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Itsalwaysbeen mi
for modulation meters.

Modulation meter expertise has always meant mi —ever
since we were the only manufacturer. So, if you are in the
market for deviation or modulation meters, you could save
yourself time and trouble by considering the mi range
first ... anything from lowest priced automatic to
sophisticated, low noise, high performance instruments.
TF 2303 Compact and lightweight, this manual model is still
preferred by many engineers for mobile radio testing on the
bench orin the field. FM deviation and AM depth at carrier
frequencies up to 520 MHz.

TF 2304 Alow priced automatic with high performance.
Automatic tuning and level setting with exceptionally good
r.f.screening. Eight peak deviation ranges from 1.5 to 150 kHz
and a.m. ranges at carrier frequencies from |8 to 1000 MHz.
TF2300B A high-grade instrument with exceptional low
noise performance, TF 2300B is often used as a standard for
lower grade types. As a multipurpose instrument it can
measure peak deviations up to 500 kHz (at modulating

frequencies up to 200 kHz) for carrier frequencies up to
1200 MHz. Applications include tests on mono and stereo
broadcast transmitters, mobile radio type approval and
f.m./a.m. production testing. Crystal oscillator TK 2302
plugsinto TF 23008 for extra low noise testing.

TF 2300BM series: A series of specials (e.g. for measuring
am.onf.m.).

TF2301A Fully programmable, for use in automatic test
systems. Special peak detector designed to follow rapidly
increasing or decreasing modulation depths. Deviation ranges
1.5 to 500 kHz and a.m. at carrier frequencies 4 to (000 MHz.
Accessories A range of accessories specially designed to
make your job easier includes asignal sniffer, power
attenuators, termination unit, r.f. fuse unit and carrying
cases.

Ask for the latest information from the experts who have
been in the business for over 30 years

»
Ml THE MODULATION EXPERTS

MARCONI INSTRUMENTS LIMITED
Longacres * St. Albans * Hertfordshire AL4 0JN - England - Telephore: St. Albans 59292 * Telex: 23350

A GEC -Marconi Electronics campony.

WW-—001 FOR FURTHER DETAILS
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LOW COST VOLTMETERS
from the
range
of
LEVELL!

PORTABLE INSTRUMENTS
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A.C. MICROVOLTMETERS

VOLTAGE & dB RANGES: 16uV, 50uV. 150uV 500V
Acc. * 1% * 1% tsd = 1uV at TkHz — 100, — 90
+50dB 2

Scale — 20dB/ + 6dB rel. to TmW /6008

RESPONSE: + 3dB from 1 Hz to 3MHz, = 0.3dB from

4Hz to 1MH1 above 500uV. Type TM3B can be

set to a restricted B.W. of 10Hz to 10kHz or 100 kHz

INPUT IMPEDANCE: Above 50mV >4 3M()< 20pt

On 50uV to 50mV > 5MQ < '50pt

AMPLIFIER OUTPUT: 150mV atf.s.d

wn £82 i, £92

D.C. MULTIMETERS

VOLTAGE RANGES: 31V, 10uV. 30pV 1KV

Acc. * 1% 1% fs.d. =0.1uV. LZ & CZ scales

CURRENT RANGES: 3pA, 10pA, 30pA 1mA (1A for
TM9BP)

AcC. *2% *1% fs.d. +0.3pA 1.Z & CZ scales
RESISTANCE RANGES: 3(), 1002, 3002 1 G{)linear Acc.
“1% *1% f.5.d. up to 100MQ

RECORDER OUTPUT: 1V atf.s.d. into > 1k{ on LZ ranges.

v, £120 w.. £130

H.F. VOLTAGE & dB RANGES: 1mV. 3mV. 10mV . . 3V D.C. MICROVOLTMETERS
Acc. =4%=1% fsd. at 30MHz 50dB, — 40dB MoLIaE “f':(gff;30@'1‘}‘(\’/0!&‘2518'?3"‘/ 300v
— 30dB to + 20dB. Scale — 10dB/ + 3dBrei. to TmW/50(Q = - bbby 25
+ 0.7dB from 1MHz to 50MHz. * 3dB from 300kHz to CURRENT RANGES: 30pA, 100pA, 300pA . . 300mA
400MHz Acc. ® 2%, = 2% t.s.d., = 2pA. CZ scale.
; LOGARITHMIC RANGE:
L.F.RANGES: As TM3 except for the omission of 16;V and + 5uVat + 10% fs.d. = 5mVat = 50%fs.d. = 500mV at
150pVv f‘Sd
AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with RE . -
amplitude proportional to square of input. As TM3 on L.F WL @, T &1 el mio =10k
type type t
s £130 e £140 | |

Thej'e highly accurate instruments incorporate many useful features, including long battery life. All A type models have 83mm scale meters, and
case'sizes 185x110x130mm. B types have 127mm mirror scale meters and case sizes 260x125x180mm

LEVELL ELECTRONICS LTD. Prices include batteries and U.K. DELIVERY. VAT extra.
Moxon Street, High Barnet, Herts. EN5 5SD Optional extras are leather cases and mains power units.
Tel: 01-449 5028/440 8686 send for data covering our range of portable instruments.

WW—061 FOR FURTHER DETAILS
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The world over_ For high quality electronic valves,
4 semiconductors and integrated
circuits — and the speediest service —
You get the specify Haltron. It's the first choice of
Governments and many other users
= throughout the world. Haltron product
best serV|ce quality and reliability are clearly
confirmed. The product range is very,
very wide. And Haltron export

from Haltron expertise will surely meet your

requirements. Wherever you are, get
the best service. From Haltron

Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,

Haltron Orpington, Kent BRS 30J.

Telephone : Orpington 27089
Telex: 896141

WW—024 FOR FURTHER DETAILS
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We've joined Christopher\Nren
in the dome £ business...

...as users of our Dome Tweeters il

ISOPHON—are a company who have been

manufacturing loudspeakers for over fifty years and
are internationally known and respected for quality
and reliability. They offer a wide range of tweeters, \ & 2
mid-range and bass units. :. L S0\ T

"\
I\
i

Owing to shortage of space we are only able to draw
your attention to just two of the models currently
being manufactured by I1sophon

The KK8

A dome tweeter, well known for its performance and
reliability, and chosen by many loudspeaker
manufacturers. Two models are available, one up to
50 watts and the other up to 80 watts RMS Power
Rating. Frequency range from 800 to over 20,000 Hz.

Tne PSL 245/60

A new 10" circular loudspeaker, offering up to 60 4
watts RMS Power Rating. V4 "

Our 28 page colour catalogue will give you details of p
the extremely wide choice of loudspeakers that are 4 S
available from Isophon "' 3

For your free copy of the catalogue, please ’ &

post the coupon to . .. G T

B I A
A Hayden Laboratories Limited 04 v

Hayden House, Churchfield Road o
HAYDEN@# Chaifont St. Peter, Bucks. SL9 SEW & &

Tel: Gerrards Cross (028 13) 88447 ,¢ ¢

P

4 > & i
691
P X4 € > | - QO
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Why scrap good
MONO Cameras?
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EEVis still making

image orthicons.

|

9EV

Why change equipment which has many more years
of useful life ahead?

EEVisstill making image orthicons in very large
numbers. And we’re constantly developmg them with
improved performance.
| Soyoucan be sure of continuity of supply of high-
quality 3" and 43"tubes. -

l Our prices are competitive. Our service backup
1s worldwide. All the knowhow and skill of 24 years
productlon goes into every EEV image orthicon.

. Our tubes are all you need - to keep
on getting good pictures, colour or
plack and white, from older
generation cameras.

Write for data and
prlces If you have a specific S8
requlrement contact your 4
local EEV agentor call #=%%®;
Camera Tube Sales at
Chelmsford, England.

l

|
~ EEVand M-OV know how

Members of GEC - turnover £1902 million

ENGLISH ELECTRIC VALVE CO LTD. Chelmsford, Essex. England CM1 2QU. Tel: 0245 61777. Telex: 99103, Grams: Enelectico Chelmsford. S &C E
WW—048 FOR FURTHER DETAILS




How every hi-fi dealer can *
Increase his sales
and improve his service

The Ferrograph RTS 2 1s a
complete. singie-unit audio
analyzer Used by leading
manufacturers and dealers
throughout the world. 1t 1s the only
single equipment avallable that can
run exhaustive checks on hi-fi—-
including amplifiers. tape recorders.
equalisers and mixers-making it
an invaluable aid to sales and
service
Increase your sales!

By using the RTS 2 in your hi-fi
store. your salesman can quickly
prove to customers that the hi-fi
system he 1s demonstrating 1s as
good as it sounds In a matter of
seconds. up to ten different tests
can be carned out. using just one
pair of leads. (The push-button
operation 1s so simple. even

unskilled staff can make accurate
measurements )
Result? The customer is

reassured. confident he Is getting
value for money So you sell more
more easlly
Improve your service!

But the RTS 2 1s much more than
a cost-effecive sales aid Used in
your service department. it guickly
identifies faults. making your
after-sales back-up more efficient.
And more profitable. You don't
need a variety of mcompatible test
gear-so there are fewer
connections. no hum-loops. No
time-consuming frustrations’ All of
which means you save money.

Wilmot Breeden Electronics

Ferrograph RTS 2

. . . Rend:
the complete, single-unit audio test set. o

Ferrograph Wavne Kerr

U Send me more information about the RTS 2 audio test set
O I would ke a demonstration Phone me to arrange an appointment

Wilmot Breeden Electronics Limited
Durban Road. South Bersied

Bognor Regis. West Sussex PO22 9RI
Telephone Bognor Regis 25811

(STD Code 02433)

Name Address

Company

fel. No. WW

Ask us for a demonstration of the Ferrograph RTS 2 before your customers ask you Send off the coupon today!



QUAD-Quarterof acentury
of amplifier development

S

The Acoustical
Manufacturing Co. Ltd.
~1 have been dssigning and

producing amplifiers
since 1935 but it was not
until 1951 that the
Q.U.A D. 1 wasintroduced,
the forerunner of the Quad series
of Amplifiers which have earned an
unrivalled reputation for originalitv of design.

excellence of performance and reliatmlity in the
ensuing twenty-five vears.

The introdugction of tne Quad 405 currentdumping
amglifier represents vet another centribution to the
science of saund reproducticn

Current dumping successfully overcomes meany of the
problems associated with high power amplifiers,
crossover, thermal tracking and matching of
components, added 10 which the complets absence of
adjustments or alignment requirements, ensures that
performance will be consistently maintained.

For further details on current Jumping anc other Quad
products write to Dept. WW

The Acoustical Manufacturing Co. Ltd. | Design Council
Huntingdon, Cambs., PE13 7DB
Telephone: (0480} 52561 Award 1976

QUAD

for the closest approachto the original sound
for twenty-five years.

QUAD s a Registered Trade Mark
WW—016 FOR FURTHER DETAILS
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) PLEASE PRINT BLOCK CAPITALS
WW 11/76
DORAM ELECTRONICS LTD nave
P.0.Box TRS, ADDRESS
Leeds LSI2 2UF.
| enclose 250 please send me by return my new Doram kit
brochure Overseas araers eacept for N Ireland please agd
10p for post and packing surface only
POST CODE

CUSTOMERS WHO ORDER THiS KIT BROCKHURE TOGETHER
WiTH QORAM'S NEW EDITION 3 COMPONENTS CATALOGUE
CANSAVE 15p COMBINED PRICE 70p ON THE INDIVIDUAL
PURCHASE PRICE FOR BOTHAND OBTAIN TWO 250 VOUCHERS

An Electrocomponents Group Company

NEW ore
The British Plot !

Bringing further versatility to the range of low cost Chart Recorders and XYt Plotters.
Designed and manufactured in the U.K. at our Southampton plant:-

The NEW PL200 PLOTTER OFFERS:-
Low cost main frame
Large writing area (228 x 305mm)
Electric (remote or local) pen lift
Vertical or horizontal mounting
400 mm/sec. Y axis writing speed
Variable sensitivity down to approx. 1V F.S.D.
Variable damping
Simple, uncalibrated time base
Stabilised supply for resistance transducers

PLUS (optional plug-ins)

D.C. single ended and differential amplifiers
Sensitivities down to 50 uV/cm

A.C. linear and logarithmic level amplifiers

Time base sweep times from b seconds to 500 minutes

For complete details or a demonstration contact:-

J.J. LLOYD INSTRUMENTS LIMITED

Brook Avenue, Warsash, Southampton SO3 6HP, England.

Tel: Locks Heath 4221 (STD 048 95)

INSTRUMENTS Telex: 477042 - JAY JAY - SOTON. Cables: Eddymes, Southampton.
WW.—075 FOR FURTHER DETAILS
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Super rocker
ranggeer-93 Sernes

B Slow make-and-break action, AC duty with limited
DC capability.
M Design includes popular snap-in fixing, with
alternative 2-hole mounting.
B Internationally approved
B Choice of colour and termination
Billuminated versions and .omplementary
pilot lights avaijable

Send
for the
new catalogue
section S8

for full details.

[ |
' ' Arrow-Hart (Europe) Ltd.

Plymbridge Road, Estover,
Plymouth PL6 7PN
Tel: Plymouth (0752) 701155

WW--070 FOR FURTHER DETAILS

The AMCRON range of DC-coupled power amplifiers are used by Government, and University, Research
Departments as well as by Industry for a variety of applications ranging from Shaker, and Vibrator driving, to
driving both AC and DC Motors, providing variable frequency power supply, or high voltage material testing. All
models are DC-coupled throughout, with Intermodulation, and Harmonic Distortion below 0.059 damping
factor of at least 400 from DC to 1 kHz, and the ability to aperate into load impedances from 1 ohm to infinity even
into highly reactive loads

M600 DC 30CA D150A
RMS power out 750 watts into 8 ohms
1.350 watts into 4 ohms 500 watts rms into 2.5 ohms {* chan) 200 watts into 2 5 ohms (1 chan)
Power bandwidth DC 10 20 kHz + 1 db - O db DC-2CkHz + 1 db — O db DC-20 kHz + 1 db. — O db
Phase response + 0 - 15" DC 20 kHz +0, -~ 15’ DC to 20kHz + 0 15" DC to 20 kHz
Slew rate 16 V/ usecond 8 volts per microsecond 6 volts per microsecond
Hum & noise 120 db below 600 Watts At least 110db below 150 watts At least 115 db below 90 watts
Dimensions 19" std rack, 8%'' H, 16%2'"' Deep 19'" Rackmount, 7' High, 9% 19" Rackmount, 5% H, 8%" D
Deep
MACINNES LABORATORIES LTD. | MWACINNES FRANCE
3 L]
& Macinnes House, Carlton Park Industrial Estate ﬁ:r::u;sz?;a;tmnce
Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 Tel: 203_30_'01

WW—041 FOR FURTHER DETAILS
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DearWireless World Reader.

‘! It is with great pleasure that [ offer, for the first time in Great Britain, this selection of high

} quality test and circuit-building equipment. Continental Specialities has earned a high

\ reputationin USA, and our goods are bought again and again, not only all over the States,

\ but also in Canada, Australia and many other countries.

i The reason for our success issimple. All our equipment is carefully designed tomake
life easy for the user, and then manufactured to a very high standard, to satisty beth the

| professional engineer and the enthusiastic hobbyist. :

| And at today’s prices, we think the value is unbeatable,

\ QT Sockets
Circuit-building and testing at its easiest! Forget the soldering-iron; with
these snckets and bus-strips you won't need it. Each socket is made up of
rows of 5 contacts, connected transversely at the back, and each bus-strip
has ltwo rows of contacts. connected lengthways. You can plug in and out
almost any component you can think of: DIL 1Cs (6-40 leads). TO5s.
discretes with any lead diameter from .015 to .032 inch. Component inter-
connections are made with standard solid insulated wire. The contacts are
solid Silver-Nickel alloy, with contact resistance only 0.4 milliohms, spaced
atstandard 0.1 inch pitch. The bodies are made of high-temperature plastic
(soif yau do decide to solder the heat won't hurt it); the reverse side, with
the connecting strips, is covered by a peelable, tough vinyl insulation, and
each socket unit has a snap-lock mechanism for easy mating to its neighbour.

e i

» il

sE3il SHith
. o

Contacts
QTH9S 8.0 6.5 Sx118
QT598) 1.60 6.5" 2x 50
QT478 6.40 5.3" Sx4M
QT478 1.45 5.3" 2x 10
QT358 5.50 il HX70
QTBSBN 130 4.1 2x30
Proto Boards

Anoth‘er great idea for easy circuit building, based on the QT socket and
bus strip concept. These Proto Boards come as complete kits, which you
assemblein a few minutes, ready for immediate use. PB6, £10.45, includes
one QT47S socket and two QT47B bus strips, four 5-way building posts,
a base-plate with rubber feet and all the necessary assembly. hardware.
PB100, £13.20. gives you two QT35S sockets, one QT35 Strip, two binding
posts, base plate and assembly hardware. Try the QT and Proto Board
system orce and you'll never want to be without it.
|

A really low-cost, circuit-powered logic probe Hardly bigger than a fountain
pen, but amazingly versatile. It shows logic-state high. low or inoperative
for any node of a TTL, HTL or CMOS device. (100K £2 input impedance).

_ It detects and displays pulses as narrow as 50 nanosec, and level transitions
(both +ve and —ve) at frequencies up to 10MHz, or even higher. (The pulse
LED blinks continually 3 times a second for all input frequencies over 3Hz).
And you can switch to memory, to store and display (until reset) single
pulses, transitions or transients. LP1 works on any power supply. 5-15V,
and has good input and output protection. Price £28.60.

Proto Clip
Another brilliant time-and-trouble saving device. Slip
one of these 14, 16, 24 or 40 pin clips over a DIL 1Cin
situ, and you can trace signals. inject signals or even
. wire other circuits intoexisting boards. The low-resistance
b Nickel-Silver contacts are on a narrow throat to fit over the
\ / ' most densely-packed ICs. And look at these prices:
PC14—£2.80 PC16—£3.10 PC24—£5.50 PC40—-£890
“ They're the lowest cost IC test-clips on the market! (UK Patent
Pending No. 33948/75). .

How to Order
It's easy. Give us your name and full postal address. in block capitals.
Clearly state the type-number.and quantity ordered for each item. Send
ordinary UK bark cheque or international money order (from any post
office) made out in UK currency. Goods will be despatched air mail,
direct from factory; allow 2-3 weeks from posting your order. (All prices
shown are in UK Pounds Sterling).

Type tPnee QTY  TOTAL Type tPrice. QTY  TOTAL
39S R00 g PB6 1045 ¢
QT598 160 € PR 100 13.20 L
QTI7S 6.0 ¢ PC 14 280 ¢
QTR 145 ¢ pPC 16 310 I
QIS 550 € pC 21 5350 ¢
QT3B 130 £ PCAD 8w I

LP1 2560 £
Niane
Address

Dealer enquiries invited. Note. Any UK taxes or duties chargeable are
solely the responsibility of the buyer.

\ That's all for this month. But we'll send a catalogue full of good things to everyone writing
i to us, or you can use the enquiry service. Best wishes, and happy circuit-building!

Yours sincerely,

Continental Specialities Corporation, 44 Kendal St.. PO Box 1942, New Haven, Connecticut, 06509 USA.
WW—029 FOR FURTHER DETAILS
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Coils, ICs for RF&AF Tuners,7
Modules forAMFM&TV.

| complete tuner kifs

Larsholt Signalmaster Mark 8....the most stylish FM tuner kit that
is available today. Suitable for even the relatively inexperienced in
electronics construction, with clear and consise point-to-point details.
Performance matches the excellent lcoks. £86.95
International Mark 2...A flexible svstem, with cabinet, chassis and panel
designed to accomodate a variety of tuner electronics. The standard
system is built around the Larsholt 7253 tunerset, includes two meters
6 preset stations, manual tune, balanced LED tuning, PSU etc.  £65.00
The above tuners are supplied with prealigned RF and IF stages.

AM/FM.....a new low cost MW/LW and FM stereo tuner, with muting,
mechanical drive, teak effect cabinet. £41.95

TV sound.....the 7700 TV sound module in a chassis and cabinet that
matches the AM/FM tuner. £36.95
Please remember to include an extra £3 carriage on complete tuner kits.

Radio ICs Misc. regs etc.

CA3089E FMIF 194t 7805UC 5Sv1A 1.55*
CA3090AQ mpx  3.75t78M12  12v %A  1.20*
MC1310P mpx 220t TDA1412 . 0.95*
SN76660N FM IF 0.75 7815UC 15v1A 155"

Transistors

ZTX107 0.14
ZIX108 0.14
[ZTX109 0.14
ZTX212 0.16

TBA120AS [MIF 1.00 78M20  20v %A 1.20%  z1X213 0.16
MC1350 AM/FM 1F0.70 78M24  24v %A 1.20% [ZTX214 0.16
HA1197 AM system1.40 uA723 5-35v 0.80* | ZTX413 0.18
TBA651 AM system 1.81 NES50A do. 0.80* | ZTX551 0.18
UA720 AM system  1.40 TAASS50B 32v. 0.50* |ZTX451 0.18
’ uA741 op amp 0.40* ' BF224 0.22

. LM3900 quad amp 0.68* | BD165 ©.50
Audio ICs MC3401 do. 0.68* BDI66 0.5+
LM38ON 2Wscp  1.00 8038 wave gen. 310* |BDS3S 052
TBABI0AS 7Wscp 1.09 NESss  timer  0.70* |BDS36 0.53
TCA940E 10w scp 1.80 NE560B PLL 2.50 | BD60Y  0.70
TDA2020 20w sep  2.99 NES61B PLL 3.50 |BD610 1.20
LM381IN stereo pre 1.81 NES62B PLL 2.50 30673 0.50
scp=short cct protection NES65A PLL 2.50 | MEMG680 0.75
+= includes coil NE566V VCO 2.55* |BF256L 0.38

*=8% VAT, others 12.5% NF567V tone mggerZ 50*

Tunerheads for VHI M and UHF T\’ (A// varicap types)
EF5800 6 circuit high quality 88-108MIlz tunerhead 14.00
EF5600 5 circuit high quality 88-108MHz tunerhead 12.50
EC3302 3 circuit (sime spec to LP1186) VHF tunerhead 5.50
5700 UHF TV tunerhead 38MHz IF with 4 way preset  8.00
Modules for IF, decoders etc. (Also available built £ tested)

7020 kit 10.7MHz FM IF with mute, AFC, AGC, meter ops  5.25

7030 kit 10.7Mllz linear phase low distortion FM IF 7.67
92310 kit Stereo decoder with full pilot tone filtering (PLL)  5.35
93090 kit Stereo decoder, low noise and distortion 6.40
7252 FM tunerset, built - 1uV in, Audio out with mute

and all HiFi tuner features. Varicap tuned.(mono) 24.00
7253 FM tunerset, built 1.2uV in. stereo out, with mute

and all Hi Fi runer features. Varicap tuned. 24.00
71197 Varicap tuned MW radio module. The best AM
kit tuner, with 75dB AGC, 0.3% THD. 9.65
8001 kit 55kHz low pass birdy. filter for stereo radio 1.75

2020 kit TDA2020 stereo amplifier, with special heatsinks ~ 9.35

Famous TOKO COILS, Mechanical filters, ceramic filters, chokes ete.
455/470kHz IF coils  0.30 M41T 4kHz/455kHz Mech filt.  1.65
(1st, 2nd & 3rd)IFTs  0.70 M71T 7kHz/455kHz Mech filter 1.65
10.7MUHz IFTs 0.32 C455B 8kHz/455kHz ceramic filt 0.55
Variable signal chokes: C455C 6kHz/455kHz ceramic filt 0.55
2mH, 23mH, 36mH, 7mH CO50D 6kHz/470kHz ceramic filt 0.60
11.75mH 0.33 CFS107 10.7MHz cer. FM filter 0.50
Fixed chokes: (uH) SFEG.0 6MHz TV sound ITF filter 0.80
1.0, 4.7, 10, 33,47, 100, 3132A linear phase FM IF filter 2.25
22, 33,470, 1000 0.16 SI'D470B 470kHz ceramic filter 0.75

PLEASE REMEMBER TO INCLUDE VAT thankyou /!

/f you have read th/s far, you probab/y appreciate that AMBIT tends
to specialize in the areas of wireless and TV that most component
sources do notinclude. Our catalogue and price list continue this theme-
with coils, linear ICs etc. Catalogue 40p, price list free with SAE. Post
is 22p per order - unless otherwise stated,

37aHIGH STREET,
BRENTWOOD ESSEX

| telephone 0277 216029
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Gardners

TheBest
of British

Where performance
IS paramount, professionals prefer Gardners...

We, at Gardners, have been in the communications busi
ness for many more years than we care to remember — so
have our Audio Transformers. Used throughout the world by
leading broadcasting and recording companies or wherever
onlty the highest technical standards and levels of reliability
are good enough our products are still preferred by profes-
sionals who know . . .

From microphone to tape (or fiim), speakers or head-
phones, studio consoles, manpacks, amplifiers, modems, we
at Gardners have tried to anticipate your needs. Miniaturisa-
tion (yes!) plus good performance (yes!) through to excep-
tional performance (of course!). Impedance changing,
coupling, isolation, bridging, low anu high power, with or
without D.C. Choose from our standard range of 95 models!
Every one an example of sheer professionalism.

All have low loss, low distortion, low phase-shift, low
pick-up, BUT wide frequency range.

MU 7582 200/50 600 CT

VM 7461 15/3.75 600

VM 7464 600/150 600 1
VM 7466 600 10k/2.5k 4 2
VM 7468 50/125 S50k 32/641

1
2
4

MU 7567 600/150 50k 9
1 + 0.5d8 10Hz 100k Hz
6

+ 198 J0Hz2 22kH2

Cat ImPedance (OHMS Turns Ratio Ope-ating Level Fregquency
No Input Qutput Sec/Pri 1Bm at 50Mz Respgnse
MU 7501 0318 100k 83/188 1
MU 7503 0200 600 100k 13/231 1
MU 7814 600 600/24k 1 - 11 8 S0HZ 10kHz
MU 7518 10k CT 10k t1cT J
MU 7821 2.75/15  600CT  6.32/12 64 1
MU 7622 375/15 100k * 82/1641
MU 7524 150/600 600CT  1/2 1
MU 7525 600CT 300/1.2k 1 -1 1.41CT 186 : 0648
MU 7530 10k CT 10k 1¢T 30K T2 0n b2
MU 7534 50/200  100k° a8t | * 198 at20kHz)
MU 7566 600 CT  10k/2.5k 2041

/1

* 10B J0HZ-12kHZ

We wouid emphasise that the above
is arepresentative seiection only.
Send for Brochure GT5 for / 3
complete tistings.

All units described are normally
AVAILABLE FROM STOCK

SPECIAL DESIGN SERVICE
[ your requirements cannot
be met by pir standard
range, ther we witl gladiy
design for your
proguction needs

S Garinerd

Gardners Transformers Ltd.
Christchurch Dorset BH23 3PN
'v ‘ Telephone 02015-2284
/‘ ‘\ Telex 41276 Gardners XCH
Approved manufacturers of

electronic transformers, modular power supplies, inverters and
converters to Defence Standard 05-21

WW 11176
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HREAKDOWN IONISATION

.

TR LEVEL mA

o,

AC/DC BREAKDOWN LEARAGE R IONISATION TESTER

1 SuPPLY | HIGH TENSION
H

TOTAL CURPENT

PUESS &

LEAKAGE

= n I‘ v

i

lon out your
quality control problems

The AVO Breakdown and lonisa-
tion Tester RM215-L/2 is specifically
designed to help solve all manner
of quality control problems.

It measures resistive leakage
current under both AC & DC voltage
testing conditions as well as total
AC leakage current. Test voltages up
to12 kv DC and 6 kV AC are con-
tinuously variable and breakdown
current level is adjustable up to
1 mA. A built-in loudspeaker gives
audible detection of ionisation and
there are connections for earphone
or an oscilloscope.

The circuit features low internal
resistance yet at the same time
limits the maximum output current,
even at short circuit.

With the RM215-L/2 you can
carry out general flash testing,
measurement of breakdown voltage
—even after breakdown-and the
detection (and counting) of spurious
flashovers.

Equally suited to both destruc-
tive and non-destructive testing,
the RM215-L/2 is a piece of test
equipment you cannot afford to be
without. If ycu have scme problems
that need to be ‘ioned out, get in
touch for full details.

APPLICATIONS
Flash testing of electrical compcnents.

Measurement of breakdown voitage on electrical
components and materiais.

‘Measurement of insuiation resistance at high
voitage.

Measurement of ¢.c.leakage current.
Measurement of a.c. leakage current and total
current.

Non-destructive insulaticn testing of materiais
and components.

Detection of ionisation ir electrical assemblies.

Designed to meet B.S, VD.E.and
|.E.C. Safety Requirements.

AvO Limited, Dover, Kent.
Tel: Dover((0304)202620.

Thorn Mezsurement Control
fm and Automation Division.

WW—059 FOR FURTHER DETAILS
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KGM TV CAMERAS

%o X

SUONNNSN
N

%

Type 130 is a compact 2/3 inch camera with an unusually
high specification for a camera of this size. It isa sturdy,
reliable camera of great versatility.

Type 150 is a 1 inch camera with a similar specification to
the 130 and particularly suitable for industrial use.

Type 113 is an extremely rugged camera designed for critical
applications of a very wide nature. Resolution is better than 800 lines.
Type 118 is a day and night camera based on Type 113 but with many
unique features to enhance its performance in difficult light conditions.
KGM cameras and monitors are backed by KGM’s many years' experience
of designing and building CCTV equipment for large industrial

users and leading public authorities. Send for your data sheets now.

v ELECTRONICS
hat? Il W UMITED

Clock Tower Road, Isleworth, Middlesex TW7 6DU
Tel: 01-568 0151. Telex: 934120

WW—077 FOR FURTHER DETAILS

Problem. (=7 O

Where to obtain devices for push-pull audio TRANSDUCER and RECORDER 3T

power amplifiers which give good linearity and
don’t blow up on the slightest overload. ) AMPLIFIERS and SYSTEMS

1 8dV

M-OV audio beam
tetrodes. A pair of KT66s
will give up to 50W and a
pair of KT88s will give

up to 100W,

And M-OV audio triodes,
too: a pair of DA42s gives
up to 200W and a pair of
DA 100s gives up to 300W.

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low
weight—realistic

’ prices.
EEVand M-OV o
now hOW EIZ;ct?’onic
Members of GEC- i ‘ i
turnover £1902 million 49/51 Fyide Road Preston L?bgratorles
PR12XQ Limited.

THE M-O VALVE CO LTD, Hammersmith. London, England W6 7PE. E I Telephone 0772 57560 J
Tel:01-603 3431. Telex: 23435 Grams: Thermionic London &S &€ \
WW—045 FOR FURTHER DETAILS WW—022 FOR FURTHER DETAILS
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PHILIPS

Follow the ‘Phlllps plus’

Make sure that your workshop is the most efficiently
equipped and that your service engineer’s home visits are
the fastest and most effective. Get these Philips instruments now.
You won’t find better value for money.

~ way to prosperity

PM5§01 PAL TV
Pattern Generator

Extremely light, portable instrument for service in customers’
home. 5 different test patterns for colour and black,white
installation and service. RF output signal switchable: VHF
Band 11 and UHF Band IV. 1 kHz tone for sound performance
checks!

N |

PM5509 PAL TV Pattern

Generatar
|

The ultimate in pattern generators. 3
Full IFlcoverage; band I, 111, IV

and V. Electronic tuning with §

preset c‘harmcls. 10 test patterns

(colour and black white). Adjustable
chroma, burst and HF-amplitude.

Special sync, video and VCR outputs.

PM6456 FM Stereo Generator

Compléte stereo signal. L & R signal.
Internal L.F. modulation: 1 & § kHz.
External stereco modulation
possibility. X-tal controlled pilot.
Adjustable multiplex signal.

PM5324 HF Generator

Prequency range 100 kHz -
110 MHz. X-tal calibration.
Special band spread ranges.
High frequency stability.
Electronically stabilised -
output max. 50 mVrms in

75 (., Facilities for internal
and external AM and FM
modulation.

| PM5334 TV Sweep Generator

= 8 frequency ranges. 3 MHz -
860 MHz. Sweep width
continuously adjustable over
selected range. Sweep tfrequency

and 3 fixed markers. Signal
trequency is accurate and
thermally stable. Stabilised output
into 75 (2 load.

adjustable, 8 — 50 Hz. One variable

PM2503 Electronic Multimeter

AC DC voltage ranges 100 mV-1 kV.
AC,DC current ranges 1 pA -1 A,
Resistance ranges 100 21— 10 M (),
2-3", accuracy on all ranges.
Resistance measurements: unique
linear scale. No zero adjustment
necessary. Automatic polarity
indicator.

PM2412 General Purpose
Multimeter
DC voltage 300 mV — 1000 V.
AC voltage 3V -600 V.
DC current tomA -6 A.
AC current 1I00mA -6 A.
(all values f.s.d.)
Resistance 1 @+ 10 M Q. Tautband
40,000 41, V. suspension-type meter.

PM2513 Low Cost
Digital Multimeter

DC voltage ranges 0.2 — 1000 V.

AC voltage ranges 0.2 — 600 V.

AC DC current ranges 0.2 mA -2 A,
Resistance ranges 200 {1 —2 M (2,
FFull circuit protection.
Provision for temperature
measurements, —60 to

PM3225 and PM3226 15 MHz NEW

oscilloscopes

Comprehensive triggering facilities
(Auto, AC,DCand TV)

L.arge 8 x 10 div. screen

Sensitivity 2mV/div

Ergonomic styling and lightweight
construction

Single trace: PM3225.

Dual trace: PM3226.

‘T'he Philips Plus is the guality of design, specification
and appvarance - partuuldrl\ in terms of human
LnLZlnt_L.l’lnL ~ofeveryinstrument. A total test and
measuring 1ange capability, which includes *scopes,
meters, counters, pulse gencrators, power supplies,
recorders and gencrators. The ability to supply all the
user’s needs from a single source.

All prices exclude VAT,

Ior prompt delivery of any of these instruments, send us
your cheque, If vou require further information, there is a
new 16 page illustrated brochure packed with facts which
we wotthd be delighted to send you, Please use the reader
reply service, write or telephone to

¥, Pye Unicam Ltd

) Philips Electronic Instruments Dept.
York Strect Cambridge England CBr1 2PX

200 C.

-~

Tel: Cambridge (0223) 58866 Telex: 817331

A merper =t e Do 3 Tamivage Goup

WW—089 FOR FURTHER DETAILS
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TEAC

TEAC A3340(5)
4-CHANNEL
RECORDER

£790 '

The famous
A77 has

een consis-
(emly im-
proved over
the past 8
years and
is now avail-
able in the.
latest Mk. 4
Version
The wide
choice of
specifications
includes
versions for
duplicating
and logging
applications
Backed by
UK's Jatest”
fastest ser-
vice

Industrial version upgraded to studio requiréments,
with increased signal to noise performance and
improved reliability. Four totally independent channels
each with sel sync, input mixing. switchable VU's and
,all the facilities for easy multitracking. This industrial
model is in more studios than any other version

Available only from ITA
(Semi-pro version also available)
IMMEDIATE DELIVERY

Industrial Tape Applications

WW—091 FOR
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REVOX

REVOX A /00 SER

IMMEDIATE
DELIVERY

ATT SERIES

Hire service
Check our prices
IMMEDIATE DELIVERY

1A

MODULAR MIXER

s \'l?z.»\//"‘

ES

“ The new big
Revox —
ideal for all
studio re
quirements
Highly so
phisticated
design fea
tures in-
clude servo
tape tension
full  deck
logic, crystal
controlled
servoelec-
tronics, 3
speeds, tape
footage
.counter

Mk

,%ﬂ«

Ten balanced inputs; four output groups. 4 limiters;
bass mid and treble EQ. modutar construction
headphone monitoring. Extremely high quality
construction only matched by mixers costing around
£1.000

£690
£1190
£1260

IMMEDIATE DELIVERY
Also available for hire

104
20-4
EIGHT OUTPUT

on £369

PRICES EXCLUSIVE OF V.A.T

‘5 Pratt Street, London NW1 OAE
Telephone: 01-485 6162. Telex: 21879

FURTHER DETAILS

ELECTRONIC
INDUSTRIAL THERMOMETER

gk~ \MEaSURE
OFF

HOKUTO ELECTNIC WORKS LD

THE MODERN WAY TO MEASURE TEMPERATURE
A Thermometer designed to operate as an Electronic Test Meter. Will
measure temperature of Air. Metals. Liquids, Machinery. etc., etc.
,Just plug-in_the Probe. and read the temperature on the large open
“scale meter. Supplned with carrying case, Probe and internal 1%
volt standard size battery.
Model ‘“Mini-Z 1”* measures from—40° G to + 70° C
Model “Mini-Z 2" measures from—5° C to + 105° C
Model “Mini-on Hi"" measures from + 100° C to + 500° C

PRIGE £20.00 each (VAT 8% EXTRA}

Write for further details to

HARRIS ELECTRONICS (LONDON),
138 GRAY’'S INN ROAD, LONDON. WC1X 8AX
{‘Phone 01-837 7937)

(£/|RADFORD]

AUDIO LABORATORY INSTRUMENTS

or the professional

LDO3 Low Distortion Oscillator
A continuously varnable-frequency

laboratory oscillator with a
10Hz-1.00kHz, having virtually zero distortion over the audio frequency
band with a fast settling time.

LDO3.8 Low Distortion Oscillator, balanced output.

A LDO3 but fitted with an output amplifier and screened balanced

range

transformer providing a 600 ohm floating / balanced output, and 150
ohms unbalanced output.

DMS3 Distortion Measuring Set (//lustrated)

Measures total harmonic distortion down to 0.001%
accurately. Direct reading from calibrated meter

HSV1 High Sensitivity Voltmeter
An accurate voltmeter with 16
responding

HSV2Z High Sensitivity Voitmeter.
As HSV1 but true r.m.s. reading
ANM1 Audio Noisemeter

An accurate voltmeter and noisemeter with 16 ranges. 10uV-300V f.s.d.
Fitted weighting characteristics: Wide band, DIN Audio Band. IEC/DIN
Curve ‘A’, and CCIR. Average responding

ANM2 Audio Noisemeter

As ANM1 but true r.-m.s. reading.

ANF1 Audio Noisefilter

An active filter to CCIR weighting characteristic for use with external
volimeter. (Ref. Dolby Laboratories Inc., Builetin No. 43, Mar. 76)

speedily and

ranges, 10uV-300V f.s.d Average

Full descriptive leatlets available from
RADFORD ELECTRONICS LTD.
Laboratory Instruments Division
Ashton Vale Road, Bristol, Avon BS3 2HZ Tel. 0272 662301

e e
WW—034 FOR FURTHER DETAILS
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~ weve got
MICIoprocessors
- covered

Micropr(‘)cessor technology is making a tremendous e

impact d\n the clectronics industry - more so than mn@ﬁ@@f@@@@@@ﬁ@

even theltransistor or the integrated circuit. All over ° o al
the worlg electronics design engincers are faced with the IleW lntel'llatl()ll

the challenge of discovering how microprocessors

can be used most offectively. quarterly journal covering

!

Scope of MICROPROCESSORS all aspects =hardware -

new d‘évelopments in hardware

architecture and systems design ' Sofl‘ware and applications_

languages, software code and microprogramming .

applications - '

applicatio | of this new technology
standards, interfaces and emulation

MICR OP‘RO('I;'SSORS will be published quarterly
from September 1976.

Annual subscription price (four issues) is £20.00 in
the UK and £26.00 ($67.60) overseas :

r---——_———— —-—--h

To: IPC Science and Technology Press Limited, IPC House,
32 High Street, Guildford, Surrey, England GU1 3EW
Telephone: 0483-71661 Telex: Scitec Gd 859556

| . .
Advertisement rates | insertion 4 insertions .
Please send me further details about MICROPROCESSORS
Whole page (255 x 177mm) £200 £150 and a subscription order form ‘
Half page | £125 £100
Quarter puée £75 £60 Name

For further!detuils, contact:

John A. Goldley

Advertisement Manager

MICROPROCESSORS, Dorset House, Stamford Street,

London SE‘I SLU
Telephone: 01-261 8359/8503

Telegrams/Telex: Micprosors, Bisnespres London 25137
\

Organisation and address

Signature Date
WW1




18 Wireless World, November 1976

F. M. TUNER MODULES BY
L]
These modules are fully assembled, tested and guaranteed 4
units, as featured in our tuner. Designed by experts in c&% 6 y%

integrated circuit technology and applications, they
represent the finest available modules, ideal for

incorporation into top quality home built systems. The Electronic Design Specia“sts
M1 MAIN TUNER MODULE £25.30

including ten turh manual tuning pot
M2 STEREO DECODER £6.36

including L.E.D. mdicator . . - .
All items (except MD5) are available in kit

M3 PUSH BUTTON PRE-SELECT UNIT £'14_50 form, or as individual I.C.s, P.C.B.s, etc.

six channel & provision for manual tune ) .
o Full metalwork and teak cabinet is also

M4 REGULATED POWER SUPPLY £6.25 oot toaayr ot the finest tuner on

20v, 100mA output, 240v input

WATCH FOR FURTHER
M5 TOUCH TUNE PRE-SELECT UNIT £17.54 ADDITIONS TO OUR RANGE

A touch switched replacement for M3

If you are having trouble with our original design as in W.W . .
April/May ‘74, send S.A.E. for FREE corrections and Write for full lists today
diagnostic sheets, while stocks last.

Fully illustrated leaflets describing the above modules are j @4%2

available for the asking.

A booklet is available for 50p (post free U.K.) Fully 33 Restrop View
describing the completely updated tuner. Prices subject to Purton, WILTS
12.5% VAT and revision on 1st Nov. SNS 9DG

FAST RESPONSE STRIP CHART RECORDERS

Made in USSR
Qe et Type H3020-3
'hgle pen Three-pen
Specification Recording: Syphon pen directly attached
| to moving coil frame,
Basicerror............. 2.5% curvilinear co-ordinates
gg:s:)t:'\;l;y """"""" gnzmsg.cs.n. Equipment:  Marker pen, Timerpen, Paper footage
W|d't]h of each channe! . . .. .80mm indicator, 10 rolls of paper, connectors,
Chart speeds, selected by etc. .
RUSHDUHPRSERpERE R 0.1-02-051-25= | Dimensions H320-1: 285x384x16.5mm
. Peliiviggi ' H320-3: 475x384x16.5mm
Chan ﬂl’lve ............. 2m-250v 50“2 PR'CE' Hszu_] E]OB.OO
H320-3 £160.00
Available for immediate delivery Exclusive of VAT
44A WESTBOURNE GROVE, LONDON W2 5SF
Tel. 01-727 5641 Telex: 261306

WW—052 FOR FURTHER DE;['AILS
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Edicron &2 et
For Quality
and Reliability

Edicron Limited

Redan House 1 Redan Place
London W24SA

Tel:01-727 0101

Telex: 265531
Cables:Edicron London W2

TV Picture Transistors CR Gun
Tubes Assemblies

NEW l“:‘:.::::;::lte B NEW DIMENSION
Performance I" SOLDERI"G

Accept 0 0.5 to over 300
Reject 90 dB notch

Hi,LoPass 12 dBperoctave Iso-Tip Cordless
Oscillate 0.5 percent THD Sold erin g Iron

Ideal for factory, field servicing,
laboratory or home, the Iso-Tip
Cordless offers a great advance in
soldering. It is completely portable,
heats in 5 seconds and recharges
automatically in its own stand.

The Iso-Tip is powered by
long-life nickel cadmium batteries
giving tip performance up to 50
watts with a temperature of 370°C.
Tips are available in five different
sizes ranging from Micro to
Heavy Duty to meet all soldering
requirements.

FILTER QSCILLAYOR 631 q"s
BANE: VERNIR A5

FILTER OSCILLATOR 631£98  f2p&
631LF £104 -vAT
631-0 IHzto100KHz  631LF-0.01Hz to10 KHz

Greenwood Electronics
Portman Rd, Reading RG3 INE, England.

Telephone: Reading (0734) 595844,
Telex: 848659.

Delivery is normally ex-stock telephone for confirmation
Prices conec!r at time of going to press, subject to change without notice

OM B:lectionics, Riverside, Eynsford, Kent. Tel 0322 863567
WW—020 FOR FURTHER DETAILS
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£S5/~ Capacitance measurinc}

ESP 100 A ESP 200 A i -
= 1 pF to 10 uF 1 pF to 50 pF e "
Portable Wide scale . " !
£42.00+V.AT laboratory model e |
£82.00+ V.AT. ’ =" . e
~ Esp .
" 20 PR » l

A complete range of British-made
instruments designed to

W simplify capacitance measuring
—

1 pF to 2,000 pF ® Accurate and sensitive
) ® Requires no manual balancing
Autoranging ® Takes less than a second to
capacitance bridge measure a capacitor .
£185.00 + V.AT ® Updates changes in capacitance
automatically
® Wide range of applications

ESP 300 A

Send for technical literature and free

Electronic Services and Products Limited booklet: "Modern methods of capacitance
measuring
Cross Lane, Bragnston, Near Daventry, Suppliers to: Ministry of Defence, Post Office,
Northamptonshire NN11 7HH B.B.C., Government departments and
Telephone: Rugby (0788) 830672 Electronic Laboratories world-wide.
- KWP/ESP2 7619

WW—014 FOR FURTHER DETAILS

|

POWER UNITS
| VO.l'I.aJ.;-O

PRODUCTION TESTING ~ DEVELOPMENT
‘ SERVICING

|
THRULINE® - ;
WATTMETER _ArN I

| |

Read RF watts Directly.

0.45-2300 MHz, 110,000 watts =5%, Low
Insertion VSWR — 1.05.

Unequalied economy and flexibility: Buy
only the element(s) covering your present
frequency and power needs, add extra
ranges later if your requirements expand.
QUICK-CHANGE Connectors mate with N,

TYPE 250VRU/30/25
UHF, C, SC, LC, HN, LT, BNC, TNC, GR-874,

7" and 154" EIA flange, no adaptors needed' ‘ Input 200-250v 50Hz or 100-120v 60Hz to order. Output 1
!
|
|

0-30v 25A DC. Output 2: 0-70v 10A AC. Output 3: 0-250v 4A
AC

uk RePRESENTATIVE FOR BIRD ELECTRONIC

PRICE: £201.35 excluding VAT

Regulated and unregulated outputs with output voltages of
12, 24, 50, 110 or 220v DC are also available at very
competitive prices.

Send for further details of these versatile units to:-

aspen electronics limited

EKILDARE CLOSE EASTCOTE MIDDLESEX HA4 9UWJ ’

Tel 01 868 1188 Telex 8812727

WW—026 FOR FURTHER DETAILS BROWELLS LANE, FELTHAM, MIDDX.
TW13 7EN

PHONE: 01-890 4242 or 4837

WW—074 FOR FURTHER DETAILS
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PLESSEY

You know the name

but did you know that

we supply electronic
components from stock ?

Additional stock ranges:

Corcom

LINE FILTERS

Hi-Greas
Coline co

CONNECTORS AND PROBES

an POTENTIOMETERS

AND TRIMMERS

24 hour turnround. No minimum
order charge. No post or packing
charges in the United Kingdom.

For priced stock catalogue, contact:

PLESSEY

DISTRIBUTORS

Plessey Distributors

Vicarage Lane, liford, Essex IG1 4AQ
Telephone (01) 478 3040 Extension 3391
Telex 23166

WW — 092 FOR FURTHER DETAILS
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wantsafety
isolation
for thelrr
voice band
> Clrcults’

One more request item. We met it with a neat little
transformer. Now, in two versions, it joins the list of useful
Whiteley products,and everyone involved in communications
system design will be interested in the protection they provide.
Inserted in voice band circuits, they effectively isolate
equipment from the hazards of adjacent high voltage

power circuits on the ‘line’ side. High isclation level
between line and equipment windings gives protection
against voltage surges, lightning strikes and fault condit-
ions. One version is designed for 17Hz signalling circuits,
the other with several voltage ratios also suits @ 50Hz

ringing circuit. All are Post Office and C.E.G.B. approved,
and the second version is also approved with extra
protection diodes added. Feguests for data sheets

welcome. Or if you want to request a product spec of

your own — we're always interested!

Surprising how often you'l find

hiteley
makeit.

Whiteley Electrical Radio Co. Ltd
Mansfield, Notts NG18 5RW, England. Tel: 0623 24762.

WW—069 FOR FURTHER DETAILS
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From

EMT quality test
and measurement
instruments offered

‘at competitive
prices.*

THaEsaOLE  MONiTOR - BEAK vaLuE

LR

:
) £ M Ml ol ﬁ(/';\(’\(:.,
Wl DT well el ol
— -—w

EMT 422
Flutter Meter

A sophisticated compact flutter meter conforming
to DIN specifications for portable and stationary
service applications. Ranges 0.1, 0.3, 1, 3, and
109,.
Featuring a threshold monitor circuit for

“ simplified quality control in production lines.

EMT 328

Micro-lmpedance Meter
Especially suitable for measuring the internal
resistance of batteries and storage cells as well
as for measuring contact resistances.

10 measuring ranges and a null suppression
control permit accurate detailed analysis. £507.00

(*prices correct at ime of going to press)

F.W.0.Bauch Limited

49 Theobald Street, Boreham Wood, HERTS. WD6 4RZ.
Tel: 01-953 0091 Telex: 27502
WW—015 FOR FURTHER DETAILS
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Vaco STRIPEX
Wire Stripper

Precision Stripping Tool for most types of PVC
wire and cable from 38-10AWG. — Solid or

stranded.

Features include:

33 self adjusting cutting knives
penetrate and remove insula-
tion without nicking the wire.
Depth Control adjusts for
different insulation thick-
nesses.

Wire cutter with transparent
finger guard snips cable clean.

Lightweight moulded nylon
body reinforced with
fibreglass. reduces fatigue in
continuous operations.

Packed 1n contoured plastic
case. Individually cartoned.
No.70286. Metricwire plier. Crimps terminals, cutsand measures
bolts, cuts and strips wire. Combines the most used cable
operations in a single tool.

Model No. 70285

ey e R

‘Distributed by

Special Products Distributors Limited
81 Piccadilly, London W1V OHL
Tel. No. 01-629 9556
Cables: Speciprod London W1

e mme
WW—008 FOR FURTHER DETAILS

Switching problems?
Rely on Zettler.

/Producmg 30 basic types Our product range w
of relay and 15.000 vanants compnses:
with regard to contact Low profile (flatform)
stacks, terminals, energizing Timing - Mimature Low
current and contact contact capacity - Herme-
matenal, Zettler 1s among tically sealed - Stepping
the largest manufacturers Mains switching Latching
of electro-mechanical Contact stacks - Solenoids
components.

Impulse Latching Relay
AZ 340

Make contacts

Resistive load 10A, 240V AC
Lamp load 8 A, 240V AC
Compensated fluorescent tubes
37 A/240V AC

Break contacts

Resistive load 8 A 240 v AC
Lamp load 5 A 240V AC
Compensatea fluorescent tubes
37A240V AC

)

We resolve your switching problems rapidly and expertly Please
contact us for further details.

ZE I I LE 68KINDeI:/|S|On

Brember Road
Harrow Middx HA2 8AS Tel (01) 422 0061
A member of the worldwide ZETTLER electrical eagineenng qroug .0 1877

WW—005 FOR FURTHER DETAILS
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once is enough!

The snail moves stowly and stcadiy. Bt thindk! i
The weight of Hhe shedl that Hie snail carries s o
tica to three times the weeiaht of s awen bodv; L1 [ f
Hie os equivalent to a 175 pound it walking e e
stead iy forward wille .« 100 porend weight

an lis showdders.

Such steady performance under hard use conditions

1s dlso characteristic of Otari products. Mx-5050-85D MK- 11
Years of continuous service 1s commaon, Performance comparable to 1 inch, 8 channel
and the response of professional users shows unit-High S N ratio ehminates need for noise

how much they value this steady. precise reductian mechanizm DG direct drive servo

performance under hard use.

We don’t have to clatim our machines are sturdy
the machmey, and their satisfied users,

speak for themselves.

Trust through experience — one encounter
with OTARI equipment and from then on,
You will trust the OTARI name.

0/TAR)I]

OTAR|I CORPORATION: 981 Industrial Road. San Carlos, California 94070, U.S.A. Phone . California 415-593.1648 Teiex No. 259103764890 OTARICORP SCLS
OTARI ELECTRIC CO., LTD. 4-29-18. Minam: Ogikubo. Suginami-ku, Tokyo, 1€7 Japan Phone: (03) 3339631 Cable: OTARIDENXI TOKYO Telex: J26604 OTRDENKI
WW—102 FOR FURTHER DETAILS




INTRODUCING
INTERLAB

type MP51 low cost
PULSE GENERATOR

anew modelin LI's INTERLAB®series
of versatile, economical, instruments for
laboratory, test and education
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TYPE MP51 PULSE GENERATOR

B PRF 5Hz - 5SMHz W External trigger
H Delay 100ns - 100ms M Manual one-shot
B Width 100ns - 100ms B TTL compatible
B Mixing input for double/multi-pulse

B Price - only £55 ex works (plus VAT)

Also available in the INTERLAB®series:
TYPE SQ10 SINE/SQUARE OSCILLATOR

W 10Hz - 1MHz
l 10V p-p output

W 0.05% typical
distortion

B 50Q source
impedance

TYPED10 AF DISTORTION METER

O LmEE S oA
e

i

M 0.1% - 10% THD

b 6 O M Fundamental
1 B 10Hz — 100kHz

” e {} GQ M Intrinsic

distortion
less than 0.05%

INTERLAB

series from
LYONS INSTRUMENTS
Ly

i

Hoddesdon Herts EN11 SDX

Telephone 67161 Telex 22724

A Claude Lyons Company
WW—009 FOR FURTHER DETAILS
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single source makes
- SiXway sense

CONSERVES SOLVES BUFFER
YOUR CASH. STOCK PROBLEMS.
SIMPLIFIES
@ SAVES TIME. ORDERING.

6 A PROTOTYPE @ NO ORDER TOO
<7 SERVICE. SMALL.

So make United-Carr Supplies
your SINGLE SOURCE for--

m Electronic Components

Some examples: — Barrier terminal strips. Printed circuit board

edge connectors. D Subminiatures. Multi way plugs and sockets.

Audio sockets.

United-Carr Supplies Ltd.,

112 Station Road, llkeston, Derbyshire, DE7 5LF

Tel: keston 328711 (STD 0602 328711) Telex 377117
WW—051 FOR FURTHER DETAILS

—

for those
who
appreciate Quality...
a complete electronic kit
The Forgestone 400
high quality
colour television receiver

A really up-to-the-minute kit, with all these Plus Features . . .
® 9integrated circuits e Fully isolated power supply

® Thick film resistor units ~ ® Plugs and sockets for easy

panel removal
® Ready-built and aligned

IF modul ® Each module kit available
LG separately
® Glass epoxy printed circuit e Fyl] technical construction
panels manual

® High quality components @ LT supply regulator

Buy as you build - all Forgestone Kitsets are for the constructor of
today, each section of the kit is available separately. Please send stamp
for further details of these quality products.

Forgestone Colour Developments Limited
Ketteringham, Wymondham, Norfolk, NR18 9RY, U.K.
Telephone: Norwich 810453 (STD 0603)

1 MAIL ORDER —“Barclaycard & Access accepted N

WW—017 FOR FURTHER DETAILS
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Forthefirsttime in Britain!

PHILIPS MIXER
AMPLIFIER KITS

*k Uniquely flexiblé -you build exactly what you need
* Totally reliable - every component made to the highest Philips standards
*k Amazingly inexpensive > Available now from SST Distributors

Part of the overall range of Philips Electronic Kits,

, now available for the first time 1n Britain, Philips
Mixer Amplifier Kits enable you to construct the
kind of mixer amplifier you need - easily,
confidently, to the highest professional standards.

Unusually flexible, the Philipsrange is built up
in'such a way that you can choose from a number of
combinations certain that the end result will always
be a complete unit-in function and appearance.

Individual Kits cover the following functions -
mixer unit, separate input amplifiers (for raicro-
phone, record player, tape recorder or tuner), .
tone-control unit, level-meter unit with two
VU-meters, and a feeder amplifier. In every case,
the dimensions of the chassis and the front panel
have been standardised to allow for smooth and

simple construction: moreover the units can be
easlly interchanged. '

The mixer amplifier illustrated 1s built up of
elevenkits; the front panel contains 16 shde
controls, 10 rotary controls and 2 large VU-meters.
If a simple layoutisrequired, one central tone
control unit can be incorporated between the
mixer and the feeder amplifier instead of three
separate units. In any event, it is usually a good
ldea to block out your requirements Initially in
dlagram form so that you can see how easily they
can be engineered. '

Whatever your choice, however, you can be
assured that the complete mixer amplifier will
amply exceed true hi-fi standards with distortion
and signal-to-noise ratio on a professional level,

Your skills. Philips quality. An unbeatable combination.

—_——————————J————
p H I LI pS Eendtodayforfully Name
lustrated catalogue
I Address

and price list
To' SST Distributors

(Electronic Compenents) Ltd

West Road, Tottenham,
: London N17 ORN.

County/Postal Code

SST Distributors 1s a member of the Philips Group of Companies. J
Ty ¥ ¥ N __N- N N N __N__§N_ _§N_ _§N__N§N__N§N._ ]

PHILIPS
1 &
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Join theDigital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures’
11%" x 8% and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step
through number systems and Boolean algebra, to memories,
counters and simple anthmetic circuits, and on to a complete
understanding of the design and operation of calculators and

£6.20

Design of Digital Systems.
plus 80p packing and

surtace post anywhere in
the world.

Payments may be made in
foreign currencies.

Quantity discounts
available on request.

- VAT zero rated.

Also available -— a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics.

£4.20

plus 80p P. & P.

1 Basic Computer Logic

2 Logical Circuit Elements

3 Designing Circuits to
Carry Out Logical Func- Offer Order both courses
tions for the bargain price £9.70,

4. Flipflops and Registers plus 80p P. & P.
Designer . These courses were written so that you could
teach yourself the theory and application of
Manager digital logic. Learning by self instruction has the

Enthusiast advantages of being quicker and more thorough
than classroom learning. You work at your own

Scientist speed and must respond by answering questions
Engineer ‘on each new piece of information before.
Student proceeding to the next.

Guarantee—no risk to you

If you are not entirely satisfied with Design of Digital
Systems or Digital Computer Logic and Electronics,
you may return them to us and your money will be
refunded in full, no questions asked. :

—— e e S R m— D D D D SN D SN s Sm—
To Cambridge Learning Enterprises, Dept COM
| FREEPOST St ives Huntinadon, Cambs. PE17 48R

I Please send me . ., set(s) of Design of Digital Systems at£7 .00 each,
p & pincluded

‘or ... set(s) of Digital Computer Logic and Electronics at £5.00 each,
p & p included

“or .. combined set(s) at £10.50 each. p & p included

Name

“delete as applicable
No need 1o use a stamp — Just print FREEPOST on the envelope

I
I
I
I
I Address
I
I
I
I

Wireless World, November 1976
clors toa H M Gowr. PO,

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS
7-14 DAYS SERVICE

<« MODEL 8 MKV

STOCKISTS
ALSO SUPPLIERS OF GEC
RISSO AND OTHER
MULTI-RANGE TEST SETS

WE SPECIALISE IN ASSEMBLIES, AND IN THE
REPAIR, CALIBRATION AND CONVERSION
OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL
AND PRECISION GRADE

LEDON INSTRUMENTS LTD.

GLADSTONE WORKS, GLADSTONE RD,
FOLKESTONE, KENT.
TEL: (STD) 0303 57555

WW—010 FOR FURTHER DETAILS

E

'FaU|t 'Fi“ding'
no fiddie

With the AVO TT 169 in-circuit transistor tester
Go/No Go tests almost any transistor, diode or
thyristor without de-soldering, without damage
Find out how it can save you time, save you
money.

You'll find the price is no fiddle either
Contact your local wholesaler, or us

AVO Limited, Dover, Kent CT17 9EN
Telephone: Dover (0304) 202620

i—

Thorn Measurement Controt and Autemation Division

WW—066 FOR FURTHER DETAILS

1

JES AUDIO INSTRUMENTATION

B i

llustrated the Si452
’) 0 () Distortion Measuring
! Unit—low cost distor-
s 3
} 0 O O tion measurement down
o b S :*,0 S ¢ to .01% £48.00
®
Si451 £60.00 Si453 £60.00
Comprehensive Millivoltmeter  Low distortion Oscillator
350u Volts 20ranges sine — square — RIAA

prices plus VAT
J. E. SUGDEN & CO. LTD. Tel. Gleckheaton (0274) 872501
CARR STREET. CLECKHEATON, W. YORKSHIRE B19 5LA

WW—025 FOR FURTHER DETAILS
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LISTEN!-NO NOISE

There’s music on your records, there’s music on your tape,
only when tape hiss and disc surface noise are completely eliminated
does one realise how pervasive background noise has been in recorded music.

2 CHANNEL NOISE REDUCTION SYSTEM

. . \ 7
REC  BYP PLAY
" TAPE  oisc
\ . il

-

NOISE REDUCTION PLAY
LEVEL MATCH

What is D.B.X.? !

The dbx noise reduction system uses dynamic range
compression to encode the signal before recording and
a mattched expander to restore the original dynamics ———— — ——— = — = —— — = ———
on playback. Please send details on AR loudspeaker systems.

The compression and expansion factor is 2.1 and is

lineal in decibels over a 110 db range. A 20 db change | Name
in the programme is recorded as a 10 db change on the Address
tape, thus a recording medium capable of onty 65 db I

signal to noise ratio can record and reproduce the full |
dynamic range of live music which often exceeds

100 db. |

So sdccessiul is the DBX system that leading recording [ ¢ TELEDYNE ACOUSTIC RESEARCH
studios have incorporated DBX processors into their | A ! High Street, Houghton Regis,

consoles. Dunstable, LUS 5QJ

Fill in the coupon and post now for further details. ' Beds., England

Tel: (0582) 603151

— ECEEIGED
M ET E R P RO B L EM S ? o Stop Ruining Your I.C.’s And Wasting Time Soldering

Plug Into The Revolutionary New

BIVIBOARD

The Only Professional Quality Breadboard That
Accepts All DIL Packages With 6 To 40 Pins

Incorporates Bus Strips For Vec And Ground

.

Includes A Component Support Bracket
Has Over 500 Individual Sockets

And Allows You To Use And Re-Use
IC’s, Transistors, LED’s, 7 Segment Displays.
Diodes, Resistors, Capacitors

137 Standard Ranges in a variety of
sizes and stylings available for 10-14
days delivery. Other Ranges and
special scales can be made to order.

Full ihformation from: Only £9.72 (chcque vyith o_rder) lncludi_ng VAT and P.P.
Special Quantity Discounts Available For

HARRIS ELECTRON ICS (London) Radio Clubs, Retail Qutlets, Distributors
‘| 138 GRAYS INN ROAD, W.C.1  Phone: 01/837/7937 BOSS /KOUSTRIAL MOULDINGS LTD

Higgs tndustriat Estate, 2 Herne Hilt Road, London, SE24 0AU, Engtand
WW—035 FOR FURTHER DETAILS Telephone 01-737 2383 £ Tetex 919693
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rampian) slot easily into this

Grampian introduced the modular plug-in concept for building multi facility
sound installations, together with solid state audio switching over three
years ago. Since then many hundreds of complex installations have been
supplied and have set a standard for reliability under the most stringent

conditions. All equipments are built to a necessary engineering standard
GHAMPIAN HEPROD“CERS LTD- and not down 1o a price with its ultimate high cost of ownership.
All amplifying equipments supported by an extensive range of manufac-
HANWORTH TRADING ESTATE. FELTHAM, MIDDLESEX,

tured microphones, loudspeakers and all items required for sound
ENGLAND. TEL:01-894 9141 installations by the firm of forty years standing in the sound business.

