro-
secs from external or internal pulse, O/put—1 milliwatt max., 0 to —127 db
variable. O/put Impedance—50 Q. Price: £120 each + £2 carr.

SIGNAL GENERATOR TYPE 802: (P.R.D.). A portable, general-purpose,
broadband, microwave signal generator designed for testing and maintenance
of aircraft radio and radar receivers in the SHF band. The RF output level is
regulated by a variable attenuator calibrated in dbm. The frequency dial is
calibrated in Mc/s. Provision is made for external modulation. Power Supply—
115V, +10% A.C., 50 c/s. Freq.—3650-7300 Mc/s. Internal Transmission—
CW, Pulse, FM. External Transmission—Square Wave, Pulse. Power O/put—
0.2 milliwatts. O/put Attenuator: —7 to —127 dbm. Load—50Q. Price:
£135 cach + £2 carr.

TEST SET TS-147C: Combined signal generator, frequency meter and
power meter for 8500-9600 Mc/s. CW or FM signals of known freq. and power
or measurement of same. Signal Generator: 07 ut —7 to —85 dbm. Trans-
mission—FM, PM, CW. Sweep Rate—0-6 Mc/s per microsec. Deviation—0-
40 Mc/s per sec. Phase Range—3-50 microsec. Pulse Repetition Rate—to
4000 pulses per sec. RF Trigger for Sawtooth Sweep—5-500 watts peak.
0.2-6 microsec. duration, 0.5 microsec pulse rise time. Video Trigger for
Sawtooth Swe Positive polarity, 10-50V peak. 0.5-20 microsec duration at
109, max. amplitude, less than 0.5 microsec rise time between 90% and 10%
max. amplitude points. Frequency Meter: Freq. 8470-9360 Mc/s. Accuracy—
+2.5 Mc/s per sec, absolute, + 1.0 Mc/s per sec. for freq. increments of less
than 60 Mc/s relative, -+1.0 Mc/s per sec. at 9310 Mc/s per sec. calibration
point. Accuracy measured at 25° C and 60 humidity. Power Meter: Input: + 7
to + 30 dbm. Output — 7 to — 85 dbm. Price: £75 each + £1 carr.

SIGNAL GENERATOR TS-418/URMA49: Covers 400-1000 Mc/s range.
Cw, Pu5lse or AM emission. Power Range—0-120 dbm. Price: £105 each
+ £1-25 carr.

TELEMETRY AUDIO OSCILLATOR TYPE 200T: (Hewlett Packard).
Freq.— 250 c/s-100 Kc/s. 5 over-lapping bands. High stability. O/put 160 mw
or 10V into 600 ) Price: £65 each + £1-25 carr.

SIGNAL GENERATOR TS-487B/URR: (Boonton). Freq. 2-400 Mc/s in
6 bands. Internal Mod. 400 or 1000 c¢/s per sec. External Mod. 50 to 10,000 c/s
per sec. External PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier.
O/put Voltage 0.1-100,000 microvolts cont. variable. Impedance 50 Q.
Price: £85 each + £1:50 carr,

FREQUENCY METER TS-74 (same TS$-174): Heterodyne crystal con-
trolled. Freq. 20-280 Mc/s. Accuracy .05 %. Sensitivity 20 mV. Internal Mod.
at 1000 c/s. Power Supply—batteries 6V and 135V. Complete with calibration
book. (Manufactured for M.O.D. by Telemax. “As new”’in cartons.) £75 each.
Fully stabilised Power Supply available at extra cost £7-50 each. Carr £1-50,

CT.54 VALVE VOLTMETER: Portable battery operated. In strong metal
case with full operating instructions. 2.4V-480V. A.C. or D.C. in 6 Ranges,
1Q to 10MegQ in 5 Ranges. Indicated on 4in. scale meter. Complete with
probe, excellent condition. £12-50, carr. 75p.

CT.381 FREQUENCY SWEEP SIGNAL GENERATOR: 85K c/s-30Mc/s
and response curve indicator with 6in. CRT tube and separate power supply.
Fully stabilised. Price and further details on request.

CANADIAN HEADSET ASSEMBLY: Moving coil headphones 100Q with
chamois leather earmuffs. Small hand microphone complete with switch and moving

coil insert. New Condition. £1-75 each, post 25p.

DLR.5 HEADPHONES: 2 x balanced armature earpieces. Low resistance.

£1-25 a pair, 25p post.

ROTARY CONVERTERS: Type 8a, 24 v D.C,, 115 v AC. @ 1.8 amps,
400 c/s 3 phase, £6-50 each, post 50p. 24 v D.C. input, 175 v D.C. @ 40mA.
output, £1-25 each, post 20p.

CONDENSERS: 40 mfd, 440 v A.C. wkg. £5 each, 50p post. 30 mfd 600 v wkg.
d.c., £3-50 each, post 50p. 15 mfd 330 v a.c., wkg., 75p each, post 25p. 10 mfd
1000 v. 63p each, post 13p. 10 mfd 600 v. 43p each, 25p post. 8 mfd 2500 v. £5
each, carr. 63}:. 8 mfd 600 v. 43p each, post 15p, 8 mfd. 1% 300 v. D.C. £1:25,
post 25p, 4 mfd. 3000 v. wkg. £3 each, post 37p. 4 mfd 2000 v. £2 each, post 25p.
4 mfd 600 v., 2 for £1. 0-25 mfd, 2Kv, 20p each, post 10p. 0-01 mfd MICA 2-5Kv.
£1 for 5, post 10p. Capacitor 0:125 mfd, 27,000 v. wkg. £3-75 each, 50p post.

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec.
6,000 ohms. Price £1:25, post 25p.

SOL;ENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2-50 each,
post 30p.

CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps, £2-50 each, carr. 75p.

OHMITE VARIABLE RESISTOR: 5 ohms, 54 amps; or 40 ohms at 2:6 amps.
Price (either type) £2 each, 25p post each.

TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 x 3C24’s; complete with
filament transformer 230 v. A.C. Mounted in 19in. panel, £4-50 each, carr. 75p.
POWER SUPPLY UNIT PN-12A: 230V a.c. input 50-60 c/s. 513V and 1025V @
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and
10Mfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Valves type 5Z3.
2 X 5V windings @ 3 Amps each, and 5V @ 6 Amp and 4V @ 0.25 Amp. Mounted
on steel base 19"Wx11”Hx14”D. (All connections at the rear.) Excellent condition
£6-50 each, carr. £1

AUTO TRANSFORMER: 230-115V, 50-60c/s, 1000 watts. mounted in a strong
steel case 5” X 64" x 7”. Bitumen impregnated. £6 each, Carr. 63p. 230-115V,
50-60c/s, 500 watts. 7° x 5” X 5”. Mounted in steel ventilated case. £3-50 each,
Carr. 50p.

LT TRANSFORMER: PRI 230V. Output 4 x 6-3 at 3 amps each winding,
3}” x 4” x 57, Fully shrouded £1'50 post 50p.

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 x 811 valves,
microphone and modulator transformers etc. £7-50 each, 75p carr.

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour
green, medium persistence complete with nu-metal screen, £3-50 each, post 37p.
APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com=
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 50p.
ANTENNA WIRE: 100 ft. long. 75p + 25p post.

APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter.
£1-25, post 25p.

VARIABLE POWER UNIT: Complete with Zenith variac 0-230V., 9 amps.;
2} in. scale meter reading 0-250V. Unit is mounted in 19 in. rack. £15 each,
£1-50p carr.

AIRCRAFT SOLENOID UNIT D.P.S.T.: 24V, 200 Amps, £2 each, 25p post.
RADAR SCANNER ASSEMBLY TYPE 122A: Complete with parabolic
reflector (24 in. diameter), motors, suppressors, etc. £35 each, £2 carr.
DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each
0-9 ohms. Tolerance + 1% £3 each, 25p post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance + 1% £3:50 each, post 25p.
MARCONI DEVIATION TEST SET TF-934: 2.5-100Mc/s (can be extended
up to 500Mc/s on Harmonics). Dev. Range 0-75Kc/s in modulation range 50c/s-
15Kc/s. 100/250V. a.c. £45 each, £1-50 carr. I

CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range
3000-10,000K ¢/s. Mains 230V, 50c/s. Measures crystal current under oscillatory
conditions and the equivalent parallel resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £12-50 each, £1 carr.

LEDEX SWITCHING UNIT: 2 ledex switches, 6 Bank and 3 Bank respectively,
6 Pos.; 1 Manual switch, 16 Bank 2 Pos. €4 each, 50p post.

GEARED MOTOR: 24c. D.C., current 150mA, output 1 rpm, £1-50 each,
25p post. ASSEMBLY UNIT with Letcherbar Tuning Mechanism and
potentiometer, 3 rpm, £2 each 25p post. SYNCHROS: and other special
purpose motors available. List 3p.

DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. lhp) 12,000rpm.
£5 each, 50p post.

GEARED MOTOR: 28V d.c. 150 rpm (suitable for opening garage doors).
£4 each, 50p post.

SMALL GEARED MOTOR: 24V d.c., output 200 rpm. Meas’m’ts 1}in.
dia. X 3tin. long. £2 each, 23p post.

FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in 3in. diameter case. Price £2
each, 25p post.

COAXIAL TEST EQUIPMENT: COAXWITCH—Mnftrs. Bird Electronic
Corp. Model 72RS; two-circuit reversing switch. 75 ohms, type “N” female
connectors fitted to receive UG-21/U series plugs. New in ctns., £6:50 each,
post 37p. CO-AXIAL SWITCH—Mnftrs. Transco Products Inc., Type
M1460-22, 2 pole, 2 throw. (New) £68-50 each, post 25p. 1 pole, 4 throw,
Type M1460-4. (New) £6-50 each, post 25p. .

PRD Electronic Inc. Equipment: FIXED ATTENUATOR; Type 130c,
2:0-10-0 KMC/SEC. (New) £5 each, post 25p. FIXED ATTENTUATOR:
Type 1157S-1 (New) £6 each, post 25p.

MO\%NG COIL INSERT: Ideal for small speakers or microphones. Box of 3 £1,
post 23p.

HAND MICROPHONE: (recent design) with protective rubber mouthpiece.
£2, post 23p.

MICROLINE IMPEDANCE METER MODEL 201: 5300-8100Mc/s. £75
each, £1 carr.

MICROLINE DIRECTIONAL COUPLER MODEL 209: 5260-8100Mc/s.
24DB. £12:50 each, post 35p.

CALLERS BY TELEPHONE 3-B TRULOCK ROAD, LONDON, N17 0PG
APPOINTMENT ONLY w. MILLS Phone: 01-808 9213
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NKTI10439 27p 1 N4006 15p
25p BZY88 i5p NKTIQ519 22p N 4007 20p
ACI27 25p C3V3 15p NKT20329/ IN4148 Tp

COMPONENTS NEW!

ASE moove  1E a0 e e
P NKT80I11 67 2G371 [
ACl87 30p  C4Vv3 150 NKT80II2 Blp 26374 25p J| RESISTORS—Carbon Film SN74N SERIES TTL LOGIG
28{8187 30p 84\\;7 15p NKT80II3 £1-00 2N174 80p éar;(d t ralta 5( ) . Elazr; 2p
29 5V I5 NKT80211 75 2N385A acks o of one value
ACYls  10p  CsVe 1P NKIE2I) 73R INjeeA  7se ] wawwase) .. Per pack Isp NOW FROM LS. T.—FULL SPECIFICATION
ACYI9 20p C6V2 ISp NKT80213 75 2N404 23
ACY20 19p cé6ve 15p NKT80214 75: 2N696 Is: TEXAS INDUSTRIAL INTEGRATED CIRCUITS
ACY2l 19p C7V5s 15p NKT80215 7Sp 2N697 17p
ACY22 19p cav2 I5p NKT80216 75p 2N698 30p PRESETS—P.C. Type 0-3 watt AT ECONOMY PRICES.
5 Standard size . Tp 1-49 50-99 100+
Sub-i mmlature 5p
(Available vertical "or horizontal SN7400N Quad 2-input NAND gate .. .. 32p 27p 22p
mounting.) Usual values 100 ohms SN740IN Quad 2-input NAND ga:e open
to 5 Meg collector .. .. 32p 27p 12p
SN7402N  Quad 2-input NOR gate oL 32p 27p 22p
SN7403N  Quad 2-input NAND gate Open col-
lector B 35p 30p 25p
POTENTIOMETERS SN7404N Hex Inverter .. 5 .. 32p 27p 122p
Log or Lin less switch e 17p SN7410N Triple 3-input NAND' gate . .. 32p 27p 22p
Log or Lin DP switch 17p SN7413N  Schmidt Trigger o ag .. 45p 40p 35p
Log or Lin Stereo L/S 50p SN7420N  Dual 4-input NAND ga(e o .. 32p 27p 22p
Values: 5K, 10K, 25K, SOK 100K, SN7430N 8-input NAND gate . .. 32p 27p 122p
250K, 500K | Meg, 2 Meg. SN7440N Dual 4-input NAND Buﬂer 32p 27p 22p

SN7442N BCD to decimal decoder TTL output £1- I1 £1:00 B88p
SN7450N Expandable Dual 2-wide 2-input

AND-OR-INVERT gate .. 32p 27p 121p

CAPACITORS—Mullard Minia- SN7453N  Expandable 4-wide 2-|nput AND-
ture Electrolytic C426 series OR-INVERT gate .. 32p 27Tp 22p
Mfd. Volt. Wkeg. SN7460N Dual 4-input expander .. .. 31p 27p 22p
. 16 SN7470N  J-K Flip-flop . . .. 45p 40p 35p
SN7472N  J-K master- slave flip- ﬂlop aa .. 45p 40p 35p
SN7473N  Dual J-K master-slave flip-flop .. SOp 45p 43p

SN7474N Dual D-type edge- tnggered 1I|p-
flop . g 50p 45p 43p
SN7475N Quadruple blstable latch . 65p 60p 55p

SN7476N Dual J-K master-slave flip-i flop wlth
preset and clear .. . 55p S0p 47p
SN7483N Four-bit binary full-adder .. .. £1:30 £1-20 £1-10
SN7490N Decade counter ar P .. £1-12 £100 87p
SN7492N Divide-by-12 counter e . E12 €000 87p
SN7493N Four-bit binary counter x . £E1-02 £100 87p

SN7414IN BCD to decimal decoder(drwer
(replaces the obsolete SNT7441AN) £1-45 £1-30 £1-15

MIX PRICES: Devices may be mixed to qualify for quantity
price. Larger quantities—prices on application.

LINEAR AND DIGITAL ICs

R.C.A, Fairchild -1 12-24 25+
CA3004 .. £1-80 ul900 .. 40p I5p 32p
CA3005 .. £1-20 ul914 .. 40p 35p 31p
CA3011 p 75p ul923 .. S3p S0p 47p
CA3013 .. £1-05 Devices may be mixed to qualify for
quantity price.

Mullard Metallised Polyester
2/3‘0;. C280 series

CA3028A .. G.E. (U.5.A)

8.1 5 ;: CA3035 .. £1125 PA230  Pre-amp - .. £110
022 Pl caloaz 1L 140 PA2M | wace Amp .. .. £1-00
033 o0 CAloas 11 £120  PAT ZwatcAmp .. .. £187
0-47 s | cA304s . 75p  PA246 5 watt Amp .. £263
0-68 Ip CA3047 .. £1-40 PA424  Zero Volt Switch .. £2°45
10 l4p q
1= 200 @ Cajos2 .. £1es  MIsC
P TH%013P Toshiba 20 watt Hybrid
BARGAIN IC Amp q .. £4-47
OP-AMPS!! 1C10 Sinclair .. .. £2:75
Mullard Electrolytic C437 series LM709CN .. . 60p SL403A  Plessey New Deslgn .. £2-12
Mfd. Voit. I:ng. (DIL high gain
op-amp,
LM741CN Mullard
equiv. SN7274|P) TAA263 Linear Amp .. .. 75p
TAA293 Gen. Purp. Am £1-00
PCI1006/1 Multimeter TAA3IO Record/PIayback Amp £1-50
Sensitiser Packaged TAA320 MOS LF Amp .. 5 65p
circuit KIT includes TADI00 |C Receiver .. .. £197
all Accessories. £7-55 TAD!10 AM/FM Receiver .. £197

ULTRASONIC TRANSDUCERS

Operate at 40 kc/s. Can be used for remote control systems without
cables or electronic links.
Type 1404 transducers can
transmit and receive.
FREE: With each pair our
complete transmitter and
receiver circuit.

PRICE s .. £590

(Sold only in pairs)

Mullard Sub-Miniature Ceramic
Plate C333 series
63 volt working. Range |-8pf to
220pf {(usual pref. values).

Packs of 6 (any values) 50 30p

NEONS
Miniature neon bulbs 0-6mA
65v. AC, 90v.
Pack of 5 for @ 30p
Panel neon indicators mains
voltage. Red lenses—round

BYZI0 40p NKT10339 25p 1 N4004 10p 40602 40p
BYZI2 3Cp NKTI10419 19p 1N 4005 12p 40603 49p

—square or arrow shaped ' ié ”

TRIACS °
2N5756 . 2:5 Amp (RMS) 400 PIV TO-5 Mod. .. .. 9esp faces x Edd 2D
P ool 4 ﬁﬂz };Hg; yioo) I':le '_';8 SR P . - 2o (3] %‘;’ Solid state alarm device as used in many American alarm
40432 6 Amp (RMS at 75°C Amb.) 400 PIV* b . . €150 | VEROBOARD circuits 70-80 DB of noise—operates on 6-28v. 3-14mA.
40512 22 Amp_(RhMS at 25°C Amb.) 400 PIV* . o L. £145 . £5-50 h

these types have integral tr;ggenng O
40576 15 Amp (RMS) 400 PIV TO-66 . .. £1'70 Sl
SC1468B 10 Amp 200 PIV Plastic Flat-pack .. .. .. .. £125
SC146D |o Amp 400 PIV Plastic Flac-pack .. o - LL£1Ts
sT2 i-lateral avalanche trigger diode .. . . .. A47p

Spot facc cutters . 38p
Veropins _Pack of 50 for 2p

IwR

THYRISTORS

CRI/051C | Amp 50 PIV TO-5 .. - oa oo oo .. 40p Bargain pack. 36 sq. inches of
%R;/-;OIC | Amp 400 PIV TO-5 . i - = .. 50p St g G ey o
N3525 5 Amp 400 PIV TO- 66 ‘- .. - .. £0-09 . . o g DDI119 Heat sink compound—Silicone grease 30p
40739 10 Amp 400 PIV Stud Mounting .. oo oo .. £1-65 DDI70 Bargain pack of 5 |-watt Zener diodes .. .. 97p
DDI75 4 pieces |00 PRV Rectifiers 500mA .. E B 50p
HEATSINKS DDI76 2 pieces 200 PRV Rectifiers 500mA .. .. ki 30p
TO-5 (clip-on) Pack of 4 for I5p DDI177 2 pieces 400 PRV Recuﬁers 500mA .. . . 50p
; FINNED type for 2xTO-3 DDIB0 Bargain Transistor pack 2 AF+RF .. 57p
Cash with order, please. ready drilled at 43p DD184 Assortment of RF, audio and power transistor sofar
Postage and packlng IOp inland; 25p Europe; 60p elsewhere. FINNED type undrnlled for cetl and diode .. .. £1-67
All goods guaranteed plastic power at .. 34p DDI90 Pack of 4 assorted solar cells .. 50

LL ORDERS DESPATCH()EFD WITHIN ONE WORKING DAY EP50A Solar motor {operates from S4M)

RECEIPT SIM Silicon Solar cell 10-16mA
1971 Retail Catalogue now available, 5p stamp for postage appreciated BOOKS S4M Silicon Solar cell 25-40mA
G E(%' 5 M | £1-47 B2M Low cost Selenium solar cell ..
R.C.Ar%nSISI(’r ar:ua | £1-40 B3M Selenium cell in protective case
ransistor Manual ... CS5120 Cadmium Sulphide photoconductive “cell
Designers Guide to British
Transistors (data book) .. £1-25 Only part of the International Rectifier “Diamond Line" range are

listed. Send for free catalogue or ask your local component stockist.

ENCAPSULATED BRIDGES
Type No. Current RMS Volts Price
WO00Ss I Amp 50 50p
‘Wo6 I Amp 600

R.C.A. Hobby circuits manual £1-40
NEW EDITION HM91 NOW
IN STOCK
110 Semiconductor Projects LI 15
Zener Diode Handbook 4p
Phomcel and Solarcell Hand-

Thyrlstor (S. é! R) Handbook £1- DO

Lsg ELECTRONIC LTD
COMPONENTS

Mail Order Dept. (WW), 7 Coptfold Road, Brentwood, Essex
Telephone : Brentwood 226470 Telex: 99443
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EL91 0-23{LZ339 0-65 PD500 1-44| TH233 0-98| U301 0-51|AAZ13 0-18| BCY39 0-26 |GET118
E ! l y | A EL95 0-35{M8162 0-83| PEN4DD |TP2620 0-98|U329 0-70| AC107 0-15|BC107 0-18 -
EM34 0-90| ME1400 138| UABC80O U381 0-27|ACI13 0-25|BC108 0-18 |GET110
EM80 0-38 0-74| PEN45 0-35 30(U403 0-38|AC114 0-40|BCIIS 025 -
P R | EMS81 0-40| MHL$ 0-75|PEN45DD |UAF42 050 U404 0-88|AC127 017|BCl15 018 |GET573
° EMs -g Muwso s pEngs 315 UBCHL -3 Uso1 og Actas g-gg BCl16 o-g -
7 0 7 46 0- 81 0-40|U4620 0- 54 0-25|BC118 0-23 |GET587
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 EYS1 0-35|MU12/14 |PEN453DD |UBF80 0-29| VP2  0-53| AC156 0-20|BCZ11 0-38 o
ErEDALYE Epeciatisis Tisphoms LTI (N B | OR|p $HI VR HHIVEID, DRIACE 12 0he 08 o
i 3 Q- - - -85 [ VP13C 0- 165 -85 [BF154 0- -
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Littiechampton 6743 EY61 080|N105 1.40| PENDD — |UGos. 048 |vess ooo|aciss SoS|BEIS 08| o rera
Please forward all mail orders to Littlehampton EY86/7 0-81| N119  0-3¢| /4020 0-88 UCC84 0-34| VP4l 0-88|AC167 0-60|BF159 025 B
EY88 0-43|N142 0-59|PFL200  |UCCS5 0-35|VR75 1-25|AC168 0-38| BF163 0-20 |GETS82
OA2 080 6C{ 025 6U4GT 060 198H7 0-15| 50B5 0-35 | DAFI 0:20 | ECCS2 0-20| EY91 0-58|N152 0-48 0-54{ UCF80 0-35| VR105 0-33({AC169 0-33|BFI173 0-38 0-
OB2 0301606 019 |6U7G 0-63 | 128J7 023 | 50C5 0-32 | DAF96 0-35 | ECO83 0-23|EZ35 095(N154 0-31{PL33 0-38| UCH21 0-60|VT81A 0-35|ACI76 0-55 | BF180 0-30 |GETSS7
0Zs 0:23|6C9 078 [6Vea 017 |128K7 0-24 | 50CDéG DD4  0-53 | ECO84 0-30| EZ40 0-40|N308 0-98(PL36 0-47| UCH42 0-61 |VT501 0-15| AC177 0-28|BF181 0-40 0
1A3 028 |6C12 0-28 | 6V6GT 0-31 | 128Q7GT 217 | DF33 -37 | ECC85 0-27|EZ41 0-43|N329 0-31|PL81 0-46| UCHS1 0-31 | VU111 0-44|ACY17 085 BF185 0-40 |GET889
JATGT 0-83 | 6C17 0-63 |6X4 028 0-50 | 50L6GT DFS1l 0-14 | ECC86 0-40| EZ80 0-22/N339 125 |PL81A 0-50| UCL82 0-34|VU120 0-60|ACY18 0-20| BF194 015 -
1D5 088 | 6CD6G 1-09 | 6X5GT 0-25 | 14H7  0-48 "45 | DF96  0-35 | ECO88 0-35|EZ81 0-23/N359 0-46(PL&2 0-31|UCL83 0-49|VUI20A  |ACY1S 0-19|BFY50 023 |GET880
ID6  0-48|6CH6 0-38 | 6Y6G 055 |18 063 | 72 -33 | DF97 0-63 | ECC1890-48|EZ90 0-22|N379 0-31|PL83 0-33|UF41 0-50 0-60| ACY20 0-18| BFY51 0-19 -
IFDl 085 (6CL6 043 {6Y7G 0-83 [ 19AQ5 0-24 |77 ‘53 | DH6S 0-30 | ECC8040-57| FW4/500 (N389 0-60|PL8s 0-31| UF42 0-60| VU133 0-85(ACY21 0-19| BFY52 0-20 |GET896
1IFD9 0-20 [6CW4 0-83|7A7  0-88 | 19H1 £-00 |85A2 0-43 | DH76 0-28 | ECCB071-85 0-75(N709 0-23|PL302 0-60| UF80 0-85|W76 0-34| ACY22 0-16| BTX34/400 -
168 030|6D3 0438 |7B6  0-88|20D1 0-85(85A3 0-40 | DH77 0-20 | ECF80 0-28|FW4/800 |P61  0-49| PL504/ UF85  0-34| WSIM 0-68| ACY28 018 200 |GET897
1H5GT 0-33 [6D8 015 |7B7  0-35 |20D4 1.05| 90AG 38-38 | DHBI 0-58 | ECF&2 0-28 0-75| PABCS0 500 0-64| UFS6 0-83| W107 0-50|AD140 0-36|BY100 0-18 -
IL4  013|6F1 0-63|7C6 030 |20F2 0-86 | 90AV 3-38 | DH101 1-25 | ECF86 0-65|GZ30 0-35 0-34PL505 1-44| UF89 0-30| W72¢ 0-60| AD149 0-50 |BY101 0-15 |GETS8
1LD5 030 (6F6 ~ 0-83|7F8  0-88)/20L1 098 |90CG 170 | DK52 0-33 | ECF804 _ |GZ32 0-42|PC86 0-48|PL308 116|UL41 0.59|XE3 5.00| AD161 0.45| BY105 0.18 0-
1LN5 0-40 (6F6G 025 7H7 028 |20P1 0-88 |90CV 168 | DK40 0-55 2:10/GZ33 0-70(PC8S  0-49|PL50S 1-44|UL46 0-88| XFY12 0-48|AD162 0-45|BY114 0-18 |GEX13 018
INGGT 037 | 6F12 017 |7R7  0-65)|20P3 084 (90C1  0-80 | DK91 0-27 | ECH21 0-63|GZ34 0-53|PCO5 0-53(PL801 0-69|UL&4 0-82|XH1-5 0.48| ADT1400-63| BY126 015 |GEX55 0-23
IR6 027 |6F13 083 |7V7  0-25|20P4 0-91|150B2 0-88|DK92 0-41 | ECH42 0-62|GZ37 0-75|PC97 0-39|PL8S02 0-75| UMBO 0-33|X41 ~ 0.50| AF102 0.90| BY127 018 |GEX36 0-80
184 ‘24 | 6F14  0-44 | 7Z4  0-50 |20P5 1-00(150C2 0-30 | DK96 0-36 | ECH&I 0-28|H PC900 0-35 PM84 0-38| URIC 0-53(X65  0-50| AF106 0-50 | BYY231-00 |GEX45 0-33
185 -80 | 6F15  0-65 | 9BW6 0-50 | 25A6G 0-28 | 301 -00 | DL33 0-85 | ECH83 0-40 0-45| PCC84 0-31(PX4 1-16|UU3  0-38|X101 1.53|AF114 0-25BYZI0 0-25 |GEX55 0-75
1U4 029 |6F18 045 |9D7  0-78 | 25L6G 0-22 | 302 -83 | DL92 0-27 | ECH84 0-36| HL13C 0-20| POC85 0-20|PX25 116/UU9  0-40/Z329 0-78|AF115 0-18|BYZ11 0-25 |GT3  0-25
1U5  0-48|6F23 070 |10C1 125 [25Y5 0-38 | 303 78 | DL94  0-32 | ECL80 0-33) HL23DD |PCC88 0-44|PY32/3 0-80| UU12 0-28(Z749 0-70|AF117 0-19|BYZI2 025 |[M1 015
2D21 0-35|6F24 068 | 1002  0-50 | 25¥5G 0-43 | 305 83 [ DL96  0-36 | ECL82 0-31 0-40| PCC89 0-46(PY80 0-33(UYIN 050 AF119 0-28(BYZ13 0-25 |M3 015
SA4  0-20 [ 6F25 0-60 [10C14 0-31|25Z4 0-30 | 306 -65 | DM70 0-30 | ECL83 0-52| HL41DD | PCC1890-48|PY81 0-85|UY21 0-55 |Transistors |AF121 0-80|BYZ15 1.75 |MATI100
SB7 095 |6F26 028 |10D1 0-50 | 25Z5 0-40 | 807 -89 | DM71 0-38 | ECL84 0-60 0-98| PCC805 0-80| PY82  0-25|UY41 0-38|and Diodes |AF124 0-25|CGI2E 0-20 [}
3D6  0-19 |6F28 070 | 10F1  0-75 | 25Z6G 0-43 | 956 ‘10 | DW4/350 | ECL85 0-55| HL42DD | PCC8060-71|PY83 0-27|UYS5 0-27(IN1124A |AF126 0-18]CG64H 0-20 |MATI101
3Q4 0-38|6F32 015 10F% 0-45|30C1 0291521 058 0-38 | ECL88 0-37 ‘50| PCES00  |PY88 0-33|U10  0-45 0-53{AF139 0-65 | FSY11A
3Q5GT 0-35 | 606G 0-75 | 10F18 0-35 [ 30C15 0625763  0-50 | DY86/70-28 | EE8B0  0-70| HN309 1-80 0-62| PY301 0-60| U12/14 0-88|1N4952 0-50| AF178 0-68 0-23 [MAT120
384 27| 6HGGT 0-15 | 10FD120-31 | 30C17 0-70 | 6060  0-30 | DY802 0-48 | EF22 0-83| HVR2 0-53| PCF80 0-29|PY500 1-08|U16  0.75|2N404 0-18|AF180 0-48 | FSY28A
3va 032 |6J5G 019 | 10L14 0-35|.30C18 0463|7193 0-63| EBOF 120 | EF38 0-33|HVR2A  |PCF82 0-31|PY800 0-35|U17  0-35|2N966 0.53| AF181 0.70 0-23 [MAT121
5R4GY 0-53 | 6J5GT 0-29 | 10LD110-58 | 30F5 072 | 7475  0-70 | E83F 1-20 | EFS7A 0-35 0-53 PCF84 0-40|PY801 0-34|U18/20 0-75 2N1756 0-50| AF188 0-55|GDs  0-33 -43
5V4G 036 6J6  0-18|10LD130-40 | 30FL1 0-62| A1834 1.00 | E88CC 0-60 | EF39 0-40{1W3 0-38| PCF86 0-45|PZ30 0-48|U19  1.73(2N2147 0-85| AF239 0.38|GD5 0-28 |OA5 0.8
SYSGT 028 | 6J7G  0-24 | 10PL12 0-31 | 30FL2 0-76 [ A2134 0-98 | E180F 0-95 | EF40 0-50|IW4/350 |PCF87 0-70|QQV03/10 |U22  0-39|2N2207 0-83|ABY27 0-43/GD6  0-98 |OAD  0-18
523  0-45[6J7GT 0-38 | 10P13 0-59 | 30FLI12 0-71| A3042 0-75 | E182CC EF4l 050 0-38| PCF200 0-6° 1-20(U26  0-65(2N2369A  |ASY28 0-33|GD8  0-20 [0A10 0-43
524G 0-35 [ 6K7G_ 010 [ 10P14 1-10 | 30FL14 0-70 | ACO44 116 113 | EF42  0-33|IW4/500 | PCF8000-62/QS75/20  |U26  0-59 0-22/ABY29 0-50|GD9  0-20 [0A47 0-10
6/30L2 0-57 | 6BK7GT 0-23 | 10P18 0-32 | 30L1  0-31 | AC2PEN | E1148 0-58 | EF54 0-98 0-38| PCF8010-32 0-83|U31  0-30|2N2613 0-39|BA102 0-45/GD11 0-20 [OA70 015
6A8G 0-33 | 6K -16 | 12A6  0-83 | 30L15 0-60 0-98 | EA50 0-18 | EF73 0-75|KT2  0-25| PCF8020-44 |QS8150/15 |U33  1-50|2N3053 0-38| BA115 0-14|GD12 0-20 |OA73 015
8AC7 0-15|6L1 098 | 12AC6 0-40 | 30117 0-71 | AC2PENDD | EA76 088 | KF80 0-23| KT8  1-75| PCF8050-63 063/ US5  0-83|2N3121 2-50 | BA116 0-25|GD14 0-50 |0A79 0-09
6AG5 0-25 | 6LEGT 0-39 | 12AD6 0-40 | 30PAMR 0-98 | EABCS0 EF83 0-48| KT41 0-98| PCF8080-59|QV04/7 0-63(U37  1-75(2N3703 0-19|BA129 0-13|GD15 0-40 |OABI 0-09
6AKS 0-25 | 6L7GT 0-63 | 12AE8 0-48 0-98 | AC6/PEN 031 (EF85 0-28| KT44 1.00|PCF8080-70|R10  0-75|U45  0-78|2N3709 0-20| BA130 0-10/GD16 0-20 |OA85 0-08
6AK6 0-30(6L18 0-45 | 12AT6 0-28 | 30P12 0-89 0:38 [ EACO1 0-38  EF86 0-81| KT63 0-25( PCF8120-75|R11  0-98|U47  0-65{2N3866 1-00| BA153 0-15|GETI111 0A86 020
6ALS5 0-11|6L19 138 | 12AT7 0-17 | 30P16 0-31 | AC/PEN(7) | EAF42 0-49 | EF89 0-24/KT66 0-82| PCH200  |R16 175|Us9  0-59|2N3988 0.50| BOY10 045 78 |0A%0 013
6AM4 0-83 | 6LD20 0-48 | 12AU6 0-22 | 30P18 0-31 088 | EB34 020 | EF91 0-17|KT74 0-68 0-62/R17  0-88/US0  0-28/28323 0-50|BCYI12 0-50|GET113 0A91 009
6AMS 017 | 6N7GT 0-40 | 12AU7 0-20 | 30P19/ AC/TH1 EB91 0-11 | EF92 0-13| KT76 0-63| PCL82 0-33|R18  050|U76  0-24|AA119 0-15|BCY33 0-20 20 |OA95  0-09
6AQ5 0-25!6P15 023 | 12AV6 0-28 | 30P4 0-60 0-50 | EBC41 0-48 | EF97 0-55| KT81 2:00| PCL83 0-80|R19  0-81|U78  0-22|AA120 0-15|BCY34 0-23|GETI116 0A200 0-09
6AR6 100 6P28 0-59 | 12AX7 0-23 | 30PL1 0-81 [ AC/TP 0-98 | EBCS1 0-33 | EF98  0-85]KT88 1.70| PCL84 0-35|R20  0-50|U107 0-98|AA129 0.18| BOY38 0-53 -40 |0A202 0-10
BAT6 0-20 [ 6Q7G  0-30 | 12AY7 0-88 | 30PL120-33 | AL80 0-78 | EBC90 0-20 | EF183 0-27| KTW61 PCL86 0-80|R52 035\ U153 025 -
6AUG 0-21 | 6Q7GT 0-43 | 12BAG 0-30 | 30PL13078 | ARP3 0-35 | EBC91 0-30 | EF184 0-30 0-63| PCL88 0-67 | RGI/240A |UI91 0-60| MATCHED TRANSISTOR SETS:—
6AV6 0-30 | 6R7G 0-85 | 12BE6 0-30 | 30PL140-67 | ATP4 0-12 | EBF80 0-32 | EFPG0 0-50| KTW62 | PCL800 1-98( U192  0-25|LP15 (AC118, AC154, AC157. AA120). 0-53
6B8G 018 [ BR7_ 0-55 [ 12BH7 0-40 | 30PL15 0-89 | AZl  0-40 | EBFS3 0-40 | EH90 (-88 0-83 0-78(RK34 0-38|U193 0-34 1 —OC81D and 2—0C81, 0-43
6BAS 0-21 | 68A7GT 12E1 0-85 (35A3 0-50 | AZ31 0-46 | EBF8P 0-30 | EKS0 0-22| KTWG3 | PCL8010-61|8P13C 0-88|U251 0.70|1—0C44 and 2—0C45. 0-43
6BE6 022 0-35 | 12J7GT0-83 | 35A5 0-75 | AZ4l 0-53 | EBL21 0-60 | EL32 0-18 0-50| PCL805/  [8P42  0-75/U281  0-40|1—0C82D and 2—0C82, 0:48 _8et of 5—0C83 0-65
6BH6 0-43 | 68C7GT 12K5  0-50 [35D5 0-70 | B319 0-31 | EC53 0-63 | EL34 0-46(L63  0-19| PCL85 |8P61 0-83|U282 0-40[8.T.C. 1 watt Zener Diodes. 2-4v., 2.7v.. 3-0v.,
4BJ6  0-41 0-33 121(701'0 35L8GT ” gb:éa 8-91 EC4 080/ EL37 097/ LN119 0-34 0-42[TH4B 050/ U291  0-50/3:6v., 48v., 13v., 15v., 16v., 20v., 0-18 each.
6BQ5 0-28 | 68G7 033 34 0- 53 | EC86  0-83 | EL41 54| LN152 0-83| A7 goods are unused and subject to the manufacturers’ rantee. We do not handle manu-
6BQ7A 0-38 68H7 083 | 12Q7GT 35W¢ 0-28 | Cv98s 010 | EC88 060 | ELs2 0-53| LN309 0-60 fschglrers‘ seconds nor rejects, {vhlchareoﬂ;endewﬂbeda;q]‘:ewandtened” but have a limited
6BR7 0-79 | 68J7aT - Z3 0-50 | CYIC 053 | ECo2 0-35 | ELSL 0-50| LN319 0-81| 0 tert 2Heoio s nor felect hours Mon.-Fri. 9-5.30 p.m. Bats. 9-1 p.m. Littlehampton closed Sata.
6BRS  0-68 0-35 | 128A7GT 3BZ4GT CY3l 0-32 | BCC32 1-88 | EL83 ‘88| LN329 0-67|'permg of business. Cash or cheque with order. Post/packing 0-03 per item, subject to a
6B87 125 | 6BK7GT " 24| D63 0-25 | ECC33 1-68 | EL84 0-23 LN339 062 minimum of 0-09. Orders over 5-00 sent free. All orders cleared same day by first ciass mail.
6BWE 072 0-23 | 12807 0-35 | 85Z5GT D77 ., 911 [ECC40 0-80 EL85  0-40(LZ319 0-29 Any parcel insured against damage in transit for 0-03 extra. Complete catalogue with con-
6BW7 0-57163Q7 0-38/128G7 023 0-30 ' DAC52 0-33 | ECC81 017 | EL86  0-40iLZ329 0-29 ditions of sale 007 post paid. No enquiries answered unless 8.A.E. is enclosed for reply.

MARSHALL'’S INTEGRATED CIRCUITS

NEW LOW PRICES . LARGEST RANGE . BRAND NEW . FULLY GUARANTEED

SPECIAL OFFER: 5% DISCOUNT TO ALL SATURDAY CALLERS {JULY AND AUGUST ONLY)

RCA LINEAR ICs 124 26,99 100,499 MULLARD TTL $ MULLARD
1-24 25-99 Type 1-24 25-99 e 1-24 25.99 H LINEAR
ez P P F £eE3 £ s 8N7411 025 020 018 LHEROR - O TAA4l 168§
CA3000  1-80 160 CA3049 160 143 CA3069 165 148 8N7413 050 045 0-40 EJH121 0874 24 425
CA3001 260 240 CA3050 184 184 CA3060 481 487 8N7420 0-25 0-20 018 FJHI41 0874 243 1-50
CA3002 180 1-60 CA3051 1-34 120 CA3062 255 227 N7 a8 e ot COTEeE o 263 0774
CA3004 180 1-60 CA3052 185 1-47 CA3064 120 1-07 . 203 0-97%
CA3005 117 105 CA3053 048 0-41 CA 3065 120 107 8N7440 0-25 0-20 018 FJHIT1 091 300 175
CA3006 280 250 CA305% 1-00 097 CA3075 113 100 SN7441AN 100 0-90 0-80 FIE221 0874 310 1-25
CA3007 263 234 CA3055 240 218 CA3076 130 116 8N7442 100 0-90 0-80 320 0-7%¢
¢ 8 ¢ FJT101 187 350 178
'A3008 180 1-60 8N7446 125 110 1-00 A 147
CA30084 298 2-64 g b . FJJi2l 1-87¢ 433 i
cA%lo 147 188 MOTOROLA ey e o cioe SOV 3134 o2l 1884
CA3010A 283 225 We can now offer the whole vast range of Motorola L.C.8, i i 522 3-60
CA3011 0-74 065 at lnc::stml distributor prices. e ororo 8N7450 0-25 0-20 0-18 FlJ191 1-87% 530 4-95
GAgo1a gg gm s 8N7451 0-25 0-20 0-18 FII251 3-124 o i
1 - - Examples: MCI1708CL 0-95 8N7453 - - 0-1 '
CA3014 124 1-10 P s MC1712C6 1-50 ANT454 o oise o Lo O TABlOL  0-97¢
CA3015 200 188 MC724P 066  MFC4000 1-08 TAD100 1.97¢
CA3016A 340 3-03 MC780P 124 MFCi0lo 0-90 BN7i60 025 020 018 MULLARD DTL $ TADIIO 1674
CA3016 246 219 MC1303L 270 Data Sheets £0-12} extra. BN7472 0-40 0-35 0-30 FCH101 0-874
CA3016A 378 833 BN7473 0-45 0-40 0-35 GENERAL
CA3018 084 075 FAIRCHILD 1-5 6-11 12+ SNT7474 045 0-40 035 FCH1SY 108 ELECTRIC
CA3018A 110 0-89. (RTL) 2 : # FCH161 1-05 ’
CA3019 084 075 1900 040 087 085 N 500 %0 oo FCH201 148 Faza0 1%
CA3020 128 113 Lol 0-40 037 03 SN747 0548 o 048 u PA234 0-92
CA3020A  1-60 1-43 L923 0-40 0-37 0-35 8N7483 1-00 0-80 0-80 FCH231 1-50 PA237 210
CA3021 156 139 1-5 611 1224 SN7486 0-50 0-45 0-40 FCI101 1684 el 810
CA3022 130 118 s 8 ] BN7490 1-00 0-90 0:80 PA246 1-60
CA3022 126 113 UAT02A TO5 280 270 275 8N7492 100 0-90 080 EASRATD] A 50 PA264 190
CA3026 100 090 UA702C  TOS 077 078 078 FCI201 1-80 PA26 00
CA3028A 074 065 | wuUarsc TOs 147 140 195 R 200 0-90 080 = i o
CA3028B  1-06 094 UA709C  TOS 125 117 112 3N7485 100 0-90 0-80 PA436 190
Cas02 og gz; UA709C DIL 065 0-55 0-50 8N7496 1-00 0-80 0-80 FCK101 4374 A ey
CA3029A4  1- - VA709C 05 0-55 0-52 0-48 8N74107 0-45 0-40 0-35 FCY101 106
: p ] A g ) Data & Applicat!
CaSosoa  B83 B3 | waned” Tes m B % sN74121 090 085 080 Sheets 89 per trpe.
CA3033 263 295 UATIOC  TOS 070 065 60 8N74151 110 100 090 A U
CA3033A 426 880 UA718 TOS 1-87 175 70 8N74153 190 170 1-50 BL403A 2-12¢ TOSHIBA 2
CA3036 123 110 UA723C  TO5 162 150 142 8N74154 2-20 1-45 1-80 3 watt amp.
CA3036 078 065 UA730C  TOS 1-60 145 87 p : . THO013P 4-57
CAS037 145 147 UA741C  TO5  0-87 080 -20 8N74160/T157D1 1-80 170 160 817010 145 20 watt amp.
CA3037A 253 235 UA741C  DIL 087 0-80 70 8N74161 2-60 2:50 240 sas TH90L4F  1-65
CA3038 258 225 LM741CN DIL __ 087 0-80 70 BN74164 2:20 198 1-80 Pre-amp
CA3038A 840 308 1.24 25.99 100-499 . . . TAAG61B  1-62¢ Data sheets  0-12}
CA039 084 078 TIL LOGICS & s 3 BN74165 3] o8 180
CA3040 240 214 8N7460 025 020 018 8N74192 225 185 1-80 BRIDGE RECTIFIERS
CA3041 100 097 8N7401 025 020 018 8N74193 225 195 180 CIR-KIT | AMP. PIV 4 SILICONE
CAsods 197 3% | AnTies oz 0% 18 § Pin TO-5 1.0, Holders, 40-35 PRB| s T 04| Semane
CA3041 120 107 8N7404 025 0-20 18 10 Pin TO-5 1.C. Holders, £0-57} P.C. 2 100 0-624 [ Thermapath
CAS045 1928 109 8N7408 028 020 -18 Pt O HClgornt80:09) s03% BOARD 4 100 030 | (spprox.
vy e PR 0 028 i 16 Ptn Dual-in-Line I.C. Holders 40-40 1O tinmic| & e T Lo
CAB047A 2:-83 225 BN7409 0-25 0-20 -18 All gates may be mixed f.o qualify for quantity discounts. as in Data 6 200 0-87%
CA3048 204 181 8N7410 0-25 0-20 18 Thla applies also to MSIs (separate mixes only). Sheet. 2065 | 6 400 112
L D See our Ad. on opposite page for Transistors, Diodes, Passive Components and
] u  P. & P. charges. Many mare types in stock and arriving daily. PLEASE ENQUIRE.
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LARGEST STOCK WIDEST SELECTION LOW PRICES AND RETURN OF POST SERVICE
TRANSISTORS Brand new and fully guaranteed. PLEASE NOTE:—Matching charge (Audic Transistors SILICON RECTIFIERS
only) 124p extra per pair. Many more semi-conductors in stock. Please enquire for types not listed, PIV 50 100 200 600 800 1000 1200 400
il 020 anm;ed  olf NS 7o \BCim o |8ty o3 |NKTMS ST | 4 ofd ofin s ods 0wy gue o0 -
1839 o |33k 0| 3Nial ora) | BE126 035 | BEYas 03 |NkT2le o037t 3A 015 o017 020 0224 — = 030 — — @ —
2G306 0-424 | 2N3403 0-224 | 3IN[42 0-55 | BCI40 0-374 | BFY30 050 [ NKT2I17  0-42} 6A — — 025 030 0-324 035 050 — —
2G308 030 | 2N3404 0-324 | 3NI43 067 | BC147 0-174 | BFY4! 050 | NKT219 03 I0A — 0524 057} 0-65 077} 0-87} 097} 125 160
2G309 0-30 | 2N3405 0-45 | 3NI52 0874 | BCI48 0-124 | BFY43 0-624 | NKT223 0274 I7A — 057} 0-62f 0774 0-99 097} 120 1-57} 187}
2G371 015 | 2N3414 0224 | R.CA 0-52¢ [ BC149 0174 | BFYS0 0224 | NKT224 025 35A — 137} 160 1974 2374 270 310 3:50 450
y d 0050 d . . E | amp and 3 amp are plastic encapsulation.
i AR b R A I
2G381 . 224 | 2N34 . 4 : 4 . ;
Mime sadum enmi e ambisds s, ohlNDR SN
2N404 - 2N343 . . . - :
2N696 020 |2N3440 0974 | 40310 045 | BCI60 0-624 | BFY7S 030 | NKT240 0274 D':’DES.AND RECHIRINRS ’ 1
2N697 020 |2N3570 125 | 40311 035 | BCl67 015 | BFY76 0-424 | NKT241 0274 IN9I4 007 | AAZI7 0124 | BAY3| 0074 | OAS 0174
2N698 025 |2N3572 0974 40312 0-47; | BCl68B  0-14 |BFY77 057 | NKT242 020 N3 e I0;07 1o AT 00N, S| 6 A3 SRO 2SI RO ATORY 022 |
2N699 0-62f | 2N3605 0274 | 40314 037} [ BCI68C 015 | BFYS0 0-674 [ NKT243  0-62¢ [N4007 022} | BAIO2 0-22 | BYI0O 0174 | OA9 010
2N706 0-12§ | 2N3606 0-27} | 40315 0374 | BCl69B 0-14 | BFWS58 0271 | NKT244 0174 5113 g_lg BAIIO 0:324 | BYI03 022f | OA47 0-07}
2N706A  0-12§ [ 2N3607 0224 | 4031 0-47§ { BCI69C  0-15 | BFW59 025 | NKT245 020 15120 0.15 | BAIIS 0:07¢ [ BYI22 0374 | OA70 0-07¢
2N708 015 | 2N3702 0-124 | 40317 0374 | BCI70 0-124 | BFW60 025 | NKT261 020 =13 803 | BAI4l 0324 | BYI24 015 | OAT3 0-10
2N709 0-62¢ | 2N3703 0124 | 40319 0-55 | BCI7I 0-15 | BPX25S 185 | NKT262  0-30 IS130 0-12} | BAI42 0-32¢ | BYI26 0-15 | OA79 0-09
2N718 025 |2N3704 0-174 | 40320 0-474 | BCI72 0-15 | BPX29 180 | NKT264 020 : i : )
IN7IBA 030 |2N3705 015 40323 032; [BCI75 0221 |BPYI0 145 |NKT271 020 5131 012k | Balds 012t | BYlar OlTH) SAes o7
2N726 0-30 | 2N3706 0124 | 40324 0-474 | BCI182 0-124 | BRY29 0474 | NKT272 020 N 1 574 :
INT27 030 |2N3707 015 | 40326 0-371 | BG83 0-121 | BSX19 0174 | NKT274 020 15940 0074 | BAIS4 0124 | BYXI0 0224 | OAS0 0-07¢
3N9T4 0174 [2N3708 009 | 20329 030  |BCI84 0.5 |BSX20 017t | NKT275 020 AAlLS 0100 | Balse o2 | BYZIS 033, | Sa% Sort
2N9I6 0-174 | 2N3709 0-10 | 40344 0274 | BCI82L  0-10 [BSX2I 0-374 | NKT281  0-2734 azn ool MeAxis 013} | BYZI2 030° | OA200 0-10
iNals  oa Mgl oll i g |BCl oo |s5ge  oun|Nkmol el ) RAZEGN | BAVIE S5 | BVEIE 938 | OA: e
2N930 0-274 | 2N3713 1-87¢ q BC212L  0-124 | BSX28 0-324 | NKT403 075
2N987 0-524 | 2N3714 2-00 332? 3.3 BCY10 0-271 | B5X60 0-82} | NKT404  0-624
2N1090 0-224 | 2N3715 2-22¢ | 40362 057} | BCYI2 271 | BSX6I 0-62} | NKT405 075 MAINS TRANSFORMERS £
aNlost OFh | aN7IE 290 |4030 0B IBEYE 030! |Bixry  027) [NKT4si  oexj | b ompShorger.Sec 035918v Post and packing 022 Vot
IR O AR A e A e )
2N1303 a74|2N3823  0-973 | 40408 9532 | aCya4 30 |Bsyi 0274 | NKTE03F  0-324 AT T MIOES CIAS 0 (I so HHL
NI OB |NIRia  oap | 4lo 1 BEV3S 060 |Bivas o3 |NKtersr o300 | game Daugixs) MT107 Sec. tappings from 6v co 50v .. 3:30
2N1306 025 | 2N3855 274 :g:é%A 57¢ BCY40 -50 | BSY26 0:174 | NKT677F 030 V:sr(i::}s g:ﬁe’rngTrans‘f;)rmers ranging from }A to 5A in stock.
INIST DS |aNessA DD |dcdesa o35 |BGYE 003 B ourh |NKIZI7  oa3
2N1309 30 | 2N3856A 035 jgg%g Ef BCY54 -324 | BSY29 0-174 | NKT734  027¢
2N 1507 174 | 2N3858 . s0' | BCY58 224 | BSY32 025 | NKT736 038 TRIACS
2N1613 25 | 2N3858A 0 30 |BCYse 224 | BSY36 025 | NKT773 028 C35D .. 1-124 SC5ID 195 | DIACS
2N163] 35 | 2N3859 0 020 |BCYS0 0-974 | BSY37 025 | NKT781 030 C36D 1-00° 40430 0974 | MPT20 0-40
2N1632 30 | 2N3859A 025 | BCY70 020 |BSY38 0-223 | NKT10339 0-324 C40D 1-50 40486 0-95 | MPT28 0374
2N1637 -30 | 2N3860 20 | BCY7I 424 | BSY39 0-22§ { NKTI0419 030 C4iD 120 40528 0-724 | MPT32 0374
2Ni638 274 | 2N3866 224 | BCY72 174 | BSY40 0-324 | NKTI0439 0374 C45D 1-62} 40430 1-30 | MPT36 0374
IN1639 0274 | 2N3877 28" | BCZIO 274 | BSYSI 0-32} | NKTIOS519 0-32¢ C46D 1-424 40432 11374 | S 0-21
2Ni701 1-624 | 2N3877A ‘623 | BCZII 42} | BSY52 0-324 | NKT20329 047} C50D 2:05 40512 1-45" | 40583 0274
2NI1711 025 | 2N3900 374 BDI16 ‘124 | BSY53 0:374 | NKT20339 0-37¢4 Economy Range Triacs
2N 1889 0-324 | 2N3900A 274 | BDI2I 65 | BSY54 0-40 | NKT80111 077} TC4/10 (Pressfit) 4 amp 100 PIV .. . . .. 065
L A SIS smlE ok |wamiz e | Ichmpmaiiivaeny U0 DD op
A d - ; TC4140 (P 4 400 PIV .. i . .. 087
IN2I48  0-57% [ 2N3904 025 | 8DI3I 75 | BSY79 045 | NKT80211 0-92{ FD ) S I ah
2N2i60 0574 | 2N3905 32 |8Di32 85 | BSY82 0-52¢ | NKT80212 0-92}
2N2193 0-40 | 2N3906 20 BDYIO 1-37¢ | BSY90 0-57F | NKT80213 0924 INTEGRATED CIRCUITS
2N2193A 0-435 2N4osg 30 BD;III7 l-g} BSY95A  0-12 :KTag%u 0924 SEE OUR ADVERTISEMENT ON OPPOSITE PAGE.
AT 38y 8 sl ooy hmBls em) | | SHowiNo New Lcy AT New Low s
2N2218 0-324 | 2N4061 j}o BDYI9 197t | Cl1H 075 | OC20 075
2N2219 0-32% | 2N4062 32, | BDY20 1-124 | C424 0274 | OC22 050 THYRISTORS
2N2220 025 | 2N4244 o4 | eDY38 0974 | C425 0-55 | OC23 0-60 PIV 50 100 200 300 400
2N2221 025 |2N4245 0 1| BDY60 125 | C426 0-40 | OC24 0-60 A 025 77 037 : :
aN2222 030 |2N4254 O $M |BDYel 125 |C42e 37 | OC25 050 AR o1 o HHE B (2]
2N2287 1-074 | 2N4255 0 _3.,' BDY62 100 | C744 30 | OC26 0274 SA - 0-55 0.65 LRt o-1s*
2N2297 0-30 | 2N4284 0 3-421 BFIIS 0-25 | DI6PI 374 | OC28 0-62 EN - 055 0-65 - 0974
2N2368 0174 | 2N4285 o33t BrII7 0474 | DI6P2 40 | OC29 0624 TIC47 06 amp. 200 PIV 0-55.
INBeoa b7t |3Naey 035 |BE167 O3 [Biths 040 | O3 2y | Also 12amp 100 PIV 0.75;2N3525 at £1-12i.
2N2410 0-424 | 2N4288 02 BFI73 0-324 | GETI102 30 | OC4l 224
2N2483 0-274 | 2N4289 0-25 | BFI77 0-30 | GETII3 20 | OC42 28
dae o om M B (g em |geni em ok am, | yenosoano i
IN2540 022 [2N4292 0224 | BF|80 354 | GETII9 020 | OC4s ‘15 2 o 0:1% .20
2N2613 0-35 | 2N4303 020 | BFI8I 324 | GETI120 -52¢ | OC70 -15 33* x 337 . e : 021 0-24
2N2614 0:30 | 2N5027 020 | BFI84 28 | GET873 124 | OC7I 124 33" x 5° 0274 0274
2N2646 0-524 | 2N5028 0 0-17% | BF|85 -42} | GET880 30 | OC72 124 21" % 177 L 062 —
2N2696 0-324 | 2N5029 0-374 ( BE194 0-174 | GET887 20 | OC74 -32¢ 33 x 177 : 0-80 1074
2N2711 025 | 2N5030 0-424 | BF|95 20 | GET889 22 Cc75 22} 5% x 17 o X . = 1324
2N2712 025 | 2N5(72 0-724 | BF196 -42¢ | GET890 22} | OC76 224 317 % 177 (Plain) o - o —_ 0-574
2N2713 0274 | 2N5174 0-524 | BFI97 -42} | GET896 224 | ©C77 30 5° X 17° (Plain) - o U 088 Jid
2N2714 0-30 | 2N5175 0-42} | BF|98 -424 | GET897 22 csl 0-20 24" x 177 (Plain) o ” T 0474 —
2N2865 0-624 { 2N5176 0-435 BF200 -524 | GET898 0-224 [ OC8ID 0224 Vero Pins (Bag of 36) £0-20.
%’I:‘l%gg:A g;g} %:g%igA i g:zt g:%%g o%g :‘H:gg :?; 823 %g Vero Cutter £0-45, Pin Insertion Tools (-1 and 15 matrix) at £0-55.
INZ%IA 040 |aNZ2es o oas | 3022 BilMiae 1o o€l oni
2N2905 - - i - 1- .
2906 025 | 2N5265 G 0-37} | BF244 -ng MJ1440 095 | OCI70 -:o} RESISTORS + W & + W E24 Series.
2N2906A  0-274 | 2N5266 275 | Asy2s 0274 | BFW6I 47 | MJ480 0974 | OCI71 30 Carbon Film t W. W EI2 Series.
2N2907 0-30 [2N5267-  2-624 | ASY29 0274 | BFX12 224 | M148I 125" | ©C200 -40 $watt 5% .. 14 I'watt 0% .. .. 0:02%
2N2923 015 [ 2N5305 037} | ASY26 025 | BFXI3 224 | M1490 1:00 | OC201 -60 } wate 5% .. 02
oSN AT T s B TN s S I DR
. d d . . } T watt Mioxi ]
2N2926 2N5308 374 [ ASY53 25 | BFX43 374 | MIE340 0-624 | OC204 42} ORI
Green  0:14 | 2N5309 624 | ASY54 25 | BFX44 374 | MJE520 0874 | OC205 090 Wire ‘Wound £
Yellow  9-124 | 2N5310 424 | ASY62 25 | BFX5I 20 | MIE521 0-87} | 0C207 75 24 wate 5% (up to 270 ohms only) .. . . 007}
Orange 12} | 2N5354 27} | ASY63 17} | BFX68 674 | MPFI02 0424 | OCP7I 42 5 watt 5% (up to 8-2k ohms only) .. ... 00
2N301 | -30 | 2N5355 274 | AsY72 25 | BFX84 25 | MPFIO3 0-37} { ORPI2 62 10 watt 5% (up to 25k ohms only) . L0124
Ml sm e emive om wxe om mme oo ond R
N ; . : 2 o d
N . . 221 & : . - .
%N ggg ?g %:ggg; g;: /A\ls_”o; .zg‘ g;ﬁg; %;‘ quisrzo%]f; g:; ;:gi; 323 CAPACITORS. Polyester, ceramics, Polystyrene, silver mica,
2N3133 -30 | 2N5457 374 | BC107 ‘124 | BFX89 624 | NKT124"  0-424 | TIS44 12 tantalum, trimmers etc. in stock, please enquire.
2N3134 -30 | 25005 75 | BC108 ‘124 | BFX93A 70 | NKTI25 0274 | TIS45 12 Electrolytics
2N3135 025 | 25020 2-00 | BCI09 ‘124 | BFY10 324 [ NKTI26  0-274 | TIS46 12 MFD. V., £ |MFD. V., £ | MED. V. £
2N3136 025 | 25102 050 |BCII3 20 | BFYII 424 | NKTI128 027} | TIS47 12 [ i8 0074| 25 50 0-074 | 400 6 014
2N3340 0974 | 25103 025 | BCIl4 025 | BFYI7 224 | NKTI135  0-274 | Ti548 12 1.6 25 0074| 32 40 0-074| 500 6 0124
2N3349 1:30 | 25104 0-25 | BCIIS 0274 | BFYi8 324 | NKTI37 0324 | TIS49 12 2 35 010 32 450 o273 500 25 019
2N3390 25 | 25501 0-324 | BCII6 0-274 | BFYI9 324 | NKT2i0 030 | TIS50 017 2.5 16 007} 500 50 024
2N3391 20 | 25502 035 | BCII6A  0-27} | BFY20 60 | NKT211  0-30 | TS5l 012 4 0 oo07p| 4O 16 007 g40 Te 0174
2N339IA 030 25503 0273 | BC118 0-32} | BFY2I 0-424 | NKT212 030 | TIS52 0-12 4 40 o0074| 50 12 007H]1000 Is o018
2N3392 174 | 3N83 0-40 | BCI2I 0-20 | BFY' 045 | NKT2(3 030 | TIS53 022 4 ssg g-l;‘ gg gg g-%; :% sg gg;‘
PANEL METERS 5 Milliamp _ 1-37% | Log. and Lin. With switch .. .. .. 025 50 i : i
38 Series—FACE SIZE 42 x | 10 TP 1371 | Wireiwound Pots (3 watts) SRR 7' oSO D 0107 < B> I 0107 [ [ 2000 25 Q0 3%
42 mm, All prices for 1-9 50 - 1-374 | Twin-Ganged Stereo Pots. (Log. and Lin.) Less Switch 0-40 8 40 0-074 80 25 0074 2000 50 0-52¢
piseoces. All meters D.(;. 1 lsgg o :;; 8 450 015 100 64 0071 ?.Sgg Zg 0-42¢
Microamp 2 " d HEAT SINKS £ .0 | 12 d 25 5 0-57¢

100 o 1-87% | Amp 1-373 [ 4.8" x 47 X |° Finned for Two TO-3 Trans. 0474 18 {% 3.,,;: .88 25 3.?70' 2500 64 0-80
200 " 175 5 [0 1-374 | 4.8" x 2° x | Finned for One TO-3 Trans. .. 0-32% 125 25 0074 | 100 50  0-12% | 3000 25 045
o " :;:‘7’* e Volus 131 | Forso-10:025 For TO-5 0-05 Finned 167 10 ©0071| 125 10 0074|4000 25 0674
130-0-100 " 175 50 » 137 For TO-18 0-05 Finned For TO-1 0-05 Finned 12 4|sg g?Zi 200 10 007} | 4000 4 080
500-0-500 " 137 300 137 A 250 25 0-14 |4500 64 225

i Milliamp a3 " 137§ | ZENER DIODES . i 25 64 00T 250 so 019 |5000 25 0574
400 mW ¢from 3-3v to 33v) .. o . 015 25 10 074
IS;E:lé,ERS @ ohm)“_” - o-‘oz :o\%“ (f(r'om 2-37; to 2?83))" - g-;zi 25 25 0-074i 320 10 007415000 50 097}
A4 .. . " t. . att {from J3-Yv to v, .o e -

FRBEE oo oo :%;: 3 Clramict 10 97731 | 20 Wart BZY93 Series (from 7-5v to 75v) 0-524
7ox 4 .. Looerg | UL T Ter ; : THERMISTORS (MULLARD)

B X3 U 078 | Pastand packing 015" | HEe % Soldering ron . e IR RS3 (STC) VAI0100-12¢ VAI077 020
PRESETS Carbon Miniature and Sub miniature. Vertical 127 ¥A|0|5 019 VAI09] 0224
w’dnl-;csr;zonul. 0-1 watt, 0°2 watt, all at 0-06 each. 03 GOKSTAGE AND PACKING CHARGESH Klrilerfss)lelk Vﬁigﬁg :%t VA1096 0-20

= ciSa oo oo oo oo 00 aa 0 VAI037 0124 VAL097 020
f&."ﬂ?ﬂnf’ﬁlﬂfﬂf".‘.““.s. .. ois EOMMENWEALTH (AIR) = 025 2222523.’23 VAI0050-15 | VA10380-12¢ VA3705 0-87¢

ALL PRICES SUBJECT TO ALTERATION WITHOUT PRIOR NOTICE SEND”B;PH“D)FUH NEIVEE?.PI%I;H(EzH‘ENSIVE)

3 SEMICONDUCTORPR . pages.
Telex21452 A, MARSHALL & SON LTD EACIE M e
Hours : 9-5.30 pm Mon-Frl  9-1 pm Thurs
Tel: 01-4520161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9.5 pm Sat

O — .
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ELEGTROVALUE

EVERYTHING BRAND NEW TO SPEC - LARGE STOCKS - NO SURPLUS

FLHI0| (7400) Quad 2- -input NAND . 20p
FLH201 (7401) Quad 2-input NAND (open collecter) 20p
FLHI9| (7402) Quad 2-input NOR . 20p
FLH211 (7404) Hex inverter . 25p
FLH271 (7405) Hex inverter (open collecter) o .. 125p
FLH 111 (7410) Triple 3-input NAND . .. .. 20p
FLH351 (7413) Dual 4-input Schmitt trlgger .. 35p
FLH 121 (7420) Dual 4-input NAND 20p
FLH141 (7440) Dual 4-input NAND power ox 24p
FLH281 (7442) BCD to decimal converter . £1-16
FLHI5] (7450) Expandable dual 2 wide 2 input 20p
FLHI171 (7453) Expandable 4 wide 2 input 20p
FLY 101 (7460) Dual 4-input expander 20p
FLIIOT (7470) J-K flip flop 45p
FLII I (7472) J-K master slave fhp ﬂo 32p
FLJT14| (7474) Dual D-type edge trigger flip flop 45p
FLII51 (7475) Quad bi-stable latch 45p
FLII31 (7476) Dual J-K master slave fllp flop 45p
FLH34| (7486) Half adder 33p
250V up to O-ImF: IOOV 0-ImF and above
0-01, 0-012, 0-015, 00|8 0:022, 0-027
0-033, 0-039, 0-047, 0-056, 0-068, 00820IOI20I50I8 s
022 . g P
0-27 .. .. .. 7p 033 .. - e 8p

BARGAINS IN NEW SEMI-CONDUCTORS

MANY AT NEW REDUCED PRICES . ALL POWER TYPES WITH FREE INSULATING SETS

NEW PEAK SOUND SPECIAL OFFER

Fantastic new Englefield 840 amplifier with add-in facilities for
stereo tuner, advertised at £45. Special Electrovalue offer, plus
choice of case finish in black, red, blue or green simulated leather.

. 30W BAILEY AMP. PARTS

In makers sealed carton and guaranteed. NETT £38-75
MISCELLANEOUS ITEMS

PLESSEY INTEGRATED ENAMELLED;COPPER
CIRCUIT WIRE

SL403D .. £2°10 nett Even No. SWG only: 2 oz. reels:
Application data .. a4 10p 1622 SWG 25p; 24 30 SWG 30p;

Transistors Rs and PCB for
one channel

Rs and Cs, and PCB for
one channel . £8

MAIN LINE AMPLIFIERS
70 watt kit. .. £12:60 nett

INDICATOR LAMPS

NEON chrome bezel, round red
NR/R, 24p; chrome bezel, round
amber NR/A, 24p; chrome bezel,
round clear NR/3, 24p. Neon,
square red type LSSC/R, I8p;
amber type LS5C/A, 18p; clear
type LSSC/C, 18p. All above are
for 240v. mains operation.

Filament types: 6v. 0°04A
square red type LS5C/R-6v., 30p;
6v. 0-04A amber type LS5C/A-6v.,
30p; 6v. 0'04A clear type LS5C/C-
6v., 30p; 6v. 0-04A green type
LS5C/G-6v., 30p; I2v. 0-04A
LSSC/R-1 34p; 28v. 0-04A
LS5C/R-28v., 45p. Other colours
available in 12 and 28 volts.

DIN CONNECTORS

Pole Plug Socket
2 (Spkr) i2p 10p
3 . i13p 10p
4 |- l4p 12p
5 180°. 15p 12p
5 240 15p 12p
6 'C i5p 13p

32, 34 SWG 33p; 36-40 SWG 35p.
4 oz. reels: 16-22 SWG only 41p.

S-DECS
C

P s just plug i
time—allows re-use of com-
ponents. S-Dec (70 points), £1-00
T-Dec, may be temperature-
cycied (208 points), £2-50. Also
u-Decs and IC carriers.

TYGAN SPEAKER
MATERIAL

7 designs, 36 x 27 in.
£1-58 sheet.

sheets,

THERMISTORS

VA1039, VA1040, VAI|055,
VAI066, VAI077, CZ-6, KISI-IK,
1Sp. E24, R53, £1-35.

LIGHT DEPENDENT
RESISTORS

Cadmium Sulphide type TPMD
(equiv. ORP.12), 40p

LATEST LIST

Send large SAE for latest
Electrovalue list of semi-
conductors, capacitors,
resistors and compon-
ents of all types.

40361 55p 2N2905 44p 2N4291 15p BCI48 [ BFX87 29p
40362 68p 2N2905A  47p 2N4292 15p BCI49 10p BFX88 26p
2N696 20p 2N2924 20p ACI107 46p BCIS3 19p BFY50 23p
2N697 22p 2N2925 2p ACI26 20p BCI54 20p BFY5I 20p
2N706 12p 2N2926 lip ACI27 20p BCI57 12p BFY52 23p
2N930 29p 2N3053 27p ACI28 20p BCI58 1ip BSX20 16p
2N113) 36p 2N3055 60p ACI53K  22p BCI59 12p C407 17p
2N1132 40p 2N3702 13p ACI76 16p BCI67 1p MC140 25
2N1302 19p 2N3703 13p ACY20 20p BCI68 10p B
2NI303  I9p | 2N3704  13p | ACYZ2 16p | BCIES 1p | MP3es3l  35p
2NI304  23p | 2N3705 13p | ADI40 s6p | BCI77 i4p | MPS6534  30p
2N1305 23p 2N3706 13p AD(42 50p BCI78 13p NKT211  25p
2N1306 33p 2N3707 13p ADI49 58p BCI79 14p NKT212 25p
2N1307 33p 2N3708 10p ADI6I 33p BCI82L lip NKT214  23p
2N1308 36p 2N3709 Iip ADI62 36p BCI83L 10p NKT274  18p
2N1309 36p 2N3710 13p AFI14 30p BCI84L Ip NKT403  65p
2N1613 23p 2N3711 13p AFLIS 30p BC212L 16p NKT405  79p
2N1711 26p 2N3819 23p AFI117 28p BC2I3L 16p oc7I 29p
2N1893 54p 2N3904 35p AF124 30p BC2I4L 16p ocsl 25p
2N2147 95p 2N3906 35p AF127 28p BCY70 19p ocs3 20p
2N2218 34p 2N4058 13p AF139 33p BCY7I 33p ZTX300 14p
2N22(8A  43p 2N 4059 10p AF239 36p BCY72 15p ZTX301 16p
2N2219 38p 2N 4060 1lp ASY26 27p BFI15 23p ZTX302  22p
2N2219A  53p 2N4061 Iip ASY28 27p BFI67 18p ZTX303  22p
2N2270 62p 2N 4062 12p BCI07 12p BFI73 19p ZTX304  27p
2N2369A  19p 2N4124 18p BCI08 1p BFI94 14p ZTX500 18p
2N2483 35p 2N4126 27p BCi09 12p BFI95 Isp ZTX501 21p
2N2484 a2p 2N4284 15p BCI25 15p BFX29 3ip ZTX502  25p
2N2646 54p 2N4286 15p BC126 22p BFX84 25p ZTX503  22p
2N2904A  42p 2N4289 15p BCl47 10p BFX85 34p ZTX504  52p
]
RESISTORS—10%, 5%, 2%
Code Power Tolerance Range Yalues to9 10to 99 100 up
available (see note below).

c 1/20W 59 82Q2-220K02 El2 9 8 7
c 1/8W 59 4-7Q-470K Q2 E24 i 08 07
c 1/4W 109 4.70Q-10MQ El2 1 08 07
c 12w 5% 47Q-10MQ E24 12 1 09
C W |o°o 47Q-10MQ El2 25 2 18
MO 12w 2%, 10Q-1MQ E24 4 35 3
WW Y |o% /20 0-220-39Q EI2 7 7 6
WW W 12Q-10KQ El2 7 7 6
WW 7w sA, 12Q-10KQ El2 9 9 8
Codes: C = carbon film, high stability, low noise. Prices are in pence each for quantities

MO = metal oxide, Electrosil TRS, ultra low noise. ~ ©f the same ohmic value and power

WW = wire wound, Plessey. ratingg. NOT mixed values. (Ignore

fractions on total value of resistor
Values: order.)
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39,
47, 56, 68, 82 and their decades.

E24 denotes series: as EI12 plus |1, 13, 16, 20, 24, CAPACITORS

30, 36, 43, 51, 62, 75, 91 and their decades.

CARBON TRACK POTENTIOMETERS,
long spindles. Double wiper ensures minimum
noise level.

Single gang linear 1002 to 2-2MQ, 12p; Single
gang log, 47K 2 t0 2-2MQ, |2p; Dual gang linear
4-7kQ to 2-2MQ, 42p; Dual gang log, 4-7KQ to
2-:2MQ, 42p; Log/antilog, 10K, 47K, IMQ only 42p;
Dual antilog, 10K only, 42p. Any type with }A
D.P. mains switch, 12p extra.

Only decades of IO 22 & 47 available in ranges
quoted.

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only: 100Q,
220Q, 470Q2, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K,
220K, 470K, 1M, 2M2, SM, IOMQ. Vertical or
horizontal mounting, 5p each.

COLVERN 3 watt Wire-wound Potentiometers.
10Q2, 1502, 25Q2, S04, 10002, 15002, 2502, 50002,

MULLARD polyester €280 series

250V 20%: 0-01, 0-022, 0-033, 0-047 3p each
0-068, 0-I, 4p each 0I5 4p; 022, 5p. 109%:
0-33, Tp; 047 8p; 068 Ip; IpF, Mp, ISu_F
le, 2-2uF, Z4p

MULLARD SUB-MIN ELECTROLYTICS
C426 range, axial lead . 6p each
Values(u.F/V) 0-64/64; I/40 R 6/25 25/l6 25/64
4/10; 4/40; 5/64; 6-4/6-4; 6-4/25; 8/4; 8/40; 10/2'5;
IO/I6 10/64; 12-5/25; 16/10; 16/40; 201I6 20/64;
25/6-4; 25/25; 32/4; 32/10; 32/40; 32/64; 40/16;
40/2-5; 50/6-4; 50/25; 50/40 64/4; 64/10; 80/2-5;
80/16; 80/25; 100/6-4; 125/4; 125/10; 125/16;
I60/25 200/6-4; 200/10; 250/4; 320/2-5; 320/64;
400/4; 500/2-5.

LARGE CAPACITORS

High ripple current types: 1000/25, 28p; 1000/50,
41p; 1000/100, 82p; 2000/25, 37p; 2000/50, 57p;
2000/100, £1-44; 2500/64, T7p; 2500/70, 98p;
5000/25, 62p; SOOO/SO £1-10; S000/100, £2-91;
10000/50, £2-40.

IK, I-5K, 2-5K, 5K, 10K, I5K, 25K, 50K, 32p each

POSTAGE & PACKING

FREE on orders over £2. Please add I0p if orders under £2.
Overseas orders welcome: carriage and insurance charged at

cost.

ZENER DIODES 5% full range E24 values:
400mW: 2-7V to 30V, I5p each; | W: 6-8V. to 82V,
27p each; |-5W: 4-7V to 75V, 60p each.

HANDBOOK OF TRANSISTOR EQUIVA-
LENTS & SUBSTITUTES 40p (Post 3p if
ordered alone.)

Clip to increase |-5W rating to 3 watts (type
266F), 4p

Appointed Distributors for
SIEMENS (UK) LTD.
Appointed Stockists for
NEWMARKET TRANSISTORS
RADIOHM POTENTIOMETERS

COMPONENT DISCOUNTS

Not allowed on nett price items
0% on orders for components for £5

or more.
15%

on orders for components for £15
or more.
Prices subject to alteration without prior notice.

ELECTROVALUE

Hours: 9-5.30, 1.0 p.m. Saturdays.

DEPT. WW.771, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY,
Phone : Egham 5533 and 4757 (STD 0784-3) Telex 264475
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28watts, r.m.s. 4OHz to 40kHz+3dB

Viscount Il

PRICES SYSTEM 1

Viscount |1l RT101 amplifier £22.00 + 90p p&p
2 x Duo Type |l speakers, £€14.00 + £2p&p
Garrard SP25 Mk. lIl with

MAG. cartridge, plinth

and cover £23.00+4 £1 p&p
Total £59.00
Available complete for only £62.00 + £2.60
pép.
SPECIFICATION

14 watts per channel into 3 to 4 ohms. Total distortion
@ 10W @ 1kHz 0.1%. P.U.7 150mV into 3 Meg.
P.U.2 4mV @ 1kHzinto 47K. equalised within +1dB
R.1.A.A. Radio 150mV into 220K. (Sensitivities given
at full power.) Tape out facilities; headphone socket,
power out 2560 mW per channel. Tone controls and
filter characteristics. Bass: + 12 dB to — 17°dB @
60HZ. Bass filter: 6dB per octave cut. Treble control;
treble + 12dB to — 12dB @ 15 kHz. Treble filter: 12
dB per octave. Signal to noise ratio: (all controls at
max) RT101 — P.U.1, &radio — 65dB.P.U.2 — 58dB.
RT100 same as RT101 but P.U.2. 450 mV into 3 Meg.
Cross talk better than —35dB on all inputs. Overload
characteristics 26dB on all inputs.

Suite complete

| Audio

SYSTEM 2

As System 1, but with 2 x Duo Type 111
speakers at pair £32.004 £3 p&p
Available complete for £69 + £4 p&p

SYSTEM 3

Viscount Il Amplifier RT100 £17.00 + 90p p&p

2 x Duo Type !l speakers, pair £14.00 4+ £2 p&p

Garrard SP25 Mk. 1l with CER. diamond

cartridge, plinthandcover  £21.004 £1 p&p

Total £52.00

Available complete for only £49.00 + £2.60

pé&p

SPEAKERS Duo Type |l

Size 17" x 103" x 63" Drive unit 13" x 8" with
parasitic tweeter. Max. power 10 watts. 3 ohms.
Teak veneer cabinet. £14 pair + £2 p&p.

Duo Type 11l Size 234" x 114" x 94". Drive unit
134" x 84" with H.F. speaker. Max. power 20
watts at 3 ohms. Freq range 20Hz to 20kHz.
Teak veneer cabinet. £32 pair + £3 p&p.

SOUND 5

Sound 50 amd and 2 speakers

50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power. 45 watts RMS.

ELEGANT
SEVEN Mk 3

(350mW)

7 transistor fully-
tunable M.W.-L.W.
superhet portable
Set of parts. Complete with all components.
inciuding ready etched and drilled printed

(Sine  wave drive). Frequency
response: —3 db points 30 Hz
at 18 KHz. Total distertion:

less than 2% at rated output.
Signal to noise ratio. befter
than 60 db. Speaker impscance:
3, 8 or 15 ohms. Bass Contro!
Range: +13 db at B0 Hz.
Treble Control Range: +12 db
at 10 KHz. /mputs: 4 inputs at
5 mV into 470 K. Each pair of

inputs controlied by separste volume control. 2 inputs at 200 mV into 470K
To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power. SPEAKERS: Size 207 x 207 x 10" incorporating
12" hesvy duty 25 watt high flux, quality loudspeaker with cast frame.

Cabinets afiractively finished in two tone colour scheme—Black and grey.
Plus. or available separately
COMPLETE £ 0 £4 Amplifier: £28.50 plus £1.50 P. & P.
SYSTEM P&P Speaker:£12.50 each plus £1.75 P. &P

circuit board—back printed for foolproof
construction.

MAINS POWER PACK KIT 75p extra
Price £5.25 plus 50p P. & P.

Circuit 13p FREE WITH PARTS

~ ) The DORSET

{600 mW}

7 transistor fuily
tunable M.W.-LW
superhet  portable
—with baby alarm
facility. Set  of
parts. The latest modulised and pre-align-
ment techniques makes this simple to build.
Sizes 12" x 8" x 3"

Price £5.25 plus 50p P. & P.
Circuit 13p FREE WITH PARTS

TOURIST

MARK3ALLTRANSISTOR

CAR RADIO

Beautifully designed o blend with the interiors of all cars.
Parmeability tuning and long wave iloading coils ensures
excellent tracking. sensitivity and selectivity on both wave
bands. R.F. sensitivity at 1 MHz is better than 8 micro volts.
Power output into 3 ohm speaker is 3 watts Pre-aligned |.F.
module and tuner together with comprehensive instructions
guarantees success first time. 12 volts negative or positive
earth. Size 7" x 2" x 43" deep.

SET OF PARTS
Circuit diagram 13p Free with parts.
Speaker, baffle and fixing kit £1.25

extra plus 20p P. & P. 6. 30

Speaker postage free when ordered with parts Plus 50p P. & P.

RADIO & TV COMPONENTS (Acton) LTD
21a High Street, Acton, London, W.3.6.NG

Also 323 Edgware Road, London, W.2.

ALL ORDLRS BY POS VACton

Goods not dispatched.outside U K. Terms CW Q. All enuiries S AL



ROMHDE & SCHWARZ POWER SIGNAL
GENERATOR Type SMLR (BN4100!)

100 KHz-30 MHz in 5 ranges. +1%. O/P 1-7 w. MAX
O/P volts 0-10 into 60 ohms and 1 micro-volt—3 v.
A.M. Modulation to 90%. This is a high quality laboratory
instrument currently priced at £5 ELECTRONIC
BROKERS PRICE £300. C/W Calibration certificate.

S

7-TRACK DIGITAL MAGNETIC TAPE
STORAGE DECK

These hi originally e b
are multi-track recording units, ideal for
data storage. Record and Replay heads
encased in one common unit. Low
resist heads. Freq 'y Tresp
approximately 0 Ke/s. to 50 Kc/s. Bit
density 557 b.p.i. § in., 10} in. spools
230 v. to 380 v. A.C. Capstan Motor
speed 1,500 r.p.m. 48 v. D.C. Rewind
motors. Finished in brush altuninium
and matt-black. Bize 27 in. x 26 in.

8 in. Weight 90 Ih. Price £85. Carriage
extra.

(Ref. 13)

.'

MEMORY PLANES

Ferrite core memory planes with wired
Ferrite cores. Used for building your
own computer or as an interesting
exhibit in the demonstration of a com-
puter. Mounted on plastic material,
frame 5x8 in. Consisting of matrices
40 X925 x4 cores each one individually
addressable and divided into 2 halves
with independent sense and inhibit
wires. £6-65. P. & P. inclusive.

MODEL 1706 VISICORDER

én almost new condition. This direct reading U/V Recorder can

«cord up to 6 channels simultaneously from D.C. 5000 Hz at
iting speed of 30,000 in. per sec.

cording range: D.C.—5000 Hz.
sper width: 4} ins. wide.
Uptical Arm: 19 cm.
Paper Bpeeds: Eight speeds from 0-25-32 in./sec. and

6-800 mm/sec.
Dimensions: H. 107 in., W. 12 in., Depth 14 in.
Complete with 4 3k Hz Galvos. £400

SINGLE PEN RECORDER

By Record Electrical (R3)

8 in. chart, sensitivity 1 mA.
Coll resistance 1-53k. Fully inter.
changeable gears available to make
a wide range of chart speeds.

200/250V. Bize: 8x11x6 in,
List over £100.
Qur price .............. £49-50

SIGNAL GENERATOR “X" BAND

SANDERS MODEL CT 480 (8G 480) and CT 478 (8G 478). Specifica-
tions: CT 4808-11-5 KMHz; CT 4781-3-4-2 KMHz. O/P of 1lmW from
8-0-11-0 KMHz (CT 480) and 1-5-4-0 KMHz (CT 478). These
high grade generators comprise a klystron oscillator In a
co-axial cavity fed from a stable power ry
source. Provision for application of e
8square wave or pulse modulation internal > 0 =

or external sources. Attenuator cali- ‘\

brated from 0-100 db below 1 mW. D & .
I/P 110-250 v. 50-500 Hz. 200 w. Rack - =0
mounting. W, 19 in., H. 14 in., D. 15 in.
‘Wi. 74 Ib. Bupplied complete with copy
of handbook. Tested before despatch.

Q <
AN D"
£975. Carriage extra. =

DEVIATION METER
Marconi TF 928

20-100 MHz. Can be used to 500 MHz.
Meagurement of deviation up to 400
KHz. Crystal 8tandard. Used in sett-
ing up deviation in VHF Wide Band
MultiChannel FM Bystems and Radar.
I/P 100-150 v. and 200-250 v, 40-100
Hz120 w, H.14°, W. 20§, D, 17" Wt. 70 Ib. £85-00. Carriage extra.

DYNAMCO 2010 DIGITAL
VOLTMETER

Fully overhauled, Calibrated (Certified) and
Guaranteed.

Specification:
Scale: 109999, D.C. Accuracy: 0-0019%
F.8.D. Range: 10 micro V-1-1 kV; I/P Z
greater than 25,000 M ohm; C.M.R. D.C.
160 dB. 50 Hz 130 dB O/P. Parallel
B.C.D. Inductive potentiometric system for
excellent stability. Price: £850 (new
price over £1,600).

BRAND NEW COMPUTER TAPES AND
EMPTY SPOOLS

Made by well known manufacturers

{ in. certified 2,400 ft. 800 b.p.i
. 2,400 ft.
. Highest grade 2,400 ft. . ..
. 10} in. dia. spool and cassette
. 8} in. dia. spool and cassette
. metal 104 in. dia. spool and cass
. N.A.B. centres 104 in. spooi only

HONEYWELL MODEL
6200 INCREMENTAL
DIGITAL RECORDER
Records digital (binary) data on
7 track } in. tape in steps of
0-00% in. with a packing density of
200 bits/inch. Almost new and in
excellent condition. This recorder
ofters excellent value for many
applications involving date. log-
ging. One only available. Price:
£750.

TEXAS BALL BONDER. Overhauled. £250.

DIGITAL VOLTMETER
DYNAMCO 2006

8cale 9999. D.C. range. 10 micro-volt—1 kV. I/P. Z.
greater than 10,000 Mohms. B.C.D. Parallel O/P (isolated).
Bupplied with D.2 Module. Overhauled Calibration certifl-
cate. To maker's specification. New price £765. Our price
£400. Carriage extra.

50 MMHz. 8 DIGIT FREQUENCY COUNTER
SYSTRON-DONNER Model 1037-5

D.C. I/P 0-50 MHz. A.C. I/P 10-5¢ MHz. Gate tiine 1 micro-second
—10 seconds in Decade steps. Accuracy + | count x time basge
accuracy. Reads in KHz or MHz with positioned decimal point,
Sensitivity 100 Mv. r.m.s. B.C.D. O/P. PRINT COMMAND. OVER-
LOAD PROTECTION. DIMENSIONS: H. 5} in., W. 17} io., D.
174 in. Wt. 42 1bs. Mains I/P. This instrument has been overhauled
and calibrated and is offered in excellent condition. £350. Carriage
extra.

EYELET BONDER PLANER B80I|
V.G. condition. C/W stand. Overhauled. £750.

5 KV IONISATION
TESTER AIRMEC 732
Non-destructive insulation testing.
Audible indication of jonisation
currents. Variable voltage from
250-5 kV. High impedance source,
Maing I/P. £35.

»
FACSIMILE RECORDERS

D649 K 18 in. Chart Recorder. Helix speed: 60, 90, 120 rev./min.
Transmiseion speed: § in.; 15/16 in.; 1} in. per min. Bcanning rate
96 lines/in.

Ref. C3.... .. . .Price £350. Completely overhauled plus carriage.

X Y PLOTTERS

We are now able to offer the following Recorders in an overhauled
and tested condition:

I. MOSELEY AUTOGRAF MODEL 2A

Table size: 11 in. X 17 in. Dimensions: W. 24 in,, H, 9 in., D. 16 in.
Wt. 55 Ibs. Power I/P: 115 v. 1 phase 100 w. 8ignal I/P: X Axis
0-7¢, 16, 75, 150, 750 mV; 0-1§, 74, 18, 75, 150 v. Y Axis 0-5, 10,
50, 166, 500 mV; 0-1, 5, 10, 50, 100 v. Senaltivity not less than 200 k
ohms(V. Accuracy: 0-25% F8 on all ranges. Response speeds: 1 sec.
for full seale. Bupplied complete with copy of handbook. £310-00.
Carriage extra.

2. HOUSTON INSTRUMENTS MODEL HR 934

Table size: 8} in. X 10} in. Dimensions: W. 14 in., H. 8 in., D, 16 in.,
Wt. 30 1b. Power I/P: 115 v. 1 phase. 8ignal I/P: “X" and “Y"
Axis. 0-7, 7-8, 10, 19, 68 mV and 0-5 v. Bwitched Attenuators on
both Axis. Response speeds: 2 sec. for full scale. £195-00. Carriage
extra.

NUMICATORS
End Reading Quantity Price Each Price
(less Base)
GRIOM/U (Clear) 1- 3 £]1- Bases
4- 10 £1-35 20p
11- 25 £1-30 Each
26-100 £1-20
Bide Reading
XN3/FA 38 m/mlead {(Amber) .. Less Bases
XN3/F 38 m/m lead (Red) . 1- 3 £1-15
XNBA/F 6 m/mlead (Red) 4- 10 £1-10
XN3A 6 m/m lead (Clear) 11- 25 £1-05
XNII/F 38 m/m lead (Red) 26-100 £0-95
XN28/FA 38 m/m lead (Amber)
Post Free.

RCA U.H.F. SIGNAL
GENERATOR Type 710A
Frequency range 370-560 MHz.
Modulation facility, I/P 117 v.
50/60 Hz b50w. Overhauled and
supplied complete with auto trans-
former for 230/250 v. I/P, £85
(carriage extra).

DIGITAL INDICATORS KGM Type M3

A neat compact indicator providing selective display
0-9. Fig. height 18 mm. panel mounting. 8 mm. tubular
midget flange tamps. Supplied with 28 v. bulbs. Finished
matt black anodized. W. 1 in., H. 2 in. Wt. 4 ozs. Price
£3-25. P. & p. Free.

TRANSISTORISED TIMER
Ekco M5220

An extremely versatile timer for use with
high stabllity pulse counting systems.
Less power supply. £45. Carriage extra.

TRANSISTORISED SCALER
M5200

£45. Carriage extra.

This unit can be used to power the Timer
M5220.

SOLARTRON OSCILLATOR COS546
25Hz-500K Hz. Attenuator and O/P meter. Very good condition.

£55 (carriage extra).

VIBRON ELECTROMETER
MODEL 33B
An P lly stable iab ¥ instru-
ment for the measurement of very small d.c.
voltages and currents derived from a high
impedance source. The Vibron Electrometer
has input ranges of 10 mV, 30 mV, 106 mV,
300 mV and 1 V and the output is 1 mA full
acale on all ranges. The zero drift does not
exceed 100 microvolts in 12 hours and the
input resistance is 10 to the power of 13
ohms. £75 (carriage extra).

ADVANCE STABILISED
POWER SUPPLY
Model D.C. 207A 24 v. 8A
Built to the highest specifications for
i use in instalta-
tions. 19 in. rack mounting: 200/250 v.
50 Hz 1/P: of/p 24 v. 8 amp floating;
—=20 v. 2 amp; —10 v. 3 amp; +10 v.
5 amp; +20v. 9 amp w.r.t. common,
Price: £69.

tF YOU, CANNOT FIND THE INSTRUMENT YOU WANT IN




PERKINS ELMER MODEL 240
ELEMENTAL ANALYZER

This precision instrumert accurately determines the
carbon, hydrogen and nit-ogen content of organic com-
pounds by detecting and measuring their products of
combustion. This equipment has only had one user and
is offered ¢/w a Leeds and FNorthrup 8peedomax Recorder.
Exceilent condition. Manifacturers overhaul. 8 month
guarantee. £3,000 (representing a saving of £1,000).

DECADE VOLTAGE AND CURRENT
GENERATOR

Ekco Type 1482A. Provides accurate test voltages and currents
which can be varied by small inc-ements 0-1 v. in steps of 0-0001 v.
0-10 v. in steps of 0:001 v. Current O/P 1 v. range. 10-5 to
10—13 ampe on 10 v. Range 19-4.10-12 amps. Mains I/P. 19
in. Rack Mounting C/W Manual. £45.

GRESHAM INSULATION FLASH-TESTER Mk 6
0-5-2'53 kV. Mains I/P. Overhauled £35. Carriage extra.

R.C. POWER OSCILLATOR (Associated
Electronic Eng. Al302)

Frequency range: 20 Hz to 200 KHz, in 4 ranges. Quiput power:
0-250v., 4-5 watta r.n.s. Ouiput impedances: 15 chms, 1,000 chms,
4,000 ohmn 600 ohms attenuator adjuatable Loaded 600 ohms,
08 ohms. Ou,tpul termi ne: High earthed; low
impedance, isolated. Outpwut lerel: Qutput level control 0- 10 div.
Meter ranges: Bwitched 10 v., 50 v., 250 v. Input voltage: 200-250 v.
A.C. 50 Hz. Qutput terminal susteh: 8witchable to High or Low
impedance output.

O/H. Very good condition. £98. Carriage extra.

NUCLEONIC INSTRUMENTS
High Accuracy Metal Wall Gamge Ekco Type N563B. Portable
transistorised gamma back scatter gauge up to 18 mm. in 2
ranges. Indicator only. NO prcbe. £15. Carriage extra.

Field Ratemeter Ekco Type M645A. 0-1,000 counts/sec. In &
ranges. Portable transistorised. C/W Dipping Probe N675A for
Beta counting in liquids. C/W Manual. £105. Ratemeter ONLY

£35.
Amplifier Logarithmic D.C. Pa=t of Monitor Gamma Reactor.
Type N638A. £25. Carriage extra.

MUIRHEAD-WIGAN L.F. DECADE
OSCILLATOR D-638A
0-1 Hz-11'1 KHz. O/P Meter.
£40. Carriage extra.

Mains I/P. Good working order.

BRAND NEW NIMTEC AMPLIFIER I51.
Timing Unit 219............
DISCRIMINATOR 95/2I27—l/6

CURRENT & RESISTANCE MEASURING
UNIT A33B

To extend the range of the ELECTROMETER to measure very
small currents and high insulation resistances. £15.

POWER SUPPLIES

‘We specialise ir all kinds of POWER SUPPLIES. Current
stock includes the following Modular units. All have
mains I/P.

Volts Cur-ent Make Type Price
6 $A Robani T.98 £10-00
2 Roband T.98 q

6 n
5 Advance  P.M7 £15-
17 6 Farnell 88U 17/6  £]18-
28 1 Roband  T109 £25-00
32 2 APT 10459/14 250
150 200mA Farnel) SPU 150  £1400
55/60 1A Roband £22-:00
7490 104 1.E. £19-50
73-9U 10A Farnell 5

£2500
Most of the ab)ive are adjustable within a Ilimited range.
MULTI OUTPUT UNITS AND SPECIALS

o/P I/PV  Make Price

:435, i \met,ablhsed

83 A.C 115 v. Parnell £10:00

(400Hz) 400Hz (PU.333)

—12—0+12 240 Livingstone £9-50
24 (LM050)

0-10 v. 24 240 £18-00

Unstabilised

Variable

160-300
6-3v. A.C.
Variable 240
(Voltmeter and Ammeter)

30 A.C. 300mA
400 Hz adjustable

175-260 80maA
Adjustable (Metered)
3-15-0-3-15 A.C. 34

Universal Labpack
HT & LT Suppls
Unstabiiised wdi-stnb]e

EX-COMPUTER HIGHLY STABILISED
TRANSISTORISED LOW VOLTAGE
POWER SUPPLIES
These modular units
incorporate, Overload
protection on both
INPUT and OUT-
PUT. LOAD regula-
tion of 1% or better.
Low Ripple and a fast
response time. All
upite  checked and
0O/H before des)atch
1/P VOLTAGE 220-130 v. 50Hz available in the following
t\pes

6 volt.
6 volt. ..
6 volt. .
12 volt.
12 volt.
12 volt.
12 volt.
20 volt.
20 volt.
30 volt.
48 volt.
These \mits are in great demxn b
stocks last.

150mA
3A

LE. £35'00

240 £36-00

240 8miths £30°00

" Radford £20-00

BARGAIN L.C. STABILISED

POWER SUPPLY UNIT £9-50
Brand new solid atate modular unit. I/P 110 v.-240 v. 50 Hz.
O/P+12 v. D.C.-_2 v. D.C.-24 v. D.C. w.r.t. common. All at
500 mA. I/P on/ox switch. Fuse and warning light. 8tabifisa-
tion 100/1 for 4+ 10%-15% mains charge. Equivalent O/P
reaistance less than 50 M ohms. Ripple and noise less than
10 mV. Ambjen~ Temp. Range 0-50°C. Dimensions: L.
9% ins., H. 4} irs., D. 4§ ins. Wt. 8} lbs.

CONSTANT VOLTAGE TRANSFORMERS
Advance CVH 1£00 A. Harmonic flitered. I/P 190-260 v.
50 Hz., 1 phase. O/P 230 v. 1500 w. Unity PF. £50-00.
Carriage extra.

ADVANCE MT 285ZA

I/P 190-260 v. 5(- Hz., 1 phase. O/P 230 v. 2 kW. Unity
P.F. £35:00. Curriage extra.

ELECTRONIC ASSOCIATES
VARIPLOTTER 1100E

X-Y plotter, suitable for recording analogue information.
Table size 15 in. x 10 in.; slow speed 20 in./sec.; I/P sen-
sitivity for F.8.D. 0-05-20 v. in 9 ranges. Baaic I/P sensl-
tivity. Arm 10 m.v./in. Pen 1 v./in. Fully overhauled,
tested, guaranteed and in new condition. Price: £350.

VIBRATION EQUIPMENT

1. AUTOMATIC L.F. SWEEP OSCILLATOR

PYE-LING ACO | (DAWES 444D

An nutomatlc unit provgdmg ;noumsed sweep facilities and
er from 1 t

characteristic. Applications Resonancé€ Search and Endur-

ance testing.

by ST L RSIE8 BRI
% g v

5 Hz-5 KHz 21 sweep speeds from 0:1-10 octaves/minute.
Variable O/P up to 10 v. r.m.s, Mains I/P. Excellent
condition. £95. Carriage extra.

2. POWER OSCILLATORS5VA by PYE-LING
5 Hz-30 KHz. Overhauled. £49. Carriage extra.

3. CATHODE FOLLOWER. GOODMANS
E506
7 channel. Very good condition. £45. Carriage extra.

4, PHASE SHIFTER MODEL E556
(GOODMANS,

19 in. Rack Mtg. Mains I/P. Very good condition. £58.
Carriage extra.