X222 WW—0396 FOR FURTHER DETAILS

HEPWORTH | ELECTRONORGTECHNICA

carbon film RESISTORS

EI_EOTRONIOS Y8 and Yaw 70°C 5% tol. E.12

R EX-STOCK
. W .
Worcester Road, Kidderminster, Worcs £4 50 PER 1,000 PLUS
. OF ONE VALUE VAT

Contact John Gingell

: AERO SERVICES LTD.
& 44A Westbourne Grove
London W2 5SF
ww

Direct Mail: Tel. 0562-2212
Contact Mrs Moore

TEL: 01-727 5641 TELEX 261306.
__054 FOR FURTHER DETAILS

[INSTANT SINAD MEASUREMENTS

‘ . with the

gAilf"l\gd,deF

i The SINADDER is aspecialized
i distortion meter for Sinad

I Measurements. Just connect it
{ to the audio output and read
SINAD directly. No adjustments
| to make. Automaticcircuitry

The original concept in breadboarding
Solderless long life contacts
Takes up to 40 pin D.I.P.’s, just push in

THE FIRST —_— THE BEST I does the level setting for you.
— THE ONLY £120 +p.ap avar

SK10 Socket £13.33 l LYONIS INSTRUMENITS

Hoddesdon Herts EN119DX Tel: 67161 Telex 22724

sinadde-f'r

— includes VAT, Postage & Packing —

WW—021 FOR FURTHEK DETAILS

A Claude Lyons Company _J

WW—007 FOR FURTHER DETAILS
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Forallwhowantto
knowabout _
electronic circuits

*‘BOOK 2 OUT SOON

\
|
|
|
|
|

| Here's abook of very special appeal to all
concerned with designing, using or

. o . - L]
understanding electronic circuits. [t comprises

information previously included in the first ten CIrcun

sets of Wireless World's highly successful -

Circards —regularly published cards giving deSIQnS

se/ectedand tested circuits, descriptions of
mrcu:t operation, component values and ranges,
‘c1rcu|t limitations, modifications, performance
data and graphs. Each of the ten sets — including
additional circuits —in this magazine size hard
cover book has been updated where necessary,
and is preceded by an explanatory introduction.
Circuit designs (1) is the first collection of its
kind.

\

b

\

Circuits covered are:
Basic active filters
Switching circuits
Waveform generators
AC measurements
Audio circuits
Constant-current circuits
Power amplifiers
Astable circuits
Optoelectronics
Micropower circuits

Cdllected Circards

PWilliams 'J Carruthers JHEvans JKinsler

| QRDERFORM

: To: General Sales Department, NAME (please print) . .. .................. .
[PC Business Press Limited,

: Foer |, Bersst Hees. ADDRESS . . . . ... .

I Stamford Street, London SE1 SLU.

: Pleasesendme . . . . .. copy/copies of » ©coa00pDEOOQOOEO@OOAEDAIE@O0EAeRa0e00aaE :

i Circuit Designs — Number | at £10.40

I each inclusive. | enclose remittance Company registered in England and a subsidiary of Reed

I v‘alue s 0000 0c (cheques payable to International Limted Registered No 677128 Regd. office

|

\

ITC Business Press Ltd.) Dorset House. Stamford Street, London SEI 9LU.

N o e




30

Wireless World, November 1976

SINE WAVE OSCILLATOR

FROM THIS

S-DeC
MAKE THIS

Simplify circuit design Use S-DeC  Sockets in plastic block are connected in
pre-arranged pattern. To build circuit, simply plug 1in components
Afterwards, unplug components ready to builld more circuits. Use same
components again and again.

Every S-DeC comes complete with step-by-step instructions, free control
panel, and booklet with nine circuits you can build. Sine wave oscillator,
radio receiver, binary counter, VHF radio microphone — they re all easy with
S-DeC (see free booklet for circuits and instructions).

Send cheque /PO now and start designing the easy way. with S-DeC. Each
S-DeC costs only £1.98 plus 37p post, packaging and VAT.

e e e e e ——— ——  — ——— ————

I Please rush me . . 5-DeCs so that | can start designing circuits
l the easy way. | enclose a cheque/PO for . .. . ...... .. ...
I Name

I Address ..

| o L S e

e o e e e e e e e e e e

P.B. Electronics (Scotland) Limited
57 High Street, Saffron Walden, Essex, CB10 1AA
Telephone: Saffron Walden (0799) 22876

DATA AND
COMMUNICATIONS
TERMINALS

Teletype 28, 32, 33, 35, 40
TermiNet 30, 300 & 1200 (30 and 120 cps) .
Teleterm 1132 and 1200 series (portable/ fixed 30 cps)
with integral coupier and RS 232C)
Other page printers (by Siemens, ITT Creed, etc.)

* Spares, repairs, overhauls and maintenance
* Other types and models available
* Refurbished units also available
* Short and long period rentals
* Minicomputer interfaces
* Quantity discounts
* Immediate delivery

TELEPRINTER E.QUIPMENT LTD.
70-80 AKEMAN STREET,
TRING, HERTS., U.K.

Telephone 0442-82-4011
Cables RAHNO Tring
Telex 82362

A/B Batelcom Tring

—
WW—050 FOR FURTHER DETAILS

r

(T [RADFORD]
HIGH PERFORMANCE AMPLIFIERS

for the enthusiast and professional

ZD22 Stereo Pre-amplifier Control Unit

A stereo pre-amplifier of virtually zero distortion. Inputs for disc, tuner, and
two tape machines. providing comprehensive recording and reproducing
facilities. Sensitivities: Disc 1mV, and Auxilliaries 50mV., for 1V output.
Exceptional signal/noise ratio. Output at clip level 18V r.m.s.

ZD50 Power Amplifier
A stereo power amplifier of all aluminium construction. Output of 110
watts per channel into 4 ohms and 70 watts into 4 ohms at typically less
than 0.002 % distortion.

ZD 100 Power Amplifier
A stereo power amplifier of all aluminium construction with high thermal
mass and designed for continuous operation at high output level. Provides
150 watts per channel into 4 ohms and 90 watts per channel into 8 ohms
at virtually zero distortion.

ZD200 Power Amplifier
Characteristics as ZD100 amplifier but provides an output of 250 watts per
channel into 4 ochms and 150 watts per channel into 8 ohms.

HD250 Stereo Integrated Amplifier

Uses ZD22 pre-amplifier with a power amplifier having a power output in
excess of 50W per channel into 4-8 ohms. Distortion: less than 0.02% at
rated power, typically less than 0.01%. True complementary symmetry
output. Headphone output. Inputs: Disc, tuner, and two tape machines.
Sensitivities: Disc 1mV. Auxilliaries 50mV for 20W output.

Full descriptive leaflets available from:
RADFORD ELECTRONICS LTD.
R Audio Division ~ .
Ashton Vale Road, Bristol, Avon BS3 2HZ. Tel: 0272-662301

AEL GaTWICK HOUSE, HORLEY, SURREY, ENGLAND
Tel Horley (02934) 5353

Telex 87116 (Aerocon Horley) Cables. Aerocon Telex Horley

WW-—044 FOR FURTHER DETAILS

4 D

MINIMUM TID. POWER AMPLIFIER MODULES

WE BELIEVE OUR MODULES ARE UNEQUALLED IN SOUND
QUALITY, OVERALL PERFORMANCE & VALUE FOR MONEY

HS/N>1100B & 120x80x 25 mm & Fully protec ted & 250my/56hn & 12Hz - 35kHz -3dB & 14Trs 4D
It has recently been shown Lhat an amphifier with some traditionally desireable features feg heavy feedbach wide
bandwidlh) can actually sound worse than one with a poorer spec This has been attributed
to distortioncaused by transientsiT10 1Caretully positioned compensation a rise-time ot 10ps
settling time of 10Ps (8, 2pF) and slewing-rate of 6v/ps ensure mimmum 110, while THD (5
reduced to typically 01 O&max!at IkHzby uitra linear output triples not by excessive
feedback This approach has yielded one of the cleanest sounding
amphfiers available regardiess of cost
CEBO8 B0Wrms/Bna *35v £14 55
CE1004 100Wrms/de £35v £17 55
CE 1008 100Wrms/8e £45v £2155
H/sinks 50mm 85p. Hiduty 100mm £150

Cheque/ PO, to. CRIMSON FLEKTRIK -

“WW—058 FOR FURTHER DETAILS

SAE forfuitdetas 74STATION ROAD %
'\_n‘z_nsAsms.\.\-sm RATBY LEICFSTER %

WW—012 FOR FURTHER DETAILS

CE100H + Oomestic heaisink. (50mm)

P

S
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TRANSIPACK

NO BREAK POWER

SUPPLIES

NEW 2000 SERIES — FOURTH
GENERATION

1KVA TO 200KVA

24 HOURS WORLDWIDE SERVICE
2 YEARS’' GUARANTEE AVAILABLE

BRITISH MADE

VISIT US AT HASTINGS AND SEE OUR
STATIC INVERTER CENTRE

31

TYPICAL TRANSIPACK TYPICAL

NO-BREAK POWER SUPPLY TRANSIPACK U.P.S.

AS DELIVERED TO C.E.G.B. FOR COMPUTER
APPLICATIONS

Sales and Laboratories

INDUSTRIAL STANLEY RORD
INSTRUMENTS oioscsss
LlMlTED IMW::;:OETANslPACK. BROMLEY
ey
f THEAKLEN DRIVE
TRANSIPAC e e

Telephone: Hastings 427344

" "WW-——037 FOR FURTHER DETAILS
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by
JAYBEAM

% Satellite tracking

w Mobile radio telephone
% Marine TV reception

% Monitoring

“ Ship-to-shore

w Ground-to-air

% Point-to-point links

% Interference elimination

— Just a few of the areas of telecommunications where
Jaybeam have applied their expertise in producing some
of the finest antenna equipment today.

If you would like to benefit from Jaybeam's vast
experience in the Telecommunication antenna field, to
help solve your particular communications problem,
then getin touch with our Telecomm & Electronics
Division right away.

Jaybeam Limited
Moulton Park Industrial Estate,
Northampton NN3 1QQ

Telephone: (0604) 46611. Telex: 311101

WW—104 FOR FURTHER DETAILS

FOR TOSHIBA SAY ERIE

The Toshiba range of optoelectronic devices includes
GaP LED’s with various lens styles and sizes at very
competitive prices:—Red and Green colours in clear,
diffused, diamond cut and flat lenses.

LED's

Miniature Lensdia. 3mm, height4mm, |g25mA, VR4V, Pp 75mW
Medium Lensdia.4.9mm, height6.1mm, Ig35mA, VR4V, Pp 100mW
Large Lensdia.5mm, height8.6mm, I[r20mA, VR4V, Pp 90mW
7 Segment (GaP)

Character height 8.3mm, I 15mA/SEG, VR3V Pp 350mW Total
Character height 15mm, If 35mA/SEG, VR3Vs. Pp 750mW Total
Infra Red Emitting Diodes (GaAs)

Miniature package 3mm x 4nm |g 40mA, VR5V, Pp 75mW

Infra Red Emission @ 940nm

Photo Transistors (Silicon)

Mintature plastic package, Veeo 20V, [¢20mA, Pe 75mW

Light Current IL 1.5mA (TYP.) @ VCE 3V Irradiance £ 10mW/cm?

Also Opto Isolators

Send today for full details:—

ERIE ELECTRONICS LIMITED

South Denes, Great Yarmouth, Norfolk.

Tel: 0493 56122 Telex: 97421
Components ITT

WW—011 FOR FURTHER DETAILS

ANTENNA DESIGN & PRODUCTION

We are specialists in the
design, development and
production of all types of
antennas and controls,
including those to military
specifications.

We invite your enquiries

STRINGER GLARK ANTENNAS LTD.

CHILD OKEFORD ¢ DORSET e DT118EH
Telephone: 025886 - 8293

WW _ 068 FOR FURTHER DETAILS

QUADRAPHONIC KIT MODULES

The following modules. currently being described in Wireless World, are offered.
Each kit comprises of glass fibre PCBs and Components. Each module functions
independently. but a universal system may be constructed by means of a master switch

intc which the boards may be plugged -
£32 + VAT (£4.00)

€D DEMODULATOR

CD-4 is a registered trade mark of the VICTOR COMPANY OF_JAP‘AN LTD

VARIOMATRIX DEGODER
SYNTHESIZER £28 + VAT (€3.50)

QS. QS Variomatrix and QS Synthesizer are registered trade marks of
SANSU! ELECTRIC COMPANY LIMITED OF JAPAN

DECODER (Type L3A)

{(Variable Blend + Wave Matching Logic)
SQ is the registered trade mark of CBS INC

MASTER SWITCH KIT cs50 + var (£1.06)

Add £1 postage packing and insurance per parcel. Overseas customers neglect VAT, but
add £3.20 per kit to cover armail postage -ab
For enquiries please send S.A.€. to

COMPCOR ELECTRONICS LIMITED
9 DELL WAY, LONDON W13 8JH 4
or telephone 01-998 8221 on weekdays between 7.30 p.m. and 10 p.m. on y

£25.50 + VAT (€3.19)

WW—086 FOR FURTHER DETAILS
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Higher performance instruments from 1/10 Hz to 1.2 GHz. measuring
frequency, period, time, freq./ratio and calibrated output facility. Fast
delivery. Specials by arrangement.
7 : omeamrmrema— Gy 1 Suppliers of
HF to UHF RF Television Systems
7 TYPE 1001M TELEMETRY Remote Control
i I e670 1.2 GHz SULCIOIL eI
‘ ‘ Design and Development
Sensitivity 10mV. Stability 5 parts 10." Ranges to 20 Miles. Power to 100 Watts
30IM 32MHz 5 Digit £82 | 401 32MHz 6 Digit £121 A.D.F.
501 32MHz 8 Digit £178 | 701A 80MHz 8 Digit £195 - - o
801A/M  300MHz 8 Digit £305 | 90IM  520MHz 8 Digit £375 Radio Location LF RF Oscillators
801B/M  250MHz 8 Digit £262 | 1001M 1.2GHz 8 Digit £670 sPeciaI Purpose Ampliﬁers
Memory versions available if not
Start/Stop versions plus £12 | suffixed M £25 extra RPVs, Drones
Type 101 1MH < FIXED AND ROTARY WING WITH PAYLOADS UP TO 50Ibs. FOR
W Typle I]%%KH'Z'/IAI:I.K;;I?JZ?;ai:g?"dard ZES SURVEILLANCE, TARGETS, OR CROP SPRAYING.
SUPPLIERS TO: Ministry of Defence, G.f’.o., B.B.C.,_ Governmen_t Depts., Crystal Suppliers to U.K. and Overseas Governments for 1 5 years
Manufacturers and Electronic Laboratories world-wide
R.C.S. ELECTRONICS RCS. GUIDED WEAPONS I
6 WOLSEY ROAD, ASHFORD 6 WOLSEY ROAD, ASHFORD
MIDDX. TW15 2RB MIDDLESEX. TW15 2RB I
Telephone: Ashford 53661/2 Telephone: Ashford 53661/2
WW—072 FOR FURTHER DEFAILS ree——
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OVER 2,000 ELECTRONIC COMPONENTS INA

100 PAGE CATALOGUE

Please send me
the 100 page
Tandy catalogue

F
A
F/
/i
4

Name _

I Address.

| o
l Tandy Corporation (Branch UK), Bilston Read,
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D6ladualtrace
Lightweight
Oscilloscope

The 10 MHz *scope that makes others scem
expensive at any price!

It took vears of "I'clequipment experience and
intensive design etfort to arrive at that unique
combination of etfortless higher performance
and remarkable Tow cost which makes the D61a
so outstanding for general purpose duties in
the laboratory, the classroom and the "IV
service department.

Who else ofters an oscilloscope with two 1omV
vertical channels with a full 1oMHz band
width, PLUS automatically switched, chopped
or alternate display modes, PLUS automatically
switched 'I'V linc or field triggering, PLUS an
8 10 cm display driven at 3.5kV and the
choice of single trace, dual trace or X-Y
presentation ?

And who will send you full details on request ?

Who else but Telequipment

T'ektronix U.K. Limited,
P.O. Box 69, Beaverton House, Harpenden, Herts.
Tel: Harpenden 63141  Telex: 25559
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Co-operation for some

A cynic might say that people only co-operate reluctantly, from a realization of
their own weakness. All the same, it’s encouraging to be able to report on
technical achievements that result from co-operation between different
companies or organizations, especially when this.co-operation crosses national
frontiers. Whatever the motivation, one feels that successful co-operation is a
worthwhile thing in itself and that the “brotherhood of man” is not after all just
an empty phrase. Concorde is a case in point, regardless of the disagreements
that attended the aircraft’s development and the questions about its commercial
viability. More recently this year we have seen a British firm, Marconi Elliott
Avionic Systems, developing and supplying the flight control electronics for an
American aircraft, the Boeing YC-14 military transport. Apart from individual
projects, there are the continuous international technical programmes run by
such organizations as the European Space Agency, CERN and EUROCOP-COST
(European Co-operation and Co-ordination in Scientific and Technical
research). The last-mentioned, for example, has a committee of fifteen members,
including the British Post Office, studying the possibilities of radio
communication at frequencies above 10GHz.

A characteristic of most of these international joint ventures and programmes
isthat they are set up between the industrialized, highly developed nations of the
world. This is understandable since it is necessary for the partners to have com-
parable levels of technology, especially in “high technology” projects. But it is
also one of the factors which tend to widen the gap between the rich countries
and the poor countries of the world. The rich — those who have learned to apply
science and technology to economic and social development — get richer and the
poor remain poor. Although the developing countries support about two-thirds
of the world’s population, only two per cent of the world’s total expenditure on
research and development goes into them. Ninety per cent of the world’s
scientists and technologists work in the developed countries. So both talent and
money are concentrated on solving the problems of the rich countries, and the
gap between rich and poor becomes wider. It’s a sad fact that the electronics
industries of Western Europe and North America only “co-operate” with the
developing countries to the extent of using them for cheap labour (particularly in
consumer electronics) and as passive, dependent markets for their products.

The United Nations is concerned about this division among the world’s people
and has a committee that aims to help the developing countries to utilize modern
science and technology, but so far it has achieved very little. Only when the
individual national governments of the rich countries commit themselves to
participate in an active way will there be any real co-operation between all the
world’s peoples.
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Congestion in the shortwave bands

A topic for discussion at the World Administrative Radio

Conference, 1979

by Jim Vastenhoud, Radio Nederland

Shortwave broadcasting is of great
significance to millions of people, who
have to put up with a less perfect mass
communication system than ours;
without television and v.h.f.-f.m.
broadcasting, no long wave, and only
one or two transmitters within reach
on the medium-wave band. It is this
kind of situation that still prevails in
large parts of the world, especially in
Asia, Africa and to a lesser degree, also
in South America. For these people,
shortwave broadcasting may be their
lifeline to the centres of civilization, to
reliable and unbiased information, or
simply to their own type of music or
their own tongue.

The shortwave, or high-frequency
(h.f.) range, running from 100-10
metres (3-30 megahertz), is the only
portion of the electromagnetic spec-
trum which has the property of being
able to propagate regularly over large
distances, providing the frequency is
lproperly chosen. Because of these
propagational benefits the h.f. range is
popular with many users: the
‘aeronautical people, the maritime peo-
ple, the amateurs, the armed forces, the
national telecommunications adminis-
trations (PTT) and the international
broadcasters, who value the ability to
air their programmes (culture, political
views), to compatriots overseas,
seafarers and last, but not least, to
people who might otherwise be denied
free access to information. When you
think about it for a moment, you will
recognize one of the great values of
shortwave broadcasting, namely, the
possibility of being able to listen to
different views on international affairs
and of forming, one’s own opinion, a
proven asset in periods of internal
turbulence in a nation’s existence.

Shortwave reception

‘However, it may be said that short
waves are difficult, not least because
propagation conditions tend to change
with the hour of day and night, with the
season, with the geographical location
of the transmitter and the receiver, and
periodically, over the so-called sunspot
cycle. The varying propagation condi-

tions have led to the allocation of a
number of shortwave broadcasting
bands, the most important of which are:

49 metre band: 5.950- 6.020 MHz
41 metre band: 7.100- 7.300 MHz
31 metre band: 9.500- 9.775 MHz
25 metre band: 11.700-11.975 MHz
19 metre band: 15.100-15.450 MHz
16 metre band: 11.:700-11.900 MHz
13 metre band: 21.450-21.750 MHz

11 metre band: 25.600-26.100 MHz
Since propagation characteristics

depend on the condition of the ionos-
phere, which in turn is dependent on
many factors, one of which is the
position of the sun at the point of signal
impact, it can readily be understood
that not all frequency bands are availa-
ble for use all the time. In fact, the
highest frequency band (11 metre band)
is barely used at all at the moment: its
usage is restricted to daytime periods
under medium or high sunspot condi-
tions. We shall have to wait a couple of
years for such a situation to return, as
we-are at present in a low sunspot
period. The solar cycle lasts about
eleven years, with the maximum usual-
ly following the minimum in about four
years.

After this brief look at the varying
availability of the shortwave broad-
casting bands it may be worth while to
give some rules of thumb for those who
want to listen to shortwave broadcast-
ing stations. Generally speaking, the
highest-frequency bands — 19, 16 and
13 metres — are valid for long-distance
daytime propagation, between 2000 and
9000 km (1400-6000 miles). The longer
wavelengths, such as 25, 31, 41 and 49
metres are either for short-distance
daytime coverage, or for medium and
long-distance night-time usage. A
shortwave broadcasting band is, on the
average, about 275kHz wide and the
total available bandwidth for interna-
tional shortwave broadcasts in Europe
is 2350kHz or less than 10% of the entire

spectrum. That is comparable to the

frequency space allotted to the radio
amateurs. Other users usually have
more frequency space available and the
fixed bands (used for point-to-point
traffic by the telecommunications

authorities) top the list with 48% of the
frequency space.

Channel width

A shortwave broadcasting station is
allowed a total frequency occupancy of
10kHz. As the signal consists of a centre
carrier frequency and two side-
bands of equal width, it means that
audio frequencies between, say, 30Hz
and 5000Hz (5kHz) can be transferred
from studio to receiver. The 10kHz
width per channel rather limits the
number of stations that can operate in a
band. If we take the 25 metre band, the
lowest usable channel is 11705kHz, the
highest being 11970kHz. Keeping a
channel separation of 10kHz to avoid
mutual interference would leave us
with 27 usable frequencies.

This is the theoretical- minimum
because, viewed on a world scale, it
must be possible to achieve
interference-free reception on more
than 27 frequencies in the 25 metre
band, e.g. by two widely separate
transmitters operating on the same
frequency to equally separate receiving
areas and by using directional aerial
systems. An example could be the BBC
usage of a 25 metre channel to Africa,
with a North American station broad-
casting to either South America or the
Pacific Area at the same time and on the
same frequency (co-channel).

Separations of 5kHz are possible, if
the frequency usage is coordinated
properly between the users, or if
geographically - separated properly,
whether coordinated or not; this so-
called interleaving is done on a large
scale by shortwave broadcasters, as the
frequency-separation of an adjacent
5kHz channel provides the extra inter-
ference protection that is needed in
terms of signal-to-noise ratio, given a
reasonable receiver selectivity.

So the frequency grid in the
shortwave broadcasting bands is 5kHz,
and an estimated 400 channels are
available during favourable propaga-
tion conditions (high sunspot numbers).
At present, at the minimum of the
sunspot cycle, we are left with approxi-
mately 300 usable channels, and it is a
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difficult task for the international
shortwave broadcasters to service their
respective target areas satisfactorily,
not only because of the limitation of
propagation towards the lower fre-
quency ranges, but also because the
number of shortwave transmitters is a
multiple of the number of available
channels and is growing continuously.
The estimated number of shortwave
transmitters operating in the world
today is about 1500 and even if trans-
mitters do have limited daily operating
hours, the overload factor will still be
more than 2. This means that in a
particular spot on earth, at least two
transmitters can be expected to be
operating simultaneously on every
available s.w. broadcast frequency — in
Europe, there are periods when three or
four broadcasters are on the same
frequency simultaneously. The chart
shows the state of the 25m band on June
4, 1976, on which the lines show stations
heard.

Power race

Serious interference has resulted from
this, and in trying to keep their services
to the listeners at a reasonable level,
shortwave broadcasting organisations
have increased their transmitter carrier
powers: 50kW was considered to be a
reasonable power during the second
world war, 100kW was considered
“standard” in the fifties, and 250kW was
introduced during the sixties, only to
see the 500kW shortwave transmitter
type emerging in the seventies. In terms
of signal-to-noise (interference) ratio,
the increase from 100 to 500 kW is only
7dB, but in terms of protection ratio it
usually tips the balance at well above
20dB in favour of the high power
station.

High-power shortwave transmitters
are favourite items on the shopping list
of nations that can afford them, and the
order books of high power transmitter
manufacturers show interesting deli-
very destinations: Libya, Iran, Brazil,

" Nigeria, Iraq, South Africa and Vatican
City. Many responsible broadcasters
feel that we must try to find a way out of
this “power race”, which leads to
increasing cost for everybody con-
cerned if they want to keep their
services at an acceptable level. One way
could be to set a maximum transmitter
power by international agreement, but
experience tells us that this idea is
Utopian. It is impossible to enforce any
international agreement made on a
voluntary basis.

A solution?

An alternative may be to allocate more
frequency space to the broadcasters,
thereby decreasing the congestion in
the s.w. bands and allowing everybody a
reasonable breathing space. Assuming
this to be possible, three other questions,
emerge: (1) how much new space is
needed? (2) who will supply the addi-
tional frequency space? and (3) for how
long will it remedy the situation? Apart

from these “technical” questions, there
is the consideration that it would bring
more fairness in the current situation. A
number of countries (e.g. Albania,
China, Egypt, Israel, Soviet Union and
Vietnam) allow their international
shortwave broadcasters to operate “out
of band” in frequency ranges allotted to
other services, whereas many other
countries stick to the currently allocated
s.w. broadcasting bands, thereby
reducing their own technical effective-
ness. So it is the feeling of many
international shortwave broadcasters
that they need more frequency space,
since the present situation leads to
continuously-deteriorating services
where only the strongest broadcasters
survive and, in the end, to organisations
giving up, reducing listeners’ choice and
eventually detracting from the value of
shortwave broadcasting itself.

Yet, the questions still stand, and they
will undoubtedly form important topics
at the next World Administrative Radio
Conference, scheduled to start in Sep-
tember, 1979, in Geneva. This confer-
ence of the ITU (International Tele-
communication Union), comprising the
representatives of those countries
which are members of the United
Nations, will consider a reallocation of
the radio spectrum, and many partici-
pants and frequency users have already
been studying this subject for some
time in preparation for the conference.

Many of them feel that the fixed
services, .to which almost half the
spectrum space is at present allotted,
could give up a reasonable portion, as
new frequency space has become avai-
lable for the fixed services through the
telecommunications satellites and is
still growing by extension into still
higher frequencies. It is no secret that
other frequency users, notably the
maritime mobile services and the ama-
teurs, also plan an extension of the
frequency space allotted to them. On
the other hand there is as yet no sign
that administrations are willing to give
up frequency space in the fixed bands
voluntarily, although most of the traffic
which used to be in the fixed h.f. bands
has now been shifted to more reliable
satellite communications, leaving
registered frequencies unused for the
time being. :

If the conference can reach a com-
munis opinio on the extension of the
shortwave broadcasting bands at the
expense of the fixed services, the
questions of how much space and which
bands rernain. It is not possible to give a
definite answer to these queries yet, but
it seems reasonable to expect the
broadcasters to want to double the
available frequency space from 2350 to
4700 kHz. The feeling is that this could
solve the problem of band congestion
foraconsiderabletime, perhaps 15years,
a period during which developments in
the field of telecommunications will
probably cope with future needs, either
by the introduction of new receiving
techniques or by a shift from h.f.
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broadcasting to satellite broadcasting
directly to the home. At the moment,
however, this is all wishful thinking.

To conclude this survey, a few .
thoughts on the division of the extra
frequencies. One of the apparently
logical suggestions would be to extend
the existing bands to cover some
550kHz instead of 275kHz, but that is
not considered to be a good solution
from the engineering point of view,
because the congestion problems are
more stringent in some bands than in
others. It is especially the lower fre-
quency ranges that need our particular
attention, mainly for two reasons:

(1) the 49 metre band (6MHz) has
turned out to be too short a waveband
to cover nearby areas (200-1000 km) in
the evening period during low or
below-normal sunspot conditions. A
longer waveband, probably in the
vicinity of 4MHz is badly needed.

(2) The 49 metre band has been virtually
the only frequency range that can be
used during winter darkness conditions
for east-west or west-east h.f. commun-
ications .over long distances. The
shortwave broadcasts from Europe to
North America can serve as an example.
The number of channels available in the
49m band has been inadequate to cope
with the load of programmes from
Europe alone, resulting in chaotic
conditions. These could be avoided
partly by a suitable extension of the
6MHz band, but many broadcasters feel
that the 7MHz band (41 metres), now
prohibited for broadcasting into the
American region, should be made
available to the broadcasters on a
world-wide basis, just like the other
broadcasting bands.

So, generally speaking, there is less
need for band extension in the shorter
wavebands than there is in the longer
wavebands.

Let us hope that the delegates from
the eighty or so countries broadcasting
on the shortwave bands will have the
wisdom to settle their differences at the
1979 WARC, differences which have
been occupying them since 1933! It
should be possible, now that technology
has opened up new prospects for highly
reliable point-to-point communications
via satellite relays plus greatly expand-
ed cable facilities. It would put an end to
the power race and to the energy waste
that goes with it, it would settle
controversies on’out-of-band operation,
and millions of listeners all over the
world would benefit from it.

The above is the personal view of the
author and does not necessarily reflect
the views of the broadcasting organisa-
tion in which he is employed.
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Advanced preamplifier design

A no compromise circuit with noise gating

by D. Self, B.A., Electrosonic Ltd
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This preamplifier design offers a
distortion figure of below 0.002%,
an overload margin of around 47dB,
and a| signal-to-noise ratio of about
71dB for the disc amplifier. A novel
noise gate mutes the output when no
signal jis presented to the disc input
and conversely, by using the subsonic
information present on record press-
ings, leliminates the problem of
mutind‘ low level signals.

|

This artxcle describes a  stereo
pre- amphfler that equals or exceeds the
performance of many of those available.
The circuit incorporates a novel method
of muting the signal path, when the disc
input ls\qmescent by using a noise gate
that never mutes a wanted low-level
signal. “

Many; of the important performance
factors, | such as signal-to-noise ratio,
overload margin, and accuracy of the
RIAA equalization, are essentially
defined by the design of the disc input
circuitry. This therefore merits close
attentlop The best attainable s/n ratio
for a magnetic cartridge feeding a
bipolar ‘transistor stage with series
feedback is about 71dB with respect to a
2mV r.m.s. input at 1kHz, after RIAA
equalization. This has been clearly
demonstrated by Walker'. The equiva-
lent amplifiar stage with shunt feedback
gives an inferior noise performance
over most of the audio band due to the
rise in cartridge source impedance with
frequency. This limits the maximum s/n
ratio after equalization to about 58dB.
These facts represent a limit to what the
most advanced disc input stage can
achieve. |

Overload margin appears to be
receiving little attention. The maximum
velocities recorded on disc seem to be
steadily increasing and this, coupled
with improved cartridges, means that
very high peak voltages are reaching
disc inputs. Several writérs have shown
that short-term voltages of around 60 to
80mV r.m.s. are possible from modern
discs and/cartridges, and higher values
are to be !expected This implies that to
cater for signal maxima, a minimum
overload Targm of 32dB with respect to

|

2mV r.ms. at 1kHz is essential. Ob-
viously a safety factor on top of this is
desirable. However, most pre-amplifiers
at the top end of the market provide
around 35-40dB only. There are certain
honourable exceptions such as the
Technics SU9600 control amplifier
which achieves an overload margin of
54dB, mainly by the use of a
staggeringly high supply of 136V in the
disc input amplifier. The Cambridge
P50/110 series offers a margin in excess
of 60dB by the artifice of providing
wnity-gain buffering, for correct car-
tridge loading, but no amplification
before the main gain control. This
allows the use of an 18V supply rail, but
does limit the maximuni s/n ratio.

The overload margin of a pre-ampli-
fier is determined by the supply voltage
which sets the maximum voltage swing
available, and by the amount of ampli-
fication that can be backed-off to
prevent overload of subsequent stages.
Most pre-amplifiers use a relatively
high-gain disc input. amplifier that
raises the signal from cartridge level to
the nominal operating level in one
jump. Low supply voltages are normally
used which reduce static dissipation
and allow the use of inexpensive
semiconductors. The gain control is
usually placed late in the signal path to
ensure low-noise output at low volume
settings. Given these constraints, the
overload performance is bound to be

mediocre, and in medium-priced equip-
ment the margin rarely exceeds 30dB. If
these constraints are rejected, the
overload margin of the system can be
improved.

Two separate gain controls remove
the most difficult compromise, which is
the placement of the volume control.
This approach is exemplified in the
Radford ZD22 and the Cambridge P60
circuitry. One gain control is placed
early in the signal path, preceded by a
modest amount of gain. Cartridges of
high output can be accommodated by
the use of this first control. The second
is placed late in the pre-amplifier and is
used as a conventional volume control,
see Fig. 1.

The other performance criterion
which is largely defined by the disc
input circuitry is frequency response, as
defined by the accuracy of the RIAA
equalization. Assuming that the rele-
vant amplifying stage has sufficient
open-loop gain to cope with the bass
boost required, the accuracy of the
equalization depends entirely on the
time constants within the feedback
loop. Careful design, and the use of
close-tolerance components can assure
an accurate response to within *£0.2dB
from 30Hz to 20kHz.

Pre-amplifier distortion seems to
have received little attention compared
with that generated by power ampli-
fiers, perhaps because the former has
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traditionally been much lower. How-
ever, power amplifiers, with such low
t.h.d. that the residual harmonics can no
longer be extracted from the noise at
normal listening levels, are now com-
monplace, particularly with the advent
of techniques such as current dumping.
This desirable state of affairs unfortun-
ately does not extend to pre-amps,
which in general produce detectable
distortion at nominal operating levels,
usually between 0.02% and 0.2%. In this
design the t.h.d. at 1kHz is less than
0.002% even at 25dB above the nominal
operating level of 0dBm. A Sound
Technology 1700A distortion measure-
ment system was used during develop-
ment.

At this point it is convenient to
.consider the noise gate principle. When
the pre-amplifier is being used for disc
reproduction the output from each
channel is continuously sampled to
determine -if a signal is present; if
nothing is detected within a specified
time interval, dependent on the
previous signal levels received, the
pre-amplifier is muted by the opening of
a reed relay in series with the output
signal path. This allows only power
amplifier noise to reach the loud-
speakers and considerably reduces the
perceived noise generated by a
quiescent sound system. Noise in the
quiescent state is particularly noticea-
ble when headphones are in use. The
reed relay is also used to prevent
switch-on transients from reaching an
external power amplifier. So far this
circuit appears to be a fairly conven-
tional noise gate. The crucial difference
is that signals from disc that have not
been subjected to rumble filtering are
always accompanied by very low fre-
quency signals generated by record
ripples and small-scale warps. Even disc
pressings of the highest quality produce
this subsonic information, at a surpris-
ingly high level, partly due to the RIAA
bass boosting. The Lf. component is
often less than 20dB below the total
programme level but this is quite
sufficient to keep the pre-amplifier
unmuted for the duration of a l.p. side.

normalization
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Fig. 1. Block diagram of the complete
circuit. Two gain controls are used in
the signal path to allow a substantial
increase in overload margin.

The pre-amplifier is unmuted as soon as
the stylus touches the disc, and muted
about a second after it has been raised
from the run-out groove. This delay can
be made short because the relative quiet
at the start of the run-out groove is
sensed and stored. The rumble perfor-
mance of the record deck is largely
irrelevant because virtually all of the
subsonic information is generated by
disc irregularities.

Audio circuitry

A detailed block diagram of the pre-
amplifier is shown in Fig. 1, and Fig. 2
shows the main signal path. The disc
input amplifier uses a configuration
made popular by Walker, but the

Fig. 2. Circuit diagram of the signal -
path. Constant-current sources are
biased from a lL.e.d./resistor chain for
improved thermal stability.

— 24V

)
___________________ / muting
refay

VOLUME

collector load of the second transistor is
bootstrapped. This increases the
open-loop gain and hence improves the
closed-loop distortion performance by a
factor of about three to produce less
than 0.002% at an output of 6.5V r.m.s.
(1kHz). This stage gives a s/n ratio (ref
2mV) of about 70dB and a gain of 15 at
1kHz. This is sufficient to ensure that
the noise performance is not degraded
by subsequent stages of amplification.
The maximum output of this stage
before clipping is about 6.5V r.m.s. and
the nominal output is 30mV r.m.s.
Because this is the only stage before the
input gain control, these two figures set
the overload margin at 47dB. To ensure
that this overload margin is maintained
at high frequencies, the treble-cut RIAA
time-constant is incorporated in the
feedback loop. This leads to slightly
insufficient cut at frequencies above
10kHz because the gain of the stage
cannot fall below unity, and hence fails
to maintain the required 6dB/octave fall
at the top of the audio spectrum. This is
exactly compensated for outside the
feedback loop by the low-pass filter R,
C,, which also helps to reject high
frequencies above the audio band.

E
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For convenience I have referred to
the 'next stage of the circuit as the
normalization amplifier because signals
leaving this should be at the nominal
operating level of 0dBm by manipula-
tion Iof the input gain controls. Separate
controls are provided for each channel
to allow stereo balance. A later ganged
control is used for volume setting and
causes no operational inconvenience. In
the disc replay mode, the normalization
amplifier provides the RIAA bass boost,
by the feedback components R, 3 and C,.
Two line inputs are also provided; line
low requiring 30mV and line high
100mV to give 0dBm from the normali-
zation stage with the input gain control
fully advanced. When these inputs are
selected, the feedback networks are
altered to adjust the gain and give a flat
frequency response. Ultrasonic filters
are incarporated to ensure stability and
aid r.f. rejection. Capacitor C; in the
feedback arm reduces the gain to unity
at d.c. for good d.c, stability. If a fault
causes the amplifier output to saturate
positively the capacitor is protected by
a diode which has no effect on the
distortion performance.

The circuitry of the normalization
amplifier is complicated because its
performance is required to be extremely
high. The harmonic distortion is far
below 0.002% at the maximum output of

to level
monitoring system
<
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—O+24V
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220k
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Fig. 3. Tape output circuit. The smallest
allowable load impedance for an
undistorted output is about 2.2kQ. Line
inputs of the pre amplifier are suitable
for playback purposes.

14.5V r.m.s. which is 25dB above
nominal operating level. This large
amount of preamplifier headroom
allows gross preamplifier overload
before clipping. The input stage of the
amplifier is a differential pair with a
constant-current source for good com-
mon-mode rejection. The operating
currents are optimized for good noise
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performance, and the output is buffered
by an emitter-follower. The main vol-
tage amplifier, Try has a constant-cur-
rent collector load so that high voltage
gain at low distortion can be obtained.
This performance is only possible if the
stage has very little loading so it is
buffered by the active-load emitter-fol-
lower. The various current sources are
biased by a l.e.d.-resistor chain because
the forward voltage drop of an l.e.d. has
a negative temperature coefficient that
approximates closely to that of a silicon
transistor V. drop. Hence, this method
provides exceptionally stable d.c. con-
ditions over a very wide temperature
range. ,

After the normalization stage the
signal is applied to a tone-control circuit
based on the Baxandall network. The
main limitation of the Baxandall system
is that the turnover frequency of the
treble control is fixed. In contrast, the
bass control has a turnover frequency
that decreases as the control nears the
flat position. This allows a small amount
of boost at the low end of the audio
spectrum to correct for transducer
shortcomings. The equivalent adjust-
ment at the high end of the treble
spectrum is not possible because boost
occurs fairly uniformly above the
turnover frequency for treble control
settings close to flat. In this circuit the
treble turnover frequency has been
given three switched values which have
proved useful in practice. Switch 2
selects the capacitors that determine
the turnover point. The maximum
boost/cut curves are arranged to shelve
gently, in line with current commercial

ractice, rather than to continue rising
or falling outside the audio range. In
addition, the coupling capacitor C, has a
significant impedance at 10Hz so that
the maximum bass boost curve not only
shelves but begins to fall. Full boost
gives +15dB at 30Hz but only +8dB at
10Hz. The tone control system has a
maximum effect of +14dB at-50Hz and
+12.5dB at 10kHz.

The tone-control amplifier uses the
same low distortion configuration as
the normalization stage, but it is used in
a virtual-earth mode. The main differ-
ence is that the open-loop gain has been
traded for open-loop linearity by
increasing the emitter resistor of the
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main voltage amplifier from 1k to
10kQ thus increasing local feedback.
Resistor R, has been increased to 5.6k to
maintain appropriate d.c. conditions.
This modification makes it much easier
to compensate for stability in the
unity-gain condition that occurs when
treble-cut is applied.

Level detection circuitry
From the tone-control section the
signal is fed to the final volume control
via the muting reed-relay. Note that this
arrangement allows the volume control
to load the input of the external power
amplifier even when the relay contacts
are open, thus minimising noise. The
signal level leaving the tone-control
stage is comprehensively monitored by
the circuitry shown in Fig.4. Each
channel is provided with two peak-de-
tection systems, one lights a green lLe.d.
for a pre-determined period if the signal
level exceeds 1V peak, and the other
lights a red Le.d. if the tone-control
stage is on the verge of clipping. Each
channel is also provided with a VU
meter driver circuit. Transistor Try,
forms a simple amplifying stage which
also acts as a buffer. Voltage feedback is
used to ensure a low-impedance drive
for the meter circuitry. The first peak
detector is formed by IC, and its
associated components. When the vol-
tage at pin 2 goes negative of its
quiescent level by one volt, the timer is
triggered and the l.e.d. turns on for a
defined time. The relatively heavy l.e.d.
current is drawn from an unstabilized
. supply to avoid inducing transients into
any of the stabilized supplies.

The clipping detector continuously
monitors the difference in voltage
between the tone-control amplifier

output and both supply rails. If the
instantaneous voltage approaches
either rail, this information is held in a
peak-storage system. Normally Tr,, and
Tr,; conduct continuously but if the
junction of D, and Ry approaches the
'+24V rail then Tr,, and hence Try;
tyrn off. This allows C; to charge and
turn on Try, and Tr,; and hence the
l.e.d. until the charge on C; has been
drained off through emitter-follower
Try. If the measured voltage nears the
—24Vrail, thenD, conductstopullupthe
junction of R; and R;, which once again
turns off Tr,s. In this way both positive
and negative approaches to clipping are
indicated. This comprehensive level
indication does of course add signifi-
cantly to the task of building and testing
the preamplifier. If desired, any or all of
the three sections may be omitted.

Noise gate

The final section controls the muting
reed-relay. At switch-on, the + 12V rail
rises rapidly until stablized by the zener
diode. Pin 2 on IC, is, however, briefly
held low by Cg, and the 555 is therefore
immediately triggered to send pin 3
high. This saturates Tryg which prevents
Try from turning on. At the end of the
time delay, pin 3 goes low and relay
driver Tryg is no longer disabled.

The noise gate uses two amplifiers
with gains of about 100. These sample
both channels at the output of the
normalization stage and the inputs are
clamped with diodes so that the norma-

Fig. 4. Level monitoring circuitry.
Although three separate circuits are
shown, these may be omitted as
required.
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lization amplifiers may use their full
voltage swing capability without
damaging the 741s. Due to their high
gain, under normal signal .conditions
the op-amp outputs move continuously
between positive and negative satura-
tion which keeps the storage capacitor
C, fully charged. In the silent passages
between 1.p. tracks the 1.f. signal is not
normally of sufficient amplitude to
cause saturation but will usually
préduce at least +3 to +4 volts across
C,; which gives a large margin of safety
against unwanted muting. To facilitate
this the response of the amplifiers is
deliberately extended below the audio
band. When the stylus leaves the record
surface and the lf. signals cease, C;
slowly discharges until the non-invert-
ing input of comparator IC, falls below
the voltage set on the inverting input.
At this point the 741 switches and its
output goes low to cut off the base drive
to Try, and switch off the relay. When
the stylus is replaced on a record, the
process takes place in reverse, the main
difference being that C,; charges at once
due to the low forward impedance of D,.
To prevent the relay sporadically
operating when the preamplifier is
handling signals presented through the
line inputs, an extra wafer on the
source-select switch is arranged to
override the rumble-sensing circuit, and
provide permanent unmute. This is
achieved by pulling the inverting input
of comparator IC; negative of the + 15V
rail by the 10kQ resistor so that even
when C; is fully discharged, IC; will not
switch. In addition, S; provides a
manual override for testing and compa-
rison purposes.

The power supply is shown in Fig.6.
Regulators are used to provide stabi-
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lized +24V rails. The unregulated
supply rests at about *35V. The signal
circuitry has been designed to with-
stand *35V appearing on the supply
rails, so that even in the unlikely event
of both regulators failing, no further
destructicn will arise. Each regulator
i.c. requires about 7cm? of heat sink
area.

Physical layout of the preamplifier is
no more critical.than that of any other
piece of audio equipment. In general it is
“wise to use a layout that places the disc

|
+35V

input amplifier as close as possible to its
input socket, and as far as possible from
the mains transformer. Screened cable
should be used between the disc input
stage and its input socket, and between
the final volume control and the output
socket. The earthing requirements are
straightforward and the circuit com-
mon O0V. rail is led from the input
sockets through the signal path to the
output volume control, and finally to
the OV terminal of the power supply.
This arrangement minimises the possi-

unregulated
|

Fig. 5. Noise gate and delay switch on
circuitry. The noise gate is provided
with an override switch for use with
line input signals. The delay switch-on
overrides all of the circuitry.
Amplifier IC, is repeated for a stereo
system.

Fig. 6. Power supply. Two regulator i.cs
are used which should be mounted on
heat sinks.
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Component notes

All unmarked diodes are 1N914 or

equivalent.
Red bias l.e.ds are TIL209 or
equivalent.
Green bias l.e.ds are TIL211 or
equivalent.

Resistors marked with an asterisk
should be metal oxide types

Try to Trg and Try; to Tr,g are BCY71
Try. 8. 9.16. 17 18- 22- 23 25+ 26+ 28 Ar€
MPS AO6.

Trio- 11. 12, 19 20 21+ 24. 27 are MPS
A56

Trq is BFX85 or equivalent.

The muting reed relay should be a 2
pole make type with an 18V coil. if a
different coil voltage is used, the
value of the dropper resistor should
be adjusted.

The VU meter should have a TmA
movement.

If an internal diode and series
resistor are fitted, the external
components should be omitted.
Switch 1 (source select) is a 5 pole 3
way

Switch 2 (treble frequency) is a 4
pole 3 way ,

bility of spurious e.m.fs arising between
stages. The only problem likely to be
encountered is the formation of an
earth loop when the preamplifier is
connected to a power amplifier. There-
fore, it may be satisfactory in a per-
manent installation to have the pream-
plifier circuitry connected to mains
earth only through the signal lead to the
power amplifier. The preamplifier case
must of course be connected to the
mains earth for safety reasons. It is
preferable to define the potential of the
preamplifier even if the power amplifier
1s disconnected. In the prototype the 0V
rail was connected to the mains earth
via a 22Q resistor which stops the
formation of an earth loop and prevents
the signal circuitry from taking up a
potential above earth due to leakage
currents etc.

Testing is relatively straightforward,
providing the preamplifier is construct-
ed and checked stage by stage. Dynamic
parameters such as t.h.d. are not
accurately measurable without expen-
sive test gear, but it has been found in
the course of experimentation that if
the d.c. conditions are correct then the
various signal stages almost always
show the desired a.c. performance. The
non-signal circuitry should be relatively
simple to fault-find. No problems should
be encountered with the noise gate
section which has proved to be very
reliable throughout a protracted period
of testing. The only preamplifier
adjustment is for the VU meter calibra-

tion. This should be set to 1V rm.s. =
0VU, which is completely non-standard
but very useful in terms of the dynamic
range of the signal path. For normal
operation the input gain controls should
be set so that the meter indications do
not exceed OVU, to preserve a safety
margin in the later stages. This com-
pletes the preamplifier design.
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Printed circuit boards

Wireless World has arranged a supply
of glass fibre boards for the advanced
pre amplifier. Two boards are available,
one accommodates two audio channels,
the other accommodates the stereo
level detection and noise gating cir-
cuitry. The set of boards is priced at
£7.00 inclusive. Available from M. R.
Sagin at 11 Villiers Road, London
N.W.2.

Literature
Received

“Service planning and propagation” is No. 7

in a series of Technical Reviews from the

IBA, which deals with the initial planning
stage of new transmitters for sound and
television broadcasting. Seven articles,
concerned with service areas, field strength
surveys, television microwave links and the
business of negotiations with land interests
are contained in the 64-page book, which is
obtainable from Engineering Information
Service, IBA, Crawley Court, Winchester,
Hants SO212QA ................. WWwW401

A cross-reference guide between CV, BS8000
and Nato semiconductors is available from
Swift Hardman, containing currently-availa-
ble types. Copies are obtainable from
Semiconductor Sales Department, Swift
Hardman Ltd, PO Box 23, Baillie Street,
Rochdale, Lancs. .. ............... WWwW402

A new GDS catalogue is now ready,
containing lists and application information
on a wide range of semiconductors, including
Fetrons and integrated circuits.
Components, tools and accessories are also
covered and all prices are included. GDS
Sales Ltd, Michaelmas House, Salt Hill, Bath
Road, Slough, Berks SL13UZ .. .. .. WWwW403
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We have received another weighty tome in
the Eurolec series, this time No. 50, seventh
edition of the guide to UK electronic
components. In 507 pages, the book lists
component manufacturers, importers and
distributors, with company information and
contracts, in both alphabetical order and by
location. People in the industry are listed and
there is a section in which associate
companies are linked with their principals. A
buyer’s guide completes the book, which is
available from Eurolec, Little Waltham,
Chelmsford CM3 3NU, at £15.80 by post.

Modular telemetry outstations in the Serck
Flex-C-Mos range are described in a four-
page leaflet, from Serck Controls, Queens-
way, Leamington Spa, Warks. .. ... WW404

KGM have sent us a folder illustrating the
principle behind the M-range edge-lit indica-
tors. Characters of any form in sizes from
4mm to 150mm can be displayed. KGM
Electronics Ltd, Clock Tower Road,
Isleworth, Middlesex TW7 6DU . ... WW405

“All in one package” is the title of an
application booklet, produced by Marconi
Instruments, on their TF2008 a.m./f.m. swept
signal generator, which covers the frequency
range 10kHz to 510MHz. Copies can be
obtained from Publicity Department, Mar-
coni Instruments Ltd, Longacres, St. Albans,
Herts. .......... ..., WW406'

A series of leaflets, produced by Omron,
provides full electrical, mechanical and
application information on the E3N range of
photoelectric switches. The leaflets can be
had from IMO Precision Controls Ltd, 349
Edgware Road, London W2 1BS. ... WW407

Counter/timers with maximum input fre-
quencies of 32MHz to 1.2GHz are described
in a brochure from RCS Electronics. Specifi-
cations of six instruments are included.
Copies from 6 Wolsey Road, Ashford, Middx
TWIS2RB.......... ... . WWwW408

A list of UK-produced bibliographic data
bases (abstracts, lists, reviews, information
services, etc.) has been compiled by the
British Library. The inventory is the basis of
the UK contribution to the European
information network and covers an enor-
mous range of scientific and technical
subjects. A subject index is provided. The
“Inventory of bibliographic data bases
produced in the UK” is available at £2.50
from Publications Ltd, British Library
Lending Division, Boston Spa, Wetherby,
West Yorkshire LS23 7BQ.

Ferranti have sent us leaflets on six new
integrated circuits, an i.c. price list and an
application report on the ZN417 analogue
processor, which comprises three operation-
al amplifiers and a voltage regulator in one
package. The other i.c.s are the ZNI1084E
oscillator-divider timer, the ZN423T 1.26V
reference source, the ZN10404 up/down
counter, a gated linear amplifier, the ZN424,
and an 8-bit a.-d./d.-a. converter type
ZN425E. Ferranti Ltd, Electronic Compon-
ents Division, Gem Mill, Chadderton, Old-
hamOL98NP.................... WWwW409

Technical Bulletin 7a-123 (UK) from Alpha
Metals is entitled “Alpha M.E.G. Resin-based
Solder Creams”. The range of materials
available is described, with methods of
application and the removal of residues. The
bulletin is obtainable from Alpha Metals Ltd,
457 Kingston Road, Ewell, Surrey .. WW410
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News of
the Month

- A

More BBC surround-
sound

The BBC has kept secret their use of the
matrix H surround-sound encoding
system for two concerts during the
recent promenade series. The first
occasion was the Salzburg Mass for
eight choirs and orchestra from West-
minster Cathedral, on August 5, and the
second was the Beethoven “Emperor”
Concerto and the Shostakovich Sym-
phony No 10 from the Royal Albert Hall,
on August 30.

In a statement issued on August 23,
the BBC said that the H matrix had
undergone “very rigorous testing and
comparison with other systems already
known to broadcasters and the public.
The tests have been judged by panels of
engineers, acoustic experts, musicians,
and producers of all forms of radio
programmes, and little doubt remains
that the BBC’s experimental matrix
system . . . is superior for broadcasting
to other systems tested.” The BBC laid
particular stress on its compatibility,
which they say matrix H combines with
“very good quadraphonic reproduc-
tion.”

A panel of expert listeners compared
it very favourably with normal mono
and stereo reproduction of similar
concerts, but none of the currently-
available decoders was suitable for use
with the system. In any case, the BBC
say their first priority is to extend v.h.f.
and sterec services throughout the
country: even though the stereo distri-
bution network can carry matrix H
two-channel signals without modifica-
tion, “no regular quadraphonic service
is envisaged at present.”

The Corporation add that they are
making the specification of the matrix
available ta members of the European
Broadcasting Union and other interest-
ed professional bodies. A detailed article
about the H matrix will appear in the
EBU Review in October this year, but so
far as is known the matrix conforms
roughly to a phase-modified form of the
Sansui QS system. As the BBC says, that
does not mean that QS decoders will
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operate satisfactorily with the H
matrixed signal as input, and in any case
most of the commercially-available
circuits have been modified so extensi-
vely that they bear little relationship to
their original forms of the early 70s.

First British and
European
‘microprocessor

The first microprocessor to be wholly
designed, developed and manufactured
in Europe is being produced in the UK
by Ferranti at their electronic
components factory at Oldham, Lancs.
Called the F100-L, it is an advanced
16-bit computing device with typical
instruction times of 3-4ps and the ability
to handle up to 32,768 16-bit words of
semiconductor or core memory. Unlike
many microprocessors, which are based
on m.o.s. technology, it has bipolar,
non-saturating gates produced by Fer-
ranti’'s well-established c.d.i. (collector
diffusion isolation) process (see W.W.
Nov. 1971 issue, p. 526). These are fast in
operation, giving speed power products
of less than 1 picojoule and propagation
delays in the range 3 to 20 ns. The 7000
components of the device, which has
1500 gates, are on a 5.8mm square chip
which is housed in a 40-pin dual-in-line
package. Price of the device is £39 for
quantities up to 100.

Development has been partly fin-
anced by the Ministry of Defence, so it is
likely that the microprocessor will be
used first in military applications. But
Ferranti have set up a marketing unit to
sell it to any equipment manufacturers,
and it will become generally available
on the market, together with a three-
chip interface set, in early 1977. Consi-
dering the MoD sponsorship, and the
fact that Ferranti itself is 50% owned by
the Government (through shares held
by the National Enterprise Board), the
new microprocessor can be seen to a
great extent as a venture of the British
public.

ITT have also launched into the
microprocessor market, which they say
they expect to grow to £75 million in the
UK in 1984 from its present £2 million.
Next year, they say, it will be worth £7
million and in 1980 £25 million, of which
they hope to capture at least £4 million.

The European market, at present
worth £8 million, should be worth £100
million in 1980 and will grow by £100
million every two years to 1984. Their
market projections appear to be based
on internal information available in
their British and European offices and
on what happened to the i.c. market.
ITT believe that all this growth will
come from users who have never had
anything to do with semiconductors
before, never mind anything more
complicated. They cite the motor
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industry, washing machine makers and
the control industry as examples of
possible users of microprocessors. The
consumer industry, they say, would
tend to follow the industrial users, as
has happened in the past. The non-elec-
tronic uses of microprocessors account
for ITT's stress on educational pro-~
grammes for potential users, and they
are quoting training programmes at £45
a person a day for what would normally
be a two- or three-day course.

First Dolby i.c. chip

Mullard’s Signetics marketing group
are now making available a Dolby B
monolithic i.c. The chip is calied the
NE545B and, although working models
have been made by Fairchild, Hitachi
and National, this is the first to become
commercially available. The others, say
Dolby, may be ready towards the end of
this year or early next year. The chips,
whoever makes them, will not be
generally available, and makers will
only be able to supply those who
already have a licence to make Dolby B
processors.

t\

Industry-oriented thin
film research

Newcastle University’s Electrical and
Electronic Engineering Department is
to get a £155,000 grant from the Wolfson
Foundation for a four year programme
of research devised jointly by the
university and Welwyn Electric Ltd. In
a statement, Welwyn said “There is an
increasing danger that British
industry’s technology will fall behind
that of other countries because of
inadequate investment in research and

_development”. There must be rapid

development of commercial products
which will stimulate production, parti-
cularly in high technology products.

The research will investigate thin
films made from new alloys and depo-
sited by various vacuum processes on to
a variety of different substrates and the
additional application of a range of post
deposition treatments to improve
electrical properties. “The work will be
directed toward the development of
improved precision resistors and resis-
tive networks to be used in a variety of
demanding applications where high
accuracy and maximum stability are
required in components of the smallest
possible size.” The project was one of
the small proportion of applications
that the Wolfson Foundation was able
to accept from universities round the
country. The research team will,
according to Welwyn, collaborate clo-
sely with them to make sure the results
of the research are rapidly exploited.
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London’s broadcasting
convention

Although 2,500 or so delegates from 50
countries attended this year’s Interna-
tional Broadcasting Convention in
London in late September there was
some feeling that there had been a lack
of foreign interest. RCA, for example,
had not exhibited, it was said because
the extra business a stand might bring
would not repay the cost.

The microprocessor has already
found its way into broadcasting, and the
IBA presented a paper on an m.p.u.
based system design for measuring,
monitoring and controlling transmit-
ters. As in other applications, the
microprocessor’s use is a natural exten-
sion of the use of computers and
minicomputers, and a natural result of
the increasing use of unmanned trans-
mitters. The microcomputer system
developed by the IBA is based on the
Intel 8080 eight-bit device, and they
used a variety of modules for various
functions. One application described
was a visual display unit sub-system for
an IBA Regional Operations Centre.
The sub-system displays mimic dia-
grams to show the status of all stations
equipped with telemetry within the
region and to present priority alarm
systems when fresh alarm conditions
are reported. Teletext control and
processing is. another obvious
application.

Some of this was mentioned in the
television film based on the 1975/6
Faraday lecture and shown on indepen-
dent television on the 21st anniversary

of commercial television which, happi--

ly, occured in mid-convention. Another
development featured in the pro-
gramme was that of a new generation of
lightweight electronic television
cameras. Electronic journalism, in fact,
provided such interest at the conven-
tion that an electronic news gathering
discussion session was full to overflow-
ing and had to be continued on another
day. ’ s '

Thomson-CSF have produced a three
tube Plumbicon camera which weighs
8lb and, with what used to be called a
back pack — a title that hardly seems
appropriate any more — a total of 111b.
The broadcast quality camera has been
jointly developed by Thomson and CBS
Labs, and is already in use on the CBS
network. It is possible, though unlikely,
that by the time the next IBC conven-
tion is held new cameras based on
charged couple devices will be near
pocket size. '

According to a paper presented by G.
M. Le Couteur of the BBC Research
department, solid state image sensors
will replace camera tubes in tv cameras
in five to ten years, but “much work
remains to be done before solid state
area arrays can begin to be considered
for use in broadcast cameras. ..

It should soon be possible to achieve
devices with the necessary resolution
for 625 line systems (572 by 572 elements
absolute minimum) at the data rates
required (11 MHz absolute minimum),
but the difficulty in obtaining a uniform
response free of blemishes on the large
chip sizes required promises to keep the
yield of perfect devices extremely low
for many years.”

The c.c.d. devices currently available
had poor blue response and suffered
from inconsistency between the spec-
tral responses of nominally similar
devices. This might be overcome by
back imaging through a substrate of
silicon only 20 um thick, but producing
and maintaining such a thin layer was a
technique that had not yet been per-
fected. Semiconductor devices also had
a high dark current, which reduced the
dynamic range of the device. In the case
of c.c.d. the dynamic range increased by
an order of magnitude to 1000:1 when
cooled from room temperature to
—40°C, and some form of on-chip
cooling might be essential.

“The scanning organisation within
c.c.ds is not yet resolved. It seems that
sensitivity, resolution, interface consi-
derations and back imaging ability will
result in a preference for the frame
transfer mode in which the whole of the
sensing section is involved in light
collection.”

“The future availability of sensors at
other than unrealistically high prices
may well depend on the ability of the
broadcasters to meet the manufacturer
at least part way by accepting a small
number of blemishes and concealing
them electronically.”.

The tendency for the convention to
feature developments in television
almost exclusively has continued, but
the BBC showed a receiving system
which reduces the interference pre-
viously experienced in the multiple use
of radio microphones. Reflections of the
radio waves from walls and studio
equipment cause standing wave pat-
terns which change as the performer
moves round the studio, and the
receiver may be in a null, causing
muting of the sound signal. According
to BBC Engineering, “BBC research
engineers investigated r.f. propagation
characteristics in studios and found that
there was little or no statistical evidence
for preferring any particular frequency
band but that a four receiver diversity
system could give complete coverage of
the studio floor. The BBC radio micro-
phone combines the weighted outputs
of four independent receivers each
connected to its own aerial located in
different parts of the studio. Combining
the outputsin this way achieves a better
signal to noise ratio than simply
switching to the optimum receiver-aer-
ial unit and does not introduce switch-
ing transients.”

If voltages from each receiver are
detected and digitally coded at a
sampling rate of 16.6kHz, the optimum
audio contribution for any receiver
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depending on the square of its aerial
input voltage in relation to the sum of
the squares of all the aerial input
voltages. Multiplication, addition and
division are then performed digitally to
obtain a digital control signal for each
weighting network. “Each weighting
network is a multiplying digital to
analogue converter. The audio output
from each receiver passes through the
multiplying d.a.c. and is attenuated by
the correct amount for that instant. The
four contributions are then added in an
analogue adder to give the final out-
put.”

The continuing improvement in heli-
cal scan v.t.rs was illustrated by Ampex,
who featured both a helical scan video
timebase corrector and a model of a
portable lin h.s. high band colour
teleproduction recorder. The TBCI
timebase corrector is compatible, say
Ampex, with all current h.s. v.t.rs and
has been developed with, again, elec-
tronic news gathering in mind.