R A S T P A PR |
MULTIMETER TYPE CT471B

Fully transistorized multi-range
instrument for measurement of
voltage up to 1000 MHz (1500 MHz
with reduced accuracy) and current
up 2 KHz and D.C. Resistance A.C.
and D.C. voltage and current divided
into 11 ranges.

A.C./D.C. Voits 12mV-1200V.
A.C./D.C. Current 12 micro A-1-2A.
D.C. Resistance & ranges 0-1 ohin-
1000 M ohm.

R.F. Voltages § range 40mV to 4V.
Battery powered. Offered in excellent condition. Tested
before despatch. Complete with handbook. £54. Carr. 50p.

MIDGET POWER RELAY Type Mk 1
(OMRON), 230 v. 50 Hz Coll, 1 pole double throw, Unused.
Faulty plating on frame. § for £1-50. (P. & P. included.)

49-53 PANCRAS ROAD, LONDON, NW1.
Tel:01-837 7781/2. Cables: SELELECTRO
Telex: 267307 (Open Mon-Fri.9 am-6 pm

SINE COSINE POTENTIOMETER 47K
Precision componment by Pye. Model 2002.
Manufactured to rigid Ministry specification.
The assembly consists of three uaits mounted
in one frame. Each unit contans two sine
and two cosine potentiometer sections, the
sliders being ganged together. Electrical
connections, 2 end taps, slider and centre
tap. Mechanical I/P: 30 r.p.m. Max torque:
3t oz./in, Dimensions: W. 6} im., H. 5 in,
D. 74 in. Wt. 7} 1b. Ex eqm)ment Good
condition. £10-00 each. Carriage extra.

PH METER

Pye Model 11071. Portible battery operated. Rugged
wooden case constructien. Range 2-12 pH. Min. 8cale
Division: 0-2 pH. Temp. compensation. Manual 0-100
deg. C. Dimensions: W 12 in., D. 9 in., H. 5 in. Wt.
9 ]b. Very good condition. £42-00. P. & p. £1-00.

Industrial & Scientific Instruments Ltd. .
Model 6A. Mains I/P Vary good condition. Can also be used as Milll-
voltmeter. Supplied in wooden carrying case. Complete with Electrode
Stand. W. 23 in.,, H. 13¢ in. D. 11 in. £30-00. Carriage extra.

WELDING POWER SUPPLY —Hughes Model
MCW 550. Constant voltage. Weld voltage and duration controls.
Maine input. Price £125.

SIGNAL GENERATOR

Advance DI/D

Advance D1/D. 10 MHz-300 MRz in 6 ranges.
Modulation at 1 KHz 30 0. Bquare Wave 1 KHz
1002 Modulation. Attenuator | micro v.-10
mV in 5 steps. Fine attenuator 0-1¢ db. I/P
80-240 v. 40/2000 Hz. W. 13} n., H. 7} i

D. 12} In. Tested and In very good condxtioﬂ
£45-00. Carriage extra.

PORTABLE FREQUENCY METERS

TF1026/1. A direct reading absorption meter, employing a con-
centric line closed at oae end and turned by variable capacitor at
the other end of the line, giving a frequency range: 250 MHz-500
MHz, on an almost linzar scale approx. 9 in. in length. Complete
in polished wooden cas=. Price £17-50. Carriage extra.

E.M.l. INSTRUMENT L.F. TAPE RECORDER

Portable equipment cansisting of 3 units (Deck, Amplifier and
P.B.U.) in transit cases. Four speeds using standard } in. tape.
Exceptlonal value, two only available. Price £75,

THIS ADVERTISEMENT PLEASE PHONE US

R.F. ATTENUATOR MARCONI TF }073A
DC—150 MHz 1dB steps 75 Ohms. Double Bcreened construction.
Tested and In V@G condition. £25.

VHF ADMITTANCE BRIDGE

‘Wayne Kerr BSOLA. 1-100 MHz., Conductance 0-100 milliohms,
Capacitance 0-230 pF and 0 to —230 pF. £120 (40% of new price).
Also B801. Indicates parallel components of conductance snd
positive or negatlh it tor lines, and feeders,
0-100mohm. 0. F and —75 pF. Accuracy 2% up te
250 MHz. 2115 (40% o( ne“ price).

BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARVALUX MOTORS

230/250 v. 50 Hz 2,800 r.p.m. 1/30 h.p. Cont. rated. i in. shaft
dia. x 3% in. long. Foot mounting. “eight 6 Ib. £3-50 post free.

COAXIAL LINE OSCILLATOR

By 8aunders. Type CLC 7-12. The Oscillator is adjustable from 7-12
MHz. A high reset accuracy with no backlash having £ -1%.
The instrument 1s supplied with a calibration chart and valve, and Is
suitable to be coupled to any waveguide 8size by using a coaxial to
waveguide transformer, Price £55.

01—-837 778
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Special offer of AMPEX professional tape heads,
mu-metal shrouded. (Designed for model AG20). Full
track record, or playback, £3:00. Erase head £2-00. Set of
3 with mounting bracket and cover £7-50. Half track
record or playback only, £3-00 each or £5-50 per pair
with bracket and cover. Carriage paid.

AMPEX. Dynamic stick microphone, high impedance’
low noise. Offered welt below makers price at £6-50.
P. & P. 25p.

Three only as new. “AMPEX’ AG20 Port-
able Tape Recorders. Full track heads. Remote
control facility. Power pack, etc. Cost £450.
Qur price £175. PERSONAL CALLERS ONLY.

“DECCO” MAINS SOLENOID.—
Compact and very powerful. 16 Ib. pull.
4" travel which can be increased to |” by
removing captive-end-plate. Overall size
2"%21"x23" high. £1-50. P. & P. 25p.
WEBBER MAINS SOLENOID. Robust and strong.
On this item the plunger travel is 1}”. Performance:
6 1b. pull at 11”; 8 Ib. at 17; 10 Ib. at 1*. The non-captive
plunger has a fixing eye to take up to {&” bolt. Size:
23" high X 2” x 2”. £1-25 plus 25p P. & P

SPECIAL OFFER

MAINS SOLENOQID BY MAGNETIC DEVICES
LTD. A beautifully constructed solenoid at half normal
price. A two-sided bracket is incorporated for vertical
or horizontal mounting. Size: 2° X 11" x 1}°. Pull is
approx. 2 Ib,, plunger travel 11". Fixing eye takes up to
4" bolt. Plunger non-captive. New in original makers
boxes. 75p each, plus 25p P. & P. Large number available,
special price for gquantity.

RELAYS
Perspex enclosed, plug in, with base. Size 1}” X 117 x
MQ 308 6002 24v. 4 ¢/o. 60p ea., £5-00 per doz.
MQ 508 10,0002 100v. 4 c/o. 50p ea., £4:50 per doz.
SIEMENS. High speed type 89L. 1,700Q + 1,700Q,
63p ea.
“B. & R.” 3 c/o.
2vo|ts D.C. Draws approx. | amp. Size: 2” X [}

10 amp. contacts (silver) operates on
x 13",

“OM RON" OCTAL BASE. A.C. mains. 2 X I5amp.
C/O contacts. Persoex enclosed. 88p.

A.E. Perspex enclosed, piug in, 500 6v. 2 c/o. 63p
ea. 47002 12v. 4 c/o. T3p ea. 2,780¢2 48v. 4 c/o. T3p
ea. 1,260() 48v. 6 c/o. B3p ea.

SCHRACK, Octal base 24v. 2 HD c¢/o. Perspex enclosed,

63p.
E.R.G. 1,000 6v. DC. 1 make encapsulated reed type.
Size: §7 X &” X |&". 4 for £1-00.

NEW ‘‘F.I.R.E.”” PLUG-IN
RELAY.—1I5v. Coil 50/60 c.p.s.
3 heavy duty silver change-over
contacts. Very robust. 63p.

NEW ““ISKRA’" 240v. A.C.
RELAY.—3 heavydutysilver change-
over contacts. 63p.

SEIMENS HIGH SPEED RE-
LAY, Type 89L. 1,700Q2 + 1,700
coil. New 63p each.

MOTORS
AMPEX 7.5v. D.C. MOTOR. This
is an ultra-precision tape motor
designed for use in the AMPEX model
AG20 portable recorder. Torque
450GM/CM.  Stall load at 500ma.
Draws 60ma on run. 600 rpm + 5%
<speed adjustment, internal AF/RF
suppression. }” dia. X |7 spindle,
motor 3” dia. X |-3”. Original cost
£16:50. Our price £3:25, P. & P. 25p.
Large quantity available (special
quotations). Mu-metal enclosure avail-
able 75p each.

DS o
Blower by
240v.
50 Hz. Powered by A.E.L
continuous rating 2850 rpm
motor. Cowl diameter [07.
Outlet flange 2” {.D. Coupling
flange supplied. These superb
precision units are ideally suited
for Organ construction.
Offered at approx. half makers
price £12-50. Carriage £1-50.

Brand ew
Centrifugal
Watkins & Woatson,

POWERFUL DUAL VOLT-
AGE. 110/240v. 50Hz. Blower
by Fanmanco Ltd. A compact
powerful unit with 3" dia. x 13"

wide impeller giving powerful
thrust. 2" =0 14" outlet. Weight s
34lb. These. units are unused

and offered at only £3-50. P.&P.

SPECIAL
SUMMER OFFER

LIMITED PERIOD ONLY FROM NOW
UNTIL 31st AUG. 1971 A DISCOUNT
OF 20% WILL BE DEDUCTED ON
ALL ORDERS OF £7-50 AND OVER

We weicome orders from established companies,
educational depts., etc. (To cover invoicing costs
minimum £2°50, please.)

PROGRAMME TIMER BY HONEYWELL
A bank of IS micro-switches are each independently
operated by I5 pairs of cams which in turn are individu-
ally adjustable to give switching periods of zero to
12 seconds with infinitely variable combinations. A mains
synchronous motor drives the cam shaft at | rev. per
12 seconds (5 R.P.M.). Designed originally for vending
machines at a cost of £15-00 plus. Many applications
where continuous sequence programmes are required,
such as lighting effects etc. New in original makers
cartons. First class value at £5'75 plus 25p P. & P.

MINIATURE ‘‘LATCH-
MASTER” RELAY 6, 12, or
24v. D.C. operation One make
one break, contacts rated S amps.
at 30v. Once current is applied,
relay remains latched until input
polarity is reversed. Manufac-
tured for high acceleration re-
quirements by Sperry Gyroscope Co. 5ize: Length .,
dia. %" (including mount). Please state vertical or
horizontal mount and voltage. £1-63 each.

ELECTROLYTIC CAPACITORS MULLARD.
900wLF 100v. heavy ripple screw terminals | %" dia. x 31",
70p eac., £6-00 per doz. |,600uF 64v. Ii dia. X 37
38p ea., £3-50 per doz. 10,000F 10v. 13" dia. X 3",
38p ea., £3-50 per doz. 1,250pF 25v. |” dia. x 27.

50p ea., £4-50 per doz.

HUNTS 1,000uF 50v. 13" dia. X 27, 25p ea., 10,000uF
6v. 138”7 dia. X 27, 30p ea., £3-00 per doz. I6u.F 350v.
&7 X 13 wire ends, £2:00 per doz. |,000uF 50v. 1”7
dia. X 3”, 30p ea., £3-00 per doz. 32- 32u.F 275v. 1”7 dia.
x 27, 38p ea. |00wF 100v. dia. X 27, 25p ea.
ERIE. Ceramicon capacitor. Type CHV4I|IP. 500 P.F.
JOKYV Size 1'5” dia. X 1-44” long. 50p ea. Carriage paid.

“TANSITOR” (U.S.A.)) TANTALUM WET SIN-
TERED ANODE POLARISED CAPACITORS.
DC size: 11" long < &7 dia. 7.00|J.F 25v. DC snze 2" long
X §” dla ISOu.F 25v. DC size: §” long x £ dia. ISOuF
30v DC size: {” long X & dia. 2'5uF. 300v DC size:
4" long X & dia. One wire each end. Also few only,
Tansmor “MICRO-MODULE" capacitors 0-2 mfd. |5v.
wire-ended, size: %~ dia. (disc). T.A.G. and Union
Carbide 15 mfd. 10v. All types £1-25 per doz. (mixed or
as required). Carriage paid.

WHERE NO CARRIAGE CHARGE IS

INDICATED PRICE IS INCLUSIVE.
PERSONAL CALLERS WELCOME.

DEAC. RECHARGEABLE
PERMA-SEAL Nickel-Cadmium
Batteries Type 900B. |-22v. at 900
mA (10-hr. rate). Size 90 mm.

13:5 mm. Weight 40 gr. Unused
63p ea. P. & P. 12p.
“TEDDINGTON"” CONTROLS

THERMOSTAT. —Adjustable
between 75° and 100°C. A further
internal adjuster takes the maximum
up to 120°C. Circuit cuts in again at
3° below cut-out setting. 42”7 capillary
and sensor probe. The thermostat ™S\
actuates a |15 amp. 250v. ¢/o switch.
A second single pole on/off switch is
incorporated in the adjustment
mechanism. 88p.

“GOYEN"” PRESSURE SWITCH.
—Incorporating differential adjustment
between2” and 12” water gauge (a max.
of approx. 1 ps.i). A single pole
change-over switch rated |5 amps.
250v. is actuated. Air inlet tube %"
dia. Pr0|ect|on +”. Overall size:
dia. 34", depth 2" plus }” (air tube).
£1-2

VINKOR POT CORE ASS. TYPE LA. 2l03 Normal
price £1-48. Our price 75p each. Special quote for
quantity.

UNISELECTORS. 8 Bank 25-way 24v. Double sweep.
Brand new in maker's boxes. £5:25. P. & P. 25p.
HEAVY DUTY PORTABLE BATTERIES. New
ex WD. [2v. 75 AH. Built in stout metal cases with
carrying handles and nifam socket outlet. Size 154" X
747 x 104” high, weight 73Ib. £8-75. Carriage £2.
L.T. TRANSFORMER. Prim. 0-110-240v. Sec.
4.5v.-0-4.5v. at 2A. Size 1}” x 14" % | &” 60p. P.&.P,
I15p.

GEARED MOTORS

“Parvalux” Reversible 100
RPM Geared Motor. Type
5.D.14, 230/250v. A.C. 22 Ib./in.
37 spindle. [st class condition.
£7-50 each. P. & P. 50p. Also
limited number only as above.
Brand New. £12:50 each P. & P. 50p.

ELECTRO CONTROL (CHICAGO). Shaded pole
240v. SO Hz, | 10 rpm, 16 1b./in. £2-25, P. & P. 25p. 200 rpm
10 1b./in. £2-50. P. & P. 25p.

MYCALEX. Open frame, shaded pole motors. 240v.
30:1. 7Srpm 28 Ib./in. 80 rpm. 12 Ib./in. £2-25 each.

SMITHS SYNCHRONOUS MOTORS. 12 r.p.h.
240v., 50 Hz, 2 watts. 88p each. P. & P. 25p.
“CROUZET” TYPE 965. [15/240v. 50Hz. 47/68 Watts.
50 rpm. Stoutly constructed. Size: 24" dia. X 31" long
plus spindle 1”x " dia. Anti-clock. £2-75. P. & P. 25p.

MYCALEX MAINS. Shaded pole,
spindle. 2 for £1-25. Carriage Paid.
MAINS INDUCTION MOTOR. Open frame,
2" spindle, weight § Ib. Powerful. 88p each. P. & P. 12p
E.M.I. PROFESSIONAL TAPE MOTOR, 110/240 v.
50 Hz. 3000 rpm, reversible, silent running. 41" dia. X
4!” long. Spindle %" X 2°. Weight 6 ibs. £3-50 each or
£6-00 per pair. P. & P. 50p each.

1425 rpm. &”

SYLVANIA CIRCUIT BREAKERS gas filled
providing a fast thermal response between 80°
and 180°C. Will withstand pressures up to
2,000 Ib. sq./in. rated 10 amp. at 240v. con-
tinuous. Fault currents of 28 amps. at [20v.
or 13 amp. at 240v. silver contacts. Supplied in
any of the following opening temperatures
(degs. cent.) 95, 100, 120, 130, 135, 140, 145,
150, 155, 160, 170, 175. Price 3 for £1 or
£3-50 per dozen.

SYLVANIA MAGNETIC SWITCH—a mag-
netically activated switch operating in a
vacuum, Switch speed — 4ms. temperature —54
to +200°C. Silver contacts normally closed
rated 3 amps. at 120v. |5 amp. at 240v. Price
4 for £1; £2-50 per doz. P. & P. 10p. Special
quotations for 100 or over. Reference magnets
available 8p each.

‘C‘HONEYWELL’ TYPE
23AC-NE.—I5 amp. change-over
switch is fitted on angled metal
mount with spring-loaded plastic
rod operating cam. 50p each.

“HONEYWELL” V3 SERIES.-
Flush micro-switch 10 amp. ¢/o. The
side panel is insulated. End-plate
size: 27 % $”. £1-50 per dozen.

PYE MICROSWITCH. Otehall type.
This switch has a 13" x }§” dia. column
plus 3" plunger. Minimum travel operates
switch. 45p each. P. & P. 10p. Special
discount for quantities.

METERS
ERNEST TURNER 800.a METER.
1602 movement, 2" case, eliptic
plastic  front. Green-Red-Green
uncalibrated scale £1-50 each. Car-
riage Paid.

MINIATURE B.P.L. 500-0-500 MICRO-AMMETER.
1 dia. scale. Through panel mounting. Hermetically
sealed. £1:63. Carriage paid.

“TAYLOR” AMMETER 0-1 amp. Modern design
317 X 331", Plastic front. Calibrated 50 X 20 ma Divs.
£2-50 plus 25p P. & P.

“ATLAS"” SUB-MINIATURE LAMPS (Capped).
—Ratings 5v. 60ma. -35 +259%, Lumens. Life Expectancy
60,000 hours or at év. 70 ma. -75+25% Lumens, 5,000
hours. Size: 9:1 X 3-1 mm. £1-50 per doz. £5-00 box

of 50..

HONEYWELL (USA) Sub-miniature 2 bank panel
mounting micro-switch, positive toggle action giving
2 change-overs. Size: X %" 2”. 63p each.
Carriage paid.

OXLEY P.T.F.E. BARB TERMINALS. 3Stand off
V7 or 47, £2-75 box of 100.

HARWIN. Tapped (6 Ba) high voltage ‘stand off”
insulators, length 1", tapped (8 Ba) 3" long. £2-00
per 100. Carriage Paid.

K.L.G. SEALED TERMINALS. Type TLSI AA,
overall length 7, box of 100, £1-00 Type TLSI BB,
overall length, 1”7, box of 100, £1-50 Carriage Paid.

BIO-CHEMISTRY AND CHEMISTRY LABORA-
TORIES PLEASE NOTE WE HAVE PUR-

CHASED A NUMBER OF THE GRIFFIN AND
GEORGE BIOANALYST CHEMISTRY
MODULE G. & G. CAT. NO. 554-320.
COMPLETE AUTOMATED SYSTEM. BRAND
NEW IN ORIGINAL MAKER'S PACKING.

CURRENTLY LISTED AT £925. WE OFFER
THESE AT £425 NETT. CARRIAGE EXTRA.

ELECTRO-TECH SALES

BUSINESS HOURS:
9.30-6 (1p.m. Sats.)

264 PENTONVILLE ROAD, LONDON, N.1

{ONE MIN. FROM KINGS X STATION) Tel. 01-837 7401/2
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ELECTRONIC COMPONENTS
Wholesale/Retail : I 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

¢ .

TRANSISTORS AND I.C.s 4 000 000 DlODES
ALL BRAND-NEW WITH
MANUFACTURERS MARKINGS ’ ’
SILICON, GERMANIUM OR ZENER
ASY22 10p 2N709 50p (STATE CHOICE)
A Bp INDR ISp LOTS OF 100,000—£150
ASZI7(OC35) 25p  2NI309  23p
BCI67 I5p  2NI6I3  25p 10,000—£20
BCY70 18p  2NI7II  25p 1,000—£3
BFX12 20p  2N2646  S8p _
oC4I 20p 2N2926  I5p 500—£2
oc4 23p  2N3053  25p 100—-50p
oc43 20p  2N3055  7T5p
OC44 I5p  2N3702  I8p
oc45 I0op  2N3703  I3p
= oo 2w w21 1,000,000 cermanium TRANSISTORS
oCl14l 2p  2N3707  I5p (0c71/0€75)
octy  mp 1A b LOTS OF 100,000—£250
P P _
0C204 25p 7410 40p 10,000—£30
2G345 l0p 7430 40p 1,000—£3-50
2G371 lop 7472 55p _
2G378 l0p 7473 90p 500—-£2
7475 £1-15 100—50p

VEROBOARD . . e a8e  3finx 3in x Olin 24 NEW! NEW! NEW! NEW!
2%in X lin X 0:15in ép in X 3%in X 0-15in 28p in X 3%in lin 24p oM .
34in x 24in X O-15in 16p  17in X 2}in x 0-15in 55p  5in x 2kin x O-lin 23p An aerosol spray providing a convenient means of pro-
33in X 3§in X 0-15in 20p  17in x 3%in X 015in 74p  Sin X 3in X 0-lin 28p ducing any number of copies of a printed circuit both
5in >;2§incx o-ls;g zog_ I3%in XTZ}i?:(BO-ITi_n z_|pI ins (01 or 0-15) 36 f simply and quickly.
Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0-1 or O or A . . , L.
Igp. Special Offer Pack consisting of 5 2}in X lin boards and a Spot Face Method: Spray copper laminate board with .I'th. sensitive
Cutter—50p. spray. Cover with transparent film upon which circuit has
been drawn. Expose to light. (No need to use ultra-violet.)
RECORD PLAYER CARTRIDGES- Well ILelosT mzm\\/al prices!“ ACOS Spray with developer, rinse and etch in normal manner.
G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, . : e .
Gp 67/2 (Moo, Crystal) 75p. ACOS GP 91/3 (Compatible., Crystal) £1. ACOS lb‘ghtlsens't"’e aerosol spray .. ag 20 .. £1-00
GP 93/1 (Stereo, Crystal, Sapphire) £1-25. ACOS GP 93/ID (Stereo, Crystal, eveloper spray . . 50p
Diamond) £1-63. ACOS GP 94/1 (Stereo, Ceramic, Sapphire) £1-50. ACOS (_EP
94/1D (Stereo, Ceramic, Diamond) £1-88. ACOS GP 95/I (Stereo, Crystal with SPECIAL 50p PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
two L.P./Stereo needles) £1-25, AN EXTRA ONE FREE ! !!!
11
TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with reverse Lo TORS, /4 watt T Mo TR e
polarity protection. 8 watt type with reflector, suitable for tents, etc., £3. Wire-wound | to 3 watt 20 s0p OK y o 5o
Postage/Packing 25p. |5 watt type, batten fitting for caravans £4. Postage/Packing 5 to 7 watt 15 50p N.P.N. Untested but main! P
25p. I3 watt type, batten with switch, 22in X 2in X lin £5. Postage/Packing 25p. [Ohvaces 10 50p oK. y 50 50p
THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT. Multi-tapped 12 50p  OCP 7l equivalent S 50p
PAPER CONDENSERS Light-sensitive Diodes 10 50p
MULLARD POLYESTER CONDENSERS X Tv types 50 50p (These produce up to Ima from light)
1,000pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, I15p per dozen (all 400¥ working). Miniature 100 50p OC44 Mullard Ist grade 4 50p
0-15uf, 0-22uf, 0-27uf, 30p per dozen (all 160V working). 25% discount for lots ELECTROLYTIC CONDENSERS OC45 Mullard Boxed S 50p
of 100 of any one type. Suitable for Mains 2G378 Qutput, Marked 5 50p
Radio/Tv 10 50p 2G37) Driver, Marked 5 50p
RESISTORS Transistor types 20 50p S&Yl%%RMIF}'(‘ed 5 50p
1 and 1 watt Most values in stock, 50p per 100. 10p per dozen of any one value. Mixed (both types} 15 50p IN4007 R:ﬁ::f‘:::s 4 50p
WIRE WOUND MAINS DROPPERS. Hundreds of values from 07 ohm upwards, POLYSTYRENE (1200V peak) H 4 50
| watt to 50 watts. A large percentage of these are multi-tapped droppers for CONDENSERS 100 50p STC 3/4 Rictiﬁers ‘ sop
radio/television. Owing to the huge variety these can only be offered “‘assorted” MULLARD POLYESTER DIODES (0A BI & OA 91) 40 sop
at 50p per dozen. COND. 50 50p  WwiRE P
SILVER MICA 100 50p Solid Core. Insulated  100yds. 50
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS WIRE-WOUND 3-Watt Stranded ditto 50yds. so:
Large range in stock, 75p per 100 of any one value. I5p per dozen. SLIDERS I5 50p  SOLAR CELLS
VOALUME dCONTF(OLS s o0 ls.arge Selenium 2 S50p
A . 1 3 50
RECORDING TAPE BARGAIN! The very best British Made low-noise S . P mall R . P
high-quality Tape! 5in Standard 38p. Long-play 45p. 5}in Standard 45p. Long- N%T‘Sgtﬁ;:'%eBOLTS‘ Mixed ® ::Jliz;v'” power a Micromatic ¢
play 60p. 7in Standard 60p. Long-play 82p. We are getting a fantastic number 8B AY 100 50p CO-AXIAL CABLE
of repeat orders for this tape. Might we suggest that you order now whilst we 6B A, 100 50p Semi Air-spaced 15yds. 50p
still have a good stock at these low prices? 4B.A. 100 50p CRYSTAL TAPE RECORDER 4
2 B.A. 100 50p MIKES I 50p
STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT! METAL SPEAKER GRILLES CRYSTAL EARPIECES
We have huge numbers of components in quantities too small to advertise 7%in. X 3in. 6 50p 3:5mm Plug 50p
individually.” In order to “clear the decks” we have made up parcels EARPIECES, MAGNETIC TRANSISTORISED Signal
containing a mixture of carbon and wire-wound resistors, electrolytic No Plug 6 50p Injector Kit 1 50p
and paper condensers, controls, transistors, diodes etc., for a tiny fraction 2-5mm Plug 4 50p TRANSISTORISED Signal
of normal price. It is emphasised that these are mixed parcels only— 3-5mm Plug 4 50p Tracer Kit 1 50p
contents cannot be stipulated! Sold only by weight. . 500 MICRO-AMP LEVEL TRANSISTORISED CAR REV,
Gross weight 2 b, .. oD .. £1 (postage 20p) METERS | 50p COUNTER KIT (Needs | ma.
Gross weight 5 Ib. oo .. ap £2 (postage 30p) VEROBOQARD. TRIAL PACK meter as indicator) i 50p
S BOARDS + CUTTER 50p

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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ELECTRONICS, SEND S.A.E. FOR LISTS
P.0. BOX 26 GUARANTEE
e ' Satisfaction or money
AYLESBURY, BUCKS. refunded
r 2
1 YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS' ON OTHERS
AZ31 50p | ES8CC 82}p | EL803 85p | PCC85 42ip | PY83 50p | UL4l 574p | 6ARS 824p | BEWS 80p | 6S8L7GT  3%4p | 12K7GT 85p | 35A35 55p
AZ50 60p | ECF80/2  47ip | EL821 85p | POCBS 70p | PY88 4ip | UL84 85p | 8ABS 3bp | 6F1 70p | 88N7GT 30p | 12Q7G 28p | 35B5 65p
CBL1 80p | ECF86 85p | ELL8O 78p | PCCB9 8lp | PY500  81-00 { UMB0/4 45p | 6A87G 80p | 6F8 40p | 68Q7 40p | 128C7 28p | 3505 5p
CBL31 85p | ECH3d 674p | EM34 PCO189 81p | PZ30 80p [ UY4l 40p | 6ATG 45p | 6F8G 25p | 68R7 374p | 128G7 3Bp | prd
CY3L 35p | ECH42 68p | EM71 62¢p | PCP8O 5lp | QQUN2-6 8210 | UV8s 34p | 6AUS 30p | 8F11 32¢p | 6T8 32ip | 128H7 28p | 4
DAFS1 41p | ECHS1 $1p | EM80 40p | PCF82 52ip | QQUO3-10 $1-25 | U301 85p | 6BAG 474p | 6F12 28{p | 6U4GT 82{p | 12837 28p | 3BLEGT 47y
DAF96 41p | ECH83 40p | EMS1 43}p | PCF84 474p | QVO3-12 68p | W29 85p | 6BE6 80p | 6F13 85p | 6U8 35p | 128K7 40p | 35W4 25p
DF91 48p | ECHS4 474p | EM84 37ip | POF86 8lp | R19 850 | 2759 8122} [ 6BHG 424p | 6F14 80p | 6V6GT $2ip | 128L7GT  40p | aszs 85p
DF96 45p | ECL8O 40p | EM87 58p | PCF200/1  8lp | R20 75p | 0A2 82¢p | 6BJ6 42}p | 6F15 55p | 6X4 28p | 128N7GT 40 | 3574 25p
DK§1 574p | ECL82 49p | ENo1 38}p | PCF801 6lp | 8U21504  75p { OA3 45p | 6BK7A 50p | 6F18 40p | 6X5GT 274p | 128Q7 4% | Loiar 87
DK96 57tp | ECL83 574p | EY51 40p | PCF802 81p | TT21 22.40 | OB2 32¢p | 6BLS 35p | BP22 824p | 6X8 §6p | 128R7 824p b4
DL92 37ip | ECL86 40p | EY80 45p | PCF805 85p £2-50 | OB3 50p | 6BN5 a24p | 6F23 Tp | 8Y6G 60p | 1487 80p | 50AS 85p
DL94 874p | ECLL800 £1-50 | EYS1 40p | PCF806 81p | U1s/20 67ip | OC3 85p | 6BNG 8P4 67y | 7Y4 80p | 20D1 45p | 50B3 85p
DL9% EF39 s2ip | EY83 85p | PCF808  674p | U20 ip [ OD3 3®4p | 6BQS 28p | 6F23 78p | 9BW6 48}p | 20L1 8100 | 5005 35p
DM70 324p | EF20 EY86 PCH200 70p | U25 75p | 3Q4 40p | 6BR7 75p | AP26 35p | 1oc2 50p | 20P1 509 | sorgaT 40p
DY86/7 EF33 50p | EY87 42}p | PCL82 slp | U26 75p | 384 35p | 6BRS p | 6728 70p | 10D1 40p | 20P3 80p | oot 90
DY802 424p | EF85 41p | EY88 PCLS3 p | UsL 45p | 3V4 6BWE 82}p | 6F29 32¢p | 10D2 40p | 20P4 £1-00 1
ES5L £2:75 | EF36 66p | EZ35 274p | PCL84 p | US7 £1-680 | 5R4GY 85p | 6BW7 6F30 35p | 10F1 80p | 20P5 £1-00 | 8642 87tp
pot EF89 EZ882 p | POL8S 524p | USO 5U4G 30p | 6BX6 25p | 674 474p | 10F9 50p 5 45p | 90AUY 2240
E180L 50 | EF91 42}p | EZ40 45p | PCL86 51p | U52 30p | 5U4GEB 374p | 6BZ6 324p | 6I5GT 10F18 40p | 25L6GT  37ip | 901 80p
E180F p | EF92 EZ41 45p | PDS00  £1:52¢ | U76 25p | 5V4G 6C4 30p | 637 42¢p | 10L1 40p | 25240 309 | gocu 51-25
EABC80  52ip | EF93 a7ip 27ip | PFL200 74p | UT8 25p | 5Y3GT 30p | 6C5GT 35p | 6K6GT 10LD11 55p | 25Z6GT 80p | oo o
EF94 77y | EZ81 27}p | PL36 84p | U191 78p | 523 45p [ 6CD6G  81-40 | 6K7 agyp | 10P18 55p | 30A5 40p D
EBC33 p | EF95 62ip | EZ90 p | PL38 80p | U193 41p | 524GT 8CA4 274p | 6K8G 10P14 8100 | S0AE3 40p | 811A 21-50
EBC41 47¢p | EF183 sép | a810C 25-00 | PLAL 51p | U201 35p | ¢/30L2 75p | 6CA7 52ip | 6K23 12AB3 50p | 30015 76p | 8124 23.25
EBCS81 824p | EF184 p | GY501 PL8 p | U281 6AB4 324y | 6CBC 27}p | 6K25 75p | 12AC6 tp | 30017 80p | a13 2375
EBCS0 47ip | E280F  £2:10 | G230 37¢p | PL82 36p | U282 L ARYeN 70y | BODBGA 2115 | 646GT 12AD6 87¢p | S0C18 75D | ggoa 700
EBF80 40p | EFR00  81.00 | 622 PL83 51p | U403 5 P 7 45p | 6L7 324p | 12415 S0F3 85p | oo 50
EBF83 40p | EF804 £1-00 | G232 474p | PL84 41p | U404 374p | 6AGT 37ip | 6CHB 58p | 6L18 3 12AQ5 40p | 30FL1 759 4
EBF89 40p | EF8L1L 75p | GZ33 87¢p | PL500 824p | USOL -00 | 6AHS 50p | 6CL6 6LD20 324p | 12AT6 25p | 30PL2 92¢p | 6080 81-37¢
EB91 28p | EL34 524p | GZ34 p | PLBO4 UABCS0  52ip | gAJS 29p | 6CW4 6824p | 6N7GT p | 12AU6 76p | 30FL13 50p | 6146 21-50
EC53 50p | EL36 47ip | HK90 32¢p | PL50OS 81-45 | UBF89 BAKS 30p 8CY5 40p | 6P1 12AV6 30FL14 77ip | 6146B 22.37¢
EC86 60p | EL41 HLS2 p | PLS0S  £1-00 [ UBC4] 49p§ oo e | €Y7 6P25 £1-05 | 12AV7 a5p | 30LL 450 | 6067 324p
EC88 60p | EL42 574p | HLS4 PL509 £1-54 | uccss oALs iy | 603 40p | 6P28 614p | 12AX7 30p | S0L15 88p | coeo o0,
EC90 30p | EL8L 50p | KT66  £1-3%} | PL802 8ép | UCH42 89p 3 D [ 6DC6 874p | 6Q7 874p | 12AY7 67¢p | 30L17 85p
EC92 32¢p | EL83 4lp | KT88 81-68 { PL805 86p { UCHS1 54p | 6AL3 16p | 6CK6 42}p | 6R7G 35p | 12B4A 50p | 30P12 80p | 6039 2210
EC93 47ip | EL8S 42}p | N78 £1-08 | PY33 624 | ucLs2 51p | 6AMS3 28p | 6DQ6B 6op | 682 40p | 12BA6 324p | 30P18 86p | 7199 76p
ECo81 a0p | ELs6 asjp | PABCRO  40p PYSl‘l &:n UCLE3 81p | 6AM6 224p | 6D84 75p | 8844 82“» L2847 a24p 3011:}‘91 7;” 7360 81-80
ECC82/3  42ip | ELS0 384p | PC86/8 51p | PY8 ? [ yrayje 56p | 6AQ5 324p | 6EAS 55p 68A7 1p | 12BE 32¢p | 30 10 | 7586 2125
ECC82/3  42¢p | EL91 28p | PCO5 36p | PY8OO Alp | nooois  37iw | 6AGE ERT A8GT 82¢p | 12BH7 324p | 30PL13 90p | oo a4
ECC84/5 424p | EL95 85p | PC97 4lp | PY8OL 4lp / 1] Q 50p 324p | 68J7 874p | 12BY7 80p | 30PL14 88p 4
ECCs8 55p | EL360 $1-16 | PCC84 48p | PY82 88p | UFsg 41p | GARS 24p | 6EI7 85p | 68K7 324p | 12K5 50p | 3543 50p | 8003 50p
CATHODE RAY TUBES TRANSISTORISED UHF TUNER UNITS
New and Budget tubes made by the leading manufacturers. Guaranteed for 2 years. In the event of failure under NEW AND GUARANTEED FOR 3 MONTHS
guarantee, replacement is made without the usual time wasting forma. Complete with Aerial Socket and wires for Radio and Allied TV sets but can
Type T New Budget be used for most makes.
N;‘ Bu:‘“ b F ’g Continuous Tuning, £4-50; Push Button, 25-00.
MW36—20 £4:50 s Qe Tt mm SERVICE AIDS R
MW36—-21 2450 AWS3—88 CME2101 28.63¢ 26.25 ?mff):r(i{:t::er, 55p; 8witch Cleaner with Lubricant, 55p; Freeza 62¢p. P. & P.
MW43—69Z  CRMI171 AW59—90 g
CRM172 26-60 24624 AW59—91 CME2803 2958  £7-20 PLUGS
MW43—80Z  CRMI173 26-60 24-624 A=A '5}}%%38}; Jack Plugs and Sockets Co-Axlal Plugs
AW43—80Z  CMEL702 £6-60 24624 CME2303 £9-68)  £7-20 g:ﬁgﬁ,'ﬁ ;‘)g{:t s e &’{“ gg%lt:g%'m“;'p‘m> 8ip
CME1703 26-60 84-624 A59—11W CME2303 0op oo P p . p. & p.
CMEL706 26-60 24.62 A59—13W CME2306 $13-65 210974 LINE OUTPUT TRANSFORMERS
¥ -624 " . v
AB9—16W CME2306 £13:65 210974 EICRRE T 458 AT S €T 5475
C17AA 2660 24-62¢ A59—23W CME2305 212-60 £10-50 GEG. BT46 00 ety G L 00 o0 i
CI7AF s660 24624 ABB-—23W/R ] 1260 81050 GE.C. 2010 Ll s G.EC., 3000 Series
A O B CREEL 708 25-60  sa62d AW Chtasor flesy 140 G.E.C. 2013 2475 Phillps 19TG 2475
AW47—060 . G.E.C. 2014 e e o
COLOUR TUBES G.E.C. 2018 . 247 Pye  Mod.36 .. .. 8475
A= Ad7 1AW £5-05 24-87 A49—191X 19 inch 252-50 GEC. 2043 AT Pye  Mod. 40 . 8475
A47 14W CME1901 2595 24-87 A56—120X 22 inch 257-50 G.E.C. 2048 2475 Thorn 800—850 .. . 2478
CME1902 2595 2487 A63—11X 25 inch 262-50
CME1903 2595 2487 PORTABLE SET TUBES STYLII—BRITISH MANUFACTURED
C19AK 8595 2487 o Dan Hh] Al types In stock. " ... 3%
AT—1IW CMEL905 23.86¢ 8700 A2814W 20164 sltﬁglz'ms“n" Tl s Double Tip D" .. .. 4%
AdT—13W CME1906 210274  £8-50 ‘l;ltﬁe a “8"" = Sapphire “D'* = Dismond
suppl
Ad1—26W CMELS0S £3-88% 8775 CME1601 £7-75 A discount of 109 18 also given for the purchase of 3 or more tubes st any one
A47T—26W/R  CMEISI3R £0-384 CME1602 £8-00 time. Alltypes of tubes in stock. Carriage and insurance 75p anywhere In Britain.
SEMICONDUCTORS BRAND NEW MANUFACTURERS MARKINGS NO CARTRIDGES
REMARKED DEVICES Ine. P. T. Ine. P.Tl;
2N388A 624p | R.C.A, AF106 424p | BC142 30p | BF224 30p each - o
9N614 30p | 40263 PA. | AF114 o5p | BC143 P.A. | BF225 30p Acggg 0 i’i;ﬂ .- g;g-~ - ﬁ.g:
2N697 20p | 40398 P.A. | AF11S 30p | BC147 174p | BF257 a%p GPZ)l e 2 oo kD GOLDRING o0 oo
2N698 25p | 40458 P.A. | AF116 25p | BC148 16p | BFX84 30p Gnl—ﬂc e n-% RS
2N706 12}p | 2N4061 224p | AF117 28p | BCl4e 174p | BFY19 38p GP91—93° TCo a0 (i 60 oo o o g7as
2NT06A 124p | 2N4062 28}p | AF118 80p | BC152 174p | BFY50 224p G —38c (TC8) Y GacoE I oo  s1590
2N 930 274p | 2N4286 17§p | AF119 20p | BC157 0p | BFY51 224p ped] oo oo oo gy N perE . 31080
2N1132 32¢p | 2N4201 17ip | AF124 224p | BC158 17¢p | BFY52 22¢p EA 0o 00 O n.on:'rrﬁm" 00 a0
9N1303 17¢p | AC107 AF125 BC169B 14p | B8X21 3%4p GPSA-I a 5 205 - 99p
2N1805 224p | AC117 60p | AF126 20p | BC169C 16p | 0C25 GP%—«" 41:32 od &8 950
2N1306 p | AC126 AF127 17ip | BC17L 174p | oc26 agip o A D00 8/ 200
2N1307 25p | AC127 25p [ AF139 87¢p | BC175 27¢p | 0C28 62¢p R e 32 Dot00sC 8/ 20
2N1711 AC128 20p | A¥178 p | BC183 22¢p | OC29 78p ng’“ —lo .. . R o Cobs l osg
2N2147 724p | AC154 22)p | AF179 45p | BC184 284p | 0C35 40p ot 88 2139 106 . Dis .. 8112
2N2160 874p | AC176 p | AF180 s2¢p | BC187 284p | oC36 e2ip XoH| sls . 8190 Do T 3
2N2614 AC187 624p | AF181 42ip | BCAISL 26ip | 0C42 25p L s/s e 1’9 DCIRe bl 4
2N2646 574p | AC188 874p | AF186 864p | BCYS2 874p | OC44 20p i s/ . R4S SONGTONE D
2N2905 ACY17 27¢p | AF239 48}p | BCYS8 22}p | OC15 124p s{m s/g - 10 D/8 £1.95
mms L lAcHs  Bpluma piaero ook SRR EE MR upk oo AR
reen 1 D 7 5 14 P i K
Yellow 124p | ACY20 28p | BC108 18y | BD121 85p | 0CT1 124p 8X5M D/8 .. 22:00 9TAHC D/8 £1.79
Orange 124p | ACY21 25p | BC109 15p | BD123 82¢p | OC72 184p
%E%“’s‘ 2';;9 ﬁg\m & BCL13 274p | BD124 gp 3(0};; gtp
5 D Y28 BCl114 87¢p | BD131 P 28}p
2N8391 ACY40 20p | BC115 n:: BD132 974p | OC76 224p MAGNETIC RECORDING TAPES by a leading manufacturer
mam g \aqe wiEw sBidR GG
P 4 BC116A $7¢p | BF117 P P
2N3704 224p | ADL40 40p | BOLI7 39p | BF160 P.A. | 0C81 20p POLYBSTER  Sissin. Prico  Leogn | fpool Sisein.  Prios
2N8705 AD142 68p | BC118 32yp | BF162 P.A. | 0C81D 20p Standard Play . 5 700
2N3711 20p | AD149 574p | BC134 574p | BF163 36p | oCss 25p Bo0tt 50p 12001t 5t 85p
2N 3819 35p | AD150 62ip | BC135 \A. | BF167 25p 28p 8508t 51 63p 1800t 7 21.00
2N 3826 30p [ AD161 87¢p | RC136 P.A. | BF173 tp | 0C138 324p 1200t 7 70p  Double Play
2N 3905 37p | AD162 874p | BC137 PA. [ BF178 p | 0C140 324p Long Pl 15001t a7
2N 3914 P.A. | AF102 68p | BC138 P.A. g;l;g 7§gn 0C170 80p 2108t 27p 18001t 5% £1-10
DIODES & RECTIFIERS BFI81 aop | 0017 R asott 4 43p 2400t 7 130
IN914 Zs; Bzges;is) . 0A91 7s= gglg4 ngp gmc'zoom 47:: T
AALLS (Series) p [ 0A202 1 194 P
BAL02 224p | 0A3 1240 | BaLas 184p | BF195 g7y | OCPT1 424 L (WAL Boxed In Paetic Libary Packs
Bl gmio  Thiane  mlma awme @ mo R e Pl g,
Y100 sou0 | OaTs 30 | BALas 23p | BF197 Slip | TI843 40p Sin .. 9% .. .. 88p
BY126 20p | OASL 7ip | BALSS P.A | BF198 42{p | P.A, Priceon 54in .. C120 .. .. 87p
BY127 22¢p | 0A90 7ip | BA156 P.A. | BF200 364p appllcation 7in P. & P. 7p on all orders.
ADD 3p PER ITEM FOR POST AND PACKING FOR TERMS, CASH WITH ORDER ONLY. POST AND
ORDERS UNDER 24 PIECES. DA KN Xty oR ORDERS UP TO £6, AFTER
, N, 9% PR-N
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zero scale for DC, AC up to [00MHz. ~
C75h ordered from us is completely over-

wezerees ALL EQUIPMENT
MARCONI TEST EQUIPMENT

VIDEQ OSCILLATOR TF 885A &
885A |

25Hz to SMHz and 25Hz-12MHz respec-
tively, fine and square wave output up to

hauled mechanically and electrically
in our own laboratories

PLEASE NOTE

3lv. £55 and <85 resp. Carriage £1-50,
TFI|N|C VTVM A.C.
MARCONI VHF OSCILLATOR to SEsy nEs 300 MY

TYPE TF 924/1. Complete with power
unit Type TM 4230. Frequency range
2,100 MHz to 3,750 MHz, output power
10 to 50mW, Klystron Osc with auto-
matic tracking Facilities for reflection
modulacion. £125. Carriage £2.

MARCONI VHF ALIGNMENT
OSCILLOSCOPE TF 1104. Com-
bined sweep gsenerator and CRO for

20 Hz-1500 MHz. D.C.
voltage ranges 300
MV-1000V in 8 ranges.
D.C. resistance 50
ohms to 500 Mohms.
Price £62-50.

TFi4dH SIGNAL
GEN. Freq. range 10
KHz-72  MHz, o
output 2uV to 2V at
50 ohms 400 and 1000

VHF, IF and ¥F analysis. RF ranges E‘l' ié\ternal mod,
41-216kHz. IF range |0-40MHz. VF o:_“"y'" .\';'l:i)i: SIGNAL GENERATOR TF 801/A.

range S5kHz to |I0MHz. Qutput 10uVY o
250MV contintous at 50 ohms. Sweep

able. Full spec
and price on

10-300 Mc/s. in 4 bands. Internal at 400
¢fs. | ke/s. External 50 ¢/s to 10 ke/s.

AM/FM SIGNAL GENERATOR TF
937 '_SCT 218) Frequency range 8S5kHz-

500kHz to IOMMz. £89-50. Carr. £I. request. Output 0-100 db below ZOOITn_;_\é from aOrr; z. 8 bandsl. Maibn dial total 56 foot.
75 ohms source. £85. D but uilt in _crystal calibrator 200kHz and

MARCONI R/C OSCILLATOR 801/A/I with additional high level 2mHz. RFoutput-luVto -1 V. Fourinternal

TYPE TF 110l. Frequency range TF 144G SIGNAL GENERATOR. To £89. B P. & P. £I, i mod. freq. FM deviation up to 9kHz. £115.

20Hz ‘to 200kHz. Accuracy - 19, clear. In very gooo ‘“‘as seen’ condition. OIUtdprt:L ec’t;ss ?\fh LN 'Iu";' Carriage £1/5/0.

distortion less than 0-5%. Stabilise E&f“z'les‘.’ with mains and battery cables, :nud Iirfst:uctiona 'marcwal. » Plugs,  F.M. DEVIATION METER TYPE

Oscillacor, no zero setting required.
£72-50. Carrizge £1:50C.

HEWLITT PACKARD AUDIO
SIGNAL GENERATOR
MODEL 206A £89-50. Carriage
£1-50. Full specification for S.A.E.

SOLARTRON EQUIPMENT

Regulated and stabilised P.S.U. SRS
151 A, 20 to 500V paositive at 300mA in
two ranges. Variable and fixed 170V
negative output, £35. Carriage £1I.
CD 7118.2. Double beam, DC to
7MHz ’scope, £85. Carriage £1-50.

VACUUM CONDENSERS

12, 50, 55pF each 20,000v 30/-. P. & P. 4/-.
BRADLEY PORTABLE ELECTRONIC
MULTIMETER TYPE CT47IB. This
instrument operates from three [{V cells,
is fully transistorised and measures A.C,
and D.C. current, A.C. and D.C. voltage
and D.C. resistance. Built-in battery check
and calibration check. Full spec. and price
on request.

TF934. Frequency range 2.5-100MHz.
range 0-75kHz £67-50. Carriage £1-50.

l:an be used up to 500MHz. Deviation

HARNESS “A’ & “B"” control units,
junction boxes, headphones, micro-
phones, etc.

CD 643.2. Single beam Laboratory MODEL CT 471A B
s el S ER AT OREC Model, BC "to" 14MHz price  upon I o VO ol spot e neimame 29yl FT. AERIALS each consisting of
A . N M appltcate . ten t., mn, ta, tubular screw-in
g:z:ir‘:w;haﬁmi.fl‘lr;::.“;rsitgt:; aanpdplti‘::v:i quu:;; 8 bank 25 way uniselectors, sections. [ft. (6-section) whip aerial
tion. SIGNAL GENERATOR TYPE CT 24V, guaranteed perfect, £3-75;  with adaptor to fit the 7in. rod, insu-

INTEGRATED CIRCUITS
MANY OTHERS IN STOCK

RCs UNIT BC 939
CA 3005 wide band R.F. Ampl. 13in. DIA. PANEL METERS. 7}-15v EXPO L
300mW diss ...l £1-35 —ideal for ‘‘Battery Condition” Originally made to work FOR EXPORT ON YI
CA 3012 wide band ampl. 150mW indicators for cars £0-77. with  Hallicrafters BC 53 . TRANSMITTERS. _ All_ spares
o . . available, COLLINS TCS. Complete
15 ggoanavamogpesacoaaacacan 490 BOONTON @ METER TYPE 160A. O gmranmicters, e installations and_ spare parts.
CA 3020 Audio sower ampl. . .- £1-37 Freq, range 50kHz to 75MHz, main capaci- o 450 watts, Brand new COLLINS TYPE 23ID S5KW
CA 3036 Audio sre-ampl. ....... . £095 tor 30 to 500pF. Vernier capacitor + 3pF; £8-50, Carri;xe £l TRANSMITTERS. 10 channel, auto-
3 q range, 0-250 with 2.5x multiplier. - ‘ & tune and manual tuning. Complete
MIC 930IB Digizal dual 4 inpuc gates £4-30 £85 plus carriage. with very comprehensive spares. Full
MIC 709-1C Linear operationat ampl, £9-50 VALVE CHARACTERISTIC METER PRECISION VHF FREQUENCY specification and price on application,
MIC 9005D Higkispeed flip-flop .... £2:70 complete with manual £57-50. Carriage METER TYPE 183. 20-300 Mc/s with Complete installations and _alil
5 £1-50. accuracy 0.03% and 300-1,000 Mc/s spares. No. 19 WIRELESS SETS.
General Electric ccuracy % -1,
PA 230 £1-12; ®A 234 £1; PA 237 £1-87 MULLARD PRECISION VARIABLE with accuracy 0.3.%. Additional band H.P. SETS and all spares R2I0
Mullard ICSA’FAUI_’?RJ!’E r’a AP on harmonics 5.0-6.25 Mcfs with ac- RECEIVERS with all necessary
TAA 300 £1-92: TAA 320 £0-57 Pr to [ SOTTANCE) Slsy) e INAC e curacy + —2x10- Incorporating accessories.
Plessay SLAO2A 25W £212; SLAOIA  origiai® packing 617, " Cneriane” 70n calibrating quarez 100 kefs + —5x A RS (L G i
3-5W £2-67 SUSPENSION GALVANOMETERS 10-* 120/220 v. A.C. mains. £85. Mobile Radio Telephone, brand
REDIFON Pye £25. P. & P. £0-60 Carriage £2. new and complete, £45.

Twinplex combiner type AFS {3 £65

Twinplex converter type AFS 12 with
P.S.W. £85

F.S.K. unit tyse GKISSA £58-50.

480. 7-12kMHz in one range, square and
pulse modulation and C.W. £65.

SIGNAL GENERATOR TYPE CT
478. As above but 1.3-4.2kMHz in two
ranges £55.

Cambridge instruments £12. P. & P. £0-60.

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

£4-50; £6-87 respectively.
AR88 SPARES. We hold the largest stock
in U.K. Write for list.

AERIAL TUNING

MUIRHEAD-WIGAN DECADE OS-
CILLATORS. TYPE 650A 9650B.
Frequency range | to | | 1,100 Hz, Accuracy
+ 0.2%. Power supply 100-250 v. D.C,
£65 and £75 respectively. carr. £1.75.

VALVES & TRANSISTORS
PHOME 01-743 4946

TELEPHONE ENQUIRIES

be

relating to TEST EQUIPMENT should
To view TEST EQUIPMENT please phone for appointment

made to 01-748 8006 Extension 23.

lated base, stay plate and stay assemblies.
pegs, reamer, hammer, etc. Absolutely
brand new and complete ready to erect;
in canvas bag, £4. P. & P. £0-50.

COLOMOR (ReTiomes) |
170 Goldhawk Rd., London, W.I2|
]

Tel. 0l - 743 0899
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VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.

BRAND NEW. Keenest prices in the
country, All types (and spares) from
4 to 50 amp. available from stock.

0-260 v.at | amp. ......... £5-50
0-260 v. at 2-5 amps .. £6-75
0-260 v. at 5 amps. .. £9-7§
0-260 v. at 10 amps. .. £18-50
0-260 v. at 15 amps. .. £25-00
0-260 v. at 20 amps. . £37-00
0-260 v. at 25 amps, . £49-00
0-260 v, at 37-5 amps. .. £72:00
0-260 v. at 50 amps. . ...... £92-00

I.AMP carriage extra,

OPEN TYPE (Panel mounting). 3 amp. £3-93
) amp £5-50. 24 amp. £6:63. P. & P. 40p.
oy o e m— — e w—

At dbgeln

RING TRANSFORMERS ¥
Functional Versatile Educational | ‘ i

These multi-purpose Auto Transformers, with
large centre aperture, can be used as a Double
wound current Transformer, Auto Transformer,
H.T. or L.T. Transformer, by simply hand wind-
ing the required number of turns through the centre opening.
E.g. Using the RT,100 V.A. Model the output could be wound
to give 8V @ 124Amp., 4. @ 25Amp. or 2V. @ S50Amp., etc.
Price: RT.JOOVA 3.18 turns per volt, £2:25+28p p. and p.

RT.300VA 2.27 turns per volt, £4:20+38p p. and p.
RT.IKVA 1.82 turns per volt, £6.50+58p p, and p.
RT.2KVA 1.5 turns per volt, £10:50+480p p. and p.
RT.3KVA 1.5 turns per volt, 14-00 +80p p. and p.
e — c— r— 1

S _p
G — v v—

L.T. TRANSFORMERS

All primaries 220-240 volts,

Type No. Sec. Taps Price Carr.
1 I12v.at5A it £1-88 28p
2 30,32, 34, 36 v. at 5 amps. . £4-68 45p
3 30,40,50 v.at5amps. .... £6:88 45p
4 10,17, 18 v. at 10 amps. - £4-95 45p
5 6,12v.at20amps....... £6-43 45p
6 17,18, 20 v. at 20 amps £728 55p
7 6, 12,20 v. at 20 amps. £6:88 55p
8 24v.at 10amps......... £523 35p
9 4,6,24,32v.at [2amps.. ..o £7-15 45p

— e D e e D S E———
AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 v. Fully shrouded. New. 300 watt
type £3:63 each. P. & P. 35p. 500 watt type £5-13 each.
P. & P. 45p. I.OOOAat_t_ty_&H'IZ each. P__&_P_SS_p
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LIGHT SOURCE AND PHOTO CELL
MOUNTING = s
Precision engineered light source =!
with adjustable lens assembly and
ventilated lamp housing to take .BE
MBC bulb. Separate photo cell mounting assembly for
ORP.12 or similar cell with optic window. Both units
are single hole fixing. Price per pair €275 plus 18p.
P.& P.
|
ORP. 12 and Circuit é3p post paid. |
220/240 A.C. MAINS MODEL |

incorporates mains transformer rectifier and special
relay with | make, | break, H.D. contacts. Price inc,
circuit £2-38, plus 20p P, & P.

—— —
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200-250 v. A.C. NEON INDICATOR
Available in RED or AMBER at 20p each, or in GREEN at

32p. Min. order 3 units. P. & P. 5p.

MOTOROLA MACII/6 PLASTIC
TRIAC 400 PIV 8 AMP

Now available EX STOCK supplied complete with full

data and applications sheet. Price £1:05 plus 7p P. & P.

Suitable diac 30p (RCA40583)
[t —— —
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LIGHT SENSITIVE SWITCHES
Kit of parts including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Speed Relay for 6 or 12 volt oper-
ations. Price £1:25, plus I2p P. & P.

ORGAN KIT

Easy to build, solid
state. Two full octaves
(less sharps and flats).
Fitted hardwood case,
powered by two pen-
= lite 14v. batteries.
Complete set of parts including speaker, etc., together
with full instructions and 10 tunes. £3-00. P. & P. 25p.

50 in | ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no special tools
required. The Kit includes Speaker, meter, Relay,
Transformer, plus a host of other components and a 56-
page instruction leafler. Some examples of the 50 possible
Projects are: Sound level Meter, 2 Transistor Radio,
Amplifier etc., etc. Price £7-75. P. & P. 30p.

v e g, St
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CRYSTAL RADIO KIT

Complete set of parts including: crystal diode, ferrite

aerial, drilled chassis and personal ear-piece. No

soldering, easy to build, full step-by-step instructions.

£1-75 inc. post

ALL MAIL ORDERS, ALSO CALLERS AT:

67 BRIDGMAN ROAD,
Phone: 01-855 1580

LONDON, W4 SBB.
Closed Saturdays,

SERVICE TRADING CO
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Postage and Carriage shown
below ate inland only. For
Overseas please ask for
quotation. We do not

issue a catalogne or list.
e m— i — —

3 HEOSTATS
(NEW) ;eramic construction, wind-
ing embedded in Vitreous
Enamel, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING Il VALUES
100 WATT | ohm 10a., 5 ohm 4.7a., 10 ohm 3a,,
25 ohm 2a., 50 ohm l.4a., 100 ohm la., 250 ochm
*7a., 500 ohm °45a., |k ohm 280mA., |5k ohm
230mA.,, 2'5k ohm *2a., 5k chm 140mA.,, Diameter
3lin. Shaft length fin. dia. #§in_, £1-50. P. & P. I5p,
50 WATT ). 12/10/25/50/100/250/500/ 1 K/1 -SK/2-5K/
5K ohm, All at £1-12, P. & P, [ lp.
25 WATT 10/25/50/100/250/500/1K/1-5K/2-5K ohm.
All at 78p, P, & P. 5p,
Black Silver Skirted knob calibrated in Nos. 1-9. 11
in. dia. brass bush. Ideal for above Theostats, 18p ea.

UNISELECTOR SWITCHES
NEW 4 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. D.C. operation.

£€5-88, plus 22p P. & P. i;zaﬂ ’ ”x
6 BANK 25 WAY FULL WIPER el 1o }
25 ohm coil, 24 v. D.C. ﬁ.ﬁf .-

operation. £6:50, plus 22p P. & P.

8 BANK 25 WAY FULL WIPER

24 v. D.C. operation. £7:63, plus 22p P. & P.

ot et o — —— — — —— — —— —

12-28 VOLT D.C. BLOWER UNIT .

Powerful, smooth running, precision -‘

made Blower Unit, 5,000 RPM, -54 amps. ::|

Size 3”7 diameter x 31" long over all.

Price £2-00 post paid.

VERY SPECIAL OFFER

Cannot be repeated. 500 v. 50 Meg Record insulation

testers. Excellent condition, fully tested. Complete

with leather carrying case. £12. P. & P. 50p.

% THREE EASY TO BUILD KITS USING XENON WHITE ¥
LIGHT FLASH TUBES. SOLID STATE TIMING +
TRIGGERING CIRCUITS. PROVISION FOR EX-

TERNAL TRIGGERING. 230-250v. A.C. OPERATION,

The Strobe is one of the most useful and interesting

instruments in the laboratory or workshop. It is

invaluable for the study of movement and checking
of speeds. Many uses can be found in the psychiatric
and photographic fields, also in the entertainment
business. It is used a great deal in the motor industry
and is a real tool as well as an interesting scientific
device.
EXPERIMENTERS “ECONOMY"” KIT
Adjustable | to 36 Flash per sec. All electronic com-
onents including Veroboard S.C.R. Uniiunction
enon Tube +instructions £6:30 plus 25p P. & P,
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories etc. Roller
tin printed circuit. New trigger coil, plastic thyristor
Adjustable 1-80 f.p.s. Price £10-50. 50p P. & P.

HY-LYGHT STROBE

This strobe has been designed for use in large rooms,
halls and the photographic field, and utilizes a silica
tube for longer life expectancy, printed circuit for
easy assembly, also a special trigger coil and output
capacitor. Speed adjustable 1-30 f.p.s. Light output
approx. 4 ioules, Price £12:00. P. & P. 50p.
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THE ‘SUPER’ HY-LYGHT KIT

Approx. 4 times the light output of our well proven
Hy-Lyght strobe.

Incorporating, Heavy duty power supply.

Variable speed from 1-23 flash per sec.

Fantastic Octal based tube with massive electrodes.
lR.ecu:wr control circuit producing an intense white
ight.

The brilliant light output of the 'SUPER’ HY-LYGHT
gives fabulous effects with colour filters.

Never before a Strobe Kit with so HIGH an
output at so LOW a price, ONLY £20-00 plus
75p P. & P.

7-INCH POLISHED REFLECTOR. [deally suited
for above Strobe Kits. Price 53p and 13p P. & P, or
post paid with kits.
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RUNNING HOUR METER. 240
volt, 50 cycle, 2:2 watt. Calibrated

in minutes. Six figure. PRICE;

£3-00 including Post & Packing.
——— e — o o S e 3
VENNER ELECTRIC P vy
TIME SWITCH ey
2001250 volt. Ex-GPO. Tested, perfect #imzid

condition. Two ON, two OFF, every 24 hrs.
at any manually pre-set time. Price: |0amp.
€2-75. 15amp. £3-25. 20amp. £3:75. P. & P. 179
20p. Also available with Solar Dial ON at -.Q
dusk, OFF at dawn. Prices as above,

4

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

INSULATED TERMINALS

Available in black, red, white,
yellow, blue and green. New
10p each. Post paid.

RELAYS ncw SIEMENS PLESSEY, etc.

MINITURE 'RELAYS AT COMPETITIVE PRICES.

12 3 4 12 3 i
45 6.9 2HD M 50p 700 1224 2cjo _ 63p*
185 6-112c/o  63p* 700 15.35 1c/oHD T3p*
185 612 4c/o  T3p* 700 1624 &M &1p*
230 9.18 2cjo HD 63p* 1250 24-36 4cjo  #3p*
230 9.1z 4cfo  T8p* 2500 36-45 &M f3p*
280 9-122clo  73p* 2400 30-48 4cjo  50p
600 18-32 4c/o  78p* 5800 40-70 4cjo  &ip"
700 1624 4M2B  63p* 9000 40-70 Icjo  Slp*
700 16-24 4cjo  78p* 15k 85-110 6 M Sop®

(1) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4)
Price HD = Heavy Duty. All Post Paid. 'inc_luding Base.
MAINS RELAY

230 v. A.C. coil 3 cfo, 10 amp. A.C. contacts. 50p

+ Bp p. & p. Similar to above illustration,
(T,
i
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RECHARGEABLE NICKEL
CAD. BUTTON CELLS.

2 x 1.2 v. 250 MA/HR Nickel Cad. Cells,
connected to give 2.4 v., at 25 milliamp/10 hour
rate, complete with 200/250 v. A.C. charger,
unused. Price 48p each plus 8p p. & p. or 2
units for £1-00 post paid.

— — o— c— — — — ey C— — —

NICKEL CADMIUM BATTERY

1.2 v. 35 AH. size 80 high x 3% 10. £1:50 each, plus 20p
P. & P.

Sintered Cadmium Type 1.2 v. TAH. Size: height 3% in.,
width 2§in. X |&in. Weight: approx. |3 ozs. Ex-R.A.F,
Tested 63p. P. & P, 15p.

. o o G S S R S et s GWEm S e Emaa
230 VOLT AC SOLENOID ~
EXTREMELY POWERFUL
SOLENOID withapproximately
141b. pull, {inch travel. Fitted with
mounting feet. Size 4 inches long,

23 inches wide and 3 inches high.
Price £2-00 including post & pkg.

-
230-250 VOLT A.C. SOLENOID

(Similar in appearance to above illuscration.} Approx. |4 Ib,

pull. Size of feet 1§ X |f. Price 85p incl. post. Manufac-

tured by Westool Ltd.

36 volt 30 amp. A.C. or D.C.
Variable L.T. Supply Unit

Input 220/240 v. A.C. Output Con-
tinuously variable 0-36 v. A.C./D.C.

= .

°ef
Fully isolated. Fitted in robust metal =
case with Voltmeter, Ammeter, Panel

Indicator and chrome handles. Input and Qutput fully fused.
\deally suited for Lab. or Industrial use. £58 plus £2 p. & c.
o E— S S E D S S— T S E— G G

230V/240V COMPACT

(<SP

SYNCHRONOUS }f.-;iﬁ
GEARED MOTORS 1 B
Manufactured by either Sangamo, Haydon 'ﬁl-"'-'-lli?\ulj —

or Smith. Built-in gearbox.
| rev. per hour, Clockwise rotation.
| rev. per hour. Anti-clockwise rotation,
2 revs. per hour. Clockwise rotation.
3 revs. per hour. Anti-clockwise rotation,
5 revs. per hour. Anti-clockwise rotation,
I5 revs. per hour. Anti-clockwise rotation.
60 revs. per hour. Clockwise rotation.

12 VOLT DC MOTOR
Powerful 12 volt | amp REVERSIBLE |,
motor. Speed 3,750 rpm. Complete .
with external gear train (removable)
giving final speed of 125 RPM. Size
41in. x 2%in. dia. Price inc. post 95p.

PARVALUX TYPES DI9 230/250 VOLT
AC REVERSIBLE
GEARED MOTORS

30 r.p.m. 40 Ib. ins. Position of
drive spindle adjustable to 3
different angles. Mounted on
substantial cast aluminium
base. Ex-equipment. Tested and
in first-class running order. A
really powerful motor offered ata
fraction of maker’s price. £6:30, P. & P. 50p.

— — e S S —— S — — — — — ——

BODINE TYPE N.C.1

GEARED MOTOR £
(Type 1) 71 r.p.m. torque 10 lb. in. @
Reversible 1/70th h.p. 50 cycle .38 ===
amp. (Type 2) 28 r.p.m. torque 20 B
Ib. in Reversible 1/80cth h.p. 50 cycle .28 amp.

The above two precision made U.S.A. motors are
offered in ‘as new' condition. Input voltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C. input

Price, either type £3-15 plus 35p P. & P. or less trans-
former £2:13 plus 27p P. & P.

These motors are ideal for rotating aerials, drawing

a

Fraction of
makers' price.
All at 75p
incl. P. & P.

curtains, display stands, vending machines etc. etc.

PERSOMAL CALLERS OMLY

8 LITTLE NEWPORT STREET,
LONDON. WCZH T74J.
Tal.: 01437 0576



Wireless World, July 1971

~ s

a7$

Modern TELEPHONES type 706. Two-tone grey and

two-tone green, £3 50 ea, P, & P, 25p ea. Brand new

£é6ea. P. & P,

STANDARD GPO ‘DIAL TELEPHONES (black)

v}t;ltgz lIr)lt,%r;ml bell. 87p. P. & P. 25p. Two for £1:50,
. P

SURVEY METER RADIAC No. 3. Hand portable

size 9% x5 x5} ins. 3 ranges (scale changes) 0.03;

233 3 R/Ii I;ntemnl Ion Chamber. Nice condition
ea.

PHOTOMULTIPLIERS. E‘\II 6097\ at £8:50 ea.
6097B—£5 ea. Type 931A—£2-

TRANSISTOR OSCILLATOR \armble frequency
40 c/s to 5 ke/s. 5 volt square wave o/p. for 6 to 12v
DC input. Size 1| x 1% x 1}in. Not encapsulated. Brand
new, Boxed. 57p

CRAMER TIMER 28V DC Sweep 1/100th sec & sweep
60 secs. 47 dial. Remot,% E?_rgrglsswp/smrt reset £500.

G.E.C. Sealed Relays High Speed 24V, 2m 2b—23p ea.
8.T.C. sealed 2 pole c/o, 2,500 ohms. (okay 24v) 13p ea;
12v 35p ea.

CARPE NTERS polarised Single pole ¢/o 20 and 65 ohm
coll a8 new, complete with base 37p ea.

Single pole c/o 14 ohm coil 33p ea; Single pole c/o 45 ohm
coil 33p ea. Single pole ¢/o 4000 ohm coil 33p e

}arley VP4 Plastic covers 4 pole c/o 5K—30p ea K-

p ea
POTENTIOMETERS

COLVERN Brand new. 50; 100; 250; 500 ohms; 1;

2.5; 5; 10; 25; 30k all at IJp ea. %pecial Brand new,

lP:;ORGANITE 2.5K; 250K; 500K 2.5 meg. 1” sealed.

STANDARD 2 meg Log pots. Current type.

INSTRUMENT 3~ Colvern. 5; 25 ohms 35p ea.

BOURNE TRIM POTS. 10; 20; 50; 100; 200; 250:.

5 00 ohms; 1; 2.5 5; 25K at 35p ea.

ALMA pmcmion resistors 100K; 400K; 497K 998K ;

1 meg—0-1.. 27p ea.; 3-25K—0°1.. 20p e

DALE heat sink resistors, non- inductive ;)0 watt Brand

new 8.2K at 13p ea.

SILVER ZINC Non-spill. Brand new.

1.5V 4AH size 1t x § x 3%. 4oz. weight £

MALLORY CELLS. 25p per set of 5.
CAPACITORS

ERIE feed through ceramicons 2200 pf—d4p ea.

Sub-min. TRIMMER § square, 8, 5pf. Brand new 13p ea.

Concentric TRIMMER 3/30 pf. Brand new 7p ea

ELECTROLYTICS. Brand new. 250 mfd. 70V 23p ea.

E.H.T. 2 mfd 5 KV. Brand new £1:50 ea.

E.H.T. 0.1 mfd 7 KV at 40p ea.; 0.1 mfd 5 kv at 35p ea.

Brand new 0.25mfd 5 KV. Dubilier 50p ea. P. & P. 15p.

Rapid discharge 1mfd 5.86KV £| ea. P. & P. 15p.

DECADE DIAL UP SWITCH, Finger-tip.
Engraved 0/9. Gold plated contacts. Size 24" high,
24" deep }” wide. 75p ea. Bank of 4 with escutcheon
plates, etc. 24" high, 2} deep, 21" wide £2-50.

PHOTOCELL equivalent OCP 71 13p ea.
Photo-resist type Clare 703. (TO5 Case). Two for 50p.
BURGESS Micro Switches V3 5930. Brand new 13p ea.
HONEYWELL. Sub-min. Microswitches type 11SM3-T,
Brand new. 17p ea.

PANEL mounting lamp holders. Red or green. 9p ea.
BRAND NEW PLUGS AND SOCKETS
CANNON. 50 way DDM50P 75p ea.; DDM50S 50p ea.

£1 per pair.
A8 above but 25 way 50p ea. plug; 35p ea. socket; 75p
per pair; 9 way 33p ea. plug and socket 50p per pair.
U.H.F. Plugs fit UR57, 59, 65 etc.,
B.N.C. to UH.F. Adapwrilzs ea,‘\lm B.N.C. to
U.H.F. £1 SOea ‘T’ junction B.N.C. £l.ea.; B.N.C. plug
to B.N.C. plug £1 ea.; B.N.C. Right angle '£1 ea.; Min,
B.N.C. right angle £1-25 ea.; Min. socket round 50p ea.
Standard B.N.C. round 35p ea. Many others too numerous
to list. All prices quoted for ‘one off.”

ANSFORMERS. All standard inputs.
STEP DOWN ISOLATING trans. Standard 240v
AC to 120V tapped 60-0-60 700W, Brand new. £5 ea.
As above 55-0-55V 300W. €3 ea. P. & P. 35p
Neptune series 460-435-0 etc. 230 MA and 600-570-540-0
ete. 250 MA. £3-50 incl. post.
Multi 8.3Volts to give 48V 3.5Amps etc £3-50 incl. post.
Transformer 0-215-250 120 MA: 6.3V 4A CTx2;2x8.3v
0.5A and separate 90v 100 MA £1- 25 ea. P. & P. 20p.
Matching contact cooled bridge rectifier 37p ‘ea.
4.5V 40 amp (180Va) £1-75 ea. incl. postage or 3 for £4 50
incl. postage. Designed to be Series paralleled.
Parmeko 6.3v 2 amnp x 4—£113 ea,
Gard/P&ml/l’art 450-400-0-400-450. 180 MA. 2x6.3v,
Tmnsformer 250-80MA: 13V-1.24 and 6.3V 5A. £1-50.
P. & P. 25p
CHOKES 5H; 10H; 15H; up to 120m4A, 42p ea.
P. & P. 17p. Up to 250mA 63p. P. & P. 35p
Large quantity LT. HT. EHT transtormers
GROUND PLANE ANTENNA. Ex-admiralty.
Brand new boxed. Adjustable 90-160 megs. (Like
umbrella) £6:50. Carr. £1.

NUCLEONIC INSTRUMENTS

Pulse analyser N101; Scaler 1009E; Coincidence
unit 1036C; Anti coincidence unlt Panax ATI460;
Amplifier N567; A/B/G Radiation Monitor 1257A;
complete 1339A system A/B/G; EHT Potentiometer
unit 1007: 1430 amplifier CF and head: Some
scintillation castles; radiation monitor 1320C and
1320X (X-ray). survey meters no. 2 and 3; Rate-
meter scintillation 1368A; Fast neutron IZGZC
Fluori-meter 1080A and many others. Also 2000
SERIES Amp 2002A; Low level amp 2024; PU's
2004; 2005B; nanosec time amplitude convertor
2011A pulse amplitu(le analyser 2010B; discrimina-
tor 2007B; high level amp 2025 and others. Informa-
tion available.

5p ea,

Sm:zle cell

MARCONI Wide Range Oscillator TF1370’'s and
TF1370A’8. 10c/s—10mc/s from £140.

OSCILLOSCOPES
E.M.I. WM 2 DC—13 mc/s £25
SOLARTRON CD1014 DB. D(—6 megs. £55.
SOLARTRON 7118.2 D.B. DC—9 me/s, In fine
condition £50.
SOLARTRON 643 DC—15 me/s Brand new £85
Good condition £50.
SOLARTRON D(—10 nc/s. (D513—£40.
('D513.2-—£42-50. CD5235—£45.
SOLARTRON SI_‘IS;g (D300 range) DC—8 megs.
SOLARTRON Storage scope QDQIO £150.
COSSOR 1049 Mk, 3. £25
HARTLEY 13A DB. £25
T52, Min. scope. £47-50.
All carefully checked and tested. Carriage £1-50 extra.
RCONI
Noise gen. TF1301, £40 Carr. £1-50.
Vacuum tube Voltmeter TF1041 A, £35; 10418, £45.
Deviation Meter TF934/2, £50 ea. Carr. £1-50,
Deviation type 719, £30 ea. ('arr. 75p
TF888 AV Portable Test Set 7() “ke/se70 mijes.
Brand new crated, £40 ea. Carr. £1-2
TF 1026 Frequency Meter £12-50. Carr 75p
TF 329 Magnification Meter, As new r‘ondltlon £60.
TF 195 Audio (ienerator £10, Carr, £1-5
TF 801\ Signal generator £35. Carr. £1 aO
Better grade £55 ea. Carr. €1-50.
TF801B Sig Gren 10-500 mc/s from £150.
TF 888 Magnification Meter £45. Carr. £1.
TF 369 N. 5 Impedance Bridge from £50 ea. Carr.

50,
TF 144G Signal Generator. bervlceahle Clean £15.
In exceptional condition £25, Carr. £1-50
Valve voltmeter type CT208, £17-50 ea. Carr. 75p.
TF 885 Video Oscillator Sine/Square £35 Carr. £1-30.
TF885/1 £55. Carr. £1-54.
TI' 1343,2 ‘X’ Band gen. £35. Carr. £1:30.

SOLARTRON
Laboratory amplifier AWS51A, 15c/s—350}&s iﬁ
T,

Stabilised P.U. SRS 1514 £20. Carr, £1-50.
Stabilised P.U. SRS 152 £15. Carr. £1-50.
Precision Millivoltimeter VP252. £25. Carr. £1.
Process Response Analyser. Fine wndltxon £250
Oscillator type 08 101. £30. Carr, £1-5
D.C. Amplifier type AA900. £30. Carr £1
AVO
Testmeter No. 1 £12 ea, Carr.
Electromec Testmeter CT' 38. (,omplet,e £20 Carr. £1
CINTEL
Square and Pulse gen. PW 0-05 to 0-3 micro secs,
15mV to 50V; rep rate 5 hz to 250 kz £20. Carr. £1.
AIRMEC
Signal Generator type 701. £25. Carr. £1-50.
AIRMEC Generator type 210 £120. Carr. £1-50.

MARCONI TF 1277, Colour studio scope, wili line
select. In superb condition. £120.

E.M.|. Oscilloscope type WM16, Main frame £125.
Choice of Plug in 7/2 DU—24 me/s x 2 £35; 7/1 DC—
40 megs (25 Differential unit available from £40.
E.M.I. DC to 15 me/s. Complete with plug
in pre- amp. from £40.

BRADLEY ATTENUATORS 0/500
0/12 db and 0/120 db—£20 per pair,

BECKMAN MODEL A. Ten turn pot mmplet,e
with dial. 100k 3% Tol 0.25%—oniy £2-13

meg cycles.

E.H.T. Base BOA in Polystyrene holder with cover.
Brand new. 13p ea.

DVM’s BIE 2114 £50 ea,; BIK 2116 £50 ea. Carr. £1-530.
BC221—Brand new £35 ea. Carr. £1.
NAGARD Double pulse gen type 5002 £50. Carr, £1-530.

MARCONI SPECTRUM ANALYSERS tvne—l

OA 1094, from £325.

FIBRE GLASS PRINTED CIRCUIT BOARD. Brand

new. Single side }p per 8q. in, Double sided Ip per 8q. in,

Cut to size (Max, 23" X 157). Postage 5p per order.

BERCO miniature variac type 31C. 0-250V 1 amp.
2 5/16th” depth, 3” diameter. Complete with dial and

pomt,er Asnew £3.P. & P. 37p

SEQUENTIAL TIMERS "40\' synchronous motor

4 rpm. 12 cam operated 2 pole micro switches. Individually

adjustable from 0° to 180°. £6 ea.

Standard 240V MOTORS by CITENCO reduction

gearbox to 19 r.p.m. reversible. £5 ea.

Slngle pole 3-way 250 V AC 15 amp switch. 8p ea.
P. & P. 5p. Large discount for quantity.

Modern replmemeut for VCR 138 tube. Flat face 3 in.

£1-63. & P. 25p. Bases 17p.

FERRITE rods complete with LW MW and coupling

coile. Brand new. 25p ea. P. & P.

Sijuirrel cage BLOWER ASSEMBLY complete with

standard mains input motor. Size 77 x 24" dia. only

80p ea. P. & P. 25p ea.

DUNFOSS—solenoid valves. 240V 50 ¢/s. Type EVJ 2,

Brand new boxed £5; Second hand £3. P. & P. 30p.

CLAUDE LYONS Main Stabilizer. Type TS8-1L-580.
Input 119-135 volts 47/85 cs. Output 127+/—0.25%
16 amps. £35. Carr. £2,

SERVOMEX. Stab. Transistor P.U. 0-13V 2:5 ainps.
Volt and Current meters, overload trip. £15 ea. Carr.
£1:50.

E.H.T. Unit by Brandenburg model 3.0530/10. £55.

SMITHS twln channel recorder. Transistorised, £65.
Various other single and twin track recorders from £20.
KELVIN & HUGHES 4-channel multi-speed recorders
complete with amplitiers. £60 ea,

EVERSHED & VIGNOLES Recording paper. Brand
new boxed. 1.618H4 7~ wide, 13* dia. 17p roll; 8” dia. £1
roll. JLOOOH ¢ 7 wide, 117 dia. 25p roll.

19in. Rack Mounting CABINETS 6ft. high 19in. deep.
Side and rear doors. Fully tapped, £12-50. Carriage at cost.
Double Bay complete with doors. Fine condition. £25.
Carriage at cost.

ADVANCE 8Sig. gen type DI. £15 ea. Carr. £1-50.
Calibration unit type C'T135. £6 ea. Carr. 50p.

Signal Generator CT33. Complete wlth charts £15.
Carr. £1-50.

TIME CALIBRATOR unit by Cawkell any or all time
intervals from 0.5 microsecond to 1,000 microsecond.
Internal calibration; gate generation £40, Carr. £1-50.

WAYNE Kerr Universal Bridge type (‘T375 £45 ea.
Carr. £1-50.

MUIRHEAD Swept Awdio Qscillator £50 ea, Carr. £1:50.
EMI Swept Audio Oscillator type SRO2 £4) ea. Carr.
£1-50.

Travelline WAVE oscilloscopes—Sweep speed from 10
niicr secs to 10 nano secs. £150 ea.

4 DIGIT RESETTABLE COUNTERS. 1000 ohm.
coil. Size 1} x 1 x 4lin. As new, by Sodeco of
Geneva. £2-50 ea.
As above but 350 ohm. £3-50 ea.

METERS—Model 3705,  25-0-23 micro amp. Scaled.
-100-0-4100. 51" x 4", £3 ea.
SANGO a() mlcro anip 47 round.
£1-38. 1. 8.

SANGO 50 micro amp rectangular meter. Size 2§ x 3%
with 4 separate scales, lever operated, ()/6 Whit,e. 0/60
blue, 0/600 red and set zero. £1-75. . & P.

SANGO 50 micro amp 3° round met,ers Ex brand
new radiation equip. £0 ea. P. & P, 1

Brand new boxed.

SEEING IS BELIEVING!
First come, first served

AT LAST. BC221 complete with correct charts,
circuit diagrams, in tine condition for ONLY £13-34,
Carr, £1.

C.R.T.s 57 type ¢'VI335/ACRI13.
spec. sheet. 63p ea. I, & P. 35p.
MARCONI Valve Voltmeter
Carr, £1.

RESISTORS by PIHER. Carbon Filn. 1 and 2
watt. All 5°%,. Brand new Perfect. Mixed values,
Only 50p per 1-1b. weight P. & P. 12p.
COSSOR D.B. Scopes—some models from £15.
MARCONI Absorption Wattineter 1 micro watt to
6 watts, Type TF9A8. FANTASTIC at £7 ea.
SOLARTRON Stab. PU AB518 & AS8517. Circuits
supplied. Fantastlc value at £2 and £4 each.
SUPERB BUYS. Furzehill V2004 Valve millivolt
meter 10mv to 1 kv. £10 ea,

Genuine MULLARD 'Trausistors/Diodes. Tested
and guaranteed. OC41, 42, 76, 77, 83; 0A5, 10. Al
at 5p ea. 023 —10p ea.

MAINS MOTORS standard voltage. Rize up on
R/P tape recorders, Extremely quiet. Snip at 40p
ea. P& P.15p ea.

COMPONENT PACK consisting of 2-2 pole
2 amp push on/off switches; 4 pots 1 double; 1-small
double pole vol control; 250 resistors F3 and } watt
many high stabs. Fine value at 50p per pack. P’. & P.
17p.

Brand new with

128B/1 £5 ea.

3000 Series relays—15 mlxed valueq (new and as

new, no rubbish) £1-50. P. & P

STUART TURNER No. 12 \\ at,er pump GPH720/

10FT.HD or GPH150/45FT.HD, Complete with

standard mains _input isolating transformer. ldeal

fountains, waterfalls, ete, ONLY £5ea. P, & P, ¢1-25.
Carriage extra.

TRANSISTOR EHT INVERTORS. 12 volt in, o/p
(+or —) 1 V 2 MA and 3 KV 4100 micro amp.
Ideal CRT sunply photmnultipllem ete. l'ull lnformation
supplied. Brand new at £6-50 ea. P. & P, 2

Also, a8 above but 1.5KV AC 20 ke/s. £3-50. P & P, 25p.
Panel switches DPDT ex eq. 13p ea.; DPST Brand new,
17p ea.; DPST twice, brand new 25p ea.

Switches 4 pole 2 way 13p.
Riepl:wement UHI" Transistor
BRC -50.

glra&d new heads for TR30 and TR51 Tape Recorders

Tuners. Brand new.

GYROS lLarge clear plastic topped.
L& P, 75,

ALBRIG HT Heavy Duty Contactor. Single make.

200 amp. 24V coil. Brand new, boxed. £1 ea, incl. P. & P,

Type A £5 ea.

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units,
etc., at ‘Chiltmead’ prices. Callers welcome 9 a.m. to 10 p.m. any day.

CHILTMEAD | 1T0

7/9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel.: Reading 582605/65916.
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a76

T.C.C. BLOCK CAPACITORS

T{pe M.F.D. 0.C.W.G, Deg. Cent Price  Carr,
9 10 750 60 60p 15p
Sub Chassis 8 1200 70 75p 20p
Ll 8 1000 60 60p 15p
92IM 8 750 60 45p 15p
82 8 500 60 37p 10p
CP123K 8 250 71 28p 10p
CP147H 8 200 7 20p 10p
2M 6 50 60 37p 10p
CPIS3GO 4 1500 70 45p 15p
CP153Y 4 1200 70 37p 10p
LM 4 000 60 37p 10p
IM 4 750 60 32p 10p
CP147T 4 600 70 25p 7p
821M 4 500 60 22p 7p
Sub Chassis 4 450 100 12p Tp
62IM 4 350 60 17p Sp
1M 2 1000 60 37p 7p
CPI50GO 2 1500 71 42p 7p
TCSQH 2 500 60 i5p Sp
CPl4IH 2 200 71 10p 3p
CPi43V 1 800 71 20p 3p
CPI142T | 600 71 10p 3p
131 Q-5 2000 60 25p 3p
TCBYA 844 350 60 45p 10p
CPS7VO 0-0i 12Kv 60 50p 15p

DUBILIER BLOCK CAPACITORS
All working voltages at 70° Cent.
1 MFD 10,000v. 75p. 0-25MFD 7,500v. 75p. 0-I MFD 7,500v. 50p.

o
0-5MFD 10,000v. £1-50. 0-5MFD 7,500v. 65p. 2MFD 4,000v. £1-00.
2MFD 5,000v. £§-50. IMFD 5,000v. £1-00. 4MFD 800v. 35p.
P. & P. under £1-00 20p. Over £1-00 45p.

A.C. WORKING BLOCK CAPACITORS
65MFD 550v. £2-00 P. & P. 40p. 25MFD 275v. £1-25 P, & P. 35Sp.
I18MFD 300v. 75p P, & P. 30p. IOMFD 450v. 75p P. & P. 35p.

0-06MFD 850v. 20p P. & P. 10p.

OISorns
(ELECTRON ICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.1
01-723-7851 01-262-5125

T.E,C. 240-110v. ISOLATION TRANSFORMERS
Pri Tapped 10. 0. 200. 220. 240v. sec. Tapped 110-112-5-
1 15v. Conservatively rated at 9 amps. Tropicalised open
frame type. Terminal Board connections, Size 9 X 9 X
7 ins. Weight 60 Ibs. £15-00, Carr. 90p.

Gardners Pri 200-220 240v, ES Sec. tapped 100-110-
120v. Conservatively rated at 2-8 amps. “C” core.
£7-75. Carr. 75p.

HEAVY DUTY LT TRANSFORMERS
By famous maker. Fully Tropicalised. Pri tapped 100,
110, 120, 200, 220, 240v. E.S. Three Se?arate Secondaries
27v. 9a., 9v. 9a., 3v. 9a, Plus 17-0-17v. 0-252 and |7v.
0-25a. Table Top Connections. £4-00. Carr. 50p.
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_REDCLIFFE ‘C’ CORE TRANSFORMERS

All Primaries tapped 200-220-240v. Table top connections.
Sec. 130v., 450 m/a. Three times. £4:25. P, & P. 40p.
176 mja. 75p. P. & P. 20p. 22v., 0-9a. and 2lv,, 60 m/a.
75p. P. & P, 25p. 370-390-410v., 6 m/a. SO0p. P, & P,

28-8-0-28'8v., 150 m/a. $0p, P. & P. 25p. 128-0-128v., 20 m/a.
90p. P. & P. 25p. 45v., 25 m/a. and Iv., 0-5a. 50p, P. & P. 20p,
23Sv., 0-la. twice, 75p. P. & P. 20p. 6-3v., |0-6a. Conserva-
tively rated. £1-75. P. & P. 25p. 20-24-28-32-36-40v., 250 m/a.
Twice. £1-80. P. & P, 30p. 90-0-90v., 100 m/a. 75p. P. & P.20p.

. WODEN HEAVY DUTY LT TRANSFORMERS
Pri. 230v. Sec. 24v., 30a. Enclosed in metal case. Size 3% X 6 X
63 in. £8-50. Carr. 50p.

GARDNERS HEAYY DUTY HT TRANSFORMERS
Pri. 110-220-240v. Sec. 255-0-6a. Conservatively rated. 'C’ core
Table top connections. Size 10 x 8 x 7in. £12-75. Carr. £1-50.

LTP LTD TRANSFORMERS
Pri. tapped 100-110-120-200-220-240v. Sec. 100-110-120-200-
220-240v., 2-8a. Conservatively rated 'C' core. Table top
connections. E.S. £7-75. Carr. 75p. Pri. 200-220-240v. Sec.
tapped 50-60v., 10a. and 6v., 4a. Conservatively rated T.T.
connections. £8-75. Carr. £1-25. Pri. 100-110-200-220-240v.
E.S. Sec. 500-450-0-450-500v., 250 m/a., 6-3v., 4a., 6-3v., 4a.,
g?"" 3-5a., 5v., 3:5a. 'C’ core T.T. connections. £5-50. P, & P,

p.

PARMEKO *'C” CORE TRANSFORMERS
Pri. tapped |10-200-240v. Sec. | 250v. 197 m/a. Sec. 2
161v. 110 m/fa. Sec. 3 152v. 76 m/a. Sec. 4 |124v. 25 m/a,
Sec. 528v. 0-4a. Sec. 6 6'4y. 6-2a. 6-3v. 3:25a. 6-3v. | 4a.
Table top connections. Size 5 X 4 X 4 ins. Brand new
boxed. £1-75. P. & P. 45p.

OMRON SUB MINIATURE RELAYS

Type 105IN. 12v. D.C. | C.O. 5 amp contact overall. Size
:);(; % § in. New and boxed with mounting screws.‘ 45p.
.P. 5p.

MAGNETIC DEVICES SEALED RELAYS
5,0000, 3 C.O. contacts. Overallsize2 X 2x 1} in. New boxed.
374p. P.P. 7Tip.

SPECIAL OFFER RADIO SPARES
MULTI-TAPPED L.T. TRANSFORMERS
Pri. 200, 220, 240v. Sec. provides all voltages from |-40v., 90
watts. Separate taps are as follows: Iv. 9a, 2v. 9a, 2v. 9a, 5v.
9a., 10v. 4-5a,, 10v. 3a, 10v. 3a. Fully enclosed. Table top
connections. Size 43 X 4% x 3} ins, £4-30. P. & P. 25p.

ELECTRO METHODS 2:3v. A.C. CONTACTORS
| Heav; Duty Change-over Contact. Size 23 x 13 x | in.
50p. P.P. 10p.

LONDEX PLUG-IN RELAYS
Sealed type, 28v. D.C. Three heavy duty silver contacts. Size
2 x 2 x | in. Complete with base. 50p. P.P.

GARDNERS POTTED TYPE HT TRANSFORMERS
Pri 110, 200. 220. 240v. ES. Sec. tapped 350, 360. 370. 380. 3%0.
400v. 350 m/a. 130v. 10 m/a. I5v. 2a. 6-3v. 3a. 6-3v. 3a.
6-3v. 3a. 6-3v. 2a. 6-3v. la. £5-50. Carr. 75p.

GARDNERS HEAVY DUTY CHOKES
0-5H 6 amps. Res. 0-50. Size 9 X 9 X 7 in. £8-50. Carr. £1.
IH | amp. £2. P.P. 50p. I5H 300 m/a. Res 60Q. £3-75.
Carr. 50p.

WODEN L.T. TRANSFORMERS

Pri. 230v. Sec. 325-150-0-150-325v., 60 m/a., 12:6v, la.
Table top connmects. £1-25. P. & P. 30p. Pri 110-210-
240v. Sec. 10-5v. 2a. Conservatively rated. Fully shrouded
terminal block connections. £1-25. P. & P. 20p. English Electric
Pri. 230-250v. Sec. tapped 6-3, 64, 65, 6-6v., 27a. 'C’ core.
Table top connections. £2:50. P. & P. 30p.

GRESHAM CHOKES
ISH 300 m/a 50 ohm. ""C"” Core Potted Type. £3:12 P.
10H 300 m/a 60 ohm. **C" Core Potted Type. £2-75 P,
I5H 180 m/a. 200 ohm. ''C"” Core Potted Type. £2:25P.
20H 350 m/a. 200 ohm, ""C"* Core Potted Type. £3-S0P
1H la. I5 ohm £3-50 P. & P. 75p.

GARDNERS CHOKES
100H. 20 m/a., 50p. P.P. 20p. 20H. 80 m/a., 50p. P.P.
20H. 40 m/a., 374p. P.P. 15p. 10H. 75 m/a., 374p. P.P.
E Neptune Series. . 130 mfa.,, £I. P.P,
I5H. 75 m/a., 50p. P.P. 20p. 0-7H. 450 m/a., 75p. P.P.
SH. 50 m/a., 50p. P.P. 20p. SOH. 25 m/a., SOp. P.P. 20p.
12H. 200 m/a., £1-75. P.P. 45p. PARTRIDGE. 5H. 250 m/a.,
£1-25. P.P. 40p. SWINGING TYPE CHOKES. 34H. 60 m/a.-
70H. 35 mja., E’SKV. D.C. wk g., £1-25. P.P. 40p.

LOW TENSION SMOOTHING CHOKES
By Redcliffe. I00MH. 2 amps. £2-50 P. & P, 45p. Swinging Types.
10MH. 6-5 amp—-S50MH. 2 amps.£2:25 P. & P. 45p. Both types
|ess than } ohm res. Hermetically sealed. Oil filled. Brand new.

In makers cartons.

PARMEKO TRANSFORMERS
Jupiter Series. Pri. | 10v., 200-220-240v. Sec. 24-0-24v., 470 m/a.
and 150v, |5 m/a. Hermetically sealed. £1-75. P, . 25p.
Neptune Series. Pri. | 10-200-220-240v. Sec. 250-0-250v. 70 m/a.,
6-3v. 2a., 6-3v. la. £1-75. P. & P. 45p.
Pri. T. 110-200-220-240v. Sec. 500 0 500v. 250 m/a., 6-3v. 4a.,
6-3v. 4a., 6:3v. 3-5a., Sv. 3-5a. £6-75. Carr. 50p.
Pri. T. 115-230v. Sec. 400-0-400v. 150 m/a. £€2-50. P.P. 40p.
Pri. T. 200-240v. Sec. 500-0-500v. 120 m/a., 6-3v. 3-5a., 6:3v. 3a,,
Sv. 3a. £2-50. P.P. 45p.

GARDNERS EHT TRANSFORMERS
Pri. 205-225-240v. E.S. Sec. 3200 2 m/a., 2v. |-Sa., 4v. 0-2a.
£2-50. P.P. 35p. Pri. 200-220-240v. E.S. Sec. 3000v. 5 m/a.,
4-6-3v. 2a., 4Kv. D.C. wkg. £3. P.P. 35p. Pri. 200-220-240v.
E.S. Sec. 3500v. 25 m/a. £3-50. P.P. 40p. Parmeko. Pri. 230v.
Sec. 2000v. 5 m/a., 4v. la., 4v. 0-5a. £2-50. P.P. 35p.

ENGLISH ELECTRIC TRANSFORMERS
Pri. 220-240v. Sec. tapped 30-57-5-115v. 0-5a. and 3v. 4a.
‘C' core. £1-75. P.P. 30p. Pri. 230-250v. Sec. tapped 6-3-6-4-
6-5-6-6v. 27a. 'C’ core. £2-50. P.P. 30p.

GARDNERS LT TRANSFORMERS
Pri. 200-220-240v. Sec. 2:0-2v. | la. Twice 8Kv. D.C. wkg. £3.
P.P. 50p. Pri. 200-220-240v. Sec. 6-6v. 7a. Four time 4Kv. D.C.
wkg. £3-50. P.P. 50p. Pri. 230-250v. Sec. 2:0-2v. |la. 25Kv,
D.g. wig. £5-50. Carr. 75p.

LT TRANSFORMERS
BY FAMOUS MANUFACTURERS
Pri. 240v. Sec. 10-3v. 5a. Twice Conservatively rated. Table
top connections. £3-75. Carr. 50p. Pri. 200-220-240v. Sec. |5v.
2-5a. and 13v. 6a. T.T. Connections conservatively rated
£€2-50. P.P, 50p. Pri. 100-110-200-220-240v. Sec, 24-5-0-24-Sv.
0-75a. Conservatively rated 'C’ core T.T. connections. £1-50.
P.P. 35p. Pri. 200-220-240v. Sec. I5v. la. Twice. £i. P.P. 35p.

- Our Price Only

. £6°75
Bolve your communieation problems with this
new 4-Station Transistor Intercom system
(1 master and 3 subs), in de luxe plastic
cabinets for desk or wall mounting. Call/talk/
listen from Master to 8S8ubs and Subs to
Master. Operates on one 9 v. battery. On/off
switch. Volume control. Ideally suitable to
modernise Office, Factory, Workshop, Ware-
house, Hospital, Shop, etec., for instant inter-
departmental contacts. Complete with 3 con-
necting wires, each 66 ft. and other accessories.
Nothing else to buy. P. & P, £0-40 in U.K.

WEST LONDON DIRECT SUPPLIES (W.W.)

PERFORMANCE.

A top quality DE-LUXE transistorised intercom consists
of MASTER and SUB for desk/wall mounting. Call, talk
or listen from either unit. On/Off switch, volume control.
Ideally suitable as “BABY SITTER”
A boon for spastics and invalids. Useful in the home,
surgery or business for instant 2-way conversations,
effective range 300ft. Unsurpassed in QUALITY AND
Complete with 66ft. connecting
lead. Battery £0-12 extra. P. & P. £0-25. Price Refund
if not satisfied in 7 days.

or Door Phone.

Why not increase efficiency of Office, Shop
and Warehouse with this incredible De-Luxe
Portable Transistor TELEPHONE AMPLI-
FIER which enables you to take down long
telephone messages or converse without
holding the handset. A useful office aid. A
must for every telephone user. Useful for
hard of hearing persons. Onfoff switch.
Volume Control. Operates on one 9 V.
battery which lasts for months. Ready to
operate. P. & P. £0-18 in U.K. Add £0-12 for
Battery.

Full price refunded if returned in 7 days.