During start and bad error overload
periods the TBC1 uses averaging cor-
rection to allow video signal to pass
through the system. During normal
running it switches automatically to
line by line correction. Deliveries should
begin, they say, towards the end of the
year.

Judging by the murmer of disgruntied
voices, it would have been better if
Ampex had come clean and just dis-
cussed their AVR-3 quadruplex video
tape recorder straightforwardly — by
pretending to review video tape record-
ing in their IBC paper, they were
accused of “audience trapping.” But
they would surely have got the large
audience anyway, such is the interest in
,their new machine. First shown at the
NAB convention (report, page 75 June
issue), the AVR-3 uses higher modulat-
ing frequencies (super high band) to
place unwanted modulation products
outside the video band. In addition, a
pilot tone of 1.5 times the subcarrier
frequency is recorded with all the errors
of the video signal to allow automatic
error correction. Colour velocity error
and equaiization are continuously cor-
rected, virtually eliminating banding.

Effectiveness of this error correction
depends on the out-of-band pilot having
the same errors as the in-band video
information, but as P. N. Kelly and C. E.
Urban pointed out in their following
LWT/BBC paper, cancellation will not
always be complete because of the
poorer signal-to-noise ratio at the pilot
frequency. .

This s.h.b. + pilot technique results in
a picture quality at 7%in/s that is
comparable with that from a conven-
tional 15in/s machine. And to ease the
AVR-3s acceptability, Ampex have
made it dual band (conventional high
band 15in/s can be second choice), with
automatic sensing and switching to the
appropriate band and speed on replay.

The LWT/BBC presentation — which
included a split programme demonstra-
tion with the upper half of the picture




Wireless World, November 1976
|

displaying normal 15in/s picture and
the lower half from a machine modified
for s.h.b. + pilot working at 7!2in/s —
admirably showed the capability of the
technique over a number of tape
generations. But it was a study of the
potential savings in tape costs that
occupied most of the paper. The authors
said that although tape savings will be
most beneficial to large organisations
(the payback period being too long for
organisations with a small number of
v.t.rs), they are “by no means convinc-
ing.” Greater savings are likely to be
had by changing to the 2-in segmented
helical farmat, but this had disadvan-
tages for organisations heavily com-
mitted to transverse recordings. . . . a
period of greater than five years is
required to recover investment in
equipment bought for transverse-track
s.h.b. +pilot at 7'2in/s” and could “only
be justified when a machine replace-
ment programme is necessary.”
Further, it was very doubtful if even the
largest organisation could justify this
change for limited technological
improvements alone.

The performance of s.h.b. + pilot at
15in/s, or segmented 2in helical
machines for that matter, whilst repre-

senting a step forward has to be viewed’

against the “immaculate’” results
demonstrated by digital recording.
“Broadcasters do not wish to find that a
change of standards now prevents a real
step forward in video and audio perfor-
mance in several years’ time.”

Copsa anda computers

Police cars in the Rome force are
being supplied with facsimile recorders
which will receive and print out
information from a central computer
bank. The bank will contain details of
all hospitals, fire departments, garages
and other services in Rome’s 10,000
streets, as well as records of police-car
movements, operational data for special
occasions, contingency plans for emer-
gengies, and links to alarms in places
like banks and museums. This informa-
tion is made available to the police
department’s security, criminal and
emergency sections via a number of
video display terminals. Operators in
those sections will be able to interrogate
the database in the normal way, and the
links to the high-risk alarms will
indicate an emergency as it arises.
Linked to the database is a microfiche
retrieval system which enables a hard
copy of graphical information to be
obtained at police headquarters. It is
this hard copy which can be transmitted
via a radio link to the patrol cars, which
will receive details of incidents from
operators’ terminals, having been allo-
cated to these incidents automatically
by the computer.

The £200,000 contract to supply the
equipment has been won by Honeywell,

A nuclear battery at the core of a heart’
pacemaker. The device uses the heat
from the radioactive decay of
Plutonium 238 to generate electricity in
a small semiconductor thermopile. The
batteries, designed at Harwell, should
last 20 years.

who supply a 716 minicomputer with 24
k words of main memory, a 7.5 mil-
lion-word moving-head disk, four
VIP7750 visual displays, paper tape
equipment and interface equipment,
and Muirhead, who supply a K400-
MB/L facsimile scanner, K463 com-
puter facsimile interface and 100 K460
B4 mobile facsimile recorders.

The equipment was originally deve-
loped for the Strathclyde Fire Brigade in
Glasgow, a city which seems to suffer
from an abnormally higher number of
fires. Forty fire engines have been fitted
with the Muirhead facsimile recorders
linked by radio to twin Honeywell 316

minicomputers at divisional fire head-

quarters in Glasgow since the system
was first put into operation in 1974.

The British police have, according to
the Home Office, assessed the system by
putting it on trial in Bristol and Sussex
some years ago. More recently they set
up a committee to study the use of
facsimile devices but, according to the
Home Office, they did not conclude that
the use of mobile devices would be “cost
effective”. Many police forces have
installed video display units in stations
so that, for example, they can obtain the
whole past history of a motor car if they
are provided with a registration
number. This can then, of course, be
relayed to patrol cars by radio tele-
phone.

The national computer system for the
British police has 300 SE Labs video
terminals linked into a Burroughs
computer. This provides ownership
information and details of stolen vehi-
cles and is about to be expanded to
provide identification information on
criminals, wanted persons and other
police “operational data”. A contract
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for a further 150 video display terminals
has been placed with Delta Data
Systems. The Home Office say, how-
ever, that individual police stations
work on their own force-by-force
computer system, not the national
information data store.

@ As a result of pressure from drivers
of late night buses in London, buses are
being fitted with radiotelephones. Redi-
fon say they have just won a second
contract to supply a further 600 tele-
phones to the 208 already installed.
Eventually some 6,000 buses will be at
the end of a radiotelephone. )

The London Fire Brigade are to get
500 u.h.f. hand-portable radio tele-
phones from Burndept, who will supply
two channel versions, one channel for
single and one for two frequency’
working, or three channel units for
supervisory officers with two single and
one double frequency channel. Each fire
engine will have a repeater to connect
the hand units with the rest of the force
via the main vhf network. A sub-audible
tone makes sure that firemen can only
activate the repeater on their own fire
engine.

First p.c.m. relay

The first operational use of the BBC’s
prototype six-channel p.c.m. equipment
was on August 22, when it was used to
relay the first concert from the Edin-
burgh Festival. Although until now
p.c.m. has been used to distribute
programmes from the control centre at
Broadcasting House to transmitters all
over the country, via a 13-channel
permanent pulse-code-modulated sys-
tem, p.c.m. has not been used before to
transmit an original signal from its
source to the control centre. The
point-to-point system developed by the
BBC uses ten-digit words instead of the
13 used in the existing systems, since
the existing systems use linear coding
and the point-to-point system uses
near-instantaneous digital companding
(see Wireless World June 1975, p248).
The 13 channel system therefore needs
487 Kkilobits per second per channel,
giving an overall bit rate of 6336 kb/s,
compared with only 341 kb/s per
channel, totalling 2048 kb/s for the six
channels, which coincides with the
European standard first-order multiplex
rate for digital transmission systems
and the bandwidth of the links the Post
Office is currently developing for digital
transmission. Before developing near-
instantaneous digital companding the
BBC could only send four sound chan-
nels down such a link.

A paper in the Japan Telecommuni-
cations Review, published by the Nip-
pon Telegraph and Telephone Public
Corporation in July, describes a “High
Quality Sound Program Digital Trans-
mission System.” According to the
authors, Tazaki, Matsumoto and Taka-
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shima, four channels — in this case two
stereo pairs — can be transmitted at a bit
rate of 1.544 Mb/s, or 386 kb/s per
channel. The system uses 13 bit linear
coding, a seven-segment companding
law, error correction, and a 32 kHz
sampling frequency. While the coding is
13 bit linear, the transmission sample
length is 11 bits plus a parity bit because
of the digital companding law. The
authors say that field tests have shown
the system meets CCITT
recommendation J21 and that, in sub-
jective tests carried out with the
Japanese Broadcasting Corporation
(NHK) transmitting Jazz, a speech, an
orchestra and a piano solo, scores of
four or five on a five-mark scale were
obtained on all programmes.
Measurements showed that quantizing
signal-to-noise ratios were less than 3
dB lower than the theoretical value, and
the worst phase difference between
channels was 3° at 14 kHz. “The
system,” the paper reports, “will be put
into practical use in Japan in the near
future.” The development follows a
rapid increase in the number of f.m.
broadcasting stations in Japan.

Goodbye Goonhilly

Two new Post Office projects seem to
demonstrate the diminishing impor-
tance of the once-famous earth station
at Goonhilly Downs in Cornwall. The
Post Office has placed a £6 million order
with Marconi for an aerial at Madley,
‘Herefordshire to take over the work of
Goonhilly’s Aerial One. The 32m dish
will work to a satellite over the Indian
Ocean and will handle all satellite
communications between the UK and
the eastern hemisphere between its
coming into service in 1978 and the
early 1980s. The Goonhilly aerial may
eventually become an emergency
standby. The new aerial is the first of
three which may be needed at Madley
early in the next decade, say the BPO.

The contract includes the dish, the
aerial building, roadways, broadband
transmitters and receivers, ground
communications equipment and central
and supervisory equipment. Although
up to six aerials could eventually be
needed at Madley, the Post Office say
they are limiting the first phase to three
buildings and other site development
work for three dish aerials and asso-
ciated equipment. “Today more than
half of all telephone calls from Britain
for places beyond Europe go by satellite.
With an annual growth rate of more
‘than 20%, international telephone calls
are one of the fastest growing sectors of
telecommunications. Last year, the
number of calls rose from 78 million to
more than 92 million. And, in the last
eleven years, television transmission
has grown from nine hours a year to
well over 300 a year.”

Goonhilly also provides 700 telephone

circuits to North America. On Sep-
tember 2 these were supplemented by
TAT 6, the largest transatlantic cable
laid to date, which is capable of carrying
4,000 simultaneous telephone conver-
sations. The new cable runs from Rhode
Island to St Hilaire, France. For contri-
buting part of its cost of £100 million
Britain “will get 760 extra circuits
between the UK and North America;
these have been extended through
northern France and over another new
cable, also opened on September 2,
supplementing the cross-channel
microwave link.

TAT 6 is the ninth cable to be laid
across the Atlantic since the first of only
36 channels in 1956. The previous

largest cable was CANTAT 2 between’

Britain and Canada, completed in 1974
and providing 1,840 circuits. The
cross-channel cable, on the other hand,
is the first for 25 years. It has 2,500
circuits and is the first of two being
provided jointly by the BPO and the
French Ministry of Posts and Telecom-
munications. The second, to be built by
ST & C, will carry 3,900 simultaneous
conversations when it is brought into
service in 1979. The microwave link
these two cables replace now carries
5,500 calls, but the Post Office say that
our communications with mainland
Europe are doubling every four or five
years.

The growth in telecommunications
may be only one reason for these
developments. It seems significant how
much emphasis the Post Office’s state-
ments on these new routes stress the
need to diversify our communications
in case of ‘disruption.” This may
explain the apparently backward step of
returning to a cable link between
Europe and North America instead of
launching new satellites. While satel-
lites are expensive it may be that for
some reason they have become more
vulnerable. The Post Office’s statement
on the transatlantic cable says: “Be-
cause fishing fleets are exploiting ever
deeperwaters, the consortium decided to
use armoured cable out to the edge of
the European continental shelf. This
makes TAT 6 the first submarine
telephone cable system to have its
armoured section laid to depths of up to
2,000m (1,000 fathoms).”

Hilltop profession?

Of 500 UK candidates whose entries for
the two parts of the CEI exam were
handled by the Institution of Electrical
Engineers, 83 passed, according to the
IEE’s annual report for the year to
March 31, 1976. Most, 463, took the part
two examination. But the failure rate
for overseas candidates was even
higher. Of 717 entries, 489 for the part
one exam, only 25 passed. The annual
report, commenting on these results,
said: “The success rate was about the
same as in previous years.”
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More optical fibre trials

The Post Office has ordered 21 km of
two strand optical fibre cable worth
£76,000 from BICC to be used in
assessing the BPO’s experimental sys-
tems and equipment developed at its
Martlesham Research establishment.
An 8 Mbit/s 12 km link will be built
between Martlesham and the Ipswich
telephone exchange via a repeater at
Kesgrave. Another: cable, this time
operating at 140 Mbits/s, will connect
Martlesham and Kesgrave, a distance of
5km.

As we reported in August, STC will
conduct a field trial along the 9 km
route between Hitchin and Stevenage
with a 140 Mbit/s cable. In a recent
article in Electronics Weekly Mr Peter
Burke of ITT, STC’s parent company;
said that although optic cables were
generally Teliable and operated with
particularly few servicing problems,
“costs are high, depending a lot upon
the specification but, for example, a 10
Mbit/s duplex link over 200m might
cost £1,500, and a duplex colour TV link
link over 500m perhaps three times
this.” This had limited the number of
applications of fibre-optic cable but
costs were quickly coming down. He
quoted a cost for a four fibre cable at
about £6 per metre. .

Yet Corning glass, who have had an
agreement with BICC and Plessey for
the use of Corning’s Doped Deposit
Silica process since 1973, claim that
optical cabling is now competitive in
price with conductors of high quality
coaxial cables at a US price of §1 a
metre, and have offered to take pro-

duction orders at ten cents per metre.

STC are understood to be reviewing
their costs, however, and say thatin any
case the cost of the cable depends a
great deal on its quality.

Their Hitchin-Stevenage link may be
installed as early as March next year,
they say. Meanwhile Rediffusion have
installed 1.5 km of two strand BICC
fibre optic cable to replace one which
supplied television pictures to cable
television subscribers near Hastings.
The old cable had become siited and
wet, say Rediffusion. BICC claim this is
the first commercial order from the
private sector.

Bell Labs and Western Electric are
also evaluating fibre-optic communica-
tions systems in Atlanta and have
installed 2,100 feet of half inch cable
containing 144 lightguides around the
laboratory. By joining various fibres at
their ends transmission paths several
miles long have been formed. The cable,
say Bell, could carry up to 50,000 calls.
Western Electric has put several million
dollars into lightguide development
since 1972. In 1975 Western supplied
Bell Labs with 500 km of lightguide and
the 1976 target is 1,500 km.

Continued on page 76
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SURROUND SOUND
BROADCAST

I was very pleased to read in News of the
Month, Wireless World, September 1976,
your mention of Radio Clyde’s quadraphonic
broadcast. It was also nice to see publicity
being given to Capital Radio on the first
alleged ‘“simulcast” on commercial tele-
vision. However, I regret to inform you that
the first simultaneous broadcast was by
Radio Clyde and Scottish Television on the
14th October, 1975. This was on the occasion
of Scottish Opera’s first performance to mark
the opening of their new opera house, the
Theatre Royal. The broadcast, of Die
Fledermaus, was covered by both companies
in its entirety, live. Capital can possibly claim
with Weekend Television the first simulcast
where v.t.rs were synchronized with multi-
track sound recorders but, in my opinion, not
the first simulcast.

John Lumsden,

Chief engineer,

Radio Clyde.

CITIZENS’ BAND IN UK

[ was saddened that the previously high
standard of argument over the Citizens’ Band
issue should be lowered by the tone of the
letter from Mr J. G. Kelly in your September
issue.

Mr Kelly’s personal opinions on the merits
of other people’s legitimate pastimes have no
place in reasoned, logical argument. Indeed
his whole letter reeks of the naivety and
selfishness which he claims to find so
distasteful in others. Fortunately he reveals
his apparent lack of research into the subject,
not only by missing the point of every
correspondent he quotes, but also by not
even attributing his helicopters to the correct
author (May 1976).

As a professional communications engin-
eer who has, at times, been involved in the
design of modern digital radio control
equipment, I can assure Mr Kelly that in such
areas as spurious transmitter outputs and
receiver bandwidths, RC equipment by
necessity must exceed the relatively low
standards set by CB manufacturers. Indeed, 1
note with some amusement that in the
September issue, in the “World of Amateur
Radio” column, that the FCC is proposing to
clamp down on spurious local oscillator
emissions on equipment working in the
26-28MHz region.

The domestic radio control industry
supports seven major manufacturers, and
two Japanese imports. This is a somewhat
different balance to that normally found in
the world’s major CB markets.

However, despite all the foregoing [ am in
favour of establishing a Citizens’ Band in the
UK. It does perform a useful community
purpose, especially in remote areas, but why
must it be on 27MHz, when there are far more
suitable frequencies available? It is not
necessary to rob Peter to pay Paul, Mr Kelly.

Before long, the old 405-line television
channels will be defunct. One such channel
contains enough bandwidth for nearly three
hundred CB channels, with all the advan-
tages generally associated with v.h.f. opera-
tion. The main argument against such a plan
is that all the currently available CB
equipment is on 27MHz. However, it is also
predominantly Japanese, and it would be
extremely naive to believe that our manu-
facturers could compete with an industry
that has successfully saturated the American
market. By placing CB on v.h.f., as indeed the
Americans are planning to do, our manu-
facturers would at least be placed on an equal
footing.

Also in the September issue, Mr Flood
makes the excellent point that in Germany,
CB and RC coexist peacefully. This is largely
because when 27MHz was opened up for CB
use, the German authorities were very
generous in the allocation of alternative
frequencies in the 35 to 40MHz region,
exclusively for radio-control. These fre-
quencies are close enough to 27MHz to allow
economic conversion of existing equipment.
Look around, Mr Flood, and you will find
very few people still using 27MHz RC gear
because it is now completely impractical.
Fortunately, the German authorities realised
that whilst RC interference on CB is merely
an annoyance, CB interference on RC is
invariably disastrous. The modelling frater-
nity have an unsurpassed safety record in the
field of outdoor leisure activities, and must be
kept separate from CB if this is to be
preserved.

P. Christy,
South Harrow,
Middlesex.

THE INVENTORS

For some time we have been investigating
the possibility of establishing an innovations
investment fund, the function of which will
be to provide financial backing to new ideas
and inventions.

John Dwyer’s article in the August issue
quite accurately identifies the difficulties
faced by innovators and the attitude of the
managers of conventional sources of finance
to new technical and commercial ideas.
Whatever the underlying motivation for
these attitudes, and Dwyer points up most of
these, the fact remains that the reason
innovations are so seldom made into com-
mercial ventures in the UK is the
unavailability of finance. We believe that the
principal reason behind this situation is that
innovation involves speculative investment;
speculative investment is akin to gambling,
and gambling is something investment
managers do not want to do. Their
responsibility is protecting other people’s
money (private or public). As individuals,
however, using our own money, we are
prepared to gamble. Yearly the national
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figures for betting, Premium Bonds, football
pools etc. rise; yet no mechanism exists to
enable the small gambler (speculative
investor) to put his money into new ideas and
into genuinely embryonic companies. The
structure and objective of the fund we
envisage will provide this mechanism and
will provide the individual investor with the
option of backing the innovation(s) of his
choice, or of spreading his risk across a
spectrum of innovations.

We believe that a fund of this type will not
only benefit the speculative investor and
innovator but will, more importantly, benefit
the nation by making it possible for this
country, as opposed to the USA etc., to gain,
from the commercial exploitation of our
national inventive genius.

The setting up of the fund, however, poses
numerous difficulties, one of which is the
likely response of the public, and we should
appreciate the opportunity of gauging this
response by asking your readers to write to
us (name and address is not necessary)
indicating whether or not they would invest
in such a fund and how much they would
invest (from £5 upwards).

We must make it clear that at this point we
are only conducting a survey. This is not an
invitation to your readers to invest, nor is
there any obligation on the part of those who
write to us to invest in the fund, at any time,
if and when it is established.

K. R. Williams,

J. Hempstead Associates Ltd,
33 Fortess Road,

London NW5 1AD

It is difficult to be called a genius (August
issue, p.34), then to be publicly discussed and
mentioned over the years without being
offered the cpportunity of expressing one’s
own view first hand, either to the establish-
ment or to the public. There are, as I see it,
four aspects to the matters with which I am
involved and I believe that to others these
four things are inextricably confused.

Firstly, there is my theory which has
remained basically unchanged for the past
seven years although [ will admit that it was
incoherently expressed at first. How can one
learn to communicate in a particular lan-
guage if the natives refuse to speak or even
acknowledge one’s presence?

Secondly, there is the experiment which I
devised to test my theory. In essence this is
the “Eiffel tower” gyroscope toy turned
through 90 degrees'to avoid the unwanted
effect of gravity in the axis chosen for study.
There is no doubt whatever that the centre of
mass of the device moves along that axis
without the presence of an impressed force
acting along that axis. That is new science. A
variant of this experiment was shown to my
dear friend Eric Laithwaite and the centre of
mass of the machine finished outside the
original physical boundaries of the experi-
ment. The original experiment was shown on
“Tomorrow’s World”.

Thirdly, there are the attempts which'have
been made to turn the small and rather
limited effect into a continuous and smooth
one. Two have succeeded but in a pulsating
rather than smooth manner. A vertical
version was shown by Eric at the infamous
(?) dissertation. The other, horizontal model,
was shown by me to Rosser and Hawker

‘Siddeley, who had the machine for about 18

months. Their technical report concludes:

“Within the confines of accepted classical
mechanics, the proposed space drive will not
convert angular momentum into linear
momentum.
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“It is undeniable that the apparatus
demonstrated by Mr Jones translates along a
near frictionless surface. This behaviour
must be attributed to the necessarily limited
build standard and test conditions. It is
considered that a device constructed to
higher accuracy and tested under controlled
conditions would demonstrate a motion
closer to that predicted i.e..zero net transla-
tion.”

I now know that their first statement is
true but why did they not reproduce the
machine shown instead of one which
conformed to their analysis? I freely admit
that my first explanation for the machine
was wrong but that does not alter the fact of
the machine itself. This machine was also
seen by a member of the “Tomorrow’s
World” staff who, picking it up, said “I feel it
pulsing its way along through space” but
that is subjective and therefore unacceptable
to science. It is the attempts at smooth and
continuous thrust which have so far failed,
but remember that we venture unknown
territory.

Fourthly, there is the attitude of the
establishment which may be summed up by
the phrase “but you must understand, it is
only we who know about these matters”.
A further example lies with the German
patent examiner. We visited"'Munich to argue
our case, since the patent was to be rejected
on the grounds of violating physical laws.
Through much argument we almost gained
our objective but in order to be certain a
model was produced for demonstration.
Upon seeing it the examiner stated “I now
see that you violated the laws and must
therefore reject on those grounds”. When
leaving the building I am pleased to
remember that my good friend F. Cousins
said “I know it was rejected but alongside
those people I feel 14 feet tall”.

Eric Laithwaite has demonstrated that he
is able to carry a wheel (181b) on a shaft (61b)
upon his little finger at arms length and cause
the wheel to rise and fall, its axis remaining
horizontal, at will. The engineers present
suggested that either he was very strong, like
his son Denis, or that the demonstration was
“subjective experiment’ and therefore not to
be accepted.

I leave your readers to form their own
conclusions.

It would seem that the establishment
demands innovators at a time when the
human species needs inventors.

Alex C. Jones,
M.V. “Juno”,
‘Poole.

REPAIRING
SEMICONDUCTORS

When an expensive power transistor ceased
functioning for no obvious reason I decided I
had nothing to lose by opening it up. I
therefore sliced off the top surface of the T03
can to investigate. The hacksaw blade had
just ,touched one of the connecting leads
inside but it was clear that the cause of the
failure was a flying lead from the transistor
chip having become detached.

In the absence of an ultrasonic welding kit
I investigated whether I could reconnect the

loose lead and found to my surprise that the

transistor terminal pad was quite easily
solderable. I resoldered the loose lead, glued
in the sawn-off lid with epoxy resin, and the
transistor has been in service ever since.

Just recently I had a very expensive
integrated circuit in a voltage regulator in an
alternator which ceased to work correctly
after someone, presumably accidentally,
made a wrong connection. With nothing to
lose, I used a thin-bladed knife to loosen the
glue along three sides and to prise off the lid.
Inside was an elegant array including what
looked like a power transistor, a power diode,
an integrated circuit chip, a capacitor, and
what looked like several power resistors.
Each of five main terminals had a flying lead
of what looked like 10-amp fuse wire to a
small pad in an insulated surface: all except
one, that is. In the gel coating near the last
pad there were a lot of black specks, which 1
assumed were the burnt-out remains of the
fifth flying lead. Fortunately the circuit
semiconductors and resistors showed no
signs of overheating. I assume that this was
due to the greater heat capacity produced by
the components being closely bonded to the
heat-sink. Once again I was able to tin the
terminal pad and the terminal with a hot
soldering iron and a piece of fuse wire to link
the two. I then smoothed out the gel to
protect against moisture. Evo-stik on the lid
completed the repair and the unit is now back
in its alternator and fitted in the vehicle.

Obviously not all transistors and i.cs are
worth attention when they fail. Of those
which are worth attention some will be
damaged beyond repair. But if the method
can successfully repair a £15 i.c. or a £3 power
transistor, and save the delivery time of
weeks or months for some components, it is
worth spending 10 minutes to have a look
inside and another fifteen minutes to repair
and put back together an expensive semi-
conductor device.

A.F. Jervis,

Bournemouth.

CURRENT-DUMPING
AUDIO AMPLIFIER

The “distortionless” character of the current
dumping (c-d) audio amplifier is said to be
dependent on a bridge balance. Presumably,
this balance is like any other circuit condition
in that it can only be set up with a tolerance
which can be made smaller as the cost of the
arrangement increases.

It therefore seems unrealistic to compare a
theoretical balanced bridge with a practical
conventional feedback arrangement (as
some of your correspondents have done), to
evaluate the distortion performance of the
c-d circuit. A fairer approach would be to ask
how badly the distortion performance of a
practical c-d circuit, using reasonable
techniques, would be affected by unbalances
to be realistically expected, and how it would
compare with the performance of a compar-
able conventional arrangement.

The two arrangements are directly
comparable in principle. If for comparison we
use a negative feed back arrangement
around a distorting amplifier of gain G(1+D)
where G is a linear gain factor and D a
distortion operator, we can take the closed-
loop gain expression.

G(1—D)
1+FG(1+D)

G =
TGk (1 +yD—ynD*+yn*p’...)

where F is the feedback fraction,

1
=— ——andy=————, i
n (14 FG) Y (1+FG) and derive an
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expression of analogous form for the
following c-d circuit configuration:

in which the class A amplifier is assumed
linear with gain G, the current-dumpers
unity gain with distortion (1 + D), and both
amplifiers assumed to have zero output
impedance.

The closed-loop gain is

L(1 +BD)
K*(1+«*D)

=%{1 +(B-o")D-(B—a") x

[a*D?*+(B—a*)a D% ],

where L= 22+ 2) =————23
2324+Z4ZL2'3 ' Zl+22 ,
1 G o aGK zZ,
= o= a=
K* 1+GK 1+GR Z,+2,
Z(Z,+Z
and K:_LL
Z22Z2,+Z72.+ZZ

The closed-loop gain expression is of
similar form for both configurations, except
that the distortion coefficient y for the
conventional arrangement is replaced by the
difference (B — «*) in the case of c-d. )

It is apparent that the c-d as well as the
conventional configuration produces high-
order distortion as a result of applying
feedback. But whereas with the conventional
arrangement the distortion coefficient y can
only be minimised by raising G, the right-
hand half of the bridge in the c-d configura-
tion (theoretically) allows complete
cancellation of the distortion by making § =
a* exactly. This balance equation expands to

1
(l'— 1+GK)

and reduces to the familiar Z, Z; = Z, Z,as
G >

We can get a rough comparison between
the performance of a slightly unbalanced c-d

_1__+.z‘ = z‘
1+GK ' Z, ~ z,

. bridge and a conventional arrangement if we

look at Mr P. J. Walker’s article (Dec. 1975,
p.562) and see that in the Quad 405 circuit the
real parts of Z,/Z, + 1/(1 + GK)andZ/Z,
are of the order of 0.01. Assuming the bridge
initially balanced, a perturbation of 5% in any
of Z,to Z;or G leads to a residual (B — «*) of
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the order of 0.0005. Other things being equal,
this indicates the same distortion perfor-
mance as a conventional arrangement in
which G is 10,000 and FG = 2000, ie. y =
0.0005. The difference is that the c-d
configuration does not call for any particular
value of amplifier gain or loop gain to reach
this performance, provided the balance
conditions are adjusted to take the finite G
value into account. The Quad design appears
to use values of the order of 1000 and 200. At
the assumed 5% tolerance, therefore, the c-d
configuration allows economy of amplifier
gain and loop gain for the given distortion
performance. This should evidently recom-
mend itself as a worthwhile advantage,
accompanied by fewer feedback loop stabili-
ty problems.

However, other things may not be equal.
The unbiased current-dumpers may generate
more distortion than a conventional class-B
transistor pair, thus calling for more accurate
cancellation. 5% may not be an easily
achievable tolerance for the bridge balance,
particularly where Z,and Z, are reactive. It
can be seen from the expanded balance
equation that a finite G represents (from the
point of view of bridge balance) a load
resistance in parallel with Z, so that even
where Z,is purely capacitative,, a resistor is
needed in series with the opposite comple-
mentary arm L, This balancing resistor is
only a fraction of an ohm, so that its 5%
tolerance will be in the order of milliohms,
possibly comparable with wiring and joint
resistances. Of course the accuracy of bridge
balance also depends on the value of the
amplifier gain G, not the best of well-defined
or drift-free parameters in practice.

Furthermore, when reactive bridge arms
are used, as seems essential in practice,
unbalanced imaginary components of (B —
«*) may be present and do more harm than
would appear likely from the high cut-off
frequencies which the reactances introduce.
As pointed out by Mr P. J. Baxandall (July
1976, pp 60-1), the amplification of a
mid-frequency sinusoidal signal by the c-d
arrangement requires handling of a non-sin-
usoidal and hence wide-band signal within
the feedback loop. Thus reactance balance
may turn out more critical than otherwise
expected, and difficult to achieve where
“there is phase shift at high frequencies in the
class A amplifier and hence an imaginary
component of G to complicate the balance
equation. Again, the output impedance of the
dampers is unlikely to be negligible in
relation to Z,,.

It would be of interest to have some
practical figures for the importance (or
otherwise) of these expected sources of
distugbance in the Quad commercial realiza-
tion of this elegant new design. It is no doubt
a worthwhile advance, but “distortionless’?
The c-d circuit does away with the unattain-
able criterion of infinite loop gain for
distortionless output, as with the
conventional negative feedback arrange-
ment, but replaces it with the equally
unattainable criterion of perfect accuracy of
bridge balance. The results of practical
deviations from the theoretical requirements
in the two cases are qualitatively the same
T. C. Stancliffe,

London S.W.6.

Mr Walker replies.

No indeed we don't claim to make distor-
tionless amplifiers. The term — in so far as it
has been used — is intended to indicate that
there is a ‘theoretically accessible’ state
where the output stage distortion will cancel

to zero, without calling upon infinite loop
gain. Compared with straight overall feed-
back, the barriers preventing us reaching
perfection are of a fundamentally different
kind and, as Mr Stancliffe rightly points out,
we want to know whether this change in
kind can be applied to advantage in a
practical amplifier. We have chosen to apply
the technique to amplifiers with zero bias
output stage because if we can overcome the
fundamental problems of these amplifiers
and raise their performance to impeccable
standards then they emerge as essentially
“right” and all the rigmarole of biasing
becomes a thing of the past.

In a zero bias amplifier there is a no-man’s
land or backlash region between one output
transistor turning off and the other turning
on. It is to be hoped that the driver transistor
transverses this gap as quickly as possible
and to help it out it is usual to find a resistor
bypassing the output stage so that there is
some current to the load during this
transition period. All such amplifiers suffer
from the fact that the forward conductance
during the transisition is less than the
forward conductance when one or other of
the output transistors is operational, so that
the whole transfer characteristic has a
portion in the middle with a different slope to
the remainder. In order to produce an
acceptable standard of performance the
bypass resistor is made as low as possible
consistent with the driver’s ability to supply
the extra current required and heavy overall
feedback is applied. ‘Both of these man-
oeuvres reduce the change of slope in the
transfer characteristic. There are several well
respected and excellent commercial ampli-
fiers of this type available, particularly in the
high or “super power” class.

Current dumping is really a simple means
of adapting such an amplifier whereby the
two slopes are separately defined and can be
made equal by the suitable choice of a few
passive components. With Mr Stancliffe’s
criterion of a total error of 5% in these
components the change of slope will be
reduced 20 times without calling on any
increase of feedback. Evidently the distortion
will fall by a similar amount!

In practical amplifiers aimed at very low
distortion there can be — and usually are -
other factors which may determine a lower
limit to the distortion. In all class B
amplifiers, for example, parts of the circuit
and power supply carry heavy current highly
distorted signals (half sinewave for a single
tone signal). The minutest coupling between
these and other parts of the circuit which
should be pure quickly builds in distortion
which no amount of d.c. balancing wiil
remove. Zero bias and c.-d amplifiers require
parts of the circuit to have wide bandwidth
and very fast slew rates which may not be
fully achieved. Output transistors do not turn
on or off as simply as one would wish.

These factors are really a matter of detail
design and therefore difficut to quantify.
Nevertheless, the 26dB (20 times) improve-
ment is there for the taking and nearly for
free. With care, most of it can be realised in a
practical amplifier.

RECEIVING WEAK TV
SIGNALS

—
———

I read with interest W. H. Jarvis’s article
(Wireless World, July 1976) on receiving
weak TV signals. I was particularly intrigued
by the attenuation found in wooded areas —
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it might be instructive to look further into the
mechanism of this. I think it likely that the
main cause of attenuation is not scattering
by the leaves but absorption due to the
vertical conducting path provided by the sap,
which rises in the spring as the tree comes to
bud, and falls during the autumn as the tree

"begins to shed its leaves. If this is so, the

increase in attenuation should be greater for
vertically polarised signals, and should
become apparent rather earlier than would
be the case if the loss were purely due to
scattering.

J. Sinclair Turnbull,

Glasgow.

Mr Jarvis replies:

Our experiments showed that scattering by
foliage is unlikely to be the main explanation
of the phenomenon. We suspect that the
average conductivity of a wooded region is
greatest in the vertical direction in all
seasons, and that the rise and fall of sap with
season makes very little difference to this
conductivity.

Nevertheless we suspect some degree of
loss due to scattering from foliage since, with
a given aerial, IBA signals from Blackhill
vary around 1 to 10 pV in summer, and 10 to
50 pV in winter. Several peaks and minima
occur per minute, and the variation is deeper
and more rapid in windy conditions. Presu-
mably the IBA signals on 205MHz are more"
susceptible to scattering losses than those
from the BBC (Kirk o' Shotts) on about
55MHz. Both signals reach us from almost
the same direction, and have to diffract over
a hilltop lined with conifers.

We have not noticed the correlation
between sap rise and attenuation suggested
by Mr Turnbull, but I am sure the possibility
is worth pursuing.

It is a pity that foresters, mountain rescue
teams, etc., are more or less obliged to use
vertical polarisation for communication in
areas such as ours!

STEREO IMAGES

In these questions of audibility of phase
distortion etc. the writers do not consider
that a stereo image produced by loud-
speakers, or headphones does not behave as
the original sound source does. If the listener
moves his head to the right the stereo image
also moves to the right. In reality the image
should appear to move to the left. Surely this
effect, which does not occur naturally, can
only cause confusion in the direction sensing
part of the brain, and blur the image
produced.

P. J. Churchyard,

Grantham,

Lincs.

Audio moves

The tendency for Harman International to do their
own marketing, pointed out in our news columns in
August though denied by Harman, has been
underlined by Metrosound’s loss of the Ortofon
agency. Ortofon was acquired by Harman in June.
Metrosound have had the agency for fifteen years,
Ortofon will now be sold through Harman's
subsidiary, Tannoy Products Ltd at Canterbury
Grove, London SE27. Shortly after the announce-
ment, Lasky's announced that they would be
stocking Harman Kardon equipment from Sep-
tember 27.




54

Wireless World, November 1876

Mobile radio communication

V.h.f. and u.h.f. radio communication in the UK
by D. A. S. Drybrough, B.Sc., M.|.E.E., Drybrough Communications Ltd

It looks as if 1976 is a watershed year for
mobile radio. Since its commercial
inception soon after the second world
war, speech has been the main vehicle
for the conveyance of intelligence in
these systems though data
transmission, in the shape of selective
calling signals, has been in minor use for
many years. This year data does seem to
be making significant progress, spurred
on by the need for higher efficiency in
the use of radio channels and the saving
of manpower. Similarly, after a consi-
derable period without changes to
authorized channel bandwidths, there is
now a move to narrower channels, at
least in the lowest v.h.f. bands, affording
more space for new users. To the same
end, new methods of modulation are
being investigated and field-tested.
However, such new methods are unli-
kely to sweep away established modes
in the very near future because of the
high cost involved in any changeover.

Growth in the mobile radio services is
shown in Fig. 1 which has been derived
from official statistics, as recorded at
the end of each year from 1950 to 1975.
Sales and service records of the main
manufacturers suggest that these
figures are pessimistic, implying a good
deal of unlicensed operation or unre-
ported increases to initially small
systems. The official statistics do not
differentiate between a.m. and f.m., and
so no comparison of the numbers of
each type in use is possible. Statistics for
the police and fire services are not
available in the same form but their
units total about 45% of those in use in
the private services. The rate of growth
for land mobile stations remained
around 15% until about 1970 when it fell
slowly to about 10%.

Despite a reduction in the number of
large vessels registered in the UK in
recent years, the number of maritime
mobile private licences has risen by
about 5% per annum, due mainly to the
increasing use of mobile radio in small
pleasure craft. From UK population
statistics, it is estimated that the
proportion of all UK registered motor
vehicles fitted with mobile radio is
about 1%. Similarly, the number of
personal portables per head of adult

Mobile radio communication systems
operating in the v.h.f. or u.h.f. bands
are widely used in the UK for
short-range services, particularly in
the land mobile field. Developments
in equipment and systems for such
services are reviewed and selected
units and installations briefly
described. The design of selected
sactions of equipment and the esti-
mation of range are discussed
together with problems of frequency
selection, interference and noise. The
two widely-used systems of modula-
tion are compared with recently-pro-
posed types. -

Fig. 1. Growth of land and maritime
mobile radio services in the U.K.
Comparing these official figures with
manufacturers’ records suggests a good
deal of unlicensed operation.
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Table 1.

Frequency bands

The frequency bands normally avail-
able to the mobile radio services.

Low band land services 71.5 to 8MHz

Police and fire bands 80to 85MHz

97 to 102MHz

Mid band land services 105 to 108MHz
‘Aero band aero services 108 to 136MHz
‘Mid band land services 136 to 141MHz

156 to 166MHz
land services 165 to 174MHz
land services 425 to 470MHz

‘Maritime band
‘High band
u.h.f. band

Table 1 shows the frequency bands
available for each type of service. The
land mobile services use narrower
channels in the main to accommodate

larger numbers of stations than the.

other services. The ratio of base station
numbers to total available channels has
remained within the fairly narrow limits
of about 8 to 17 and was about 11 at the
end of 1975. Thus there is still some time
available at the present rate of increase
before the historical maximum of 17 per
channel is reached. However, if no
channel splitting or other means of
increasing spectrum occupancy is
adopted before the upper limit is
reached in a few years time, then new
slices of spectrum totalling about
44MHz would be required to reduce
channel occupancy to the historical
minimum of 8.

Channel widths have been reduced
over the years from the very early
values of 180-200 kHz to present
standards of 12.5 kHz for land-mobile
systems in the v.h.f. band and 25 kHz for
most other channels. Acting on the
advice of the Mobile Radio Committee,
set up originally by the Postmaster
General to study and report on fre-

quency-allocation problems, each
reduction in channel width from 50 kHz
downwards was accomplished by halv-
ing the width of existing channels and
inserting new channels, centred at the
edges of the old ones, thus retaining the
possibility of continued operation by
older equipment in the original chan-
nels if no interference were caused
thereby. The changeover of equipment
standards extended in each case over a
period of five years but changes to 25
kHz in the ‘high’ v.h.f. band were begun
before those to 50 kHz were completed.
Some equipment in areas of low activity
was not changed until obsolescence
forced the purchase of new units to later
standards. A proposal to split the u.h.f.
25 kHz channels into two was investi-
gated in 1972 and rejected because of
inadequate frequency stability of the
equipment in use, and in immediate
prospect, at that time. Recently,
demonstrations of a.m. systems work-
ing in a channel width of 6.25 kHz have
been given* but there is, as yet, no
concerted agreement to move to these
smaller widths.

Land mobile services

Commercial. The typical land mobile
unit is a low-powered transmitter/re-
ceiver, operating in the two-frequency
mode to a single, locally-controlled base
station of similar power. It is powered
from the 12-volt vehicle supply and
operates in one of up to ten channels,
pre-tuned and crystal-controlled. The
transmitter output power is usually
between 5 and 10 watts and the re-
ceiver can deliver an audio output
power of 1 to 5 watts for an input of 1pV
or slightly more. The whole unit is
fitted in a small, well-designed case
which can be mounted in a position
easily accessible to the driver or pas-

* See page 57, September issue.

A. Public land mobile radiotelephone
(Storno)
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senger. A hand microphone, sometimes
of the noise-cancelling type, is fitted
with a press-to-talk switch and is used
to modulate the transmitter. A coaxial
cable couples the set to a vertical aerial,
mounted as high as possible on a metal
ground plane. Base stations are less
standardized than mobiles but generally
use the same r.f. units, mounted in a
cabinet with local controls, microphone
and loudspeaker. When the position of
the base station is a poor cone from the
propagation point of view, extended or
remote control units may be added to
allow the base unit to be moved to a
better site. Rented or private lines are
then used to connect the radio equip-
ment to the operating point. Higher-
powered versions of these simple units
may be installed when wide coverage is
necessary. The average low-power
system can cover about 2000km?and up
to about 60 mobiles can be accommo-
dated in one channel when unskilled
operators are used at the base station,
rising to over 100 for users such as taxis.
U:hf. installations differ from v.h.f.
installations mainly in their aerial
systems and channel widths. The oper-
ator generally notices a greater freedom
from man-made noise, but a smaller
coverage area with well-defined sha-
dow areas where signals disappear.

Police and fire installations.The police
and fire services use equipment basical-
ly similar to that in the commercial
services but with additional facilities to
suit their special needs. Multi-channel
sets are standard for v.h.f. mobiles, ten
channels being normal. Sets are spe-
cially designed for either a.m. or f.m,,
with easy conversion from 25 to 12.5
kHz channel width. A public address
facility is also normal. The police and
fire systems are generally large and
complex, integrating the radio with
telephone, telex, u.h.f. and other com-
munication means in special control
stations, each covering a county. Fire
services have traditionally shared the
police frequencies but are now tending
to move to separate channels as traffic

‘increases.

The police also operate short-range
u.h.f. services, based on local, divisional
or similar headquarters and used by
policemen on the beat on foot or in
Panda cars. In country areas, the v.h.f.
and u.h.f. systems are linked to provide
a wider coverage for the latter. Single
channel (recently increased to three-
channel) portable sets, fitted in small
plastic cases are used and base stations
are sited for just adequate coverage to
these sets.

Other civil systems. The nationalized
power industries make extensive use of
mobile radio in large area systems with
centrallized control for general and
emergency communications together
with local control for normal working.
Amplitude modulation is used in the
mid-band. Equipment is similar to that
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used in commercial services. Some large
systems have multichannel radio links
between sites and these carry both
voice and data signals when necessary.
Other large users are the ambulance
services, transport services, water
boards the Forestry Commission and
.county surveyors and engineers. The
railways use short-range sets to cover
shunting yards, station concourses and
emergency operations and are planning
a country-wide network. The Post
Office have their own locally-controlled
services to their vehicles and the airport
authorities use mainly u.h.f. systems at
the main airports for ground control,
fire and safety services. Message-hand-
ling services operate widespread sys-
tems, linked via operators to the
telephone system. Selective calling is
widely used to minimise irritation and
enhance privacy in mobiles and a
paging service is sometimes offered as
an adjunct to the full mobile radio
system.

Mobile-v.h.f. public services. The Post
Office operates several public mobile
radio systems covering the more dense-
ly-populated regions of the UK. The
first such system was installed in
Lancashire in 1959 and was followed by
a similar system in the London area.
These systems have been brought up to
date to provide a faster service to more
subscribers and more areas have been
added, each with a capacity of some
thousands of mobiles. A public service is
also available to shipping from stations
located around most of the coast of
Britain but no such service is available
to aircraft.

Maritime services

The equipment used in the normal
commercial maritime v.h.f. services is
basically similar to that used by the land
services but may be fitted in more
robust splashproof cases and is nowa-
days always f.m. Multichannel opera-
tion is normal and a low-power switch is
mandatory to reduce interference in
crowded estuaries and ports. Both
single and two-frequency operation is
possible and 25kHz channel widths are
still in force. '

In Britain, the coastguard service
maintains constant watch on two v.h.f.
channels with a wide coverage round
the coasts. Rescue services are also
co-ordinated on these channels which
are shared with the pollution control
service of the Department of Trade and
Industry. Trinity House and equivalent
controlling bodies for lighthouses and
lightships use maritime sets in their
more locallized systems.

Aeromobile services

The major responsibility for providing
services in the aeromobile frequency
band rests with the CAA who provide
communications to aircraft in flight
over the whole of the UK flight infor-
mation region through the National

B. UHF Pocketphone (Pye)

Air-Traffic-Services control centres at
West Drayton (London' Control),
Prestwick (Scottish Airways) and Man-
chester (Manchester Control). Multiple
a.m. base stations, usually with trans-
mitters and receivers installed at separ-
ate sites spaced a few kilometres apart,
transmit simultaneously on the
spaced-carrier system to aircraft flying
along controlled airways and advisory
routes at altitudes between 900 and
14000 m, and down to ground level at
airport terminal areas. Transmissions
from the aircraft in reply are in the same
channel, on a single-frequency-simplex
basis, and are simultaneously received
at the base stations from which they are
relayed back to the control point where
the best is selected.

The use of single frequency simplex
working, following international agree-
ment, has posed many problems in the
design of stations and equipment and
great care is necessary to avoid the
generation of interference to low-level
wanted signals when much stronger
signals are present in nearby channels.

NATS also provides aeromobile com-
munication facilities at the majority of
airports not under their direct control. A
small number of private systems, oper-
ating in the aeromobile band, are used
for operational control purposes by the
major operating companies. In some
cases they are extensive and complex
with links covering flight paths over the
whole of Europe. The units fitted in civil
aircraft are multichannel, auto-tuned
transceivers, sometimes incorporating a
frequency synthesiser instead of banks
of crystals to cover the large number of
channels now available-at 25kHz spac-
ing. Communication, once established,
is assumed certain and the radio is
operated by the crew using agreed
standard codes to speed up messages
and make full use of the channels
available in each area.
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Savings

The savings effected by the use of
mobile radio vary greatly with the type
of user, ranging from the saving of life
in ambulance, fire and similar services,
to a proportion, variously quoted as
10-20%, of the running costs of a
transport system. Many services are
now so geared to the use of radio for
communications that they would col-
lapse if the radio were removed. In such
instances, the benefits of radiocom-
munication may not be immediately
apparent to an accountant, but they are
vital to the firm. The saving in expen-
sive fuel imports should not be over-
looked, since the better use of vehicles
through closer control of routing and
reduction in unprofitable journeys
saves fuel, and Brinkley has estimated
that the annual saving in the present
cost of running the UK fleet of vehicles,
excluding manpower costs, could be £80
million for a reduction of only 1% in
distance covered. This greatly exceeds
the total annual output of the mobile-
radio industry and is a very cogent
argument for more intensive use of its
products.

Developments in design

There is no general agreement on the
type of modulation to be used in the
various mobile-radio services, although
the available frequency bands and the
range requirements are similar for
many of them. In most cases today, the
choice between the two main types,
amplitude modulation and frequency
modulation, is more likely to be made
for historical than for technical or even
commercial reasons, especially in the
land-mobile services for which channel
widths have been reduced to 12.5 kHz
and much of the advantage in signal/
noise ratio possible in wide-deviation
f.m. systems has been lost. Amplitude
modulation is used exclusively, by
international agreement, for the aero-
mobile services and still preponderates
in the v.h.f. land-mobile bands. Fre-
quency modulation is used exclusively
for the international maritime services
and for the land u.h.f. services and is
claimed to be on the increase in the land
v.h.f. bands.

Despite these disagreements over
type of modulation, designs for equip-
ment for similar purposes are fairly
uniform, with greater mechanical and
presentation differences than circuit
differences. Fairbairn reviewed design
aspects in- 1954, and the features he
described then are, for the most part,
valid today. Congestion has raised
additional problems of selectivity and
signal handling in receivers, shifting the
emphasis from the maximum possible
sensitivity to a compromise lower
figure, influenced by problems of over-
load and linearity. New components
have enabled designers to reduce size
and weight and also power consump-
tion dramatically, as shown in Fig 2. The
frequency stability of oscillators has




Wireless World, November 1976

been increased, allowing selectivity to
become sharper and channel widths to
be reduced, as shown in Fig. 3 and Table
2. Transmitter designs have not
changed greatly except through the
impact of transistors and, more recent-
ly, integrated circuits. Higher crystal
frequencies are used, resulting in fewer
spurious outputs while still achieving
better frequency stability, and a choice
of channels is now a standard facility,
although the number is usually limited
to 10 or less, spread over a compara-
tively narrow bandwidth, in
land-mohile sets.

Prices for mobile-radio equipment
have not risen as rapidly as prices in
general, probably because of the econ-
omies made possible by the rising
numbers in manufacture and by lower
component costs.

Receiver design

The biggest change in receiver design
since the early days has probably been
the increase in selectivity, both in

Fig. 2. Dramatic reduction in power
consumption (top), size and weight
(bottom) of mobile radio units due to
use of new components.

Curve

(a) transmitter total battery drain —
full output

(b) total battery drain — receiver only
(c) power to receiver (heater + h.t.)
receiver only for 12.6V input

(d) transmitter standby drain (heaters)
for 12.6V input

Table 2. Filter performance
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Channel
Year width
(kHz)

—6dB

Bandwidth (kHz)
—10dB

—40d8B —70d8B Filter type

1945 180/200 100 180
1950 100 50 105
1955 50 27 35
1955 50 38" 45
1960 25 17.5 20
1970 12.5 8.5 10

1980 6.25 5.0 5.5

distributed
LC

block LC
block crystal

270 360 }

170 240
45 55
50 65
25 35
12.5 17.5
6.25 8.0

block crystal
block crystal

*Special wide-passband unit for area-coverage systems using spaced carriers

narrower passbands and in increased
slope of the response outside the
passband. Initially, conventional two-
coil i.f. transformers were used. In 1954,
block filtering at a low intermediate
frequency of about 455 kHz was just
coming into favour, enabling unwanted
signals to be rejected early in the
amplifying chain. Generally, band-
widths for the 50 kHz channel widths
were about 27 kHz at 6 dB down with
side slopes of about 5 dB per kilohertz.
By 1966, these filters were being pro-
duced for 12.5 kHz channels with 6 dB
bandwidths of 8 kHz and side slopes of
about 14 dB/kHz. The low i.f. forbade
adequate selectivity in a single super-
heterodyne configuration and double,
or even triple, superheterodyne circuits
had to be used, with first i.f. stages of

In the early 1960s, crystal filters
operating at 10.7 MHz put in an
appearance. Despite their high cost,
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Fig. 3. Response curves relate to
bandwidth figures given in Table 2.

they gained ground when it became
possible to design high-gain transistor
i.f. amplifiers for this frequency with
good stability margins. Costs came
down and the advantages in avoiding
the need for a second frequency change,
with its attendant increase in spurious
responses and spurious emissions, and
the deletion of a second crystal,
increased their popularity until, by 1966,
they were almost universal and were
available in a wide range of perfor-
mances and formats.

Selectivity, sensitivity and signal
handling

In practical working conditions, many
signals are delivered to a receiver by its
aerial. Some may be many thousand
times larger in amplitude than the
wanted signal. In these circumstances it
is useless to have a highly sensitive
receiver unless its large-signal handling
is such that it can reject the unwanted
signals with minimum effect on the
wanted signal. The required rejection is
achieved firstly by inserting selective
circuits at appropriate points in the
receiver and then by careful choice of
amplifying devices and control of stage
gains so that overloading is kept low for
all but saturation signals. Unfortunate-
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ly high selectivity and good linearity for
high level signals are incompatible with
very good noise factors and low-cost
components and the receiver designer
has to compromise as best he can.

Mobile radio receivers are designed to
operate in specified bandwidths within
which must be accommodated the
wanted carrier and its sidebands plus an
allowance for transmitter and receiver
frequency drifts and margins on the
slopes of the selectivity curves suffi-
cient to ensure adequate rejection of
adjacent signals. This is generally
accomplished by fitting crystal filters as
early as possible in the receiver ampli-
fying chain. Typical performance
figures for such filters are shown in
Table 2. Figures for a filter suitable for
6.25kHz channel spacing are also
shown. This gives the same rejection of
about 40dB at the channel edges with a
passband for speech of 5kHz. This
passband is too narrow for effective f.m.
signals, at least those with both sets of
sidebands, though the wider passband
for 12.5kHz filters copes surprisingly
well with f.m. having peak deviations of
*+2.5kHz when theory predicts a poor
result.

Additional selectivity must be pro-
vided earlier in the receiving chain to
reject signals spaced further away from
the wanted frequency, especially those
at the unwanted responses of the mixer
circuit. Such selectivity, however, must
not be so sharp that the set cannot
cover a reasonable spread of channels
without re-tuning. Spreads of 1 to 2% are
usually adequate and allow r.f. filters
with rejections of about 50dB at spac-
ings of £5%. This r.f. filtering also serves
to reduce voltages at the aerial arising
from the mixer injection signal and
related frequencies.

Mixers and preceding r.f. amplifiers
must be able to handle large signals
reasonably linearly i.e. they must not
change in gain when large, off-tune
signals are applied to their input. In
service, mobile radio receivers meeting
the relevant performance specification
should be able to receive a small wanted
signal with little noticeable degradation
in the presence of one or two unwanted

ot T
2 AV

signals 70dB higher in level, spaced at
least one channel width away.

Noise. Noise figures of 3dB or slightly
less can be achieved economically in r.f.
amplifiers but such figures are modified

in practice by losses in aerial change-

e
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C. Personal portable three-channel
unit (Burndept)

D. Fireman'’s call unit (Pye)

E. Maritime mobile unit (Redifon)
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over circuits, input selective circuits
and by external noise emanating from
local sources such as ignition circuits
and from more distant sources includ-
ing the galaxy itself. An a.m. receiver
with a typical overall noise factor of
about 5dB would provide an output
signal-to-noise ratio of about 12dB
when fed with an input signal of 1pV
e.m.f., modulated to a depth of 60%. For
an f.m. receiver the output ratio would
be about 20dB.

Noise originating in the supply line or
in some invertor or stabilizing circuit in
the radio unit itself can also be trouble-
some in audio stages. High acoustic
noise levels can make operation very
difficult, even with noise-cancelling
microphones, because of its overloading
effect on the voltage-limiting or a.g.c.
circuits, widely used in transmitter
audio amplifiers.

Frequency accuracy. Permitted fre-
quency tolerances for transmitters and,
by inference, for receivers are *1kHz
for base stations and * 2kHz for mobiles
working in 12.5kHz channels in the high
band. To achieve this order of stability
over a long period demands great
attention to the choice of crystal type
and oscillator circuitry and compon-
ents. Matters are made worse by the
need to take up aging drifts and setting
inaccuracies by a pulling circuit which,
by its very nature, tends to add to
frequency instability. Crystal ovens are
not much favoured for increasing
frequency stability because of their
warm-up time and increased cost.
Internally-mounted stabilising com-
ponents can be used but are also
expensive in multi-channel sets. The
tighter frequency tolerances likely to be
necessary for any method of channel
width reduction may force a swing to
synthesis from a single, very stable,
crystal in place of separate crystals for
each channel.

Transmitters. Overtone crystals operat-
ing in the range 40 to 100MHz have
reduced the number of multiplying
stages in transmitters in recent years
but f.m. transmitters still require a
relatively high multiplication factor to
obtain a high enough frequency
deviation at the output. The highest
possible crystal frequency is always
desirable, however, because of the
reduced number and wider spacing of
spurious outputs thereby obtained.
Good power transfer between stages
implies heavily-loaded interstage
circuits and this has led to the use of
fixed-tuned modules, covering a whole
band with power gains of more than
15dB at u.h.f. and power outputs of up to
50 watts. Spurious harmonic outputs
from transmitters must be reduced to
2.5uW or less and the power, due to
unwanted sidebands and noise, in
adjacent channels must not exceed a
level about 60 to 70dB below the carrier
level.

(To be continued)
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Eddystone
professional
VHF receivers

The 1990R Series of Eddystone General AN 1990R receivers are equipped for
Purpose VHF Receivers provides reception high-stability working with either
facilities for AM, FM, CW and pulse asynchroniser (illustrated) ora
transmissions. 10-channel crystal facility. Provision

Model 1990R/1 coversthe band 25-235MHz. | is also made for operation with
Model 1990R/2 has additional ranges externally derived oscillator signals
extending the coverage to 25-500MHz. as an alternative to continuous tuning

with the free-running local oscillator.

Designed for fixed or mobile point-to-point service or for broadcast
monitoring, this solid-state single-conversion VHF receiveris
finding increasing use in other professional applications such as the
meteorological service, 1adio astronomy, aerial investigations, civil

aviation and inradic laboratories.

Continuous coverage is provided from 27 MHz t0 240 MHz for CW,
AM and FM reception, with exceptional stability and sensitivity. A
crystal filter to suit 12,5 kHz, 26 kHz or 50 kHz channe! spacing can be
supplied to suit customer requirements ; and output is available for
panoramic display

DCA NO. 10D/CA/5967

Eddystone Radio Limited

Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England
Telephone :021-475 2231 Tetex: 337081

A GEC-Marconi Electronics Company

WW—095 FOR FURTHER DETAILS
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The new Heathkit catalogue is now out. Full as ever with
exciting, new models. To make building a Heathkit even
more interesting and satisfying.

Clip the coupon now (enclosing a 10p stamp for postage)
and we'll send you your copy to browse through

With the world’s largest range of electronic kits to
choose from, there really is something for everyone.

Including our full range of test equipment, amateur radio
gear, hi-fi equipment and many general interest Kits,

And, if you happen to be in London or Gloucester, call in
and see us. The London Heathkit Centre is at 233 Tottenham
Court Road. The Gloucester showroom is next to our factory
in Bristol Road

Heath (Gloucester) Limited Dept WW-116 Bristol Road,
Gloucester, GL2 6EE Tel: Gloucester (0452) 29451

e

rThe new Heathkit catalogue. Out now FREE.
To: Heath (Gloucester) Limited, Dept WW-116Gloucester,

GL2 6EE. Please send me a Heathkit E l
catalogue. I enclose a 10p stamp for postage.

Name I
l Address

Wireless World, November 1976

TIME+ FUEL+ EFFORT
=MONEY

You can effectively reduce costs by
the installation of a STORNO
mobile radio system.

To investigate further, write, tele-
phone or telex to

Storno

RADIO COMMUNICATION SYSTEMS

"Storno Limited, Frimley Road, Camberley, Surrey.
Telephone: Camberley (0276) 29131 Telex: 858154

WW — 098 FOR FURTHER DETAILS
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The Farnell Triple Qutput Power Supply-TOPS-
is an ideal utility power source for
‘breadboarding’ IC and Op. Amp circuitry.
@5V, 1A and 15-0-15V,200mA @ LED indication of overload

@ Low cost, good performance

@ Ideal utility IC/0p. Amp
power source for bench use

«
Y TARAP Y
-

@ Adjustable outputs

@ Output protection

For details contact

- WETHERBY - WEST

SANDBECK WAY
YORKSHIRE, LS22 40H - TELEPHONE 0937 3541 or 01-864 7433 - TELEX 557294

FARNELL INSTRUMENTS LIMITED

WW-—062 FOR FURTHER DETAILS
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L [ . 20
r—. PY N\ | F.e.t.-input operational amplifier
c I r‘“l' For less than £1.50 this circuit offers sets the Vpg voltage of the f.e.ts. A diode
the same input performance as the more is used to cancel the base-emitter
expensive commercial units. Two f.e.ts voltage drift of Tr;. '
I are used in a differential source-fol- Input offset voltage should be
eus lower, operated at a constant source trimmed to zero by adding a resistor in
current of 200pA from Try and Tr,. Input the appropriate f.e.t. source, and match-
leakage current is kept below 1pA by ing the f.e.ts will reduce thermal drift.
maintaining the drain-source voltages Common mode rejection ratio can be
I at 0.55V. This value is kept constant by 94dB if a resistor of adequate value
Tr, because the input common-mode (several M) is connected between one
voltage changes within its =13 to +11V of the f.e.t. sources and ground. Input
range. Tr, acts as a 600pA current impedance of the circuit is greater than
source, its collector current being 1013Q.
L J shared equally between the f.e.ts and Joel Setton,
Tr;. A constant 200pA thus flows Grenoble,
S through the 2.7k{ resistor. This current  France.
Single i.c. function +15V
generator
The c.m.o.s. nand gate CD4011 can be 10K
used as an operational amplifier with an TP
open loop gain of =~ 100. The generator ™
consists of an integrator G, with a
variable delay-time, Schmitt trigger G,,
G, and a triangle to sinewave converter
G, The sine-wave approximation
depends on the transfer function of G,
and is calibrated by R;and R,. Sawtooth
and pulse waveforms are obtained by 2“% - neg
choosing different values for R, and R,. input input
Values of R, and R, may be varied %220k '
between 10k§ and 10M while C can be 2N3819 2NSBIS _\ —
between 100pF and 2.2uF (reversible). output
Typical oscillator frequencyfisa/(R, + +
R,). C hertz where a is the setting of R, Tes q »
At the ends of the frequency range, BC214 Tr T
however, waveform distortion and BC1B4 ¢ 884 150p
frequency deviation become significant. * T
J. W. Richter, 1ok
Backnang, 2% 22k 0%
Western Germany. % % EHE
S S & -15V
+56V
R3 G4
10k
15V~ SYhihzd?EkTRY —AAN O sinewave 5V
20mA
WAVEFORM
+5.6V Gy % —O triangular wave 3V
AAA—Y — \\A—————— square wave 5V
50k
' ! I | <& oL § +5-6V
+ 14 C '
CALIBRATED 10k
1,000 CD4O0OMMAE FREQ. Rs
5v6 (1in)
g R, BAX17
A = 10
b ANAA I‘ J %
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Digital alarm clock

The MMB5316 alarm clock ic. is
designed for use with either liquid
crystal or fluorescent tube displays. The-
manufacturer, however, does not sup-
ply information for using l.e.d. displays.
This circuit is similar to the manu-
facturer’s but common anodes of dis-
play l.e.ds go to V rather than V,, and
brightness is adjusted by R,. The power
supply is non-critical because the 5316
does not require regulation. Diodes and
batteries provide power in the event of
an a.c. failure. The display is then
blanked to extend battery life. The clock
‘will not keep time without a.c. acting
as a frequency element, but it is easier to
reset the time and alarm after an
interuption.

The alarm circuit is a conventional
555 multivibrator with a 100nF capaci-
tor connected to the 1Hz output of the
3316. This produces a frequency shift
warble on the output tone. Clock time
is set by the fast and slow buttons, and
time can be held by simultaneously
pressing the seconds-display and slow
buttons. Alarm time is set with the fast
and slow buttons while depressing

Many circuits use a diode in the forward
voltage mode. This circuit enables
diodes to be selected for forward
characteristics using go-no go indica-
tion. The diode under test has a.c.
.passed through it via R;. On positive
half cycles the diode is forward biased
and D, passes voltage to the rest of the
circuit. The diode’s forward voltage
drop across R, and Rq causes a potential
at Tr, base which can be adjusted. If this
voltage is sufficient to turn Tr, on, then
Tr, will also turn hard on to illuminate
the led. and give positive feedback
through R,. The Le.d. will stay on for a
half cycle.

The base-emitter junction of Tr, is
used as a reference and is temperature
sensitive but the diode offsets
this. A complementary circuit can be
made to measure the same diode on
alternate half cycles. If an unmarked
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Diode forward-voltage tester

24V
a.c input

diode is connected, one of the half
cycles will be effective which will
extinguish one l.e.d. to indicate a good
diode and its polarity.

R. J. Torrens,

Scientronics,

Huntingdon.

alarm-display.
M. F. Smith,
Department of Oceanography;,
University College,
Galway.

(

50Hz fast siow seconds alarm alarm blanking
100k set set display display off input
1 35)50Hz
[
220V 22 .—ée Vss
| |
5316 output 2?—
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Voltage/current
controlled filter

The circuit shows a controllable filter,

having a —12dB/octave roll off. Fre-
quency range is 15Hz to 15kHz, this
frequency being controlled by either a
voltage or current. Voltage to current
conversion is achieved with a logarith-
mic characteristic (IC)); thus the filter
frequency moves in octaves/volt rather
than in Hz/volt. The CA3080 opera-

tional transconductance amplifiers are

used to produce variable resistors. If
just manual control of the cut off
frequency is required, only the bottom
half of the circuit is used by shorting
points X—Y and connecting them to the
wiper of a 10k log potentiometer
between —12V and ground. If voltage
control of the cut off frequency is
required, the top half of the circuit is
used. By using a transistor array, good
matching and temperature stability is
obtained. The separate transistor (pins
4, 5, 6) provides an offset bias voltage of
the correct value and also a voltage to
compensate for any temperature
changes. The CA3080’s may be selected
for minimum d.c. offset change with
respect to frequency control, or the
offset may be nulled by R,.

T. Orr,

-Putney,

London SW15

transistor array
CA3096
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56k ext.voltage
controi
1K
— VN
+12V
FREQ. CONTROL
10k tin.
—12V
BF244B
_-%OKO} output
variable
Q 10k 470
56k
10k
& —-12V

Beat-frequency indicator

By using four l.eds arranged in a
square, this circuit indicates whether an
input frequency is above or below a
reference frequency by the direction of
apparent rotation. The circuit also
accepts any shape of input or reference
waveform. Schmitt triggers shape the
input and reference waveforms to give
rectangular pulses which the flip-flops
divide by two, to produce square waves
with mark-space ratios of half the
original frequency. These are then

gated together to produce a rectangular
pulse train whose mark-space ratio
changes with the phase difference
between the two square waves.
Provided that the input and reference
frequencies are above about 50Hz,
flashing of the l.e.ds will not be
noticeable, and they appear to brighten
and dim in sympathy with the changing
mark-space ratio. A rotating effect is
achieved by arranging the logic to
determine which waveform goes low

first before each pulse is produced, and
then using this to decide which l.e.d. is
lit. Rate of rotation will be half the
difference between input and reference
frequencies. If the rate of rotation is too
fast it may be reduced by putting
counters between the Schmitt triggers
and their respective flip-flops. Input
level should be above 200mV pk to pk.
Craig Clapp,

Southampton University.
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World of
Amateur
IRudio

Over 500 km on 10 GHz

The keen interest among a small but
growing number of British amateurs in
microwave operation has brought new
successes in the exploitation of over-sea
super-refraction modes on 10GHz. Fol-
lowing the 306km contracts between
Holland and the Thames Estuary in
July, a new “world record” has been set
up by the Barry College Radio Society
Microwave Group and George Burt
(GM30XX) for a two-way contact
between G4BRS/P at Pendeen Watch,
near St Ives, Cornwall (NGR SW 382
359) 130ft. a.s.l. and GM30OXX/P, Port-
patrick, Scotland (NW 999 539) less than
30ft. a.s.l. The contact, made on August
14 between 1600 and 1900 GMT, was
established directly on 10GHz without
any lower frequency “talkback” con-
tact and signals peaked to about 45dB
above noise towards the end, although
deep fading and drop outs were exper-
ienced throughout the period.

At G4BRS/P (operator Phil Schorah,
GW3PPF) the equipment included a 4ft
dish aerial with cutler feed, 15mW
Gunn-diode transmitter and SIM2
mixer, two 40673 m.o.s.f.e.t. pre-ampli-
fiers at 104MHz and a broadcast
v.h.f./f.m. receiver using a deliberately
misaligned circulator. Very little wave-
guide is used and the system provides
duplex working with a common i.f. }
"~ At GM30XX/P there was a 2ft dish
aerial, 10mW Gunn-diode transmitter
and SIM2 mixer into a home-made i.f.
arrangement with a home-made trans-
mit-receive waveguide switch.

A further but less consistent contact
was made the following afternoon.
British microwave enthusiasts are also
anxious to investigate over-land ducts
which are thought to be more common
than usually suggested. A new 10.1 GHz
beacon station, GB3LBH, is now oper-
ating from Romford, near London.

Examining would-be
amateurs

The Radio Amateurs’ Examination, set
by the City and Guilds of London
Institute, was introduced in the UK in
1946 and at first many ex-servicemen
and others were able to claim exemp-

tion. From 1920-1939 the only formal
examination was a Morse test, though
technical reasons for wanting an
“experimental’ licence had to be given.
It is debatable whether the RAE has
really raised the technical standard of
the British amateur, though it has
deterred the dabblers (who might have
become competent by “learning by
doing”). It sets a hurdle of variable
height that brings some down with a
bump and gives others a feeling that the
licence is not to be taken lightly. But
one wonders how often the average
amateur uses in practice the elementary

formulae and alternating current theory .

that he or she mugged up for the exam.

But at lJeast the RAE syllabus and
questions do have a working relation-
ship with amateur radio. A more
difficult problem, as the Australians
have discovered recently, is to set a
suitable standard for novice licences.
They opted for multiple-choice tech-
niques giving four answers to each
question. But then, as Electronics
Australia has’ revealed, - inspiration
seems to have run out. .

For example: “an audio amplifier will
give the best response when operated:
class A; class AB; class B; or class C?” A
question surely more likely to be fought
out in the correspondence columns of
Wireless World than by a novice.

Or how about: “Which method of
coupling, when used in an audio ampli-
fier, would have the best frequency
response: RC coupling; transformer
coupling; direct coupling; choke
coupling?” Shades of the 1931 edition of
the Admiralty Handbook of Wireless
Telegraphy! |

Or consider: “It is required to increase
the power output of a transmitter by
3dB. The power would then be increased
by: 4 times; 6 times; 8 times; doubled?”
The correct answer is the only one that
does not make a sentence — but, that
apart, should one expect a would-be
novice to be familiar with decibel
notation? It is not in the RAE syllabus
for Class A or B licences.

Amateur radio is a service of self-
training: new recruits should be keen to
learn, know how to avoid causing
interference and how to check their
transmitter; and know the regulations.
With examinations like the one set for
Australian novices it is no wonder that
many hobbyists are attracted to the
concept of the Citizens’ Band!

Among the places where RAE courses
are available .(apart from those given
last month) are: Bangor; Bedford;
Birkenhead; Borehamwood; Brentwood;
Bridgnorth; Burgess Hill; Colchester;
Crawley; Doncaster; Dudley; Enniskil-
len, Framwellgate Moor; Harrow;
Heanor; Huddersfield; Knottingley;
Langley; Leeds;
Chingford, Holloway, Iiford, Islington
and Paddington; Loughborough; Man-
chester; New Ollerton; Newcastle-
upon-Tyng;_ Princess Risborough; Red-
ruth; St Ives; Scunthorpe; -Sheffield;
Southend-on-Sea; Stockport; Wembley

London—Acton,
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and Wigan. Advanced courses include
those at: Langley, Leeds, London (Is-
lington). B o

In Holland the first examination for
the introductory D-licences attracted
1150 candidates of whom 652 passed;
500 sat the second examination.

Intruders

Direction-finders placed an extremely
powerful amateur-bands intruder (ap-
parently some form of ionospheric
sounder) — radiating about 10 pulses a
second on about 14,215kHz but spread-
ing = 100kHz or more — in the Gomel
area of Byelo-Russia or Ukraine. The
monthly summaries of the IARU Region
1 Intruder Watch typically list some 500
or 600 stations heard operating within
amateur bands, often half of them in the
14MHz band. But undoubtedly the most
serious intruders, apart from the Rus-
sian pulses, are normally the high-
power broadcasting stations and asso-
ciated Russian and Bulgarian jammers,
which include deliberately over-modu-
lating stations between 7000 and
7100kHz. China, Albania and Egypt
appear the most persistent offenders.

In brief

The Derby society reports a “first” for
the GB2RS news bulletins with bulletins
read on successive Sundays by “YL”
operators — Mrs Ann Buckley, G4EYL
and Mrs Jenny Shardlow, G4EYM . . .
The fifth National Amateur Radio and
Electronics Exhibition, organized by the
Amateur Radio Retailers Association, is
being held at the Granby Halls, Leices-
ter, on October 28, 29 and 30 . . . The
RSGB has announced that an Interna-
tional Radio Communications Exhibi-
tion and Convention will be held at
Alexandra Palace, North London on
May 6 to 8, 1977. The convention will
cover hf., v.hf. and microwaves and
there will be a dinner and dance ... The
Scandinavian 432MHz beacon stations
OZ2UHF, SK6UHF and LA1UHF have
been received in Aberdeen . .. The first
wh.f. repeater in the London area,
GB3HR at Bushy, is in operation and a
u.hf. repeater (GB3CB) has now been
licensed for the Birmingham area .. .The
Cornish v.h.f. beacon station, GB3CTC,
has been testing new equipment on
144.914MHz with 75 watts e.r.p. omni-
directional ... The Home Office has
temporarily suspended the issue of
special-event “GB” licences ... The BBC’s
World Radio Club has enrolled its
30,000th member . . . The 1976 National
Field Day was won by the Glenrothes
club with the Channel Contest Group in
second placeand the “restricted” section
won by the Racal Amateur Radio Group
...the v.h.f./uh.f. field day was won by
the March club . . . An NRRL report
states that there are 3863 licensed
amateurs in Norway and society mem-
bership has increased from 2525 to 2680.

PAT HAWKER, G3VA
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Optical fibre communication

Sub-systems for field demonstrations — 1

by M. M. Ramsay, A. W. Horsley and R. E. Epworth Standard Telecommunication Laboratories Ltd

In 1966 Hockham and Kao' described
the possibility of an optical communi-
cation system using single-mode fibre
waveguide as the transmission medium.
Such systems would have enormous
information carrying capacity, and if
attenuations down to 20dB/km could be
achieved they would have clear econo-
mic advantages over coaxial cables for
wideband long-haul applications. At the
time, the 20dB/km target seemed highly
optimistic, and there were a number of
other technology breakthroughs which
needed to be established, such as
uncooled c.w. semiconductor lasers,
before such systems could become a
reality.

All these breakthroughs have been
achieved, and subsequently confirmed,
by several independent groups of
researchers. Furthermore, the 20dB/km
target, which once seemed so distant,
was passed with relative ease, and
attenuations of around 3dB/km have
now been demonstrated in high silica
fibres. If such fibres can be produced
routinely in quantity and can be incor-
porated into practical cables with only
‘modest loss increases, then, even ignor-
ing the plethora of military and other
non-PTT applications which look
increasingly attractive, a very much
broader range of systems than was
originally proposed will be viable,
particularly in view of the rising cost of
conventional materials.

More recently, therefore, the empha-
sis of the work has shifted towards
consolidating research results and
tackling the many engineering prob-
lems which will have to be solved before
optical fibre systems become a reality.
This type of work-requires a different
approach from the earlier research, and
is best carried out using a model system
approach, where the assumption is
made that a demonstration will be held
in a typical PTT environment. This
ensures that adequate account is taken
of the myriad of practical problems
which occur with real systems in a field
environment, but often cannot be
predicted from experimental work in
the laboratory.

The PTT situation chosen was that of
the British Post Office as this is best

Progress in research contributing to’

the realisation of an optical-fibre

communication system has been.

rapid. Long-lived, room temperature,
c.w. semiconductor lasers are being
tested. Several techniques have been
shown to be capable of producing
multimode or monomode fibre wave-
guides on a routine basis with
attenuation well below 10 dB/km.
Fast, reliable silicon avalanche photo-
diodes are available commercially.
Connectors for single-fibre wave-
guides have been produced with 1-2
dB/km loss and splices with much
lower attenuation. Complete ana-
logue and digital laboratory systems
have been shown at many
conferences and exhibitions. From a
position of such strength in the realm
of research, it would seem that a wide
range of targets would be set for a
field trial. However, the introduction
of an optical-fibre communication
system into an existing network is
possibly a more far-reaching step than
any that has been taken since the
inception of these networks. Because
of this, a great deal of engineering
confidence has still to be established.
A large-scale field demonstration (see
August issue, page 70) could achieve
this, but many sub-systems must be
engineered before this can be held.
With careful design, such a demon-
stration will assist in determining the
targets to be set for a field trial.

known to us. Had the original expecta-
tions of Hockham and Kao been only
barely realized, the choice would have
been simpler, because only at very high
bit rates would any economic advan-
tage over coaxial cables have been
expected. In fact, we can select from a
very wide range of systems from
2Mbit/s to 560 Mbit/s which are all
feasible and all economically advanta-
geous in the appropriate PTT environ-
ment.

It is still too early for PTTs to know
definitely which systems they will wish

to procure and install in quantity, and it
would require a prodigious and unjusti-
fiable expenditure of resources to cover
all possibilities. Fortunately, the prob-
lem is not as difficult as it seems at first
sight. The solution is an integrated but
flexible field demonstration pro-
gramme, designed to provide sufficient
practical information to a broad range
of systems, not just the specific one
tested, for a PTT administration to see
in the work done sufficient justification
and technical content to commission a
full-scale field trial for whatever type of
system turns out to be most appropriate
for its needs. _

This article describes work being
carried out to produce the key sub-sys-
tems which will enable realistic field
demonstrations to be mounted, thus
paving the way to field trials of optical
fibre communication systems.

Present status ,
From many aspects the present time
may be regarded as a watershed in
optical fibre communication. Progress
in most of the lines of research contri-
buting to the realization of a communi-
cation system has been extremely rapid,
and in several instances confidence is
growing that today’s results are the
harbingers of future progress. We have
sufficient confidence now to plan the
first steps in engineering aimed ultima-
tely at full-scale field trials. However,
before we can examine this new realm,
we review the present research status in
more detail.

A recent review of propagation in
optical fibre waveguides® illustrated the
progress that has been made during the
last few years in building up an
understanding of the dispersive and
radiative loss mechanisms in dielectric
waveguides. A further review® consi-
dered the various manufacturing tech-
nologies that have been developed, all
of which are capable of producing
low-loss fibre waveguides: in particular
those involving high-silica-content
glass give total attenuations below

'10dB/km on a routine basis.

Provided that all the relevant physical
parameters can be established, there are
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several methods of fibre transmission
-analysis available which cover a wide
range of complexity and accuracy*’.
The physical parameter proviso is far
from being a trivial one, although
considerable insight can be obtained
into the behaviour of optical fibre
waveguides by analytical means.

Most of the current methods used to
manufacture low-loss fibre waveguides
are capable of producing single or
multimode guides. In either case the
waveguide design may use a simple or
multi-layer cladding. In the case of
multi-mode guides, a graded-index
profile can be used to reduce the
dispersion of group velocity of the
various propagating modes. The opti-
mum profile can be computed for any
particular materials and wavelengths®
and gives a dispersion of under 100
picoseconds/km for An/n=1%, where n
is the refractive index; but the best
experimental results are still about. an
order of magnitude greater. Modal
dispersion of below 1Ins in 1km of fibre

waveguide has been demonstrated, but’

only in cases where either the fibre
aperture was not fully illuminated’ or
mode mixing due to residual or applied
strain, or other waveguide inhomogen-
_eities, was present®.

Cabling. Apart from the mechanical
problems obviously present when
cabling optical fibre waveguides, the
essential requirement is that the fibre
waveguides must remain in a strain-free
‘condition. The effects of an inadequate
cabling technology can be quite drama-
tic. 'Even comparatively small ampli-
‘tudes of microbends, a few microns
amplitude for instance, can lead to
hundreds of dB/km attenuation if the
mechanical wavelength is particularly
unfortunate'®. However, these problems
can be overcome and several designs
have been shown to be capable of
producing cables having an overall
attenuation around 10dB/km, and
which can be installed in conventional
ducts.

Jointing. Both demountable connectors
and permanent splices have been
demonstrated in many laboratories.
Particular splicing techniques involve
fusion in low-melting-point glasses,
cementing or fusing in accurate capil-
laries, V-groove alignment or three

precisely machined pins. Alternatively,

adjustable splices can be made with
fibres mounted in eccentrically
machined holders. All these techniques
have involved losses of only a small
fraction of a dB and some have already
been demonstrated in the field". Con-
nector design has concentrated on
modifications to existing electrical
connectors which enable the fibres to be
accurately aligned when the connectors
are coupled. Attention to mechanical
tolerances has enabled losses to be
reduced to a few dB with 30pm core
fibre waveguides and correspondingly
lower losses for larger cores.

Optical sources. Although low-bit-rate
systems of modest repeater section
could be made to operate with conven-
tional light emitting diodes of the kind
now commercially available, such sys-
tems could hardly be said to stretch the
technology of fibre optic communica-
tion. Also, although rapid progress is
being made with various miniature
neodymium lasers, these all require
external modulators and must still be
regarded as firmly in the realm of
research. We can therefore confine our
attention to high-intensity light-emit-
ting diodes and semiconductor injection
lasers, both of which can be modulated
directly by control of their current
drive. Both have reached their most
advanced state of development using
GaAs and/or Ga,Al,_,As and hence
emitting in the spectral range 800 to
900nm. Both are capable of continuous
operation at room temperature.
Emission at longer wavelengths, in
the range just beyond lum, would be
attractive for two reasons. The first is
that the basic scattering mechanisms
reduce at longer wavelengths and many
fibre waveguides also show lower
absorption. The second reason is that
there is a much lower dispersion of
group velocity due to the material'?,
This last-mentioned attraction is most

pressing for l.e.ds as the combination of

material dispersion and their wide
spectral width of 20-80nm could well
impose the bandwidth limitation in
system design.

Light-emitting diodes in Ga,In,_,As
systems are being investigated to
exploit these advantages' and initial

Fig. 1. 1 Gbit/s sihgle-mode fibre. Laser

current, laser light output and fibre
output after light has been transmitted
through nearly 1km of single mode
fibre.

15 bit word
(111000110000100)
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results are encouraging. From an
engineering standpoint l.e.ds offer one
outstanding advantage in that they
already have a demonstrable life of well
over 10 000 hours. Disadvantages arise
from their large spectral width, from the
isotropic emission of radiation and
hence low coupling efficiency to optical
fibre waveguides; and from the fact that
even small-area l.e.ds designed to
launch light into a single multimode
fibre have sufficient reactance as$o-
ciated with junction capacitance and an
inherent radiative lifetime that makes
modulation difficult at over 100Mbit/s
when operated at high intensity.

Launching efficiency can be
improved and the limitations due to
spectral width overcome by using
lasers. Most commercially available
lasers have a broad contact and emit
over a junction width of over 100um.
Under these circumstances there is little
prospect of providing an adequate
thermal path away from the junction
and operation must be limited to less
than a 30% duty factor. Striped contact
mesa techniques and proton bombard-
ment have all been used to confine the
current and emission to a narrow
region'. These are becoming commer-
cially available. Continuous operation
at room temperature can be effected by
any of these techniques, and, when the
change in refractive index at the
boundary of the active region is small,
single transverse mode operation can be
obtained. Under these circumstances
reasonably efficient launching is possi-
ble even with single-mode optical fibre
waveguides.

Lifetime has long been the major
problem with semiconductor lasers, but
rapid strides have recently been made
and many institutions now report
lifetimes of several thousand hours,
with best results of well over 10 000
hours and extrapolations being made to
around 100 000 hours",

laser drive current

laser output

output from fibre
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Intermediate repeater
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‘Detectors. Fortunately, adequaté sili-
con avalanche photodetectors have
always been available commercially'®.
Although these detectors may not be
optimum and — for some applications
packaging deficiencies have been
apparent — they have enabled labora-
tory systems to be constructed with a
signal-to-noise penalty of only 5-6dB.
Continuing research and new experi-
mental techniques will enable this
margin to be narrowed even further.

Systems. Practical considerations rule
out heterodyne detection, so attention
.can be confined to direct detection.
Also, two-channel systems show a very
minor return at best for the additional
complexity'’, and can be ignored.
Quantum noise, dark current noise and

Fig. 2. Overall system block diagram (@)
wherein initial system repeater spacing
is expected to be 3km. Repeater block
diagram (b) shows optical receiver,
regenerator and transmitter. Degraded
pulse received after transmission is
amplified, reshaped and retimed before
retransmission. Terminal block

diagram (c) shows multiplexing of
incoming signals prior to transmission
and regeneration and demultiplexing of
received signals together with testing
equipment and subscircuits.

leakage noise are all manifest as a shot
noise characterized by Poisson statis-
tics. With proper system design these
will dominate the receiver thermal noise

and quantum noise should form the
largest element. Design principles to
ensure this are well understood'® and
theoretical consideration has been
given to other aspects of system design,
particularly to optical fibre systems'’.
Many systems have already been
demonstrated on a laboratory basis and
scale. Pulse-code modulated systems
with bit rates ranging from 6.3 to
400Mbit/s have been described'®, and
transmission has been reported through
nearly 1km of single-mode fibre from a
Ga,Al,_,As injection laser directly"
modulated at 1Gbit/s?’; see Fig. 1. Pulse
analogue and amplitude modulation
systems have also been described, but as
regeneration is not possible and as
carrier signal-to-noise ratios are inade-
quate for transmission through many
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repeater sections, these cannot be

considered for PTT applications. Never-'

theless, virtually the entire range
discussed in the introduction has been
covered by present-day laboratory
demonstrations.

Overall system design
A field demonstration study is not a
prototype system, but a means of

collecting the maximum engineering’

information possible on optical fibre
systems under normal operating condi-
tions. The scale must be sufficient to
achieve this goal, and will involve a
complete, self-contained, two-way sys-
tem, operating through at least two
intermediate repeaters, with both test
equipment and partially equipped.
multiplexers at the terminals.

In view of the rapid advances in the
state-of-the-art, flexibility is desirable;
spending time and effort on sophisti-
cated and supposedly ultimate solu-
tions, in areas where the scarcity or
transience of available data preclude
this, is not. A modular approach is
essential to maximize the commonality
of equipment between terminals and
repeaters. Design of the individual
modules requires special attention to
give scope for later modifications or
experiments.

A key decision concerns the bit rate.
A good choice is 140Mbit/s which,
though not the highest rate which could
be demonstrated, enables a searching
test of possible exposures to be carried
out, corresponds to an economically
attractive slot in many PTT networks,
and will yield much data relevant to
lower bit rate systems.

There are also a number of subsidiary
decisions on the system and component
details which have to be made, and in
the following sub-sections these are
discussed with reference to the system
and sub-system block diagrams shown
in Fig. 2,

Sources and detectors. It seems highly
likely that gallium arsenide directly
modulated light sources will prove
adequate for all but the very highest bit
rates. For PTT systems the laser will
generally have an advantage, particu-
larly at higher bit rates, because
considerably more power can be
launched into a suitable fibre, from the
dispersion point of view, and the extra
repeater spacing potential is economi-
cally very desirable. The possible
exception is at low bit rates, for example
2Mbit/s, where, because large-core,
high-numerical-aperture fibres can be
used, the laser may have no advantage.

The choice of detector lies between
two silicon devices whose responses are
well-matched to the gallium arsenide
sources: the p-i-n diode and the ava-
lanche photodiode (a.p.d.). With special
high-impedance preamplifier tech-
niques the performance of the p-i-n
diode may be comparable with the a.p.d.
at low bit rates; but at higher bit rates

the a.p.d. has a clear advantage since its
internal multiplication provides lower
noise gain than have available pream-
plifiers. Avalanche photodiodes have,
however, been unpopular as they
require voltages of typically 80-200V
and are reputedly difficult to drive.

The best choice for a field demon-
stration at the present time is expected
to be c.w. lasers and a.p.ds and as they
will almost certainly eventually emerge
as the preferable devices for most PTT
applications and because they enable
more ambitious systems, in terms of
repeater spacing and bit rate, to be
evaluated. This in turn will enable more
comprehensive. data, more closely
relevant to an economically realistic
system, to be accumulated. The choice
can be made with confidence since c.w.
lasers with more than adequate lives for
such a demonstration are already
available and, as will be described in

part two, elegant solutions to the

problems, real or supposed, of incor-
porating both devices in practical
subsystems are being developed.

Fibre type. The choice of fibre lies
between single-mode fibre, with a
simple or multilayer cladding, and
multimode fibre with step or graded
index. Single-mode fibre is in many
ways the best understood; it is conven-
ient to make and has the highest
bandwidth. However, it does pose
Jjointing problems which, while doubt-
less being soluble in the long term, are
truly formidable in the short term. Step
index multimode fibre seems limited in
PTT applications to low bit-rates
(2Mbits/s and possibly 8Mbit/s). Grad-
ed-index multimode fibre is the most
interesting possibility. It is certainly
suitable for very much higher bit rates
than step index fibre and, depending on
how precisely the index profile can be
maintained on a repeatable basis, it may
prove adequate for any likely first-gen-
eration system. On the evidence availa-
ble so far, jointing difficulties appear
comparable with step-index fibre of
equivalent core size. There are admit-
tedly numerous unknowns associated
with this fibre, but in view of its promise
it seems the natural choice for a field
demonstration. Its performance when
produced in pre-production quantities
can then be evaluated in an installed,
jointed cable in a practical environ-
ment.

Coding. In conventional p.c.m. wire line
systems a line code is selected that
avoids the transmission of d.c., ensures
adequate timing content and allows
in-traffic monitoring. The last two
requirements are common to an optical
system, but as we do not have positive
and negative light pulses available, the
best method of implementation might
be different. The present codes used for
conventional wire line systems have
evolved only as a result of considerable
practical experience, and obviously it is
not possible to predict what codes will
eventually prove the most effective and
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efficient in optical systems. There is no
point in going to a complicated code
until more practical information is
available on how optical systems
behave and some of the key compon-
ents develop. This point is illustrated by’
the fact that any system chosen today
would almost certainly be some type of
binary code. But even this broad choice
could be proved. wrong; with the
improvement of lasers and the asso-
ciated driving techniques based on
optical feedback described in part two,
ternary operation is quite feasible and
could be used if it proves advantageous.
The natural choice for this trial is
therefore a code which satisfies the
basic requirements and is simple to
implement. Such a code, which would
also be compatible with an adaptive
equalization scheme, is described in
part two.

Power feeding. Possibly the greatest
problem unique to optical fibre systems
is power feeding, and the optimum
solution will differ depending on the
type of system and country of installa-
tion. For instance, at the lower bit rates
it may prove possible in some areas to
achieve wide enough spacings for
repeaters to be located in, or close to,
buildings with existing dependable
supplies. In general, however, power
feeding along the route is likely to be
necessary unless small, efficient, cheap
and utterly reliable independent sources
become a reality.

It therefore seems prudent to
consider in detail route power feeding in
any field demonstration, and this can be
done either by incorporating conduc-
tors into the cable or by laying a parallel
separate power feed cable. Unfortuna-
tely, either would largely negate the
electrical isolation advantage of optical
transmission systems. The parallel
power feed obviously could be used, but
would prove little. Because an integral
power feed cable has certain advan-
tages in accommodating route growth
and supervision requirements it seems
best to use a field demonstration to
make a practical evaluation of this
technique.

Supervision. In a conventional wire line
system the transmission line itself is
used not only for power feeding but also
as a low-loss supervisory circuit. An
all-optical supervisory channel could be
devised, but would add significantly to
overall system complexity, and proba-
bly require amplification at each
repeater. If power feed conductors are
included in the fibre cable it is obviously
attractive to use these for the super-
visory channels for at least an interim
solution. We also have to consider what
supervisory information has to be
handled. As with coding, the ultimate
supervisory solution cannot be fore-
seen, particularly as more practical
evidence is needed of which parameters
should be monitored in an optical
system. Indeed, the whole supervision
philosophy might be different from a
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conventional system. It is certainly
desirable to avoid the need for any
special remote'monitoring of the source
parameters. It is preferred to rely on
optical-feedback-controlled driving
techniques which, with the continuous-
ly improving source-life characteristics,
should provide the best solution to the
problem of supervision.

Equalfzation. The problem of providing
equalization in optical systems is basi-
cally different from conventional sys-
tems in two main respects. Firstly,
optical detectors are square-law devices
and hence phase information is lost on
detection. Secondly, the source of
dispersion in a fibre arises from a
radically different mechanism from the
skin effect in wire cables, and its

magnitude, though smaller, is generally:

far less predictable and reproducible.

As a consequence of the first point,
electrical equalization is relatively less
effective compared with conventional
systems, causing one to examine
whether optical or pre-detector equali-
zation might be feasible. In principle it
could be applied to multimode fibres
because the angles at which rays
emerge from the fibre serve to label the
individual groups of modes, each with
its own characteristic velocity, and
some method of delay compensation?2!
could be applied. It seems unlikely that
this would be effective in a practical
PTT system, since even with almost
perfect fibres the spacings are so long
that significant mode mixing will occur,
probably further enhanced by joints
and microbends. We are thus forced
back to electrical equalization, requir-
ing the use of a fibre which introduces
relatively little dispersion.

The situation is simpler for single-
mode fibres, where the propagation
delay correlates directly with the trans-
mitting wavelength, and in principle
several optical equalization schemes
should be effective. At present this is
largely of academic interest as the
dispersion of these fibres is so low with
single-mode sources that bit-rate-dis-
tance products up to tens of Gbit km/s
could be transmitted without the need
for equalization.

The second point makes it difficult to
design the equalization at all, but a
prime requirement at this stage is
obviously flexibility.

A further point is that in conventional
systems, because the amount of equaii-
zation required is related to the total
attenuation, it is practicable to have an
adaptive equalization system. In fibre
systems there is no such simple rela-
tionship, but with the appropriate
choice of coding, an adaptive system as
described in part two should be possible,
and would obviously be very desirable.
Thus, although it may not be practica-
ble to incorporate an adaptive system
into the main hardware, it should
certainly be possible to use a field
demonstration system to evaluate the
practicability of building adaptive
equalization into a future system.
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Silica fibre of 150mm diameter broken
by hand (a) and broken by machine (b).

The propagating medium

The medium for propagation in a field
demonstration involves not only the
fibre waveguides themselves but also
the cabling, the jointing and the instal-
lation techniques. Although these tech-
niques are subjects of study in their own
right, certain aspects are intimately
bound up with the planning of an
optical fibre field demonstration and
cannot be divorced from it.

Fibre fabrication. In view of the pre-
ferred repeater spacing and capacity
arrived at earlier, the wide choice of
materials and technologies outlined can
be narrowed. First, when allowance is
made for additional losses in cabling
and splicing, sufficiently low attenua-
tions can on be obtained when using
high-silica-content glasses. Again, an
accurately graded profile can most
easily be obtained using chemical
vapour deposition. These, techniques
are flexible and we can contemplate
changes in waveguide design or the
carrying through of more than one
design, provided that the external
diameter, stiffness, mass, and other
physical properties of the total wave-
guide are not altered to an extent that
could be significant in the cabling
processes. It would then be possible to
change to single-mode guide for
instance at a late stage in the
preparation of a field demonstration.

At present most of the available fibre
waveguides are the by-products of
research programs aimed at the eluci-
dation of many of the remaining
problems. As such it is hardly possible to
consider the yield and how this can be
scaled up. During the preparation for a
field trial, though, it will be essential to
concentrate on a few uniform products
of high consistency. One of these could
well be a graded-index fibre with a core
diameter somewhnere between 30 and
100xm with a gradation of the form:

i = n.di=(An/n) (r/q)x}within the core,
n?ana ;1l,l=(n ,(1—?\11(/n]i)n 3he cladding.

It would be reasonable to aim for
An/n>1%, giving a minimum pulse

dispersion of below 100ps/km when the
exponent a is exactly the optimum. A
practical pulse dispersion figure may
well be an order of magnitude higher
due to small errors in a, but may be
reduced by mode mixing. The optimum
occurs close to a=2 for a Ge0,/Si0,
core and an operating wavelength near
to 850nm. The overall diameter
of such a fibre could well be between 100
and 150um, as this offers a good
compromise for cabling purposes. Hav-
ing chosen such a product many of the
parameters will have to remain fixed,
and in some respects further research
which will point to better designs must
be ignored. In part this accounts for
engineering margins which may look
rather conservative when one considers
the rapid progress in this field during
the last few years.

On the basis of such a fibre waveguide
and the machinery in current use?®, fibre
could be produced in batch lengths

‘between 2 and 5km. Two or more

batches could be produced per day; but,
if the yield is to be high, very close
control will be required on all para-
meters at every stage. In the deposition
stage, the mass flow of each gas and the
temperature of the reacting zone must
not only be closely controlled but must
be very uniform throughout every pass.
Again, during the collapsing stages
temperature and traversing speed must
be accurately controlled. In this way a
very uniform preform can be obtained.
This can be pulled into a homogeneous
fibre waveguide, but careful control of
temperature and profile in the pulling
zone is essential. Also, inadvertent
changes in pulling speed must be
avoided, but judicious use of feedback
control from fibre diameter monitoring
can be used on this last parameter to
improve the uniformity of the product.

Connectors and splices. Joints will be
required at each source and detector.
Demountable couplings will be required
at the transmitter, receiver and every
intermediate repeater. In addition, if we
accept the hypothesis that the cable is
to be installed in conventional British
Post Office ducts, splices will be needed
at intervals of between 100 and 500m.
Also, allowance must be made for at
least two other splices per fibre per
repeater section, to take account of
accidents during cable manufacture or
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installation. Although some prefabrica-
tion may be possible, the bulk of the
splicing operation will have to be
performed in the field.

No real problems are anticipated for
the joints between waveguide and
detector. High transmission efficiency
should be obtained between a small
laser source and graded index fibre of
the proposed design. However, if the
energy is launched with isotropic
distribution, as it would be from a
light-emitting diode for instance, 25% of
that launched will be in leaky modes®.
Improvement is possible with a laser
source. As demountable connections
occur comparatively seldom, a loss of
up to 1dB can be tolerated, but loss at
splices should be about 0.1dB and must
not be above 0.25dB. This implies that
variations in core diameter should be
below 1.0%, and lateral tolerances or
eccentricities below 3.5% of the core
diameter for good splices with a graded-
index fibre.

Further information is required on

the effect of such splices on modal

dispersion. A large amount of mode
mixing is introduced at an inaccurate
splice, and in the initial stages this could
aid the establishment of modal equili-
brium. Beyond that the effects of such
perturbations are difficult to predict. If
single-mode fibre is required, suitable
waveguide design can raise the core
diameter to values where the above
tolerances can be met?, but other
techniques can be used to aid splicing.
Localized reduction in the normalized
frequency of the fibre waveguide
spreads the electric field and reduces
the effect of lateral displacement. This
can be effected in the field with
multicomponent glasses by pulling
down the fibre, but a suijtable technique
is difficult to envisage in silica.

Quality assurance. Measuring tech-
niques are largely diagnostic and
involve considerable effort in measure-
‘ment and analysis. With' a highly
uniform product such time-consuming
processes will not be required after the
manufacturing procedures have
become firmly established. From this
point measurements can be geared to
quality assurance and will fall into
manufacturing and field categories.

In manufacturing, routine
measurements® of fibre geometry, core
profile and refractive index difference,
will be required. These can all be
obtained by interference microscopy of
a section of fibre??, or by reflection
measurement using a laser scan®®.
Attenuation measurements will be
required but not as a compiete spectral
scan. The attenuation at the operating
wavelength is of obvious importance,
but other wavelengths will have to be
monitored to keep a check on known
potential deficiencies. For instance,
measurements at 630nm will indicate
when problems from drawing-induced
colouration are being encountered®.
Dispersion measurements are also

required to monitor uniformity and
residual stresses. Steps must be taken to
ensure that there are no stresses applied
to the fibre during this measurement.
Possibly the most sensitive indication of
inhomogeneities is the length to modal
equilibrium, determined by a shuttle
pulse technique.

In the field, measurements of atten-
uation can be comparatively simple as

effects will probably be gross. A port-,

ableinstrument suitable for carrying out
such measurements has been
described”®. More important will be the
effects of installation on dispersion.
Fortunately, these are most likely to
increase the bandwidth of the propa-
gating medium. Two basic methods are
available for making these measure-
ments in the field. A portable apparatus
‘for carrying out frequency domain
measurements on the transfer charac-
teristic of the waveguide has been
demonstrated®. This has the advantage
that coaxial cable engineers are familiar
with the technique and existing systems
are specified in this way. However,
pulse dispersion measuring apparatus
could be made simpler and automatic
analysis and presentation in terms of
transfer characteristic provided.

(To be concluded.)
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New portable DMMs.

New Fluke DMMs Fluke have
introduced two new digital
multimeters. That is big news in
itself, because when you are already
producing the best selling
instruments on the market, how do
you bring off another success?

The answer has beentotake an
outstanding specification and shrink
it into a truly portable instrument.

True RMS a.c. This is the most
important feature — especially when
you realise that it is incorporated
ina battery operated instrument that
measures lessthan 6 x 5 x 2%in. and
weighs only 2% Ib. It means that you
can take lab. quality measurement
outin the field, free from the shackles
of size, weight and power points.

Two versions - 8030 & 8040
Both models offer five ranges over

Only Fluke make them-
only ITTsell them.

five measurement functions and
include autozero. The 8030 is a 3%
digit instrument with a useful diode
test facility. The 8040 has 4/ digits
and incorporates autoranging.

The only way to buy Both
these briefcase sized DMMs are I
available fromiTT Instrument
Services; and from nobody else, not I
even from Fluke. Which brings
together the best sellers among |
portable DMMs and the biggest
name in the instrument distribution I
business. That means no-delay I

I?ill in this coupon for your copyo_f—l
the data sheet on the 8030 and I
8040 and send it to:

ITT Instrument Services. I
Edinburgh Way, Harlow, Essex. I

Company -

Address - N
telephone ordering, streamlined
internal processing, and delivery
from stock.

Ask for a spec. sheet now. Or
better still, get ITT to arrange a demo.
You will be more amazed by the

performance than the price!

ITT

The only way to buy.
Harlow (0279) 29522.
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Most portable cassette decks are quite happy
recording the odd pop song.
- But give them something truly challenging,
"k and you soon realize their shortcomings. Fine, if

you're content to be unambitious. But at Nakamichi
we think yeu should be able to record any sound
you want. Which is the reason why we produced

- -  theNakamichi 550.

- From a mouse

squeak to the triumphant
sounds of Beethoven,
you can record it all on
a Nakamichi 550.

Its peak level
meters have a range of
45dB. Its signal-to-noise
ratio is more than 60dB.
[ts microphone inputs
have a dynamic range
of 125dB.

Wider ranges than
any other portable
cassette deck in the world.

And that’s not all.
The 550 is also the only
portable cassette deck

with 3 microphone

inputs. And a tape

end alarm with
pre-set timer.

The only one

too,with a button
that shows how
much of your
cassette you've used.
And Nakamichi's
exclusive record/playback
head. And it's the only one
with a battery life that can give
you up to 15 hours continuous playing.
: When you try the Nakamichi 550,
you'll know why it costs £338-66 including VAT at 12%%.
e Suddenly, other portable cassette decks look like toys.

\ . . o
3 .

NAKAMICHI

- THE WORLD'S MOST VERSATILE PORTABLE CASSETTE DECK
” Natural Seund Systems Limited.

- Stm'thgg_ na Read, North Wembley, Middx. HA9 8QL.01-904 0141.
WW—971 FOR FURTHER DETAILS

¢ 73 R \ : .
)‘;{'rz"h’o“i.’ L8 QFM.}\" : SRR L N
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Earthing, shielding and filtering

problems

3—Pick-up problems in electrically-adverse environments

by R. C. Marshall, M.A., M.|.E.E. Xerox Research (UK) Ltd

Case 6

Situation: Subassembly amplifier.

Symptom: Hum or high frequency
signals, which may have been demo-
dulated by non-linearity due to over-
load, appear at the output. In some
cases these vary if people or non-
ferrous objects move nearby.

Problem: Stray capacitance from input
to other circuits or objects, or wiring
acting as an antenna.

Cures: Reduce source resistance;
increase source capacitance; or reduce
amplifier bandwidth.

Put a grounded non-ferrous shield or
box around the input circuit. The
situation is very likely that of Fig. 4(b)
(September) and the same cautions
apply.

Ensure that there are no nearby
ungrounded conductors such as spare
cores in multicore cables or structural
hardware.

Comments: A closely related problem is
that due to stray capacitance from a
supply transformer secondary to
ground. Despite the existence of the
usual electrostatic shield a spurious
current can flow along power supply
outpyit wires, as shown in Fig. 6(a).

Problems resulting from ineffec-
tive or insufficient grounding,
shielding or filtering are not easily
anticipated or understood, yet
this is one of the least-taught
aspects of the electronic engin-
eer's art. Difficulties arise from
components not shown on circuit
diagrams, modes of operation not
contemplated by the designer
and, worst of all, several such
modes operating at the same
time. Cure of one mode may not
eliminate the symptom — only
when all spurious couplings are
removed at the same time will
correct operation occur.

This month, the problem of
obtaining good performance in
electrically adverse environments
is considered. H .e, the major
effects are cap citive and elec-
tromagnetic r .ckup. Some pre-
cautions are so simple that they
should be taken as a matter of
course.

The principal component of C in a
conventional transformer is between
the inner end of the secondary and the
electrostatic shield. It can therefore be
minimized at near-zero cost by turning
the secondary winding inside out, with
one of the centre-tap points next to the

shield as shown in the winding section
Fig. 6(b). Alternatively, a second shield
may be used, connected to the output,
as in Fig. 6(c).

These precautions are usually
required only if the supply frequency is
high or the load at a high impedance to
ground. However, if the return resis-
tance is open circuit, in Fig. 6(a) a
potential appears on the load even if it
is switched off by the switch shown.
This can result in damage to semicon-
ductor devices in the load if it is then
serviced with a grounded soldering
iron.

In the real world completely isolated
pieces of electronics such as case 6 are
rare, so consider next case 7.

Case 7

Situation: Subassembly with various
cables from it.

Symptom: Switching clicks or radio
frequency signals appear despite all the
cures so far suggested.

Problem: Interference is conducted
along cables, incoming, outgoing, or
power supply and thence couplied
through real or stray circuit elements
into the circuit. Interference may
appear on these cables by direct con-

Fig. 6 (a)

a I

N

return <
resistance

b ]
=
H

—

A,

>
>

(b)

shieid

core

secondary

I
!
|
|
|
|
|
|
|
|
|
I

primary

(c)

core ]

—

I

Lsecondary

i
|
|
i
|
|
|
|

L ct
2nd
shield e
. 4
1st shield
primary




74

Wireless World, November 1976

Fig. 7 (@)

power drill

B>—

antenna
pickup

(b)

L
supply —‘—KUU-O’D—I—— load
C

l supply pickup

(c)

[

L
supply —Tfm—!oad
C

(e)

(d)
_J_3n9
supply L2 — load
220n
4:7
N

£

load

-

(8

A a h)

ur%

duction from other apparatus’, or by
pickup onto the cable acting as an
antenna. Fig. 7(a) shows a typical
situation.

Cures/Preamble: The working environ-
ment is usually defined by explicit
specifications only in military
situations® although maximum emis-
sion from electronic equipment is
defined by a variety of national and
international standards. Generally
these limit conducted interference from
apparatus to 1 to 6mV per 10kHz
bandwidth in the h.f. range, but allow
rare clicks up to 1V. The commercial
radiation environment will depend on
the proximity of both deliberate trans-
mitters and unintended sources such as
r.f. welders and fluorescent lamps, and

in the absence of direct information can
only be assumed to lie somewhere
between ImV and 100mV/metre/kHz.
White noise signals increase as the
square root of bandwidth, so that one
hundred times greater signals will
appear in a 10MHz bandwidth system.
With single-frequency signals it is just
the probability of their occurrence that
increases. The choice cf design figure
requires knowledge of the working
environment and of the consequences
of trouble; occasional clicks in a
programme of music are acceptable, but
occasional corruption of a computer
program is not.

Susceptibility to an r.f. interference
field depends on cable length in relation
to the wavelength of the interfering

signal, reaching a maximum at a
quarter wavelength, and thereafter
fluctuating between this value and zero
due to cancellation. To assess pickup,
first ascertain the maximum frequency
to which the system will respond, then
calculate the quarter wavelength. If the
cable lengths associated with the sys-
tem are shorter than this, the voltage
pirkup will be given by length X field,
and, very approximately, will be fre-
quency independent. If the cable
lengths are much longer, the pickup will
be that corresponding to a quarter
wavelength, and will thus increase at
lower frequencies.
Actions: Shorten cables.

Output, control and power cables for
example should be arranged so that
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they cannot couple interference into
more sensitive circuits. Use isolated
transformer windings and careful
layout. Ensure that out-of-band signals
cannot be coupled from output to input
via negative feedback components.
Though not strictly interference, bias
voltage at the output of a magnetic tape
record amplifier is such an out-of-band
signal.

Filter power and control cables where
they pass through the shield box wall.
The design of filters for this purpose is
overshadowed by the uncertainty as to
terminating impedance, for this will
vary with frequency and application.
This results in apparently anomalous
behaviour, as a shunt capacitor alone is
useless as a filter element if the source
impedance is zero, but effective if the
source impedance is high. The reverse is
true of a series element, such as an
inductor, so the two should always be
used in combination, as in Figs. 7(b)
& (c).

Current flowing through C in Figs.
7 (b) & (c) will add to the circulating
current in the ground wire and make
the problem of case 3 in Part I worse.
This can be avoided, though probably
only at high frequencies, if the capacitor
is on the load side as in Fig. 7(b). If
greater series-mode attenuation is
required, filters with three to six
elements are used. Very low impedance
to the correct ground point is essential;
special capacitors are vsual’.

Resonance of the filter due to the
mismatch is a problem which can be
avoided by deliberately adding loss to
the elements®. A simple example of this
is encountered in the distribution of low
voltage supplies to a number of sepa-
rately shielded stages using feed-
through capacitors for high-frequency
decoupling”. If low-frequency decou-
pling is provided by a larger capacitor in
parallel, its lead inductance will form a
parallel resonant circuit with the feed
through at some higher frequency. This
can be damped by the use of a series
resistor as in Fig. 7(d).

The inductor L has to carry the circuit
current without saturation of its core. If
the current is appreciable, then inductor
bulk and cost will be appreciable too.
Economies can be made where the go
and return wires run together, for most
interference will be common mode, that
is between the wires taken together and
ground as shown by the generator ¢, in
Fig. 7(e) Here the sense of the two
identical windings on L is such that the
supply current does not magnetise the
core, so it can be smaller. Consequently,
the inductor has no effect on the
differential mode interference voltage
€4 — this will be attenuated only by the
supply impedance and C, in series with
C,. On the other hand common-mode
voltage such as will predominate from
radiation pickup and ground potential
differences will be attentuated by L and
C, in parallel with C,.

Low-cost precautions: Use as filters

components already required for other
purposes, by careful choice of configur-
ation and layout. For example, in Fig.
7(f) the on/off switch shares a com-
partment with the supply transformer
so that supply wiring is well away from
the load. The resistor Ry is required to
limit peak diode current, and together
with the transformer leakage reactance
it forms the series element of a filter.
The electrolytic reservoir capacitor C,
acts as shunt element, augmented at
high frequencies by the ceramic capaci-
tor Cs. a

Choose the input circuit configura-
tion for minimum pickup. The situation
is like that of Fig. 2 (August), the only
difference being that the e.m.f. JK arises
from a different source: the effect of C;
is greater at high frequencies so that
balanced cable becomes more desirable,
and skin effect may effectively separate
currents on the inside and outside of the
shield so that coax acts as triax.

If the input cables are of appreciable
length and particularly at those fre-
quencies where they are'an odd number
of quarter-waves long, the proposal in
Fig. 3(b) (August) is unsatisfactory, as
the resulting resonance gives the
ungrounded end of the shield a very
high impedance, and consequently high
potential. These resonances can be
damped by loading the outside of the
cable with lossy ferrite rings at the
grounded end (where the shield current
is highest), or by providing shunt
damping at the ungrounded end, (where
the voltage is highest). Both techniques
are illustrated in Fig. 7(g). They have
the merit of converting unwanted r.f.
energy into heat, rather than reflecting
it.

If the subassembly is a receiver, it will
have an antenna cable which can often
be balanced as in the previous
paragraph, but cannot be filtered quite
as easily as a power lead! Often there are
electronics that can be driven into
non-linearity prior to the bulk of the
selective circuits. Interference then
intermodulates the wanted signal, and
no amount of subsequent filtering will
remove it. The cure is to design
carefully the distribution of gain and
selectivity in a receiver, and, in particu-
lar, to avoid the use of wide-band
preamplifiers'*.

As indicated in Part I (August),
balanced inputs distinct from the
ground connection are desirable. How-
ever, at high frequencies balance
becomes increasingly difficult to main-
tain, and the dominant need is to
minimize the common-mode potential
by multiple grounding of all box and
cable shields using as many parallel
paths as possible to lower the reactance.
In a sense this is the opposite of the
low-frequency technique — changeover
should be at a frequency somewhere
between 50kHz and 1MHz — but both
can be combined if twinaxial or triaxial
cables are used as in Fig. 5(c), (Sep-
tember), or if a cable shield is grounded
only at r.f. by a capacitor (as in Fig. 7(g)
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if R=0). A method of improving the r.f.
performance of balanced inputs is the
common-mode choke!!, already men-
tioned in connection with power
supplies. It is only effective at high
frequencies, and is usually used in
conjunction with other balancing
devices, that take over at low fre-
quencies, as in Fig. 7(h).

Sometimes it is possible to eliminate
interference at source, though this is
usually difficult and time-consuming.
The suppression of thermostat contacts
or vehicle ignition systems'? are exam-
ples of this.

Next article discusses the effects of
purely magnetic pickup.
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Announcements

Customs and Excise have issued a VAT leaflet
correcting their earlier list of electronic compon-
ents attracting a VAT rate of 12%4% as opposed to
8%. The substance of the change is that only plastic
encapsulated Zener diodes (Section K, sub-section
iv) attract the higher rate of 12%4%.

BASF (UK) have moved their offices from
Knightsbridge to Haddon House, 2-4 Fitzroy Street,
London W1P 5AD.

CBS have ordered two automatic Tachos 12
cassette loading machines from Hayden Labora-
tories for CBS's Aylesbury factory. The Tachos 12
loads up to 50 cassettes at four a minute, say
Hayden, and is the fastest yet developed. This is
their first sale in the UK.
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Continued from page 50

A prejudice against
engineers

The child who intends to become an
engineer “will be fortunate if any of the
teachers in his science sixth have any
but the remotest contact with engin-
eering.” This assertion was made by Sir
John Baker in a presidential address at
the opening of the 138th annual meeting
of the British Association for the
Advancement of Science. “The child
will spend some of his leisure listening
in, watching television or reading the
newspaper. The media do give some
time and space to engineering achieve-
ment but without exception, whether it
is successful space travel or winning oil
from the North Sea, it will be described
as another ‘triumph for science’. It
would not be surprising if even the
brightest child became confused.”

Sir John’s explanation was that
scientists had continued to cultivate
their political influence despite suc-
cessful pleas for government money to
carry out fundamental research. The
money had led to “an extraordinary
era” which was ‘“unplanned and
influenced by unrelated and largely
fortuitous factors; unrelated but in their
cumulative effect disastrous to the
economic health of the country.” The
unrelated factors included the loose use
of ill-defined terms, where the once
honourable title “Engineer” became
“Scientist’” or “Technologist”, the
development of television and other
popular means of communication and
the great explosion in higher, particu-
larly university, education.

The opportunities that existed after
the war for rebuilding our industrial and
engineering base had not been
grasped. Quoting former president Sir
Alec Cairncross in 1971, he said: “Post
war discussion was dominated by what
were thought to be the achievements of
science in wartime. In fact these
achievements were in large measure the
achievements of scientists rather than
of science and, what is more, scientists
acting as technologists, that is, helping
to produce military hardware. The
necessary scientific knowledge was
largely available before the war; it was
the engineering know-how that had to
be created.”

He did not believe that the reason for
the lack of status of engineering could
be laid entirely at the door of human
snobbery. Cambridge University, after
all, had produced more graduates who

had read engineering than any other.

subject, certainly any other science
subject, but it was frightening that in
the last three years the proportion had
dropped to below 9%. Nevertheless, he
thought it possible that a mistaken idea
of status and glamour could have been

produced by the expansion in higher
education, and the susceptibility of
school children to the influence of their
teachers and the mass media, “all of
whom had somewhat distorted ideas
about science and engineering or, at
least, about the respective roles of the
people they described as ‘scientist’ and
‘engineer’.”
" The result of all this has been, he said,
that scientists have had little or no
direct effect on society, since the
scientists, having themselves been
deceived, took little or no part in what
had been regarded as engineering work,
and carried on with perpetuating their
own kind and increasing their facilities,
“believing that this would enrich us all.”
The engineer as presently defined had
to work under more pressing restraints:
“The public have been so pampered for
generations that they take our engin-
eering marvels for granted. They no
longer realise that the machines and
structures on which they depend, the
kidney machines that keep some of
them alive, the complex equipment we
sell abroad to pay for our food, must all
be conceived, designed in every minu-
test detail, fabricated to fine limits from
the right materials, put together and
then they must work. ... The
demands, intellectual and in every
other way, of the engineer’s work are
of a higher order than those facing the
scientist”. If we failed to attract into
engineering a far greater proportion of
those with outstanding ability “we will
not survive as an effective people.” He
confessed he was ‘‘irritated” with
industry and the professional engineer-
ing institutions for not being more
active in putting their own house in
order, and “with the individual engineer
for his smugness in not lifting a finger to
raise his own status.”

Medical research

When the first Spacelab flight is made in
the early autumn of 1980, launched by
NASA's Space Shuttle, it should be
carrying an electrophoresis experiment.
Electrophoresis is the movement of
suspended particles under the influence
of an electric field and the movement of
such biological particles is a widely used
aid in medical diagnosis, particularly of
cancer and heart disease, and in
immunology. The technique is used to
separate some of the rare elements from
transfusion blood but, on earth, the
separation is limited by gravitational
effects. In space the process could be
made much more efficient.

The British Aircraft Corporation say

~ they and Electronic & Space Systems

have completed a study for the Euro-
pean Space Agency of the feasibility of
developing a general purpose floating
zone electrophoresis experiment which
could be carried up with Spacelab. The

I
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technique has been developed by the
Protein Fractionation Centre of the
Scottish Blood Transfusion Service at
Edinburgh, under the leadership of the
centre’s scientific director, John Watt.
The British Aircraft Corporation have
been studying ways of putting the
biological samples into spacelab, and
building the necessary control equip-
ment.

Further notes on the
self-setting time
code clock

The following list of corrections and
explanations will be helpful to readers
of the time code clock articles in the
August, September and October issues.

Receiver Fig. 1.

The ten turn potentiometer can be a 200
or 500 ohm cermet type. Signal strength
meter movement should be 100uA .f.s.d.
The capacitor across T, primary should
be 4,700pF not 47n.

Decoder Fig. 4.

The capacitor across pins 10 and 11 of
IC; and C, should be non polarized
types. IC,,, is half of a 7420 and not a
7470 also, pin 11 should be pin 13.
Emitter resistor of Tr; should be 4k7 and
not 47k{2 as shown. The resistor on pin 2
of ICq, is 1kS2.

Seconds counter Fig. 6.

The transistor on pin 5 of IC,;, and Tr,
are both BC182 types. IC,,is a 7400. Two
gates are marked IC,;,, but pins 11, 12
and 13 should be 17d. C, and the
capacitor between pins 10 and 11 of
IC,; are both tantalum. On the last-
mentioned the positive end goes to pin
11. The pin numbering of the 747
displays is incorrect. Connections as
shown in Fig. 11 should be followed.

GMT to BST converter Fig. 9.

The i.c. numbering does not follow on
from previous diagrams. IC, is a
7400, IC,, a 7408, IC 5 a 7432, IC,, a 7486,
and IC,; is a 7240.

Components list
IC marked SN7412N should be 74121.

Because the op-amps in the receiver are
'used with an unconventional supply it is
possible that IC, will not fall below 2V in
the no signal condition. This produces a
permanent a.g.c. voltage on the emitter
of Tr, and, hence, a reduction in gain.
Several popular brands have been tried
successfully in the design but Texas
types are recommended throughout.
Alternatively, the bias on Tr, can be
altered to increase the base voltage to
around 3V.
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Alive and just kicking

The state of audio as seen from Harrogate

The audio market would still appear to
have life in it, and although views
among exhibitors at Harrogate’s Audio
76 exhibition in September were mixed,
most might agree with the exhibitor
who said: “In spite of inflation and all
the rest of it, I wouldn’t be very
surprised if we had a very good year.”

It seems clear that the public is
becoming more discerning, paying less
attention to either specifications or the
exhortations of more or less
trustworthy reviewers and more to the
evidence, however wilful, of their own
ears. Money that would once have been
spent on radiograms is buying music
centres, and the music centres are
becoming more refined. Aiwa may
claim that they were the first to produce
a “true hi fi” music centre with Dolby
noise recuction but Dolby, without
which neither multitrack recording at
one end or the consumer cassette
explosion at the other could have
happened, is, it seems, no longer
enough. Next year a Dbx option will be
available on at least one cassette deck
as well as Dolby, and BASF, most of
whose machines are made by Aiwa, are
already offering DNL and Dolby on the
8200 steren cassette deck.

Connected with these additions,
ironically, is some movement away
from cassettes. Dbx, for example, can be
used with records as well as tape, and
one exhibitor remarked: “A lot of people
start off with a cassette deck but within
six months they want a record deck.”.
Part of the reason, he said, was that
cassette prerecorded material quality
was so poor, but in any case the choice
of material on cassette was still limited.

One consequence of the music centre
and cassette boom has been the proli-
feration of tape coatings. The extent of
the problem was made clear in an article
in September’s Practical Hi Fi & Audio.
That some tapes give better results than
others is beyond doubt, but the
customer has to use different tape bias
for most of them. In addition, the man
who sets up his machine for the tape he
thinks preferable is unlikely to be able
to hear the prerecorded material he
wants on tape, adding to the slight
tendency to move back to disc: BASF,

for example, said there were only about
two dozen titles on Ferrochrome. Pyral,
who have just introduced the Optima
pure microferric tape to complement
their Maxima, which has a slight doping
of cobalt, claim to be conducting
market research to discover what
machines the public are using and on
what settings, presumably so that they
can design a tape to suit. While this a
novel approach perhaps things are bad
enough as they are. '

One cassette machine producer,
NEAL, said that often the customer was
sold tape that needed a great deal more
bias current than the machine he had
bought was able to deliver: “The effect
is to exaggerate high frequencies. They
say, ‘You might get an increased high
frequency response,’ but of course you
will, because the machine is under-
biasing the tape.”

Neal is a good illustration of how
useful the tape cassette has become in
fields other than hi fi. NEAL make a
four-channel machine which is used for
instrumentation and data recording,
though the cassette is mostly a secon-
dary medium in many cases, providing a
quick reference to the highlights of a
data sequence. One example was e.C.g.
recording in hospitals. Two tracks are
used for data, one for a time track and
one for a spoken commentary, perhaps
by a surgeon who interprets the data
tracks.

Some British manufacturers, who
may have an axe to grind, think the
public is tiring of flashy dials and knobs
and moving towards a simpler, more
elegant — not to say more “British” —
approach. One said that although
British equipment once looked old-fa-
shioned it had now become more

Signalmaster 8, an
unusual tuner design
available as a kit from
Doram electronics at
around £100.
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attractive. The evidence for this seems
slender, unless you are prepared to
attach importance to good but
unrepresentative amplifiers such as that
made by Naim which have no tone
controls at all.

The amount of available power from
amplifiers seems still to be increasing.
Many manufacturers thought that this
had been one of the effects of greater
use of i.c. technology and of a continu-
ing tendency to inefficiency in loud-
speakers. Integrated circuits make the
initial design easier, and therefore
cheaper, they make servicing easier,
and larger output stages can be put in
the same amount of space that used to
be occupied by all the electronics from’
preamp stage onwards.

The public, if they are aware of the
new technology, seem less impressed by
the letters “i.c.” than “f.e.t.”, but they do
want higher power. So that while “i.c.”
occurs rarely as a sales point Trio, for
example, make special mention of their
“complementary Darlington power
blocks,” which include the output
transistors, driver stages and input
stages to the power section in the form
of a differential amplifier. Marantz are
also plugging their use of complemen-
tary output stages and lower feedback,
leading they say to less transient
distortion, and direct coupling. Trio also
claim to have compensated for power
surges on one channel causing tempor-
ary stereo image shifts by building
separate power supplies for each chan-
nel, though how much this worries most
listeners remains to be seen. One device
that seems to have been taken up by
audio manufacturers in no small way is
the l.e.d. “People like to see flashing
lights,” said one exhibitor, and typical
applications are those like the “tape
run” indicator on the NAD 900 cassette
deck. Like most machines of its type it
had front loading and two large VU
meters.

One reason for the growth of music
centres has been that it is only the
enthusiast who is prepared to make
separate decisions about each compon-
ent of the audio system and then
undertake to match and connect them
all up, so that while the music centre
market is moving upwards in quality
there is still a gap, though a smaller one,
between than and what most regard as
the hi fi market.

One of the most difficult matching
problems for the non-technical buyer
appears to be the power amplifier and
the speaker. It has often been argued
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that the best way round this is to
combine the two, and Alice (Stancoil)
have gone one better than previous
attempts by using the current dumping
circuit technique developed by the
Acoustical Manufacturing company,
probably the most significant, if not the
only development in audio this year.

Alice emphasise that the speaker
amplifier is as suited to domestic as
professional use, though the name
“Quality Assessment Monitor,”
abbreviated to QAM, and the fact that
the IBA were involved in its design may
intimidate some punters. The amplifier
feeds 100W into a four unit loaded bass
reflex speaker designed by Peter Kee-
ley. It can be used with any preampli-
fier, though the tendency for manu-
facturers to produce integrated power
and preamplifiers restricts the
customer’s choice a little. Alice are
bringing out their own preamplifier, the
PSC1, with a number of features which
make it more flexible than most: to
name but three, the pickup amplifier is
mounted in a plug-in module which can
be detached, placed near the signal
source, and connected to the control
unit via an extension lead; many of the
outputs are duplicated on phono and
Cannon connectors; and there is a
separate 10W amplifier for headphones.

Other manufacturers have said that
the combined speaker and power
amplifier has the disadvantage that it
needs a separate mains lead (to which
Alice reply that so does an electrosta-
tic), and that it can be often difficult to
service, since a fault cannot so easily be
partly diagnosed, as is often done, over
the phone. That the customer must
decide for himself when he hears the
Alice combination. One trade comment
was: “The public is not ready for an
integrated speaker. I'd like to do it that
way — it’s the proper way to design the
beast, but they’re not ready for it yet.”