169 KENSINGTON HIGH STREET, LONDON, W.8

o
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 ELECTRONICS
EXHIBITION

Tuesday, Wednesday,

(&) LEEDS

5

A

Thu
JUNE 2930 &
JULY'1

Dpendaily 10 till 6

W. J. BAKER

does much to

have involved

FROM METHUEN

A HISTORY OF THE MARCONI
COMPANY

“ . . a readable and wide-ranging account which

radio industry at large.” The Times Literary Supple-
ment, “It tells an entertaining story which must

tronics & Power.
interest to the vintage radio enthusiast, but almost a
Bible to all those who take any interest in wireless
communication , , .”> Practical Wireless.

illuminate the development of the

much painstaking research.” Elec-
«_ ., this book will not only be of

£5-00
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Bi-PAK=LOW CGOST 1.C’s

VALUE ALL THE WAY

classed as out of spec from the manufacturers very rigid specifications. Ideal lor
learning about I.C's and experimental work.,

Pak No. Pak No,
UIC30 = 12 X p.A 930 50p UICO48 = 8 x uA 948 50p
UICH32 = 12 x 1A 982 BOp UICH51 = 5§ x uA 951 50p
UICH33 = 12 x A 933 50p UIC61 =12 x uA 961 50p
1] UIC935 = 12 x 1A 935 50p UIC9093 = 5 x pA 9093 50p
UIC936 = 12 x nA 936 50 UICH094 = 5 x uA 9094 50p
UTC944 = 12 X pA 944 50p C9097 = 5 x y,A 2097 50p
UIC945 = 8 x 045 50p UICH099 = 5 x 9099 0p
UICH46 = 12 x 946 Op UIC x 925 Assorted 930 Series £1-50

“ 5
Packs cannot be eplit but 25 Assorted Pieces (our mix) is available as Pack
UICX9. Every Pak carries our BI-PAK 8atisfaction or money back guarantee.
Data Booklet available for the BP930 Series, PRICE 13p

LINEAR L.C’s

Type No. Case Leads Description
BP201C—S8L201C TYO-5 8 G.P. Amp
BP701C—8L701C TO-5 8 OP Amp.
BP702C—8L702C TO-5 8 OP Amp Direct O/P
BP702—72702 DIL. 14 G.P. O.P. Amp (Wlde Bund)
BP708—72709 D.IL. 14 High Gain OP Am
BP709P—uATO8C TO-5 8 High Gain OP Am
BP741—72741 D.LL. 14 High Gain OP. Amp (Protected
u.A7030—uA7030 TP-5 6 R.F.—IF Amp

TO-72 4 AF. Amp .
TAAA293 TO-74 10 G.P. Amp

DUAL-IN-LINE LOW PROFILE SOCKETS
14 AND 16 Lead S8ockets for use with

Eqvt. T1843. BEN3000
2%7p each. 25-99 25p,

BI PAK 8emiconductors now offer you the jargest and most T34 - 3
r range of I.C's available at these EXCLUSIVE LOW Q PAKS QUALlTY sUPER PAK NE?E:I‘CS?‘%U‘::’I"‘(;ERSJED
PBICEB T T.L Digi,al S‘I 74N Series fully coded, brand new to
3 e P S R A (D TESTED SEMICONDUCTORS
packages, Pack Qty. per Description Price | Unequalled Value and Quality
BI-PAK Price and Qty. Prices|] No. pack Satlstaction GUARANTEED in Every Pak, or money back.
Order No. Description 1-24  25.99 100up]Q 1 20 Redspot trans. P.N.P. 50p
Q 2 16 White spot n F trans. P.N.P 5op| PakNo.
BP 00 = 7400 Quadruple 2-input NAND Gate . 23 200  15P)Q 3 4 OC77typ 50p| UL 120 Glass8ubmin. General Purpose G Diodes .. 50p
BP 01 = 7401 Quadruple 2-input Positive NAND Gate 34 6 Meotehel o mm. 0044/45/81 /81D 0p - -
(with open collector output) .. 23p 20p 150]Q 5 4 OC 75 transistors U2 60 Mixed Germanium Transistora AF/RF 50p
BP 02 = 7402 Quadruple 2-input Positive NOR Gates 23p 20p 15p]Q 6 O 1, A i
BP 03 = 7403 Quadruple 2-input, Positive NAND Gates 8 o : Ag ;ga rans ni:t%r; " high gam 5v U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0A47 50p
(with Open-Collector Qutput). a 23p 20p 150]Q 8 4 AC 126 trans, P.N.P. 500 U4 40 Germanium Transistors like OC8]1, AC128 50p
BP 04 = 7404 Hex Inverters . 23p 20p 16p|Q o
BP 10 — 7410 Tripls 3-input Positive NAND Gates 5% 800 1Bv|qie 4 ooo e e, B0v| Us 60 200mA Bub-min. 8il. Diodes 500
BP 13 = 7413 Dual 4-input 8chmitt Trigger .. 35p 3%  20rlon1 o
BP 20 — 7420 Dual 4-input Positive NAND Gates 14 20m 15 Q 2 AC 127/128 Comp. palrs P‘IP/ . U6 30 8ilicon Planar Transistors NPN sim. BRY93A, 2N706 §50p
BP 30 = 7430 B8:input Positive NAND Gates .. .. 23p 20p 15p]qQ12 Ap : U7 16 Bilicon Rectifiers Top-Hat 750mA up to 1,000V 50p
BP 40 = 7440 Dual 4-input Positive NAND Buffers .. 23p 20p 260 813 g AF Hs ::g: :rr:::’ o g& 5
BP 41 = 7441 BCD to decimal nixie driver .. 87 kil 87]Q14 3 OC 171 H.F. type trans 50p us 50 8il. Planar Diodes 250mA 0A/200/202 50p
BP 42 = 7442 BCD to decimal decoder (4-10 lines, 1 of Ql5 5 2N2926 8il, Epoxy trans. .. 50p| U9 20 Mixed Volts 1 watt Zener Diodes 50p
10} 87 kil ] 870]Q16 2 GETS80 low noise Germ, trans. 50p
BP 47 = 7447 BCD-8even-Segment Decoder/Drlvers 17 3 NPN18Tl41 & 28T140 .. pHop| Ull 30 PNP Sillcon Planar Transistors TO-5sim. 2N1182 .. 50p
(15-V Outputa) .. ao ag .. £1-40 £1-30 £1-20]Qi8 4 Mmit s 2 MAT 100 & 2 MAT i
BP 50 = 7460 Expmdable dual 2-input AND-OR- 50p U13 30 PNP-NPN 8il. Transistors 0C200 & 28104 50p
INVE 23p £20p 15p]Q1 A ; i i
BP 51 = 7451 Dual 2- wide 2.input AND-OR- mvgm Qe 3 “‘ﬂd‘ 2 MAT 101 &1 MAT 50p Ul4 150 Mixed Silicon and Germanium Diodes 50p
GATES 23p 20p 15r] Q2 st 25 NPN Silicon Pl Transistors TO-5 sim. 2N697 ..
BP 53 = 7453 Quad 2 lnput Expandable AND-OR- S 8 23 ‘1‘37613’1;'1, ﬁ;"::; ‘:rfm oo 5 % ilicon Planar Translators TO-6 s oo [il)
INVE 23p 20p 15p]g22 20 NKT trans. A.F. R.F. code.ci BOp Ul6 10 3-amp 8ilicon Rectifiera8tud Type up to 1,000 PIV .. §0p
BP 54 = 7484 4-wide 2-mput AND-OR-INVERT Gates 230 200  15[Ga3 10 0A202 il diodessubrain, . 50p| U17 30 Germanium PNP AF Transistors TO-5 like ACY17-22 50p
BP 60 = 7460 Dual 4-input Expander .. . 23p 20p 15p0Q24 '8 OA 81 diodes 500
BP 70 = 7470 8ingla-phase J-K Fllp-Flop 35p 32 290lQ25s 6 INO148il diodes 75PIV 75mA 50p Ul8 8 6-Amp Bilicon Rectifiers BYZ13 Type up to 600 PIV  50p
BP 72 = 7472 Master-slave J-K Flip-Flop 350 3%  28p
BP 73 = 7473 Dual Master slave J-K Flip—Flop : 13 i 57 Q26 8 OAxgi‘ingenn diodes sub-min. . Ul9 25 8ilicon NPN Transistors like BC108 50p
BP 74 = 7474 Dual 0 type Flip-Flop .. . o0 43p 40p 3l 2 10A 600PTV 8il. Rects, 18425R 50p U200 12 1-5 amp 8ilicon Rectifiers Top-Hat up to 1,000 PIV 50p
BFP 75 = 7476 Quad latch . . .- 47 450 Q28 2 8il. gowerrecte. BYZ 13 .. 50p| U2l 30 AF Germanium alloy Transistors 2G300 Ser. & OC71 _ 50p
BP 76 = 7478 Dual J-K with pre “set and clear’ 47 45p 430]Q29 4 Sil. trans. 2 x 2NG96, 1 X
BP 80 = 7480 Gated Full Adders, . o 87p T 87p 2N607, 1 x 2N698 s0p| U3 30 Madt'slike MAT Series PNP Transistors 50p
BP 81 = 7481 16-bit read/write memory £1-35 £1'26 £1'15 Q30 7 8il switch trans. 2N706 NP‘V 50p U24 20 Germanium l-amp Rectifiers GJM up to 300 PIV 500
BP 82 = 7482 2-bit Binary Full Adders. £1:30 £1.20 £1-00JQ31 6 sil. switch trans. 2N708 NPN  50p —
BP 83 = 7432 Quad Full Adder .. 87 77 879|032 3 PNP Sil. trans. 2 x 2N1131 U25 25 300 Mc/a NPN 8ilicon Transistors 2N708, B8Y27 50p
BP 86 = 7486 Quad 2 input Exclusive OR Gates 80p 70p 80p, ’ o = A A .
BP 90 — 7490 BCD decade counter . 87 b 8mloss 3 Sill gggiz:::s oN13I1 ggg U286 30 Fast 8Bwitching Silicon Diodes like 1N914 Micro-min. 50p
BP 91 = 7491 8-bit 8hift Registers .- £1-21 £1:00 87hq3s 7 Sﬂ NPN trans. 2N2369, T28  Experimenters’ Assortment of Integrated Circuits, un-
BP 92 = 7482 Divide-by-Twelve Counters 87p 7 87 509 tested. Gates, Flip-Flops, Registers, etc. 8 Assorted Pieces £1
BP 93 = 7493 4-bit Binary Counters .. 87p bl 87 LT v
BP 94 — 7494 Dual entry 4-bit shift register 87 e a7 Q3 3 ililx Ngg TO 52 x 2N2904 & o U29 10 1-amp8CR's TO-5 can up to 500 PIV CR81/25-600 £1
BP 95 = 7495 4-bit up-down shift register 87p ki 87l 7 2‘13646 TO-18 plastlc 300MHZ 50p U3l 20 8il. Plapar NPN trans. low noise Amp 2N3707 50p
EF 96 = 7496 5-bit Parailelin paralleloat Shift- Reg"‘" £110 £100  80p U32__ 25 Zener diodes J00mW D07 case mixed Volts, 3-18 50p
BP100 = 74100 8-bit Bistable Latchea .. £175 £1-85 £1-55lq37 3 2N3053 NPN Bil. trans. 50p S
BP118 = 74118 Hex Bet-Reset Latches .. ao £1-30 £1-20 £1-00]Q38 7 PNP trans. 4 x 2N3703, 3 'x 80p| U33 15 Plastic case 1 amp Silicon Rectifiers IN4000 series .. 50p
BELZ 413 TMoncetsbleMurivibralorsNggy: gn 7 6k 2N 3702 50p| U3¢ 30 sil. PNP alloy trans. TO-5 BCY26, 28302/4 50p
BP141 = 74141 BCD to-Decimal DecoderlDrlver 87p 77 870lQ3s 7 NPN trsns 4% 2\'3704 3% = - = =
BP145 = 74145 BCD-to-Decimal Decoder/Drivers .. £1-80 £1-70 1-80 2N370 50p U3 25 8il. Planar trans. PXIP TO-18 2N2906 50p
BP151 = 74151 8-bit Data Selectors (with Strobe) .. £1-40 £1-30 £1-20 i 2 -
BP153 — 74153 Dua) 4. Line-to.L.Line Data Selectors/ Q40 7 NP2§;718§ 4% 2‘13707 3% 50 U36 25 8il. Planar NPN trans. TO-5 BFY50/51/52 50p
Multiplexers .. £1-40 £130 £1-201g41 3 Plastic NPN TO- 13 SN3004  Bop| US?__ 30 Sil alloy trans. 80-2 PNP, OC200 28322 50p
BP161 = 74161 Binacy Counter reveraible £350 £385 £30019e2 6 NPN trans. 2NB172 S0p| UBs 20 Fast Switching 8il trans. NPN 400 Mc/s 2N3011 500
Devices may be mixed to qualify for quantity prlce. Lnrger quantities—prices on|Q43 7 BC 107 NPN trans. . 50p 7
application. (TTL 74 Beriea only.) Q44 7 NPN tra.ns 4 x BCIOS, 3 x U39 30 RF Germ. PNP trans. 2N1303/5 TO-5 50p
Data iy available for the above series of 1.C’s in booklet form. PRICE 13p. a9 g BcBCI .. 50p U40 10 Dual trans. 6 lead TO-5 2N2060 50p
113 NPN TO-18 trans. 50p N
TTL INTEGRATED CIRCUITS Q46 8 BC 115 NPN TO-5 trans. .. 50p| U4l 26 RF Germ. trans. TO-1 OC45 NKT72 .. 50p
Q47 6 NPN high galn 3 x BCI67, U42 10 VHF Germ. PNP trans. TO-1 NKT667 AF117 50p
Manufacturers’ “Full outs”—out of spec. devices including functional units and ‘X LT .. 50p " tic TO-18 AF BC113-114
part function but classed a8 out of spec. from the manufacturers® very rigid Q48 4 BCY70 PNP trans. TO-18 .. Hop| Y43 28 S{l. trans. Plas l'c 50p
tions, Ideal for learning about I.C's and experimental work, Q49 4 NPN trans.2 x BFY5L, 2 x U4 20 8il. trans. Plastic TO-5 BC115-116 50p
PAK No, AK No. PAK No. BFY52 50p
UICO0 = 12 x 7400X B0p UIC42 — 5 x 7450N 50p UICS0 = 5 x 7480N 50pfQ00 7 BSY 28 NPN awitch T0-18..  50p
UICOL = 12 x 7401N §0p VUICS0 = 12 x 7450N B0p UIC82 = 5 x 7482N 50p|R%1 7 BSY 95A NPN trans. 300MHZ  50p
UIC02 = 12 x 7402N §0p UICHL =12 x 7451N 80p UICE3 = 5 x 7483N Bl QLI BT 00lt yelsilIrect; £l Code Nos. mentioned above are given as a guide to the type of device in
UIC03 = 12 x 74035 50p UIC60 = 12 x 7460N 50p UIC86 — 5 x 7486N 0pJQ53 25 8il. & germ. trans. mixed all the Pak, The devices themselves are normally unmarked.
UICO4 = 12 x 7404N 50p UIC70 = 8 x 7470N 50p UICH0 = 5 x 74%0N 50p marked new . £1-50
UIC05 = 12 x 7495N 80p UICT2 = 8 x 7472N 80p UIC92 = 5 x 7492N 500| rRANSISTOR EQUIVALENTS BOOK A com. ADI61 »ry
UIC10 =12 x 7410N B60p UIC73 = 8 x 7473N 50p UIC93 = 5 x 7403N 60p | jeta croas relerence and equivalent book for FREE One 5?,1’ P‘c‘;“:l yom‘ » FREE ‘
UIC20 = 12 x 7420N 60p UIC74 = 8 x 7474N 80p UIC94 =5 x 7494N 80p{ 5yronea and J T own chojce AD162 ryr
UIC40 =12 x 740N B0p UJCT5 = 8 x 7476N B0p UICES = 5 x 7495N BOD] pariicie (o mr oo 75D each. orders valued 94"0"' b
UIC4l = 5 x 7441ANB60p UIC76 = 8 x 7476N BOp UIC96 = 5 x 7496N 50p » MATCHED COMPLE-
UICX1 = 25 x Asst'd 74's £1-50 N ECTIFIERS —TESTED MENTARY PAIRS
Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1. NEW LOW PRICE TESTED S.C.R’s SILICON R. OF GERM. POWER
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. PIVIA 3A 7A 10A 16A 304 | PIV 300mA 750m A 1 A 154 3A 10A 30A ovr;r li‘%lg%ss’;oll}gmh
TO8 TO66 TO66 TO48 TO48 50 4p 5P 7 1l4p 2lp LY A PER PATR
DTL 930 SERIES 50 23p 25p 47p 500 53p £115| 100 4p sn 59 120 16 23 75
Type Price 100 330 53p b58p 63p £1-40|] 200 5p 6p 14p 20 24p £1 | AF239 PNP GERM.
N Funeti 1-24 25-99 1 200 35p 37p 57 81 750 £1-80] 400 6p 189 70 200 27p 37p £1-25 | SIEMENS VHF TRAN-
> o P ED > 8% g P 23p 34p 460 £1-85 | SISTORS. RF MIXER
BP930 Expandable dual 4-lnput NAND 23p g0p  15p]i00 43p 470 670 750 93p £175| 600 7p 16p %g’ 25 30 A 2 | She e TO g0b MAZ.
BP932  Expsndsble dual 4-input NAND buffer 250 230  2op|%00 &3 &7v 770 97p £125 T | 800 10p 170 130 E50 A28 228 oS, | O8C. G i
BP933 Dual 4-input expander 85p 23p Sop[300 63p 700 90r £1-20 £1-50 £4 | 1000 11p 250 15p >S a8 -
1200 — 33 -— 33p 570 7bp MENT FOR AF139-
BP935 Expandable Hex Inverter 25p 23p 20r b AFI86 & 100°'a OF
BP936 Hex Inverter 85p 230 0P OTTED BRIDGE RECTIFIERS sl O s Al o
BP944 Dusl 4-input NAND expandub]e buffer without 200V.  50p TRIACS. EX-EQUIPMENT OUR “SPECIAL LOW
pull-up . og 25p 23p 20p : g
BP945 Master-slave JK or RS 35p 39p  89p SIL. up DIODES i 2A 6A 10A MULLARD AF 117 gﬁxggt: :.,41-24 32; le(?(;;h
BP946  Quad, 2-input NAND 23p 20r  15p{300mw VBOM TO5 TO66 TO48 TRANSISTORS - o eac +
BP948 Master-slave JK or R8 35p 3% 29p wplv (Min.) 1oo 100 50p 63r £1 eac
BP95]  Monostable 90p 85p  SOp|Bub-Min. 500 200 70p 90p £1 25|Large can 4 lead Type.| BRANKS 115 WATT SIL.
BP62  Triple 3-input NAND 23p 20p 15p|Full Tested 1000 .. £9 |00  90p £1 £1-60]Leads cut short but still POWER. NPN.
BP9093 Dual Maater-slave JK with separate clock 80p 75p 70p}Jdeal for Organ Builders, VBOM—Blocking V'le usable. Real value at| QUR PRICE §3pnEACH
BP9094 Dual Master-slave JK with separate clock 80p 75 70p age in either direction.|15 for 50p. 5 E
BP9097 Dual Master-slave JK with Common Clock 80p 75p 70P| PRINTED CIRCUITS EX-COMP ER DIODES
BP9089 Dual Master-slave JK Common Clock .. 800 TED 00| pepat i emraoMrUTER | siLicow prac GERN. POWER TRANS,| VOLTAGE RANGE 2-33V
Devices may be mixed to gualify for quantity price Lm'ger quantity prices onlosienta. 10 boards give & guaranteed For use with Triacs g *| 400V (DO-7 Case) 13p
application. (DTL 930 Series only.) 50-trans. ana 30 diodes. 100 37p each Brio o L Roh b
Our price 10 boards §0p+ 10p p. & p. each ;“5" le(:VA{IS?‘;n(; ;s"’lﬂ;
DTL (Diode Transistor Logic) INTEGRATED CIRCUITS manufacturers “Fall 100 boards £3+30p p. & p. UNLIUNCTIONS 5% tol. and marked.
outs”—out of spec devices including functional units and part f 1 but UT46. Eqvt. 2N2646 ALule voltage required.

ERAND FEW TEXAH
GERM. TRANSISTORS
Coded and Guaranteed

Dual-in-Line Integrated Circuits. 100 UP 20p
ord 1 25““2“093
ler No. & 5~ 100 up
TR014 14 pintype 33p 27p 25p |VEN SILICON PLANAR
TSO01 616 pin type  43p 370  34p ?&;%ﬁ’% oo%,%'s,iiii‘;
1.020don'. ) e;c:.T%ullyS:
» tested and code: -1
cApMIuM oELLS [IXTi%o ... agp|case
ORP60, ORP61 4'(’),% 2N3820 ...... $] | —
' "IMPF105 .... 43p|SILICON HIGH VOLT-
AGE RECTIFIERS
BY130 ....20p €3|10-Amp 3-K.V. (3000
o020 TRANS 1400 Piv 500 mA|P.LV.) Stud Type with
ype ....430|si Rects. Flying Leads, 80p each.

0p| Pak No. EQVT.
T1 8 2G371A OC71
T2 8 2G374 0C72
T3 8 2(:3744A OC8LD
.40p| T4 8 2G38LA OCS81
..43p| T5 8 2G382T 0OC82
T6 8 2G344A OC44
T7 8 2G3454 OC45
T8 azmgg o\(rzm
TS 8 2G399A 2N1302
% GIRO No. |3} 8 2ai17 amiy
388-7006 * All 50p each pack.

2N2060 NPN SIL.
DUAL TRANS,

with order please.

Please send all orders direct to our warehouse and despatch department.
Postage and packing add 7p. Overseas add extra for Airmail. Minimum order 50p. Cash
B

Y RETURN POSTAL SERVICE

BI-PAK SEMICONDUCTORS

CODE D1699
OUR PRICE 25p
each

120V0B mxm DRIVER
TRANS]S'

8im. BBX21 and C407,

2N1893 FULLY
TESTED AND CODED
NDI120, 1-24 17p each.

P.0. BOX 6, WARE, HERTS.

TO-5 NPM 25 up 15p
each.
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EXCLUSIVE OFFER of

COMMUNICATION RECEIVERS RC410/R and RC411/R
and H.F. SYNTHESIZERS RC460/S

® MANUFACTURED BY WORLD RENOWNED BRITISH COMPANY
® ALL TRANSISTOR/I.C. CIRCUITRY

@ COVERAGE RC410/R 2-31MHz in 29 BANDS
RC411/R 15KHz-31MHz in 31 BANDS

#® DIGITAL DISPLAY INDICATING TUNED FREQUENCY GENERATED BY
INTEGRAL SYNTHESIZER

@® LOCAL OSCILLATOR DRIFT LESS THAN 1 PART IN 10® PER DAY
#® OVERALL FREQUENCY STABILITY BETTER THAN 5 PARTS IN 107

OTHER CHARACTERISTICS INCLUDE:—
Aerial input impedance 50 ohms unbalanced
Maximum Sensitivity :— 0-5uV for 12dB (S+N)

N
at standard output (Odbm into 600 ohm balanced load)
Intermediate Frequencies 1-6MHz and 100KHz
|.F. Selectivities :— 3dB Bandwidths of +3-5KHz, +1-5KHz,
+0-6KHz, +0-15KHz.
Notch Filter +-4KHz about a centre frequency of 100KHz.
A.G.C. 3 switched attack/decay times of 10/600, 20/800 and
30/2000 mS.
Audio Qutput 1 watt into 3 ohms or 1T0mW into 600 ohms.
Noise Limiter
‘S’ Meter.
Mains Input 100/125 or 200/250v. 50/60Hz 70W.
Dimensions 9" high, 19-2” wide, 18:75" deep, suitable for

19" rack mounting.
THE SYNTHESIZERS TYPE RC460/S have the
following main characteristics:—
& FREQUENCY COVERAGE 1MHz to 29:9999 MHz in
100Hz steps
@ FACILITY FOR USING EXTERNAL FREQUENCY
STANDARDS OF 5MHz, 1MHz, 200KHz or 100KHz
AS WELL AS THE INTERNAL STANDARD of 5MHz

& FREQUENCY STABILITY OF BETTER THAN 1 PART IN
10 PER 100 DAYS, 3 PARTS IN 108 PER DAY

€ OUTPUT 0:3-lv r.m.s. INTO 50 OHMS (metered)

The Mains supply to the unit is 100/125 or 200/250v. 50/60Hz 60W.
The dimensions 7" high, 19-2" wide, 18" deep, suitable for rack mounting.

PRICES OF THE ABOVE RC410/R £300, RC411/R £350 (List £1,500 approx.)
INSTRUMENTS ARE:— RC460/S (Bench or Rack Mounting version) £150

All instruments supplied complete with handbooks.

Carriage extra at cost but we would recommend customers to arrange to collect from any of the addresses below
by appointment at all of which the equipments can be demonstrated. Alternatively, delivery to U.K. Mainland
can be arranged by special carrier at a cost of £5 per item (England) or £10 per item (Scotland). (Plus insurance
£1.) TERMS: Strictly C.W.0. or supply against official order from approved customers.

THESE RECEIVERS AND SYNTHESIZERS HAVE BECOME AVAILABLE OWING TO RATIONALISATION OF RANGE
FOLLOWING AN AMALGAMATION OF COMMERCIAL INTERESTS

DON'T DELAY OUR STOCKS ARE STRICTLY LIMITED !
Demonstration equipments are held at the following points :—
S. and S.W. London: Servo and Electronic Sales Ltd., 67 London Road, Croydon, Surrey. Tel. 01-688-1512. S.E. London and N.W. Kent:
Servo and Electronic Sales Ltd., 43 High Street, Orpington, Kent. Tel. 31066. Sussex and Southern England: G.W.M. Radio Ltd., Portland
Road, Worthing, Sussex. Tel. 34897. E. Kent: Servo and Electronic Sales Ltd., Mill Road, Lydd (STD 06792), Kent. Tel. Lydd 252.
Overseas enquiries and home orders to our Lydd address please.

SERVO AND ELECTRONIC SALES LTD.

ELECTRONIC SUPPLIES FOR INDUSTRY AND EDUCATION THROUGHOUT THE WORLD
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USED EXTENSIVELY BY

INDUSTRY, GOVERNMENT DEPARTMENTS,
EDUCATIONAL AUTHORITIES ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN STOCK @ OTHER
RANGES TO ORDER

CLEAR PLASTIC METERS

ey

TYPE SW. 100

F. nh
_ e
20V. D.C. £2:97%
504A . 47t 50V.D.C. £2:97%
.?g(u ;1);.4.4 sg g;y 300V, D.C. £2:97%
OuA .. £ lamp. D.C. £2-97}
100-0- 100“"%, 5amp. D.C. £2-974
500pA .. £319% 300V, A.C. £2:974
ImA ... £2-97k VU Meter €375

NEW “SEW” DESIGNS!

BAKELITEr PANEL METERS
TYPE $-80

80 mm, o
square fronts

LA . £3-124 B

00 - 50uA .. £2-87% 50V.D.C. .. £2:47%
10044 2074 BOOV. DL £2-474
100-0-100A  £2-874 Lamp. D.U.  £2:474
500uA £2-624 5amd. D.C. £2-474
ImA ...... £2:47% 300V, AC... £2:624
20V. D.C. .. £2-47% VU Meter .. £3:37h

“SEW" CLEAR

Type MR.85P. 4}in, x 4{in. fronts.

J0mA ...... £2:60
50maA ...... £2:60
100mA £2:80
500mA £2-60
1 amp. £2-60
5 amp. £2:60
15 amp. £2:60
30 amp. £2:60
20V. 1 £2-60

50V. D. £2:60

150V. D. £2-60

50pA ... ... £3-60 300V, D. £2:60

50 - 5();_4A £310 15V. A.C. .. £2:60

1004 . £310 300V, A.C.. 260

100-0-100uA £310 8 Meter ImA £2-87%

200pA £2:87%F | VU Meter .. -80
500uA .... £2-95 ¢ £2

000 U 500uA £2-80
£2:60 £2-60
2-60 20 amp. A.C.* £2-60

£2:80 30 amp. A.C.* £2-60

Type MR.52P. 2tin, square fronts.

B50uA ...... £310 10V. D.C. .. £2:00
50-0-50uA .. £260 20V. D.C £2:00
100:A £280 50V.D.C. .. £200
100-0-100:A £2:374 s00v. Do £2:00
5001 A £2:25 15V. A.C £2:00
1mA £2:00 300V, A.C...  £200
5mA £200 8 Meter ImA  £2-10
10mA . £2-:00 VU Meter .. £3-10
50mA . £200 1 amp. A.C.* £2-:00
100mA £2:00 5amp. A.C.*  £2-00
500mA £2-00 10 amp. A.C.* £2-00
1 amp. £2-:00 20 amp. A.L.* £2:00
5 amp. £2:00 30 amp. A.C.* £2:00
Type MR.65P. 3{in. x 3iin. fronts
£3-374 £2-

-

3()(]\ A
500V, A.C. 3
8 Meter TmA £2-

OOOOOOOOO;‘;!OOOOOOOOOO

C-IC00QOO0OCO0Q-dOD

20 amp.

30 amp. £2- 10 amp. A

50 amp. .... £2-37 20 amp. A. -

5V.D.C.. ... £2: 30 amp. A.C.* £2-
s MOVING IRON—

ALL OTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL
METERS
Type ED 107

7 Sizeoverall 100mm
X 90mm x 108mm

A new range of high
quality moving  coil
instruments ideal for
schoo) experiments and
other bench applica-
tions. 3in. mirror scale.

T 1 cter mmovement is

easily accessible to demonstrate internal working.

Avallable in the following ranges:—
BOA £4-50

10V d.c. £39
. g4 20V d.c. £3-97
o A 50Vde .... £3-
50-0-50LA £4- 300V d.e. .... 2383
1-0-1mA . - Dual range
1Adec. . BOOmMA/5A d.c. £4-25

5Adec. ...

3V/50Vde. .. £4-25

PLASTIC METERS

Type MR.38P. 1 21/32in. square fronts.

200mA
PR . v J00mA
500mA
0 750mA
1 amp.
f 2 amp.
p o I 5 amp.
T 10 amp.
- 3V. D.C
e 10V. D.C. .. d
15V.D.C. .. £1-37
50uA .. :
A ?9} 20V. D.C. .. £1-87%
10044, 874 100V, D.C.. . £1-37}
100- 0 101IuA 75 150V, D.C... £1-37%
200 A . 75 300V, D.C... £1-37%
;:;3%1\5““. i i g‘ 500V, D.C... £1-37%
o G 391 BV, D.C... £1-37%
374 15V, AC. .. £1-37%
374 50V. AC. .. £1-37%
374 150V. A.C... £1-37%
374 300V. A.C... £1-37%
i ;i 500V. A.C... £1-87¢
394 8 Meter ImA  £1-60
374 VU Meter .. £2-10

Type MR.45P. 2in. square fronts.

100-0)- 100;“\

200uA ... 1874

500uA L 1-80

500~ 0-.)“0;_“\ £1-50 £1-50
ImA Blg 8 Meter lmA £1-874
5mA VU Meter .. £225
10mA . lamp. A.C.§ £1-50
50mA .. 5amp. A.C.i £1-50
100mA 10 amp. AC.2 £1-50
500mA 20 amp. A.C.7 £1-50
1 amp. 30 amp. A.C.§ £1-50

“SEW" BAKELITE
PANEL METERS

Type MR.85. 3}in. square fronts.

50(mA
1 amp,
b5 amp.
15 amp,

5 amp, A.C.
10 amp. A.C.*
20 amp. A.C
B amp, Al
80 amp. A.C.
VU Meter ..

o aajeladsdadadodalafaiadadaiatedododndafodadad

60
100uA £2-871 A ‘... £
100-0-10024 £2-75 VU Meter .. 25%@*
200uA ... £8-75

Send for illustrated brochure and
further details on all Sew Panel
Meters—Discounts for quantities

TECH PT-34. 1,000
0.P.V. 0/1()/5(!/250/500/
1,000V. a.c. and d.c.
0/1/100/500 mA. d.e.
0/100 K. £1-974
P. & P. 12§p

MODEL TE-200 20,000
O.P.V. Mirrorsacale, over-
load protection.
0/5/25/125/1,000 V. D.C.
0/10/30/250/1,000 V. A.C,
0f50 L AL250 MA. /60K /6
meg. + 20 to 4+ 62 db.
£375 P. & P. 15p

MODEL TE-70. 30,000 0.P.V.
0/3/15/60/300/600/1,200 v.
D.C. 0/6/30/120/600/1,200 .
A.C. 0/30LA/3/30/300mA.

O/ 16K/160K/1.6M/16 Meg.
£5'50 P. & P. 1op

MODEL TE-12. 20,000 O.P.V.
0/0.6/6/30/120/600/1,200/
3,000/6,000 v. D.C. 0/6/30/120]
600/1,200 v. A.C. 0/60uAl6/
60/660 mA. 0/6K /600K /6 Meg./
60 Meg.Q. 50 PF. .2 MFD.
£5:974, P. & P 174p.

MODEL PL436. 20kQ/
| Volt D.C. 8k /Volt A.C
Mirror scale, -6/3/12/30f
120/600V D. 31300120/
G0NV A.C. 50/600LLA/60]
600 mA. 10/100K/1 Meg/
10 meg Q. —20 to
L 16db. £8-97}. P & P.
12¢p.

MODEL 500 30,000 O.P.V.
with  overload  protection,
mirror scale. 0/.5/2. 5/10/15/
100/250{500/1,000 v.

0/2. 5/10/25/1()“/250/000/l 0()0
v. A.C. 0/5024/5/60{500 mA.
12 amp. 1))(, 0 60/K /6 meg,
60 meg Q. £8-874, Post paid.

TMK MODEL TW-20CB

FEATURES RESETTABLE
OVERLOAI) BUTTON. Hensi-
tnxty 20K Q/Volt D.C. 5K /Volt

IlC Volts: 0-0.5, 2.5, 10, 50, 250,
1,000V, A.C \oltﬂ 0-2.5, 10, 60,
25“. 1,000V. D.C. Currents: (1-0.05,
0.5, 5, 50, 500mA. - 10 amp.
Resistance: 0-5K, 50K, 0-300K.
8 MEG. Decibels: =20 to + 52db.
£11-50. P. & P, 174p.

TMK LAB TERTER
100,000 O.P.V. 6} in. 8cale
Buzzer 8hort Circuit Check.
Sensitivity: 100,000 OPV
D.C. 5K/Volt A.C. D.C.
Volts: .5, 2.5, 10, 50, 250,
1,000V. A.C, Volts: 3, 10,
50, 250, 500, 1,000V, D.C.
Current: 10, 100uA, 10,
100, 500mA, 2.5, 10 amp. Resistance: 1K, 10K,
100K, 10MEG, 100MEG.
Decibels: —10 to +49 db.
carrying handle. 8ize 7} x 6} x 3f. £1
P. & P, 25p

HONEYWELL

DIGITAL VOLTMETER
VT.100

Plastic Case with
8-90.

Can be panel or bench mounted. Basic meter
measures 1 volt D.C. but can be used to measure a
wide range of AC anil 1DC volt, current and ohms
with optional piug in cards.
8pecification:
Accuraey: + 0-2,
Resoltion: 1mV,
Number of digits: 3 plus fourth overrange digit.
Overrange: 100% (up to 1-999)
Input impedance: 1000 Meg ohin. .
Measuring cycle: 1 per second.
Adjustment: Automatic zeroing, full scale
adjustment against an internal

3 reference voltage.
Overload: to 100v, D.C.
Input: Fully floating (3 poles).
Input power: 110-230v. A.C. 50/60 cycles,
Overall size: 5fin. x 2 13/16in. x 8 3/16in.
AVAILABLE BRAND NEW AND FULLY
GUARANTEED AT APPROX. HALF PRICE

£49-97} Carr.50p

+ 1 digit.

HONOR TE.10A. 20 kQ/Volt
5/25/50{250/500/2,500 v. D.C.
10/50{100/500/1,000 v. A.C.
0/50pAf2.5 mA[260 mA D.C.
6{6K/6 meg. ohm. -20 to + 22
dB. 10-0, 100 mfd. 0.100-0.1 mfd.
£3-47%, P. & P. 15p.

MODEL TE-300 30,000
0.P.V. Mirrarscale, over-
load protection 0/.6/3/15/
60/300/1,200 V.D.C.
O/6/30/120/600/1,200
V.A.C. 0f30pA6mA[
6 OmAf300mA/GUGmMA.
O/RK/ROK/R00K/8 meg.
~20to + 63 dh.

£597%, P. & P. I5p,

TMK MODEL M.120 Mirror
scale. 20K/ Volt 1nC. 10k Q/
Volt A

30/4i0/ mu/ﬂnn/; mm \ olt D.C
B120/1,200 % 1]

Cnrreat 0. l()u,A/U—l o=
300mA. 0-60K/0-6 Mohms
20 to + 63 dB £4-624
Poa Ly

MODEL TE-90 50,000 0.P.V.
Mirror scale, overload protection.
0/3/12/60/300/600/1,200 v. D.C.
0/6/30/120/300/1,200 v. D.C.
037661600 MA. D.C.
16K/160K/1.6/16 MEG.
—20 to +63 dB. £7-50,
Pr. & P. 15p.

SKYWOOD SW.500
50 K Q/Volt. Mirrorscale
D.C. volts: 0.6/3/12/30]

300/600.  A.C.  volts:
3/30/300/600. D.C. cur-
rent: 200A/6/60/600mA.
Registance: 10K/100K/1
Meg. Decibels: —20 to
+ 57 dB. £7-50,
P. & P. 15p.

MODEL AS-100D. 100K Q/Volt
5 in., mirror scale. Built-in meter
protection 0/3/12/60/120;300/600
1,200 v. D.C.
0/6/30/120/300/600 v. A.C.

0] 1044 [6/60/300MA /12 Amp,
OJ2K /200K [2M/200M. -20 to +
17 dB. £12-50, P. & P. 17ip,

TE-900 20,000 Q/VOLT GIANT
MULTIMETER. Mirror scale
and overload protection. § in.
full view meter. 2 colour seale.
0/2.5/10/250/1,000/5,000 v. A.C.
0/25/12.5/{10;50/250/1,000/5,000
v. D.C. 07504 470,10/ 100/500mA [
10 amp.  D.C. 0‘2]\/20()!\/20
MEG. OHM. £15 P. P. 25p

FTC-401
TRANSISTOR

TESTER
Full  capabilities  for
measuring A, B and 100,
NPN or PNP. Equally
adaptable for checking
diodes.  Supplied com-
plete with instructions,
battery and leads.
£6:974. P. & P.

15p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. Input 10 ranges:
01/, 03/ 1/.3/1/3/10/30/100/300
v. M.8, cps.-1.2 Mc/s.
Declbels —40 to +50 dB
lied brand new

with leads and instructions.
Operatlon 230 v. A.C.
£17-50 Carr. 25p.

TE-65 VALVE VOLTMETER
High quality = =

instrument

with 28 ranges.

D.C. volts 1.5-1.,600 wv.
A.C. volts 1.5-1,500 v.
Resistance up to 1,000
megohms,

220/240v. A.C. operation.

Complete with probe and

instructions £17-50.
& P. 30p.
Additional Probes avail-

able; R.F. £1'75 H.V.
£2-124.

270° WIDE ANGLE

ImA METERS

MWI1-6 60mm. square £3'9’

MW1-8 80mni. square £4-9°
P, & P. extra

G. W. SMITH

& Co. (Radio) Ltd.

ALSO SEE NEXT TWO PAGES
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I-CONDUCTORS|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

2G:301
2G302

2N3301A
2N3392
2N 3393
2N 3394
2N 3402
2N 3403
2N 3404
2N 3405
2N3414
2N3415
2N 3416
2N3417
2N3439
2N 3440
2N 3564
2N 3565
ON3566
2N 3568
2N 3569
2N 3570
2N 3572
2N 3605

2N 3606
2N3607
2N 3638
2N3638A
2N 3641
2N3642
2N 3643
2N 3644
2N 3645
2N 3691
2N 3692
N 3693

3
2NJ4(M
2N3705

2N'iﬁ-54A
2N3855
2N3855A
2N 3856
2N3836 A
2N3858
2N3R5RA
2N 3859
2N3R59A
2N3R60
2N 3866

2N5027
2N5028
2N5029
2N5030
2N5172
2N5174
2N5175
2N5H176
2NH232A
2N5245
2N5246
2N 5249

35
2NB5AR5
2N5366
2NB3RT
2N5457
2X5458
2NB4RY |
28102
28103
28104

aN140
3N141
3N142
3N143
3N152
40050
40250
40251
40309

27p

32p

TRANSISTORS
40310 a5p | BC175  28p | B8X20 17p | NKT278 25p
40311 35p BC177 22p B8X21 37 NKT281 27p
10312 47p | BC178  20p | B8X26  45p | NgT401 87
49314  37p | BCl79  22p | BEX2T 4% D
40115 37 | Bcis2z  12p | BeX2s  ggp | NKT402 90p
403 47p | BCI182L 10p | BsX60 82p | NKT403 75p
So317 37p | BC183  10p | BS8X6l 62p { NKT404 62p
40319 55p BC1&3L  10p BBX76 15p NKT405 75p
40320 47p | BC184  18p | B8X77 200 | NgT406 62p
40323 32 | BCIB4L 12p | BSX78  26p
10324 47p | BCI86 25p | BeYes 15p | NKT451 62p
40326 a’p | BCis7  27p | BRY2s  15p | NKT452 62
40329 30p | BC212L  12p | BSY26  17p | NKT453 47p
40344 27p | BC213L  1%p | B8Y27  17p | NKT713 20p
40347 57p | BC214L  16p | BBY28 179 | ngr717 42
10348 5% | BCYlo 27p | BSY29  17p | D
40360 a2p | BCY30 24p | Bsyaz gsp | NKT734 27p
40361 47p | BCY3l  30p | BSY3¢ 25p | NKT736 36p
40362 57p | BCY32 50p | Bsy37  25p | NKT773 25p
40370 32p | BCY33  20p | BSY38  20p | NKT781 30p
40406 57p BCY34 28p BRY39 22p 0c16 5
10407  40p | BCY3s  30p | BSY43  5oOp 0p
40408 52p | BCYas  680p | BSYS5I gep | OC19 37
10409 s5p | Bcy4o  s0p | BRYs?  3gp | OC20 75p
40410 a2p BCY41 15p B8YS53 37p 0c22 50p
40412 50p | BCY42 15p | B8Y54 40p | oces 80p
404674  57p | BCY43  16p | BSYS6 900 | ooy 8
30468A  85p | BOY54 3%p | BSY79  48p 07
40528 72p | BCYss 22p | BSYso  57p | OC20 87
40600 57p | BCYSs9  28p | BBY95A 12p | OC28 25p
10603 50p | BCY60  97p | C424 15p | oces 62p
AC107  30p | BCY70  20p | cas0 150 | ocoe 62p
ACI26  20p | BCYT1 3 GET102 80D | (lax b
AC127  24p | BCY72  15p | GETI13 20p & 0p
AC128  20p | BCY78  30p | gET114 15p | OC%8 62p
AC151  18p | BCYT® 300 | gpryjg  gop | OC4! 22p
AC152  22p | BCZlo  27p 0¢42 25p
AC15s  2op | BCZ1l  40p | GETI20  28p | &
AC176 29p | BDI112 50p | GET873 12 4
AC187  25p | BD116 8112 | GETsso gop | OC# 12p
ACI88  27p | BD121  68p | gETss7 1sp | OC#6 15p
ACY17 27p | BD123  80p | cproco o oc7o 15p
ACY18  24p | BDI24  80p P oe71 12p
ACY19  24p | BDI31 75p | GET890 22p TR 18
ACY20  20p | BDI32  8Sp | GET896 22p P
ACY21  20p | BDY10 21-37 | GETse7 ggp | 9C73 30p
ACY22  16p | BDY20 81-05 | ggrsgs ggp | OC74 30p
ACY2R  17p | BDY61 8185 [ , o0 of ocTs 22p
ACY39  47p | BDY62 £1-00 P | oc7e 2o
ACY40  14p | BFi15  g8p | MATIOL 30p |
ACY41 2p | BF117  47p | MATI20 25p C77 30p
ACY44  40p | BF152 23p | MATIZ1 30p | OC78 20p
AD140 47p | BF154 38p | MJ400 2£1-07 | OC81 20p
AD149  47p | BF158  28p oCc81D  20p
: MI420 £1-12
ADI50  62p | BFI59 57 0C82 25p
ADI61  35p | BFl63  3bp | MJ42l £1.12
ADI62  38p | BFle7  26p | MJ4so sl-02 | 0C82D  1bp
AF109 45p | BF170 33p | MJa40 95p | OC83 25p
AF114  25p | BF173 300 | mys0  g7p | OC84 £25p
AFile oy | Brize osp | Myt mes | OCIS 2
AFl17 96y | BFI79  aop | MJ4%0 100 | OCliO - 3%p
AF1IR  44p | BFIs0  38p | MJ4s1 £.37 | OCl170  26p
AF121  30p | BFIS1  35p | MJE3d0 6gp | OCI71 30D
AF12{  22p | BFI82 80D | mygazo gsp | OC200  40p
AF125  10p | BFIf4  25p 0Cc201  80p
MJE371 87p
AFI26  16p | BF185  28p oc202 75
AF127 16p | BF194 17p | MJES520 8% P
AF139 28p | BF185 15p | MJEs21 87p | OC203 40p
AF178 420 | BFI96  15p | Mprioz 4gp | OC204 40D
AF179  4bp | BF197 160 | mppigs gpp | OC205  76p
AF180  50p | BF188  42p 0C206  90p
AFIAl  40p | BF200  3sp | MPF104 37
AF186  29p | BF224  pop | MPFlos 37p [ 0C207 7%
AF239  37p | BF225  20p | MPs3sss 3gp | OCP71L 4%
AP279  47p | BF237 280 | NkTi2+ 4gp | ORPI2Z  5Op
AF280  47p | BF238 2% | nyrTios gvp | ORP6C 40D
AFZ11 3% | BFe4d  32p | O P | orpe1  agp
‘ABY26  25p | BFwel 47p | NKTI26 27p
ASY27  8lp | BFws7 gsp | NKT128 27p | P346A 2%
ASY28 24p | BFWas 23p | NKTI35 27p | 8T140 15p
A8Y29  27p | BFwss 20p | NKT137 82p | STI41 20p
ABY 50 28p BFW80 22 NKT210 30p TIS34 62p
ASY51 32 | BFwWal  20p
ABYS: 25 NKT211 380p | TI843 40p
p | BFX12 2gp | > %
ASY67  asp | BFX13 ggp | NNT212 30p | TISd4 12p
ASYS6  3%p | BFX29 40p | NKT213 80p | TI845 12p
58| mre )| Nemsom ) mee
10 £1- X3 D 5
Aoror “hop | BFxss ayp | NKT25 2%p ) TISG 1%
NKT216 37p | TI848 12p
BC108  10p | BFX68 8% [
BC109 10p | BFXs4 g5p | NKT217 40p | TIB40 12p
BC113  16p | BFXs5 3%p | NKT219 30p | TIB60 178
gg}l ; %gp g]l:§ gg ggv NKT223 27p | TI8b1 12p
1 P P -
BC116 15 | BFX88  26p gzgg‘ 22 gg:g g’
BC11&  15p | BFX89 62 5 22p P
BCI18 a7p | BFXosa 70p | NKT229 30p [ XB112 12
BCl21  20p | BFY1l 42p | NKT237 35p | XCl41  86p
%g}gg ?gn gsgg gn NKT238 25p | ZTX107 1ldp
P P
Poiay o | Bryai sy | NKT240 2% ZTX108 1lp
BC134  18p | BFyas 4sp | NKT241 27p | ZTX100 17p
BC135 16p | BFY29 40p | NKT242 20p | ZTX300 1lp
BCl36  15p | BFY30 40p | NKT243 68p | ZTX301 17p
gg{{g ;gn g:;z:; & NKT244 17p | 2TX302 18p
B P o
BOLi0 36y | BFYs0 99p | NEL240 200 g;ggi g"
BC141  88p | BFY51 gop | NKT261 20p P
BC147 15p | BFY52 22p | NKT262 30p | ZTX300 18p
BC148 11p | BFY53 tls;p NKT264 20p | ZTX501 16p
BC149 15p | BFYS6A P KT27 ZTX502 £
BCliz 1% | BEYTO 4 | xgmom 53,'; Ztas 17
BC153  85p | BFY77  B7p A
BCI3S  38p | BFyso esp | NKT274 20p [ ZTX504 40p
BC157 15p | Bsx1s 17p | NKT275 20p | 2TX831 28
BC158 15p
BC159 15p
BCI60  85p
BC167  15p TRIACS
BCIGRB  14p | SC35A 100PIV3A  90p SC46A 100PIV 10A 8125
BCIAAC 15p | BCA5B200P1V3A  98p SC45B 200PIV 10A 81-35
BCI69B  14p | SC35D 400PIV 3A £1.00 8C 45D 400PIV 10A £1-50
BC169C  15p | BC 40A 100PIV6A£1-00 BC50A 100PIV 15A £1-65
BC170  12p | BC40B 200PTV 6A £1-20 SC50B 200P1V 154 4175
BC171 15p | ®C 40D 400PIV 6A £1-25  8C50D 400PIV 154 £2-00
BCl172  15p §T2 DIACS 18p

TRANSISTOR DISCOUNTS:—I124+ 109 25+ 15%; 100+ 20%
ANY ONE TYPE
POSTAGE ON ALL SEMI-CONDUCTORS 7p EXTRA. S.A.E.
FOR FULL LISTS