There were some other interesting
views on how closely the trade and
press were in touch with public taste.
For example, Audiomaster, Rogers and
Chartwell are all producing the LS3/5A
under licence from the BBC. Those who
have heard the speaker say that it is a
remarkable piece of design, and it
becomes even more impressive, it
appears, when compared with others in
ablindfold test where all the speakers in
the comparison are behind an acousti-
cally transparent curtain.

Yet the very combination of qualities
that make the speaker such an advance
— its good sound combined with its
small size — appear to be responsible
for a certain prejudice against it.
Among reviewers who are not accus-
tomed to quite such good performance
from such a small speaker the tendency
is to allow its smallness to prejudice
their assessment of its performance.
Some dealers have had to be convinced
that such a small speaker is worth its
£140 or so, not because the public
wouldn’t pay that much but because of
their own assessment of the product:

Leak 3080 loudspeaker, one of the 3000
series referred to in the text.

Allan Coleman of Audiomaster said:
“Dealers still equate size with price. In
that respect the public is ahead of the
dealers.” They were coming round,
though, he said, and in two months
Audiomaster had built up a dealer list of
45.

Another example of under-rating the
intelligence of the customer was Dual’s
misplaced assumption that potential
customers might be impressed by their
playing records upside down. Fortuna-
tely such imbecilities were not much in
evidence on other stands.

Indeed, anyone who imagines that
the public will swallow anything put in
its trough would do well to note the
neglect of quadraphony. Four-channel
sound is bedridden, and its illness may
be terminal. Already manufacturers
who provide four channel options are
either building in decoders switchable
to more than one system or, like
Marantz, offering extra plug-in units
according to which system the
customer prefers. A similar example of
resignation to the inevitable was
Shure’s decision to market their M24H
cartridge on the basis that it was suited
to CD4, SQ, QS, or two channel stereo,
and surely there is no more eloquent
description of the state of things than
Sansui’'s demonstrating four channel
amplifiers through only two sets of
speakers. Sansui’s man explained that
they had been unable to get a large
enough room in time for the exhibition.
“We felt that it’s got to be demonstrated
in alarge room, and in any case there’s a
continuous demonstration at our Lon-
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don showroom.” He felt that public
interest in four channel was still strong,
and would be further stimulated by the
BBC’s H matrix tests. Back at Shure,
though, it was pointed out how very few
four channel records were yet available,
and how the one they were playing cost
£7.

On the other hand the demand for
direct drive turntables has been strong;
despite the feeling of some parts of the
industry that it has been the result more
of a skilful marketing exercise on the
part -of the Japanese manufacturers
than of any intrinsic merit in the
technique. “We’ve had a look at direct
drive,” said Connoisseur, “but we can
see no real advantage apart from the
fact that people are asking about them.
They have fewer moving parts and so
they should be quieter, but price for.
price we think our BD1 has the advan-
tage. We think you can get greater
reliability using a belt drive with a
simple synchronous motor.” .

The periodic urge to counteract real
or imaginary defects in speakers has
also reasserted itself. Last season the
talk was of linear phase and a number of
manufacturers have climbed aboard the
bandwagon but, as with Doppler dis-
tortion before it, what once seemed to
be the hidden key to making loud-
speakers sound less like themselves has
turned out to offer less than was
originally claimed for it. At times it
seems that speaker makers suffer from
the delusion that, if only they can find it,
one discovery is more likely to produce
the perfect speaker than the tediqus
business of moving by small steps
towards eliminating imperfections.

To be fair, Rank, for example, would
not claim that the use of “time delay
compensation” is any such panacea,
and their description of the new Leak
3000 range of speakers indicates a step

by step approach in more senses than

one. But then they could hardly claim

-that for a technique which would seem

to differ little from the linear phase
approach: because of the different sizes,
depths and positions of the low, mid and
high frequency units the points of origin
of the different frequency sounds are
not equidistant from the listener. Rank
have therefore stepped the baffleboard
and mounted the different units on each
of the steps. This, they say, improves the
depth and transparency of the sound
image even when listening to one
speaker.

This year there seemed to be only one
recurring theme in the conversation of
those on the stands, but it had nothing
to do with new techniques or equip-
ment. The trade seems unhappy about
both the number and cdntent of hj fi
publications. It is assumed that the
magazines ought to exist for the benefit
of the trade rather than the readers to
whom these journals claim to provide
information. Perhaps it is a fallacy that
those magazines ought to make some
effort to dispel, if it is not already too
late. JTD
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Digital wristwatch

2—Case construction and assembly

by P. A. Birnie

The prototype watch was enclosed in a
case simply made from a piece of
perspex and two plates of stainless
steel. The perspex plate holds the
completed module, the two mercury
cells, znd setting switches. Fig. 15
shows the sizes of holes to be cut in the
Yin perspex plate and care should be
taken over the cutting of both the
mercury cell and module holes. The
diameter given for mounting the
mercury cells should be used for
cutting the holes rather than using a
cell as a template since the tolerance in
cell size could result in replacement
cells neot fitting the enclosure. The
module itself should be used as a
template when cutting the large’
rectangular hole so that a smooth
sliding fit is achieved to allow the
module to be pressed against the front
plate when the back plate is screwed
on.

Some explanation is required of the
method of making and operating the
setting switches S, and S, since they are
not switches in normal terms but rather
raised contact areas which are shorted
to the case by a convenient metal object
e.g. a pen or a paper clip. Fig. 15 shows
the position of the two domestic pins
which form the setting contacts, effec-
tively hidden by the watch strap when
the watch is worn. The precise positions
of the watch strap peg holes and setting
contacts depend on the strap to be used
and for this reason the front-back
position of these holes is not given. If a
metal watch strap is to be fitted then
care must be taken that under normal
conditicns of usage i.e. wear and
repeated removal, the strap cannot
accidentally short the setting contacts.
Whichever type of strap is used, the
setting contacts should be kept as far as
possible from the back of the enclosure
to prevent problems with moisture and
general accumulation of foreign matter.

Drilling the small post and terminal
holes may pose problems due to the
relatively poor availability of drills of
the required diameter but from past
experience a hot pin will create neat
holes which in any case are masked by
the strap and so need not mar the
finished appearance of the watch.
Before glueing the contact pins into the
perspex, a slot should be cut to allow
wires to be soldered on to the inner ends
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of the pins without interfering with the
module — the position of this slot is
shown in Fig. 15.

The battery connections comprise the
final parts of the design and these are
made from four scraps of lmm single-
sided printed circuit board. Each piece is
cut to 8mm dimeter and then sanded
down to be a loose fit in the battery
holes. Using a damaged scrap of gold-
plated edge connector as a source, a
piece of gold-plated copper is soldered
on to each of the contacts taking great
care to keep solder away from the gold
surface of the contact. A short length of
miniature flexible wire is soldered on to
each contact ensuring that when the
cell sits on the contact, it can only touch
the gold-plated area otherwise corro-
sion of the cell case will quickly take
place. The cell manufacturers recom-
mend the use of Austenitic 18/8 stainless
steel, nickel-plated stainless steel or
Inconel as contact materials but as
these are not readily available, the
above method was felt to be equally
good. 1t is now necessary to cut some

.hole for

strap peg

front

setting

contacts

Fig. 15. Construction details for the perspex plate.

3Ib
30

28 mm
ol 45 e
mm
2mm——>l -—
l Idmm
BN 2mm

two setting

contact
holes 40mm

18mm

6mm

6mm

Material: Yain Perspex sheet

amm




28 mm
"_"'m3m _>m3m‘—
|, 8mm 8mm
_L_I g | . A l
2mm |- * S % 1 2mm
_T_ - - - -
€
! 110mm
cut outin
front plate Smm
2 32mm
- _ v )
Ly
4o R 32mm
y
Ll
@ 3 x12B.A. clearance holes

countersunk on rear plate

Material: 1mm stainless steel sheet

Fig. 16. Dimensions for the front and rear plates. Note that
the holes are only drilled in the rear cover.

small grooves in the perspex to allow
the four battery wires access to the
module space while still keeping a flush
finish to the perspex block and this is
easily done using a small file.

Turning now to the front and back
plates—these were cut from Imm
stainless steel in the prototype and Fig.
16 shows their dimensions. The back
plate should be used as a drilling
template when drilling the three fixing
holes in the perspex block, and both
back and front plate should then be
rubbed down using very fine wet-and-
dry abrasive paper until a pleasant
surface finish is achieved and all surface
defects are removed. It is as well to rub
down all surfaces and edges of these
plates paying particular attention to the
inner surface of the front plate where
this will contact the display, to ensure
that no burrs exist which may cause
sealing problems later. Having drilled
the three 12BA holes in the perspex
block, it is necessary to fit nuts to the
front face of the block by drilling
slightly undersize holes in the top of the
block and then carefully pressing into
these holes 12BA nuts, using a hot
soldering iron.

Final assembly

The front plate and block should be
roughened with a small file where they
are to make contact with one another
and then both should be thoroughly
cleaned in hot, soapy water. After
securing the two front battery contacts
in position, the 12BA fixing screws are
screwed into the perspex block until
they are flush with the front face, and
their ends covered with a small blob of
- silicon grease to prevent the threads

being Araldited in position! The front
plate can now be glued on to the
perspex block, ensuring that a good seal
is obtained round the periphery and that
the plate is absolutely square with the
block. When the glue has dried, any
excess should be removed and the
perspex block polished up using fine
wet and dry sandpaper followed by
“Brasso” or “T-Cut” car bodywork
cutting fluid. The last-mentioned will
allow a very good surface finish to be
achieved on the body of the watch.

Assembly of the complete watch can
be started by smearing a thin film of
silicon grease on the reverse of the front
plate — later to act as a moisture seal on
the display front. The display is placed
into the display mount in the completed
module and this is placed into the cavity
in the watch body. The four battery
wires can be trimmed and soldered in
place, not forgetting that a link is
needed between the Vp, land and the
earth area by the trimmer, and in
addition a single strand of bare tinned
copper wire should be soldered to this
earth area, later to be sandwiched
‘between the case back and perspex
block to earth the back of the watch. To
allow the case and plate to come
together, this wire should be partially
recessed into the block — taking care
that it is sufficiently proud to cause a
connection to be made.

The last connections to be made are
between the setting contacts and S, and
S, lands. When these are completed,
and after a careful check of wiring, the
batteries can be placed into the holders.
Before screwing the back into position,
three scraps of dense foam rubber are
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placed above the module and battery
contacts so that when the case back is
screwed on, they press the module and
display together and ensure a good
battery contact is made. A smear of
silicone grease round the sealing parts
of the perspex block will ensure a
watertight enclosure and after applying
this, secure the back by means of the
three countersunk-head 12BA screws.

The watch should now be “running”
and can be set to the correct time by
reference to-the table in part 1. If a
faulty display is given, the rubber placed
between case back and module should
be increased in thickness until a good
display is obtained.

Announcements

Farnell have formed Farnell Audio Visual Ltd to
separate their A-V activities from the domestic
consumer business. Managing director is A. E.
Long, and the new company will operate from
Kenyon Street, Sheffield.

German power semiconductor makers Semikron
International have formed a South African
subsidiary at Koedoespoort, near Pretoria, headed
by Ignalus M Burger.

Pye subsidiary Newmarket Transistors Ltd have
appointed representatives in Denmark, Italy and
South Africa. Tage Schouboe of Kobenhavn,
Denmark, will market thick film devices, and
Syscom Elettronica of Milan and TV Engineering
(Pty) Ltd of Doornfontain, Johannesburg, will sell
thick film and discrete devices.

Power supply makers Coutant are selling through
component distributor Celdis. An agreement
effective October 1 makes Celdis Cdutant’s first
appointed distributor for the SU series of plug-in
power supplies, the first in a range of power supply
components. Celdis now have a stock of £15,000
worth of units.

Microprocessor manufacturers Zilog have
appointed Cramer Components as exclusive
distributors in the UK and Ireland. Cramer handle
AMD, Motorola and Texas m.p.u.s. but say that the
Zilog franchise is complementary. Cramer are
based at Uxbridge Road, Ealing.

The Ministry of Defence has ordered equipment for
pre-flight testing digital airborne navigation sets
woth £250,000 from G & E Bradley. The equipment
will be used on new Tacan and DME systems as
well as the older Tacan equipment used in all NATO
aircraft.

Zoom Television have been acquired by Plantation
Holdings, parent company of Television Interna-
tional for an initial payment of £200,000 and further
payments of £57,000 in each of the next two years,
all the shares to be acquired immediately.

F. W. O. Bauch Ltd of Boreham Wood became sole
agents for Britain and Ireland of Revox hi fi
equipment and ancillary products from September
1. Bauch have expanded the staff by 17 to deal
with the pre and after sales service requirements of
the agreement. The previous agents with C. & E.
Hammond, one of whose staff has joined Bauch.
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RSGB revives amateur radio exhibition

After a period of eight years the RSGB
re-introduced their three-day Radio
Communication Exhibition, once held
annually in London. The exhibition was
held at the Alexandra Palace from July
30 to August 1, and visitors to the
exhibition, many of whom had been
waiting enthusiastically for the “capital
city” evant, were in for a surprise. The
exhibition space was occupied by
‘recruiters such as the RSGB, AMSAT-
UK and the London UK-FM group,
together with second-hand stalls, com-
ponents stands and displays by kit
manufacturers. Whilst it can be argued
that such a mix is no bad thing on the
basis of encouraging home-construc-
tion amongst amateurs who are
becomirg increasingly dependent on
ready-built commercial equipment,
there was nevertheless a great deal of
surprise at the absence of the black-
box merchants.

An explanation for the shortage of
major traders was given by an RSGB
representative, in the form of copies of a
minute passed on June 6 at a meeting of
the Amateur Radio Retailers Associa-
tion (ARRA), and claimed by the
Exhibition Organiser, J. Hitchins, to
have been posted to potential exhibitors
to the R3GB event about a month later.
The section of the minute highlighted in
the RSGB explanation was a resolution
proposed by W. Lowe of Lowe Elec-
tronics. This stated that any dealer
attending any major exhibition in 1976
would not be invited to the 1976
Leicester Exhibition, and that dealers
who had already paid for space at
another major exhibition could have
that cost deducted from their fee for the
Leicester Exhibition on production of a
‘receipt and their non-attendance at the
other exhibition. This ARRA extract
had been sent out, unsigned, under the
name and address of the Secretary of
the ARFEA, Tom Darn G3FGY, who is
also a regional representative of the
RSGB. The RSGB rightly pointed out
that the recommendation made by the
ARRA did not mean that a trader would
be barred from any other major exhibi-
tion, but that they would have to write
in and apply to take part.

Not surprisingly, many of the visitors
to the exhibition felt that they had been
let down by the major traders, who had

apparently “blacked” the exhibition
(see Pat Hawker’'s comments, October
issue), and many made up their minds to
boycott the Leicester Exhibition, to be
held October 28-30.

In 1968 the RSGB decided that they
would not hold any more exhibitions in
London due to the great expense
involved and the fall-off in attendance.

In 1972, the ARRA was formed at a
meeting of thirteen traders, who
became the founder members. The
Association decided to support radio
rallies with a view to protecting traders
from being exploited by exhibition
organisers, attendance at such rallies
being considered as an aim of the
Association. It also decided to hold an

Block diagram of the Datong model UC/1
up-converter — a general-coverage add-on
unit for amateur-bands-only receivers.
Frequencies are selected, in IMHz bands,
using two sets of decade switches which
control the voltage at D. One set of switches
selects tens-MHz and one selects units-MHz.
Socket K acts as either the 144-145MHz if.
output of the 2-metre (144-146MHz) con-
verter input. Point F appears to the balanced
mixer as a local oscillator providing
144-115MHz, on 1MHz steps, from the
synthesizer.
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annual exhibition to replace the RSGB
exhibitions, the first taking place at
Granby Halls, Leicester, in 1972. In 1975,
at the Woburn Abbey rally in August
and at the Leicester Exhibition in
October, the idea of reviving the RSGB
Exhibition was canvassed amongst the
traders who, at that time, were in
support of the idea in the knowledge
that it was to be a one-day rally.
Following this favourable response
from the traders the society decided to
hold a three-day exhibition instead and
informed prospective exhibitors of their
intentions, with application details for
stand space, in February this year.
According to representatives of the
traders and the ARRA, most of the
major traders replied to the effect that
they could not attend because they
would not be able to allocate resources
to mount a three-day exhibition in
London, particularly since at the time
proposed they would be well advanced
in their preparations for the Leicester
Exhibition, which is an established
event in their calendar. The ARRA also
pointed out that the London exhibition
coincided with the peak holiday period
when staffing is more difficult to
arrange and when, in their view,
interest in amateur radjo is at its lowest
ebb. .
Itis at this stage that the story begins
to turn sour with accusations directed
toward both organisations. The ARRA
believed that the RSGB were continuing
to give the impression that the major
traders would be at the London event,
knowing that they would not — the
only evidence of this is in the surprise
expressed by the visitors. Another
accusation was that the RSGB had
approached certain Japanese manu-
facturers with suggestions that the
boycotting was by their UK traders
only. The RSGB, on the other hand, felt
that their prospective exhibitors were
being pressured not to attend their
exhibition, especially after repeated
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. attempts to talk to the ARRA secretary
proved fruitless. South Midlands Com-
munications were one company who
initially decided to go to the RSGB
event and then changed their minds
after, as their representative stated,
they were pressured into backing out.

The question which many visitors
asked was why the ARRA did not
inform the traders of the outcome of the
June meeting until July. Tom Darn,
representing the ARRA, said that
initially he was not going to act publicly
on the decision outlined in the minutes,
but later he considered it his duty to
give traders, who had perhaps hastily
committed themselves to the two
events, an easy and economical way out
of the situation.

As these points can be argued almost
indefinitely, it is probably better to
accept that the ARRA and the RSGB,
who undoubtedly have a great deal of
respect for one another, have both acted
improperly at some stage in the events
preceding the exhibition. Priority must
now be given to arranging a meeting
between the two organizations to
ensure that this unfortunate and
unhealthy situation can never happen
again.

With both organizations equally
determined to continue with their own
events (the RSGB are planning an
International Radio Communication
Exhibition and Convention at Alexan-
dra Palace in May 1977) the next few
years will show if the two exhibitions
can co-exist, and whether the RSGB can
show that the difficulties experienced in
1968 have been overcome.

Low-cost silent r.t.t.y.

Increased interest in any radio amateur
field is usually followed by commercial
offerings of “black boxes” in place of
“knife-and-fork”  constructions, and
r.t.t.y. communication is no exception.

H.B.R. Electronics were showing a
r.t.t.y. video display unit which, with a
video monitor and signal source, offers
silent monitoring of teleprinter signals.
Using this device, messages can be
displayed on either a standard 625-line
TV monitor, a modfied TV set, or a
standard TV set with a u.h.f. modulator
fitted. The display has a format of seven
lines each of 32 characters, allowing
readability at a distance of several yards
on a 12in screen. As fresh information is
received it is written on the last line of
the display. When the screen is full all of
the lines are moved up one space and
the top line is removed. Line feed and
carriage return commands in the
received signal are ignored by the unit,
which generates its own for maximum
display utilization, but may be displayed
if required. A letter shift code may be
inserted at any time. The video output is
a composite 1V pk-pk signal, for 750
matching, with internally generated
sync pulses. The input accepts Murray
(Bandot) code (t.t.l. levels) at speeds of
45, 50, 57 or 74 bauds, a variation of * 7%
on the data rate being allowable.

Circuit operation is briefly as follows:
the serial input is converted to a parallel
form in a shift register and is decoded.
into an a.s.c.i.i. (American standard
computer informadtion interface) code
via a r.o.m. This data is stored in a 256 x
6 r.a.m. and read out via a character
generator r.o.m. and paraliel-to-serial
shift-register.

A permanent record of received
signals may be taken, using a domestic
tape recorder as a back-up store, by
recording the audio tone from the
receiver. The TD224, which measures 12
x 12 x 3%in, has a power requirement of
15W from an 8 to 15V d.c. or mains

supply.

Who needs a g.c.receiver?

Of particular interest was the model
UC/1, a prototype shown by Datong
Electronics Ltd of Leeds, which con-
verts any existing amateur-bands-only
receiver having a coverage of 28-29 or
144-145MHz, into a general coverage
receiver of equivalent performance.
This unique up-converter, as it is called,
was designed by D.A. Tong GS8ENN 'to
make available a low-cost alternative to
the high-performance g.c. receiver.

The device, which simply connects in
series with the aerial lead to the main
receiver, gives complete coverage from
60kHz to 30MHz in thirty 1MHz bands
selected by two decade switches. To
ensure that 2-metre band frequencies do
not pass through to the outputs of the
unit a 40MHz low-pass filter is used at
the aerial input. The unit also adds
2-metre coverage to 28-30MH:z
receivers. This is done by selecting
number 11 on the ‘units’ decade-switch
(see block diagram) causing the vol-
tages at D, A, B and C to go low,
disabling the cascode impedance-
matching and mixer sections and open-
ing the diode switch, converting the
unit into a conventional 2-metre con-
verter.

Design techniques, using e.c.l., t.t.l.,
c.m.0.s., bi-mos and matched-dual j.fe.t.
circuitry, have ensured that the perfor-
mance of the complete receiving system
is limited mainly by that of the asso-
ciated receiver and not by the add-on
unit. To achieve this, performance
factors such as the noise figures,
sensitivity, gain distribution, overload
properties, intermodulation have been
optimized and synthesizer noise side-
bands have been minimized. For exam-
ple, the use of a quartz crystal-con-
trolled frequency synthesizer makes the
overall frequency stability equal to that
of the basic receiver; instead of con-
ventional tapped r.f. coils the UC/1 uses
two encapsulated r.f. inductors for each
of the six preselector bands, eliminating
a tuning adjustment, saving space and
removing the possibility of drift due to
moving slugs. The unit, which is

“stabilized and only requires a 9 to 20V

100mA supply, is protected against
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destruction due to accidental transmis-
sion by back-to-back diodes capable of
withstanding 10W continuously.

Price is expected to be considerably
cheaper than a g.c. receiver offering an
equivalent performance.

Satellite news

A slide and tape show on the AMSAT.
(UK) stand gave comprehensive details
of the Oscar amateur-satellite series.

Although the Oscar 6 satellite has.
been operational for four years, it is still
managing to transmit better signals, on
the 2-to-10m mode, than Oscar 7, which
has been operational for only two years.
However, latest news from the tele-
metry beacons on Oscar 6, which send
down real-time teletype c.w. data
detailing conditions on the satellite, is
that its capacity to hold charge in its
batteries is now being seriously affected
by environmental conditions.

Throughout a single year the satellite
receives varying amounts of sunlight,
depending on the earth’s position in
relation to the sun, and the battery
suffers in different ways during both the
maximum and minimum conditions.
For example, in July this year Oscar 6
was receiving a minimum of sunlight
and, to conserve battery charge levels, it
was necessary to observe strict operat-
ing schedules. By February 1977 the
satellite will receive a maximum of
sunlight and due to its inability to
dissipate heat high temperatures will
be reached. If the temperature reaches
the critical level at which the ageing
Nicads cease to function, the satellite
may have to be taken out of service.

Another problem being experienced
by Oscar 6 is that of ionization caused
by the high radiation received during
the satellites passage through the inner
Van Allen belt, resulting in degradation
of the depletion layers in the silicon
planar transistors. .

Design and construction work by
AMSAT groups throughout the world is
still continuing for the phase III plans
for future Oscar satellites. Among these
is the v.h.f./u.h.f. microprocessor-con-
trolled stabilized spacecraft which is
planned to have an elliptical orbit. This
spacecraft should be capable of provid-
ing long distance communication for
long periods for 70% of the earth’s
surface and 95% of the world’s radio
amateurs.

Since Oscar 6 has already exceeded its
planned one-year lifetime by almost a
factor of four, and it is doubtful whether
the phase III Oscar will be launched
before 1978, it is likely that the next
satellite will be a 2-to-10 mode set to
replace this heavily used satellite. This
would permit Oscar 6 to be used for
special purposes during its remaining
operational life. The replacement satel-
lite will probably be almost a duplicate
of Oscar 6 but will contain a greater
number of solar cells to ensure contin-
uous operation. -
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QUARNDON

introduces a low cost solution
to 8080 system development . ..
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QMS80-1180 CPU BOARD

QMS80-1180

CPU BOARD QBUG MONITOR

® 2K BYTES OF RAM @® OCTAL OR HEXADECIMAL OPERATION
® 12K BYTES OF PROM @® LINE PRINTER, READER & PUNCH ROUTINES
® MONITOR RESTART @® READ AFTER WRITE DATA CHECK

® MEMORY ADDRESS SELECTION ® MEMORY CHECKBOARD TEST

® PROGRAMME SINGLE STEP ® FOUR BREAKPOINTS

@® 20mA OR RS232 INTERFACE @® EXPANDABLE® TO GIVE: —

@® SELECTABLE BAUD RATE FULL MNEMONIC DIRECT ASSEMBLER
@® DIRECT MEMORY ACCESS PROGRAMME PRINTOUT WITH LABELS
@® SINGLE EDGE CONNECTOR PROGRAMME TRACE

*WITH QMS80-1401 (ROM RESIDENT)

QUARNDON ELECTRONICS LIMITED
SLACK LANE, DERBY DE3 3ED TELEPHONE (0332) 32651

WW—079 FOR FURTHER DETAILS
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Check out Wavetek
before you choose Hobson's

Take it or leave it! That's the choice

you get with the limited range of function,

signal and sweep generators offered by
most manufacturers.

~ But Wavetek is different.
We produce forty different instruments

(and the number's increasing all the time).

So you can match the equipment to your
needs exactly..whatever the application.

Wavetek score on quality as well
as quantity. We build to a tight spec. and
we build-in reliability at the same time.
And our own specialist staff, based at
Reading, are available to help with
applications and service.

We won't let you down on delivery
or price. The most popular instruments
are available from stock. The very
longest you'll have to wait is six weeks.
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180 Sweep/Function Generator.
185 LIN/LOG Sweep Generator.
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164 Function Generator.
30MHz, sweep, 8 selectable waveforms.

171 Synthesizer/Function Generator.
The new 180 series comprises six intruments. 0.005% frequency accuracy, 10V output.

2001 Sweep/Signal Generator.
1-1400MHz with crystal markers.

And prices are outstandingly competitive.

We've 1llustrated seven instruments
from the range. You can get the full story
from our catalogue: 80 pages packed
with useful descriptions and
specifications, plus an ingenious index
that enables you to find what you want
within seconds. Or better still, ask for a
demonstration-we can fix one anywhere
in the UK.

Remember-Hobson's choice or
Wavetek's. It's up to you!

Wavetek Electronics Limited.
109 Crockhamwell Rd, Woodley, Reading,
Berks. Telephone: Reading (0734) 694944.
Telex: 849301

WAVE TEK:

1901C X-Y Display Scope.
12 in. screen, bright and clear.

New 300! Signal Generator, 1-520MHz.
Phase-locked to crystal for accuracy.

WW — sz fOR FURTHER DETAILS
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Advanced radio monitoring

Using a computer to augment the work of operators

by Stuart Faulkner and Hugh Letheran Redifon Telecommunications Ltd

From the earliest days of radio com-
munication the need has existed to
monitor the man-made signals present
in the radio spectrum. Broadcasting
authorities may wish to monitor the
news broadcasts of other authorities as
part of their news collecting activity.
Post Office authorities may -wish to
monitor licensed users in their territory
in order to maintain control of quality in
accordance with ITU, CCIR and other
international regulations. Military
organisations may wish to monitor the
radio activities of other powers. While
the reasons for monitoring vary widely,
the basic problems involved are the
same for all users. Each monitoring
operator is attempting to locate and
intercept interesting traffic in an
increasingly congested radio spectrum
in which most of the signals he receives

are either uninteresting or merely noise..

For every wanted signal there may be
hundreds of uninteresting ones. This is
-particularly so in the now very over-
crowded h.f. band from 1.5 MHz to 30
MHz. )

The technique currently employed by
monitoring stations throughout the
world 1s almost without exception
based upon a well tried method which
has been in use for many years. Thisis a
one man — oOne receiver situation in
which the operator spends his time
searching the r.f. spectrum with a
-continuously tunable general purpose
receiver in the hope of making an
interesting interception. There are
variations of this approach. For exam-
ple, it is possible, and common practice,
for an agperator to have at his disposal
two receivers. One is used for searching
while the second remains tuned to a
known interesting frequency. A further
variation is called the master-slave
technique. In this method a group of
operators works together. The master
operates a fast tuning-sweep receiver
with an associated panoramic display
unit. When he locates a signal of
interest he “farms out” this intercept to
one of the slaves, who tunes to the
appropriate frequency and does the
monitoring on a conventjonal general
purpose continuously tunable receiver.

None of these techniques overcomes

the fundamental problem of serious
overcrowding of the h.f. radio spectrum.
An operator searching through a mass
of noise and unwanted signals covering
a large frequency band in order to tune
in possibly weak wanted signals faces a
soul destroying, time consuming and
very boring task. Experience shows that
the problem is not overcome by use of a
swept receiver and panoramic display
unit. Most operators open up the sweep
until the panoramic display unit is
showing only a very narrow band
within the h.f. range. The reason is,
quite simply, that the operator is

confused by the mass of signals appear--

ing on a display unit if the sweep covers
alarger band.

In addition to the problems of confu-
sion and tedium described above, the
‘“classical”’” monitoring techniques
suffer from another major disadvan-
tage. They are profligate in their use of
both operators and receivers and are
consequently very expensive. In the one
man - one receiver situation, the
operator for much of his time is not
receiving an interesting signal. In the
master-slave situation, the slaves spend
much of their time actually doing
nothing while the master carries out his
search. In either case this inefficiency
leads to the use of very large numbers of
operators and receivers in order to
achieve the required coverage and
number of intercepts.

Recent developments

During the last few years there have
been two developments which have
caused users to reconsider their
approach to monitoring and have
resulted in Redifon Telecommunica-
tions Limited developing equipment
which employs a fundamentally differ-
ent, and superior, approach. First, the

“existing pool of highly skilled operators

has begun to dry up and it is proving
difficult to find replacements. The
classical method of monitoring is, after
all, a very boring occupation. Secondly,
we have seen the development of two
important new pieces of equipment: the
fast switching digitally synthesised
receiver and the small, inexpensive
minicomputer. Using these two basic

tools, our company has developed
CERES — a Computer Enhanced Radio
Emission Surveillance system.

During 1972 one of our customers
asked us to take a look at the problem of
the increasing cost and reduced availa-
bility of operators. As we have already
seen, conventional systems tend to
leave their operators idle for much of.
the time. Clearly if one operator could
control more than two receivers, say
four, a marked improvement in effi-’
ciency would result. Fewer operators
would be needed, and, since they could
be used more efficiently, fewer
receivers, to achieve the same result. In
fact, using our new system it is possible
to achieve improvements in efficiency
of as much as 50%. The principle is to
use a computer to augment the acti-
vities of the operator in such a way as to
release him from the necessity to
perform routine, repetitive tasks. Men
and computers each have their areas of
special aptitude. A man is very good at
recognising and interpreting signals —
speech, morse, telegraphy, etc. A
machine has limited capacity for these
tasks and to perform them at all must be
prohibitively large, complex and expen-
sive. On the other hand, a machine
performs repetitive functions extremely
well: it does not get bored, it does not
forget. Once programmed to perform a
certain series of operations in a certain
order at a certain time, a computer can
be totally relied upon to do so.

The receiver

The CERES system combines the spe-
cial aptitudes of operator and computer
in such a way as to leave the operator to

perform those tasks he can do best

while making the computer perform the
routine, repetitive functions. This is
possible because of the special charac-
teristics of fast switching digitally
synthesised receivers. A synthesised
receiver can be made to cover the h.f.
spectrum from 1.5 MHz to 30 MHz in
increments chosen by the designer. The
synthesiser of the receiver used in the
system switches in 10Hz increments
throughout the range and employs fully
electronic switching. Because the

,switching is digital and electronic it is,
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readily suited to remote control and to
computer control.

The receivers in the system are
subject to computer or manual control
at the choice of the operator. It is
extremely important that the “feel” of
the receiver to the operator, although
he is actually operating the remote
control unit of a digitally controlied
receiver, should be identical with the
“feel” of a normal, tunable receiver. In
other words, when adjusting the tuning
control of the receiver, the operator
should experience precisely the same
response as he would if using v.t.o. of a
standard variable oscillator controlled
receiver. This is achieved by the use of a
digital optical shaft encoder. A contin-
uously rotatable knob on the receiver
control panel, while looking and
“feeling” exactly like a v.f.0. tuning
knob, in fact generates a train of pulses.
It rotates a disc around the edge of
which, in the plane of the disc, are a
series of radial lines, giving alternate
opaque and translucent areas. Light is
directed through the outer portion of
the disc and a light sensitive diode on
the obverse side receives a series of light
pulses when the disc rotates, thus
generating a chain of digital electronic
information on tuning rate, shift and
direction.

Since receiver tuning is not truly
continuous but simulated continuous
tuning by digital control in 10Hz steps,
the control of tuning by a computer is
quite easy. In fact a 56-bit serial
synchronous word with a bit rate of
19,200 bauds is used in the system to
control antenna selection, bandwidth,
a.g.c. time constant and frequency.

The minicomputer

We have said that two important new
pieces of equipment are necessary to
this monitoring system. The first is a
receiver as described above. The second
is the minicomputer. A large number of

g e

s

proprietary minicomputers are now on
the market and selection is uncritical. In
general, a particular model will be
chosen to suit customer considerations
such as availability of local mainten-
ance facilities, previous experience of
the same model or maker, etc. The basic
parameters which the computer must
have as its minimum specification are:
16-bit word length; a central processor
with a 32 thousand word main store; a
store cycle time of less than 1 microse-
cond; an instruction time of less than 2
microseconds; and two exchangeable
disc store units of at least 1 million
words each.

The console

The console, shown in Fig. 1, enables
one operator to control four receivers
with assistance from the computer. A
block diagram showing the signal and
control paths associated with one of the
receivers is shown in Fig. 2. The
operator has access to any one of the
four receivers at a time for manual
control, the remaining three receivers
simultaneously continuing to obey the
computer. The functions available for
manual control are set out below. The
controls for these functions are located
in a manual control unit seen on the left
of Fig. 1.

Aerial selection. Eight push button
switches permit selection of aerials by
means of a digitally controlled aerial
selector switch panel. This panel is
located in the receiver rack, remote
from the console.

Bandwidth. A series of six push button
switches permit selection of i.f. band-
width from 100Hz to 12kHz.

Fig. 1. This console enables one
operator to control four receivers with
assistance from the computer.

3
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A.g.c. time constant. Two push button
switches select long or short time
constants.

Tuning. As described earlier, the
receiver is manually tuned by means of
an optical shaft encoder. In addition to
the control knob associated with the
encoder, the manual control unit con-
tains three push button switches
permitting tuning rate selection. These
control the rate of shift in receiver
frequency as the tuning knob is rotated
at a constant speed. In this way the
operator is provided with the choice of
rapid manual sweep or relocation to a
new working frequency on the one
hand or fine tuning on the other.

Receiver selection. Four push button
switches enable the operator to select
manual control of any one of the four
receivers at a time.

Frequency readout. The operating
frequency of the receiver under manual
control is displayed on a digital l.e.d.
display. Revertive signalling is used so
that the displayed frequency is the
actual tuned frequency of the receiver.

Visual tuning aid. For use in conjunc-
tion with the controls located in the
manual tuning unit, four visual tuning
aids are provided (see Fig. 2), one
dedicated to each receiver and indicat-
ing at all times the state of this receiver.
The visual tuning aid employs a c.r.t.
display for tuning indication and precise
frequency measurement. Although the
unit displays received signals as vertical
lines on a cur.t., it is not a sweep
panoramic display unit. A received
signal appears on the c.r.t. screen as a
vertical line with amplitude proportion-
al to signal strength and horizontal
position proportional to its frequency
difference from the receiver tuned
(nominal carrier) frequency.

By tuning the signal exactly to the

‘centre of the c.r.t., as indicated by a

vertical calibration line, the signal
frequency may be read off to an
accuracy of 20Hz on a led. display
located immediately below the c.r.t. In
the case of signals such as frequency
shift keyed r.t.t.y. two (or possibly four)
signals will appear on the screen. By
tuning each in turn to the centre line
and reading off the frequencies, the shift
may be calculated, by subtraction, to an
accuracy of 40 Hz.

The c.r.t. displays, in addition to the
signal, a Lissajous figure in the form of a
rotating ellipse. This is an aid to exact
tuning. As the receiver is tuned towards
the signal frequency in 10Hz steps, the
Lissajous figure will continue to rotate
until the 10Hz step is reached which
brings the receiver to within 5Hz of the
signal frequency. At this point the
figure will cease to rotate, exhibiting
only a wobble if modulation is present.
At this point the vertical signal line on
the c.r.t. will be seen to be at the centre
of the graticule.
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Computer control

All of the receiver manual control
functions described above may also be
controlled by the computer. Each
receiver is controlled by a memory
which passes a continual stream of
digital serial command data to the
receiver and to the manual control unit
(as status information). Each memory is
accessed by both the computer and the
manual control unit. The operator has
access tc the memory, via the manual
control unit, at all times except for the
intervals of around 2.4ms when a
command from the computer is being
fed in. Aithough during these intervals
the computer takes priority, they are
too brief for the operator to become
aware of them as he operates the
manual controls.

The memory stores one set of com-
mands, which the receiver always
obeys. Each new command, whether
from the manual control unit or the
computer, replaces the existing com-
mand of the same function in the
memory. All command and revertive
information data is constantly repeated
in an uninterrupted data stream of
19,200 bauds bit rate.

Visual display unit

The consonle contains a visual display
unit and associated keyboard. The
keyboard is a standard computer oper-
ator's typewriter capable of 30 char-
acters per second, and is used both to
command and interrogate the computer
and as a typewriter in transcribing to
hard copy interesting information
received by the system. The commands
typed on the keyboard and responses
from the computer are displayed on the
visual display unit.

The following are some of the func-
tions which the operator can perform!
using the keyboard and visual display’
unit (note that in this context a “task” is

a programme of work carried out by a-

receiver cr receivers): Assignment of

Fig. 2. Simplified diagram showing
signal and control paths associated
with one of the receivers controlled by
a console. The lower row of blocks are
units contained within the console; the.
upper row are units in remote
equipment racks.

automatically controlled tasks to speci-
fic receivers; monitoring of tasks while
they are being performed; interruption
or modification of tasks; transcription
of data and storage of transcribed data;
printing of edited transcribed data, from
the disc store onto hard copy; transfer
of tasks from one operator to another to
ease peak workload situations; creation
of new tasks, entering all the required
parameters and control functions, etc.

Information handling

Those parts of the system so far
described are concerned with receiver
control and thus with the ability of the
system to make interceptions of r.f.
signals. Of equal importance is the
handling of the received information.
Intercepted signals are demodulated in
the audio and b.f.o0. control unit shown
in Fig. 2. Four such units are housed in
the console underneath the visual
tuning aids and, like the visual tuning
aids, each is dedicated to one of the four
receivers. The system is primarily
concerned with reception of double
sideband speech (A3) and morse (Al)
signals, although other types of modu-
lation can be accommodated, for exam-
ple single sideband speech (A3J), FSK

(F1), etc.

Audio signal routing
Each operator is provided with a

headset so arranged that he can listen to.

the audio signals from all four of his
receivers simultaneously in any com-

"bination he chooses, in either ear. In
.other words, the output of any number

of his four receivers can be routed to
either earpiece, quite independently.
The audio signals are routed by push
button switches on the audio and b.f.o.
control unit front panel. Each unit
contains two switches marked L and R
associated with the left and right hand
earpieces. When a switch button is
depressed the audio signal from the
associated receiver is routed to the left
or the right hand earpiece, as selected. If
several receiver outputs are selected
simultaneously, the audio outputs are
mixed and heard together in the select-
ed earpiece. Each audio signal is
independently level controlled by an
audio gain control on the audio and
b.f.o. control unit. The audio routing
system thus allows the operator total
flexibility to choose his method of
operation. For example, he may wish to
route one important signal to one ear,
possibly for immediate transcription,
while listening to all three other

-receiver outputs in the other ear in case

an interesting signal should appear.

A tape recording system is provided
and is described later. The facility to
route taped audio signals is provided, in
exactly the same way as for the

-demodulator outputs, by a similar group

‘of controls on the front of the audio and
b.f.0. control unit. Taped and receiver
output signals can be mixed. An opera-
tor therefore has the facility to tran-
scribe to hard copy a taped signal while
continuing to monitor live signals.
B.f.o. tone and on/off controls are
located on the front of the audio and
b.f.0. control unit so that the operator
can receive morse (Al) signals at
whatever audio pitch he prefers.

Automatic signal recognition

Another facility provided by the audio
and b.f.o. control unit is the selection of
signal recognition. By depressing a
front panel switch the operator acti-
vates a circuit capable of simpie signal
recognition. When the recogniser is
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activated it causes a light to flash in the
selector switch on the audio and b.f.o0.
control unit, causes an lLe.d. to flash
beside the visual display unit and
produces an audio tone which appears
on one track of the tape system.

Tape recorders

Each console contains two tape
recorder control units. These are each
associated with one digitally controlted
tape recorder, located remotely in the
receiver racks. The tape recorder itself
is a highly specialised unit developed to
meet the specific demands of the
monitoring system. Control is by means
of a bit synchronous 36-bit serial word
at a bit rate of 19,200 bauds. Each
recorder is. provided with four tracks,
two of which are occupied by the audio
output from two of the four receivers.
(Hence the need for two recorders and
two tape recorder control units per
console.) The remaining two tracks, of
each recorder, are occupied by the
output of a time code generator and the
signal produced by the signal recog-
niser. The recorders are of the contin-
uous loop type with separate and
independent record and replay heads.
Sufficient tape in a cassette is provided
for 60 minutes of recording time at a
tape speed of 15/16 of an inch per
second.

Both manual and computer control of
the tape recorders is available. Control
is provided of record; replay forward;
replay reverse; replay speed from 0.6 to
10 times record speed; stop and auto
scan. In the last-mentioned mode the
recorder replays at ten times record
speed in a search for signals from the
signal recogniser on the fourth track.

The facility can be provided of
re-recording on to a separate reel-to-
reel recorder and of remote transcrip-
tion by other operators.

The facility is thus provided of
recording and replaying simultaneously
and at different speeds from one tape.
The operator in transcribing can return
to a part of the recorded message which
he has missed, possibly in order to listen
to another interesting signal on another
receiver, without interrupting the con-
tinuing recording of the incoming
signal. The presence of the time code
signal enables the operator to read off
the time at which any signal was
recorded. This information, together
with the amount of tape still available
for recording, is displayed on the front
panel of the tape recorder control unit
by lLe.d. display.

Using the system _
It is worthwhile looking in general
terms at the use of the above capabi-
lities in a complete monitoring system,
possibly containing several consoles
and a large number of receivers.

The first important point to note is
that the receiving and recording sys-
tems and the computer are all capable of
remote control. This is no accident, but

an essential characteristic of a system
capable of dual control, by an operator
and a computer. It does, however,
provide a second major advantage in
that it permits the receiver, recorder
and computer racks to be remotely
located in a separate room from the
control console. In this way, the parti-
cular environmental requirements of
man and machine can be separately
catered for.

A typical monitoring station would’

have an operations room containing
only consoles, operators and super-
visors. The consoles would be arranged
in groups of six with a seventh console
of different design for a supervisor
overseeing the activities of the six
operators. Each group of seven consoles
would share a computer and work
would be distributed evenly between
the operators, ensuring maximum use
of facilities and minimum fatigue.

Each operator’s console is fitted with
a signal activity display unit. This
indicates to the supervisor the status of
all four receivers in a console in terms of
whether they are in use or idle. The
supervisor can thus see at all times
which operators have spare capacity. A
button on the signal activity display
unit permits each operator to call the
supervisor in emergency by activating
audible and visual alarms on the
supervisor’s console,

Because all of the routine activities of
a group of consoles are controlled by a
single computer, switching of complete
tasks from one operator to another or
others is simple and extremely rapid. In
a properly designed system with a well
chosen quantity of consoles, no over-
loading ever occurs, even though large
savings in operators and equipment are
made in comparison with a conven-
tional system.

The equipment racks are normally
located in a separate room in a suitably
controlled environment. They are thus
accessible for routine maintenance and
for repair by non-security cleared
engineering staff without such staff
having access to secure material. For
this purpose, the tape machine and
computer hard copy outputs may be
located in a separate secure area.

Because the entire system is operated
in conjunction with perfectly standard
digital computers, there is no reason
why the system’s computers cannot
“talk to” other computers. The moni-
toring system can therefore be readily
linked to other computer controlled
systems such as direction finding
networks. Largely automatic intercep-
tion and direction finding facilities
capable of giving pinpoint locations of
signal sources within a few seconds are
available from a combined CERES and
computer controlled d.f. system. A
conventional monitoring system is
entirely incapable of this facility.

t

Wireless World, November 1976

(HF predictions)

The seasonal feature of high values of
daytime FOTs and HPFs is clearly illustrated
by this month’s charts. Daytime here means
the period during which the whole of the
path is in daylight; thus Hong Kong, for
example, being a long path to the east of
London, is in daylight for a few hours only,
0700 to 1100 GMT or 1600 to 2000 Hong Kong
time. '

Whereas FOTs and HPFs apply for both
directions of a path, LUFs are shown for
reception in the UK only. This is because
LUF is dependent on noise level at the
receiving site and atmospheric noise level
variations are systematic with local time.
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Communications
teaching kit

Feedback Instruments Ltd have
extended their Teknikit tutor series to
include a communications Kkit. The
TK295 kit, number 4 in the series,
provides a method of teaching the basic
principles of communication to
students of all grades from technician to
graduate. The twelve modules sup-
plied wich the kit include a signal
source, an amplifier, a detector, a
balanced modulator, filters, a ring
bridge, tuned circuits, a crystal unit, an
aerial unit and a miniature speaker.
Experiments which can be performed
with this kit include studies of the
balanced modulator, other methods of
am., am. detection, a complete a.m.
system, frequency modulation and f.m.
detection. A student’s manual and an
instructor’s manual, accompany the kit
providing comments and explanations
for these and other experiments. The
kit requires external power supplies and
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a ferro-magnetic assembly frame. Feed-

back Instruments Ltd, Park Road
Crowborough, Sussex TN6 2QR.

WW301 for further details

Filter/oscillator
instrument

A versatile technique for obtaining
active filter transfer functions using
only low gain inductive circuitry has
enabled OMB Electronics to produce a
low cost hi-fi measuring instrument
suitable for spectrum analysis, noise
analysis, frequency response checking
and cross-talk measurements. The 631
filter/oscillator has 12dB/octave low-
pass and high-pass modes, a filter
accept mode, having a variable Q factor
from 2 to 100, and an oscillator mode. A
frequency range extending from 0.1Hz
to 100kHz enables the instrument to
virtually eliminate any interfering fre-
quency in the audio spectrum. In the
filter reject mode the instrument can
achieve over 80dB, and typically 100dB,
rejection of a fundamental, enabling
distortion products of 0.001% to be
measured by a suitable r.m.s. voltmeter.
OMB Electronics, Riverside, Eynsford,
Kent DA4 OAE.

WW302 for further details

Constant-current
h.v. supply

A high-voltage power supply, the Model
820, is designed to give a constant
current output at up to 30kV for
electrophoresis and similar applica-
tions. The unit uses h.f. conversion to
generate high-voltage low-ripple d.c.
power without the hazard of high

i
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energy storage in the output filter
circuit. Current stability is better than
0.1% of the set current, which is variable
between 10 and 500pA. The output can
also be stabilized in the constant-vol-
tage mode which is variable between 0.1
and 30kV. An overvoltage trip prevents
excessive output if the load becomes
open circuit in the constant-current’
mode, while an overcurrent trip and a
fuse give protection against overloads
or short circuits in either mode.
Brandenburg Ltd, High Voltage Engin-
eering Division, 939 London Road,
Thornton Heath, Surrey CR4 6JE.

WW303 for further details

Teletext decoder

The Spectrum Telefax Decoder TFX-32,
from Spectrum Laboratories Ltd, has all
the standard features for receiving
Ceefax and Oracle and offers optional
facilities for decoding the Viewdata
service. The hand-held control keypad,
which includes a remote TV receiver
on/off switch, may be replaced by an
optional ultrasonic cordless unit. Unu-
sual features include roll, with pages
changing continuously, and a time
display which can be inserted into the
top right of any TV programme. This
decoder is priced at approximately £300
and may be built-in to a receiver or
mounted externally, Spectrum Labora-
tories being able to advise and supply
the necessary circuitry and information
for the conversion of most TV receivers.
This deluxe version also incorporates
sound muting, continuous page header
movement and upper/lower case selec-
tion. A standard teletext decoder is also
available. Spectrum Laboratories Ltd,
32 Royal Avenue, Chelsea, London SW3.
WW304 for further details
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Cable-tie mounts

Low profile cable-tie mounts, available
from Panduit Ltd, are suitable for use in
securing wires where the minimum of
space is available. The mounts, which
are made from natural nylon, are
available with No. 2 (3/32in diam.), No.
5 or No. 8 screw holes, types LPMM-S2,
LPMM-S5, or LPMM-S8 respectively.
Types LPMM-S2 and LPMM-S5 are
designed for use with miniature cross-
‘section ties and type LPMM-S8 is
suitable for miniature, intermediate and
standard cross-section ties. Panduit Ltd,
Sittingbourne Industrial Park, Unit 22a,
Crown Quay Lane, Sittingbourne, Kent.
WW305 for further details

Digital multimeters

Two compact digital mutimeters have
been made by Fluke International
Corporation. Type 8030A has been
designed for service and maintenance
applications and is believed to be the
first 3%-digit intrument to offer features
such as true r.m.s. voltage and current
measurements, in addition to facilitat-
ing the testing of diodes. The diode
measurement feature permits the for-
ward drop across a diode or transistor to
be checked with the semiconductor
junction biased at 1mA. The 8030A
provides voltage, current and resistance
measurement, each in five ranges.
Direct voltage measurement ranges
from 200mV full scale to 1,100V full
scale, at an accuracy of =+0.1% of
reading + 1 digit; true r.m.s. voltage
measurement from 200mV full scale to
750V full scale, to an accuracy of +0.5%
of reading + 2 digits and 200pA full
scale to 2A full scale in true r.m.s. to an
accuracy of +1% reading + 2 digits for
most ranges. Resistance measurements

from 2002 to 2M$2 full scale can be made
to an accuracy of +0.4% of reading + 1
digit with the exception of the 2MQ
range which has an accuracy of +0.6%
of reading + 1 digit.

Type 8040A is a 4'%-digit multimeter
which offers the same ranges as the
8030A with the exception of the resis-
tance range which measures 2009 to
20MS2. The 8040A does not contain a
diode test facility but offers greater
accuracies due to the additional decimal
digit available on each range. This
model also has autoranging and auto-
zero features.

Both meters use large l.e.d. displays,
with hoods for bright conditions, and
are designed to withstand overloads
occurring in normal use, and transients
up to 6kV, 10us duration, across their
inputs. Optional extras include temper-
ature, h.v. and r.f. probes, a current
transformer, rechargeable cells and a
mains adaptor. Prices are from £139. ITT
Instrument Services, Edinburgh Way,

‘Harlow, Essex.

WW306 for further details

Vitreous-enamel

resistors

A range of high power-to-size ratio
resistors has been introduced by Wel-
wyn Electric Ltd. The Series 1900
resistors are wirewound and elliptical in
cross-section and can be obtained with
fixed, tapped or adjustable windings in a
range of terminations and with mount-
ing devices for stacking. Resistance
values range from 1 to 24k and are
rated from 23 to 56W at 20°C. Resistors
in the Series 1900 range are designed to
withstand high mechanical and heat
shock loads, making them suitable for
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pulse applications. The elliptical cross-
section permits the resistors to be
mounted in positions where space is
limited. Welwyn Electric Ltd, Bedling-

_ton, Northumberland, NE22 7AA.

WW307 for further details

R.f. shielding door seals

Knife-edge r.f. sealing is now available
for Belling-Lee’s range of single and
double rf.-shielded doors. The knife-
edge principle reduces the force
required to open and close the doors and
the finger contacts, which provide
electrical continuity between the walls
of the shielded room and the door, are
less susceptible to damage because they
are concealed in a recess. Given shield-
ing of appropriate performance the
seals offer a high level of attenuation at
both high and low frequencies. For
example, tests on a complete shielded
enclosure gave 60dB down at 1kHz,
100dB down at 10kHz and in excess of
125dB down from 100kHz to at least
10GHz. Belling & Lee Ltd, Great Cam-
bridge Road, Enfield, Middlesex, EN1
3RY.

WW308 for further details

Miniature rotary

switches
Rotary switches, in the MR and SSR
series’, have been designed for applica-
tions where space and reliability are
major considerations. The switches,
‘from Waycom Limited, have body-
diameters of no more than 16mm and
arerated at 0.5A at 240V r.m.s. and 1A at
12V d.c. Switching actions ranging from
1-pole 10-way to 4-pole 2-way in the MR
series and l-pole up to 12-way to 4-pole
up to 3-way in the SSR series, are all
break-before-make. Waycom Ltd,
Wokingham Road, Bracknell, Berks.
WW309 for further details
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Miniature multimeter

Ahand-held digital multimeter, which is
essentially a self-contained probe, is
being produced by Kane-May of Wel-
wyn Garden City. The meter uses a
p.m.o.s. analogue-to-digital converter
chip, in which the charge-balancing
technique is employed. Current from
the measured source is taken to the
inverting input of a feedback integrator,
while current pulses are fed to this
virtual-earth point in opposition. The
number. of pulses required to prevent
the integrating capacitor charging is
counted and displayed. The rest of the
circuitry is contained in ¢.m.o.s. chips.

The meter is battery-powered and is
provided with a charger. It can be held
and controlled by one hand, the controls
consisting of a “press-to-read” button
and five function buttons. The intention
is that the unit should be used in this
way, but a cradle is supplied for bench
use, in which condition the display is
continuously illuminated.

Briefly, the specification is as follows:
direct voltage 2-1000V fullscale (*+0.6%
of reading * 1 digit), alternating voltage
2-700V r.m.s. full-scale (2% =1),
direct current 2A (£0.6% =*1), alt.
current 2A (*2% =1) and resistance
2k§2 — 2MQ full scale. Input impedance
is 10MQ and 20pF. The current ranges
represent an advance in this type of
equipment. Kane-May Ltd, Burrowfield,
Welwyn Garden City, Herts AL7 4TU.

WW310 for further details

Function generators

Two function generators, models G430
and G432, have been manufactured by

ww3lo

Metronex of Poland. Model G430
provides a source of sine and square
wave signals at frequencies from 1Hz to
IMHz in six switchable ranges, and is
designed for general-purpose labora-
tory or field applications. The sinusoidal
signal is continuously variable from 0 to
10V r.m.s. and the square-wave signal
from 0 to 20V pk-pk. Switched attenua-
tor steps of 0, 20, 40 and 60dB are
provided with sine-wave distortion less
than 0.3% in the range 100Hz to 20kHz,
0.1% in the range 20Hz to 100kHz and
1% in the range 1Hz to 1MHz. The rise
and fall time of the square-wave slope is
less than 50ns. Model G432 is a precision
generator providing square, triangle
and sine waveforms over the range 1Hz
to 1.1MHz in six ranges. Prices at time of
going to press were £95 for the G430 and
£115 for the G432. Electronic Brokers
Ltd, 49/53 Pancras Road, London NW1
2QB.

WW3l11 for further details

Plug-in crystal displays

The IEE-Poiaris range of liquid crystal
displays consists: of 3%, 4, 4'4, 5, 6 and 8
digit displays, a 12-hour clock and
16-segment alphanumeric field-effect
crystal displays. Two types of display
are available, a reflective model for
ambient lighting and a transmissive
model for backlighting. Uniformiy
spaced integral contact clips solder
directly to p.c.bs or may be inserted into
strip sockets on 0.1in centres. The 0.12in
(max) thick displays, which are compa-
tible with c.m.o.s. and m.o.s. i.cs and
drivers, have low power requirements,
typically 2.5 to 24pW for all segments,
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and offer wide viewing angles (up to
110°), 20:1 contrast ratio, and an
average operating life of 50,000 hrs at
~20 to +60°C. The segmented char-
acters are available in five heights from
0.4 to 1.0in. Industrial Electronic Engin-
eers Inc., 7720-40 Lemona Avenue, Van
Nuys, California 91405, U.S.A.

WW 312 for further details

Digital stopwatch

The ET105 from Siliconix is a hand-held
battery-powered stopwatch intended
for all applications from sport to process
control. This model measures time up to
59 minutes and 59.9 seconds in one-
tenth second intervals, and has controls
for start/stop and time-in/time-out. A
quartz crystal is used for accuracy and
the digital readout is viewed on an lL.e.d.
display. Three heavy-duty batteries are
claimed to provide 12 hours continuous
operation and the watch, which mea-
sures approximately 42 X 2% X 1%in,
weighs only 6oz. Newitt & Co. Ltd, 81
Goodramgate, York YOI 2LU.

WW313 for further details

Turns-counting dial

A %in diameter 15-turn counting dial,
the H507, has white markings on a black
background for good legibility. The
dial, which has 50 divisions per turn,
has a readability of 2 parts in 1000 over
10 turns, a minimum torque of 350g-cm
_with the brake engaged, and a mechan-
ical life of 10,000 cycles. The standard
model weighs 7g and can be mounted
directly to a %in potentiometer shaft
with no backlash. Bourns (Trimpot),
Limited, Hodford House, 17/27 High
Street, Hounslow, Middlesex, TW3 I TE.

WW314 for further details
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. Precision capacitors
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A family of precision Teflon capacitors,
available from Perdix Components Ltd,
covers the range 500pF to 4uF in
tolerances of 1%,.0.25% and 0.1% using
extended-film and metallized-film con-
structions. The capacitors, which oper-
ate over a temperature range of —55 to
+200°C, have a cyclic stability of less

. than 0.02%, a temperature coefficient of
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100ppm/°C and a minimum insulation
resistance greater than 10MQ up to
1.0pF. Standard voltage ranges are

- available up to 600V, with no derating
- -within the full temperature range. Other

characteristics include a dissipation

" factor better than 0.02% and a dialectric
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absorption of less than 0.02% at 25°C.
Perdix ' Components Ltd, 98 Crofton
Park Road, London S.E 4.
WW315 for further details

Miniature soldering iron

The model CX soldering iron, from
Antex, has a leakage current of less
than 3pA, making it safe to use on
delicate integrated circuits and other
semiconductors. This model, which is
made on the same principle as the Antex
model X25, has a ceramic shaft inside a
stainless steel shaft. The element, rated
at about 17W, is wound on a former and
inserted inside the ceramic shaft to give
maximum heat-transfer to the soldering
bit which slides over the steel shaft. A
breakdown voltage in excess of 4000V
a.c. has been achieved with this con-
struction. A range of six bits is available
with tip sizes ranging from 1 to 6mm
giving tip temperatures varying from
300 to 380°C. The iron, which measures
19.5cm and weighs 40g, conforms with

: BS3456°and is available for 220-250V or
. '100-120V, a.c./d.c. Antex Electronics,
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Mayflower House, Plymouth, Devon.
WW316 for further details

Piezo-electric horns

The principle of operation of a piezo-

_electric horn unit is based on an

electrical signal being applied to a
crystalline structure to produce a
mechanical displacement. These units
can be used as tweeters without the use
of crossover networks, necessary with
moving coil tweeters, because the
crossover is inherent in the physical
characteristics of the crystal structure.
The horn unit, or units, can be connect-
ed across existing speaker systems as

- long as the output of the driving

amplifier is within the rating of the
units. Types suitable for p.a.
applications include the highly direc-
tional 3%in KSN6005A horn and the
wide-dispersion 3'%in KSN6006A horn.
The 3%in KSN6011A and the 2%in
KSN60010A types are piezo-electric
tweeters suitable for audio applications.
Instead of horns, the tweeters have
cones directly driven by the crystals. 2
X 5in wide-dispersion horns, suitable
for both p.a. and audio applications, are
also available. Prices are from £2.75

Solid State
Devices

Names of suppliers of devices in this'

section are given in abbreviation after’

-each entry and in full at the end of the
section.

depending upon type and quantity.
Soundout Productions Ltd, 91 Ewell
‘'Road, Surbiton, Surrey KT7 9AH.

WW 317 for further details.

Silicon rectifiers

A series of high-voltage high-current
silicon rectifiers has been made availa-
ble by Semtech Corporation. The recti-
fiers, designated KW-PAC, are mass
produced for economical military,
industrial and commercial applications
and can be mounted in either an air or
oil environment. Peak inverse voltages
range from 3 to 72kV, average rectified
currents from 3 to 12A, and the
singie-cycle surge currents are 150, 300
or 600A. The rectifiers measure lin thick
X 4in wide X 4.8 to 20.8in long.
WW 318

Infrared l.e.d.

The Xciton XC1209 l.e.d. has a typical
output radiation power of 1.5mW
centred at 940nm. Maximum power
dissipation at 25°C is 75mW, and the
maximum forward direct current is
50mA. The device measures 0.16in
diameter x 0.210in high and is suitable
for alarm or fire protection systems.

WwWw3iis Distronic

Bourns

Multiplexers

The HI506 and HI507 are 16 and dual-8

channel multiplexers, equivalent to the
Siliconix DG506 and DG507. Harris
Semiconductors Ltd, who manufacture
the devices, claim that the access times
of 300ns and typical on-resistances of
1702, varying only 6% between chan-
nels on any one device, are a significant
improvement on the Siliconix devices.
The devices, which are t.t.l./cm.o.s.
compatible, require no pull-up resistors
and are latch-up proof, are in 24 d.j.l.
packages and have overvoltage pro-
tected digital inputs.
WWwW320

4-amp Darlington
transistors

Six complementary power transistors,
from Motorola Ltd, are designated
BD775, 777 and 779 (n-p-n) and BD7786,
778 and 780 (p-n-p) and are intended for
general-purpose applications. Charac-
teristics include a current-gain-band-
width product of 20MHz, h,, typically
1400 at an I of 2A, V. breakdown
voltages of 45V for BD775 and 776, 60V
for BD777 and 778, and 80V for BD779
and 780, and a total power dissipation of
15W at 25°C.
wwaizl

Memec

Motorola
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Opto-isolators .

%

Optically coupled isolators in the
NSL150 and 250 ranges use gallium
arsenide infrared l.e.ds and phototran-
sistors to achieve isolation voltage
ratings of 1500 and 2500V respectively.
Insulation resistance is greater than 10
ohms, the direct current transfer ratio is
up to 20%, and the turn on/off time is
typically 2us. All the devices have a
temperature range from —55 to + 100°C’
and are housed in the six pin d.il
package.

Ww322 National Semiconductors

Gunn oscillators

The SSGO0101-0126 family of Gunn
oscillators has been added to the range
of microwave sources available from
Solid State Technology Inc., and covers
the frequency range 5 to 18GHz. Each

" unit can deliver more than 100mW with

harmonic rejection better than 30dB
(measured with C-weighting) and with
a temperature stability of +0.002%/°C.
These oscillators are designed to pro-
vide low-cost simulation sources for
radar-and communication applications.
Optional isolators, oven and voltage
regulators are also available.

WW323 Tony Chapman Electronics

Power switching
transistor

The DTS-515 series of n-p-n switching
transistors comprises five devices all
offering a continuous collector current
of 10A. Maximum Vg, ratings range
from 300 to 700V and current gains are
between 15 and 80. Typical turn off time
for the devices is 250ns, and the power
dissipation is 125W. All devices are
‘housed in the TO-3 package.

Ww324 Walmore

Bourns (Trimpot) Ltd, Hodford House,
17/27 High Street, Hounslow, Middx
TW3 ITE.

Distronic Limited, 50/51 Burnt Mill,
Elizabeth Way, Harlow, Essex.

Memec Ltd, The Firs, Whitchurch,
Aylesbury, Bucks HP22 4JU.

Motorola Ltd, York House, Empire
Way, Wembley, Middx HA9 OPR.

National Semiconductors Ltd of Cana-
da, Stamford House, Stamford New
Road, Altrincham, Cheshire WA14 1DR.

Tony Chapman Electronics Ltd, 80A
High Street, Epping, Essex CM16 4AE.

Walmore Electronics Ltd, 11-15 Better-
ton Street, London WC2H 9BS.
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We stock all the parts for this brilliantly

designed synthesiser. incluging all the

PCB’s. metalwork and a drilled and
printed froot panel, giving a superb professional finish. Opinions of
authority agree the E1 international Synthesiser is technically superior
to most of today's madels. Complete construction details in our booklet
now available price £1.50. or send SAE for specification.

ELECTRON/C C
WIDE RANGE-HIGH QAL

A really superior higt gquality stereo graphic equalizer featuring 9 octaves per
channel. We stock al! -he parts {except woodwork) including the metalwork drilled
and printed. 15p brings you a reprint of the article.

BUILD IT YOURSELF . ..
IN STAGES

Get =tarted with a 49 note instrument —
featares tremulant and reverberation.

Fully controifable attack and delay
controls [normaily found only on the

Idea to learn on. Leaflet MES 51. Price
15p gives full details to build this
comalete instrument.

Extend the range of MES 51 by adding
anotaer keyhoard and several new tone
coloars. Leaflet MES 52. Price 15p also

most expensive organs). up to seven
footages on each keyboard. vp to 70
controls including drawbars, and a 13
note pedalboard. make up the additions
described in the step-by-step 32 page
instruction leaflet MES 53. Price 35p.

INC. VAT
EFP/P

shows how to use 61 note keyboards.

This is a fully constructed and tested electronic clock module as illustrated. Data
sheet supplied. Simple to connect to alarm and your battery/mains radio. Smart case
_available shortly. Datz sbeet available separately. Please send SAE.

Sleep Timer

Snooze Timer

Time can be set accurately to
within one second

Leading Zero Blanking

Bright 4 Digit 0.5" Bisplay
Fashing Colon (1 HZ)
Switch for Display Seconds
Alarm Set Indicator

P.M. Indicator

Power Failure Indicator

* Attomatic voice operated fader.

* Belt drive turntables

* Monitor facilities (Headphones and VU meter) 1

* Saund operated light show — plus many other advantages.

* % % % %

SIMPLE ALARM KI™ — £9.38 ALARM CLOCK KIT — £10.99
ALARM CLOCK & RADIO CONTOLLER KIT — £11 51
SMART PLASTIC CASE with fully punched chassis — £2.49

Flease send SAE for our Clock data sheet

Full details in Sept. / Oct. editions of this
magazine

Send for our leaflet MES 41, giving full details for construction. Price 20p
Soon you'll be the Deejay everyone wants at their party!

Ger our FABULOUS

NEW1977/78 CATALOGUE
PUBLICATION DATE OCT.26. 1975 ON APPROVAL

All neww @ Completely re-written @ Hundreds of new lines
Lots of exciting new projects to build — PRICE 50p
SEND NO MONEY NOW. Overseas send 8 International reply coupons.

r--—---------q

\ Please rush me a copy of your brand new
1977/78 catalogue the instant it is printed {Oct
28th, 1976) Only if | am completely satisfied that
it is worth every penny will | send 50p within 14
days of receipt. If | am not sausfied | may return the
catalogue to you within 14 days without obligation
| understand that | need not purchase anything
from your catalogue should | choose to keep it

NAME

* SAVE ££'s ON SPECIAL OFFERS! ADRESS

Published every two months ocur Newsletter gives * DETAILS OF NEW PROJECTS
full details cf our latest quaranteed prices AND NEW LINES

Send just 30p towards cost ot postage and we'll send you the next six issues as they are
publishied (A 8p voucher 1s sent with each newsletter which may be used on purchases }

=S

JOIN OUR MAILING LIST NOW!

wWwW

r--- R B

-u-m---------J

i you do not wish to cut magazine, write your
request for catalogue on seaprate sheet
1975/76 GREEN COVER CATALOGUE STILL
AVAILABLE MRICE 4Up J

MAPLIN ELECTRONIC SUPPLIES

All mait to- P.O. Box 3, Rayleigh. Essex SS6 8LR

Shop- 284 London Road. Westclitf-on-Sea, Essex
{Closed on Monday). Tel' Southend (0702) 44101
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LET US GET DOWN T0 CASES!

WE ARE SUPPLIERS OF GLASS FIBRE
INSTRUMENT CASES TO INDUSTRY
AND COMMERCE. NOW THESE ARE
AVAILABLE TO YOU!

GLASS FIBRE CASES. D.M.C. OR S.M.C.
GREY, BUT OTHER COLOURS BY
ARRANGEMENT.

BOX WITH
SIZES ALONE  ADDITION*

8''x5%2''x5" £1.94 £2.71

9''x 4''x3" £1.30 £2.07
6''x4" x4"" £1.10 £196
5"x3""'x1'2" £0.51

INJECTION AND COMPRESSION 4"'x4'"'x 1"’ £0.54

MOULDING TO YOUR REQUIREMENTS

ALso INDELIBLE PRINTING OF G.R.P. « WITH FRONT PANEL, INSIDE PANFEEIE#.BOTHALUMlNluM)ANDCRUBBER

ALUMINIUM AND COATED PANELS. TRADE PRICES ON REQUEST
THOMAS MAUGHAN & ASSOCIATES (DEPT. AW)

CLARENCE MILL, BOLLINGTON
NR. MACCLESFIELD, CHESHIRE. Tel: BOLLINGTON 74294

WwW-—081 FOR FURTHER DETAILS

we specialize in high spec components with

‘YES SIR. 1st CLASS POST TONIGHT’
express service for phone customers

High spec components e
' FAST same-day turn round — %
Agents for Vero, Antex. Bib Mulucare Soider E =5

gm S A€ for stock hst including Pots, presets, 1.C 's 7400 and COMS, Capacitors, plugs. sockets
swilches. cable. etc
Post free envelope tor your next order. Super Express phone service Shop at keen prices 6 days a
week. Late night—Friday. 7-10 pm
TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 .20p BC147B .10p° BD139 .54p° (C44  30p DIODES

. AC126 .20p BC148 .9p" BD155 .75p" OC71 .25p 50V 3A  .13p
AC127 .20p 8C14BB .10p° BF158 .20p° ORP12 .57p 100V 3A  .15p
AC128  .20p BC149B .11p" BF184 .25p TIP29A .47p 200V 3A  18p

AC151 .38p BC149C .11p' BF185 .28p TIP30A .56p" 400V 3A .21p
AC153 .35p B8C154 .18p° BF194 .10p" TIP31A .57p

. AC176 .20p BC157B .12p° BF196 .12p" TIPAIA .67p 9glgszs‘

AC187 .20p BC177 A7p BFI97 .12p" TIP42a .8Op 100 A .2ap I
o AC1B8 .20p BC178B .18p BF199 .15p° TISa3  .36p 200V 1A  .25p
' AD149 .68p BC1798 .19p BF200 .38p gxggg 13p° 400V 1A .26p .
h§e ADI61 .42p 8C1B4B .12p' BF338 .34p X 18p°
g Y AD162 .42p BC184L .n=~ aszvg 68p g;ggg .1:p' L"‘E"‘ 1/c's
e MCH/PR1.04p 8C187 .28p BFX 26p 18p° l
s Af116 .24p BC212A .13p' BFX84 .22p IN914 . 6p LM3E° 5L50745
AF117  .24p BC212L .1Sp' BFX88 .22p  IN4001 . 5p a 29
TP/2A d l AF124  .30p B8C2138 .12p' BFY50 .17p IN4002 . 6p h’“ 00N 69p l
g cuts an AF238  .37p BC214 .15p' BFY51 .16p  IN400S . 9p ESS5 -60p
4 AU113 1.50p BC214L .17p° BFY52 .18p IN40O6 .10p 2”750‘3"9 1.60°
bends component ! BC107 .1%p BC262A 15p BY164 .40p 1IN4148 . 5p  SN76013N 175 .
A BC107A .12p BC287 .20p ME0401 .18p" 2N2219 20p SN76023N  1.75°
leads on PC boards . BC10B 10p BC300 .27p MEO411 1Bp* 2N2646 .4pp  1BABO0 1.35°
. E CIL108 . 8p 8C301 .26p ME4001 .10p" 2N28§60 A3p* ;s:g;gs :-;;_
- BCIO8B .11p BC303 .30p ME4101 .11p" 2N2926G.15p" -20°
inone Smg'e handed i 8C108C .12p BC338 .w:- MPF102 .32p" 2N3053 .18p ZN414 1.35 I
) 8C109 .11 BC557 . 9p° 0A47 8p  2N3055 .60p
operation. 3 BC109B .1z: BCY71 .w= 0A90 sp  2N3702 11p’ g;cggsmoo;nw)
BC109C .13p BCY72 .1ap OA91 . 4p 2N3703 .10p° I
l BC117 .18p° BD123 .90p 0A200 6p 2N3704 .13p* 3V 3v3. 5Vv). 5VE
BC142 .22p BD124 .6%p 0C28 .80p  2N3705 .10p° V5. 9V 1OV, 12V
8C143 .24p BD131 .38p 0C29 .58p 2N3707 .12p7 18V 22V, 30V I
BC147A . 9p° BO132 .380 OC35  .80p 2N3819E .26p° Al at 12p° eac
LED T 209/012502"  RESISTORS 1V:p' TRIAC DIL SOCKETS l
PR/1 accurately bends component § Red 20p 20p each 400V BA  92p B8P 13p
fo) . . . M O 29p 29p WATT E12 (5 400V 8A  1.50p 14 Pin 15p .
leads 90~ for PCB insertion. Micrometer Ciips for above 1p ohm - 10m ohm  DIAC BR 100 25p 16 Pin 175
i i VERO 0.1 Mat/ix .
adjustment of spacing. . THYRISTORS VOLTAGE 257 x 12p
60V 1A 20p REGULATORS (103 25" x 375 38p
600V 1A 60p TAG 1 600 Vs emp  tamp 3757 x 375" asp '
I 700V 14 1.20 BT106 sy €135 €176 375 x & 51p
LIGHT SOLDERING DEVELOPMENTS LTD. Wovin “smciceor 3 B3 838 35706 S
I 500V 6124 1.25 87109 q €138 €175 477 x 179 2.348p I
97-99 Gloucester Road, Croydon, Surrey. 8a" x 15 aap
’ ’ Post & Packing @Bp per order VAT piease add to 1otal 12%% rest 8% l
Tel: 01-689 0574 Telex: 8811945 l
ORCHARD ELECTRONICS
‘LINT nouss HIGH STREET, WALLINGFORD, OXON, OX10 ODE Jelephone D491 35529
- N 8 B N R D O B B B J |

WW—083 FOR FURTHER DETAILS

WW—0987 FOR FURTHER DETAILS
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20x20 Watt STEREO AMPLIFIER

Superb Viscount IV unit in teak-finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and
auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,
plus fuse. 20+20 watts rms, 40+40 watts peak.
£2999,
+p&p £210

HOW YOU CAN SAVE

SPEAKERS Twomodels—uo Ib, TURNTABLE Popular BSR MP

teak veneer, 12 watts rms, 24 walts peak, 60 type, complete
SYSTEM 1B SYSTEM 2 18%"x 13;/=p y p7 % ompPrady with magnetic cartridge, diamond -
For only £80, you get the 20+20 watt | Comprising our 20+20 watt Viscdunt IV 234 PER PAIR stylus, and de luxe plinth and cover.
Viscoun' IV amplifier; a pair of our 12-watt- | amplifier; a pair of our large Duo Type ll Duo Il 20 watts £Z 00 =i
rms Duc Type Ilb maiched speakers; a BSR | malching speakers which handle 20 watts  rms, 40 watis peak,

MP 60 fype deck complete £ 000 rms each; and a BSR MP 60 type deck with ~ 27"'x13""x11 %"

+Pp&p €350
with magnetic cartridge, magnetic cartridge, 00 +p&p
de luxe olinth and cover.  +p&pesso | de luxe plinth and cover. 92 £48 £7.50
+p&op €760 PER PAIR

Carriage surcharge to Scotland: System1b £2.50, System 2 €5 i >

STEREO CASSETTE DECK KIT DELUXE ACCESSORY KIT
Again, this kit is specially designed XL N jevellconials

for the experienced constructor —for : .
mounting into his own cahinet.

Features include solenoid-assisted pae ree wwew
AUTO-STOP, 3-digit counter, Loy
record/replay PC board, mains :
transformer and input and output £3250
controls. AC BIAS AND ERASE. + & p 150

fr o =
TOURIST IV PUSH- 5!“’ 3
BUTTON CAR RADIO KIT A

{MOTOR TOP 10 AWARD) o

Specially designed by RT-VC for the
‘experience constructor, this kit comes
_complete in every detail. Same facilities
A5 Viscount IV amplifier. Chassis is

l ready punched, drilled and formed.
Cabinet is finished in teak veneer.
Black fascia and easy-to-handle
aluminium knobs.
Output 30430 watts £2900
rms, 60+60 peak. +p&pE210

TURNTABLES BY BSR

Big value from RT-VC! Two units COMPLETE
WITH PLINTHS, First, the popular. MP 60 type
semi-professional deck. £]750 +p&p £250

Second, the lower-cost C141 automatic unit, fitted

with a stereo ceramic cartridge. +pd&p
©E1195

Both units have plinths finished in superb teak
veneer.Either way, you'reon toa bargain trom RT-VC.

Con:hh with speaker, baffie Tha medera style facia has hem
and fixing strips. The Towrist IV — dasigned to biend with mest car interiors
for the experienced constructor sad the finished radis will siet iwte 2
only. standaré car radle apertere. Size:
The Towrist [V kas five push-buttons. lowr approx. 7" X 27 x 4%”.

modivm Sand and om0 for loag wave Power Seaply: Neminal 12 veits pesitive
bamd or nogative earth [(aftered imtermally).

The tening scale is illuminated and Power outpnt: 4 watls inte 4 ohms.
atiractive spun aleminivm conlrel imebs

are wsed for manual tuelng and velome £1 0.50 + pbp £1.30
contrel.

EASY-TO-BUILD, WITH ENCLOSURE

Specially designed by RT-VC for cost-conscious
hi-fi enthusiasts, these kits incorporate two
teak-simulate enclosures, two EM! 13" x 8"
(approx.) woofers, two 3'/4” (approx.) tweeters and
a pair of matching Cfoss%vers| Egsily constructﬁd.
using a few basic tools. Supplied cemplete with
an egsy—to-iollow circuit dia?gram, and%rossover COMPACT |
components. Input 15 watts rms, 30 watts peak,  FOR TOP VALUE

each unit. Cabinet size +p&p
e B o SRES0ITY | ton sl et

COMPLETE WITH SPEAKERS
Here's rea! value in DIY! Comprises ready-built
amplifier module, 3-speed Garrard auto-return

deck, and teak-veneer simulate £2 95

cabinets with clear plastic top.

Easily bult by hobbyists. +p&p £405

35-WATT DISCO AMP M ‘
Here's the mono unit you need tc P(_]HTAB_I.I:_NSGU cofi%plf
start off with. Gives you a good with built-in pre-amplifiers
solid 35 watts ms, 70 watls peak Here's the big-value portable disco
output. Big features include two console from RT-VC! It features a pair

disc inputs, both for ceramic of BSR MP 60 type aulo-return,

cartridges, tape input and single-play professional series record ‘
microphane input. Level mixing decks. Plus all the'controls and features you

controls ditted-with integral need to give fabulous disco EEE00

push-pull switches. Independent performances. Simply PER PAIR CANT oair ol high efiiency units for
bass and treble controls and connects into your existing  + p & p. £6.50 15-WATT KIT \{0\) '\‘TER only ££7.50  — just what you
master volume. £F50 +p&p slave or external amplifier. IN CHASSIS FORM poO BE need for low-power amplifiers.

y These infinite baffle enclosures

70 an1 100 WATT DISCO AMPLIFIERS

Briltiantly swyled for easy disco performance! Sloping fascia, so that you can use the controfs without fuss

or bother Brushed aluninium fascia and rotary controls Five smooth-acting, vertically mounted slide controls
master voluine, tape level mic level, deck level
PLUS INTEF DECK FADER for perfect
graduated change from record

deck No 110 No 2 orvice

versa Pre fude level control £4900
(PFL] lets YOU hear next dis &p. £3.00
before fading 11in VU meter P
moninors ourout leve

watts rms, 140 watts peak

outpul All the big fearres as

on the 70-watt disco

amphfier, but with a massive 56500
100 watts rms, 200 watts pE1.£4.00
peak output power

When you are looking for a good speaker, come to you ready mitred and
why not build your own from this kit. It's professionally finished. Each

the unit which we supply with the above cabinet measures 12" x 9" x 5"
enctosures. Size 13" x 8" (approx.) EMI (approx.) deep, and is finished in
woofer, 3'/4" (approx.) tweeter, and simulated teak. Complete with two
matching crossover. 0 +p&p | 8 (approx.) speakers

Power handling capacity £7 £1.50 | for max. power £ 50
15 watts rms, 30 watts peak. PER SET handling of 7 walls. s &pe170

20-WATT Hi-FI KIT IN CHASSIS FORM =R
For extra power, choose this super RT-VC kit! EMI 13" x 8" (approx.) triple-
laminate-coned woofer with massive 5" {approx.) magnet, plus 5 (approx.)
mid-range unit with concentric 2 parasitic tweeter and 2%/4" (approx.) magnet.

ith ci by £2
Complete with circuit diagram and crossover components. qnw;g-n L

oo
—

o

ELECTROLYTIC CAPACITORS AT
BARGAIN PRICES

Al brand aew: from reputahie isternational mamfactarers
PACK 1. Costaining 30 mixed Electrolytic vaives from

ALL PRIGES INC.VAT

AT CURRENT RATES

GOODS NOT DESPATCHED OUTSIDE UK
All itemns subject to gvarlabiiity

Minimum order on

4.7 wtd 1o 47 mtd. Minimam 16 volt werking. Price correct at 1st September 1976 and 21E HIGH STREET, ACTON, LONDON W3 Access and

+ ZDcp.Mi. 17 wised Electrety " subject to change without notice 3 EDGWARE ROAD, LONDON W2 Barclaycards £15
m"f{. prin P:To:t'i.m;l}:r-lw We are unable to show all our products,  po'o i 'shoopers EDGWARE ROAD: 9 2.m.—5 30p.m.
40 voh workieg. mum 1o v d so please send S.A.E. for our fully Half day Thurs DO NDT SEND CARD

descriptive catalogue and any further . -~ Just wnte your grder giving
T ey ACTON: 9.30a.m.—5p.m._Closed all day Wed Your cradit card number

Top + 20p pip
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RIRPORT AANCUNGEMENT
2YalEMs. . . ..

Design, supply and installation—
each system designed to specific requirements
Automatic speech level control—
automatic control of loudspeaker output by means
ofnoisesensing . . . .

fatioffHoad wenoen -
sound systems Saffron Walden
and electronics Essex CB114LG
Tel: Saffron Walden
(0799) 40888
Telex: 817444

. the Natural C/toéce/
at £245.00°

(UK Price Ex VAT)

o NATURAL # The NATURAL o GUARANTEED
HANDLING CHOICE for YOU PERFORMANCE

o DC-25MHz over
FULL Display
Area

e 3/ Measuring

Accuracy
forfurther detailsor a [ = a @ - | = . \ | o Signal Delay for
demonstration please Leading edge

write or phone investigation

Scopex instruments Ltd. Pixmore Industrial Estate.
Pixmore Ave.Letchworth, Herts SG6 1JJ
phone Letchworth {(04626) 72771 @ Regd Trade Mark of Scopex Instruments Ltd

WW—076 FOR FURTHER DETAILS



Ditton 44 Ditton 11 Ditton 15

The magnificent nine...
an open and closed case for
selecting Celestion

e e e e .
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the soundto be
experienced!

Celestiorﬂ
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ELECTRONICS
DEMA INTERNATIONAL

ELECTRONIC COMPONENTS DISTRIBUTOR
FOR INDUSTRY AND HOBBYIST

MONTHLY SPECIALS

UINEARS MEMORIES
LM 309K 990r3/775 LM5% £9o0r X190 | 1103 1024  Bn Ram MOS
LMS50  500r 3175 LM 708 1Bor)/50 | 7489 (82250 64 Bu Rem TTL
LM555  3tor3/8s LM 3900 290r /80 | 1702 2048  Bi Aan

5203 2048 81 U/Volet PROMS

CALCULATOR CHIPS CLDCK CHIPS
C1 5002 Batt Oper 5001 59 oc 3/1 2% 5311 28 Pin BCD 6 Dig MUX . -
i - g Distribut for Pl R
e ISTFIDUTOrs 10r riessey - hemo
TTL & CMOS SCHOTTKY
S gpem |titonn o e :
- v Shaam B e Ives 1 Semi Conductors
TTL 7400 SERIES Ngw LOW PRICES . Type Price (p)| Type Price (p) | Type Price (p) | Type Price (p)
£011 485 741 £ 06
I N BT [ o7 a3 pcrsw 5 A s lpgla0 3
7402 010 1442 048 7489 74157 069 0Y802 43 | PCL82 54 | AC187 201 BC141 28
o1to 048 74158 069
;:gg 013 ;::: 060 ::g? 74160 089 ECC82 44 ' PCL84 55 I AC187K 3| BC142 20
7408 013 7425 070 7492 74162 089 EF80 34 | PCL8S 57 | AC188 18| BC143 25
Lof LU oS T e o= EF183 39 PCL86 52 | AC18BK 30|BC14a7 8
7448 060 7495 B e EF184 39 | PFL200 65 | AC193K 36| BC147A 11
74! 05 —
s ox e [1ai0 165 EHS0 40 PL36 63 | AC194K 35| BCias 5
w0 74107 s o PC86 58 | PL84 30 | AD140 5 Bcias 0
D om ZUER T PC88 58 | PL504 90 | AD142 62|BC153 20
10 02 78123 74182 PCY00 30 | PL508 85 | AD143 65 BCIS4 20
s 0m | e ‘;:lgi PCC89 46 | PL509 £135 | AD149 EllEoT o a—
=5 o |z ot PCC189 47 PY88 43 | AD161 47 [BC1ss 10
=y 1476 024 ot J7«951 PCF80 41 | PY500A £1.25 [ AD161/2PR €1.00/BC159 11
i lags o6 74139 PCF86 44 | PY800 a7 | an162 3880160 30
scnonk\;4 reson 29 Jas20 |74574 PCF801 46 AF114 25{BC161 33
74508 35 74522 5 3 AF115 22\gci71 10
74510 23 74532 1
T e serG e k 8 Integrated Circuits AF116 22| BC172 10
741500 23 |7aLs20 23 |7aLs90 74L8193 175 AF117 20(BC173 15
Jeisos 7 Jiises a3 Hen o g e Type  Price (p)| Type  Price (n) | AF118 52 | BC178 ig
74LS08 27 74LS42 130 7415107 39 ETTR6016 £2.00| TA 7072P £1.53 | AF124 38‘ BC178B 20
741810 23 |74L57i 39 74L5164 180 MCl351P 70 TA 7074P £134 AF125 27 BC]79 1 22
cmOos aoosssmes on B e 5D B GG ML 2318 £4.20 TA7124P 73 | AF126 38/ BC182 11
w :uu‘m Z:: ﬁ:; 8:: 4024 050 w ML 2328 £4.20 TA7141AP £1.40 | AF127 38 | BC182L 12
g proo O it S R Dot =) SL4l4h _ £168 TATJITIP  £1.65 | AFI39 T I —
o pOL OE3 4028 059 o SL 415A £2.20| TA7172P  £1.65 | AF178 69 | BC
Qo « 075 4015 065 @) - 184 12
4007 014 4016 038 :ggg g;‘g ! sL 1310 £1.54  TA7173P  £2.20 | AF180 69 | BC186 25
ER BRI === SN
4009 4027 014 4 035 5 BC204 14
X unears - E SN76003N £2.35 TAA570  €1.30 | AF240 20| gc212 11
o voe o “op “oan | Sor 0% O SN76013N_ £1.43  TAA 6618 81 | ALI0? R Y3t —
m gz ;o?go oag Agl: gg: ;:; Cg:: g;: SN76013ND £1.25 | TAA700 £3.80 { AL103 €130 gc213 11
a ( A —_—
ﬂ ey oe Vo o | 555601456 VoW oes w SN76023N_ £1.43 | TBAI20AS 60 | AUT07 €1.35 | BC213L i1
m > vor o= omy o FEENE T of o SN76023ND £1.20| TBA1205Q_£1.00 | AUII0 £120 Bc2ida 13
ADP 059 BDP 245 | 75450 vor 100 A7 SN76033N  €£2.15| TBA480Q £1.40 [ AUI13 £1.05 gc214aL 15
0 Tow o ope 0oy B DED oo SN76110N €175  TBA520Q _ €1.75 | BC107 0 g3y 11
> T ohg 059 vDIP 156 75453 vowr 023 [ SN76226N £2.20 | TBA530Q £1.75 | BC107B 15 BC238 11
; s AW o |me2 Ao o O SN76227N €145 TBA540Q _ £1.25 | BC108 - 0 a——
.2 12 15 100 ADP 08 | iCLB0BruciCen 280 L SN76532N £1.45] TBA550Q  £2.30 | BC109 12 gc303 30
5 Ao o I ol SN76533N  £159 | TBA550CQ  £2.40 | BC109C 14 Bc3z7 13
S . 150 = SN76544N_£170 | TBASOO __ £1.10 | BC113 15 gc3zs 13
12V ) AMP & c [t —
c nDip A 14LDip B 6L OIP TO99 8PinHeader TO100 109in Header LI ShZE65INEENBIiS| RTRAI20Q £2.90 | BCI14 15 BC337 12
m 2 neets supplied on request Add 20 ea excenied as noted 7] SN76660N 60 | TBA990Q ~_ £2.50 | BC115 17} | BC338 12
MEMEESMDA” N " CALCULATORS & CLOCKS w/DATA SN76666N 90 | TCA270Q £2.90 | BC116 17} | BC546 13
101 756 B RamMos £ 130 =R o TA7050p £1.13 | TCA800  £4.60 |BC1I6A  25/pC5a7 2
1103 1074 BrRammos 125 ¥ s oq TA7051P  £1.45 BCIL7 13 pesas 12
7489 18225) 64 Bif Ram TTL 145 573? Calch.o) '80 = Bhas 1
82523 Programmabie ROM 215 3 2]22:82:2 ;sg _ : BC118 15 BCsa9 13
1t Ram Low Power 145 e ————= | BLwdy 0 I
S R et me 0 GG 355 Semi Conductors BC119 27 |pcs50 14
NI | I = GV M —
it Status Ram { i . . ariogn 1§ | —— —
I E0s - Data oniy for any of above 050 Type Price (p) | Type Price (p) | BC1258 _l£_§ BC557 13
MV 5020 Jumbo Red or Clear £ 015[ 2"“"":’" AganeHurenssy AC107 25| AC142 18 | BC126 15 | BC558 2
A Red 7S 2 1.20 [TRANSISTOR S - nr1an g | —m, 1"
SR Red Seg o 020 (2N 22194 TOb £042(2N 4124 7092 0 11 AC126 24 | AC142K 31 [BC132 15 BC559 14
o CRa SD i A1 — T R— Y —
N ond A 1 a T | e e
9 Digit Array Fl:r::nld 37 2N 29054 TOS  0.43)2N 5225 T092 017 AC128 15 |AC154 18 M 16 |gp115 39
with clear magnifying lens 280 (2w 3227 1018 0.371 2N 5226 TO92 017 AC128K 24 | ACI55 18 [BC137 20 'BD116 59
[rscouns I O ACleL T 73 ACISS 78 |Bcise 0 @oizs 78
10% on orgers over £ 10 Guaraneed By DE MA ELECTRONICS AC141K 28 |AC176 BC139

15% on orders over £ 25 £ 200

: PRICES LISTED ARE BRITISH POUNDS & PENCE.

SEND CHEQUE WITH ORDER. ACCESS CARD, mumberof ren. taquirad 1or the lollowing . Bacamanamehire
BAN KAMERICARQ, BARCLAY CARD ACCEPTED. Distributors will provide  areas: 7. Merseyside, Chesr-ﬂre,
(Card # and expiration date requested). TERMS you with a fast and 1. Yorkshire West & Salop, Staffs.
OFFERED TO SCHOOLS & INSTITUTIONS. etficient local service. See Humberside Arsa.
POSTAL AND HANDLING CHARGES right hand columns for 2. Yorkshire South,
SHIPMENT VIA AIR MAIL name and address. Nottingham, Lincoln.
under 4 99 add .45 £ 10 and over i- ius:;lE& :(ent

. ] ast.
5.00-9.99 add .35 No Charge 5. Somerset, Avon *Prices subject to 122 %

Gloucsster, Wilts. V.AT.

DEMA ELECTRONICS INTERNATIONAL
P.O. Box 407 San Ramon, Ca. 94583 USA
Cable DEMAELINTL
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-Siemens - AEG.Telefunken-Teleng and Toshiba Components

Semi Conductors

Price (p)

Price (p)

Semi Conductors

Type } Type Type Price (p) | Type Price (p)
BDI32 39| BF338 341 52802 £2.99 | TIP324 62
BD133 45 | BF355 50| Se080 A KIT  |TIPalA 60
80135 29 | BF457 37 a0 ST 5
80136 | 39 BF458 371 TiP31A 52 ITIsal 27
gg}g; gg g?iig gg *20p or fess. Minimum 5 items
BD139 37 | BFT43 35 g
BD140 39 | BFX29 el D odes
BD1a4 £1.99 | BFX84 79
BDIGO | £1.65 | BFX85 30 | Type Price (p) | Type Price (p)
BD181 83 | BFX86 78 | BAILLS 9 | 0A47 8
BD182 90 | BFxss 25 | BAL4S 16 | 0A90 6
30183 80 | BFY50 19 | BAL48 16 | 0A2S 5}
BD184  £110 | BFY5L 19 | BA154/201 12 |0A202 8
BD222 47 | BFY52 20 | BALSS 15 | INEC/0A91 7
80225 47 | BFY90 £1.10 | BAXI3 6 [IN91& 3
30232 50 | BR10O 32 | BAX16 6 | IN4001 4
BD?233 43 | BR101 g | BY126 11 11N4002 5
BD234 43 | BRC4443 80 | BY127 10 {IN40D3 5
BD235 49 | BRY39 3g | BY199 25 1N4004 5
BD236 53 | BSY52 30 | BY206 17 11N4005 5
BD237 49 | BTI06 £1.20 | BY238 25 | IN4g07 6
BD238 55 | BT108 £1.50 | BYX10 14 [IN4148 4
BDX32 €2.40 | BTI16 £1.25 *20p or less. Minimum 5 items
8DY20 | 80 | BU105/0Z  £1.60 e
BF115 el TraeyTy| EHT Multipliers
BF152 20 | BUI26 £1.49 ord
paE 20 | BI204  E180 | ryp, Code Price
BF160 35 | BU205 £1.67 | Thorn 950 MK 11 1400 D101P  £2.07
o L5 W o) mon e 3 s oy tios
BF178 33 | BU08/02 £275| horn 1500 5 stick DI03G  £2.17
BF179 38 BUY69S _ £250 | orn 1590 Stick DI04k  £0.35
BF180 31 BUY6OA €265 | ' Larpe eoremon®  DI05C c0.61
:”g; 3 512220 381 Rank Z 718 DI06A 154
BFi8 130 | Mies20 —aa| o 00070 D107 g5 3
BFI84 | 29 | 2N636 35| orh 8000 DIOBH  ¢1.68
BFI185 | 30 2N706 5 | Lhorn_ 8500 DIO9F  £a.14
BF186 26 | 2N3053 30| fhorn 9000 DILOY  £6.50
BFISG | 8 | 2N3054 g5 | Decca Doubler DIIIG  g2.74
BFI95 B 2N3055 55 | Decca 30 Series  DII2E  £4.96
BF196 10 | 283702 12 | Decca 80 Series  DLI3C  £530
BF197 11 | 2N3703 12 GEC Hybrid  DI14A  ¢4.96
BF198 23 | 2N3704 10 | GE.C. Sofid State DI115]  £5.30
BF199 25 | 2N3705 10| 1T CVC 15 DLI6H  £4.96
BF200 28 | 2N3706 10| 77T CvC 20 DIL7F  £5.30
BFZ18 40 | 2N3819 3g | Philips G8 ~ D118D £4.96
BF224 20 | 2N5296 40 | Philips 550 DI19B  £4 96
BF240 - 17 | 2N5496 53 | Pye 691/693 D120E  ¢3.66
B8F241 17 | 0C71 29 | Pye 731 DI2IC  £4.92
BF257 28  0CJ2 29 | Rank A823 DI22A  £4.96
BF258 26 | R2008B £1.90 | Korting D125F £4.96
BF259 30 ’ R2010B £1.90 | Telpro/Carnival/ D126D
37 | RCA16334 80 | Hamilton,
5 | RCA16335 80 30 Steepletone £5.35

‘Good people to deal with’

c.PC.,

New Mono Tubes

Screen Type Equivalent Price
127 Toshiba ™T
E2117A 31/101.A31

250w €17.75
14” Toshiba
- M6529 FZP TMT 34/101 £17.95
20”  AS0-140W CME 2013 £15.50
24”  A61-140W CME 2413 €17.30

New Colour Tubes

Screen Type Equivalent

19”7 A49-191X, A49-192 and
A49.120X

20" 510DJB22, AS51-110X

227 A56/120X

A56/120X
Aerial Accessories

Type

Price

£57.70
£61.35
£61.50

Price
Coax Ptugs each 10.5p
Standard Superverters  each £13.50
Superverters with variable

_ gain - ‘each £15.95
Superverters with variable
_gain_and_ f_requ_ency each £17.45
Broad Band Amplifier  each £16.50
@ All Teleng products available @
through C.P.C.

Distributors

Contact your local distributor
for fast iocal service. Regulas
calls arranged to meet your
requirements.

SCOTLAND

Elcomatic Ltd.

Kirktonfield Road,
Neilston, Glaseow 6T3 3PL
Tel. 041-881 5825

N.IRELAND

Electronic Sales

(Ulister) Limited,

4 Tates Ave., Lisburn Road,
Belfast BT9 7BY

Tel. Belfast (0232) 6€8718

LANCASHIRE

Moorside Electrical Co.,
70 Moorside Avenue,
Smithitls

Bolton. Tel. 0204 40918

GOMBINED PRECISION
COMPONENTS LTD.

Dept. ww
Phone: Preston (STD 0772) 55034. Telex 677122

WORLD WIDE EXPORT SERVICE ask for RCBIN PRATT New price list 110 76

194-200 NORTH RCAD.

PRESTON,

Swansea Aerial Co. Ltd.,
Siloh Road,

Landore,

Swansea SA1 2NT

Tel. Swansea 50393/54836

WEST MIDLANDS

Geetavision

85 Far Gosford Street
Coventry

Tel. Coventry 56476-503598

EAST MIDLANDS

Halls T.V. Services
5 Market Place
Melton Mowbray
Leicester LE13 1XD
Tel. 0664 4399

CAMBS. BEDS. HERTS.

Cambridge Electronic
Components

236 High Street
Cottenham Cambridge
Tel. 0954 50292

EAST ANGLIA

Norwich Electronic Components
16 Denbigh Road,

Norwich. NR2 3AA

Tel. 0603 28625

S.LONDON & SURREY

Paul Electrical Ltd.,
250/252 Grand Drive,
Raynes Park,
London. SW20

Tel. 01 542 6546

DORSET HANTS, |10 W

Double 0. Distributors.
16 Hightield Road,
Bournemouth BH9 2SG
Tel. 0202 519562

SOUTH WEST

D. B. Components,

1 Devonshire Street,
Greenbank, Plymouth, Devon
Tel. (0752) 24369

LANCASHIRE, ENGLAND
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Audio versatility by TWEED

The Tweed Twin Telephone Hook-Up Unit — a
new concept in design for local broadcast studios,
incorporating an automatic voice overide system
and many other original features.

If you require superb quality, top performance, proven 'I"EED nun‘o
st w sl oo

reliability and electronics, write or phone:

IAd s PHONE 2953 STD057 37

Specialists in Audio Control Equipment for the Broadcast & Sound Recording Industries
WW — 033 FOR FURTHER DETAILS "

New low cost microcomputer for learning
the "how’ of microprocessors ....

Now, there is o new Microcomputer to
pravide "hands on" experience to master and
apply micraprocessars - the Limrose MPT8080.

u oo n.

It comes ready ta use. Nothing else to buy,

€ Bggg debug or assemble. Just plug it in and you
have o powerful microcomputer reody to use.
No need for a Teletype, but if you have one
it can be hooked on using o plug-in card.,

500 gy

The comprehensive instruction monual is so
straight-forward that even a peison with
limited technical knowledge con ropidly
learn how microprocessors work .

The Microtutor MPT 8080 is not just a
learning module - it's a full 8-bit, parallel,
microcomputer with an 8080 CPU, 1K RAM,
and vorious input and output ports. It can
be single-stepped or run cantinuausly ta
facilitate o tharaugh understonding of
hardwore/software interoctian and program-
ming of micraprocessors.

The MPT 8080 con olsa be used os o
prototyping computer and expanded with

For instant information, please contact : additional memory and parts.

imrose electronics limited  prices £249

241-243 Manchester Road, Northwich, CW® 7NE Tel. 0606 41696/7 from

WW-— 110 FOR FURTHER DFTAILS

DATEST 1: THE NEW TIME SAVER

Automatic device tester and identifier

DATEST 1 saves valuable repar time by automatcailv testing diodes. transistors. and all types of FETs bhoth in and
out-of-circuit. plus common op amp 1 ¢ s out-of-ciicun

To carry out a test simply connect the device and switch on |f the dispiay flashes its No Go  If you get a steady pattern it s
Go' No prior knowledge 1s required of device polanty or whether 1t 1s bipolar or FET
OUn the contrary. the clear six-LED display teils vou at » glance the potanity of the device (NN PNP N-channel P-channel) and

for out-of-circuit tests whether 1t 15 bipolar depietion FET or enhancement FET

It you then fiick the test current switch you can instantly place imits on current gain leakage current and FET parameilers
Frnally if you need to you can even glug in a multmeter and ac ally measure some them

DATEST 1 with 1ts advanced four 1.c and six transistor circuit (pat appl for) rapidly pays for itselt i skiled man hours saved
and in expensive mistakes avoided For comglete user confidence DATEST 1 even stops working abruptly and gives a special
display when battery voltage has dropped 1o too low a value

DATEST 1 1s available now and comes comglete with battery easy-10-use probes for in-circuit tests and detailed handbook
Wiite for full detarts or send now for your own time saver  Price 1 49 plus 8 VAT cash with ord

DATONG ELECTRONICS LIMITED

11 Moor Park Avenue, Leeds LS6 4BT
Telephone: 0532 755579

WW—023 FOR FURTHER DETAILS
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e/ W Order yours NOW!

OOR 1977 ILLUSTRATED CATALOGUE

The most comprehensive range of products and technical information
evar, including OVER 800 ADDITIONS to our list of Semiconductors

and Electronic Components. Fully illustrated and designed to be updated
as we increase our range. This is A MUST FOR ALL, ORDER NOW . ..

DIODE EQUIVALENT = ~ ... Every copy carries

Gp:ﬂm G | | a Special Discount

195 WATT SILICON TO3 MET AL order Form.

Vcbo 180V. Vceo 80V, IC 15A, ¢

'°°'1-f,,:§"“' oA s "_ -D . S{ ?ANS/ S TORSJE

ND NEW FULLY GUARANTEED

TO.8 SIm TO 2N706 8 BSY27/28/

APPROX. 200
Asserted fali-out integrated circu

All usabis devices. No open and 8 Type
?AOV':'IL.‘LE”I': P?::' l‘m”nl' le 2 t: BTF’1°1; t."c“. v

ey or . 100 for *£1 1 7 BF118  °*o- T
When orclering plesse state NPN or P% } g:} ’5; .:n
BF1S3 [ ]
BF154 048
BF1S5 °*0 T
BF156 °0-49
BF157 °0-%6
b BF158 05
81

Loglc, 74 series, Linear, Audic:&
Many coded devices but some ‘ k

to identify. g
OUR SPECIAL rmg‘ -

P&P

Postage and Packing add 25p u
stherwise shown. Add extr
Alrmait. Minimum order £1

NSL4931 -
ORP80  °0-
ORP81  °0-
TIP29 °0
TIP3 °0-
TIP31IA °0-
TiP32A °0-
TIP41A °0-
TIP42A °*0
TIS43 °0-

301SF Minitron 7 Segment Indicator £1 9

L.E.D. DISPLAYS

OL787 Common anode 03" 85p. DL74T
gommon anode 08" £1-79. DL7ZT Doubl
display. common anode 0-5” £2-00

L.E.D.'s

Available in 0-125" and 0:2” dia lenses
RED 10p. GREEN 17p. YELLOW 17p.

*

SUERBUEEESER SRSy

BI-PAK STILL LOWEST IN l::u:gugu'&.l. NSUPF‘ACTURESO Pl add |2¥°/
A % = ease

\ WORLD SCOOP! °
un U S e D B W ED 1 AR N N YN to prices marked”.
7400 009 009 009 7448 030 078 076 74122 050 048 0 48
7401 010 009 008 7450 012 011 010 74123 058 056 0 54|JUMBO SEMICONDUCTOR PAK ind dd 8%/
7402 019 010 009 7451 092 011 0190 74141 060 053 o 58[Transistors-Germ. and Siiicon. s and Remainder a 10
7403 011 090 00 7453 012 991 o 90 74145 096 094 092 Rectifiers-Diodes. Tnacl-Tgynl(ou-l.Csnn
7406 213 012 814 7454 012 011 0-10 74150  £9 30 £Y 25 £9-20 |Zeners. Ao";'- NEW AINQ“C“ DED
7405 013 012 011 | 7460 012 011 010 74151 0-76 0 74 o 72|Approx. 100 pleces only P- oRe
7406 025 024 023 7470 025 024 023 74153 095 493 oM EGULATOR
7407 925 024 023 7472 022 e 020 74154 £1 50 £1 45 £1-49 VOLTAGE R
7408 015 014 013 7473 026 024 022 74155 080 078 076 TO.3 Piastic Encapsulation
7408 015 914 013 747¢ 021 0-25 023 74156 980 078 076 LA, T805/L128 SV
7410 900 009 098 7475 048 048 0 44 74157 095 093 0 (equiv. to MVRSV) £1 28
7411 923 02 o0 7476 0-25 9024 023 74160 £1:00 098 0 9% FULL RANGE IN STOCK, 2-33 Volts LA T812/L130 12V
7412 026 025 924 7480 050 048 0 &8 74161 £1:00 098 09| 00w 8p 15w 17p 10W *30p (equiv. to MVRI2V) £1 25
7413 026 026 025 7481 £1 02£100 098 74162 £100 098 0-96
7416 028 027 028 7482 083 081 079 74163 £100 098 0-96
7417 928 027 028 7483 098 096 0 04 74164 £1-25 £1-20 £1-15
7420 092 011 010 7484 090 038 086 74165  £1-25 €120 £1-15
7422 028 027 028 7485 £1-25 £1-20 £1-15 74166 £1 48 £1-44 £1-39
7423 030 028 026 7486 032 0-30 0-29 74174 £1-00 0-95 0-90 .
7425 030 028 028 7489  £2-90 £2-30 £2-70 74175 095 093 o9
7426 030 028 028 7490  0-37 0-35 033 74176 £1-16 £1-11 £1-06
7427 030 028 026 7491 060 058 058 74177 £1 16 €111 £1-06
7428 042 038 036 7492 043 042 041 | 74180 £1-16 £1-11 £1-08
7430 012 011 010 7493 043 042 0-4 74181 £2-00 £1-90 £1-80 HER
M2 0% ez e n 7494 043 042 041 | 74182 090 088 088 F.O. BOX 6, VV A’QE ¢ Ts
‘ 039 037 035 7495 970 068 088 74184 £1 8T £1-62 £1-58
1T ek e o 7496 068 968 0-64 0 1 se61-e5c 00 SHOP 18 BALDOCK ST., WARE, HERTS
¢ 030 028 028 74100 £100 098 096 74191 £1-50 £1-43 £1-40 :
7440 012 911 010 74104 040 0-38 0 36 70192 £1-15€1v0 €108 AT OPEN 9 to 5.30 Mon./Sat. Tel. 671593
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01-723 7851

sec

OMMsSorns

(ELECTRONICS) LTD.

0-25-36v

5 Amps

9 & 10 CHAPEL ST., LONOON, N.W.1

01-262 5125

ADJACENT TO EDGWARE ROAD MET. LINE STATION
PLEASE ADD 8% TD ALL ORDEBS INC. CARR.

CENTRE TAPPED L.T. TRANSFORMERS
Fully shrouded terminal block connections Screen Pr 220-240v
tapped  36-25.
30-25-0-25-30v 2 Amps. £5.95, pp 75p 18-0-18v 2 Amps
£4.75, pp 75p Open trame type pri 220 240y sec 50 0-50v 1
Amp. £5.50, pp 75p. 50-0-50v 2Amps. £8.75, pp €1

£12.00,

HEAVY DUTY TYPES

CURRENT RANGE OF NEW L.T. TRANSFORMERS
OPEN TYPE TAG CONNECTIONS
ALL PRIMARIES 220-240v.

Type Sec Taps Amps Price Carr
1 24 20 40 48-60v 12 £23.20 £2 00
2 24 30 40-38 60v 10 £22.31 £2 00
3 24-30404860v 8 £18.11 €150
4 24-30-40 48-60v 5 £11.78 £1 00
5 24.30-40-48-60v 23 £9.09 75p
6 24.30-10 48-60v 2 £6.13 75p
6-8-10-12-16-18-20-24-36-40-48 60v
CAN BE OBTAINED FROM THE ABOVE RANGE
7 19-25-33-10-50v 10 £20.21 £2 00
8 6 £14.62 €125
9 1 £7.02 75p
10 ‘ 2 €569 75p
5- 8101? 15-17-20-25-30 40-50v
OR 25-0 25v. OR 20-0-20v CAN BE
OBTAINED FROM THE ABOVE RANGE
" 12-15-20 25-30v 10 £11.9 £1.25
12 12:16.20-2530v 5 £7.74 £1 00
13 12-15-20-25 30v £4.34 75p
3-4-56-8910-12:15:-18-20-24-30v
ot 12-0-12v or 15-0 15v CAN BE
OBTAINED FROM THE ABOVE RANGE
14 12-24v. 12v. 60A 24v 30A  £20.32 £2 00
15 12-24v 12v 30A 24v 156A £16.33 £1 50
16 12-24v 12v 20A 24v 10A £12.55 E1 25
17 12-24v 12v 10A 24y 5A £6.33 75p
18 12-24v 12v 4A 24y 2A £342 60p
FULLY SHROUDED TYPE TERMINAL CONNECTIONS
9 4-16-24-32v 8.75 75p
20 4.16-24-32v 2 £5 50 65p
21 12-20 24y 4] £12.50 £1.00
22 12-20 24v 5 £7.50 75p
23 24-30-36v 10 £13.00 €125
24 24-30-36v 5 £10.00 £1 .00
25 24-30-36v 2 £5.50 65p

pp £1

Pri 220-240v sec 12v. 30A twice wili give 12v 60A. or 24v
30A £20.30,carr £2 Sec 6-12v. 20A £10.75.carr £1 75 Sec
20v 20A £12.00,carr £1 75

AUTO TRANSFORMERS FOR
AMERICAN EQUIPMENT
240/110v  80-3000 watts fited with 2.3
pin sockets and 3 core maimns lead Send sae
for price list We have Englands largest
selecion ot American electrical accessories.
2-3 pin plugs. recessed and surface type, 2-3
sockets. mMulti-way adaptors. 23 pnr
grounding adaptors Cable type sockets
Extension cords 240v Edison screw type hght
bulbs  Industnal piugs and sockets Let us

know your requirements

HT TRANS BY FAMOUS MAKER
ALL PRIMARIES 240v. OPEN TYPE TAG
CONNECTIONS
Sec 350-0350v 120M A 6 3v CT 44 Sv
2A £3.95. pp 75p 300-0 300v 150M/A
62v CT 4A 563V 24 £3.95 pp 75p
200 0-300v 1OCM A 6 3v 3I5A Sv 2A
£3.50, pp 75p 250-0-250v 80M A 6 3v
35A 6.3v. 1A 5v 2A Fully shrouded
500-0-500v  200M/A €4.50, carr E1 C
core 1ypes 250-0-250v  50M/A, 63v 1A
63 06a 63v O7A £2.75 pp 75p
125-0-125v  100M A £2.00, pp 75p
Single ended type 250v 20M/A 6 3v 1A
shrouded £€1.28, pp 50p 220v 20M/A

6 3v. 1A shrouded. £1.25, pp 50p

—_—
3 PHASE ISOLATION TRANSFORMERS
Y FAMOUS MAKER

Input tapped 3E0-400-415-430 volts RMS
NOM Line 10 line 3 phase 4 wire S0Hz output
415 volts NOM 3 phase 4 wire at 2 15kvA
Regulation 2% secondary fully screened open
type construction Terminal board connections
size 16%x/x6'21ns. Weight 90Ibs. Brand new
Fracton of makers price, £27.50 plus VAT
carriage charge at cost

POTTED H.T. TRANSFORMERS
Y FAMOUS MAKERS

| No 1 Pr 170-220-240v Scr sec tapped
408-200-0-200 408y High taps 165M/A
Low taps 500M /4 £5.50, carr £1 No 2 Pn
115-220-240A Scr sec 400-0-400v
400M/A €5.75, carr £1 No 3 Pr
115-220-240v  Scr sec 350 0-250v
200M/A 6 3v 6A S5v 3A £4.50, carr £1
No 4 P 115-220-240v Scr sec 330-0-330v
200M/A. 6 3v BA 5v 34 £4.00, carr 1
No 5 Pn 220 240v Scr sec 250.0-250v
320M/A 6 3v 10A £4.50, carr £1 No 6 Pri

110 220-240v Scr sec 1875v 60M A and
500y 31M A £5.00, carr £1 No 7 Pn
110-220-240v  Ser sec 230v  200M/A

63v 7A £3.00, carr 75p No 8 Pn
220-240v  Scr sec 250-0-250v  75M/ A
6.3v 2A 6 3v 1A £3.00, carr /5p No 10
P11 220-240v. Scr sec 250-0-250v 100M /A

OUTPUT TRANSFORMERS

Muiu tapped type MRT 7 Watts max DC
60M/A single 131 10 100-1 PP 201 to
100 1. £1.95, pp 50p Type MRT2 4 Wans
max DC 50M A Single 7 7-1 to BO-1. PP
16 6-1 10 80-1 £1.25, pp 50p Eistone OT3
pri ipad 5000 ohms sec 15 and 3 75 ohms,
£3.00, pp 50p Type OT2BEL fully shrouded
pri ! 75K ohms (EL34x4) sec to suit
375.75-15 ohms 100 Waus. £7.50. pp
E1 50 All types with data sheet

100 VOLT LINE TRANSFORMERS
Pri tapped 10-5-2-1 Woatt sec tapped 3-15
ohms, £1.00, pp 30p

6 3v. 34 5v 2A £3.00, carr. 75p

DC wkg, £7.80, carr £1.50. Sec 5v. 5 Amps

30kv. DC wkg. £3.00, carr. £1 Potted types
Pri 230-240250v sec 100v 60M/A. and
35v. 5A 10kv OC wkg. £8.80, carr £2. Pri
200-220-240v. sec 8-0-Bv. 20 Amp 5kv. OC
wkg, £10, carr £2 50 Prn 220-240v. sec 5v.
8 Amps 40kv OC wkg €£85.00, carr £2
Parmeko od-filied potted types prs
110 220-240v sec 5v CT 30 Amps 1wice,
£10, carr £2 P 110-220 240-250v. Sec
2 5v CT 30 Amps 6.4v 5 2 Amps twice 6 dv

REPANCO INVERTOR TRANSFORMERS
Type TT51 12v OC 10 240v AC 15 watts,
£3.00. pp 50p Type TT24 10 Wait amp for
PA or car radio. £3.00, pp 50p

MINIATURE LY TRANSFORMERS
Pn 240v Sec 24 0-24v 100M/A Size 45 x
35 x 30 mm £1.00, pp I0p Pr 240v Sec
tapped 40-60-100v_50M/A. Size 50 x 45 «
45 mm £1.00, pp 30p

0.3A _£4.50. carr £1.5!

HIGH VOLTAGE TRANSFORMERS
Gresham Pri 240v sec 2300v 10M A 6 3v
15A Open type Iabie top connections
£3.50, pp 50p Woden pn 230v  sec
890 710-0-710 B90v 120M/A Open type
TT connections. £3.75, pp 75p Parmeko
potted type. pri |10-220-240v sec 1875v
60M A 6 4v v _3A £5.50 1

.T. SM THIN
Parmeko potted types 10H |BOM A £2.00,

ISOLATION TRANSFORMERS

BY FAMOUS MAKERS
Pri 200-220-240v Scr sec ~/40v 13 Amps
conservatvely rated Open type terminal block
connections  £35.00, care £E4  Pr
200 220-240v  Scr sec 240v 700 Wars
Open type Cable jead connections £8.50,
carr. E2 P 115-200-220-240v  Scr sec
116v 135 Amps Shrouded type table 1oo
connectons, conservatively rated. £32.850,
cart £3 Pn 200-220-240v  Sec tapped
90 100-110-120v 7 5 amps Conservatvely
rated Shrouded type. Table top connections,
£19.50, carr £2

pp 50p 10H 76M A £1.00, pp 35p 50H
25M,A £1.00, pp 35p 15H 75M/A,
£1.00, pp 35p Swinging type 54 0 D4A 4H
0254 £1.75, pp 50p Gardners 100H
20M, A £1.25, pp 35p 20H 120M’A
£1.25, pp 35p 20H BOM/A £1,00, pp 35p
C core type 10H 350M. A £3.50. pp £1 00
4 5H 28M/A £2.00, pp 75p

LT chokes 4 8 M/H 10 Amps. £4.00, carr £1
140 M H 5 Amps C core type. £4.50, carr
£1 100M H 2 Amps potted type. £4.00, carr
£1 150 M/ H 3 Amps open type £3.00, carr
£1 10M/H 3 § Amps open type £3.00, carr
£1 13M/H 1 15A ported type. £1.50, pp

=

E.R.E. HIGH VOLTAGE mluu’mﬁ

RADIO SPARES FULLY SHROUDED
TABLE TOP CONNECTIONS

Pri 200-220 240v sec 0-40v 90vA 1 one

it steps. v 9A 2v 9A 2v OA Sv 9A

10v 3A 10v 3A 10v 4 5A Al separate

windings. £6.50, pp £1

GRESHAM L.T. TRANSFORMERS

Al primaries tapped 10.0-200-220-240v
open type tropicalised. Terminal block
connections fraction of maker s price

33-34v 20A £8.50. No
243 10A £6.50- No 4
58-59v 5A £6.50. Carr on
all types €1 C  core types. all primaries.
200-220-240v No 1. 4 separate sec 1v 3v
9v 27v. Allat 15A £12.00.No 2. 3 separate
secs 29-30-33v  15A. 23.24.26v 5A.
14-15.17v 5A £12.00, carr E2

A.E.l. 240v. AC CONTACTORS
20 AMP CONTACTS

Type Contacts Price

0659 M 18 £1.25

0658 2M 28 £1.25
AC 110v Types

0651 3IM 1B £1.25

0654 2M 2B £1.25

0653 am £1.25

Brand new and boxed oftered at a traction of
maker s pnice PP all types 25p

AC 240v. BLOWERS
Ex computer equipment. Perfect condition
Robustly housed on metal frame Overall size
11x/x7in Air gutlet size 4x3in Motor spec
1300 rpm cont rated Cap start included
with motor Quiet running. £4.80, carr £1

SPECIAL OFFER OF L.T.
TRANSFORMERS
By famous makers Fraction of st price
All primanies 220-240v

Open types sec 24v 10A and 12v O 1A
£5.50, pp £1 Sec tapped 51-61-65-67-69v
10A  £10, carr E1 50 Sec tapped
58-63-69-74v 3A £4.78, carr £1 Sec 23v
6A and 18-0-18v 1A £3.50, carr £1 Sec
14y 5A 14v 2 5A 12v 10A 8v 10a 24av
750M/A 200v 500M A Separate winding
£10,carr £2 Sec 37v 5 5Aand 37v 2A and
21v 11A £8.50, carr £1 50 Sec 26v 5A
16v 4A 25v 2A. separate windings, £8.50,
carr E2 'C core types sec 18-0-18Bv 21A
£10, carr £2 Sec 1.25-0-1 25v 10A £2.00.
pp 75p Potted types sec 6v 1A twice £2.00,
pp 75p Sec 24-30-32v 2A £3.00, pp 75p
Sec 20v 5A 23v 500M/A 180v 100M A
78v 60M/A £6.50, carr £1 50 Sec 1apped
4-56-10-11-12-21 22.23-24-25-26v 1A
and 55v. 1A £4.50, cart £1 Sec 43v 1A
43v 750M/A and 6 3v 1A £3.00, pp 75p
Sec 62v 1A and 6v 6A £4.50. carr £1
22v 3 5A and 46v 45M/A £3.50, carr 75p
24v 1A and 24v 750M/A £2.50, pp 50p
Tapped 20 40-60v. 24 €3, pp 75p 30v
55A and 12v 2 2A open type. £5.50, carr
£1 12v. 2 2A and 12v. 1A £2.50, pp 75p
Tapped 16-18-48-50v 3A. £3.50, pp £1

The detectors

Sullivan offer you a full range of AC and DC
Null Detectors.There is a wide span of ranges
available, with battery operation, portability and

high guality being common to all.

NEW Model 3336 DC Detectorisaversatile production
andlaboratory instrument offering discrimination of
1pVin 10k and sensitivity of 10pV Thisinstrument
offersiow zero drift linear oriogarithmic response and

high stability.

NEW Model 3337 Microvolt Detectorhas9 centre zero
rangesfrom10Vto1uV Ithasaresolution of 01uVinto
10kQ2.Battery operation eliminates mains voltage
interference Thereare many other features,too,not
least of whichisasurprisingly competitive price. .

Model4444 AC Detectorisaspecially designed,

batteryoperatedsolid state ACdetector forthe
detectionof very lowlevelimbalance signalsfrom

modern AC bridge and potentiometric measuring

systems.
Model 3334 DC NullDetectorisacompact unit

specially designed for nullpoint measurement It is
smallinsizelow costandrugged and these arejust

three of the featuresthat makeitidealwhenreplacing

(Sullivan)

WW-—108 FOR FURTHER DETAILS

pot galvanometersin potentiometersandbridges.
For fuller facts about Sullivan Detectors,simply contact:

H.W.Sullivan Limited, Archcliffe Road,
Dover Kent CT17 9EN
Tel:0304 202620 Telex: 96283

ThornMeasurement Controi and Automation Division
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ORILL CONTROLLER
Electronically changes

speed from approx

mately 10 revs 10

maxamum  Full power at

all speeds by tinger-up control
Kit includes all parts case
everything and tull instructions
£3.45 ncluding post & VAT
Made up model £1.00 extra

MULLARD UNILEX

A mains operated 4+ 4 slereo system Rated one nf the
finest performers 1n the stereo field  this would make a
wondertul gift for almost anyone n the easy to assemole
modular form and complete with a pair of Hi Fr speakers this
should sell at aboutt 30 - but due to a special bulk buy and
@5 dnncentive 1ur you to buy this month we offer the system
cumplete at only £14.00 ncluding VAT and postege

WINCSCREEN
WIPER

CONTROL

Vary spevd of your wiper to suit
condiLors Al parts and mnstruc
nons to make €3.75 plus post
and VAT

MAINS TRANSISTOR PACK

Designedto operdte tansistor sets and ampliters Adjustabie
output B 9v  12v tor up 10 500mA (ciass B working)
Takes the place of any of the tollowing batteries PP1 PP3
PP4 PP53 PP7 PP9 and others Kit comprises Mamn
wansformer rectihec smoothing and load resistor condensers
and 0strctions  Real snip at only €1.50, VAT & Postage
50p

TANGENTIAL HEATER UNIT

This heater unit 1s most efficient and quiet running s as fitted (in Hoover
and blower heaters costing t 15 and more Compases motar impeliec
2kW element and 1kW element allowing switching 1 2 and 3kW and
with thermal satety cut out Can be fitted into any metal yine case of
cabinet Only needs control switch £5.82 pius VAT & postt 1 2kW
Model as above except 2kW £4.25 plus VAT & post 75p Don t nuss
this Control swich 44p. P&P 40p

HONEYWELL PUSH BUTTON
PANEL. MOUNTING MICRO
SWITCH

1 23 bank each bank consisting of the
changeover nucro switch rated at 10
amps 250 voits Through paned fining by
wock  nuts complele with  black ¥
Jismetec knob Prices 1 bank 40p 2
bank $5p. 3 bank 70p. All VAT and post
nad

ISA ELECTRICAL PROGRAMMER

g Learn in your sleep Have radio piaying and kettie boiding as you awake
. switch on kights to ward off intruders - have a warm house 10 come home to

. )
o All these and many other Itangs you can do « you nvest in an elecinical
E R programeer Clock by famous maker with 15 amp on off switch Switch on
.