INTEGRATED CIRCUITS

CA3000 £1-80 | FCY101 £1-02 | 8N7413  50p
CA3005 £1-17 | FJH101 25p | 8N7420  26p
CA3007 #2-62 | FJH111 709 8N7430  28p
CA3011  75p | FJHI21 28p | 8N7440  25p
CA3012 88p | FTH131  25p | BN7441AN

CA3013 £1-05 | FJH141 28p £1-00
CA3014 £1-24 | FJHI51 26p | BN7442 £1-00
CA3018 84p | FJHI61 70p | 8N7446 #£1-26
CAB3018A £1- 10 FJHI71  26p | BN7447 £1-10
CA3019 84p | FJHIRL  25p | 8N7448 £1-00
CA3020 #£1-26 | FJH221 28p | 8N7450  25p
CA3020A£1-60 | FJH231 25p | BN7451  25p
CA3021 #£1-56 | FJH241 28p | 8N7453  23p
CA3022 £1-30 | FJH251 25p | 8N7454  25p
CA3023 £1-26 | FJIJ101 50p | 8N7460  23p
CA3026 21-00 | FJJ111 50p | 8N7472  40p
CA3028A 74p | FIJ121 80p | BN7473  45p
CA3028B £1-05 | FJJ131 .@g 8N7474  43p
CA3029  87p | FaJ141 £1- 8N7475 2100
CA3029A21-65 | FIJ181 75p [ BN7476  45p
CA3030 £1-87 | FJJ191 85p | BN7483 £1-00
CA3035 £1-28 | FJJ211 £1-25 | 8N7486  50p
CA3036  72p | FJJ251 £1-25 | BN7490" £1-00
CA3039  82p | FJL101 £1-25 | 8N7492 £1-00
CA3041 21-08 | FIY101  25p | 8N7493 £1-00
CA3042 21-08 | IC1O £2-50 | BN7495 £1-00
CA3043 #£1-37 | IC12 £2-50 | BN7496 £1-00
CA3044 21-20 | L90O 40p | 8N74107 45p
CA3045 21-22 ] 1914 40p | BN74153 £1-80
CA3046  8lp | L923 40p | 8N74154 £2-20
CA3047 £1-37 | MC724P  88p | BN74160 £1-80
CA3048 £2-04 | MC780P 22-47 | 8N74161 £1-80
CA3049 £1-60 | MC788P  82p | BN74164 £2-20
CA3050 £1-84 | MC780P 51-24 8N74165 £2-28
CA3051 £1-34 | MC702P 8N74192 £2-28
CA3052 £1-85 | MC799P 8N74193 £2-25
CA3053  46p | MC1303L 52 62 TAA241 £1-62
CA3054 £1-09 | MC1304P82-75 | TAA242 24-25
CA3055 £2-40 | MC1305P£3-88 | TAA243 £1-60
CA3059 £1-85 | MCB38P £5-49 | TAA263  7Bp
CA3064 £1-20 | MC1435P23-45 | TAA293 97p
FCH101 85p | MC1552G£4-61 | TAA300 £1-75
FCH111 £1-05 | MC1709CG 94p | TAAR10 £1-25
FCH121 £1-05 | MFC4000P TAA320 72
FCH131 50p £1- TAA350 £1-75
FCH141 £1-05 | PA222 24 TAA435 £1-47
FCH151 £1-05 | PA230 £1-00 | TAA521 £1-32
FCH161 50p | PA234 £1- TAA522 £3-60
FCHI171 2105 | PA237 21-85 | TAA530 24-85
FCHI181 £1-05 | PA246 £2-45 | TAARIL 24-45
FCH191 £1-05 | PA424 £2-35 | TABIOL  87p
FCH201 $£1-30 | PA264 £4-47 | TAD10O £1-97
FCH211 #£1-30 | PA265 £4-97 | TAD110 £1-87
FCH221 £1-30 | 8N7400  25p | 8L403A 2225
FCH231 £1-50 | 8N7401  25p | 8L702C £1-47
FCJ101 21-60 | 8N7402  25p | UA702A £2-80
FCJ111 £1-50 | 8N7403  26p | UATRC  T7p
FCJ121 £2-75 | 8N7404  25p | UA703C £1-37
FCJ131 #£2-75 | 8N7405  26p | UA709C £1-25
FCJ141 $£5-25 | 8N7406  80p | UA710C £1-25
FCJ201 £1-80 | BN7408 25p | UA7I6  21-87
FCJI211 #£2-75 | BN7409  25p | UA723C £1-62
FCK101 £4-30 | 8N7410  25p | UA730C £1-60
FCL101 #2-80 | 8N7411 28p | TA741C  87p

BRIDGE RECTIFIERS

PLASTIC ENCAPSULATED
PIV 1A 200 PI

600 P 50p IV 4A %p

50 PIV 2A 55p 400 PIV 4A 80p
100 PIV 24 60p 50 PIV 6A (7]
200 PIV 2A 67p 100 PIV 6A 7bp
400 PIV 2A 80p 200 PIV 6A 85p
50 PIV 4A 80p 400 P1V 6A £1'10
100 PIV 44 70p

SILICON RECTIFIERS MINIATURE

WIRE ENDE

D PLASTIC

IN Series PL Series CL Series

1 amp 156 amp 3aemp

4001 50P1V 8p 10p 19p
4002 100PIV 8p 1lp 20p
4003 200PTV 10p 12p 22p
4004 400PIV 10p 12p 25p
4005 600PIV 12p 15p 26p
4006 BOOPIV 15p 17p 27p
4007 L60OPIV 20p 20p 30p

50+ less 159;,; 100+ less 209,

SILICON RECTIFIERS

STUD MOUNTING
104 -5A 35A
100P1V — 45p 50» 21-82
200PIV 26p 50p 55p £1-42
400P1V 30p 55p 82p 2177
B00PIV 32 80p 7% 2212
800PIV 35p 75p 87p 2247
1000PIV 40p 86p *1-05 2277
50+ less 156%; 100+ less 20%
DIODES AND RECTIFIERS
1N34A 10p b4 12p GJI™™ 37
1IN914 7 BAX13 12p OA5 17p
IN916 7p BAXI$§ 12p OAS 12p
AAlL19 7p BAY31 7p OAlD 22p
AAL29 10p BAY38 25p OAY 10p
AAZ13 10p BY100 16p OA47 7P
AAZ15 12p BY103 22p OA70 7p
AAZ17 12p BYI122 370 OA73 10p
BAL0O 15p BYI124 15p OA79 8p
BAl02 22p BYI26 15p OAR1 ki)
BAI10 32p BYIi27 17p OAS83 kil
BAllL 27p BYI164 57p 0AY0 7
BAl12 70p BY210 35p OA91 ki)
BAll15 7p BYZI1 32p OAYS ki)
BAl41 32%p BYZ12 30p 0OA200 10p
BAl42 82p BYZ13 28p 0A202 10p
BAl44 12p BYZ16 40p O0A210 17p
BAld45 20p FRT3/4 220
THYRISTORS

PIV 50 100 200 300 400
1A 25p 2% 3 40p 47p
4A — 47p 55p 57p T
5A — 55p 85p — 5p
TA — 55p 85p — 97p

REDPOINT HEATSINKS
Watype 1-26” x 517 W-type 1-257 x 517
oW 2% 22p 4w 47 37
3W 3" 30p W 67 55p

P. & P. 15p
TO5 and TO18 Finned 5p

VALVES
0A2 88p | 2524 30p | EL9S 36p
0OB2 45p | 2575 42p | EM80 40p
0Z4 30p | 25Z6 85p | EM81 50p
IL4 20p | 30C15 80p | EM84 35p
IR5 35p | 30C17 8Sp | EM85 2100
185 £25p | 30C18 75p | EM87 43p
1T4 25p | 30F5 85p | EYS1 40p
U4 27p | 30FL1 70p | EY86 40p
1U5 50p | 30FL12  92p | EY87 42p
2b21 85p | 30FL14  75p | EZ140 45p
3Q4 40p | 30L15 85p | E241 45p
384 86p | s0L17 80p | EZ80 25p
av4 45p | 30P12 80p | EZ81 28p
5R4 80p | 30P19 80p | G232 48p
5U+4 83p | 30PL1L 70p | G234 60p
5V4 42p | 30PL13  93p [ KT66  42-05
5Y3 32p | 30PL14 90p | KT8S  #2-00
574G 40p | 35L6 50p | MU14 80p
6/30L2  75p [ 35W4 30p | PABCSO  40p
6ACT 25p | 3524 80p | PC86 80p
6AGT 40p | 3525 40p | PC88 80p
6AKS 30p | 50B5 45p | PCO7 45p
SAKSE 57p | 5005 40p | PCY0O 48p
RALS 20p | 80 50p | PCC84  40p
8AMSE 33p | 8542 40p | PCC85  40p
6AQ5 35p | 807 50p | PCCBE  55p
6A86 87p | 1625 50p | PCC89  50p
6ATS 30p | 5763 70p | PCC189  85p
6AU6 25p | 6146 £1-50 | PCF80  380p
6AVE 30p | AZ31 50p | PCF82  34p
6BAS 25p [ CY31 35p | PCFB4  50p
6BES 30p | DAF91  25p | PCF86  60p
G6BH6 46p | DAF96  42p [ PCF800  80p
8BJ6 45p | DF91 25p | PCP801  50p
6BQ7A  40p [ DF98 42p | PCF802  S0p
6BR7 85p | DK91 35p | PCPSO5  76p
6BRR 88p | DK92 50p | PCF806  70p
6BW6 88p | DK96 42p | PCF808  75p
6BW7 70p | DL92 85p | PCL82  35p
6BZ6 85p | DL94 45p | PCL83  65p
6C4 33p | DL96 42p | PCL84 45p
ACD6  £115 [ DM70 3%p | PCL85  40p
6CL6 50p | DY86 33p 46p
6CQ4 83p | DY87 85p { PFL200  70p
6F1 82p | ESSCC  @5p | PL36 85p
GF6G 30p | E1I80F  85p | PL81 50p
6F13 38p | EABCSO 86p | PL82 45p
AF14 85p [ EAF42  85p | PL83 45p
6F15 85p | EBO1 20p | PL84 40p
6F18 46p | EBC41  55p [ PL500  75p
AF23 80p | EBCSL  30p | PL504  80p
GHE 20p | EBF80  40p | PY32 55p
634 50p | EBF83  40p [ PY33 83p
835 20p | EBF89  32p | PY80 85p
6J5GT  30p | EBL21  80p | PY81 30p
616 20p | EC86 80p | PYB2 80p
6J7 45p | EC88 80p | PYE3 38p
6K8G 88p | ECC40  60p | PY88 40p
6L6GT  45p | ECC84  380p | PY800  50p
6LD20  40p | ECC85  80p | PY801 50p
6Q7 40p | ECC88  40p [ U2s 759
68A7 40p | ECF80  86p | U26 76p
88G7 85p | ECFe2  85p | Uso 32p
8837 40p | ECF88  85p | Us2 33p
68K7 36p | ECH21  57p | U191 75p
6817 85p { FCH35  60p | U281 40p
A8N7 85p | ECH42  70p | U282 40p
68Q7 40p | ECH81  30p | U301 40p
6U4 60p [ ECHS3  40p | UB0l  £1.00
6V6G 25p [ ECL80  40p | UABCS0  85p
6V6GT  32p | ECL82  35p | UAF42  85p
6X4 30p | ECLA3  65p | UBC41  50p
6X5G 30p | ECL88  40p [ UBCS1  40p
6X5GT 27p | EF37A  60p | UBFS0  40p
1002 50p | EF39 40p | UBF89  36p
10F1 90p | EF40 50p | UCCss  49p
10P13 55p | EF41 88p | UCCs  40p
10P14  £1-10 | EF42 70p | UCF80 55p
12AT 30p | EF80 25p | UCH21  60p
12AT7  30p | EF85 35p | UCH42  70p
12AU7  30p [ EF86 80p | UCHS1  86p
12AX7 30p | EF89 £8p | UCL82  36p
12AV8  33p | EF9l 33p | UCL83  680p
12BA6 36p | EF92 40p | UF41 80p
12BE6  35p | EF183 30D | ypso 86p
12BH7  40p | EF184  38p [ e
19AQ5  38p | EH90 40p dop
20D1 45p | EL34 50p | UF89 350
20F2 75p | EL33  £1-25 | UL4L 88p
20L1 2110 | EL41 85p | UL84 30p
20P1 50p | EL42 88p [ yyq1 a5p
20P3 80p | ELSL 550 | v 3
20P4  £1:10 [ EL84 28p 09
20P5  £1-20 | EL85 43p | VR105/30 38p
25L6 45p | ELO1 82p | VR150/30 35p
ZENER DIODES
400 MW 1-5 watt 10 watt
3-3-33 Volt | 2-4-100 VoIt 3-9-100 Volt
15p each £20p each 28p each
25 + less 15%; 100+less 20%
2N 3055 75p AF239 87p
26+ 62p 25+ 32p
100+ 50p 100 + 28p
500 + 285p
1000+ 20p
BC113 15p BCl148 11p
25+ 13p 26+ 9
100+ 12p 100+ 8p
500+ 10p 500+ i
1000+ 8p 1000+ 6p
BYZ13 25p BC168C 15p
25+ 20p 25+ 12p
100+ 17 100+ 10p
500+ 15p 500 + 8p
1000+ 13p 1000 + 8p
BC107/8/9 10p | BC169C 15p
25+ 9p 25+ 12
100+ 8p 100+ 10p
500+ P 500+ 8p
1000+ 6p 1000+ 6p
ocT1 12p AD161/AD162  3bp
25+ 10p 25+ 30p
100+ %o 160+ 2p
500 + 8p 500+ 22p
1000+ 7 | 1000+ 20p
072 12p BF194 17
25+ 10p 25+ 16p
100 4 8p 100+ 13p
500 + 8p 500+ 12p
1000 + 7w 1000 + 10p

‘— See previous page © G.W.SMITH & Co. (RADIO) LTD » Also see opposite page —}
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33 3% OR MORE

SEND S.A.E. FOR
DISCOUNT "PRICE LISTS
AND PACKAGE OFFERS!

RECORD
DECKS

B.S.R.

Mini Mono} £4-97

C129° £6-9

to” £118% | GARRARD

510 £1295 | Adolre £8-40

310 £1095 2025 T/C* £9-87

MP60 T. 3000* 10-50

wso | Smu SIS
TP60 T.P.D.2 :

M 18-25 8L65B £14-97

610 T.P.D.1 £32-97 AP76 £2097

510 T.P.D.1 £20-97 8L72B £26-00

210 Package® 8L75B £28-50
£11-75 8L95B £38-50

H.T.70 £17-25 | 401 £29-50

H.T.70 Package GOLDRING

THOReNS VYT | G $3530

TD125 £64- GL75 £29-97

TD125AB £09- 97 GL75P 9-97

TX25 £8- LID69/75 £3-40

TD150AI1  £39- 50 G99 £21-97

TD150AB II £42-95 PIONEER

TXI11 £392 | PL12AC £3795

1 Mono * Btereo Cartridge
All other models less Cartridge
Carriage 50p extra any model.

RECORD DECK
PACKAGES

Decks supplied ready
wired in plinth and
cover fitted with cart-

ridge.
Garrard 2025 T/C with
Sonotone 9TAHCD
£15-00
Garrard 8P26 III with G)oldrmg G800
Garrard AP76 with Gold 1ng G
BSR MP60 with Audio T'chnlcn AT 55 £21:00
Gokiring GL69/2 with Coldring G800 £39-00
Goldring GL75 with Gollring G800. .
Goldring GL75 with Gecldring GS80OE
Carriage 50p exira any model.

SINCLAIR EQUIPMENT
Project 60. Package Offers

a M O A0S

50080

2 x Z30 amplifier, sterec

60 pre-amp, PZb6
power supply. £16-75. (arr 37tp. Or with PZ6§
power supply, £18-85. C.rr. 37¢p. 2 X Z50 ampli-
fler stereo 60 pre-amp, PZ: power supply. £80- 25
Carr, 87¢p. Transformer 4 PZ8, £8-971 extra.
Add to lny of the above £4-87¢ for active filter
unit and £16 fora pairof 16speakers. PROJECT
60 FM TUNER 974, Carr. snp All ol.her
Binclair products in sto-k. IC1 . 2,000
amplifier £25-00. Carr. 37{p. ‘!000 Ampll.ﬂer
& OO'Cnrr 37}p. Neoferic amplifier £45-97¢.
IT.

Latest

Gatalogue

Qur latest edition giving full details of a
comprehensive range of HI-Fl EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
248 pages, fully illustrated and detailing
thousands of items at bargain prices.

SEND
NOw!
ONLY

<

—

TELETON SA@-206 STEREO
AMPLIFIER

Lateat exciting release. Brand new model, beauti-
ully styled with walnut case. 6 + 6 watts r.m.s.
witched inputs for mag, xtal, sux, tape. Incor~

porates volume, baas, treble and sliding balance

control, scratch filter and louduess control.

Rec. List £32-50. Our Price £19-97. Carr. 37p.

Suggested system. 8AQ 206 amplifier, 8P25 III,

plinth and cover, G800 cartridge, pair DJ 3 way

speakers. Total Rec. List £81. Our Price £569-50.

Carr. £1-50.

TELETON SPECIAL OFFER !

CR10T AM/FM STEREO TUNER AMPLIFIER
WITH MATCHING PAIR S8A1008 SPEAKER
SYSTEMS Output 4 watts per caannel. Excellent
reception AFC, built-in MPX. Cer/XTAL Input.
Total List £30-25. OUR PRICE £29-95. Carr.

62¢p.

Also available with Garrard 2025T/C Record
Changer, Plinth, cover and stereo cartridge.
Ready wired. £43. Carr. £1

TRANSISTOR FM TUNER

8 TRANSISTOR
HIGH QUALITY
TUNER 8IZE
ONLY 6ln. x 4in. x
2¢in. 8 L.F. stages.
Dguble tuned dis-
criminator, ample
output to {feed most
amplifiers. Operates
on 9 volt battery, Coverage 88-108 Mc/s. Ready
built ready for use, Fantastio value for money,
£6:37%. P. & P. 12¢p.

STEREO MULTIPLEX ADAPTORS, £497%.

MARCONI CT44 TF956 AF
ABSORPTION WATTMETER
1 p/watt to 6 watts £20. Carr. £1.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high-quality port-
able iustrument 8ine
1 Hz to 100 KHz, 8quare
20 Hz to 20 KHz. Qut-~
put max. +10 db (10

TRANSISTORISED L.C.R. A.C MEASURING
BRIDGE.

A npew portable

bridge offering ex- i

cellent range and

accuracy at low coat. | Q |

Ranges: R, 10— | B ¢
1.1 MEG g 6 | & :
i
@ Q|
A

Ranges + 1%. U

L. 1uH—111 HEN- [
RIES. 6 Ranges — —-
2%, ©, 10PFy T

1110MFD. 6 Ranges

+ 2%. TURNS RATIO 1:1/1000—1:11100.
6 Ranges + 19%. Bridge voltage at 1,000 CP8.
Operated from 8 volts. 100uA. Meter indication.
Attmtive?wne metal case. 8lze 7] x 5 x 2°
£20. P. & P, 25p.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

& Ranges 400 kHz-30
mHz. An inexpensive
| instrument forthe handy-
| wan. Operates on 9 v.
battery. Wide easy to
read scale. 800 kHz
modulation. 5§ in. X 5§
in. x 3f in. Complete
| with instructions and
leads. £7-97¢ P. & P.20p.

LAFAYETTE TE-46 RESISTANCE

CAPACITY ANALYSER
2 pf2,000 mfd.
2 ohms-2000 meg-
ohms. Also checks
impedance turns
ratio insulation.
200/250 v. A.C
Bn.nd l(ew. £17- 50
Carr. 37}p.

TO-2 PORTABLE
OSCILLOSCOPE

A genenldlimurpou low ocost
£CONOMmY 08t pe for

day use. Y amp. Bmdwldzh
2 CP8—1 MHZ, Input imp.
2 meg Q. 26 PP, illuminated
scale. 2° tube, 115 X 180 x
230 mm. Weight 8lbs. 220/
240v. A.C. Bupplled brand new
with  handbook.  £22-50.
Carr. 50p.

a8l

-

UNR 30 RECEIVER
4 Bands covering 550kefs « 30me/s. B.F.O. Built
in Speaker 220/240v AC. Brand new with instruc-
tions. £15-76, Carr. 37}p.

WS62 TRANSCEIVERS
Largequantity available for EXPORT!
Excellent condition. Enquiries invited

LAFAYETTE HA-600 RECEIVER
General
coverage
150-400
kc/s,

variable B.F.O., noise limiter, 8 Meter, Band-
spread. RF Gam 157X 93" x B}". 18 1b. 220/240v
AC or 12v DC. Brand new with instructions. £45
Carriage 50p.

FULL RANGE TRIOEQUIPMENT

CRYSTAL
CALIBRATORS
NO,
a=) Small portable crystal
controlled  wavemeter.
Size 7in. x 7}in. x 4din.
Frequency range 500
Keja—10 Mcfs (up to
30 Mc/s on harmonics).
Calibrated dial. Power
requirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent coudi-
tion. £4-47t. Carr. 37¢p,

B.C. 221 FREQUENCY METERS
Latest release 125 KHz-20 MHz. Fxcellent con-
dition. Fully tested and checked and complete
with calibrator charts. £87-50 each. Carr. 50p.

RUSSIAN C1-16 DOUBLE
‘OSCILLOSCOP!

5 mc/s Pass Band. Beparate Y1
and Y2 amplifiers. Rectangular
5 in. x 4 in. C.R.T, Calibrated
triggered sweep from .2 ufsec.
to 100 milli-sec. per cm. Free
running time base 50 c¢/s-1 mec/s.
Built-in }.ime base calibrator an(}

complete with all accessories
and instruction manual. £87
Carr. pakd

TEIII DECADE RESISTANCE ATTENUATOR
Variablerange 0-111

db. Connections.
Unbalanced T and
Bridge T. Imped-
aoce 600 ohma,
Range (0.1 db x
10) + (1 db x 10)
+ 10 + 20 + 30 +
40 db. Frequency:
Accuracy: 0.05 db. + indication db x 0.01.
Maximum input less than 4 watts (50 volts),
Built in 600  load resistance with internal/
external switch. Brand new £87-50 P. & P. 25p.

DC to 200 KHZ (—3db).

K ohms). O
220/240 v. A.C. Bize
215 mm X 150 mm X
120 mm.

Price £27-50
Carr. 25p.

MARCO':I TF.142E DISTORTION

ACTOR METERS
Excellent condition. Fully tested 220. Carr. 75p.

TE-20RF SIGNAL GENERATOR
Accuratz wide range

algnal generator cover-
ing 120 ke/s-260 Mc/s.

calibrated.
R.F. attenuator, Op-
eration 200/240 v. A.C.
Brand new witb Instruc-
tions, £15.

P. & P. 37¢p. B.A.E, for details

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 Kc/s—500 Mc/s on
¢ bands. Directly cali-
brated. Variable RF.
attenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. £15. Carr. 37¢p.
Bize 140 x 215 x 170 mm.

SOLID STATE VARIABLE A.C.
- VOLTAGE REGULATORS

Compact and panel mounting.

Ideal for control of lamps,
i drills, electrical appllances ete.
Input 230/240 v. A.C. Output
continuously variable from
20 v. -2'30 v. Mode) MB 2308

£11-974 Postage 12"’

AUTO TRANSFORMERS
0{115/230v. Step up or step down, Fully shrouded.
W. £2-374, P. & P. 17¢p
w £3 22

5,000 W. £36-00 P. & P

VOLTAGE STABILISER TRANS-
FORMERS. 180-260v. Input. Output 230v.
Available 150w or 225w, £12-50, Carr. 25p.

230 VOLT A.C. 50 CYCLES
RELAYS Brand new. 3 sets

of changeover
contacts at § amp rating. 50p each
P. & P. 10p (100 lotz $40) Quan-
tities availabie.

LARGE STOCKS OF TEST
EQUIPMENT AND
RECEIVERS—MARCONI,
ETC., FOR CALLERS

High quality ceramic construction, Windings embedded In vitreous enamel.

Heavy duty brush wiper, Continuous rating. Wide range avallable ex-stock.
fixing, $in. dla. shatts. Bulk quantities available.

25 WATT. 10/25/50/100/250/600/1000/1600/26000!‘50000]11115 72ip.P. & P.7¢p

8ingle hole

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. £1-05.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, £1-37¢. P. & P. 7ip.

05. P. & P. 7{p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS
Sine: 20 cps to 200 kc/s. on 4 bands, Bquare
20 cps to 30 ke/s.
Output impedance
5,000 ohms, 200/
250 v. A.C. opera-
tion. Suppilied brand
new and guaran-
teed with instruc-
tion manual and
leads, £16-50.
Carr. 37¢p.

‘““YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

5 Amp ..

8 Amp .. £14-50
10 Amp .. £18'50
12 Amp .. £21-00
20 Amp .. £37-00

G.W. SMITH&GO (

27 TOTTENHAM CT. RD. LONDON, W
3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

OPEN S5-6 MONDAY TO SATURDAY

OUTPUT VARIABL g

Tel:01-636 3715
Tel: 01-437 8204
Tel; 01-437 2155
Tel: 01-262 0387

—— (o=

Excellent quality ® Low price ® Immediate delivery

MODEL 8-260 MODEL §-260 B Panel Mounting
Genera] Purpose 1 Amp .. oo 25-50 C/’ T
Bench Mountinz 2.5 Aml’l B £6-62¢ o ‘Igl'
1 Amp .. ease add postage i 6 I
25 Amp .. £675 | ALL MODELS -
P 28R | InpuT 290 VOLTS, M

50/60 CYCLES 'Ilm

o560 voLms M| n 2

Speclal diacounts for quantity

i M

I Qrdui s 10~
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BETTEB GET SET'

BEST OFFER YET! Famous
BC.221 Frequency Meter
125 KHZ-20 MHz. Complete
with valves, crystal and charts,
Only £§3-50. Carr. £1°50.
Limited number.

Order Now!

Marconi 801 A Signal Genera-
tor. 10-310 MHz. In original
transit case. £45. Carr. £2-50.

Crystal Calibrator Ne. 10. Crystal i
controlied heterodyne wavemeter
covering 500 KHz-10 MHz (Harmonics @ ¥

up to 30 MHz). Power required
300v. D.C. i5mA. 12V. 0-3A D.C.

Test equipment for 62TM/RC.

Only £425. P. & P. 50p.

Few only—Ne. 62 TM/RC i-5-
10 MHz. £17-50. Carr. £2.

20° Telescopic Masts.
£3-75, Carr. £1.

5’ 27 extension sections to
fit bottom of above mast
to increase height. £1-25
each (any number supplied)

t AERIAL MAST EQUIPMENT

35 Mast. (7—5'2" inter-
locking sections) with base
piate and 12 nylon guys
wuth semi-auto tensioner.
50. Carr, £2'50,
70" Must. Ditto. 16 guys,
block and tackie. £45.
| Carr. £2-75.

F. Antennu Tuner
(A T.U.) Cylinder design
E 10" x 44", Precision cali-
! brated scale. Suitable for
tuning most aerials for
increased signal strength. A must
for senous operators for RC or
T™M. Full instructions,
Only £1-75. P. & P, 25p.

A.T.U. Tuning Inductance No. |.
Improved version to above but with
‘Roller Coaster’ design silver or
silver plated wheel traversing on
wire on ceramic former. Will
handle considerable RF. Logging
dial with fast and slow tuning.
Only £2-75. P. & P. 374p.

A.T.U. Open Type. Mounted on
ceramic former and feet. |6G silver
or silver plated wire with wheel
traversing. In original packing.
As used with No, 53 Transrmuer
Only £2-50. P. & P, 50p

VHF Communication R-caivcr

LOWE ELECTRONICS

119 Cavendish Road, Matlock, Derhyshire
Tel: Matlock 2817

SSB Communications Equipment,
Test Gear, etc. Importers of Yaesu
Musen, F.E. & Inoue Equipment.

In addition to our wide range of new equip-
ment, we offer the following second-hand
receivers and test gear.

Receivers:
Lafayette HA-350 £55

R.C.A. 8516L £150

Collins 51J3 £150

Collins 51J4 £275

Collins URR 390A £350

Collins URR 388 £225

Heathkit SB301 plus extra CW filter £110
Inoue IC-700R £60

Sommerkamp FR-500 £110

Test Gear
Signal generators CT7212 (85 kHz to 32 MHz
AM/FM) £29-50

BC221's £15-£25 according to condition
and linearity.

Mikes, keys, keyers, monitors, mobile
antennas (Tavasu), headsets, intercomms.,
VTVM's, low voltage regulated p.s.u.'s,
SWR bridges, components, etc., etc.

Have you equipment to sell? May pay you
to get our quote.

Send a large s.a.e, and we will fill it with
lists of components, equipment, sundries,
etc., etc.

1392, Frequency range $5-150 MHz.
Normally crystal controlled model.
Supplied for tuneable operation.
Power requirements 240v  AC
B0mA 6-3v-4A. Only £8-50. Carr.£1.
Complete station with PSU and
E;gerI Unit, Only £12:530. Carr.

No. 19 TM/RC Rebuilt. Complete station with
PSU, Cables, Mic, Aerial etc. £22-50. Carr. £3.
No. 19 SET 500uA Meters. Scaled 0-600 and
0-15v. Brand New, Boxed.
£1-25. Post paid. (Quantity
prices on request.)

All No. |9 spares in stock.
Complete instruction book
with circuits for No. 19
equipment. 37{p. Post paid.
R.F. Amplifier. To increase
output of No, |9 set, Only £3-75. Carr. £1-25.
Instruction book for RF Amp. 37{p. Post paid.
Heavy Duty Batteries. New
in metal cases with carrying

handles.

6v. 40AH 104" x 94" x 5"
2-25. Carr. £1.

6v. BS5AH. 13" % 94" % 7"

£3-25. Carr. £1-25,

6v. IOO/IISAH 157 % 11" % 7"
£3- 61} Carr 1-25,

6v. 170AH. |5§"x|3'x7'
£4:624. Carr £1-50.

(Special price for quunuue: )

Famous Teie ‘F’ Field Tele-
phones. Suitable for Farms,
Building Sites, etc. Communica-
tion up to 5 miles or more.
Rugged construction, will last a &
lifecime. Only £5-75 pair. Carr,
£1. (Twin telephone wire for
above available—ask for price.)

Ex RAF Periscopes. Made by
Kelvin Hughes containing a pre-
cision made optics system pro-
viding crystal clear wide range
vision (2 prisms and 8 lenses).
Builc in 24v heating circuit to
prevent misting and freezing.
Approx, 24" long with folding
handles and rubber eyepiece.
Complete, as new, in instrument
case, Only £5. Carr. 75p. (Less
case—store soiled £3:75. Carr.
75p.)

Many other Ex-Govt. Surplus
Equlpmel’lt uems in stock, Re-
ceivers etc. in small quantities
too numerous to mention. En-
quiries invited. List 25p. Post
paid, (Refundable against pur-
chases over £3.)

Surplus Electronic Trading

Drivers End Lane, Codicote, Hitchin, Herts,
SG4 8TP

Vary the strength
of your ||ghﬂng with a

The DIMMASWITCH is an attractive and efficient dimmer unit
which fits in place of the normal light switch and is connected
up in exactly the same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fittings. Two models
are available, with the bright chrome knob controlling up to
300w or 600w of all lights except fl at mains voltag
from 200-250V, 50Hz. The DIMMASWITCH has built-in radio
interference suppression
Price: 600w—£3.20.  Kit Form—£2.70.

300w—£2.70. Kit Form—£2.20.
Al plus 10p post and packing.

Please send CW.0.to.—

DEXTER & COMPANY
4 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH. Tel: 0244-25883.
As supplied to H.M. Government Departments,

Hospitals, Local Authorities. etc.

WW—080 FOR FURTHER DETAILS
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GUT THE GOST
OF SERVIGING
WITH LONG LIFE

LOOK AT THESE PRICES AND MAKE
YOURSELF POUNDS MORE PROFIT

Type Goods P. Tax Total
EB 91 12 Skig 18p
ECC 82 p B A0p
EF.80 19p Ep 2Tp
EF 183 26 1p 37p
EF 184 2hp 1p a7p
PCC 189 20 170 d1p
PCF.80 24p 10 Ip
PCF 86 LT 11%p Jalip
PCF 801 S 12%p A2%p
PCF.802 2% T ERT
PCL 82 Hp p 34p
PCL.84 2p 10p 34p
PCL 85 FEp 1Mp a7p
PCL 86 p 1p 38p
PFL 200 3Tp 1Gp 53p
PL.36 3Bp 16p Gdp
PL 84 19i4p Bp 2TEp
PL 504 3 16p Ghp
PL 508 Adp 1Bp G2p
PL.509 BTp 28p 95
PY 500A adp 185 B p
PY.800 201 8%p Tan

Subject 1o settlement discount 5% of Goods content 7 days
and 2%:% _rnomhly

Toshiba valves are being used extensively

by mojor national companies. Here is your

opportunity to toke advantage of the savings

to be made.

‘Phone

Wrife or
COMBINED PRECISION COMPONENTS,
(PRESTON) LTD.

3, Moor Pork Avenue, Preston, PR1 6AS, Loncashire
Tel. Home Sales Division. Preston 0772 56347

Export Division. Preston 0772 54157

Thanksto a bulk purchase we can offer

BRAND NEW P.V.C. POLYESTER
AND MYLAR RECORDING TAPES

Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with
imported, used or sub-standard tapes. 24-hour
despatch service.

Should goods not meet with full approval, purchase
price and postage will be refunded.

S.P 3in.  160fr.  1Op Sin.  600ft. 30p
WP qifin. 900fc. 4lp Zin. 1,200ft. 45p
vp. J3in. 225f, 24p Sin.  500fc. 4lip
5}in. | 200f|:. S0p Vin, 1.800fc.  dSp

3in,  350fc, I2ip Sim, 1,200fk
D.P. < ZHin 1800fc, B Tin. 2,400fc.
Postage on all orders 7ip
COMPACT TAPE CASSETTES AT
HALF PRICE

60, 90, and 120 minutes playing time, in original
plutce library boxes.
MC 60 45p each. MC90 621p each. MC 120 92p each

STARMAN TAPES
28 LINKSCROFT AVENUE, ASHFORD,
MIDDX.

60p
£1-00

- —
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TWO
NEW A.C./D.C.
MULTIMETERS
FROM RUSSIA

TYPE 4312—low sensitiv-

ity (667 o.p.v.) extremely

sturdy  instrument for
general electrical use.

D.C. ranges: 0.3-1.5-7.5-30-
60-150-300-600-300V and
76mV;  300ua-1.5-6-15-
60-150-600mA }.5-6A.

A.C. ranges: 0.3-1.5-7.5-30-
60-150-300-600-900V.
1.5-6-15-60-150-600mA.
1.5-6A.

Resistance: 0.2-3- 30kﬂ

Accuracy: D.C. 1%; A.C.
1.5%.

PRICE, with carrying case

and leads £9-75

TYPE 4318—high sensitivity for general electronic and TV-radio
repair applications.
Bensitivity: 20,000 o.r.v. DC and 2,000 o.p.v.
D.C. ranges: 75mV-1.53-3-7.5-15-30-60-150-300-1 600\'
60-120-6001LA-3-15-€0-300mA-1.5Amp.
A.C. ranges: 1.5-3-7.5-15-30-60-150-300- 600\'
6004 A
Resistance: 0.
Capacity and Transmhsion Ievel scales.
Accuracy: 1.5% D.C.; 2% A.
PRICE, with carrymg case snd leads £10-50.

Both Instruments have knife edge pointers and mirror scales.

WHEN ORDERING BY POST PLEASE ADD £0-124

(2/6) IN £ FOR HANDLING AND POSTAGE.
NO C.0.D. ORDERS ACCEPTED

ALL MAIL ORDERS MUST BE SENT TO HEAD

OFFICE AND NOT TO RETAIL SHOP,

NEW TRANSISTORS ADDED
SILICON PNP PLANAR EPITAXIAL LOCK-FIT
Dissipation 300 mW; Ft =100 Mc/s. 2

FW87 60V p hfe min. 80.. oo oa .. 030
BFW. 60V~ hfemin. 40.. .. 0o .. 025
BF W, 40V hfe min. 80.. .. oa .. 023
BFW9L 20V hfe min. 40.. oo oo .. 020

MINIATURE WIRE ENDED SILICON
ECTIFIERS
1N4002 1A .. - 0l
1N4004 1A . 012
1N4006 800 p Lv. 1A 01

MVIOB LIGHT EMITTING DIODE
To 18 outline. Brightness 500 Ft.L at 50 mA. Forward voltage
1-68 to 2V. Bpectral length 6300 to 7000A (red light). Lens
diameter 0-170in.

PRICE £1-05 plus 0-10 P, P.

INTEGRATED MONOLITHIC DUAL
OPERATIONAL AMPLIFIER MCI435P
Two identical amplifiers in 14-pin dual-in-line epoxy package.
400mW dissipation. Typical open loop voltage gain 7000. Max.
dlﬂel}en"m] input + 5V. Power supplies 6 to 9V. Max. frequency

1 mefs.

MINIATURE CERAMIC CAPACITORS
25V ING

D.C. WORK

5°, toleranse: 22-27-33-39-47-56-68-100-120-150-
180-220-270-330-380-470-560 5 20p per 20
680-820-1006pF 50 .. 22pper20
20% + 50% tolerance: 1500- “200pF .. .. 22p per 20
3300-4700-6%00-10,000pF .. .. 24p per 20
20° + 80" tolennee. 0- OlﬁuF .. .. 25p per 20

0-022uF .. . ..  28p per 20

G-033uF .. aa ..  28p per 20

0-047uF . .. 80p per 20

Note: Minimum orders acoepted 90 per tne

brator
Full

Y1 and

8ec, per cm.

details  on
Full servicing facilities and
spares available.

TWO NEW OSCILLOSCOPES FROM RUSSIA

CI-5§ SINGLE BEAM
OSCILLOSCOPE

10 me/s

passband,

triggered

sweep from 1 w sec. to 3 milli-
sec. Free running time base
from 20 ¢/s to 200 ke/s. Built-in
time 1narker and amplitude
3-in. cathode ray
tube with telescopic viewing

calibrator,

hood.

Cl-18 DOUBLE BEAM
OSCILLOSCOPE

5 me/s passband. Separate
Y2 amplifiers,
rectangular 5 in. x 4 in.
cathode ray tube. Cali-
brated triggered sweep
from 0.2 p sec. to 100 milli-
Free running
time base 50 c¢/s to 1 me/s.
Built-in time base calibra-
tion and amplitude -cali-

£87-50

request,

£3900

OUR 1970/1971 CATALOGUE I8 AVAILABLE. PLEABE

SEND 8.A.E. FOR YOUR FREE COPY.
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PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN

Head Office:

44a WESTBOURNE GROVE,
Tel.: 727 5641/2/3

Cables: ZAERO LONDON

Retail branch (personal callers only)
85 TOTTENHAM COURT RD,,
LONDONW.2.Tel: 580 8403

LONDON, W.2

A.R.B. Approved for inspection and
release of electronic valves, tubes,
klystrons, etc.

SPECIAL PURPOSE VALVES. PLEASE OFFER US

WE WANT TO BUY:

YOUR SURPLUS STOCK. MUST BE UNUSED.

EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FOREIGN BUYERS

TELEX 261306

Jere o —— ey
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For _
manufacturing
service call

Hartley's

Capacity available now backed by a
top rate team of experienced
designers and skilled assembly
workers. Quotations and delivery
schedules offered by return. And
we've a nationwide collection and
delivery service.

Cossor; G.E.C.; Marconi; M.AS_:
M.O.D.; Plessey: Short Bros; Vickers;
Vosper Thornycroft and many others
have made use of this facility.
*Electronic and Electro-Mechanical
assembly:

*Precision Test
Service:

and Calibration

*Sheet Metal and press work (full
plating and painting facilities);
*Tooling and Welded Fabrication:
*TapeRiter and Marine Packaged
Communications and Magnetic Tape
Data Recording Systems; E.Q.D,
Approved.

* For further information circle 108

Write or call
DON FLAWITH,

HARTLEY ELECTROMOTIVES LIMITED

MONKMOOR ROAD, SHREWSBURY SY2 5SU
Telephone Shrewsbury {(0743) 6343

Wireless World, July 1971

Wonders of the
modern world

Teonex products, of course! Over 3,000 of
them, electronic valves, semi-conductors, and
now —neons and indicators too....all performing
superbly in many climates . .. all at prices that
are very competitive.

How do Teonex do it? Specialisation in one
field. Concentration on export only. Very strict
quality control.

Sold in sixty countries, on Government or
private contract, Teonex offers you a com-
prehensive range, with most items immediately
available.

For technical specifications and prices, please
write to Teonex Limited, 2a Westbourne Grove
Mews, London W.11, England. Cables: Tosuply
London W.11.

TEONER

electronic valves
semi-conductors
neons & indicators for export

TEONEX

WW—082 FOR FURTHER DETAILS

MACLEANS 6° FANS

230v. AC. 2800 rpm £2-75 pp 38p

IMLOCK ALUMINIUM CHASSIS FRAMES
104 x8%3°x 63" £1 pp 20p

CROMPTON PARKINSON ELECTRIC MOTORS
Single phase thp 1440 rpm or 2800 rpm £6 pp £1
% hp 1425 rpm £3-78 pp 75p

+ hp 1425 rpm £2-25 pp 60p

SMITHS 12 VOLT CAR HEATER FANS
£1-50 pp 30p

P.O. TYPE

20 way 3 pole Jack Strips

104" x3%” 98p pp 40p Ex-equip.

SOLENOIDS 12 VOLT PULL ACTION
2"x1"x3" 40p pp 8p

STC SEALED RELAYS DOUBLE POLE
CHANGEOVER 48v 2500 Ex-equip. 15p pp 5p
miniature 12v. 280 0 2 changeover 40p pp 5p new
SIEMENS MINIATURE RELAY Double pole
changover dust cover/base. 48v. 2600Q 51p

pp 5p new

OMRON MIDGET POWER RELAY Type Mk 1
230v. AC. Single pole changeover contacts

Samp 440v. AC. 250v. DC. 81p pp 5p
HONEYWELL MICRO-SWITCH

10amp 250v. AC. Ex-equip. 20p pp 5p

- ANALEX POWER SUPPLY

7”x19"x 137 230v. AC. Input—6v. 5 amp x 2

18v. 7-5 amp DC output; Fully transistorized marginal
adjust. on output £35 carriage £3

ANALEX POWER SUPPLY 13"x19"x5%"

230 v. AC. Input—36v. 14 amp DC.output.
stabilized ex-equip £27-80 carriage £2-50
COUTANT/ROBAND POWER SUPPLIES

28v. 20 amp DC. output 220/50v. AC. Iinput

Fully stabilized, ex-equip tested. 16" x 163" x8%"
approx. £45 carriage £5

VEEDER-ROOT MECHANICAL COUNTERS

5 digit ; lever operated ; Resettable 3"x 13" x 13"
ex-equip. 55p pp 10p

SMITHS CIRCULAR TAPE POSITION
INDICATOR Resettable 55p pp 10p

DORMAN LOADMASTER

250v./440v. AC. 5 amp triple pole circuit breaker
£1-48 pp 28p

G.E.C. 5-AMP CIRCUIT BREAKER

£1 pp 15p New

TRANSFORMER

230 v. AC. Input. 6-6 v. 122 amp output 63" x 73" x9”
Inc. terminals new £18 carriage £2

GARDNERS : Potted input 0-250v. AC. output
18v. 500 m/amp: 50 v. 160 m/amp 6v. 2560 m/A,
37x 21" x 21" ex-equip. tested £1 pp 20p
SIMPSON AUTO TRANSFORMER

240v/110v 10amp. 93" x 101" x 103~

£10 carriage £1-50

TEXAS INST. 2N3710/BC107 Trans

10p ea. min. 3 off pp 5p

TEXAS INST. ZENNER DIODE

56v+21% 10 watts. 30p pp 5p

BECKMAN THERMOMETERS with switch.
calibrated 0-103°C. £4 pp 50p

OXLEY BARB INSULATED FEED THRO*
TURRET TAGS box 100 £1 pp 15p; 15p doz.

pp 8p

GARRARD 2 TRACK TAPE DECKS MAG TYPE
230v. AC., 1§ ips. 50v. solencid operated brakes,
ideal for contin. tape players £7-50 pp £1-25 new
RUBBER CABLE CONNECTORS

3 pin 5 amp non reversible 25p pp 8p

BELLING LEE in-line rubber covered interference
suppressor 28p pp 8p

TELESCOPIC AERIALS

chromed 7~ closed 28" extended 6 section

ball jointed base 23p pp 8p new

MULLARD 4 DM160 INDICATORS

in plastic holder/cover ex-equip

size approx. 13" x11"x° 36p pp 8p

PRINTED CIRCUIT BOARD/19. ACY 19's:

10 0A200 Diodes: 1 reed relay: 10AZ 229 zenner
ass capacitor/resistors. Power supply 22v. 250 m/A
DC. Output 240v. AC. £1 pp 20p ex-equip
MALLORY ELECTROLYTICS screw terminals
25,000 MFD 25v DC 55,000 MFD 16v DC
40,000 ,, 10vDC 27.000 ,, 16v DC
20,000 ,, 30vDC 37,600 ,, 16vDC
All at 80p ea pp 13p. Each condenser scr

PIEZO Dynamic Stick Microphone

50 K complete B-5 mm

jack plug £1-50 pp 10p

TOGGLE SWITCHES Single pole Double Throw
ex-equip new condition 50p doz. pp 13p

FIBRE GLASS TAPE 100 vd. roll: 3" 31" wide

£1 per roll pp 20p

PAINTON type 169 series connectors working
voltage 350 v AC/DC current max. 3 amp AC/DC

7 pin plug & socket 50p pp 10p

15 pin plug & socket £1 pp 10p

31 pin plug & socket £1-50 pp 10p

CASH WITH ORDER

FIELD ELEGTRIC LTD.

3 SHENLEY ROAD, BOREHAMWOOD, HERTS.
Adjacent Elstree Mainilne Station.
Tel: 01-953 6009
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APPOINTMENTS VACANT

DISPLAYED SITUATIONS VACANT AND WANTED: £8 per single col. inch, I

LINE advertisements (run-on): 45p per line (approx, 7 words), minimum two lines.

Wl}ere an advertisement includes a box number (count as 2 words) there is an additional charge
of 25p.

SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract
is placed in advance. .

BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o
Wireless World, Dorset House, Stamford Street, London, S.E.1.

No responsibility accepted for errors,

Advertisements accepted up to ;

THURSDAY, 12 p.m,, 8th JULY,

for the AUGUST issue, subject
to space being available. |

HUDDERSFIELD The Royal Fleet Auxiliary

RAMSDEN TECHNICAL COLLEGE
NEW NORTH ROAD, HUDDERSFIELD

Principal: Dr. H. T, Taylor,
B.Sc., M.Sz.(Tech.), F.R.I.C., M.B.l.LM.

EDUCATIONAL TELEVISION SERVICE

Applications are invited for the post of

LECTURER |
for the College E.T.V. Service

The person appointed will eventually be
responsible for the organisation of E.T.V. in
the College end will be expected to further
develop the tse of the studio. He will assist
in the preparation of educational material
being integrated into curriculum develop-
ment programmes and therefore appropriate
experience of studio procedures together
with a flair for script writing for E,T.V. is
desirable.
Salary (Burnham Scale): Lecturer Grade
1—£1,230-£2,075 p.a. (under review)
Additions may be given for approved quali-
fications and industrial experience.
Application torms and further particulars
are obtainable from the Principal to whom
applications should be returned within
fourteen day: from the appearance of this
advertisement. (Please quote R.T.C. 142).

H, GRAY

Clerk to the Governors

1250

Radio Office

The HATFIELD
POLYTEGHNIC

Senior
Technician for
PSYCHOLOGICAL
LABORATORY

to be responsible for maintenance
and construction of a variety of elec-
tronic and cther equipment. The post is
a new one and offers scope for individual
responsibility. Applicants should hold
an appropriate National Certificate or
City and Cuilds qualification. Salary
scale: Grade T3/T4 £1089-£1515, accord-
ing to expzrience and qualifications.
Apply tothz Secretary and Academic
Registrar, The Hatfield Polytechnic,
PO Box 109, Hatfield, Herts. Quote
ref: 535/Ww,

1252

requires

Rate of pay on entry depends on
experience but as examples, a newly
qualified officer would receive £1116
and one with 3 year sea-service would
receive £1656.

Regular increments are awarded
for Company service thereafter and
there are excellent prospects for
promotion into the Senior grade with
salaries rising to £3348 per annum.

There are additional allowances
for officers in possession of extra
technical qualifications.

X¥ Leave |16 days per annum served

¥ Paid study leave

¥ Generous sick leave and welfare
arrangements.

¥ Non-contributory pension

% Special training courses on full pay

% Opportunities for wives to travel

The Royal Fleet Auxiliary is a
career service offering an interesting
and exciting way of life to young men
of above average ability who seek a
more challenging technical job at sea.

For further particulars, write or
telephone:-

The Director of Fuel, Movements
and Transport (Naval) 74A, Room 2125,
Empress State Building, London SWé.
Telephone: 01-385 1244 Ext. 3213

1217
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Experienced Test Engineers are invited: to
write to Redifon with regard to vacancies in
our Test Department at Wandsworth.
The salary range for these positionsis £1,248—
£1,749 plus. The Company is engaged in the
design and manufacture of a wide range of
radio communications and allied equipment
from military pack-set to broadcast transmitter,
including communications receivers, M.F
beacons, teleprinter terminals, complete radio
office installations for the Merchant Marine
and mobile H.F. S.S.B. stations. Our Test
Engineers have sound technical knowledge
coupled with good practical experience in the
alignment and test of H.F. and V.H.F.
Communications equipment
The 'work is varied and interesting and offers
excellent opportunity to broaden experience
in semiconductors S.S5.B. and Frequency
Synthesis.