T2 o9l

- pme can be set anywhere 10 stay on up 10 6 hours Independent 6O minute
memory jogger A beautful unit Price £2.95, VAT & postage 60p ur with
glass front chrome bezel £1.50 extra

{ . \
o

[ = -

Famous Satchwell elegant design ntended for wall mounting Wil switch up ta 20 amps at mains
voitage covess the range 0 30 C Special snip this month  £2.80, post & VAT pad

SMITHS CENTRAL HEATING CONTROLLER
Price £2.50 ncluding VAT and postage

RADIO STETHOSCOPE
Easest way 10 find fault 1races signal
from aenal to speaker when signal
s1ops you ve found the taull Use «t on
Radio TV Amplitier  anything
Comptlete kit comprises two special
",D—‘K/-) ansistors and  all parts ncluding
- probe lube and crystal ear piece
£2.95. twin sietho set imstead  of
ear priece 38p, VAT and postage incl
" price

RANDALL CENTRAL HEATING CONTROLLER
Price £6.50 including VAT and postage

MICRD SWITCH BARGAINS
Rated at % amps 250 volts deal to

make a witch penel for a calcuiator

and for dozens of other applications

Parcel of 10 for £1.00, VAT and post paid

CENTRIFUGAL BLOWER

Miniature mains daven centrifugal type blower unit by Woods Powerful but
specially built for quiet running driven by cushsoned induction motor with
specially built low noise bearings Overall size 4" a2 4%2" x 4" When
mounied by flange air is blown into the equipment but 10 suck arr out mount
from centre using clamp tdeal for cooling electrcal equipment or fdting into
a couker hood fdm drying cabinet or tor removing flux smoke when
soldening etc etc A real bargain a1 €3.30 plus 60p post & VAT

MOTORISED DISCO SWITCH

With six 10 amp changeover switches multi-adjustabie
Switches-are rated at 10 amp each so a total of 2000w can
be controlled and this would provide a magriheent display
The motcts are 50V but they are of such a low wattage only
2 watts that they can be driven be s resistor or condenser
vollaye oropper PRICE £2.25. DITTO BUT 12 SWITCH
£5.75, fost and VAT paid

THIS MONTH'S SNIP
MAINS RELAYS

with tuple 10 amp thangeover contacts - operatmy voil wound  tor 230 voits AC chassis
mounling une Screw faing ex unused equipment 80p each 10 for €5, post and VAT paid

DISTRIBUTION PANLELS

Just what you need tor
work bench or lab 4 x 13
amp sockets it metal box to
rake standard 13 amp
fused plugs and oo off
switch with neon warnng
light  Supplied complete
with b teet ot flex cabie
Wired up ready 10 work
€2.75. VAT and postage

HORSTMANN 24-HOUR TIME SWITCH
With b position programmer  When fdted to hot water systems this could
programme as tollows

Programme Holt Water Cennral Heating
o] o oft
1 Twice Daily o
2 All Day Ot
3 Twice Daily Twice Daily
4 All Day Al day

Continuousty Continuously
Sunable of course to programme other than central heating and hot wadter for instance programme
upstans and downstairs electnc heating or heating and coohng or 1aped music and radw In tacl thers s
no limat to the versatdity of this Programmer Mains operated Suze 3 x 3' x 27" deep Price £5.50. Post
and VAT 85p

b5p
AMMETERS
Ideal tot chargers etc 27 sy tull vsion O 8
amp 95p. 1%, round O 2 amp 55p. O 3

amp 65p. 0 4 amp 78p. Pust and VAT 25p
each

SHORTWAVE CRYSTAL SET

Although this uses no battery 1t gives really amazing results You will receive an
dMaZing assoriment of stations over the 19 25 31 29 mete bands Kit containy
chassis tront panel and gll the parts €1.50 — crystal #arphones 58p, including
VAT & postage

MAINS OPERATED SOLENOIDS

Madel 772 Small but powetfut 1 pull
approx sue 1. x 1% a1 a7 £1.00.
Hodel 4001 - 7" pull Sue 2'ax 2
‘vt €1.50. Model TT1 1t pul
wre 32 2 0w 2 €2.50. Poces include
AT & postage

SOUND TO LIGHT UNIT

Add colour or whit, hght to your
amphtier Vill operate T2 01 3damyps
tmaximuny 450Wr Und i box all

eady 1o v.ork £7.95 plus 95p VAT
and postage

PAP3T MOTORS
Wesl Getman make Ihese hine moturs are noted {or their prrfurmance and reliability Special teatuses are
The rotaling Tieavy uler Which acts as a tiywheel 1o ehnanate wow and futter and swilchabie 1eversing

We have tour types in stock all 1 350 revs inciuding starting capacitor
11y Reference No KLZ 20 50 4 230 vouts 50HZ Price £5.50
(21 Reference No KLZ 32 50 4 230 voits 50HZ Price €£6.50
{31 Reference same as above 115 voits 50HZ Prce £2.50
14) Reterence same ds above 110 voits 60HZ Priee £2.50
Post and VAT BOp each exra

RELAY BARGAIN

Type 600 relay with twin 500 ohm cods which may be jomned
M senes Dr patallel thus relay will aperate otf voltdges
between £ atnd 30 vouis DO Puce 44p cach 10 for £4, post
and VAT paid

PANEL METER SNIP

Japan made 2 x 15" tull vision flush mounting 100uA tsd - scaie engraved DB easily
thanguable sy perspex cover simply Llips on A real stup €1.78, post and VAT paid or 10 for €18,
pust and VAT paid

BATTERY CONDITION TESTER

Made by Wallory but suitahle for sl hattenes mada by Fuer
R udy ne otters muoseof winchoan sine Corban types but
alws merr Uy manganess  owad slven aode and slkaline
Batienes may be tesled Ths tester puts a dummy inad on e
battory wad the mieter seale indicates the condition
Hop nehing upnn which sectan the pamter ests The secton
wads reglote weak or gond  Thiotester s amplete
s case size 317 bl a0 27 A th leads and prods

£4.50, pest and VAT pand

AUTOMATIC VENTILATOR MOTOR

Could also be used 10 open ventlators doors valves dampers et particularly suitable
for remote control Made by Satchwell Essentially a reversible greared motor hited with
mternal imi switthes 1o stap it a1 the end of 1s travel Swze approx 67 x 6 x 57" and
wmaghing approx  101b An mndicator on the motar graduated 0 10 shows 1he state of
Open o Lose Aiso nternally bited s a vonable resistor wires tom this to 4 voll meter
would give d remote mdication of the open or Llose position

Price £16.50 ncluding post & VAT

BATTERY CHARGER

Fomous A11AS 0 meli Ui wath meder
termutiated by Concoile s Foc b T2y huarg ng s niply,
by hangs g phag oo Bant penel READY BUILT NEW AND
STILL €£2.95 plus = 1 post & VAT

ontour leds

AEROSOL RELEASE LUBRICANT

Dry Fdm Lubreant 1 gerosal tan tor easy appacation dnd for pulting Jubncant intu
Plates whure the Nofiioe il can Lelinul reach Huthe and everyday uses We hove
putthased adrge Guantdy of these tum Ihe Liguiddlon and dre dbie tv offer them w you
tor about half of the onginal hst price 88p per Boz can or 12 cans for €3, post pad The

=

IT’'S FREE!
Our monthly Advance Advertising Bargains
List gives details of bargains arriving or just
arrived — often bargains which sell out before
our advertisement can appear — it's an
interesting list and it's free — just send S.A.E.
Below are a few of the Bargains still available
from previous lists.
REMEMBER 7.0297 \ayoin availabiel Elecincians ot the
old school most certainly will and most will agree how much
better thus 15 than ity modern replacement 2 5mm 1t nas
greater curient Catrying Capaity (20 amps against 3 aaipsy
and being stranded 11t will not break su easidy and being i jer
115 easier 1o use A fortunate buy enables us 1o offer J o
7 029 cheaper than we could oter 3 core 2 5mm natiely
19 50 agamst t 11 50 1t you are contemplating mslalling a
nng mdin an IMMersion heatet storage haters or hres then
you should definitely buy some of this cable It o pve
covered corectly colour coded and up to all Briish
standards 10 tact was made by one of our most famous
cable companwes Price £8.50 + /6p per 100 mete coi
Carnaget 2 50 + 20p
Remember 3028?. This would not be much good today o>
most nstallatons call for a trailing earth wire ds well as L &
N however ¢ special otfer this month s 3 core 1 5mm at
only €5.50 + 4dp per 100 metres Postr1 50 + 12p
NCR Accounting Computer. This we understand was m
working order immediately before beng dismantied and
dehvered 10 us but as we have no medns of 1esting 1t and as

Ao we don 1 have dny spares for il we (dNnot give oty
L Lemmtee 18 vou Boy ot then you willhave 1o take a chance
Tk omputer is Amencan made it weghs uver 1 lon baon

v, abehtal 1 umenital keybodaro We caract e ary 1
number on « but the numbers that du appear are as tollows
Class 390 - 590 - 1 It compnses three main umits with
nterconnecting leads the hirst uni 1s a 1T0kW isolating same
as e 316 amp descriped below This 15 a very heavy
transturmer and new would cost at Jeast 1 300 The second
MOr Und 15 1he Ccomputer Lontror panel This weighs newly a
1on and (s tull of components and hardware The third unit s
the desk with [he alphabetical and numencal keyboards The
price we dre asking for this computer 15 £378 and we feel
certain that even 11 could not be got going again it wouid
realse a 1ot more than this it broken down dand sold tor s
Lomponent patts  Impoitant noe Owing o its size this
computer 1s not at our Croydon address {f you wish 10 view
thes please be prepared to ttavel into Sussex just ofl the
Brighton Road and telephone us for the address so that a
mutually convement tme tan be arranged Telephone
01-688 1833.

7kV EHT Transformer. Made by Parmeko this s a ¢

core construction totaily enclosed n black enameiled sheet
steel case The primary conssts of two separate windings
each 125 voits tapped with two 10 volt steps so it could be
used on 115 volis or 230 240 volts The secondary 15
centre tapped and has further tapping 1o give vollages as
follows 2 5kV 02 5kv 3kV 0 3kV 3 5kV 0 3 5kV  The
Current rating of the secondary s 248 mar ms Prce €30 +
240 Carnager2 + 16p

Isolation Transformer. Very high current 41b damps
pnmary 0 260 volts 1as1 60 voits in 10 volt steps 50 this
transtormer Lan be used (o step up voltages for instance at
the end of a long cable run Secondary centie tapped
120v 0 120v so this transformer will 1sotate and step down
or will 1solate at normal MaNs 1IN and normal mains Qut or
fingily @ will isolate ond step up A big transtormer
completely enclosed n sheet steel box weighing about
300Ibs Price €100 + 18 Carrage 41 cost but we would
peter you to collect this (This 1s a1 Croydont

5 Bank Switch Panel. Thus 5 a Government Surplus dem sa
s very welt made and contains switches which will break
15 amps DC The 5 switches are completely separdte so may
be used 10 control separate wircunts ur they may be ganged
10gether to bring n 5 heaters 1n paralle! sutable tor mans or
batiery work Size of the switch i1s approxmateiy 5% x 1% x
14 and vperanon is by mickei piated toygles Price 75p each
+ 6p Post 20p + 2p

Cooling thermostat. The above thermostat switches off as
the temparature 1n the room rises 1115 theretore suitable tor
controlling electnc toom heating We have a simiar stat but
with CONtacts which Swilch om a5 1he temperalure rses
These are for wir conditioning or tooling Cucutts Contacts
again rated at 20 3mps and these have chanyeabie contaCts
50 they can be used for cooling or healing or both but as therr
onginal funcon was ntended tor cooling they are set and
rahbrated tor 12 40 F Pnce £3.50 + 26p

Simmerstats. Often confused wth thermostats the tuncbon
of simmerstat 15 10 pulse the supply Mo 4 heater or cooker
The longer the pulse 15 the yreater will be the amount of heat
dissipated and vice versa The length of the pulse s
determined by o Lontrol knob which in the case of a cooker is
usually engraved simmer bod by We hdve Sunwic
Simmersiat as used in many high yrade <Ovkers as well as
industnal heaters Current rating 1s 15 amps 200 250 volis
AC Pnce £1.75 + 14p Post 20p + 2p

Fiash Emie 1s the name we have given to our latest disco
hght display because it 1s a random flasher and 15 very
eftective especially with cotoured bulbs Kit consists of
motansed Stud Swilch  master control switch  ant spark
caps 9 lamp holders connecting wire and winny diagram

Prce €5 + 40p Post 60p+ 6p

Pre-set Pot Meters with inlegral bakelite control knob  ail
by Morgamite Welwya or similar quahty makers Standard
size {approx 1 nch dia) suitable for pre set or vanable
cucuits Low values dre wire wound The tollowing values are
n stock 22 ohm 33 ohm 300 ohm 1K:) 50Ki) 100Ky}
20p+ 2p each

1 Watt Transistor Amplifi Japanese made very good
quahity panel size approx 5':° x 27 b transistor 3 8 ohm
outpul  operated ftom 9y battery ur from mains with 12v
transtormer Price €£1.50 + 15p

Instant Start Lighting Bargains. Starterless
control gedr complete with tube ends and tube clips for
window lighting  signs {ascas etc 411 10w €1.90; 5ht
69w €2.00; 5ft 80w £2.20; 61 80w £2.45; 81t 125w
€3.85; and for paws as follows - win 2ft 20w £2.5
3t 30w £3.85; twin 41t 40w £3.25; twin 5t £3.2!
5t 80w £€3.95; twin 8ft 125w £5.75. These are about one
halt of maker s current prces and can t be repeated unce
stocks are clested Please add 20 % 10 cover carnage and
also add 8% VAT

Photograghic Entarger. Duomat Super Color  Ourst 669
synchromsed twin Automat  hest head opt{ 9cm second
head opt! 10 Scm  Litle used but dark roum soied
Today s cost over 250 One only at €85, View by
arrangement buye collects

Cat's Eyes. Intra red converier cells These are miniature
athode ray tubes and they require EHT vollage of
approximately 4 9KV then with suitable lenses an intra red
image could be made visible Thus permithng seeing i the
dark Full technics) data avaiiable €3.50 each + 28p
Two track record playback heads. o' Lransstu® Circuils
With separate erdse head 50p + 7p 10r the par

Torque Motors. Elincu Amentan make Maker s reterence
nu GJRNAD -119 b5 with sulenuid brake €3.50 + 28p
Post 60p + Sp

Bodine Motor. Maker s reference NCH 3 1 1600 1pm
1 30th hp 1150 SU0HZ (0 brand new conditon spares
tor computers Prce £3.80 + 28p Post 60p + 5p

Terms: When order under €5
please add 40g to offset han-
dling and packing charges. Cash
with order except Institutions
and Public Companies.

ubricant s ) C 1 Huon L3169
J. BULL

(ELEGTRICAL) LTD.

(Dept. W.W.), 103 TAMWORTH ROAD
CROYDON CR9 1SG
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BSR HI-FI AUTOCHANGER
STEREO AND MONO s

Plays 12'. 10’ or 7' records, Auto or ‘& ,&
Manual. A high guality unit backed by ._

BSR reliability with 12 months’ |
guarantee A.C. 200/250V.
Size 13%2-11%in. 3 speeds
Above motor board 3%in
Below motor board 2Yzin.
with STEREC and MONO
CARTRIDGE £10.95 .. 75p
B SR SINGLE PLAYER similar to above with stereo
cartridge and cueing device. large turntable £15.50.

PORTABLE PLAYER CABINET

Modern design. Rexine covered

“Vyrair front gnille  Chrome fittings
"She 17 x 15°x Bin. approx. £4.50 rosi s0p
Motor board cut for BSR or Garrard deck

HEAVY METAL PLINTHS

With P.V C Cover. Cut out for most B.S R
or Garrard decks Silver grey finish £5.95
Post 75p

Model "'A"" Size 12% x 14% x 7Vain.
Model "B’ Size 16 x 13% x 7in £6.95.

COMPLETE STEREO SYSTEM
Two full size loudspeakers 13% x 10 x 3%in Player unit
clips to loudspeakers making it extremely compact, overalt
size only 13% x 10 x 8%n , 3 watts per channel, plays all
records 33 rpm . 45 r pm. Separate volume and tone
controls. Attractive teak finish.
240V a.c. mains. £22 50
£1 carnage

FEW ONLY

SPECIAL OFFER!

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

0—60 MINUTES £2.95 post 35p
Single pole two-way. Surface mounting
with fixing screws Will replace existing
wall switch to give hght for return home,
garage. automatic anti-burglar lights, etc.
Vanable knob Turn on or off at full or
intermediate settings  8rand new and
fully guaranteed

TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
batfle board Size 10%2 x 7%in—45p.

R.C.S. “MINOR"* 10 watt AMPLIFIER KIT
This kit 1s suitable for record players. guitars, tape playback.
electronic instruments or small P A systems Two versions
available. Mono. £11.25; Stereo. £18. Post 45p Specification
10W per channel. input 100mV, size 9% x 3 x 2in. approx
S.A E. details. Full instructions supplied. AC mains powered

VOLUME 800hmCoax 8pyd.
CONTROLS | RinGe (ow Loss " 15p

5k} to 2M{. LOG or LIN
L/S 25p. D.P. 40p

Ideal 625 and colour yd.
PLUGS 10p. SOCKETS 10p.
STEREO L/S 55p. D.P. 75p | |NE SOCKETS 18p.

Edge 5K S.P. Transistor 30p OUTLET BOXES 50p.
ELAG HI-FI SPEAKER =
8in. TWIN CONE

Dual cone plastcised roll surround Large
ceramic magnet 50-16,000 c/s Bass
resonance 55 ¢/s. 8 ohm impedance.

10 watts. music power £3.95 Post 35p

E.M.I. 13'2 x 8in. SPEAKER SALE!

With tweeter and Oitto
crossover 10 watt 15 watts.
State 3 of 8 ohm 8or 15 ohm
As illustrated
£5.25 £7.95
Post 35p

Post 45p ‘ a
With tweeter and i

cross-over 20 watt £8 . 9 5

Bassres 25cps
Flux = 11,000 gauss. Bostpisp .
8or 150hm 2010 20.000 cps

Bookshelf Cabinet
Teak finish, for EMI 13 x 8 speakers

£6.95

Post 75p

THE TINSTANT" BULK TAPE ERA§ER
AND HEAD DEMAGNETISER. Suitable for
cassettes, and all sizes of tape reels A C
mains 200/250V. Leaflet S.A E. ok
Will also demagnetise small £4.35

to0ls. Post 30p

BLANK ALUMINIUM CHASSIS. 6 x 4 -70p; 8 x 6 -90p;
10 x 7—£1.15; 12 x 8-£1.35; 14 x 9--£1.50; 16 x
6--£1.45; 16 x 10--£1.70. ANGLE ALI, 6 x % x % in--15p.
ALUMINIUM PANELS. 6 x 4—-17p; 8 x 6—24p; 14 x
3--25p; 10 x 7—-35p; 12 x B--43p; 12 x 5--30p; 16 x
6 -43p; 14 x 9--52p; 12 x 12-68p; 16 x 10-75p.

MANY ALI BOXES IN STOCK

RADIO COMPONENT SPECIALIST

. Radio Books and Components Lists 10p. (Minimum posting charge 30p.) Al prices include VAT. (We accept Access or Barclay~ard. Phone your order.)
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POST MAIL ORDER SERVICE

ELAC 9 x 5in HI-FI’

) SPEAKER £3 .45 )
TYPE 59RM Post 35p
1) This famous unit now available, 10 watts, 8 ohm

RCS LOW VOLTAGE STABILISED
POWER PACK KITS

Ali parts and instructions with Zener diode. printed £2 9 5
circuit  rectifiers and  double wound  mains °
transformer  Input  200/240V ac. Output Post45p
voltages available, 6 or 7 5 or 9 or 12V d.¢c up to 100mA or
less Size 3 x 2%2 x 1Y2in. Please state voltage required B

RCS POWER PACK KIT )

12VOLT, 750mA Complete with printed £3' 35
circuit board and assembly instructions Post 30p
12 VOLT 300mA KIT. £3.15. 9 VOLT 1 AMP KIT, £3.35.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER — BRITISH MADE

Ideal for Mike. Tape. P U Guntar. etc Can be used with Battery

9-12V or H.T line 200-300V d ¢ operation Size 1% x 1% x

%in Response 25 c¢/s to 25 kc/s 26 dB gain

For use with valve or transistor equipment. £1 .45

Full instructions supplied. Details S.A E. Post 30p

ELECTRO MAGNETIC
PENDULUM MECHANISM

15V dc operation over 300 hours continuous on SP2
battery. fully adjustable swing and speed Ideal dispiays,

teaching electro magnetism or for 9 5 Post
metronome. strobe, etc p 30p

WAINS TRANSFORMERS ==,

250-0-250V 70mA. 6.5V. 2A . £3.45
250-0-250 80mA, 6 3V 3 5A, 6 3V 1A or 5V 2A  £4.60
350-0-350 80mA. 6.3V 3 5A, 6 3V 1A or 5V 2A  £5.80
300-0-300V 120mA, 6.3V4ACT . 6 3V 2A £7.00
MIDGET 220V 45mA. 6.3V 2A . £1.75
HEATED TRANS. 6 3V Y2 amp £1; 3 amp £1.40

GENERAL PURPOSE LOW VOLTAGE Tapped outputs at 2
amp 3.4.5,6 89,10, 12, 15, 18, 25 and 30V £4.60.
lamp 6.8,10, 12,16, 18, 20. 24, 30. 36, 40, 48, 60
£4.60. 2amp. 6. 8, 10, 12, 16, 18 20. 24, 30, 36, 40,
48. 60 £7.00. 3 amp 6. 8. 10, 12, 16, 18, 20. 24, 30.
36. 40. 48, 60 £8.70. 5 amp 6. 8. 10, 12, 16, 18, 20.
24, 30, 36. 40, 48. 60 £11.25. 6 06V 500mA £1, 9V 1
amp £1, 12V 300mA. £1, 12V 500mA. £1, 12V 750mA,
£1, 10V. 30V, 40V, 2 amp . £2.75. 20V, 3 amp . £2.45,
40V, 2 amp . £2.95, 30V 5A and 34V 2ACT £3.45, 16v.
Y2 amp, £1, 16V. 2 amo.. £2.20, 0, 5, 8, 10, 16V, %
amp £1.95, 20V Y2 amp £1.75, 20V 1 amp £2.20,
20V 3 amp . £2.50, 20-0-20V 1 amp , £2.95, 30V 1V
amp £2.75. 20v, 40v 60v or 20-0-20v 1A £3.50.
JAUTO TRANSFORMERS, 115V to 230V or 230V t0 115V
150W £5; 250W £6; 400W £7; 500W £8.

FULL WAVE BRIDGE CHARGER RECTIFIERS

6 or 12V outputs. 12 amp 40p; 2 amp 55p; 4 amp 85p.
CHARGER TRANSFORMERS 1% amp £2.75; 4 amp £4.60.
12V _1'%A HALF WAVE Selenium Rectifier, 25p.

R.C.S. ¥
ROSEWOOD
SPEAKERS
Size 12%2in x 9%in x
5%2in Response 50 to
14,000 cps 8 watts rms
3. 0r 8 or 16 ohms

£12 pair Post 75p
KUBA - KOPENHAGEN
STEREO

TUNER-AMPLIFIER CHASSIS AM-FM 5+5 WATT
This Continental 4-band radiogram chassis uses first class quahty
components throughout Features Large facia panel with 7 push
buttons for medium, long, short, VHF.FM. AFC. phono. mains
on-off 4-rotary controls. tuning. volume. tone, balance. Facia
size 17 x 4% inches Chassis size 17 X 4% X 5% inches
DIN-connector sockets for tape record /playback. loudspeakers,
phono pick-up, external FM-AM aerials Automatic stereo
beacon light Built-in ferrite rod aenal for medium /
longwave. A.C. 240V. mains. Circuit supplied. £38.50

Post£1 50

LOW VOLTAGE ELECTROLYTICS
1.2,4.5, 8, 16, 25. 30. 50. 100. 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 356p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V §7p.

2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.

5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

SHORT WAVE 100pF air spaced gangable tuner 95p.
TRIMMERS 10pF. 30pF. 50pF. 5p. 100pF. 150pF 15p.
CERAMIC, 1pF to 0 O1mF. 5p. Silver Mica 2 to 5000pF Sp.
PAPER 350V-0 1 7p; 0.5 13p; tmF 150V 15p; 2mF 150V
15p; 500V-0 001 10 0.05 5p; 0 1 10p; 0 25 13p; 0 47 25p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB-MIN MICRO SWITCH, 25p. Single pole change over
TWIN GANG, 385 + 385pF 50p; 500pF standard 75p;
365 + 365 + 25 + 25pF Slow motion drnive 85p.

120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p.
NEON PANEL INDICATORS 250V. Amber or red 30p.
RESISTORS. VaW, AW, 1W, 20% 2p; 2W. 10p; 1002 10 10M
HIGH STABILITY. 2W 2% 10 ohms to 6 meg 12p.

Oitto 5% Preferred values 10 ohms to 10 meg  5p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15watt,

10 ohms to 100K 12p each

TAPE OSCILLATOR COIL. Valve type, 35p.

BRIDGE RECTIFIER 200V PIV V2 amp 50p.

TOGGLE SWITCHES SP 20p. DPST 25p.DP DT 30p.
MANY OTHER TOGGLES IN STOCK.

AKER MAJOR 12" £10.35

30-14,500 c/s. 12in double cone,
A woofer and tweeter cone together
wth a BAKER ceramic magnet
assembly having a flux density of
14.000 gauss and a total flux of
145,000 Maxwells. Bass resonance
40c/s Rated 25W. NOTE 3or 8 or
15 ohms must be stated

Module kit. 30-17.000 c/s with

tweeter, crossover, baffle

and instructions £1 3
Post 60p each

Please state 3 or 8 or 15 ohms.

BAKER “BIG-SOUND'* SPEAKERS. Post 50p each
‘Group 25° ‘Group 35° ‘Group 50/15°

ow £8.95 iow £10.50 5, £19.50

30w
3or8or 150hm 75w B or 15 ohm

3or8or 15 ohm

BAKER LOUDSPEAKER, 12IN. 60 WATT GROUP
50/12, 8 OR 15 OHM HIGH POWER.

FULL RANGE PROFESSIONAL QUALITY  £14 .50
30 16 000 CPS Post 80p
MASSIVE CERAMIC MAGNET

WITH ALUMINIUM PRESENCE CENTRE DOME

TEAK VENEERED HI-FI SPEAKERS AND CABINETS
For 12in or 10in_speaker 20x13x12in  £12.50 Post 95p
For 13 x 8in. or 8in speaker £6.95 Post 75p

337 WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1. Sat. 8-5 (Closed for lunch 1.15-2.30)

For Bx5in speaker 12x8x6in £4.95 Post 50p

R.C.S. 100 watt
VALVE
AMPLIFIER
CHASSIS

Four inputs  Fousr way mixing, master volume. treble and bass
controls  Suits all speakers. This professional quality amplifier
chassis is surtable for all groups. disco. P A , where high quality
power 1s required 5 speaker outputs A/C mains operated Slave
output socket. Produced by demand for a quality valve
amplifier 100V line output to order Send for leaflet.
Suitable carrying cab £14. pice £85 carr. £2 50

SPEAKER COVERING MATERIALS. Samples Large S A E
LOUDSPEAKER CABINET WADDING 18in wide 20p ft.
Horn Tweeters 2-16kc/s. 10W 8 ohm or 15 ohm £3.60

De Luxe Horn Tweeters 3-18kc/s, 30W. 8 ohm. £7.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm
£1.80. 3-way 950 cps/3000 cps. £2.20.

LOUDSPEAKERS P.M. 3 OHMS. 7x4in £1.50; 6%in .
£1.80; 8x5in , £1.90; 8in . £1.95.

SPECIAL OFFER: 80 ohm 2% 2%in, 35 ohm 3in 25§
ohm 2Vain dia 3in chia 5x3in 8 ohm, 2¥ain 3in . 3%in .
Sin. 15 ohm, 3%in da 6x4in. 7xdin. 5x3in.
3ohm 2Vain, 2%in. 3%in . 5in dia £1.25 each.

PHILIPS LOUDSPEAKER, 8in.. 4 ohms, 4 watts, £1.95
RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in diameter 4W £2.50. 10in diameter 5W £2.95;

12in diameter 6W £3.50. 3/8/15 ohms. please state
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50 1, 40p.
Mtke trans mu metai 100 1 £1.25.

Tweeter Volume Control 15 ohms 10W with one inch ftong
threaded bush for wood panel mounting Yin spindle 65p.

BAKER 150 WATT
PROFESSIONAL
MIXER AMPLIFIER
All purpose transistorised
Ideai for Groups, Disco

and PA 4 nputs speech and music
Output 4 8/15 ohms, ac Mains. Separate treble and
bass controls. Master volume control.

Guaranteed Details S A E £68 £1 50 Carr
NEW MODEL MAJOR--50 watt 4 input, 2 vo! .

Treble and bass tdeal disco amphfier £49 Carr £1
100 WATT DISCO AMPLIFIER CHASSIS
volume. treble, bass controls 500 M V or 1 voit input

Four loudspeaker outputs 4 to 16 ohm. Al transistor. £52

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings
Wil mix Microphone, records, tape and tuner

4 way mixing

with separate controls nto single output 9V, £5. 20
TWO STEREO CHANNEL VERSION £6.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready Built. with volume Treble £3.95

and bass controls 18 volt d ¢ Mains Power Pack £3.45

BALANCED TWIN RIBBON FEEDER 300 ohms. 7p vd.
JACK SOCKET Std. open-circuit 20p, closed circuit 25p;
Chrome Lead-Socket 45p. Mono or Stereo.

Phono Plugs 8p. Phono gockal 8p.

JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p.
STEREO JACK PLUG 30p. SOCKET 25p.

DIN SOCKETS Chassis 3-pin 10p. 5-pin 10p.

DIN SOCKETS FREE 3-pin 25p; 5-pin 25p. DIN PLUGS
3-pin 25p; 5-pin 25p. VALVE HOLDERS, 10p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT

Kit of parts to build a 3 channel sound to hght unit

1 000 watts per channel £12.50. Post 35p
Easy to build Full instructions supplied Cabinet £3.

E.M.1. TAPE MOTORS. 240V ac 1 200
rpm 4pole Spindle 0 187 x 0 75in

Size 3% x 2. x 2'4 £2. Post 50p

Col'aro gram motor 120V 75p.

Tel. 01-684 1665
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THRHATIPLS

58-60 Grove Road, Windsor, Berks, $L4 1H5
Tel: 54525. For Industrial, Trade & Export
Telex: 27950. Ret 1617

LOW PRICES FAST SERVICE

Add 8% to prices marked *. Add 12'2% VAT to all other prices. or
as current V.AT legislation Send C.W.O. except Government
Dept . etc Post and packing 20p U K

Barclay Card and Access by post or £5 min. by telephone. List free,
send s.a.e. Money back if not satisfied

All full spec. devices. NormaHy 24 hour turnround on stock items

IC’s All price each TRANSISTORS m cmos
555 35p« AD161 S0px 7400 15p* 4000 15p
T03RF/F 29p AD162 50px 740t 16px  4001/2 l‘.lpt
109 7099 25p% BC107 10px 7402 16px 4006 £lx
723 Req. 49 BC1078 13px 7404 19p % 4007 19p
741 0IL8 22p% BC108 9px 7410 19p% 4010 50p*
741 1039 33px BC1088 13px 413 28px 4011 18p %
741 0IL14 35p« BC109C 15p% 7420 23px 4012 19p %
TAT2741  69px BLI77/8/9 - 20px = 1430 22px 4013 50p
748 DI8 33px BC182/3/4  10p 7440 16px 0I5 Up*
1805 etc.  £1.50% BC212/3/4  12p 7441 5p« 4016 50p*
AY51228  £3.49% BCY70/2 18px 7442 65px 4017 94px
CA3045 65p % 80131 39p 7447 79px 4023 19p%
LM300 £1.50% BD132 39p 7470 29px 4024 72p%
LM301 IBpx BFY501 15p* 472 25p* 4025 19p*
LM309K £2% MI2955 95px 144 3ipx 4w 87p*
LM380 89p MJE2955 95px TS 49px 4040 9px
M3900 60p MJE3055 65px 7476 36p« D42 8p*
MC1310 €2 nP29/30C  85pa 7490 42px 44
MFCA000 75p TIP31/32C £1x 7491 5p* 4050 50p*
NESI6 £2% nP4IC €135« 1492 45px 4528 £lx
NES5S 3Bp* TIP42C £150x M2 32px 4553 €4
NES56 99« TIP2955 L1 T —
TBAS00 80p TIP3055 69p « DIODES OA81/91 5p
TBAS10 95p TIS43 27px iN4002 5p* IN4004 6p*
TBAS20 80p N2646 49p« INA148 & IN914 Silicon 4px
414 £1.20 gg}ggﬁ |2‘9p* BZY88 Zeners 400 mW 10p
P Bridge 1A50V 22p 6A 100V 55p=
Ml,f.,nai,:o’ Gops 20088 18p%  SCR & TRIACS (BR100 25p%)
M200 & Cup 12pa D098 45p x C106 4A 400V SCR 55p*
02 Red & Cup 2M3702/3  10p SC146 10A 400V Triac £1%
14ps gg;gz;\‘; :g: glzsoc'ﬂe&s& 141'010603||414pt
oldercon p* £4+

Colour LEDs 23p+  3708/9  12p VERO DIL Breadboard £2.25 %

DISPLAYS 238I%  16p 2V,"'x5" 40p* 3% 'x5' 45p*
037 0LT04/7 €1 M3%04/6 17 214"'x3%"" 36px 3% x 17" £2%
06" Dt 747 £1.25 Bush Sets  5p« Resistors 1p ea. POTS AB 20p
Dalo Pen 75p Electrolytics 7p. Presets 6p

Heat Sinks TO5 & 18 7px TO3 16px

RADFORD HD250

High Definition Stereo Amplifier

>

A new standard for sound reproduction in the home! We
believe that no other amplifier in the world can match the
overall specification of the HD250.

Rated power output: 50 watts av. continuous per channel into any impedance
trom 4 to 8 ohms, both channels driven.

Maximum power output: 90 watts av. per channel into 5 ochms.

Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is
below inherent circuit noise.)

Distortion, power amplifier: Typically 0.006 % at 25 watts, less than 0.02% at
rated output {Typically 0.01% at 1 Khz)

Hum and noise: Disc,—83dBV measured flat with noise band width 23 Khz (ref’
5mV); —BBdBV “A’" weighted (ref. 5mv)

Line —85 dBV measured flat (ret 100v)
—88d BV A’ weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

Dept. WW
5 Swan Street, Wilmslow, Cheshire (Tel. 26213)

Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank
Square, Wilmslow (Tel. 29599)

Also in stock: All Radford speaker dnve units and crossovers, ZD22 preamp, Low
Distortion oscillator LDO3 and Distortion Measuring set DMS3.

WW—047 FOR FURTHER DETAILS

"TRANSFORMERS
ALL EX-STOCK — SAME-DAY DESPATCH

MAINS ISOLATING VAT 8%
e Y aoT 12 and/or 24-VOLT

Centre Tapped and Screened Primary 220-240 Volts
A

Ref.
07"
149
150
151
152
153
154
155
156 1000
157 1500
158 2000
159 3000

BPORNAWNN =
PDWROEN=

‘115 or 240 sec only
- 30 VOLT RANGE
50 VOLT RANGE Primary 240V
Primary 240V SEC TAPS 0-12-15-20-25-30V
SEC. TAPS 0-19-25.33-40-50V Reft. £
Ref. £ (3 112 227
102 0 3.12 73 2.90
103 4.08 3 4134
104 v 5.69 2 o
105 . 7.02 21 e
106 9.18 51 7.74
107 , 14.62 117 es
e 152586, 83 11.73
o 20.41 83 11.91

b

3
<

@

DR AWN — O
[sleojojojele}a)i,]

o
o

60 VOLT RANGE AUTO TRANSFORMERS
Primary 240V Primary 240V

. VA
SEC TAPS 0-24-30-40-48-60V Watts AUTO TAPS
£ - Pup

£
Ref.
124
126
127
125
123
40
120
121
122

>
3
s

. 80 20 0-115-210-240V

4.23 80 76 0-115-210-240V o

6.13 95 150 0-115-210-220-240V 498

9.09 110 30C 7.03

10.57 153 500 10.76
11.78 1.37 1000 16.51
13.88 163 1500 21.87
18.11 BRS 2000 29.22
22.31 BRS 3000 42.37 BRS

WO PWN -0
[=felololofeloNoki)

105

N
o

23.30 BRS
~| SCREENED MINIATURES Primary 240V
HIGH VOLTAGE Ref. mA Volts £
MAINS ISOLATING 238 3-0- 3 1.86
Pr 2007220 or 400/440 212 2.22
Sec 100/120 or 200/240 13 1.79
Ref. £ P&P| 235 1.89
243 5.03 110]| 207 2.32
247 12.57 153] 208 3.53
250 30.26 BRS| 236
262 50.74 BRS| 274
221
TRANS CASES . 206
COMBINED WALL & 703
‘FLOOR MOUNTING 204
w [+] H S112
5 x4 x 7 £5.59

Sy 7
Q‘DO‘DO
W0 W0

o o
on®®

NOOOORWO
CRN=DPWO

=Y}
coog

maoe -
PN g 5
0IN05PPooe &

=Y~
N
=)

6 x 6 x 8" £5.77
TR x 77 x 9 £6.52| CASED AUTO. TRANSFORMERS
10" x 7 x 10" £7.17]| 240v mains tead input USA 2-pin outlets
1Y x 9% x 13" £9.16 20VA £3.78. P&P 80p Ref
120 x 12" x17" £11.65 150VA £7.33. P&P 95p Ret

P&P 90p VAT B% 500VA £12.62. P&PE1.37 Ref
1000VA £21.15 BRS Ref

RAEEIRINTING 2000vA £33.02 BRS Ref
if case and transformer ordered

togelht;r tused, with cable in HIGH QUALITY MODULES
andicavlelou 3 watt RMS Amplifier

5 watt RMS amptifier
BRIDGE RECT'FIERS 10 watt RMS Amplifier
25 watt RMS Amplifier £3.95
Pre-Amp for 3-5-10w {new) £6.50
Pre-Amp tor 25w £13.87
Power Supp! es for 3-5-10w £1.20
Power Suppl es for 25w £3.00
Transformer “or 3w £1.90
Transformer “or 5-10w £2.30
£61.09 transiormer “or 25w £2.60
£24.07| pgp Amps/Pre-Amps/Power Supplies 18p
£20.94] pRP Transformers S58p
£24.52 VAT 12%%

55p
65p
£2.35

£12.00
(USSR) inc. steel carry case NEW STEREO 30
Avo Cases and Accessories Complete chassis, inc. 7+7w rm.s. amps
P&P £1 25 VAT 8% pre-amp. power supply. front panel, knobs (needs
mains trans, £15.75. Mains trans £2.45. Teak
STEREO F.M. TUNER veneered cab £3.65. P&P 88p. VAT 12%29

4 Pre-selected stations
Switched AFC POWER UNITS
Supply 20-35v 90Ma Max CC12-05. Output switched
£19.95. P&P 25p. VAT 12%9 3, 45v. Bv., 75v. 9v. 12v at 500mA
£4.08. P&P 48p VAT 12

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTER ANTEX SOLDERING IRONS

Operating Voltage 20/45y 15W £2.90. 18W £2.75. 25W £2.45

Soldering iron kit £3.90
ONLY £2.65 P&P 1 9
[£2.65 P&P 18p Stand for above £1.13. P&P 25p. VAT 8¢

8SR MINI-OECK PLEASE ADD VAT AFTER P&P
4-speed autochanger  £6.00 ELECTROSIL AND SERAICONDUCTOR
Garrard SP25 Mk. IV STOCKISTS, AUDIO ACCESSORIES & BARGAIN
{Chassis) €19.23| paKS CAL_ERS WELCOME (MON-FRI) OR
P&P 80p VAT 12V SEND STAMP FOR LISTS

Barrie Electronics Ltd.

3, THE MINORIES,LONDONEC3N 1BJ =

TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL S

WW—064 FOR FURTHER DETAILS
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15—240 Watts!

The HYS s g mono hvbod amyg todelly suited tor sl apphications  All ' Pt 100
miagy Cartridge Wi 2eh are catered for intemally n desued tunct 15 AChieved eithy ')y 1
it wdy SWIlC direct connecuon to 1 ipproprate ppns The internal volunie and 1one reunt

Mmerely require connecting to external potentiometers (not included) The MY & co mpatitle w

P I'r L P power amphhiers and power supplies To ease constract and maunt TP C
reamp ' 'er supphed with each pre amphiier

FEATURES: Complete pre amplifiec i single pack Mt function equahzation Low n e
fistoruor High overload fwo simply combimed tor stereo

APPLICATIONS: Hif(  Mixers  Dis Guitar and Orgar Public address
SPECIFICATIONS:

INPUTS - Magnenc Pick-up 3mV o Ceranne Pck-up 30mV Tuner 100my M, tophone 10mYy

Auxiiaty 3 100mVv mput impedance 3 7k} at 1kH,
QUTPUTS Tape 100mV Main output 500mV R M S

ACTIVE TONE CONTROLS Treble © 120B at 10kH» Bass ot 100H: c

OISTORTION 01 at 1kHz Signal Noise Rano 68dB 3
OVERLOAD 38d8 on Magnetic Pick up SUPPLY VOLTAGE © 16 50V : %
Price £4.75 + 59p VAT P&P free. | :
HYS mounting board 81 48p + 6p VAT P&P free

The HY 30 s an excting New kot from (L P 1 teatures a virtually indestructible | C with short cricont
i theoanal protection The kit consists of heatsink P C board 4 resistors 6 capacitors
G kit toyether vath easy Lo follow constructhion and operabng mstiucthions This ampl tas

heally suited to the begmner autho who wishes to use the most up 10-daie technology aveaitab

H FEATURES: Complete Kit  Low Distortion yhart Open and Thermal Protection Ecsy 10 Bunld A .I I
I 5 watts 'ntu BQ APPLICATIONS: Updatng audio cqugpment Guitar practce amphfier Test amplitie 0 val a e
scillator

SPECIFICATIONS E k
OUTPUT POWER 15W R M S into 8! DISTORTION O 1 1 HW x-stoc
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz 16kH,  3dB
SUPPLY VOLTAGF - 18V

Price £4.75 + 59p VAT P&P free.

The HYSO leads (L P s 1otal in Hegraton approach 16 powes amphfier design The amplitier features ar
ntegral hedtsimk together with the sunplicity of no external components Duning the past three years
the amiplifier has been refined 1o the extent that it must be one of the most relible and 1obust Higt

Fidelty modutes in the World

25 w tt 'mo BQ FEATURES: Low Distortion tegral Heatsink  Only five connections 7 Amp outiat transistors
a s ' No external companents

APPLICATIONS: Medwn Power Hi Fisysteny Low pownr disco - Guitar amplifie
SPECIFICATIONS: INPUT SENSITIVITY 500mVv

QUTPUT POWER 25W RMS nto 89 LOAD IMPEDANCFE 4 16 DISTORTION 0 04 i JBW at
TkH,

SIGNAL NOISE RATIO /5dB FREQUENCY RESPONSE 10HZ 15kH, 348

SUPPLY VOLTAGE - 25V SIZE 105 L0 26r

Price £6.20 + 77p VAT P&P free.

The HY120 s the baby“of 1L P s new tigh pows range  designed (0 meet the most exacting
Y 1 guirements including oad ine and thermil protection this ampifier sels @ new standacd 0 modulan
desigr

FEATURES: Very low distortion - Integral heatsink Loaa hae protection herma Hest T
H Fve connections No vxternal components
60 watts lnto BQ APPLICATIONS: H..¢ Hgh qualdy disco Puble address Monitor amphif Guitir and
orgdn
SPECIFICATIONS

INPUT SENSITIVITY 500mV

QUTPUT POWER 60W RMS into 81! LOAD IMPEDANCE 4 161 DISTORTION 004  at 60W a1

TkHz

SIGNAL NOISE RATIO 90¢B FREQUENCY RESPONSE 10H: 45kH2 3dB SUPPLY VOLTAGE
3hv

S1I2E 114 50 85mm

Price £14.40 +£1.16 VAT P&P free.

The HY200 now mproved to give an outpot of 120 Watts Ras been design tnd most
ugged conthitions such as disco o1 group while sbll retaimning troe Ho Frperforman
FEZTURES: Thermal shutdown Very low distortion Load hine protection Integs sk

No external components

120 watts into BQ IS\:EE:EQYAI%I\(I’%SM Fy Disco Maritne Power slave Industnal Public Aadre

INPUT SENSITIVITY 500mV

QUTPUT POWER 120W RMS inio 82 LOAD IMPEDANCE 4 161! DISTORTION 0 05 .1 100W at

TkH,

SIGNAL NOISE RATIO 96 (8 FREQUENCY RESPONSE 10Hz-4 5kHs
EEY

3dB SUPPLY VOLTAGE

SIZE 114 100 85mm
Price £21.20 + £1.70 VAT P&P free.

The HY400 s 1 L P s By Daddy of the range producing 2410W into 142" It has been designed far
tugh power disco or public address apphcabons It the ampldier s to be used at contimuous high power
levels a cooling tan 1s recommended The amphtier includes all the qualities of the rest of the famuly to

lead the market as a true high power hi-hidelity power module

240 w H t 4Q FEATURES: Thermal shutdown Very low distortion toad hne protecton No exiernai
atts into compone.is

APPLICATIONS: Public address Disco Power slave Industriat

SPECIFICATIONS

OUTPUT POWER 240W RMS into 41) {IOAD IMPEDANCE 4 16.) DISTORTION O at 240W o
TkH2

SIGNAL NOISE RATIO 9B FREQUENCY RESPONSE 10Hz 35kt 3dB SUPPLY VOLTAGE
15V

INPUT SENSITIVITY 500mV SIZE 114100x85mm
Price £29.25 + £2.34 VAT P&P free.

POWER PSUIE wntable for two HY 30 « £8 75 plus 53p VAT PP e
PSUST suntatile tor two HYS0 s €6 20 plus " 7p VAT P P liee
PSU /0 surtabhve for two HY 120 5 £12 50 plust 1 00 VAT P P fiup

SUPPLIES PSU90 sutable fon HY200 £11.50 plust O 92 VAT P P iiea
PSU A atie tor twn MY 200 s o aoe HYA00 £21.00 plust 1 683 VAT PP tines

o N

TWO YEARS GUARANTEE ON AlLL OF OUR PRODUCTS

|.L.P. Electronics Ltd Please Supply -
Total Purchase Price

Crossland House I Enclose Cheque OJ .l;)stal Orders 0 Money Or_der O -

Nackington, canterhury Please debit my Access account I Barclaycard account (]

Account number__ e —— | SN
Kent CT4 7AD Name & Address

Tel (0227) 63218 N ‘Signature_____________________—
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SERVICE TRADING CO GEARED MOTORS

100 R.P.M. 115 Ibs. ins.!!

1151 s 110 volt, 50Hz, 2 8 amp, single phase.
VARIABLE VOLTAGE TRANSFORMERS spiit motor | pows:. Cont, Y
R E LAYS :A'IEN'&ET:SRE’:ESYES" elc Carriage extra INPUT 230 v. A.C. 50/60 Laleth;éa(;ly enc';use%gan cogleda|ln-gne E;aébol
engtl imm. Dia mm. Spindle Dia mm
\ 2 3 a 1 2 3 4 OUTPUT VARIABLE 0/260v. A.C. Length 145mm. ex-equigment tested £12.00. Post
52 4-8 gc o SZ"' 70g 1‘25 §4 2c/o  85p >) BRAND NEW. All types. £1 50 Suitable ransformer 230/240 volt €8.00. Pos*
58 5-9 c/o p* 700 16--24 4c/o  95p’ N 75p
185 8§12 6M S5p- 1250 1836 2c/o 85 200W {1 Amp) fittad A/C 15 R.P.M
230 ©-18 2c/oHD P 2500 3645 6M ssp' || BN $z&~ 02 voitmeter ... ... o ofalLia
) R o S o B Bem 0.5 KVA (Max. 22 Amp) ) Type SD48 15 (pm BO b ins [nput 100/120 volt A.C Length incl
el 3 + gearbox 270mm. Height 135mm Wigdth 150mm. Shatt drve 16mm.
430 1224 2c/oHD 85p 85p 1 KVA (Max. 5 Amp) Weight 8 5 Kilos BRAND NEW Price £10.00, carr £1.00
A30R15e 28 Aﬁﬂm g:p: ‘5%" o gg 17;0 g M g:"A | | 2KVA (Max. 10 Amp) - Suntable transformer for use on 220/ 240 voit A.C ;
ggg :g gg 3 g o clo P 3 KVA (Max. 15 Amp) ... .. . €3.85. Post 50p
800 14 24 aco  95p 4KVA (Max. 20 Amp) ... ]
) - - — B = I S DRAYTON MOTCOR
(1) Coil obms. {2) Working dc voits. (3) Contacts, {4) Price Type RQR 230/250v 50¢ Conunuously rated 1
HO = Heavy Duty All Post Paid. !"Inciuding Base t! :I;RﬁgiFORMERS DTG0 o ' RPM 90ib. in Reversible mator 15 fitted with
" o U U ame o) () o wmit swiich for 160" anguiar reversible rotation if
OPEN TYPE RELAYS gt‘_’o‘xm“a@v%%“: amp Sg-:: Rt o0 required Twin spodi size |ooénm by 140mm
6 VOLT D.C. 1 makecon 45p. Posi 15p 012, 24 volt @ 10 amp £13.85 Post £1.00 z{o:2:::%5::32“_:‘;2:;“%3 eight
9 VOLT D.C. RELAY 04,6.24. 32 volt @ 12 amp £12.35 Post £1.00 .
3 c/0 5 amp contacts 70 ohm coil 85p. Post 15p 06 12 17. 18, 20 vol @ 20 amp £14.15 post £1 00 '7'
9/12 VOLT D.C. RELAY Other types 10 order at short notice. Phone your enquiries BODINE TYPE N.C.I. "o
3 ¢/o § amp contacts. available as single hoie fixing or P.C. fixing. — — - GEARED MOTOR ‘\\ -\
state type required 85p. Post 156) o8 . [ 08 AUTO TRANSFORMERS ' 4
2 HD ¢/0 700 ohm coil 85p. Post 15, (Type 1) 71 r.p.m. torque 10 b 2 4
24 VOLT D.C. /5300 onm coil 85p. Post 15p Step up step down 0 115 200 220 240 volts Reversible 1/ 70th h p cycle 38 amp This US A motor is offered
100 VOLT A C. 2c/075p.3 ¢/0 85p. Posi 15p At 75 watt £3.60 Post 40p. 150 watt £5.15 Post 50p 300 In as new condition Input voltage of motor 115v A.C. Supphed
el ‘ watt £6.20 Post 60p 500 watt £11.00 Post 75p 1 complete with transtormer for 230/240v A.C. Input.
p S p 1000 watt p
ENCLOSED TYPE RELAYS £16.20 Post 90p :zT..ce t;;)e71£6.25_ Pgs;o7‘5’p:rAle(s:s transtormer €£3.75. Post 65p
e s Ype r.p.m. ot A.C.
6 VOLT A.C. 3c/08sp. Post 15p = i ) N ible. £6.50 Post 75
24V D.C son ot 200 Bace 159 RING TRANSFORMERS ¢ Yateden e
o VO.L1: 3 Lfé P-M‘:ij ITg Ind /o contacts BSP. . ) ;uncllorna/ tzersau/e Edu:'atlmna! 6/9 VOLT D.C. GOVERNED
h - 1t 1!
A.C.  post20p Base 15p exira e B el B O Bl o 40mm x 40mm_ Spindie 10mm Dia. 2 mm. £1.00 Post Paid Twa for
55 VOLT A.C. current Transformer  Auto Transformer. H.T or LT £1.65 Post Paid
3 heavy duty c/o contacts. Price 65p. Post 20p Base 15p Transtormer. by simply hand winding the required 9 24 R.P M
number of turns through the centre apeniny . K, - -
230 VOLT A.C. RELAY £ Using the AT Oy A Model the Dutost could be wound 1o give BY 230 volt A.C. Continuously rated. Mig Mycalex Ex-equip. Fully tested
240V A.C. heavy duty 3 c/0 contacts 12% Amp . 4V @ 25 Amp or 2V @ S0 Amp etc Price €3.85 Post 75p
Price 85p. Post 20p Octal base 15p extra RT 100VA 3 18 twrns per volt. £5.00. Post 75p
220/240 VOLT A.C. RELAY RT 2KVA 1 6 s per voit £21.00. Post £1 50 1 R.P.M.
3¢c/0 5 amp cont Sealed M.{ g ISKRA £1.35. Post 20p RT 3KVA 1 5 turns per voit. €28.00. Post£1 50 230/240 VOLT A.C. SYNCHRONOUS!!
Base 15p extra Ex-squipment. Thoroughly tested and guaranteed ONLY £1.50 Post
ARROW 230/240V AC &)
c/0 15 amp contacts
Amp connectors £1.10. Post 20p & HY-LIGHT STROBE Mk. IV 33?,’2 'm';&fﬁnmsgcmglgz%p
CLARE-ELLIOTTY Txpe RP 7641 G8 Lates! type Xenon white #ight tube Sohd state tming'and Jg
Mimature relay 675 ohm coil 24 volt D.C 2 /0 80p P P x inggenng arcut Z307Zs00el & cpation :gnusl-'::‘el ; EEVEERSIBaLE MO'!'OR 230V A.C.
-20 tps Designed tor large rooms. halls. etc Light output 4¢ encral Electic 230v A C 1.600 rp.m. 0 25 amp Complete with
MANY OTHERS FROM STOCK. PHONE FOR DETAILS x greater than many (so called 4 Joule) strobes Price £15.40. Post anti-vibration “mounn:g bracket and pcapacnlor 0,2 size flomm' x
- 75p 95mm Spindle 5/16' da 20mm long Ex-e ent tested £3.00.
[ ATCHING RELAY * Specially designed case and reflector for Hy-Light £8.25. Post PosTSOpp ' " N Aupment teste
Twin latching relay. fipflop, 2 €/0 each relay X £100 RS
Mains contacts, 115 volis AC. or 50 voit DC
operaton or 240 valts A C. with 2 5K resistor 85p. *x XENON FLASH GUN TUBES * METERS. NEW
a0 Range of Xenon tubes available trom -1 - 90mm Diameter
e - 4 stock SAE for full detaits el L %« Type: B5CSDC M/C 2. 5 10, 20 50 amp €2.75.
P Post 20p 100 amp €3.25. Post 20p
PRECISION CENTRIFUGAL x TS K Type: 82T2 AC M/1 1. 20, 50 amp £2.50 Post 20p, 0-300 vorr'
BLOWERS ***************** ¥ AC M/ €2.75 and 300 Volt A.C R/M/C. €3.00 Post 30p. -
Mfg by Smiths Industries. Miniature model Series v =
SF7200. 3ze 95mm x B2mm. Aperture 38Bmm x ¥ ULTRA VIOLET BLACK LIGHT x WHY PAY MORE?!
3tmm 12c.fm. £2.75. Post 50p \ MULT! RANGE METER A C volts 25500 0 C
Other types avaiiable. phone for details % FLUORESCENT TUBES ¥ volts 25500 (Sensitvity 2000Q/V D C & A C.)
* 4ft. 40 watt £6.00 (callers only). 2ft. 20 watt £4.60. Post 60p x D.C current 071/10/100 mA. Ohms range
BLOWER UNIT (For use 0 stan bi-pin fittings). MINI 12in. 8 watt £1.75. Post 25p Sturdy compact moving coil instrument with 21
5007240 a¢. precision German built 4 9in 6 want €1.40. 6in 4 wart €1.80. Post 250 Compiete ballast ranges, dimensions 120 x 80 x 44mm. Waight
Dynamcally balsnced. quiet, con rated unl,l,and holders tor either 9'' or 12’ wube £€2.50. Post 30p (9" x 032 kg. SERVICE TRADING CO. Price £5.00.
reversible  Consumption 60mA Sue 4 12" measures approx ) X Incl leads and battery Post 50p (Total price inc
120mm dia x 60mm deep Price £3.50. & BIG BLACK LIGHT s VAT & Post £5.94).
Post 50p 4 )
QOW Mercury Vapour Ulira Violet Lamp Powertul source of UV
4 PF baliast unit 15 essenual with this lamp  Price of bulb and 4 :gBA:UY VPACUUM AIR COMPRESSOR
- “ matched batiast unit £28. Post £2 Spare bulb only €10. Post M =
230 VOLT FAN ASSEMBLY  gi\} ¥« 30p * ‘Carbon vane, oil-less 100/115VAC 1/12hp <& A
Continuously rated. removable alumimum blades " W q A =\
Poce £1.25, Post 50p S, ) motor 50/60 cycte 2875/3450 rpm 20 ) s
VAT 12V2% [ 6)\ * ¥ » ¥ ¥ X ¥ ¥ NN L R S S ¥* vacuum 125 ctm 10 ps» (approx tgures) \! 'I ]
B a - = New unused susplus slock with elect connection
4 data Fracwon of maker's price €12.00. Post
5 . £1 00 Sunable transformer €3.50. Post 50p
SQUAD LIGHT f TIME SWITCH
UN'SELECTOR switches 4 bank 25 way 75 ° - o Type V Mk It (ime Switch 2007250 volt
ohm coil. 36-48v D C operation Ex new equipment A new conception In hight PRI (L ALAUL A B e T eww'tho“:”'s‘ o a0y S
€4.25.5 & p 75p Total price nc VAT, £5.40 control Four channels each 122 didig * il re-set ime 30 amp contacts 36.hour spring reserve
capable of handling 750 watts of P . P B e e atod
spotlights, floodlights or dozens of smalt mans lamps Seven D9 Ol (A | e SV e et
. b programs all speed cantrolled plus fash modulation. effectively o e Bult B G I oaid Spee.
= ) gwing 14 difterent displays Makes sound-1o-hght obsolete 1 e D G 7,75 Post 50 {'Tma“’
MINIATURE ROLLER 4 Completely electrically and mechanically noise free \;‘A’TV';H“;;’ eSICUUICERN S LSS I !
M switch OMRON type V15 FL 22.1C 10 tor £2.00 Price only £60.00 EIRNP
post 50p (Min order 10) Post 75p S A E (Foolscap) for further details ’_—A———C ™M s
BRESPY =~ .C. MAIN cac
B — =2 = TIMER UNIT
230-250 VOLT A.C. SOLENOID TRIAC Basod n on decic ciock, wan 25 amp. G £ @&
Similar in aDpearance to ilustration Raytheon Tag symmetricai Triac Type TAG 250500V 10amp 500 p 1 v Glass single-pole switch. which can be preset fo any " % e
Agproumately 1'%itb. pull Size of feet 1% 1 3/186 J passivated plastic tniac Swiss precision product for long term reliability €1.25. period up 10 12 hrs. ahead to swiich on for any - f__
Price £1.0C. Post 25p 4 Post 10p (inclusive of Date and application sheel) Sunable Diac 18p. length J:' s d:"_m 1065""\5 mdﬁ hes. then o
o e . . ————— = switch of n additional min. audible timer is
COLOUR WHEEL PROJ ECTOR atso incorporated Ideal for Tape Recorders. Lights. Electrnc Biavinais et
Attractive satin copper finish. Size 135 mm x 130 mm x 60 mm Py
SOLENOID HEAVY DUTY MODEL TYPE P150 INTACHANGE €225, Post 40p (Toral mc VAT & Post €2.87). e
230/250v A.C Apprx. t0Ib pull. 4" iong x 2% wide x 3" high 200/240V ac 50Hz 150W lamp. complete with oil blled colour wheel and
£2.50. Post 50p motor plate Takes intachange accessories and tutl range of lenses £29.85. Post
£1.35 (Total inc. VAT & Post. £33.70).
24 VOLT D.C. SOLENOIDS INS N STI
UNIT containing | heavy duty solenoid approx 25 Ib_pull at } in INSULATION TESTERS
wravel 2 solencids of approx 1 1b. pull at i n travel b solenoids of ‘ EWE)
approx. 4 oz pull at 5 in tavel Pius 124V D C est to |.EE Spec Rugged metal construction -
1 heavy duty 1 make relay Prce £3.00. Post £1 00 surtable for bench or field work, constant speed New ceramic construction. vitreous enamel
ABSOLUTE BARGAIN. Suteh Sizel Bin W 4in H 61in weight 6 b embadded winding. heavy duty brush assembly
§00 VOLTS 500 megohms €40.00 continuously rated
Post 80p . 25 WATT 10. 25, 100, 150, 250 500. 1k 1 5k ohm £1.90. Post
240 A.C. SOLENOID OPERATED - = | 1000 voLTS 1000 megohms , 20p 50 WATT 1 510 26 50 100 500. tk ohm £2.40. Post
Post 80p €45.00 25p. 100 WATY  1/5/10/25/50/100/250/500/ 1%
FLUID VALVE 1 5k/2.5k/5k ohm £3.70. Post 35p !
Rated 1 p.s 1 will handle up to 7 p s+ Forged brass body. Black Sitver Skirted knob calibrated in Nos 1-9. 1%2un dia brass
;l?e':less j::dl coare arr"d s'pr-ng Y3 bsp. inlet outlat VAT AT 8% bush Ideal for above Rheostats, 22p ea.
1sion made. British mig
PRICE £2.25. Post 50p. NEW orignal packing s
CINEI IR | PROGRAMME TIMERS
600 WATT DIMMER SWITCH To All ohnnEns 230 Vo AC Operam?n 15 0r 20 rpm
= Each cam operates a ¢ /0 micio switch |deal
Easily fited. Fully guaranteed by makers Will control up FOR T“E TOTAL VALUE OF GOODS INCLUDING for Iightng etects, displays, etc Ex squip
to 600 watts of all hghung except fiuorescent at mains 1 tested Similiar 1o illustration
hghting
;"6';"—“’ Complete with simple nstructions £3.15. Post POSTAGE UNLESS OTHERWISE STATED 6 CAM mode! £5.00
. 9 CAM mode! £6.50
1000 walt model €4.50. Post 25p 12 CAM mode! £7.50
! 2000 watt model €9.00. Post 40, ) ‘ model £1.
o ; o s0 JACGOUNT GUSTOMERS MIN. ORDER £10.00 Post 60p Aiso available for 50 volt A C_operation. Prices as above

ALL MAIL ORDERS, ALSO CALLERS AT: SE RV' CE TRAD' N G co- PERSONAL CALLERS ONLY

57 BRIDGMAN ROAD, CHISWICK, SHOWROOMS NOW OPEN 9 LITTLE NEWPORT STREET.

LONDON,‘W4 5BB. Phone: 01-995 1560 i LONDON, W By ANE
Closed Saturdays. AMPLE PARKING S Tel.:él-43(7:%?767



Wireless World 'Dolb@noise reducer

Trademark of Dolby Laboratories Inc

We are proud to announce the latest addition to our range of matching high fidelity units.

Featuring: .
Typical performance
itchi i - h.f. compressi i
@ switching for both encoding (low-level compression) and decoding Noise reduction’ better than 9dB weight-
@® aswitchable f.m. stereo multiplex and bias filter ed
Clipping level. 16.5dB above Dolby level
@ provision for decoding Dolby f.m. radio transmissions (as in USA) 'Crge?;‘:{fd at 1% third harmonic
n
@® no equipment needed for alignment Harmonic distortion O 1% at Dolby level
qurp g
typically 0.05% over most of band,
@ suitability for both open-reel and cassette tape machines nsing to a maximum of 0.12%
. . . . . Signal-to-noise ratior 75dB (20Hz to
@ check tape switch for encoded monitoring in three-head machines 20kHz, signal at Dolby level) at Monitor
output
o Dynamic Range > 90dB
The kit includes: .
30mV sensitivity.
-—complete set of components for stereo processor

-—regulated power supply components
-—board-mounted DIN sockets and push-button switches
--tibreglass board designed for minimum wiring

--solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts

PRICE: £37.90+ VAT
| Also available ready built and tested . . . .. ... ... Price £52.00 + VAT ]

Calibration tapes are available tor open-reel use and for cassette (specify which) . . . Price £2.00 + VAT *

Single channel plug-in Dolby = PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with all
COMPONEMESE e o b bicel 31 B B e e e = = g e : . Price £7.20+ VAT
Single channel board with selected fet .

..... Price £2.20 + VAT

....... ... ......... . Price £1.40+VAT¥*
Selected FET's. 60p each+ VAT, 100p + VAT for two, £1.90+ VAT for four

Gold plated edge connector

a

Please add VAT at 12% unless marked thus", when €% applies

We guarantee full after-sales technical and servicing facilities on all our kits, have -
you checked that these services are available from other suppliers?