Please write in the first instance to
Norman Manion,

The Recruitment Officer, Redifon Limited
Broombhill Road. Wandsworth, S.W.18

REDIFONE &

AMeiber Conpar of b Reddt sy O isat 1970
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UNIVERSITY OF BATH
School of Chemistry and Chemlcal Engineering

EXPERIMENTAL OFFICER-
COMPUTER SYSTEMS

(Re-advertisement)

Applications are invited for the above post,
tenable within a group concerned with the
development of computer-based systems for
for the control and automation of laboratory
experiments. This project is supported by the
Science Research Council.

Duties include the design and construc-
tion of special-purpose electronic equip-
ment and the development of on-line pro-
grammes for a PDP8/K70 compu'ter system,

Candidates should possess a degree or
equivalent qualification in a branch of
Engineering or Physics. Practical experience
in analogue and digital electronics, modern
wiring and construction techniques is
essential, whilst experience in computer
systems and programming will be an
advantage.

The starting salary for suitably qualified
applicants will be within the range £1,536-
£2,182.

Informal enquiries can be made of Mr.
P. E. Sawyer, School of Chemistry and
Chemical Engineering, (Bath 6941 Exten-
sion 501).

Application forms should be obtained
from the Registrar (S), The University,
Claverton Down, Bath, quoting ref-
erence 71/1(R).

. 1228

WORK AS A

RADIO TECHNICIAN
ATTACHED TO SCOTLAND YARD

You'd be based at one of the Metropolitan Police Wireless Stations.
Your job would be to maintain the portable VHF 2-way radios, tape
recorders, radio transmitters and other electronic equipment which the
Metropolitan Police must use to do their work efficiently.

We (equire a technical qualification such as the City & Guilds Inter-
mediate (telecommunications) or equivalent.

Salary scale: £1,161 (age 21) rising by increases to £1,530 plus a
London Weighting Allowance. Promotion to Telecommunications
Technical Officer will bring you more.

For full details of this worthwhile and unusual job, write to: g

METROPOLITAN POLICE
Room 733 (RT/WW), New Scotland Yard

Broadway, London, SW1
or telephone 01-230 1212 extension 2605

1046

LEEDS (ST. JAMES'S) UNIVERSITY
HOSPITAL MANAGEMENT COMMITTEE

GRADE 111
MEDICAL PHYSICS TECHNICIAN

Interesting post in busy department. Applicants
should have at least three years experience in
electronics as applied to medicine. St. James's
Hospital has recently acquired University status
and the department is going through an intensive
process of development. The appointment will be
regarded as Deputy Head of the Medical Elec-
tronics Department.
Applications, stating, age, experience etc. and
the names of two referees to the Group Secretary,
St. James’'s Hospital, Leeds LS9 7TF.
' 1232

PLYMOUTH POLYTECHNIC

Department of Electrical and
Electronic Engineering

The following vacancies exist in the Department of
Electrical and Electronic Engineering:

SENIOR TECHNICIAN (2 posts)

Minimum qualifications are the successful com-

pletion of the Al year of the Higher National

Certificate in Electrical Engineering or the City and

Guilds Final Certificate in an appropriate subject.

Candidates should have had experience of one of

the following:

(a) Operation, maintenance and repair of all
apparatus and equipment in the Television
Transmitter Laboratory;

(b) Maintenance and repair_of all apparatus and
equipment in the Colour Television Engineering,
Television Research and DeVelopment Labora-
tories.

Salary Scale: Senior Technician TII £1,089-£1,272

p.a. plus additions for appropriate qualifications.

Further particulars and application forms can be

obtained from the Clerk to the Governors, Plymouth

- Polytechnic, Plymouth PL4 8AA, to whom they

should be returned as soon as possible
1235
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CHALLENGING OPPORTUNITIES in
CANADA

Radic and Electronic Technicians with a desire to see more of the
world can find rewarding work with Canadian Marconi Company.
Technicians are required for maintenance duties at remote sites in
Labrador and the Northwest Territories.

Successful applicants will enjoy starting salaries of $8,400 plus
first class prospects for rapid advancement and further substantial
rises during the first year. There are also genuine opportunities for
promotion to supervisory grades with salary ranges of over
$14,000 perannum.

Food and accommodation is provided free for the employee (there
is no family accommodation) in addition to heavy duty clothing.
Assistance with air passage is available.

A chance of a lifetime is offered to accrue substantial savings.

CAN YOU QUALIFY?

Formal training and experience in maintenance of communications-
type equipment is required with special emphasis on:

Microwave

Tropospheric Scatter

Communications Systems

Telephone and Carrier (Multiplex)
If you have three or more years experience in installation or
maintenance on this type of equipment together with recognized
qualifications, i.e. City and Guiids, Higher National or equivaient,
the answer is YES! Interviews will be held in London in the near
future. Please send brief career details to:
Canadian Marconi Company, Special Services Division, 2442
Trenton Avenue, Montreal 301, Quebec, Canada. Attention:
Mr. D. S. Howell

(d

CANADIAN MARCONI COMPANY

CANADIAN MARCONI COMPANY

Engineering
Officer (Training)

Malawi

* Salary up to £2,165

Low taxation

25%, gratuity on completion of 30
month tour

Appointments Grant

Contract 24-36 months

Education and outfit allowances
Subsidised accommodation

* ¥

* K X %

Required to undertake the field training of local
technical officers in all aspects of installation and
maintenance of HF and VHF radio equipment particu-
larly HF—Marconi; S.T. and C.; Plessey; Racal;
VHF-GEC; Pye; A.T. and E. The officer selected may
also be required to lecture at the Post Office Training
School at a basic level on transmission principles.

Candidates must hold appropriate City & Guilds
Certificates or an equivalent qualification and have
considerable experience in the installation and
maintenance of the above mentioned equipment.

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank, London, S.W.I,
for application form and further particulars stating name, age, brief
details of qualifications and experience and quoting reference number

M2K/7004116/WF.

1218
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TECHNICAL SALES REPRESENTATIVE
COMPANY EXPANSION HAS CREATED A VACANCY FOR A TECHNICAL
REPRESENTATIVE IN SOUTH LONDON. THE SUCCESSFUL APPLICANT WILL
BE A PERSON OF PROVEN ABILITY WITH A WIDE DEGREE OF KNOWLEDGE
IN THE TELECOMMUNICATIONS AND ELECTRONICS FIELD, AND
ENGINEERING QUALIFICATIONS TO H.N.C. STANDARD. SALARY WILL BE
NEGOTIATED ACCORDING TO QUALIFICATIONS AND EXPERIENCE.

A COMPANY CAR IS PROVIDED AND SUPERANNUATION AND OTHER
CONDITIONS OF SERVICE ARE GENEROUS.

APPLICATIONS GIVING DETAILS OF EDUCATION, EXPERIENCE AND
QUALIFICATIONS TO BE FORWARDED T0.—

THE PERSONNEL MANAGER,

OXLEY DEVELOPMENTS COMPANY LIMITED,
PRIORY PARK, ULVERSTON.

NORTH LANCASHIRE.

1245

. Ministry of Defence (Air Force Department) require

GI\IILIAN INSTRUCTORS (Male)

in the trade of Electronic Fitter (RADAR) at RAF Sealand,
Deeside, Flintshire.

2. Candidates must be BRITISH SUBJECTS. Training in the
appropriate subject, practical experience and ability to teach essential.
Salary £1265 rising to £1960, 5 day week, and 3 weeks and 3 days
annual leave. Appointments unestablished but prospects of
becoming pensionable. Write (preferably on a postcard) for
application forms to Ministry of Defence CM(S)1m, Lacon House,
Theobalds Road, London WC1X 8RY quoting Civ/Ins C.

Completed application forms must be returned by 16 July 1971.

1231
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CITY OF LONDON POLYTECHNIC

TECHNICIAN FOR
BEHAVIOURAL RESEARCH

He will join a young expanding department
of Psychology. The work entails supervision
of student laboratory equipment and partici-
pation in the design and construction of
apparatus for research projects. He should
have some experience of electronics and the
ability to deal with a variety of electrical and
mechanical jobs.
Salary, subject to appropriate qualifications,
isintherange of £1,092—£1,461 (plus £126
London Weighting) and there is the possi-
bility of early advancement to a more senior
grade for the right man.
Applications giving age, education, qualifica-
tions, experience and present salary should
be sentto Dr. D. Legge, Dept. of Psychology,
City of London Polytechnic, Central House,
Whitechapel High Street, London, E1 7PF.
1220

SENIOR ELECTRONICS
TECHNICIAN

Required in the Department of Electron
Physics and Space Research for work on the
development and construction of electronic
apparatus to be used in automated equip-
ment being developed for the examination
of cervical smears for precancerous condi-
tions. The post is available under a grant
from the Cancer Research Campaign and is,
initially at least, for one year.

Salary: £1,398 to £1,707.

Qualifications: HND (Electronics) or evidence
of equivalent standard preferably with
experience of high speed digital circuitry.
Apply: Assistant Secretary (Personnel),
University of Birmingham,

P.O. Box 363,

Birmingham BI5 2TT.

Ref: 105/B/760.
1249

Director of Electronics

Cambridge Consultants, the independent contract R & D Company with a remarkable
growth history, require an exceptional Director designate to lead the future expansion
of the Electronics Group. The vacancy arises because of a return to University teaching.

Interest and experience in a wide range of electronics activities is essential since the man
appointed will be leading a group working on: Precision Analogue Circuit design,

Signal Analysis, R.F. and microwave circuits and systems, picosecond pulse

techniques, digital techniques and systems engineering.

The successful applicant will have a proven record of team leading ultimate technical
responsibility for projects handled and the ability to sell the services of such a group to
external clients. He will probably be between 30-35 and salary will be negotiable

up to £3-5k p.a.

Apply in first instance to
Cambridge Recruitment Consultants
8a Rose Crescent, Cambridge
Telephone 0223 64936
1236

AUDIO TESTERS/
TROUBLE SHOOTERS

Required for interesting position in
electro-musical equipment. Audio
amplifiers of up to 100 watts. Echo Units
(Copicat) S/S and valve, etc. Please
phone in first place. WEM Ltd.,
66 Offley Road, London, S.W.9.
735-6568. 1179

TANDBERG

require experienced tape recorder
engineers in North London.

Please phone Service Manager
LEEDS (0532) 35111 for further detalls.
1204

SERVICE ENGINEER FOR YAMAHA ORGANS

To set up and manage Service Department at
Importers’ Head Office in Bletchtey. Instruction in
the finer points will be available from the makers.
Apply: Mr. Carr, Kemble (Organ Sales) Ltd.,
Mount Avenue, Bletchley, Bucks. Tel. No:

Bletchley (09082) 5211.
1237
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Sea-going Radio Officers can now
malke sure of a shore job and good pay.
N NACANANANANANANANANANANANANANANANAN

If you’d like a job ashore,ata  Telecommunications, or a

United Kingdom Coast Station, Radiocommunication Operator’s
the Post Office will start you off General Certificate issued by the
on £1,080—£1,360, depending Ministry of Posts and

on age, with annual rises up to Telecommunications, or an
£1,850. There are good prospects  equivalent certificate issued by a
of promotion to higher posts, Commonwealth administration
opportunities exist for overtime or the Irish Republic.

and you would receive additional Find out more by writing to:

remuneration for attendance during The Inspector of Wireless
the late evenings, at night and on Telegraphy,
Saturday afternoons and Sundays. I.M.T.R.
You will need to be 21 or over, Wireless Telegraph Section ( L. 4 .)
with a 1st Class Certificate of Union House,
Competence in Radiotelegraphy St. Martins-le-Grand,

issued by the Postmaster General ILondon >
or the Ministry of Posts and ECI1A li\R. %)g{t @fﬁ@@
Telecommunications

ASSISTANT ENGINEERS
GRADE lI-BOTSWANA

Y Salary up to £2,387 v Contract 24-36 Months

Y 25% gratuity on basic salary v Subsidised accommodation
% Low taxation v Education Allowances

% Appointments grant payable in

certain circumstances

Required by the Posts and Telecommunications Department for the following posts:—

(i) :I(\)eKi‘;lvstallation and maintenance of HF and MF broadcasting equipment up to

(ii) the installation and maintenance of open-wire carrier systems up to and including
12 channel systems and multiplex equipment.

The selected officers will also be required to supervise and train local technical staff.

Candidates should be aged 30-45 and must possess the City & Guilds Intermediate Certificate
(TeIecommuplpatlons) or equivalent and have had five years experience, excluding any period of
approved training, or relevant duties.

Apply to CROWI!I AGENTS, ‘M’ Division, 4 Millbank, London, S.W.1 for application form
and furth_er particulars stating name, age, brief details of qualifications and experience
and quoting reference number M2K/690420/WF.

1256
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THE POLYTECHNIC
OF NORTH LONDON

Holloway, London, N7 8DB

Applications are invited for the following full-time appointments to commence in September, 1971 :

SENIOR LECTURER in ELECTRONICS and
COMMUNICATIONS ENGINEERING

LEGTURERS Il in ELECTRONICS and
COMMUNICATIONS ENGINEERING

The courses cover C.E.l. Parts } and Il and full-time H.N.D. in Electrical and Electronic Engineering.
Applicants should have specialist knowledge in one of the following subjects :

COMPUTERS AND COMPUTER AIDED DESIGN
COMMUNICATIONS

ELECTRICAL POWER ENGINEERING

ELECTRICAL AND ELECTRONIC MEASUREMENTS
SYSTEMS ENGINEERING

SALARY SCALES (under review) :
Senior Lecturer: £2,637 x £65 x £2,732 x £70 x £2,872 plus £85 London Allowance
Lecturer 11z £1,947 x £59 x £2,537 plus £85 London Allowance

Apply (stating post in which interested) for application form and further particulars to the Secretary,
The Polytechnic of North London, Holloway, N7 8DB.
1222

UNIVERSITY OF SURREY

VISUAL AIDS
TECHNICIAN-PROJECTIONIST

There is a post vacant in the Audio Visual Aids
Unit for a young man or woman who wants to
make a career in this expanding field of Educa-
tional Technology. The Unit is well equipped
with modern apparatus in a new building. The
post offers a wide variety of activity in film
projections, audio and electronics, CCTV and
light workshop practice. Experience in one or
more of these fields is an advantage, although
training in specific techniques will .be given
where necessary.

The appointment will be made at Technician
(£1,041-£1,410) or Senior Technician (£1,398-
£1,707) level. There are generous holidays.
Promotion prospects are good for those showing
initiative, skill and responsibility.

Applications are invited immediately, on forms
to be obtained fromsthe Staff Officer, University
of Surrey, Guildford. 1223

FLEET PERSONNEL SERVICES

HAVE URGENT VACANCIES For

TEST ENGINEERS

With Communication Equipment Experience

These are permanent positions in South London, and vacancies exist for all
grades. For details of these and many other vacancies in South London and the
Home Counties phone or write .

Fleet Personnel Services Ltd.

2 Victoria Road, Fleet, Hants. Fleet 21551
. 1238

RADIO ENGINEER

(Aircraft Radio Design)

to carry out design, specification and
draughting of complete aircraft radio
installations, and to work closely with
installation teams. '

Previous design experience is not
essential but applicants must have had
several years’ practical installation ex-
perience on a variety of aircraft types.

Please apply to the:

Personnel Officer,

FIELD AIRCRAFT SERVICES LTD.

East Midlands Airport,

Castle Donington, Derby, DE7 2SL
1259

RADIO OPERATORS

DO YOU HOLD

PMG 1l OR PMG | OR NEW GENERAL CERTIFICATE
OR HAD TWO YEARS’ RADIO OPERATING EXPERIENCE?
LOOKING FOR A SECURE JOB WITH GOOD PAY AND CONDITIONS?

Then apply for a post with the Composite Signals Organisation—these are Civil
Service posts, with opportunities for service abroad, and of becoming established,
i.e. non-contributory pension scheme.

Specialist training courses (free accommodation) starting January, April and
September, 1972.

If you are British born and resident in the United Kingdom write NOW for full
details and application form from ‘

Recruitment Officer, Government Communications Headquarters,
Oakley, Priors Road, CHELTENHAM, Glos. GL52 5AJ.

(Telephone: Cheltenham 21491, Ext, 2270)
92

CITY OF LEICESTER POLYTECHNIC

School of Electronic and Electrical
Engineering

LECTURER IN ELECTRONICS or
COMMUNICATION ENGINEERING

Required for courses including degree course in
Electronic Engineering. Degree qualification
essential ; industrial, research or teaching experi-
ence in Electronics, Digital Electronic Systems,
Communication Engineering, or Computer Aided
Design desirable. Research and Consultancy
encouraged. Opportunity to join a research group
studying applications of a small computer in a
communications system.

Salary (under review): £1,947 to £2,637 per
annum.

Apply for further particulars and application form
to: Chief Administrative Officer (Dept. Est.), City
of Leicester Polytechnic, P.O. Box 143, Leicester,

LE1 9BH.
1261
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Quality
Assurance
Engineers &
Technicians

Marconi Space and Defence Systems Limited at
Portsmouth are Britain’s major satellite manufacturer.
They also design advanced weapon and communication
equipment.

Over the next few months we are going to need more
Quality Assurance Staff to ensure the equipment, to be
produced against our growing order book, is delivered
on time.

Equipment is normally produced in very small numbers,
often one-offs. Successful candidates for the Engineer
positions will be expected to advise development staffs
on design features and testing methods to be used, as
well as participating in equipment testing.

Applicants should have had at least one year's experience
in similar fields, those with microwave or test
equipment experience would be particularly welcome.

Marconi Space &
Defence Systems

Pleas= write or phone fog application form to:

R. Wilding, Recruitment Officer, Marconi Space and
Defence Systems Limited, Applied Electronics
Laboratories, The Airport, Portsmouth, PO3 5PH
Telephone: Portsmouth 63211 Ext. 73

EH:-Ma_morH_
lectranics PORTSMOUTH

1244
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NAGRA

THE WORLD’S FINEST
PROFESSIONAL PORTABLE TAPE RECORDER

Junior
Service Engineer

An excellent opportunity has arisen for a young engineer
to work in our London Service Department. The succesful
applicant will be an enthusiastic and diligent worker with
a good understanding of basic tape recorder principles
and a standard of workmanship consistent with the quality
of the product.

Good salary and conditions.

Existing holiday arrangements honoured.

Please send full details in writing to:—

MANAGING DIRECTOR,

HAYDEN LABORATORIES LTD.,

East House, Chiltern Avenue,
Amersham, Buckinghamshire 1230

- One year’s
electr_omcs
experience

+
ONG
or C&G?

Then become a Radio Technician with
the National Air Traffic Services.
You would work on the installation and
maintenance of a wide range of sophisticated
electronic systems and specialised
equipment throughout the U.K. You would
be involved with RT, Radar, Data
Transmission Links, Navigation Aids,
Landing Systems, Closed CircuitT.V. and
Computer Installations. You could also work
on the development of new systems.

To qualify for entry to our training
course you must be aged 19 or over, have
at least one year's experience in electronics
and preferably O.N.C. or C. & G. (Telecoms).
Your starting salary would be £1,143 (at19)
to £1,503 (at 25 or over), scale max. £1,741
—shift duty allowances. Good career
prospects.

Send NOW for full details of how you
can become a Radio Technician. Complete
the coupon andreturnto A. J. Edwards,
C.Eng., MIEE, Room 705, The Adelphi,
John Adam Street, London WC2N 6BQ,
marking your envelope ‘Recruitment’.

I NAME

Wi

| meet the requirements, please tell me more about
the work of a Radio Technician.

ADDRESS

(a/wwhe)

Not applicable to residents outside the
United Kingdom.

NATS

National Air Traffic Services

121
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A FULL-TIME technical experienced salesman re-
quired tor retall sales; write giving detalls of age,
previous experience. salary required to—The Manager,
Henry’s Radio, Ltd., 303 Edgware Rd., London, W;: .
67

UDIO-VISUAL ENGINEER required for varied duties
primarily in London area. Preference given to
applicants with documented previous experience in the
operation of professional motion picture and/or audio

™ a2 ™ equipment. Company supplied vehicle but clean driving
licence essential. Basic salary within the range of
£1,200- £1,400 according to qualifications. Age 20-35.
Box WW 1233, Wireless World.
DRAUGHTSMEN. Mechanical and Electrical required

by expanding electronics company specialising in
lighting control and audio visual products. This posi-
tion is salaried and gives ample opportunity for advance-
ment. Please apply Electrosonics Ltd., 47 Old Woolwich
Road, Greenwich, London, S.E.10. Tel. 858 4754. {22

EXPERIENCED Electronics Test and Service Engineer
for work on professional sound recording and film

equipment. Progressive appointment, good salary and

working conditions. Apply in writing stating qualifica-

tions and experience in detail to Mr. R. M. Wardrop,

N Evershed Power-Optics Limited, 214 Harlequin Avenue,
Brentford, Middx. [1239

ANIMEX (UK) LIMITED, require Audio Engineer

for their new Toshiba servicing section. Salary

according to experience. Please contact Service Man-
ager, Hanimex (UK) Ltd., 15-24 Gt. Doves Street,
London, S.E.1. Tel.: 01-407 8161. [1225

SALESMAN with good connections with wholesale
trade, full or part time, salary and commission.
Required by Hill Bros., 11 Finsbury Square. London,
E.C.2.,, importers of electronic equipments and parts.
Tel.: 01-606 4558. [1248

TV Retail Business of the highest standing. estab-
1

i H H i ished over 40 years N.W. London. Owner re-
We have immediate vacancies at our Flight Test Centre at Worton quires PERSONAL ASSISTANT with servicing experi-
Aerodrome near Preston, for the following experienced personnel ence. Good position and prospects for keen and cap-

able man. State age and details of experience, Box WW
AIR REGISTRA D ENSED RADIO ENGINEERS 1192 Wireless World.
! = TION BOAR Lic e UNIVERSITY OF OXFORD, Department of Nuclear

(Preference will be given to applicants with HS 125 experience.) .’ Physics, has a vacancy for a Senior Technician to
join a group designing building and maintaining

advanced experimental electronic equipment for use
AIRCRA A by researchers in nuclear structure employing a
€ SV o) TECHNICIANS twenty million volt accelerator. Experience in elec-
tronics is essential and a formal qualification an

GROUND RADIO TECHN|CIANS advantage. Starting salary in the range £1,305 to
Th Kl £ h h £1,712 with six vizeeks‘ k;:aid leavt()e petz yea{{. brri};‘g tdo
ese are wee S appointments wi 40- T. L. Green, Nuclear Physics Laboratory, Keble Road,

€ v ta PP tment t a O-hour week 1n pleasant Oxford. Mentioning Reference A.133. [1221

working conditions and good rates of pay. Sick pay. pension and life

assurance schemes are in operation; ARTICLES .FOR SALE

AD1161/162 comp pairs, mint, 60p only. UK post Sp.

Applicants should apply to:— Amatronix Ltd., 396 Selsdon Road, S. Croydon,

Surrey, CR2 0DE. (1161 b.
B. A. Wharton ERIAL BOOSTERS, we make three types Ld5
[

A - U.H.F. television, L12 V.H.F. Television L11 Radio.
‘ Chief Personnel Ofﬂcerr Price £2.95 S.A.E. for details, Velco Electronics, 62
‘ British Aircraft Corporation Bridge Street, Ramsbottom, Bury, Lancs. [1253

A ’
viei. MERICAN 2N3055 transistors new, boxed, at 55p
‘nn Preston DIVISIOH. each. Forgestone Components, Ketteringh'am, Wy-
Strand Road, Preston, PR1 8UD. mondham, Norfolk. [1255
- BUILD IT in a DEWBOX quality plastics cabinet
2 in. X 2} in. X any length. D.E.W. Ltd. (W),
1260 Ringwood Rd., FERNDOWN, Dorset. S.A.E, for leafiet.
Write now—Right now. (76

G . BR'T'EH anCHlFT GQRPQ Hl-rlu" OLOUR, UHF and TV SERVICE SPARES. SPECIAL
%%% OFFER, leading Brit. maker’s Colourﬁ Montto;
” . e Lk oL 2 - Panels designed to BBC standards. Pal filter an
ThF..." most [JCJWE.'I""-L” aerospace I!_-CHTHD:IH‘," m E'-”DF'E-' delay £6, chrominance £6, luminance £4-50, encoded
video input £2-50 P/P 25p (or set of 4 £17-50 P/P
35p). Also quantity Colour TV Camera Panels.
Plessey colour scan coils £5-75 P/P 35p, convergence
coils £3-80 P/P 25p, Blue lateral £1-25 P/P 10p (or
complete set £10 P/P 50p). Latest type colour scan angd
convergence coils, with electrical control of static conver-
gence £6-25 P/P 35p. Colour LOPT assembly incl. EHT
output and focus control £4-50 P/P 35p, luminance/
chrominance panel £1 P/P 25p. Integrated transistd.
decoder unit incl. circuits £1-25 P/P 10p. SPECIAL
OFFER, leading Brit. maker’s surplus 625 single
standard TV chassis, latest design., almost complete,
includes transistd IF stages, frame and line time
bases, transformers, etc., incl. circuit, £8-65 P/P 50p.
B9D valve bases for colour valves and PLS500 series
124p P/P S5p. UHF tuners transistorised, rotary slow
EVE ELE R NI IE L motion drive or push button £5:25 P/P 25p. Inte-
N T LAB RAT R D. grated UHF/VHF 6 position push button transistorised
tuner easily adjusted as 6 position UHF tuner, incl.
circuit £4-50 P/P 50p. Transist. UHF/VHF IF panels

Specialising in the design and manufacture of sound control consoles 100 Serics comprses GHE sonversion kits henr o,
and the supply of complete installations for professional sound studios g;l;;edﬂsi;%’sgggfm Igb*;n";lg“gﬁ',;m7 assembly, 750, oF
in the fields of recording, broadcasting, television and films, require a: Sy e LA DN OER T (G s (eeakeniiey

Ultra 625 IF AMP chassis and circuit £1-50 P/P 30p,
Philips 625 IF AMP panel and circuit, £1 P/P 30p.

SOBELL/GEC 2015 series 405/625 printed circuit IF

panel incl. circuit £1-95 P/P 30p. UHF list available

on request. VHF tuners AB miniature with UHF
K.B., Baird,

injection suitable Ferguson 75p P/P
30p, Cyldon C £1 P/P 30p, Pye 13 ch. incremental

to accept responsibility for projects during the test and studio e with OBE tnection i, Elessey push button
commissioning stages. Must be experienced in customer relations. 30p.  Biiiips - export sontnenter turcre (1,90 PP

P}{P B?p. 1Many others available. Large = selection
. . . e channel coils, LOPTs, Scan Coils. FOPTs available
Attractive salary negotiable at interview. for most popular makes. Surplus Ultra, Murphy 110°
. | Scan colls 75p P/P 30p, Sobell frame o/p transtormers

%Op P/P 30p.t Trangistortsed/time base panel for
. n erguson  portable 2-50 P/P 30p. Pye/Labgear

Apply to: Personnel Manager, ) transistd. masthead UHF booster £4-25, UHF/VHF/
Neve Electronic Laboratorles Ltd_, FM set back booster, mains operated £5-90 Wolsey
b R . . gxastlheadBampliﬂerH power unit £2.50 P/P 25p.
m oyston erts. urplus BC2 Belling Lee “‘Skyline’’ distribution
Melbourn, Royston, smplifiers * £3  (Callers _only) —MANOR _SUPPLIES,
. 172 ND LANE, LONDON, N.W.6 (No, 28 Bus
Tel: Melbourn (Cambs) 776 or W. Hampstead Tube Station). MAIL ORDER: 64
1257 GOLDERS MANOR DRIVE, LONDON, N.W.11. Tel,

01-794 8751. ' (60
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OLOUR TELEVISION components for the home
1C com]tru{:tofl,] all partsllisted in new specialist cata- GG AU 4IRS
ogue, including delay lines, scan parts L.O.P.T.'s,
Xtals, etc. S.AE. to Forgestone components. Ketter- 17" BBCI |TV ELECTRONIC EQUIPMENT
ingham, Wymondham, Norfolk, (1254 Qscilloscope Philips PM3230 0-10 MHz 4 months old. £140
Qscil! [ 1049 D/B,
OLOUR TV RECEIVER, less tube and deflection TELEVISIONS £5 o:::n::z::: ;:::re:uipmlen: ‘73:0 S/B_0-6mHz T/B
assemblies, nased on W.W. design can be seen Working perfectly 1uS-50mS, £35 -
working. £50. Harlow 27369. [1251 PLUS P. & P. £1-00 Oscillator Marconi TF1101 20Hz-200KHz. £70
D.C. ERE-ZMP by Southem Instruments. Ltd. SUITABLE FOR ANY AREA e e e e
L e. valve with drift and hum correctors, ahze .
also F.M. Pre-amp in new condition. Offers: J. Hirst, ” Oscillator Dawes Audio Sweep Oscillator 20Hz-20KHz,
10 Ripon Road, Nottingham, NG3 TFQ. {1241 & Gl UE7 Y ks, It BB, Belo 2 Almost new. €60
£25 inc. carriage. 17 13 Channel, complete Pen Recorder Ether Potentiometric 6 point 10° Chart
CATALOGUE No. 18 taini dit h p 0-5mV F.S.D. Chart Speed 4" and 127/Hr. £120
0. , conta; U . - 9.0 .
NEin.vlue 50p, now avallable. Manxl:fggtlf;:rs’ ;’l:wc :;3 but untested, £1-50 each, plus £1 P. &P, Pen Recorder Ether Potentiometric Single Pen 10” Chare
surplus electric £nd mechanical components, price 221p, 0-12mV F.5.D. §"/min. £60
gost :ree. Arthur Sallis Radio Control Ltd., 28 Gardner SPEAKERS = RFCt"sdfc"o C\;‘"r]%"gﬂg_zgg 9, ;‘-; Dp°gh"‘i°"‘°.§'i§
v v v o oin - m .l W bda rt wiadtl
treet, Brighton, Sussex. [94 6” x 4”,7” X 4” 30HM, 7-%Chart Spaed 1 3% and 47jHr. €98 arewt
20p plus 8p P. & P. each. Pen Recorder Cambridge Potentiometric Electronic
ilsgint 0-100°C Chart width 7 Chart Speed |1°/Hr.
COURSES TRADE TV's Pen Recorder Record Moving Cail 3 0-3KV 0-350 uA
.$.D, art Speed {7 and 6"/Hr.
407 Thornton Road. Girlington, Bradford 8, Yorks. Air Capacitor Sullivan Var X6F S0uuf-610uuf c/w
London Borough of Havering 77 Calibration Chare £3
HAVERING TECHNICAL COLLEGE FHONE ARBORFIELD CROSS 610 14s
FULL-TIME COURSE IN
RADIO, T.V. AND ELECTRONICS
poraio, LY TRONICS SILICON RECTIFIERS PLAYBACK MACHINES
year full-time course of theoretical
d h " 1000 PIV 10A Stud .. 20p each, 6 for £1 . .
and practical work on Radio, Mono- 800 PIV 10A Stud . 18p each, 8 for £1 2 watt, 4-valve amplifier with volume and tone
chrome and Colour T.V. Electronic Test 200 PIV10A Stud .. 123p each, 10 for £1 Somtans single a.c. motor.” All mounted in polizhed
Equipment, etc. No fees are payable 600 PIV 1A Wire Ends  123p each, 10 for £1 wood case s?ze 13} in. X 14} in. X 9% in. Fzrmarly
for students under 18 years of age. For 400 PIV 1A Wire Ends 10p each, 12 for £1 used as “talking books for the blind,” these units
further particulars write to: 200 PIV 1A Wire Ends 8p each, 15 for £1 can be used as they are with special cassettes
Germanium 50 PIV 1A Stud .. 3p each (80p each), or converted to record players or
The Principal, 60 watt C.D. lgnition Transformers, High conventional tape recorders. £4 carriage paid.
Havering Technical College, Efficiency Ferrite Model £2-00 each po’st paid. Amplifier only, £2 carriage paid.
Ardleigh Green Road, B. M. SANDALL GREENWELD, 24 Goodhart Way, Waest
Hornchurch, Essex, RM11 2LL AMBERCRAFT « HIGHAM - DERBYS. ::hﬁ;h;on;i l}i:l.l‘t. Callers welcome. Telephone
1229 1224 i ) 1226

The
famous
PA 263

plus
heatsink/
pc board

| for £1.75!

. t .
Electronics bAy {,r

at The |
Open University

Catch up in your spare time by studying
at home a new, introductory university
course in Electromagnetics and Electronics
\1/v9h7i02h the Open University is offering in
Accepted students each receive an
oscilloscope, and other equipment, to aug-
ment tuition by text, tutor, TV and radio.
Whilst applicants are expected to have
a scientific or technical background, no
formal qualifications are needed.

Further information can be obtained by

The PA263 monolithicaudio
power amp. provides 3.5Wrms,
10W peak, toa 16 ohm load.
Ideal for mono or stereo
players, tape, disc or intercom

writin i
Ing to amplifiers, FM or AM receivers,
Op. Amp. boosters etc.
G. A. H. Kiloh '
et ' Now we supply itcomplete with a specially designed heavy duty

pc board ready drilled for PA263 and up to 12 other components

Th e O pe n U n I Ve rS Ity all ready for Soldering. No other heatsink is necessary.

ONLY £1.75 COMPLETE, +p & p£0.15. Or stereo £3.50 plus

Walton Hall, Bletchley, Bucks. : £0.15 p & p. Delivery by return.
FREE 4-PAGE PA263 DATA SHEET PLUS DESIGN INFORMATION

WITH ALL ORDERS.

Jermyn Industries, Vestry Estate, Sevenoaks, Kent.

1227

TELEVISION AND RADIO TRAINING

(DAY ATTENDANCE COURSES)
This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one year's duration, with
daily attendance, are available for beginners and shorter courses for men with previous training in Electronics and Radio.
Training courses in Radar and Radic Transmission are also available following the TV course. Write for prospectus to: London
Electronics College, Dept. B/5, 20 Penywern Road, Earls Court, London, S.W.5. Tel. 01-373 8721. ™
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IMULTANEQUS translations? 4-channel equipment
for sale. Primavesi, 8 Salisbury Street, Liverpool,
L3 8DR. (1242

ACUUM pumps, coating plant, pyrometers, recorders
spectrophotometers/ovens, etc. Free catalogue.
Barrett, 1 Mayo Road, Croydon, CRC 2QP, Surrey.
Phone 01-684-9917. 1056

F, 80-180 mHZ Receiver, Tuner, Converter Kit,
remarkable results from single transistor. £4-13
complete or S.AE. for free literature., Johnsons
(Radio), Worcester WR1 2DT. WW99

WAVEMETER 1665 TS 288 Resonant cavity 2910 to
3150 MHZ TF 885 Video Oscillator output sine
25 HZ to 5 MHZ square 25 HZ to 150 KHZ. 1 Millivolt
to 31-6 volts £25 S, Band WM Co-Ax Transmission
type 8 to 11 CMS Rotary converters 24 volts DC in
250 volts and 6 volts out. 01-892 1217 Strataco. 61
Arragon Road, Twickenham, Middx. [1240

-TRACK paper-tape photoelectric reader, Teletype
punch. Creed 75 with 5-track punch and reader. 1k.
ferrite core store, central processer and disk in various
uncompleted states. Power supplies, cables, connectors.
Stepper motors, tape heads, 6 ft. rack and large numbers
of ICs. 01-262 6058 after 6 p.m. [1258

6 ke/s Rugby & 75 ke/s HBG Neuchatel Radio Re-

celvers. Signal and Audio outputs. Small compact
units, £35. Toolex, 6 Warwick Close, Hertford (485?).
98

, TEST EQUIPMENT — SURPLUS
, AND SECONDHAND

SIGNAL generators, oscilloscopes, output meters, wave
voltmeters, frequency meters, multi-range meters,
ete,, etc., In stock.—R. T. & I. Electronics, Ltd., Ash-
ville Old Hall. Ashville Rd., London, E.1l1. Ley. 491[16.

64

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

RO Rzx5s, etc., ARS8, CR100, BRT400, G209, 5640,
ete., etc., in stock.—R. T. & I. Electrouics, Ltd.,

Ashville Old Hall. Ashville Rd., London, E.l1l. Ley.
4986, (65

NEW GRAM ARND SOUND
EQUIPMENT
LASGOW.—Recorders bought, sold, exchanged;
cameras, etC., exchanged for recorders or vice-

versa.—Victor Morris, 343 Argyle St., Glasgow, c[.z.
11

TAPE RECORDING ETC.

OUR TAPES TO DISC.—£6,000 Lathe. From £1-50.
Studio/Location Unit. S.A.E. Leafilet. Deroy Studios,
High Bank, Hawk 8t., Carnforth, Lancs. (70

FOR HIRE CCTV equipment, including cameras,
monitors, video tape recorders and tape—any period.
—Detalls from Zoom Television, Chesham 6777 (75

ARTICLES WANTED '

HIGHEST CASH PRICES for Revox, Ferrograph,
Brenell, Vortexion, Tandberg. 9.30-5.00. 01-837 8?00.
102

ANTED, all types of communications recelvers

and test equipment.—Detafls to R. T. & 1.
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-
don, E.11, Ley., 4986. (63

ANTED, televisions, tape recorders, radiograms,
new valves, transistors, etc.—Stan Willetts, 37
High St., West Bromwich, Staffs. Tel. Wes. 0186. [72

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities. all detalls,
quotation by return.—Walton’s Wireless Stores, 55
Worcester St.. Wolverhampton. (62

SERVICE & REPAIRAS

INSTRUMENT SERVICING AVO, Taylor, ete., multi-
meters, meggers, signal generators, etc. Quick and
guaranteed repairs, call-
W. & E. Smith, 69 Chest-
(1247

competitive estimates free,
brated, collection locally, V.
nut Drive. Leigh 6674 Lancs.

CAPACITY AVAILABLE

IRTRONICS LTD., for Coil Winding—large or small
production runs. Also PC Boards Assemblies. Sup-
pliers to P.O., M.O.D,, etc. Export enquiries welcomed.
3a Walerand Road, London, 8.E.13. Tel..01-852 1706 [61

OIL winding capacity. Transformers, chokes R.F.
coils, etc., to your specification. Sweetnam & Brad-
ley Ltd., Bristol Road, Malmesbury, Wilts,, or Tel.
Malmesbury 3491, (905

DESIGN. development, repair, test, and small pro-
duction of electronic equipment, low rates. YOUNG

ELECTRONICS, 54 Lawford Rd., London, N.W.5.
01-267 0201. (1057
ETALWORK, all types cabinets, chassis, racks,

etc., to your own specification, capacity available
for small milling and capstan work up to 1lin bar.—
PHILPOTT'S METALWORKS, Ltd.,, Chapman St.,
Loughborough. (17

TRENT TRANSFORMER. CO. One ofI-1,000 off. Open-
shrouded. Built to your specification. Prototypes

despatched in 10 days. Power supplies (simple and
stab’d) available. Woodstock Road, Toton, Notting-
ham 06076-66716. (1234
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TURNED parts, automatic capstan capacity available
also milling, grinding, fitting. Low rates, Ministry
approved.—Desmond Engineering, Combe Martin, N.
Devon., Combe Martin 2412, {1038

WE can assist you by manufacturing p.c.bs, control
panels, sub-assemblles, short and long runs. Elec-
tronic Allied Components Ltd., BCA Estate, Measham,
Staffs. Telephone: Measham 8225. (1191

E undertake the manufacture of transformers
singly or in quantities to any specification. Al
work guaranteed for 12 months.—Ladbroke Transformer
Co. Ltd., 820a Harrow Road, Kensal Rise, N.W.10,
Tel. 01-969 0914. {100

TECHNICAL TRAINING

.M.S.E. (ELEC.), City & Gullds, R.T E.B. Cert.,

Radio Amateurs’ Cert., etc., on *“Satisfaction or
Refund” terms. Wide range of Courses in Elec. Engin-
eering, Deslgn, Installation, Repairs, Refrigeration,
Electronics, Radio & TV, etc. Send for full details and
illustrated book—FREE,—BRITISH INSTITUTE
ENGINEERING TECHNOLOGY, Dept. 152K, Alder-
maston Court, Reading RG7 4PF. 13

ECOME ‘‘Technlcally Qualified”’ in your spare time,

guaranteed diploma and exam. homestudy courses in
radlo, TV servicing and maintenance. R.T.E.B., City &
Guilds, etc., highly informative 120-page Guide—free.
—Chambers College (Dept. 837K), Aldermaston Court,
Reading RG7 4PF.

TECHNICAL TRAINING in Radlo, TV and Electronics
through world-famous ICS. For detalls of proven
home-study courses write: ICS, Dept. 443, Intertext
House. London, S.W.8. [2¢

TUITION

HUNDREDS of top paid jobs in Engineering await
qualified men. Get a certificate through B.IL.E.T.
Home Study—Mech., Elec., Auto,” Radlo, TV, Draughts.,
Electronics, Computers, Building, etc. Send for helpful
FREE book.—B.I.LE.T., Dept. 151K, Aldermaston Court,
Reading RG7 4PF, (14

EN! You can earn £50 p.w. Learn Computer
Operating, Send for FREE brochure—London
Computer Operations Training Centre, C.96, Oxford

House, 9-15 Oxford Street, London, W.1. (1070
BOOMWS
PTICAL Detector Circuits: Burglar/Fire Alarm,

tested at 2,000 yards. Timer, counter, ‘Memory”
circuit. PC Diagram, 60p. Radiation/Optical detector,
with ““Memory’’, 45p. Radar & Electronic Publications,
Highlands, Needham Market, Suffolk,

"WW.” HI-FI

(mono, mag.p.u.+2 I/P.s).

£6-35. Stereo £11-50 inc. p.p.

specially designed generous heat-sink.

> 100.

+10% @ le=1 amp.

REPRINTS of any one article at 30p

MENT. DESPATCH BY RETURN

DESIGNER-APPROVED

% LINSLEY HOOD MODULAR PRE-AMP

July 1969 no-compromise design for the purist. Compactly
buiit on Lektrokit. Layout details. Kit price from £7-40
Dec. 1970 mods. for pre-amp and 10w amp available.

% LINSLEY HOOD SIMPLE PRE-AMP

Designer-approved PCB (marked component locations)
gives excellent results with ceramic pick-up. Kit includes
all parts as in May 1970 article plus front panel. Mono

Y BAILEY 30W AMPLIFIER (Nov. ’68)
Mk. IV PCB has extra pre-set for quiescent current. Output
capacitor and PCB mount directly and compactly on

% LINSLEY HOOD 15-20W AMPLIFIER

July 1970 latest and uitimate design. O/P capacitor, PCB,
Tr3,4 & 5mountcompactly on to heat-sink. Our kit personally
tested and approved by the designer. Gain of O/P Tr’s

POWER SUPPLIES (simple and stab’d) available,

HIGH QUALITY components inc’g Mullard, Hunts,
TCC capacitors, Plessey moulded pre-sets. O/P Tr’s matched

AFTER-SALES SERVICE at reasonable cost.

DETAILED PRICE LISTS at 5p inc. p.p.
PERSONAL CALLERS WELCOME—BY APPOINT-

A.1 FACTORS

72 Blake Rd., Stapleford, Nottingham

Tel: Nottingham 46051 Giro No. 487 6008 (8a.m.-10 p.m. 7 days/week)

KITS

plus tuner.

FM TUNER

NELSON-JONES

Approved partsforthisoutstanding design (W.W.April 1971).

Featuring O-75 1V sensitivity. Mosfet
frontend. Ceramic |.F. strip. Triple gang
tuning. 1V r.m.s. output level, suitable
for phase locked decoder, as below.
Designer’s own P.C.B.

All parts including P.C.B.

PHASE LOCKED STEREO
DECODER
PORTUS AND HAYWOOD

Approved kit for thissuperb decoder (W.w.Sept.1970).

Featuring40dBseparationupto10kHz.
Lowdistortion. Negligible spurious tones
(birdies). Simple setting up. Suitable for
wide variety of tuners including the
NELSON-JONES TUNER as above.
Complete kit £8-97, p.p. & ins. 15p

plus stabilised P.S.U. kit for decoder

INTEGREX LIMITED
P.0. BOX 45 DERBY DE1 1TW

S.A.E. please lists.

£3-585, p.p. & ins. 18p
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EX COMPUTER PRINTED CIRCUIT

PANELS 2" x 4" packed with semi-

conductors and top quality resistors,

capacitors, diodes, etc. Our price, 10

boards, 50p. '_P. & P.7p. _VVith a g#aran_teed
. Tr

o tr s,
Data included.

SPECIAL BARGAIN PACK. 25 boards
for £1. P, P. 18p. With a guaranteed
ini transi s. Transistor

L]
Data included.
PANELS with 2 power transistors sim. to

T
BUMPER BARGAIN PARCEL

We guarantee that this parcel contains at
least 1,750 components. Short-leaded on
panels, including a minimum of 350 tran-
sistors (mainly NPN and PNP germanium,
audio and switching types—data supplied).
The rest of the parcel is made up with:
Resistors 5% or better (including some
| %) mainly metal oxide, carbon film, and
composition types. Mainly $ and { watt ., .
diodes, miniature silicon types OA90,
OA9[, OA95, 1S130, etc. . , , capacitors
including tantalum, electrolytics, ceramics

OC28 on each board plus 1ts,
boards (4 x OC28) 50p. P. & P, 5p.

9 OAS, 3 OAIO0, 3 Pot Cores, 26 Resistors,
14 Capacitors, 3 GEYT872, 3 GET8728B, |
GET875, All long eaded on panels 137 x 4~
4 for £1. P. & P. 25p.

12V 4A POWER SUPPLY

Extremely well made by FRAKO GmbH in
W. Germany, with constant voltage mains
transformer, tapped input from 15V to
240V. Full wave rectification and capacitor
smoothing. Size 9" x6" x5”, weight [ Ib,
These units are brand new, unused and fully
guaranteed. Maker’s price believed to be
around £80. Our Price £9-5. Carr. 50p.

and polyesters . . . inductors, a selection of
values , ., also the odd transformer, trim=~
pot, etc., etc. ., . These are all miniature,
up to date, professional, top quality com-
ponents. Don't miss this, one of our best
offers yetl Price £3-25. P, & P, 331p—U K,
New Zealand £ P. & P. Limited stocks
only.

250 PR

DIODES EXEQPT.

SILICON

I Amp 1,000 PIV 4 for 50p
20 Amp ISOPIV 4 for £1-00
P.&P. 5p

EX-COMPUTER
POWER SUPPLIES

Reconditioned, fully tested and guaranteed.
These very compact unitsare fully smoothed
with a ripple better than 10mv, and regula-
tion better than 1%. Over voltage pro-
tection on all except 24v, units. 120v.-
130v. a.c. 50¢/s input. Mains transformer to
suit £3 extra if required.
We offer the following types:
£10 2

Bv. 8a, 15a. £15
Bv. [5a. £14 30v. 7a, £12
13w, 20a. £16 24v. 4a. £14

Carriage 75p per unit,

0 High Stabs £ } and | Watt,
1 5 5% and Better 62p

QUARTZ HALOGEN BULBS
with long leads 12V 55W
for car spotlights and pro-
jectors etc. 50p

LARGE CAPACITY

ELECTROLYTICS

44" x2” dia. 10,000 mfd 30V

500 mid sy ™ 40p each
16,000 mfd 12V P. &P, 6p
41" x 3" dia. 8,000 mfd 55V each

50p each p. & P, 12p each

RELAY OFFER

Single Pole Changeover Silver Contacts
2T = 7", 25KQ Coil operates on
25 to 50V. 8 for 50p. P, & P. 8p.

EXTENSION
TELEPHONES
99p ea. rar
£1T5 for 2 Fia s |

These phones are extensions and do not
contain bells,

KEYTRONICS

——
MAILING ADDRE
44 EARL

WARE
0l 478 8499

s
S COURT ROAD, LONDON W.8
HOUSE AND DISPATCH

e d

m———=Phone: 0]-ii4 0236

l'nsons Toz;

for RELAYS 5,,TxFE 3000
BUILT TO YOUR SPECIFICATION
Contacts up to 8 changeover

Y% QUICK DELIVERY

A% KEEN PRICES .

E DUST COVERS—QUOTATIONS
F' BY RETURN

UNISELECTORS AVAILABLE FROM STOCK: 3 LEVEL, 4 LEVEL,
5 LEVEL, 8 LEVEL, Il LEVEL. WRITE OR PHONE FOR DETAILS.

MICROAMMETERS AC, SANGAMO WESTON MOVING COIL RECTIFIER
TYPE, ALL FLUSH ROUND. 0-100 2§ in., £4-25 ea, same in 34 in., £4-75 eq. 0-200
24 in., £4 ea., same in 3% in., £4-50 ea. 0-500 24 in., £4 ea. Post 25p on each. New six-
page instrument list now available. SPECIAL ©FFER One hole fixing switches, double
pole onjoff. 3 amp. 250 v. £1-50 per 10. Post I5p. )

GEARED MOTORS. | r.p.m. or 3 r.p.m. 4 watts very powerful, reversible 24v,
A.C, £1°75, post 20p, can be operated from 230 v. with our £ Transformer, Post 30p.

MINIATURE DIGITAL INDICATOR, size of digit §{ in., 28 v. lamps.

0 through 9 with right and left hand decimal points, quick disconnect at rear

for easy lamp replacement, when one of the twelve lamps at the rear of the unit

is_lighted, the lamp projects the corresponding digit on the condensing lens

t{"'{%gr' ah projection lens on to the viewing screen at the front of che unit.
‘ each.

EQUIPMENT WIRE P.V.C, covered £4 per [,000 yds. 7/.0076, 14/.0048
type | and 2, ail colours. [4/0076 type I I, Red and Natural only £10 per 1,000 yds,

MINIATURE BUZ2ERS, 12 volts, with tone adjuster 40p each as illustrated.
YOUR OWN TELEPHONE for £3-75, post 45p, ringing and speaking both
ways on a 4-core cable. Carries voice loudly and clear over long distance. Two
hand-sets supplied with pushes, buzzers, battery, plugs and sockets, 4-core
cable 4p per yard extra.

VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO RESET 800 COU NTS
PER MINUTE. 6 Figures. General Purpose Type. 110 v. A.C. £5 post 20p.
SEND FOR NEW LISTS OF RELAYS, POTENTIOMETERS, WIRE WOUND
AND CARBON TYPES, RESISTORS AND CONDENSERS,
SWITCHES,SEMICONDUCTORS.WE ARE STOCKISTS
OF STUART TURNER CENTRIFUGAL PUMPS
Nos.: 9, )10 AND 12, DETAILS

ON REQUEST

HIGH SPEED COUNTERS

3t in. X 1 in. 10 _counts per second,
with 4 figures, The following D.C.
voltages are available, 6 v, 12 v,
24 v.,50 v, or 100 v.

Also supplied with auxiliary contacts.
normally open 40p extra, .

L. WILKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Grams: WILCO CROYDO

TRANSFORMERS

Valves

TV Picture Tubes
Tape Recorder Heads

We are a Polish company exporting high stability 13V5 500 mAxs
electronic components which have good mechanical
characteristics and long life expectancy.

DOUGLAS GUARANTEED
12 or 24 Volts o
Price P. & P,

Output V. & Amps, Ref. No.
12Vx2 250mAx2 MT1ilC8*t .. . £0-81 -06p
MT 213 CT*t .. £1-03 -12p
12Vx2 1Ax2 MT 71 AT} £129 -23p
V2 24x2 MT 18 AT .. £1'79 -30p
12Vx2 3Ax2 MT 70 AT .. .. £208 ‘30p
19Vx2 4Ax2 MT 108 AT .. .. £254 -31p
12Vx2 5Ax2 MT 72 AT N .. £281 -28p

30 volts, All tapped at 0-12-15-20-24-30 V.
Output Ref, No. Price P.P. Output Ref, No, Price P.P.
Am, Arops.

ps £
- | 500mA MT112CT: 098 -14p 4A MT 21 AT 985 32
E |eCtr0n Guns 14 MT 79AT$: 13? 20b  5a MTSIAT %2:5; 3p

We can offer production capacity and the ability to
produce tape recorder heads to meet our customers’ output
own specifications.

EXPORTER:

£lektrim

Polish Foreign Trade Company for.
Electrical Equipment Ltd.
Warszawa 1, Czackiego 15/17, Poland.
Telegrams: ELEKTRIM-WARSZAWA,
Phone: 26-62-71, Telex: 814351

P.O. Box: 638

/f you are interested, please send for catalogues and quotations. Over 200

Sub-assemblies

2A  MT 3AT 208 -28p 8A MT 88 AT 555 -48p
3A  MT20AT 2-38 -30p 10A MT 89 AT §-49 +49p

50 volts. All tapped at 0-19-25-33-40-50 V,
500 mA MT 102 AT} 1-28 -22p $A MT 105 AT 3-58 -39p
1A MT 103 AT 1-868 -30p 4A MT 106 AT 4-55 -39p
2A MT 104 AT 270 -30p 6A MT 107 AT 8-86 -39p

60 Volts, All tapped at 0-24-30-40-48-60 V.,
500mA MT 124 AT} 133 21p 2A MT 127 AT 283 -39p
1A MT126 AT 201 -28p 3A MT 125 AT 3-9

AUTO-WOUND RANGE
Power Winding tapped at  Lef. No. Price P. &P,

20 VA 0-115-210-240 MT1i3CT  £077 2%
o MT 64 AT £148 -28p
150 VA 0-113-200-220-240 MT 4 AT £1-85 -30p

200 VA PR MT 65 AT £257 30p
300 VA o o MT 66AT £3-38 -39p
500 VA o o MT 67 AT €488  -49n

SAFETY ISOLATORS. 240 V. IN; 115 V. OUT; C.T. _
YA Ref. No Price P.P. VA Ref, No. Price P.P.
£
250 MT 194 AT* 580 47p
100 MT 192 AT* 2-48 *30p 350 MT 195 AT* 7-50 -59p
200 MT 193 AT* 4-20 -48p 500 MT 196 AT* 10:05 -65p

400 V. Output at 50 HZ. Ref. IT3 AT Price P. &P,
C-D Ignition system by R. M. Marston Esq. £1-78 “27p

EQUIPMENT RANGE
f.

£
60 MT 191 AT* 2-28 -30p

8ec. Output (r.m.s.) Ref. No. Price P.&P.
3-0-3V, 200 rnA MT 209 C8*+ £074 -06p
9- V. 100 mA MT 13C8*t £079 “04p
12+6-12 50 mA MT 210 C8*t 2075 *06p
20-0-20 30mA MT 211 C8*¢ £0:79 +06p
0-20x 2 300 x 2 MT 214 CT*} £1-05 *12p
0-8-9 x 2 500mA x 2 MT 207 CT*¢ £1-38 -30p
0-15-20 x 2 S500mA x2  MT 205 AT*} £1:88 -27p
0-15-27 x 2 500mA x2 MT 203 AT* £1-98 -27p
0-15+27 x 2 1Ax2 MT 204 AT* £2:20 “28p
20-12-0-12-20 700 mA (d.c.) MT 221 AT* £1-03 *28p

AT indicates open universal fixing with tags; CT is open U-clamp

fixing with tags; C8 is open U-clamp tixing with P,C, spills; * with

interwinding screen; t untapped 240V Primary; { Primary tapped

at 210-240V; other Primaries tapped at 200-220-240V,

types in stock through agents or direct. Seud for list.

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept. MO.10,
Thames Street, LOUTH, Lincs.

WW—083 FOR FURTHER DETAILS
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LAWSON TELEVISION T“BES SURPLUS HANDBOOKS
19 get Circuit and Notes .. oo .. 35pp/p4p
1156 set Circuit and Notes . e o .. 35ppip4p
NEw Tu BEs REB“ILT Tu BEs H.R.O. Technical Instructions oo .. .. 30pp/p4p
» - . 38 get, Technical Instructions o o .. 30p p/p 4p
Lawson "Century 99" are brand Lawson "Red Label” rebuilt crts are 0 oet W Gr I BSOS - .+ .. _30pp/pdp
new tubes. Using silver activated particularly useful where cost is a vital BOoo1 Cirouit and Notes - .. . 3373: 358 1}2
screens, micro fine aluminizing, factor such as in older sets or rental use. Wavemeter Class D Tech. Tost. .. .. .. J0pP/p4p
S p s . get Circunit and Notes .. .. e 30p p/p 4p
high definition electron guns. Red Label are completely rebuilt from BC.1000 (31 set) Circuit and Notes .. .. 30D p/p 4p
resulting in superb [~ yey REBUILT | selected glass and are exact 107 Cireut and Notes oe® : e
performance and very TUBES TUBES replacements. gzllsscsglﬁamctimﬁ lg:nu&l I 924p p/p 5p
long life. CME 1602 £8-50 17'£6:25 (4" £4:25 Cirouit Disgram 274D each post free. R.1116/A, 3o 15’21;“
ie: BT L T | e and rabute | | | S Rl Bt b il Tl
' P 4 34 624, 22 , 1392,
LAWSON TUBES | 2% E250 % EEE | both new and robult | | | it S SIS
. . Indicato
IBCHURCHDOWNRD. | 13; TWIN PANEL £10-28 23 £7.25 FULL TUBE FITTINGS o Coad it T80 0 o iries, please.
. fg: T';Nwol;l;r'iw% £}‘:5-gg INSTRUCTIONS SUPPLIED BT B gy 1o WS G
A 9 ail order only to:

MALVERN, WORCS. | 15, SANORAMA £9.50 CARR. INS. BY EXPRESS PASSENGER INSTRUCTIONAL HANDBOOK SUPPLIES
Telephone: MALVERN 2100 23" PANORAMA £11-95 14-19% 62p  21-23"75p Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8

WW—082 FOR FURTHER DETAILS

* DU MET—FULL SPEC.
CASHIMMEDIATELY AVAILABLE - C°";”;?N Ez? ;'95 IOO_+
for redundant and surplus stocks of NS ettt e (R
. s . £290 £285 £2:80
radlo, television, telephone andfelectromﬁ 7aRRL thes 7400, 10, 20 2 £ s See PHILIPS HFF
equipment, or in component form suc etc. .. P P Spec.
quipment, ot in component form S TAPES & CASSETTES
as meters, plugs and sockets, valves, Dec./Drivers: 74141, 7442 .. 85p 75p &5p ' B N S 3
Counters: 7490, 7492 7493 . 85p 75p 65p ncredible but true e offer these famous brands at
transistors, semi conductors, CapaCltOIS, Quad Latch: 7475 .. ; 45p 43p 4ip prices at least Sp per reel lower than ony other cut-price
resistors, cables, copper wire, screws and Flip Flops: 7470, 7472 34p  30p  28p adveruser. SEND for detalls now
ak Dual F/Fs: 7473,7474,7476 . 42p 39p 35p
nuts, speakers, etc. . Eluul Schml;:g;lgger 7413, a ;;p o .'zlgp - ﬁp \ Dept. WW 7
emories: . " " .
The_ larger the quantity the better we e s e o ok S \ 17 Loigh Park Réad,
g oal
like it. oni’du;lr!lei’gr Gate: 7486 .. 78p 70p 59p lslgh-on Sea! Essex)
BROADFIELDS & MAYCO 709N (Dil) 709P (8 pin Dil) )
DISPOSALS RS IR A 3 oo O 226 7004
741N 74 p .
+SPECIAL OFFER: 100 TTL Gates Any mix for £10
21 Lodge Lane, London, NIi2. PLUS Beayiful TTL wall chart frgee\anthr;!very;llgoc;:rdles
Telephone: 01 445 2713 01 445 0749 G’,{"‘isp Furope; &";’%’v,r,’:us" er S0p
Evenings: 01 958 7624 ——DUMET PRODUCTS MAIL ORDIE’R DEPT . o)
102, SOUTH STREET, BISHOPS]STORTFORD HERTS o H N Y
J SA s [ ]

RING MODULATOR by Dewtron is professwnql
transformerless, 5-tr !
rejection, Module £7. Unit £8-90. WAA-WAA Pedal
kit of all parts, incl. all mechanics & instr, ONLY £2:45
AUTO RHYTHM from Dewtron modules Simple
unit for waltz, foxtrot etc., costs £16-55 in modules
ORGAN PERCUSSION and other fascinating
effects. Send |5p for illust, list. D.E.W. Ltd.,

254 Ringwood Road, Ferndown, Dorset.

“Stella 99

INSTRUMENT CASES

QUARTZ CRYSTAL
UNITS from ‘

® 1.4 — 20 MHZ
® FAST DELIVERY
@ HIGH STABILITY
® 1O DEF5271-A

WRITE FOR
LEAFLET AT- 1
McKNIGHT
CRYSTAL Co.

SHIPYARD ESTATE
HYTHE,
TEL. HYTHE 8961 SOUTHAMPTON

SIZE
6"Wx 4" Hx4"D

WE BELIEVE THE FINEST INSTRUMENT CASE IN THE COUNTRY.
BEATS ALL COMPETITORS FOR PRICE AND STRENGTH.

FIBREGLASS PRESS MOULDED IN GREY, AND BLUE. SUPPLIED WITH 4 RUBBER
FEET, 18 SWG ALLOY CHASSIS, 16 SWG ALLOY FRONT PANEL. FRONT PANEL HAS

@ FEMEG

MODERN NATO FIELD TELEPHONE

PROTECTIVE FILM FOR MARKING OUT AND PROTECTION. CHROMED DIE CAST HANDLE. EXCHANGE
THE CASE HAS TWO SETS OF RUNNERS MOULDED IN WHICH WILL TAKE ALLOY OR e
P.C. BOARD CHASSIS. SAME DAY OFF-THE-SHELF DELIVERY. THIS SIZE OF CASE 10/08

CAN BE TURNED ON END TO MAKE 4"W x 6”H x 4”D. PLEASE ADVISE IF HANDLE &
FEET TO BE SUPPLIED LOOSE. PANEL PUNCHING AVAILABLE ON 100 UP
TRADE AND QUANTITY DISCOUNTS ON REQUEST

FULL LIST OF ACCESSORIES AVAILABLE, SENT WITH EACH ORDER, i.e. SWITCHES,
PANEL LAMPS, AMPLIFIERS, FUSES, ETC. NEXT SIZE OF CASE READY END OF
JULY. 9"Wx4"H x 3"D Ref WW

E. R. NICHOLLS,

46 Lowfield Road, Stockport, Cheshire. Te/: 067-480 2179

for 10 subscribers with
handset, with  nnging
device.  answer  key
batteries, used, very good
condition, tested

DM West 680. -
NATO FIELOTELEPHONE FF 54
Complete with batteriss, factory new

DM West 330,
FEMEG. Farnmeldegerate, 0-B Munchen 2, Augustenstr. 16
Tel 593535
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OSMABET LTD.

We make transformers amongst other things.

AUTO TRANSFORMERS, 0-110-200-220-240v a.c. up or
down, fully shroudz=d fitted insulated terminal blocks, 30
watt  £1-35; 50 £1-80; 75“'22'10; 100w 22'55:

400w
£9-75; 1000w £12-75;
1600w £18; 2000w £24- 75 sooou £33; 4000w £45; ete.

MAINS TRANSFORMERS. Prim 200/210v a.c. TX2 250-0-
250v 150 Ma, 6-3= 4A CT, 0-5-6-3v 3A, £4-05; TX5
300-0-300v 120 Ma, 6-3v 2A CT, 6-3v 24, 6-3v 14, £4'05;
TX8 250-0-250v 65 Ma, 6-3v 1-54, £2-10; MTL 200v
30 Ma, 6-3v 1A, £1-20; MT2 230v 45 Ma, 6-3v 1-5A,
£1-50; MT2A 250v 60 Ma, 6-3v 2A, £1-95; MT3 Prim
110/240v, Sec 250v 100 Ma, 6:3v 2A £2-25.

MULTIVOLT TRANSFORMERS. Prim 200/240v a.c.
OMT4/1 one tapped sec, 5-20-30-40-60v giving 5-10-15-20-
25-30-35-40-56-60, 10-0-10, 20-0-20, 30.0-30v a.c. 1 A
£2:25; OMT4/2 %A £3-45; OMT5/1 One tapped sec
40-50-60-80-90-100-110v  giving 10-20-30-40-50-60-70-80-
90 100-110, 10-0-19, 20-0-20, 30-030, 40-0-40, 50-0-50v a.c.

-45: Duo 127 4A-12v 4A £3- 60; Duo 0-10-20-25v
2A 0-10-20-25v 2A £3-80.

24v AUTO TRANSFDRMERS. Input 200/240v a.c., output
24v 150w £4-50; S0W £6-75; for quartz Iodine lamps,

LOW VOLTAGE TRANSFORMERS. Prim 200/240v a.c.
6:3v 1:5A 83p; 3~ £1-13; 6A CT £1-80; 12v 1-5A.
£1-13; 3A CT £1-80; 6A CT £2-70; 18v 1-5A CT £1-80;
24v 1-5A CT £1-86; 3A CT £2-70; 5A £375; 8A £6;
12A £9; 40v 3A CT £3-45; 50v 6A CT £9-75.

MIDGET RECTIFIER TRANSFORMERS. Prim 200/240v
a.c. size 1§ X2x1} in. PPT1 9-0-9v 03A; PPT2 12-0-12v
0-25A; PPT3 20-0-2(v 0-15A £1-20 each; size 2 x 23 x1¢in.
MT9v 9-0-Ov 1A 98@ MT12v 12-0-12v lA MT20 20-0-20v
0-75 £1-13 each.

W.W. CAPACITOE DISCHARGE IGNITION TRANS-
FPORMER to specific.tion, £2-50 plus 25p p. & p.

O/P TRANSFORMERS FOR POWER AMPLIFIERS. 30
watt, A-A load 6-6k, sec 3-7-5-15 ohms, £4-05; 50 watt,
A-A load 3K, £6- "‘5 100 watt A-A load 3K, £11-40;
up to 400 watt to oxler.

MAINS TRANSFORMERS FOR POWER AMPLIFIERS.
TX 6 Prim 200/240% a.c. 8ec, 425-0-426v 500 Ma, 6-3v 6A
CT, 6-3v 6A CT; 0-5-8-3v 3A, £12-75; TX1 Bec 425-0-425v
250 Ma, 6-3v 4A CX, 6:3v 4A CT, 0-5-6-3v 3A 27-50.

LOUDSPEAKERS TOR POWER AMPLIFIERS. New
oxed, famous makes for public address systems, bass
guitars, electronic organs, Hi-Fi, etc. 12in. 15W W/Tweeter
£4:05; 12in. 25W 35-80; 12in. 35W £7-20; 12in. 50W
£9-45; 15in. 60W 311-30; 18in. 100W £19-90; E.M.I.
13} x 8in. 10W 3, 8 and 15 ohms £2-25 each; 13§ x 8in.
Hi-Fi 10W fitted twin tweeters with crossover network,
3, 8 and 15 ohms, #£4 each. Horn tweeters 2-16 KHz 8,
16 ohms, £1-50 eaca.

LOUDSPEAKERS. 5n. 90p; 64in. £1:10; 8in. £1-75;
10in. £1-95; 7x4in. £1-25; 8x5in. £1-85; 10 x 6in.
1~90 3, 8 or 15 ohras.

!U’LK TAPE EB.ASE Instant erasure of any size spool
C of tape heads,
200/240v a.c £2 4C. P & P. 20p. Leaflet 8.A.E.

12v LT FLUORESCERT LIGHTING. Complete 8 watt 12 in.
fitting with tube £3-75; 12v inverter for 20 watt tube
£5-

PRINTED CIRCUIT CTCHING KITS, Complete commercml
outfit to make your own P.C. boards, with instr

TV VV V V V V V VV  VVVV VY VY VY VYV Y VY "oy O Y

DESIGNING WITH
TTLINTEGRATED CIRCUITS

Prepared by the IC Applications Staff

of Texas Instruments Incorporated.
£8-90

R.C.A. COS/MOS

Postage 7p.

R.C.A. PHOTOMULTIPLIER
Postage 7p.

MANUAL by R.CA. £I.

SOLID-STATE DEVICES AND

APPLICATIONS by Rhys Lewis. £2.
Postage 10p.

MEASURING OSCILLOSCOPES by
Postage [0p.

J. F. Golding. £4-20.

MANUAL OF SOUND RECORD-
ING by J. Aldred. £3-50. Postage 10p.

THE RADIO AMATEUR’S HAND-
BOOK by A.R.R.L. £2-60. Postuge 20p.

TRANSISTOR MANUAL by G.E
£1-05. Postage 10p.

RADIO VALVE AND TRANSIS-
TOR DATA by A. M. Ball. 75p.

Postage 10p.

P A e it -
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Post free

INTEGRATED
CIRCUIT MANUAL by R.CA. £I.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET,
LONDON, W2 INP

Phone 723 4185
Closed Sat. | p.m.

EXCLUSIVE OFFERS

AMPEX
Precision Instrumentation and Data

TAPE RECORDER-REPRODUCERS

TYPE FR 100A: Bix speeds,
15/167, 33", 7}", 15", and 307
per second, 5 tracks, }° tape
(easily changed to }” or 1 by
changing rollers and heads),
10}” reel capacity. Push button
control. Precision serve control
to 0.75 u sec, track timing
5 o sec. Drift free within
1 per cent. Accuracy 10% per
week. Powerinput 105/125v 48 to
400 cycles.

TYPE FR 1100, as above but
4 speeds, 3%, 74", 15" and 30"
per second, and 4 track, easily
changed to }” or 17 and of
lighter and more modern con-
struction than Type FR 100A.
PRICE £380 for either type.
The above comprise complete units with electronics in

6 ft. cabinets

HIGHEST QUALITY 19" RACK
MOUNTING CABINETS
Totally Enclosed

TYPE A: 84" high x 247 deep X 24” wide.
TYPE B: 78" high x 30" deep x 24" wide.
DOUBLE SIDED. These cabinets will take rack panels
both sides, that is back and front and are drilled and
tapped all the way down every }” for this purpose. They
are fitted with “Instantit” patent fully adjustable rack
mounts which are vertically and horizontally adjustable
—these allow the panels to be recessed when they are
fitted with projecting components and it is desired to
enclose them by doors.
+Other features include—all corners and edges rounded,
Interior fittings tropicalised. Removable built in cable
ducts. Removable built in blower ducts, Ventilated and
insect proofed tops. Detachable side panels. Full length
instantly detachable doors fitted expanding boits if
ordered with cabinels. Made in U.8. A.~—cost the American
Government £107 before devaluation. Finished in grey
primer and in new condition.

PRICE £26-50 each (Carriage extra)

Full length door £5 each extra

Doors are not needed if panels are mounted back and front
and they are not required to be enclosed.

TYPE C: 80" high x 27 deep x 22" wide. American
Standard First Grade totally enclosed ventilated 19* rack
panel mounting cabinets, made by Dukane, U.8.A.
Open front fitted rack mounts drilled and tapped all the
way down every $”. Full length rear door with latch,
Finished in grey theee cabinete have been used but are in
good condition but if decoration is of importance it is
T ded they are r d before use,

PRICE £15 each (Carriage extra)
TYPE D: 76" high x 18" deep x 22" wide, Thcse are
slightly smaller and finished in black otherwlse they are
similar in construction and condition to Type C above,
Made by R.C.A. of U.8.A.

PRICE 512 50 each (Carriage extra)

ALSO OTHER TYPES 80" TO 88" HIGH AVAILABLE

Full detaila of all above available on request.
TRANSPORT: We have madespecial economical transport

£1-25.

8.A.E. ENQUIRIES —LISTS, MAIL ORDER ONLY
46 KENILWORTH RDAD, EDGWARE, MIDDX, HAS 8§YG
Carriage extra on all crders. Tel: 01-958 9314

ANDOR ELECTRONICS LTD.

for new
Mullard, Ferranti, R.C.A. Motorola
semiconductors
Mullard—resistors-—capacitors

ZTX108 12p MPF102 421p AF117 25p
ZTX300 15p MPF105 40p BC107 19p
ZTX500 15p 2M3053 27p BC109 19p
F.&P.10p
Visit our new retail shop

45 LOWER HILLGATE

STOCKPORT
061-480-9791

THE ONLY
COMPREHENSIVE
RANGE OF RECORD
MAINTENANCE
EQUIPMENT

IN THE WORLD!

Send P.O 15p for 48 page
booklet providing all necessary
information on Record Care.

CECIL E. WATTS LIMITED
Darby House
Sunbury-on-Thames, Middx.

WE PURCHASE

COMPUTERS, TAPE READERS AND ANY
SCIENTIFIC TEST EQUIPMENT. PLUGS AND

SOCKETS, MOTORS, TRANSISTORS,
RESISTORS, CAPACITORS., POTENTIO-
METERS, RELAYS TRANSFORMERS ETC.

ELECTRONIC BROKERS LTD.
49 Pancras Road, London, N.W.1. 01-837 7781

STEREO I.F.

AMPLIFIER

This 3 stage | F ampiifier has been designed to take
Into account the special requirements of a stereo signal
Together with a suitable “‘front end” it would form the
basis for an easily built. mono or stereo, High Quality
FM Tuner. The circuit which contains three stages of
amplification can be mounted by means of edge
connectors  Unit supplied fully tested and adjusted £3.50
Suitable front end for above supplied for £4.00 Matching
Decoder available at £5 25

For further cetails, Circuit etc., contact

R.M.S. AUDIO
23 PEACOCKS CLOSE CAVENDISH, SUFFOLK

WW—085 FOR FURTHER DETAILS

for these cabinets to ensure they arrive
undamaged and to avoid expensive crating. Full details

on request.
FREE
40-page list of over 1,000 different items in stock
available—keep one by you.

Y Avo Electronic Multimeters CT-471A. .. ... £50
YAvo 160 Valve Testers £45
“Ferranti High Speed Tape Readers 5/7 Track £35
“Marconi TF-867 8tandard Signal Generators

15 K/cs/30 m/es. .. ...t £155
Y Airmec 701 Signal Generators 30 K/cs/30 m/cs £30

*Bhode and Schwarz E.8.M. 85/300 m/es
V.HF. Receivers .................... £280
+Video Tape R. 4" Shibad
working order,oneonly................ £140
“Labgear Stabilised Powar Units D.4140,
8200 v 7 M/, ... £35

BOO MR oeoonnrnrrnecneearaasonnnns £40
“Marooni 625 lines BD-971 C.C. T V. Clmeu.

Control Unit, 14 in., Monitor with

Cables complete channel working order. . £195
“Flann Microwave Attenuators 4/12 G/me .. £50
“Marconi TF-893A Output Power Moeters

0-10W ... £227-50
%CR-1560/2 M Co

ceivers. 1.5 to 22.0 m/cs... £24
E.H.T, Transformers and

Equipment up to 6EW available. P.UR.
%10 foot long 6" sides Triangular Lattio el

Mast Sections with mating lugs for )oinlu

up to 200 feet. New condition..... 29

Co R-390 Oommnnloluom
0.5/30.0 m/u £275
%E.M.I Tape Record £125
*Wuton 2}-D.n Meters —10/ £2
& Lstﬁ
lightweight steel triangular A Masts According
12t0 18 inch lidel up to 200 ft. hl¢h to height

WANTED C.C.T.V. EQUIPMENT
Good price paid

+ 54 inch. dia. Meteorological Balloons...... £1:50
4" New Magnetic Recording Tape made by
E.M.L (USA) 3600 ft on H.A. . Spools. ... £5-50

*1” Uled ditto *“Scotch™ Brand 4800 #¢...... £3
%38 Track Data High Smd Tape Readers £40
*Sarsh Tnn;lBecelven and Aerials ........ £3
“Uniselectors 10 bank 25 way full wipe ex. 28
new ...........
“Precision Mains Filter Umtl new £1 50

Y Avo Geiger Connters new.
Carrisge exira at coston ail abo
goods are ex-Government ltoru.

We have a large quantity of * bits and pleces”

we oannot list—please send us your requirements
we can probably help—all enquiries answered.

P. HARRIS

ORGANFORD — DORSET -

BHI6 6ER
BOURNEMOUTH 65051
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TAPE RECORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO
single ond multichanne!
SIMMONDS ROAD. WINCHEAP
CANTERBURY, KENT
0227-68597
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WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
CHILTMEAD LTD.

7, 9, 11 Arthur Road, Reading,
Berks. Tel: 382 605

WW DESIGNS BUILT
AND TESTED

example :
Nelson Jones FM Tuner £16
Phased locked stereo decoder £13

S.A.E. details

YOUNG ELEGTRONICS

54 LAWFORD ROAD, LONDON, NW5 2LN
Telephone 01-267 0201

—PRINTED CIRCUITS
PROTOTYPE & BATCH PRODUCTIONS

Instrument panels and dials
in Metal and Perspex

% SCREEN PROCESS PRINTERS &

Brooklands Plating Co. Ltd.
Spice’s Yard, South End,

Croydon CRO 1BF
Tel: 01-688 2128

Dimmenrswitch

Witl dim up to 400 watts of incandescent lightiag
from zore te full brilliance. This
the asrmal light switch, and i3 fitted i
minutes. Ae MK mounting frame is supplied, for use
when more depth is required.

Complete Kit £2.80

PRICE— .
Built and tested £3.20
as supplied to Industry, Schools, Hospitals
Government Depts.. stc

Diathane Ltd.

111. Sheffield Road. Wymondham. NURFU[K
Please add £0.10 postage and § g

AMERICAN
TEST AND COMMUNICATIONS EQUIPMENT
* GENERAL CATALOGUE ANJI04 1/6 *

Manuals offered for most U.S. equipments

SUTTON ELECTRONICS

Salthouse, Nr. Holt, Norfolk. Cley 289

7400 2ip 7410 2lp 7474 40p

7486 43p 709 40p 741 73p
DALO PC MARKER 80p 2N3055 60p
ME0402 2lp MEG412 20p ME0413 |7p
ME1002 120 ME4101 llp ME4102 12p
ME6001 I5p MES101  I5p MEL1l1 35p
MEF104 S5lp MP8111 35p 1IN4001 T7p

JEF ELECTRONICS (WW7)
York House, 12 York Drive, Grappenhall, Warrington, Lanocs.
Mail Order Only. C.W.0. P. & P. 5p per order. Overseas 37p
Money back if not satisfied.

2.  Economicat
%1 ACCURATE
RELIABLE

Private enquiries, send 5p in stamps for brochure

THE QUARTZ CRYSTAL CO. LTD

Q.C.C. Works, Wellington Crescent,
New Malden, Surrey (01-942 0334 & 2988/

WW—086 FOR FURTHER DETAILS

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also “C’* & ‘‘E’’ cores. Case and
Frame assemblies.

MULTICORE CABLE IN STOCK
CONNECTING WIRES

Large quantities of miniature potentiometers
(trim pots) 20 ohm to 25K, Various makes.
Wholesale and Export only.

J. Black

OFFICE: 44 GREEN LANE, HENDON, N.W.4. 2AH
Tel: 01-203 1855. 01-203 3033
STORE: LESWIN ROAD, N.16
Tel: 01-249 2260

&,
BAFEIARAL rEE \‘ll

' .rﬂr-swmw«w«m- o

on BUACK WRINKLE
{CﬂﬁfﬂE}Flmshz:

durable heat and water resistant
(3399 sel spray cans on y) 75p can pd
One

t crossed PO tor total amounl durect fo
!07! EDGWARE ROA|
LONDON Wlilﬂ

Gu vernment lDeul e xs M

The safe quick
way to connect
electrical equipment

to the mains

Connects anything

electrical in seconds.

No plugs, socksts or

bare wires! Tekes muiti-

pareiiel connections up

o 13 amps. Send z"‘?"-

= EBINSTRUMENTS
49-53 PANCRAS ROAD LONDON NW1 Tel:01-837778%

WW—087 FOR FURTHER DETAILS

Hi Quality Amplifiers for the Gonstructor

Texas Amphf‘ers for real Hi Fidelity performance,
Parts and printed circuits available for ESS. 68 and 77,
Send for lists,

Bailey. This ever popular pre amp now laid out on a
printed circuit for Stereo. Board and drawings £1-
Bailey 30w Amplifier P.C. Board. £1-25 pair.

Parts also available for Linsley Hood devices.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, London N.9, 01-807-3719

WANTED

surplus transistors, semiconductors,
capacitors, cable, electrical goods, radio
television and electrical equipment,
wire, aluminium, motors, recording
accessories and all surplus equipment
for SPOT CASH.

Buyer will call to inspect anywhere.

Concorde Instrument Co.
28 Cricklewood Broadway
London, N.W.2

Telephone: 01:}4952 0161/213

Telex:
Cables: CONIST LONDON

NEONS.  PRINTED CIRCUIT BOARDS. INSTRUMENT
CASES. MOULDED REED SWITCHES and PIDAM logic
modules, CONTIL and BRIGHTLIFE products are alf
ex=stock, For details see June, 1971 and August, 1971
issues, advertisements. For further details use reader
service card. New prices on new leaflet. All customers
on mailing list will receive these automatically,

WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD
CRESCENT, NORTHWOOD HILLS, NORTHWOOD, MIDDX,

Telephone: Northwood 2494126732  Telex: 923231

MAINS KEYNECTOR
FAST & SAFE

For fast mains input to
one or more electrical
appliances up

to 13 amps

without plugs

SEE :
PAGE 55 -

BARRIE ELECTRONICS

11 MOSCOW ROAD - QUEENSWAY
LONDON, W.2 TehD1-229 G681/2
WW—090 FOR FURTHER DETAILS

rampfan

SOUND EQUIPMENT

GRAMPIAN REPFRADMDUECERS LINNTED
Hamworth Trading Estate. Feftham, Middleseax.
Tedsphone: 07854 SM1.

WW—088 FOR FURTHER DETAILS
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9 ALL PURPOSE TRANSISTOR PRE-AMPLIFIER < T E
“N-T-E-R-L-0-C-K-I-N-G Battary 9.f2e. or 206300, H.T. Lina: Stze 18x 111 in. STOP PRESS
el LT il Wl | o7 Fanietor Squfmment Full intéructions. 90p Fost | SOLARTRON STORAGE OSCILLOSCOPE
o g _ o Brand new. British made. Details S.A.E. P Free QD 910 Double Beam. DC—IMHz “Y”

BAKER 12 in. MAJOR £9 Sensitivity 10 mV/cm to 30V/cm in 8 ranges.

. 5 in. Dia. Memotron CRT. Time Base 1 micro-
0-14,500 c.p.s., I2in. doubl L o :
:mofer an: pt':mte:"c::: t:.::;:} sec/cm to 10 sec/cm in 10 ranges. Overhauled in
with a BAKER ceramic magnet [ V.G. condition. C/W trolley and copy of
flux | handbook. £160.

14,000 ;f‘uss ll:.nd.a total flux of
. 133,000 Bass CAWKELL REMSCOPE SO1 STORAGE
ey | available 3or8or 15 ohms. Post Free. OSCILLOSCOPE. Single Beam. Time Base

40 c.p.s. Rated 20 watts, 'oice coils

S BIZES Module kit, 30-17,000 c.p.s. Size | 0'3 micro-sec to 10 sec in 16 ranges. Y Amp

ALUINTERLOCK 19 124 in. with tweeter, crossover, | Frequency Response. Low Gain 4MHz. Med.

Newest, neatest system ever devised for S :’:ﬂﬁo:“.:f;-:'::':“: £11°50 | Gain 2MHz. (High Gain 0-5 MHz). Sensitivity
storing small sarts and components: resistors, W [OUDSPEAKER CABINET WADDING | omV/cm at 0-5 MHz band width. Adjustable
capacitors, dioces, transistors, etc. Rigid e 18 in, wide, 15p per ft. run. Display time 15-120 mins in 4 steps. Variable
plastic units, interlock together in vertical and Post extra l0p per order. persistence 1 sec-2 mins. Complete with

TRACE SHIFTER TS which enables display

horizontal combinations. Transparent plastic E.M.L. QUALITY TAPE MOTORS Post 15p 1 of 5 oF 10 steps at 30 D e Ll D Ll

drawers have label slots/handles on front 120/240v. A.C. 1,200 r.p.m.,

Build up any size cabinet for wall, bench or Heavy Duty 4 pole 135 mA. Inclusive Price £225.
table top Spindle 0.187 x  0.75in.
Size 3} x 2} X 2%in. £§°25 SOLARTRON CD 1400. Double Beam.

I DC—15MHz. CX 1441 and 1443 plug-in units.
BUY AT TRADE PRICES 4 Rise Time 24nSec. Sensitivity 100 mV/cm-

Spindle 0.15 X 0.75 in. 50V/cm. 9 ranges. Time base 0-5 micro-sec— °
Single uniss {(1D) £1.35 per dozen size Size 2} X 2} X 1} in. 85p Post 15p 200 micro-sec/cm in 18 ranges. 19 in. Rack
approx (21” high 23" wide 5" deep) ceTer 1s oF THe | Mounting. Overhauled V.G. condition. Hand-
2D £2.25 per dozen. 3D £2.36 for 8 units T EATeT DEseN. AND GIVES A | book. £165.

6D2 £3.65 for 8 its {2 3D's in 1 t HIGHER STANDARD OF PERFORMANCE
g et i s P ACLECL s THAN MORE EXPENSIVE UNITS, LF. SPECTRUM ANALYSER FENLOW

i i The moving coil diaphragm gives a good | § A2 0-3 Hz-1KHz in 5 ranges. Band width
35p fi ders under £5. C aid f iati - : R
orerso(;vZ:fs neCk aragelpaici lor radiation pattern to the higher frequen 0-06-37-5 Mz in 5 steps. £350,

PLUS QUANTITY DISCOUNTS!

pne from 000 et e P watee | KENT CHROMALOG Mk I Digital Inte-
3
Orders £5 and over DEDUCT 5% in the £ THE INSTANT BULK TAPE

X 3% X 2in. deep. Rating 10 watts.
Orders £10 and over DEDUCT 73% in the £ ERASER AND RECORDING HEAD

BALFOUR GRAM MOTORS
120/240v. A.C. 1,200 r.p.m.
Heavy duty 4 pole 50mA.

ohm or I5 ohm £]. Post | grator for use with gas chromatography equip-
models. 10p [ ment. Automatic digital print out. Recorder
Orders £ 20 and over DEDUCT 10% in the £ m/zg?:ﬁGNszlsgks Post : X
3 d o8 High Discrimination plus crystal oscillator.
Leaflet S.A.E 5e V.G. condition. £165.

O/P0-10mA. V.G. condition. Handbook. £325.
RF. SIGNAL GENERATOR MARCONI

aRYET R T ST0CKIaTS — SALES — SEAVICE sPARES '~ | ELECTRONIC BROKERS LIMITED

AR “ioiowss ooz | RADIO COMPONENT SPECIALISTS PEBEEEED T [ERITh NBIL

144H/S. 10KHz-73MHz. Stability 0-002%;.
QUOTATIONS FOR LARGER QUANTITIES
337 WHITEHORSE ROAD, CROYDON. Tel: 01-684-1665 Telephone 01-837 7781

CAPACITOR DISCHARGE
IGNITION SYSTEM

25 P

ik o

THE POPULAR WIRELESS WORLD CAPACITOR-DISCHARGE Can also be used
IGNITION SYSTEM IS NOW AVAILABLE AS A MECHANICALLY To cut and saal P.V.C.
RE-DESIGNED UNIT WITH THE PRINTED-CIRCUIT BOARDS AND A
A TRANSFORMER CONTAINED WITHIN A DIE-CAST CASE; THE Plastics, Nﬁflﬂﬂ_ﬂnna ato—
TRANSISTORS AND THYRISTOR BEING MOUNTED ON THE OUT- 60 Watt Gun @ 108f/- p&'p 5/-
(s:loovEE OSF THE CASE AND SUPPLIED WITH SNAP-ON PLASTIC 100 Watt Gun & 140/- p & p5/-

vy a

THE UNIT IS DESIGNED AROUND TWO PRINTED-CIRCUIT
BOARDS LINKED ELECTRICALLY TO EACH OTHER AND TO THE
CONNECTION PLUG BY MEANS OF A FLEXIBLE PRINTED-
CIRCUIT. THIS ALLEVIATES TEDIOUS WIRING AND ENSURES A

NEAT COMPACT LAYOUT. THE DESIGN OF THE BOARDS IS SUCH 0000000000000000000000000

THAT A POS. OR NEG. EARTH IGNITION SYSTEM CAN BE
BUILT WITH EASE AND ONE SYSTEM CAN BE READILY CONVERTED Thermistors
F.J. Hyde, DSc, MSc, BSc.

TO THE OFPOSITE POLARITY IF REQUIRED. A COMPLETE

COMPLEMENT OF COMPONENTS IS SUPPLIED WITH EACH KIT,

TOGETHER WITH READY-DRILLED, ROLLER TINNED PRINTED- The aim of this book is to give for the first time a comprehensive

CIRCUIT BOARDS, FULLY MACHINED DIE-CAST CASE AND account of the properties and applications of both positive and
negative temperature coefficient (NTC and PTC) types of
thermistors, in order that their potential usefulness in a wide

CUSTOM WOUND TRANSFORMER.
SUITABLE FOR 12v SYSTEMS ONLY. ALL COMPONENTS AVAIL-
range of instrumentation and measurement may be made
evident. It will prove to be an indispensabie reference book

ABLE SEPARATELY. WIRING DETAILS SUPPLIED FOR BOTH
POLARITY SYSTEMS. PLEASE STATE POLARITY REQUIRED SO THAT
THE CORRECT SEMICONDUCTORS CAN BE SUPPLIED. CASE for all those interested in the application of this extremely
useful circuit component.
0 592 02607 0 208 pages illustrated 1971 £3-20

SIZE 43" x 3% x 3",
Available from leading booksellers or:

COMPLETE ASSEMBLY AND WIBING MANUAL 25p, RE-
The Butterworth Group

FUNDABLE ON PURCHASE OF KIT.
PRICE £11.25 plus 50p CARRIAGE. C.W.0. OR C.0.D.

88 Kingsway London WC28 6AB

Showrooms and Trade Counter

TRADE ENQUIRIES INVITED. MAIL ORDER ONLY.
4.5 Bell Yard London WC2

DABAR
00000000000000000000000

S.KEMPNER LTD 421/3 HIGH RD N1

ELECTRONIC PRODUCTS
98a, LICHFIELD STREET, WALSALL, STAFFS. WS1 1UZ
TEL. WALSALL 34365
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{  ALL SEMICONDUCTORS WARRANTED

Prices 1-9 as quoted, 10-99 less 10%, 100 up 15%, larger quantities special quote
TRANSISTORS ZENERS DIODES

IN697 .. .. I5p 25305 .. 6p BCZIl .. .. 55p INT46A .. .. 20jp IN9I4 .. .. 5p
IN706 .. - .. 10p 28306 .. .. Top BFYSl .. .. IThp IN752A .. .. 223p IN4003 .. .. Tip
IN708 .. .. l4jp 25324 .. .. &0p C444 .. .. 100p INTO3A .. .. N2ip AAZI5 . .. 10p
2N1308 .. .. 25p 28325 .. .. T5p GETI02 .. .. 25p Is7062 .. .. 25p BAI29 .. 1op
INI7I5S .. .. S0p 25502 .. .. 25p GETIO4 .. .. 30p  gzX|0 . . 2sp BAI4S . .. 15p
2N2308 .. .. 50p 25732 .. .. 40p  MPS3638A .. 3P pZyss .. 28 BAY3| .. .. 5p
INMIO .. .. o3se 2733 .. .. &p MPS3642 .. .. I5p o P Hs3fle L. L0 30p

2N3693 .. .. 40p 253040 .. .. 50p  MPS3646 .. .. I3p MZ27 .. .. 40p
28301 .. .. 44p BCIO9 .. .. I24p ©OCI39 .. .. 2[p QAZ01.. .. 50p
25302 .. .. 45p BCII4 .. .. 32p OC203 .. .. 2p Z2AINF.. .. 40p FET-N Channelil

25303 .. .. 413p BCIl6 .. .. 55p OC204 .. .. 323p Z2AS6F .. .. 4op |INS485 .. 27ip each

o CHILTMEAD LIMITED

7-9 Arthur Road, Reading - Telephone 582605

. INDEX TO ADVERTISERS

Appointments Vacant Advertisements appear on pages 85-94
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CLEARWAY

to lower
production costs
with

ADCOLA

Precision Tools

For increased efficiency find out more about
our extensive range of ADCOLA Soldering
Equipment—and we provide:

% THREE DAY REPAIR SERVICE % INTER-
CHANGEABLE BITS—STOCK ITEMS %
SPECIAL TEMPERATURES AVAILABLE AT
NO EXTRA COST.

ADCOLA TOOLS have been designed in co-
operation with industry and developed to
serve a wide range of applications. There
is an ADCOLA Tool to meet your specific
requirement. Find out more about our ex-
tensive range of efficient, robust soldering
equipment.

‘ No. 107. GENERAL ASSEMBLY TYPE

Fill in the coupon to get your copy of
our latest brochure:

ADCOLA PRODUCTSLTD P ~ ~1 L ADCOL™

(Dept. H) Adcola House, Gauden Rd., London, SW4 e
Tel. 01-622 0201/3 Talegrams : Soljoint, London, Telex 1asge Trage serss
Telex : Adcola, London 21851

t ¢ ¢ 2 1 1 } |} ---------------m
Please rush me a copy of your latest brochure: =
NAME ...ttt iiirieieenrarsananssoasnnosnssoasossosesossnnsssssnnossossnosssssosnnansossy =
COMPANY ettt et e e e e e e e e e e e e e e =
ADDRESS ..t tttetetee e eeen e ea et ettt e e i
.................................................................................. ww3 :

WW-—002 FOR FURTHER DETAILS
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ERSIN

MULTICORE
SOLDERS

Use the quality solder that leading
electronic manufacturers depend on.

The life and efficiency of any piece of electronic
equipment canrest entirely on the solder used in its
assembly. If in Britain or overseas you make or service
any type of equipment incorporating soldered joints,
and do not already use Ersin Multicore Solder, it must be
to your advantage to investigate the wide range

of specifications which are available.

Besides achieving better joints — always — your labour
costs will be reduced and substantial savings in overall
costs of solder may be possible. Solder Tape, Rings,
Preforms, and Pellets — Cored or Solid — and an entirely
new type of cored disc, can assist you in high speed

repetitive soldering processes.
Ersin Multicore solder

* Contains 5 cores of non-corrosive high speed Ersin flux.
Removes surface oxides and prevents their formation during
soldering. Complies with B.S.219, B.S. 441, DTD 599A,

Din1707, U.S. Spec. QQ-S-571d.

* Savbitan exclusive Multicore Alloy which is saturated with
copper to prevent absorption of copper from copper wires,
circuit boards and soldering iron bits. Ministry approved under

Ref: DTD 900/4535.

*

Solder Tape, Rings Preforms and Washers, Cored or Solid, are

available in a wide range of specifications.

Provides
the most
economical
soldering. Its high
purity and freedom
from oxides, sulphides
and other undesirable
elements resultin the
following advantages:~
*Less dross on initial melting.
*More soldered joints per
pound of solder purchased.
*Less reject joints.
*Improved wetting of electronic
components & printed circuit boards.
*More uniform results.

All Extrusol is completely protected by plastic
film packaging from the moment of manufac-
ture until it is used. Available in bars and
pellets. Can be released under AQD authority
and suppliedto USA QQ-S-571d.

PC.2 Multicore

Tarnish Remover

removes tarnishes and inor-
ganic residues as the sec-
ond half of a pre-cleaning
process before soldering. It
leaves the copper unaffect-
ed.

PC.90 Multicore Peeloff
Solder Resist

is a temporary solder resist
which can be peeled off
with tweezers after solder-
ing, leaving the original
clean surtace. It can be used
for masking goid plated
edge connections and holes
to which heat sensitive or
other components must be
added later.

PC.41 Multicore Anti-
Oxidant Solder Cover
which forms a liquid cover
on the solder bath either
side of the solder wave,
largely preventing the for-
mation of dross.

for fast
reliable
soldered
oints

Over 400 specifications used
in more than 63 countries

STANDARD ALLOYS INCLUDE

TIN/LEAD B.S. GRADE LIQUIDUS MELTING TEMP.
C °F
60/40 K 188 370
Savbit No. 1 - 215 419
50/50 F 212 414
45/55 R 224 435
40/60 G 234 453
30/70 J 255 491
20/80 Vv 276 529
HIGH & LOW MELTING POINT ALLOYS
ALLOY DESCRIPTION MELTING TEMP
°C 'F
TLC Tin/Lead/Cadmium 145 293
with very low melting
point
LM.P. Contains 2% Siiver for 179 354
soldering silver coated b
surfaces .
PT. Made from Pure Tin for 232 450
use when alead free
solder is essential
H.M.P. High melting point solder 296~ 565~
to B.S. Grade 5S 301 574
Al
JLDERIN 1

PC.80 Multicore

Solvent Cleaner

removes organic contam-
inants such as grease, per-
spiration and residues of
organic solutions from prior
processed, as a precleaning
process before soldering. It
is also very efficient in
removing rosin-based flux
residues after soldering.
PC. 10A Multicore Activat-

ed Surface Preservative

is a pre-soldering coating
for preserving the clean
surfaces established by the
PC. 80 Multicore Solvent
Cleaner and PC. 2 Multicore
Tarnish Remover. PC. 10A
does not need to be re-
moved before soldering and
in fact contributes to the
efficiency of the soldering
process. PC. 10A should be
used whenever there is a
delay between cleaning and
soldering.

Seven Standard Multi-
core Liquid Fluxes

are now available, five of
which are new:- PC. 21A
Muiticore Non-Corrosive
Liquid Fluxis recommended
for wave, dip, brush spray
and roller flux applications.
PC. 25 Multicore Rosin
Foam Ftux is designed for
foam fluxing and exhibits an
unusually stable foam with
afine bubble size.

PC. 52 Multicore

Protective Coating

is a lacquer which should be
applied after soldering for
protecting printed circuits
from deterioration or failure
in service. It can easily be
soldered through if modifi-
cations or repairs are
necessary at a later date.

Solderability Test
Machine Mk 3. use for
testing to B.S. 43393: 1969, Sec-
tion 10. A simpie precision
instrument for assessing the
solderability of component
termination wires. Complies
with B.S. 2011 Part 2 Test T
and comparable international
standards, Essential for quality
cnntrol.

Soldering Handbook
The most comprehensive book
on soldering for industrial
use, containing 120 pages
with 100 illustrations and
invaluable teference charts.
Features practical methods
of soldering in electronics and
aliied industries, and s
divided into three headings:
Published by lliffe Books and
available from Technical Book-
shops.

Write for technical bulietins on
your company’s letterhead, for
the products which interest you to:

MULTICORE
SOLDERS LTD.

Tel: H.Hempstead 3636
Telex 82363

WW—003 FOR FURTHER DETAILS

Hemel Hempstead, Herts.

Gallon Containers

All liquid chemicals and

fluxes supplied in 1 galion

potythene ‘'easy pouring’

containers, with carrying

handle. 45 Gal. drums also
available.

Aerosols
: PC.21A, PC. 10A
¢ and PC. 52 avail-
able in 160z, aero-
sol sprays.