Please send SAE for complete lists and specifications

B m : Portwood Industrial Estate, Church Gresley,
I N EG R E X L D Burton-on-Trent, Staffs DE11 9PT
I I ™ Burton-on-Trent (0283) 215432 Telex 377106




S-2020TA STEREO TUNER/AMPLIFIER KIT

SOLID MAHOGANY CABINET R e
& itorg Bowe “Tm" :.m Pt .

A high-quality push-button
FM Varicap Stereo Tuner combined
with a 24W r.m.s. per channel Stereo
Amplifier. = SRR o s e !
Brief Spec. Amplifier: Low field Toroidal transformer, Mag. input, Tape In/Qut facility (for noise reduction unit, etc),
THD less than 0.1% at 20W into 8 ohms. Power on/off FET transient protection. All sockets, fuses, etc., are PC’
mounted for ease of assembly. Tuner section: uses 3302 FET module requiring no RF alignment, ceramic |F,!
INTEESTATION MUTE, and phase-locked IC stereo decoder. LED tuning and stereo indicators. Tuning range’
88— 104MHz. 30dB mono S/N @ 1.2uV. THD 0.3%. Pre-decoder 'birdy" fiiter. .

PRICE: £53.95+VAT

EO TUNER KIT

NELSON-JONES STER

A very high performance tuner |
with dual gate MOSFET RF and f
Mixer front end, triple gang
varicap tuning, and dual ceramic
filter / dual IC IF amp.

Brief Spec. Tuning range 88—104MHz. 20dB mono

quieting @ O0.75uV. Image rejection — 70dB. IF 29.15+
rejection——85dB. THD typically 0.4% i Mono £ 9 +VAT
IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £33.42+ VAT
tuning and AFC unit. Choice of either mono or stereo with .

a choice of stereo decoders. With Portus-Haywood Decoder
Compare this spec. with tuners costing twice the price £35.95+ VAT

A STEREO MODULE TUNER KIT

s A low-cost Stereo Tuner based on the 3302 FET RF
module requiring no alignment. The IF comprises a ceramic

filter and high-performance IC Variable INTERSTATION MUTE.

PLL stereo decoder IC. Pre-decoder ‘birdy’ filter

Sens. 30dB S/N mono @ 1.2uV

THD typically 0.3% .
Tuning range 88— 104MHz PRICE: Mono £26.85+ VAT
LED sig. strength and stereo indicator Stereo £29.95+ VAT

S-2020A AMPLIFIER KIT

» Developed in our laboratories from the highly successful

i i “TEXAN’’ design. PC mounting potentiometers,
: switches, sockets and fuses are used for ease of
assembly and to minimize wiring

e Power ‘on/off’ FET transient protection.

Typ Spec. 24+24W r.m s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N
72dB. Headphone output. Tape In/Out facility (for noise reduction unit, etc.). Toroidal mains transformer.

PRICE: £31.95+VAT

ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES,
NUTS AND BOLTS, KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND
COMPREHENSIVE INSTRUCTIONS

BASIC NELSON-JONES TUNER KIT £14.28+VAT  PHASE-LOCKED IC DECODER KIT . £4.47+VAT
BASIC MODULE TUNER KIT (stereo) £16.75+VvAT  PUSH-BUTTON UNIT. ... FBUFLT

PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER KIT = .. = . . £8.00+ VAT
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Master Board with one\ﬁeplny Amp rpmovea
As these circuits in recent issues of "Wireless World" are capable of
such an excellent performance we feel that it is not sensible to sacrifice
this potential by designing a kit down to a price. We have therefore
spent a little more on professional hardware allowing us to design a
very advanced modular system. This enables a more satisfactory
electrical layout to be achieved, particularly around the very critical
input areas of the replay preamps. These are totally stable with this
layout and require no extra stabilising components. Many other
advantages also come from this system which has separate record and
replay amps for each channel plugging in to a master board with golid
plated sockets. The most obvious is the reduction of crosstalk and
interaction which could cause trouble on a single plane board, with our
modular system the layout is compact but there is no component
crowding. Testing is very easy with separate identical modules and
building with the aid of our component-by-component instructions is
childishly simple, but the finished result is a unit designed not to
ndrmal domestic standards but to the best professional practice

L Personal callers are always welcome but
e e e e

HART ELECTRONICS

The Only Firm for Quality Audio Kits

J. L. I‘.insley-_Hood High Quality Cassette Recorder

LENCO CRV CASSETTE MECHANISM

High Quality, robust cassette transport for Linsley Hood Recorder Features fast forward,
tast rewind, record. pause and automatc cassette ejection facihties Fitted with
Record/Play and Erase Heads and supplied complete with Data and extra cassette
ejection spring for above horizontal use. Ex-stock £19 10 + £2 .38 VAT

71x Complete set of parts for Master Board, includes Bias oscillator,
Relay, Controls, etc £9 83 + £1.23 VAT

72x Parts for Motor Speed and Solenoid Control for Lenco CRV Deck.
£3.52 + 44p VAT

73x Complete set of parts for stereo Replay Amps and VU Meter
Drive. £8 02 + £1 VAT.
74x Complete set for Stereo Record Amps. £6.64 + 83p VAT,

'75x Complete set of parts for Stabilised Power Supply including
special Low Hum field Mains Transformer. Thes unit is a separate
3.5" x 5" PCB designed so that the motor control board fits above
It to save space. £8 29 + £1 03 VAT

700M. VU Meters individual high quality meters with excellent
bailistics and built-in illumination. £6.48 + 81p VAT PER PAIR.

ALL PARTS ARE POST FREE
Please send 9 x 4 SAE for lists giving fuller details and Price breakdowns.
A suitable Metalwork and Front Plate will be available soon

Penylan Mill, Oswestry, Salop

lease note we are closed all day Saturda
a . Ch A
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®MUIRHEAD D-658 18" MUFAX CHART TRANSMITTERS (Model GA)

-Further details on request. For 110/250v a.c. operation £325.00

-MEGGER (Record): 500 voits £20.00 £1.00 post

-MEGGER (Evershed Vignoles): 250 volts £17.50 £1.00 post

-RZIG Receiver MANUAL (photostat copy): £1.50 inc. post

-RACAL 1.S.B. ADAPTOR RA-95A: £65. Carr. £2. .

=MUIRHEAD ATTENUATORS: 75 ohms 0-8 Mc/ s 3V MAK 3 ranges 0-5. 0-25.

=0-50 DB £3.00 + 75p post.

SCREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. £3.

=EDDYSTONE TELEPRINTER ADAPTOR TYPE 937: £45. Carr. £1.

=WILD BARFIELD ELECTRIC FURNACE MODEL CCl. 22X: With ether

-malcatmg temperature controllers Model 990. 0-1400° C. £250. Carr. £5.

= CAPACITOR: 10mfd 20Kv working. £35.00 each. Carr. £5.00

- POWER UNIT TYPE 234: 200-250va.c. input, 250-0-250v d.c. @ 100mA and 6.3v
= @ 4 amps output. £7.50 each. Carr. £200.

=REDIFON TELEPRINTER RELAY UNIT No. 12: ZA-41196 and power supply

=200-250V a.c. Polarised _relay tvpe 3SEITR. 80-0V 25mA. Two stabilised valves
286. Centre Zero Meter 10-0-10."Size 8in. x 8in. x &in. New condition. £104

3
Carr. 75p.

= SOLARTRON PULSE GENERATOR TYPE G1101-2: £75.00 each. Carr. £2.00.

= TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per

=min. second hand cond. (excellent order) no parts broken. €20 each. Carriage £3.

=AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong steel case

=5" x 6'%” x 7". Bitumen impregnated. £12.00. Carr. £1.50.

:CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
m 3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory

-condmons and the equwalent resistance. Cryslal freq. can be tested in,

-con]uncnon with a freq. meter. £25. Carr. £1.50.

' SOLARTRON VARIABLE POWER UNIT S.R.S. 1535 0-500 volts at 100 mA and

- 6.3 voits C.T. 3 amps d.c. 110/250 volts a.c. input. £18.50. Carr. £1.50.

"CATHODE RAY TUBES. 5" screen, type CV-1536. £4.00 + £1.00 post. Type
= 95J20 square face 5" x 3" £7.50 + £1.00 post.

-PULSE GENERATOR PG21: Pulse width variable 15nS 1o 200msec in 7 ranges
-I)elav variable 40nS to 200msec with respect to sync puise output in 7 ranges

=Jitter less than .1%. Repetition rate 1Hz to 10MHz in 7 decade ranges. 20MHz
-a\allable in double pulse mode. Pulse mode: normal, square wave and double
:pulse, 240v a.c. As new condition. £125.00. Carr. £2.00.

=CLASS ‘D’ WAVEMETER NO. I: Crystal controlled heterodvne cquency
=meter covering 2-8 MHz. Power supply 6V d.c. Good secondhand condition.
=£8.50. Carr. £1.50.

All U.K. orders subject to Vaiue Added Tax

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in 5 ranges.'=

Variable time delav microseconds 0-0.1c, 115V input. £55 each. Carr. £1.

RING TORDIDAL DUST CORES: Size 2% outside 1% inside 5/ 16" thick. Box of
two £1.00. Post 30p

MUIRHEAD PHASEMETER TYPE D729: A.M. £95.00. Carr. £3.00.

CT.420 SIGNAL GENERATOR: 200-8000c/s Variable tuning. Two fixed
frequencies 9000 and 10.000. Internal calibrator 100 & 500 ¢/s. £75 each carr. £2.
NOISE GENERATOR TF-1106: Frequency 1 to 200 Mc/s Direct noise factor
calibration. Output impedance 70 ohms £65 each. Carr. £1.50.
‘MW-59 UNIVERSAL KLYSTRON POWER SUPPLY: £85. Carr. £3.
Tr-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £125. Carr. £2.

BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 millivolts-2 volts, 6
ranges. £30. Carr. £1
CAWKELL REMSCOPE TYPE 741 : Memory scope. ‘as new’ cond. £150.00.
MANSON SYNTHESISER Q115-URC: 2-30 mc/s. £175.00.
FIREPROOF TELEPHONES: £25.00 each, carr. £1.50.

POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00
each, carr. £3.00.

BACKWARD WAVE OSCILLATOR TYPE SE-125: 6.3 heater.
79mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1.

X-BAND MODULATOR CALIBRATOR TYPE MC-4420-X: Mnfr. James Scott
€125 each.Carr. £]

SMOOTHING UNIT (for the above): £10.00 each. carr. £2.00.
ROTARY INVERTERS: TYPE PE.218E — input 24-28V d.c.. 80 Amps. 4,800 rpm
Output 115V a.c. 13 Amp 400 c/s. IPh. P.F.9. £20.00 each. Carr. £2.50.
FREQUENCY METER BC-221: 125-20000 Kc s complete with
calibration charts. Checked out, working order. £21.00 + £1.50 carr.
RECTIFIER UNIT: 200-250v a.c. input, 24v d.c. @ 26 amps output continuous
rating. £35.00 each. Carr. £5.00.

EVERSHED SAFETY OHM. METER: Mux 10Ma, Test pressure 30v. Complete
in leather case. £25.00 each. post £1.00.

FYLDE AMPLIFIERS TYPE 154 BDM: Rack mounted 3v d.c. and puwer supply
F'E.500 TP. £65.00, carr. £2.00

AUTOMATIC VOLTAGE STABILIZERS: Input 207-242v a.c. Output 230v a.c’
at 280 amps. £17.50, carriage £1.50.

ANTENNA MAST 36ft.: Aluminium. diameter at base 3’ tapering to 2’ at top,
complete with red hazard lights, stavs. guvs. etc. Normally used with direction
finding equipment. Approx. weight 3cwt. £95.00 each. carriage rates on request.
With rotating Antenna suitable for 200-400 mHz. £15.00 extra

BURGLAR ALARM BELL: 6-8v. d.c. £3.00. £1.00 post.

105V Anode,

original

Carriage quotes given are for 50-mile radius of Herts.

Visit our new shop in Ware High Street
{A10) opposite Church. 100s of individua!
bargains for callers. If you wish to collect
any of the above items please telephone
prior to calling to avoid disappointment.

W. MILLS

AfpnannnnpaEn

3 & 3a BALDOCK STREET, WARE, HERTS. SG12 90T

WARE 66312 (STD 0920)
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It's the cat's whiskerS!

A fascinating excursion into the past. The author has
unearthed some 400 trade names from the crystal set
days, along with nearly 200 manufacturers—giving
the name of the set, technical description and original
price. He also reviews the first days of broadcasting
and looks at the difficulties experienced by crystal set
users. Concise information and aver 40 illustrations
make this book a valuable work of reference as well
as a rare piece of nostalgia for collectors.

£2.50 from hookshops

£2.80 inclusive direct from Wireless World, Room 11, General Sales
Dept.. IPC Business Press Ltd.. Dorset House, Stamford Street,
London SE1 9LU

Name

Address . .

UNIQUE STEREO ELECTRONIC CLGCK RADIO

f«s HHEIT T

mins Curation

Himhiuaeg

inc. VAT
THE REALTONE F4 AM FM FM STERFO CHOCK RADIQ has o umgue design [t features an accurate
ihgitron {greent clatk @Ocomoranng a dimme conteol which can be used as a mght Ight or adjusted 108

pleasant soft glow [1has a stop watch faciity and can be set to display HRS 'MINS or MINS, SECS and can
be programmed 10 wake you up 1o The aldrm and or slereo music The radio has an FM muluplex sterec
system with AFC (automanc frequency control) which allows dnft {ree reception and 1NCOrpurates 1wo
balanced high hideiity speakers The wake up sleep controi has its own memury and can be setfor up to 59

ALSO THESE SCIENTIFIC CALCULATORS AVAILABLE:

TEXAS SR56 @ €57.95, SR52 @ £199, PC100 Printer for SR52/SR56 @ €175, SR51A @
£47.95. T130 @ €15.95. REALTONE SC6010 @ £50 (13 Memories) SC60 @ £36 (3 memories),

£39.90

CBM4190R (@ €36 95. 4148R @ £26.95, ROCKWELL 44RD @ £18.80, 64RD @ £23.90,
H.P. 21 @ €56. 25 (@ £94. 25C (@ €155, 27 @ €127, 67 (@ €336, 91 @ €320, 97 (@ €580,
201P tProgrammabte 11 mem, 127 Steps) - £49 95, AL1O (@ £16.95, AL8 (@ €13 95 FX19 @
£16.95. FX102 (@ £19.95 All prices inc. VAT P&P 50p. S A E. for full derails.

C.W.0. TO- KRAMER & CO.. 9 October Place, Holders Hill Road, London NW4 1€J
01-203 2473. Telex 888941, Anmn. KRAMER ’

JY PROFESSIONAL
POWER AMPLIFIER

x'MODULES e

FEATURES :

SHORT & OPEN CiRCUIT, IMPEDANCE
OVERLOAD, MISMATCH AND THERMAL
PROTECTION. ONLY 5 EXTERNAL
CONNECTIONS REQUIRED.

FULL 2 YEAR GUARANTEE.

-NEW-100w MODEL

including
Board baili and angned €31

Cash ST OROER Tess o
Uk POSTIFEE ADD VAT it 8

+5Hz Fixed Shift Gircuit Boards for WW
July 1973 articte.

Smadll enough to be built inside the cabinets of
many smphifiers

Compiele ot and board £24  pci) o puains DESIGNER
transformer APPHOVED

STABILIZER

The Statnlizer s o versatle trequency shfter for howl
reduction an hoth speect and music 1t offers

varabie shifts ether up of dawn between 1 and 10

Her1z 50 allowing choice of the aptimum shift for the
particular acoustcs and sound sources involved in
each installaton

The standard practice for musi 15 10 spht the mised
aucho feeds with those nstruments which prorute
sustained notes such as guitac and organ fed direct
te the amphiicanon svstms and the teedh
~troublesame vac als gaing through the shifte st
A shitter not only allows more usable gain (4 B dB)
but alsa gives a greater stabiity margin between the
nnset of  waebling  and actual howhing  Wih a

shifter thus s something between 3 and 5 B
whereas a conventionat system will go from_nnging
10 hawling with a gamn increase af 1og 2 dB

Available s o boxed unt with either halaaced or
ot it e sigoal les ne ek miuating vers on

offening studio qualty SHIFT controt duplicated
Jack and XLR connectors and a smart anodised {inish
with engraved front panel  Stabilizers include 4
signal pverload LED 2 24 Hr high pass hiter to
remave VLF sgnals befare connectn 0 te power
mumeral shirocde

wnpliters o manns

ransformer ta achieve low noise evels

SURREY ELECTRONICS

The Forge, Lucks Green, Cranieigh Surey GUS 7BG (STD 04B66) 5597

Power Output

JPS¢ price JPS

JPS price price

80 (£1B.76) 100 Q(EZEI.EO) 150 (£29.65)

70watts RMS 110 watts RMS 170 watts RMS
7.5 ohms 7.5 ohms 7.50hms

Frequ. Response

10-30 kHz - 0.5d8

10-30 kHz - 0.6dB

10-30 kHz -0.5dB

Slewing Rate

7.3V per microsec.

BV per microsec.

8.4V per microsec

T.H.D.

0.06% @ 1kHz

0.06% @ 1kHz

0.06% @ 1kHz

Damping Factor

200

400

400

Hum & Noise

116dB below 70

115dB below 110

115 dB below 170
watts

watts watts
Input Sensitivity | 0dB{0.776V) 70 0dB (0.776V) 110 | 0dB(0.776V}) 170
watts watts watts
Input Impedance | 47k 47k 47k
Power Requirement 1 36Volts + 46Volits + 56 Voits

Overall Dimens.

5.8'* Long x 3°*
Wide x 1’ High.

5.8’ Long x 3°’
Wide x 1°° High

4.B'* Long x 3**

wide x 1’ High
Heat Sink 8°' x
R

For Industrial us'age the frequency response of the amplifiers can be

extanded down to DC 4+ 0dB-0.2dB Input impedance & Sensitivity can be
modified to suit particular requirements.

POWER SUPPLIES PS60 powers 1JPS60 price £12.30

PS100 powers 1 JPS 100 price £14.10 P35100/2 powers 2 JPS100 price £18.65
PS150 powers 1 JPS 150 price £ 17.48 PS150/2 powers 2 JPS160 price £23.43

All Prices Are Subject To 8% VAT
p ’
WY

BELMONT HOUSE - STEELE ROAD
PARK ROYAL - LONDON NW10 7AR
TELEPHONE 01-961 1274

WW—094 FOR FURTHER DETAILS
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POWERTRAN rcovoreins
'ELECTRONICS

HI-FI NEWS 75W/CHANNEL AMPLIFIER

C

MBIENTAcuUSHES

In Hi-Fi News there was published by Mr Linsley-Hood a series of four.
articles (November, 1972-February, 1973) and a subsequent follow-up
article (April. 1974) on a design for an amplifier of exceptional
performance which has as its principal feature an ability 10 supply from a
direct coupled fully protected output stage. power in excess of 75 watts
whilst maintaining distortion at less than O 01% even at very low power
levels The power amplitier 1s complemented by a pre-amplifier based on a
discrete component operational amplifier referred to as the Liniac whtch (s
employed in the two most critical points of the system namely the
equahzation stage and tone control stage. positions where most
conventional designs run out of gain at the extremes of the frequency
spectrum  Unusual features of the design are the variable transition
frequencies of the tone controls and the variable stope of the scratch filter

There 1s a choice of four inputs, two equalized and two linear each having
independently adjustable signal level The attractive slimline unit pictured
has been made practical by highly compact PCBs and a specially designed

By J L. Linsley Hood

Africa Turkey Ghana Zambia Yugosrg,

Pack Price Pack Price Toroidal transformer
1. Fibreglass primted-circuit board for power amp £1.15 11. fibreglass printed-circuit board for power supply
2. Sef of resisiora. capacitors. pre-sats for power amp ... . ... ... £0.
. 0000006300000000000000 0 £2.15 12. Set of resistors. capaciters. secondary luses.
3. Set of semiconduciors ter power amp .. ... £6.50 ssmi-conductors for power supply ....... £4.60
4, Pair of 2 drilled. finned heat sinks . ... ... £1.10 13, Set of miscellaneous parls Incladind DIN sic. mains TEAK CASE WITH FULL KITS

S. Fbroglass printed-circuit bsard for pra-amp  £1.75
Set

input 3ki. fuse hoider. inter-comnecting cable. control
of low aoise resisters. capaciters. pre-sets for Imobs

£5.35

arenceony £73.90

eamp ... £3.40 14. Set of metalwork parts including silk screen printed
7. S of low noise. high gain semiconductors for fascla panet and all brackets. fixing parts. etc. £7.30
pre-amp £2.40 15 Hamdbook ........................ £0.30
8. Set of potestiometers (including mains switch) £3.15 16. Teak cabinet 18.3* x 127" x 31" ... ... £9.85

9. Set of 4 push-button switches. rotary mode

switch . .......................... £4.50,  Zexch of packs 1.7 inclusive are required for compiete )
o o mary O TS e s, o s o il gk WIRELESS WORLD FM TUNER
3033 V. BY . £10.95

Designea in response to demand for a tuner 10 complement the world-wide
acclaimed Linstey Hood 75W Amplifier, this kit provides the perfect match
The Wireless World publisired onginal circuit has been developed further for
inclusion into this outstanding shmhine unit and features a pre-aligned front
end module. excellent a m rejection and temperature compensated varnicap
tuning. which may be controlled either continuously or by push button
pre-selection Frequencies are indicated by a frequency meter and shding LED
indicators, attached to each channel selector pre-set The PLL stereo decoder
incorporates active filters for  birdy * suppression and power is supphed via a
toroidal transtormer and integrated regulator For long term stabihty metal
oxide resistors are used throughout

s i 3 2 i
SR = o :

- 5 i X i
A full kit has been prepared for this excellent new design. The above
illustration is of Mr. Linsley-Hood’s own unit but the Powertran kit is,

4. Pro-aligned froat end modu
saction coramic fifter
S. Hbreglass printed circuit board for st

6. Set of metal oxide resisters. capaciters. cormet
preset for decodsr

7. Sel of transistors LED. integrated circuit for decoder
£2.90

8. Set of compoments for channel selector :wﬁch
modile including fibreglass printed circuit board.

push-button switches. knobs. LEDs. preset adjusters.
e,

............................ £8.80

NEW KIT! o 5
] 1. Fbroglass printed beard for freat esd ¥ sirip. 9. Function switch. 10 turn 1uning potentiometer. knobs

demoduisior. AFC and mute circuita .. .. .. £2.15 _ y
LlNSLEY-Hoo D c ASSETTE D Ec K 2. Set of metal oxide resistors. thermister. cepacitera. 10. Frequency meter. meter drive components. fibreglass
cormet proset for meunting on pack 1 .. .. £4.30 printed circuitboard .. ... .. ... . ... £9.45
3. Set of transistors. diedea. LED. integrated circuits for T1. Toroidal iranstormer with elecirostatic screen.
mowsting MM pack 1................. Primary: 0—117¥—234V .. ......... . . £4.45

12. Set of capacitors. rectifiers. voltage regulator for
power supply £295

13. Set of miscellaneous parts. including sockets. fuse
halder. fuses. inter-connecting wire. etc. .. £1.50

14. Set of metal work parts incheding silk screen printed
facia panel. acrylic silk screen printed tuning
indicator panel insert. internal screen. lixing parts.
elc.

............................ "E7.!
£0.25
£9.85

15. Construction noles (free with complete kit| . .
16. Teak cabinet 183" x 127" x 31" ... ...
One each of packs 1-16 inclusive are required lor complate
slereo FM tuner. Total cos! of individually purchased
Packs .................... ..., £76.85

FRE E TEAK CASE WITH FULL KITS

wmeear, £00 .75

PRICE STABILITY!

Order with confidence! Irrespective of any price changes we will honour ali

Amplifier design).

Pack Price
. Stereo PCB (accommodates 2 rep. amps. 2 rec.
amps. 2 meter amps. bias/srase osc. relay)£3.35

2. set of capitors. M.0. resistors.
potentiometers for above. . ........ .. £9.80
3. Sterso set of semiconductors for above. . £8.90
4. Miniature relay with socket . ... ... ... £2.45
5. PCB. all componeets for selenoid. speed centrol
circuits . £3.2
6. Goldring 1l £18.10
7. Foaction switch, kmobs . ... .. ... ... £1.60
8. Dual VU meter with illuminating lamp ... £2.20
9. Toroidal transformer with E.S. screen prim.

0-117v. 234V. Sac. 15V £4.45

SPECIAL PRICE

.S Angola Cyprus Eire Hungary Muscat & Oman Norway |United. States Guernsey South West

NN,
A
V"

"Pack

COMPLETE KITS
Further details of above given in our FREE LIST

though not identical, very similar and of course in the same cabinet
(that used for the outstandingly successful 75W Linsley-Hood

Price
10. Set ol capacitors. rectmers. |.C. vettage regulator
for power supply (Powertran desige) ... £2.80
11. Sef of miscellaneeus parts. including sockets. fuse
holder. fuses. intercomnecting wire. . £2.50
lwork including silk st

ned facia

12. Sat

panel. internal screen. fixing parts. etc. . £7.10
13. Construction mutes ........... . £0.25
14, Teak cabinet 18.3" x 12.7" x 3.1". .. .. £9.85

One each of packs i-14 inclusive are

q for P stereo
deck. Total cost of individually pur-
chasedpacks ................ 82.55

FOR

£78.50

prices in this advertisement for two months from i1ssue date provided that this

advertisement 1s quoted with your order. E&OE VAT rate changes excluded

All components are brand new first grade full specification devices. All resistors

(except where stated) are low noise carbon film types All printed circuit boards

are fibre-glass, drilled. roller unned and supplied with circuit diagrams and

construction layouts .. .

U K Orders. Subject to 12¥2%" Surcharge for VAT Carnage free MAIL
ORDER ONLY (*or at current rate if changed)

Securicor Delivery For this optional service (Mainland only) add £2.50 VAT
inc. per kit

Overseas Orders No VAT Postage charged at actual cost plus 50p packing and’
handling

DEPT. WW11

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NN

“ang Portugal Mozambique Belgium Sumatra
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AUDIO KIT SUPPLIERS TO THE WORLD
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T20+20 and our new T30 + 30
20W, 30w AMPLIFIERS

Designed by Texas engineers and described in Practical Wireless the Texan was an immedsate success
Now developed turther in our laboratories to include a Toroidal transtormer and additionah
improvements the shmiine T20 + 20 delivers 20W per channel of true Hi-F1 at exceptionally low cost

The design 1s based on a single F/Glass PCB and features all the normal tacthtres found on quality

amplifiers including scratch and rumble filters, adaptable input selector and head phones socket In ai
follow up articte 1n Practical Wireless further modifications were suggested and these have been
incorporated Into the T30 + 30 These include RF interterence hiters and a tape monitor facility

Power output of this new model 1s 30W oer channet

SPECIAL PRICES

NV

Pack 720 T30 | Pack T20 T30

1. Set of lew noise resistors 140 1.50 8. Toroidal fransformer — 240V prim. 6a

2. Set of swall capacitors 220 2.80 3. screen .80 1
3. Set of power supply capacitors 190 230 9. Fibreglass PCE . 360 FOR COMPLETE KITS!
4. Sat of miscellaneous parts ....... 3.20 3.20 10. Set of metalwork. fixing parts . . . 4.80

5. Sot of gide. maing. P.B. switches .. 1.20 1.20 11. Sel of cables. mains lead .. . 40 0.40 T20+20

6. Sef of pets. setactor switch ... .80 2.80 12. Handbook ftree with complete kit). 025 025 2 2

7. Set of semiconductors. ICs. sKkis. ... 7.25 775 13 Teak cabinet 15.4 x 6.7 x 2.8” . 450 4.50° KIT PRICE only -

2 NEW TUNERS!
WW SFMT II'

Following the success of our Wireless World FM Tuner kit we are now
pteased tc introduce our new cost reduced model. designed to
complemerit the T20 and T30 amplifiers The frequency meter of the
more advaiced model has been omitted and the mechanics simphfied,
however the circuitry 1s 1dentical and this new kit offers most exceptional
value for money Facilities wncluded are sweitchable afc. adjustable
switchable muting channel selection by slider or readily adjustable pre-set
push-button controls and LED tuning indication Individual pack prices in
our free hsy

POWERTRAN SFMT

This easy © construct tuner using our own cicuit design includes a
pre-ahgned front end module PLL stereo decoder adjustable switchable
muting. switchable afc and push button channel selection As with all our,
full kits, al components down to the last nut and bolt are supptied
together with full constructional details

sami — 30 KIT PRICE £37-

Wireless World Amplifier Designs. Full kits are not available for these projects but
component packs and PCBs are stocked for the highly regarded Bailey and 20W class AB
Lnsley Hood designs together with an efficient regulated power supply of our own
design Suiable for driving these amplifiers ts the Baley Burrows pre-ampldier and our
orcutt boare for the stereo version of it features 6 inputs scratch and rumbte filters and
wide range tone controls which may be either rotary or shder operatng For those
intending tG get the best out of thew speakers we also offer an active filter system
described bv D C Read which splits the oulput of each channei from the pre-amphfier
Inte three Channeis each of which 1s fed 1o the appropriate speaker by its own power
amplitier The Read/Texas 20W or any of our other kits are suitable for these For tape
systems a set of three PCBs have been prepared for the integrated circuit based high
performance stereo Stuart design Details of component packs are 1n our free (ist

J0W Bailey Amplitier

BAIL Pk 1 F/Glass PCB £1.00
BAIL Pk 2 s P set £2.38
BaiL Pk 3 Som-conduclor sat £4.70
20W Linsley Hood Class AB

LHAB Pk 1 F/Glass PCB £1.08
LHAB Pk 2 Remstor Capacitar Potentomater set £3.20
LHAB Pk 3 Sermiconductor set £3.36
Regulator Power Sypply

B80VS Pk 1 F/Glass PCB £0.85
80VS Pk 2 Remstor. Capacitor set £2.20
80VS Pk 3 Semiconductor set £3.10
BOVS Pk BA Toroids! transformer (for use with Bailey) £8.80
80VS Pk BB Toroidal trenstormer (for use with 20W LH) £7.28
Bailey Burrows Stereo Pre-Amp

88PA Pk 1 F/Glass PC8 £2.80
BBPA Pk 2 Resistor CBpaCIOr semiconductor set £6.70
BBPA Pk 3F Rotsry Potentiometer set £2.88
88PA Pk 315 Sider Potentiomerer set with knobs £3.10
-Acuve Fiiter

FILT Pk 1 F/Glass PCB £1.40
FILT Pk 2 Fesistor, Capacitor set (metal oxide 2% polystyrene 2% %) £4.20
FILT Pk 3 Samiconductor set £2.25
2 oM Pks 1 2. 3 rad for stereo sctive filter sysiem

Read/Texas 20W Amp

READ Pk 1 F/Glass PCB £1.00
READ Pk 2 Resistor, Capacitor set £1.20
READ Pk 3 Semiconducior set £2.30
6 off pks 1, 2 3 required for stereo active filter system £2.30
Stuart Tape Recorder

TRRP Pk 1 Replay Amp F/Glass PC8 £1.30
TRRC Pk 1 Record Amp F/Glass PCB £1.70
TROS Pk 1 3igs/Erase/Stalilizer F/Glass PCB €1.20

Further detaiis of above and additional packs gwen i our FREE LIST

EXPORT NO PROBLEM

Kenya France St. Martin, Java New Zealand Borneo South Africa Denmark Nigeria Anguilla

£32.60

T30+ 30
KIT PRICE only

£32.95

KIT PRICE

£45.50

IHHIIIHHH
e (F 1 i 'Hllm

KIT PRICE

W

With 100s of utles now available no longer s there any problem
over suitable software No problems with hardware either Our
new unit the SQM1-30 simply plugs 1nto the tape monitor socket
of your existing amphfier and drnives two additional speakers at
30W per channel A full complement of controls including
volume bass treble and balance are provided as are
comprehensive switching facihties enabling the unit to be used
tor either front or rear channels. by-passing the decoder for
stereo-only use and exchanging left and nght channels The SQ
matrix decoder 1s based upon a singte integrated circuit and was
designed by CBS whilst the power and tone control sections are
dentical 1o those used tn our T30 + 30 amphfier which the
SQM1-30 matches perfectly Kit pnce includes CBS hcence fee

S
&
S

N s e trede macs ul OB m

owners!

Owmers of T20 + 20 and Texan amplifiers,
which have no tape monitor outlet,
purchasing an SQM 1-30 wil! be supphied
on request. 3 free Conversion kit t0 fit 8 tape
monitonng facdity to the existing amplifier.

15

Thes makes simple the connection to the 2
fughly sam 1-30 o
/rear channel ampilifier '-3_0
)
=
SQ QUADRAPHONIC DECODERS o
- = 3
Feed 2 channels (200-1000mV as obtainable from most pre-amplifiers or amphfier a
tape momtor outlets) INto any one of our 3 decoders‘a:\_d__lake 4 channels out with no overall s:gnal level »
reduction On the togic enhanced decoders Volume Front-Back. LFRF balance LB-RB balance and Dimension
controls can all be implemented by simple single gang potentiometers O
These state.of-the-art circuits used under licence ¢.om CBS are offered 1n kits of superior quality with close tolerance o))
capacitors metal oxide resistors and fibre-giass PCBs designed for edge connector insertion All kit prices include 3
CBS licence fee )
M1 Basic matnix decoder with fixed 10-40 blend All components PCB £5.90 o
L1 Full logic controiled decoder with  wave matching and ‘front back logic  for enhanced channel separation All [%)
components PCB £17.20
L2A. More advanced full logic decoder with “'vanable blend’’ for increased front back separation. All components. -
PC8 . €22680 2.
L3A. Decoder similar to L2A but with dmcreet Componem !rom end mth hlgh precmon 6-pole phase shm networksfor 3
increased frequency response All components {carbon film resmors) PCB . £26.90 0
Also available with M O. resistors, cermet pre-set — add . £4.20 8
SEMICONDUCTORS as used in our range of quality audio equipment.’ Q
NG99 (020 40361 €0.40  BD529 €0.58  MJE521 €0.60  TIP29C €0.8%
2N1613 £0.20 40362 £0.45  BD§30 £0.88  MPSAO5 €0.28  TIP30C £0.60 g
2817110 £0.25 8C107 £0.10  BOY56 €180  ppsar2 £0.38  TIPAIA £0.70
2N2926G €0.10  BC108 €0.10  BF257 €0.40  MPSA14 €0.30  TIP42A £0.80 Q
2N3045 €0.45 BC109 €0.10  BF259 £0.47  \psSass €0.28  TIP4IB €0.78 —_—
2N34a2 €120  BC109C €012  BFRI9 €0.30  wmpSags €0.38  TIP42B s Q@
2N3711 €0.08  BC125 €0.15  BFR79 £030  mpSA66 €0.40,  INGT4 007 <
2N3904 £0.17 BC126 £0.15  BFY5) €0.20  MmPSUOS £0.850 IN916 €0.07 [V]
2N3906 €0.20  BC182 £0.10  BFY52 €0.20  MmPSUSS £0.60 15920 €0.10
2N4062 £0.11 8C212 £0.12  CA3046 €070 SBA750A €1.90 >
2N4302 €0.60  BC1B2K €0.10  LP1186 £6.50  S(301 €1.30
2N5087 £0.26  BC212K €0.12  MmCt31D £2.20  SL3045 £1.20 FILTERS o
2N5210 £0.26  8C182L €0.10  MC1351 €1.05  SN72741P €0.40  FM4 £1.00 O
2N5A57 £0.45 BC184L £0.11 MC1741CG €0.65 SN727487 £0.40 SFG10 7TMA £1.50 -
2N5459 £0.45  BC212L €0.12  MFCa010 €0.95 11709 .20 : =
IN5461 €050  BC214L €014 MJa81 €120 1ip2ga €0.40 o
2N5830 €0.35 BCY72 €0.13  MJ49Y £1.45  1p30a £0.45
Our Export Department will be pleased to advise on postal ‘costs to any country 1n ke
the world Some of the countries 10 which we sent kits in 1975 are shown i)
surrounding this advertisement. )

7

@c

Specisl offer to T20 + 20 snd Texsn'
1
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Neon prices inctude P. & P

Wireless World, November 1976

ao

LEDs ) 10 50 100 500 1000
Red [LED 32) 2p 19 17p 16p 14p 13p
Green (LED 351 30p 250 22p 21p 20p 19p
Red (Thread) (LED12) 55p 50p 44p 41p 39p 36p
Green . (LED15)  6Sp §9p 62p 4Yp 46p 4a2p
NEONS, 110 or 230v_ ! 10 100 500 1000 10 000
PCA/I & PP. 6" 30.2p 21.2p 20.0p 18.8p 17.6p 16.4p
PCA/ & PP, 30"  30.2p 23.7p 22.4p 21.2p 20.0p 18.8p
a ;:;9 35.1p 32.7p 31.5p 30.3p 27.8p
o 27.8p 25.4p 24.2p 23.0p 21.8
Above: Red LED. R Threaded chrome LED. Q, S, PCG. PCE, PCH, PCI, ° 5 P (e (4
. S, . : . * Nper 10 {neononly) B 6 §0.0p 35.0p 30. X i
PCF. PCC. PCB. PCA, PPA. PPB. LEDs 1n red, green on own or i per neononly) BOp Op P P 30.0p 25.0p Hundreds of knobs, collet or screw fixing, plastic or alumnryum, fiuted,
threaded chromium housing, 5.5mm d. hole. S neon 5.5mm d. Q neon PRICES - 1 0ff inc. P & P but not VAT :‘exl:red',‘ smoc;ln, T, (R GEIEED SEHEo, CH, Cen
7mm d. Neons in PC housings 9.5mm d., 3 cap colours, dome, top-hat, Orscounts for quantities 'an IZ’ oy ];W' ng' jomergpmaw';;al' & clemen] QU B
square. PP 12 5mm d. 6" leads std., 30" extra cost; neon only, 110, 220 or Minimum order £2 00 rom Smm o 1omm. Dia. from §mm to S8mm.
500 volts. HANDLES KNOBS
Chromium from 84p See Catalogue for Prices
Extruded from  €1.57
Nylonjtiom 280 Tohoin Lt A1
5 010 S5p 301 base plus vice  £15.77
1voting £1.50 366 165mm opening  £7.89
Flush precision  £4.42 300. Screw base £9.46
oy (e 380, Vacuum base  £13.84
B & 315, PC holder £13.65
311 Bench clamp £7.89
303, Vertical vice £6.67
TEST METERS 2 B
LT101 £5.40 ORYX SOLDERING A very good hotding system. Four vices, 3 different bases, all interchange-
LT801 £11.56 Soider pot £10.50 able. Many vice jaws to hi.id PCs or available in steel, neoprene, nylon etc
On L., extruded PVC and anod. ali. Centre: heavy duty carrying handles. 15141 £26.69 ryx 75 £13.50 i - ing, ¢ : C .
x - - Max. opening 6. Table mounting, Scre L V. .
On R. anod. & chromium. Wide range (47 different) «n PVC, nylon,  141/30A Shunt £5.08 Oryx 50 £7.25 eening " el o
chromium, anodised, flush, extruded and carrying. 141/Lux €22.87 SR2 desolder £6.95
141/Thermometer £20.33 SR3A desoider £5.85
141/26KV £€9.53 SR3S desolder £4.95
West Hyde Efectromics  S0/dersuc £1.50
Buzzer from 71piotl 25 RESISTORS
BRADRAD. CONECUT. ADEL Price per pack of 25 100
Bradrad 1% or 36mm €15.02 per 0 25w 28p 720
Bradrad 2% or 60mm £38.12 RCr 126w 33p 87p
Conecut No. 1 £4.68 RCF 5w 33p 87p
Conecut No 2 £7.81 pww 25w 55p £1.43
Conecut No. 3 £11.36 pww 5w 66p £1.57 PRa— P .
Conecut No. 4 £13.88 RVW 2 5W (over | Solder po1s incl. neons, temp. controlled irons, Oryx 75 silicone leads, solid
Pop-up 20,000 ohms/v., LT801, 17 ranges. Pocket LT101 low-cost, 12 ieée; 7 cg;gg S G smo(f couv:"mr:v:::;' - hla"?)': O'VISO‘;hermislal e o O
ranges, 1.000 ohms/v. TS141, 66 ranges. 20,000 ohms/v, incl. nylon case, Reamer, smat €714 RVW BW {over ;:5 50 £18.70 'i- s, all wit naz2le right. solder suck a8t minimum cost.
115mm scale, 5amps AC & DC, 2,500 v. AC, well damped, many accessories. Reamer, large £8.35 55, 5w {under | T'
Reamer pair £13.92 £8.25 £28.0% r\
Less for quantity -

' 'I‘ill
1

K

AL

to R. 2% Bradrad. drills and deburrs. %"/1%"" 11 diameters 8sadrad.
%/2. Adel nibbling tool, square or round holes. 11mm d.
To make round holes with no

L.
4 Conecuts,

entry Underneath: 2 reamers, *fs "'/1
vibration

THE INSTRUMENT

SINTEL for MEMORIES - CMOS - DISPLAYS - MPUs - BOOKS

OVER 250 DIFFERENT

CASES IN.STOCK-SIZE RANGE
OVER 5000:1 IN VOLUME

Send for catalogue

DEVELDPMENTS LIMITED

Rysfieid Cres., Northwood Hills, Northwood, Middx., H.
T

WEST HYDE

ORs

RWW

AG INN

elephone: Northwood 24941/26732/27051

923231 West Hyde Nthwd.

WW—073 FOR FURTHER DETAILS

Components from

leading manufacturers only

FAST s E R v I c E We guaranice that telephone orders for goods in stack receved by 4 30 p m (Mon Fri ) will be despaicned the same day First Class Post
(Books by parcel post)
nainiv RCA & Mo
2 179 CDa0s1 0.97 CDa0ss 0.74 CLOCK CHIPS 50"’ C“VS”L AL BAS eI an @
4 0.55 CD4052 0.87 D4086 0.74 AY51202 2.89 ne | ve O L e i« g !
04028 0.89 CD4053 0.97 “D4089  1.61 AY51224 3.50 T kol o o O I e
34C 1.16 CDi054 1.20 CD4093 0.89 MK50250 5 00 o T pont bai Pl “"‘ e I ol
4 0.56 €D4055 1.37 CD4094 1.94 MK50253 5.60 » e O e "
€hao 2.24 CD4056 1.37 01095 1.09 il IR e i g s
IRY €057 27.85 ‘04096 1.09 SIS £6.2d
1.45 CD405%9 4.96 CD4097 3.87 FLATY CABLE DIGITAL CLOCK KITS WiTH CRYSTAL CONTROL & BATTERY BACK.UP
b 1.98 CD4060 1.16 04099 1.90 20-w 1m  1.00
b CDA062 9.07 Da502 1.29 10m for  8.00
b D4063 1.14 CD4510 1.41 GCK
Da 0.17 CDa066  0.64 CDa511 162
4 0.58 CD4a067 3.87 CD4514 2.85 VEROCASES
4014 1.08 CDa068 0.22 CDa515 3.28 751410) 2.64
14015 1.05 CD3069 0.22 D1516  1.41 7514110 3.04
)4016 0 55 €D4070 0.60 04518 1.30 751237 1.72 (0 [ 0 N 4
D4 099 CDA071 ©.22 CD4520 1.30 751238D 2.1§ Iy (B A W i (3
Da 0.99 CD1072  0.22 CD4527 164 LB W (e ; z G we
D4019  0.56 CD4073  0.22 CD4532 150 ! o g “ 53 & [3 LAY
DA 1.16 CD4075 0.22 CD4555 0.94 SORDRY] back up ter
4 1.05 C0a(¢ 1.61 CD4556  0.94 CA3130 114 ATTRACTIVE 6- DIGIT ALARM CLOCK. U
D4 1.00 41 0.60 MC14528 1.18 uA741 0.35 W1 ¥ Y
4 04023 017 a( 0.22 MC14552 8.05 ' 4 b K K @k
J ; RCA 8 Dil) w 4
D023 0.81 )4 0.22 MC14553 5.24 i Order as ACK + XTK K £33.58
- CD4025  0.17 CD4050 0.55 C »4082 0.22 IMB508 8 05 BL12wC 0.77 Ki ' 1 back ! £26.80
BOOKS and Datashasts (do ot SLIM GREEN CLOCK. Aliracive M. K w diey
New 1976 ned Databook £4.95 o | o Orowr N XTR - 3 £19.65
New 1976 RCA v wer and M crowave  Databook €4.95 ' b tal cont K up K £12.90
376 Na du K €3.45
TTL Pin-Out Ca < ( cards wi s {top 1t ws) of range and 0
: £2.95 microprocessors
Memory D ok ¢ 280 pages €4.75
viel BOBO M stems Users Manua ba £4.85
M McMOS Oatabook Vi a 9 £2.77 5
Motorola Mt ™M Applications M I €12.45 e
Motorola MRBOO Programme Manual ¢ 200 pages £6.85
Tt o sela0 v g 5 M £58.00 £17.67
2650 M cessor y £24 50 €43 65 €17 67
DATA M. [3 £33.87 Eig 76
versi 6100 12-b1 CMOS £0.75  RCA 1802 8:bit CMOS £0.35 ! o B S s s
National SCAMP 8-bit £0.75 (enha. £0.75 £27.00 frer
J o taky ) M i 13 ype
mm Cathode (C ) de. “; an be used in place of any olher C e display MICROPROCESSOR MANUFACTURERS DEVELOPMENT KITS
as they are all electrically identical {bot may have ditferent pin-outs: Simuarly ™
2d in place of Aty 17 E MEK M €137.00
3K M £93.55
£ ) . v A €176.5°
— =
FND500 £D Green U B LED s /S SOULDERCON IC SOCKET PING RAEM R YA
. o2 TIL321 CA £1.30 XANG52 C A £1 75 Excelont low cost ]
: TIL322CC £1.20 XANG54 CC £1.75 3 NM
)
32.768kHz Min. Watch Quartz Crystal £4.50 1 .““ £338
ADD VAT at 8% p&p on all order @ Price sent w ot LR NMOS RAM r.da7s
® Access and Barclaycard ord y welcome writter d (by p 5) 16 0 free - ] 3 ot o0 . o
. 3 d :e; o ”, ' Ne R T id 1 ( 0 r Air Mail p&p (For expont £10.50 1aM £8.05
53c ASTON STREET. OXFORD Ofticut Ordors Wolcomed 1o w

SINTEL

Tel. 0865 49791

Fast dativery for RED
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atronics
S

TELETEXT /4
DECODER | ® - B

Our kit contains ali the printed circuit boards and components necessary to build the
complete decoder The power supply and video switching circuitry are normally installed
within the television cabinet and the main decoding control and memory circuitry in a
separate cabinet positioned on top of the television PRICES ARE AS FOLLOWS:
Set of 5 PCBs (incl. PSU & Video Switching) £17.20+VAT=£19.35
Component Kit (incl. PCBs) £96.02+VAT=£104.10
Add-on Unit for Lower Case: PCB only £2.10+VAT= £2.36

Component Kit (incl. PCB) £12.40+VAT=£13.50
Cabinet £12.00+ VAT=£13.50

Post & Pkg PCBs are post free. but add £1 tor component kit and 5Qp for cabinet

NEW FROM ES.E.

Comp are also separately with
Special Prices for Semiconductor kits. SAE for price list

TEXAS X887 CHARACTER GENERATOR,

£21.06; 2513, £9.18; 2102, £2.70.
These prices include VAY, Add 20p P&P
New PCBs avaiable for Texas 1.C.

=
A full frequency range graphic equaliser YOU can afford !'!

For JUST £35.00 plus VAT Condensed Technical Spec

You can tune out all unwanted
noise; at seven different fre-
quencies!

Bring all your recordings, P.A.,
discos, lead guitar, bass guitar,
orgar, anything amplified to life
at the touch of a slider ! !

Max. output: terminated to 600§}
10 dB> 1.6 volts peak to peak,

2.5 volts R-M.S.

Signal to noise ratio: input ter-

minated wich 47K resistor. All filcers

at max. better than —70 dB.

Frequency response: All filters at

central better than + 2 dB.

Filter slope: Better than +1i3 dB

per octave.

Plessey SLE0O Series ICs We carry the most comprehensive stocks in the country — for
immediate delivery

SL610C 2 24
SL620C+3 38
SL624C«t3 12

Fult Data Sheets on all SL600 Devices are

SL611C12 24
SL621C+£3 .38
SL630CE2 1

SL612C£2 24 SL613C£3 85¢
SL622C £8.30 SL623C+6.12
SL640C+t3 75 SL641C£3.75

included 1n our Data Catalogue (SAE 30p)

7400 SERIES ICs

15 dB at 60,

Filter ranges: Max.

amplifier
P 180. 480 Hz. |, 24, 5and 10 kHz.

No more annoying

noises — just clear, truc sound ! 7400 18p 7402 19p 7403 19p 7304 22p

Frequencies from 60 Hz to 10 kHz! E.S. Electronics, 2 Upper 7406 37p | 7408 23p | 7410 19p | 7412 24
. Fant Road, Maidst Kent ee 7420 19p | 7421 26 7427 29 428 29p

F ant oad, aj s VOI'\E,A. ent. p p 7

CUt.Dr boost each 'frequency b)’ Please send me (11, [_ 2, [_3, (04, (05 7430 19p 7440 19p 7442 62p 7447 935

XU Of_ls'dB : of your Graphic Equalisers. | enclose 7473 34p | 7474 31p 747% 37p 7483 85p

Hi and lo gain inputs. oS Or postal order ‘°§£-~on = 7486 32p | 7490 58p | 7493 29p | 74121 36p

Powered by just two PP3 batter- 208 200ee & £ 1 undarscand 74164 £110 | 74174 £108 | 74177 £110 | 74180 &106

ies which last for ages. Or MaiNS  (hac two batteries are included. 74196 94p | 74H00  33p 74H04  40p | 74H10  35p

owered unit available. £45 00 Quantity discount on 7400 series onty 25-99 less 10%. 100+ tess 20°
p Al above prices include VAT Min P&P charge — 20p

plus VAT

Try it and you’ll buy it — it will
change your concept of sound.
Trade cnquiries welcomed.

Address Export orders welcome — Write for list

CATRONICS LTD. (DEPT. 621)
atr nic COMMUNICATIONS HOUSE

20 WALLINGTON SQUARE
WW-—621 FOR FURTHER DETAILS

WALLINGTON, SURREY
Tel. 01-669 6700

WW-—085 FOR FURTHER DETAILS

el a greal deal from

Marshall's

OUR RANGE COVERS OVER 7,000 ITEMS THE LARGEST

A. Marshall (London) Ltd Dept: WW
40-42 Cricklewood Broadway, London NW2 3ET

Tel: 01-452 0161/2 Telex: 21492

& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2L X Tel: 0272
654201/2

& 27 Rue Danton Issy Les Moulineaux Paris 92

Call in and see us 9-5 30 Mon-Fri 9-5.00 Sat

Trade and export enquiries welcome.

New Catalogue price 40p (30p to callers)

POPULAR SEMICONDUCTORS (A small selection from our

stocks)
.
SELECTION IN BRITAIN TOP 200 IC'S, TTL, CMOS & LINEARS
(] 2N696 025 2n3%04 0.21) ATIZ4 0850 BCoa7 012 ) BRXBA  0.38 | ZTX300 015
- . 2N697  0.16 | 2N3 .22 [ AF139  0.69 : G
CA3020 1.5 (04511 1701 SLE10C 235 | SN7470 0.3x | SN74174 106 | TBABIO 128 2N699  0.55 | 2NA058 0.20 [ AF239  0.74 G215 613 | omBs 032 | Ixa00 o018
Caa03e 1as | Dasie 1sa | SLGMIC 235 | SN7472 026 | SN74175 0.94 | TBAB20 1.02 2N706 012 | 2N2062 018 | AF279 080 | ieson 014 | BNEO  ©0.30 | ZTXS01 0.4
CAdoaa 333 | oasye .38 | SL612C 235 | 5N7473 0.30 | GN74176 086 | 18A920 179 ON708  0.21 | 2N4921 0.60 | AF280 085 | pcmsoc 014 | BFYS! 038 | ZIx502 0418
GA30is 978 | Coss20 1.38 | SLEZOC  3.50| SN7474 030 | SN74180 1.23 | TBA9IOQ 3.00 2N916 043 | 2N4923 0.70 [ ALIO2 150 | giesy 013 | ervE2 036 INOTE  0.07
CA3052 162 | LM308N 117 1C 3.50] SN7475 0.40 | 5N74181 2.58 | TCA160C 1.85 2N918  0.3a4 | 2N5245 029 [ BC107 0.4 | plecg 042 | BRY39  0.50 | INAOO7 0.18
CAI083E 2.00 | [m309K 1. SLGZgC 5.75 | SN7476 0.36 [ SN74190 .33 | TCA420A 1.90 2N1302 0.37 | 285294 0.35 { BC109  0.15 | BC559  0.14 | MEQ402 0.20| IN4148 0.07
Al0a0q 225 | M09k 180 | SL640C 400 | SN74B0 0.45 | SN74191 133 | TCA720  3.40 IN1306 0.45 | ZN5296 036 | BC147 010 | 570 025 | MEO412 020| INA504 018
CDa00C 0.20 | (mM3BIAN 2.07 | o _40 0.16 | SN7483  1.10 [ SN74192 .98 | TCA750 24§ 2N1308 0.60 | 2N5458 .26 | BC149  0.13 [ pay 026 | mE4102 010 INS308 0.0
CD4a00T  0.20 ol SN7401 3-16 N7482 0.67 | SN74193 1.13 | TCAB00 3.25 2N1711 0.27 [ 2N5459 0.29 { BCT57 042 | acy72 024 | MUaBO  1.05| AAT19 014
C04002 0.20 %505 .75 | SN7402 o-‘G SN7483 0.92 | SN/4196 0.81 | UAAI70 1.50 ON2102 ©0.60 | 286027 0.45 | BC158 0.9t | gpits  1.20 | muag1  1.30| BA102 0.5
CD40OE 116 % am SNP;O% 16 | SN7484 0.85 | SN74197 0.81| UAAIS0 1.50 2N2148 1.65 | 3N128 080 | BC167 0.2 | @pi2y 2,00 | MU490 1.05 | BA145 0.9
D905 020 | 4o¥ 938 [ SN7404 018 | SN74B5 125 | SN74198 2.04 | BONSKT 0.14 N2218A 0.47 [ 3140 100 | BC168 012 | gpy23 2000 | Mia9r  185| BAISE 010
04008 097 B oa0 | Snzacs 018 | SN74B6 0.29 | SN74199 2.04 | 14DILSKT 015 2N22194 0.52 | 3N141 085 | BC169 032 | gpi2s  2.00 | MJ2955 1.21| BAIS5 012
CD400S 057 | myrat A9 | Sh740f 021 | SN7490 0.43 | SN76003N2.36 | 16DILSKT 0.15 2N2220 0.35 | 3N200 2,60 | BC182  O.11| ppy3y  0.61 | MIE34D 0.58) BB1038 0.20
i .45 | SN7407 0.51:| SN7481 0.68 | SN76013N 1.50 282221 022 | 40361 045 [ BCI82L 014 | 55132 olsa |l e o
CO401C 057 | (M723C 0.60 | 5N7408 0.18 | 5N749 DIN PLUGS 14p b MUE370  0.68) BBI0AB  0.34
CDa01i 0320 | Mr23C 5 N7492 0.3 | 5N76023n1.50 | DiN PLUGS i 2N2222 0125 | 40362 048 | BC183 01| gpi135 042 | MJE371 081| BY126 027
o1y 020 immic sriosates Sn7a93 043 ] S J5C3IN250 | SoeKETS 10p 22369 0.25 40408 048 BCIBSL 014 | g0136 0.4z | w520 oes| 8127 o029
. : b > - TAA263 1.25 ' N264 .55 | 40407 .38 012! gpi37 ‘a
€oa01° 059 | DIl 038 | SN7412 025 | SN7495 039 | Taaioo 2067 | PR fuav IN2908 037 |40408 050 | BC184L 014 | o136 s | moESZl o 97%) Bveir  eae
@ v 14DIL 0,40 | SN7413  0.40 | SN7496 0.78 | TAA310A 160 oW ! 2N2906 ©0.28 | 40409 055 | BC212 0.1 | Bp139  0.50 £3055 0. a7 :
CD40YE  1.01 | M747  0.78 | SN7416 ©0.43 | SN74100 1.15 | TAA320A Sway 240 N 10410 © BC2 - MJE3D5S 0.75 | OAd7 0.10
CD401E  0.56 . 115 2907 0.21 1 .55 120 017 | D159 050 | MPB113 048 | 0A  0.06
M748 N7417  0.43 | SN74107 0.30 Gway and 0
CDa01;  1.01 TAA350A 2.48 2N2926G 0.13 | 40411 2.30 | BC213L 0.6 | gpig; 110 | MPF102 0.30!| 0A91 0.08
o 8D 0.44 | SN7420 0.16 | SN74118 0.80 5 Speaker 3 40594 075 | BC214L : 20| o ’
CDa01& 1.01 14DIL 0 2 A TAAS50  0.60 2N3053  0.25 | 405 5 017 | 0236  0.40 | MPSAOS 0.20| 0A200 008
CD401E 087 | (M3IoO0N 0.0 «’-:-7‘:52 oz SN74119 380 | TAASED 160 | HIGH QUALI- e Q) R e Bc237  01%| epa38  a7s | wpSa06 0.20| BYi6d 057
: ey EA TS L - TAA570 230 | TY 4in BOX- 3 0.65 . b 81 :
a020 112 | (M7805C 1.39 | SN7427 027 | Sn74107 0.4s [ TAAGIIC 2.25 | JOINTED Naaay o356 |4087s o073 |mczs7 a7 | NS 038 | MPSASS 0.20| ST ee™ 920
o002 2MoTa7, IMlgL P 1.39 SN714;Q 016 | SN74123 0.40 | TAAG21 2.15 | TOOLS )N3392 0.14 | AC126  0.37 | BC259 018 | pri64  0.25 | 0C28 200! TiC4? 0.38
e Gon || i 1.39 | SN7432 0.27 | 5N74143 0.72 | TAABB1A 1.32 | S cutter 2N3393 ©0.15 | AC127  0.44 | BC30!  0.45( pr180 036 | OC42  0.50( Ci06D  0.65
D02, o-20 | LM7B24P 1.39 |'SN7a37 0.35 | SN74145 0.74 | TAAGG1B 1.85 | 1280 Fiay nose 2N3230 057 | AC128 037 | BC307  0.20 [ peygy 036 | 0c45  075| OPR12  0.70
Cpao2s 0~20 M((zﬁ}‘o_ 1.44 SN 7‘1138 0.35 N74150 120 | TAAB61C 1.32 phers £2 40 2N3442 1.20 ] AC151 0.35 | BC308 0.18 BF184 0.3% TIP29A 0:50 A00MW Zeners
€0a02t 020 | MC1310P 1.91 | SN7440 0.16 | SN74151 0.77 | TAA7OD  3.9% | Rounc nose INIE38 0.16 | AC152 050 { BC309  0.25 | priga 092 | 1P29C 0.7 | 2v7 - 43v0.11
€D402. 056 | MCI3II0P1.35 | SN7441 0.76 | SN74153 073 | TAADI0A 1.00 | pers 50 2N3702 017 | AC153 040 | BC327  0.20 | grya6 013 | TIP31A  0.62 | Semens LEDS
e O Mg‘“"’ 0.87 | SN7442 0.55 | SN74154 1.29 | ]AAQ30B 1.05 | Snipe JN3703 015 | AC176 040 | BC328 019 [ arig7 o4 | Tp32a  0.75 | Small =
] 0.57 MC1466( 3.949 N7445  0.94 N74155 1.20 | 71aD100  1.95 pherst 2 40 2N3704 016 | AC187K  0.40 | BC3O7 0.25 BF198 0.15 TIP33A 1'00 green. yellow
CDa031 2‘26 MC1469P 2.50 SN7446  0.86 | SN74157 0.68 | TBA120  1.65 SOLDER 2N3706 0.14 | ACIBBK  0.45 | BC408 Q.25 BF244 0.35 TIP34A |'2° 24p
S 55 MCw:_§53 4.07 | SN7447 0.81 | SN74160 1.20 | TBAS10Q 2.30 | SUCKER €5 2N3708 0.4 | ADIGT  0.75 | BCA09 025 | gr2sg 049 | TP354  2.50 | Large -l
o o NESS5Y  0.48 | SN7448  0.85 | SN74161 1.20 | T8A520Q 2.30 | SUB-MINIATURE 2N3714 2.46 | AD162  0.75 | BC440  0.45 | grosg 49 | TIP3GA  3.65 | green. yellow
e 033 | Nevse  1.30 | SN7450 016 | SN74162 1.20 | TBA5300 2.07 | TOGGLES. ON3716 2.60 [ AF106 045 | BCA41 045 | gesog 027 | rpata  0.70| 24p
s NESEO  4.48 | SN7451 0.16 | SN74163 1.20 | TRA540Q 2.30 | 1p onoft a5y 2N3771 1.60 | AF109  0.45 | BCABO  0.55 | prr3g 024 | Tpaza 090 Extra Bright
eonosalRotad xégg; ‘:.‘;g ,:5323 g.:g :}:‘24 g.g; TBAG41B 2.50 | 1p 2.way 55p gNgyg 2.65 :i: :2 0.65 &46; 0.55 | 8fR79  0.24 | TIP2955 1.00 | Lme 45p ¢
- 0 : 165 0.93 | TBAG51 1.80 2 N3789  2.60 | 0.65| BC477  0.35 :
04510 158 | Siarda 235 | SN7460 016.] SN74167 3.70 | T8ABOO 148 | o 5 wer con Jou | 2N3810 036 |AF117 065 | AC478 0135 e SR of| GeE
2 2N3820 0.29  AF118 0.65 B8C479 0.35 CFX34 0:50 591 0‘25 Inira Red diode
LONDON, GLASGOW, PARIS AND BRISTOL €Y
IT'S OUR SERVICE THAT MAKES US GROwW Prices correct at 15th September, 1976, but please add VAT. Post & Packing 30p
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KINNIE

COMPONENTS
10 NELMES WAY
HORNCHURCH
ESSEX RM11 202
HORNCHURCH 45167

CIRCUIT BOARD

P.C.B.1/16 1 oz, COPPER.
FORMICA

Dim. 8.4 x 7.7 in 3 pcs. 80p.

Dim. 9.4 x8.1n 3 pcs. 90p.

Dim. 10.1 x 7.9in 3 pcs £1.00.

Dim. 13.1x9.4.1n 3 pcs £1.20.

Dim. 17.0x9.0in 2 pcs. £1.20.

P.P. 35p on each pack.

BARGAIN PACK

10 pes. 10.1 x 7.9 in. (Formica) plus
free 21b etching Xtals, £3.30.
FIBRE GLASS P.C.B.

Dim. 6 x 6 n, 55p each

Dim 12 x 6 n, 85p each.
Dim. 12 x 12 in, £1.40 each

FIBRE GLASS P.C.B.
DOUBLE SIDED

Dim 6 x 6n. 45p each.
Dim 12 x 6 1n, 70p each.
Dim. 12 x 12 n, £1.30 each
ETCH RESIST PENS (55p, P P 5p)
RESIST COATED P.C.B.

10 1x7 9, 70pea (Formica)

6 x 61n, 75p ea. (Fibre glass)

BLUE P.C.B. INK

Etch resist use with any pen Much
cheaper than ready loaded pens
50c.c.. 55p, p p. 10p.

FERRIC CHLORIDE ETCHING
XTALS

1lb—1 litre pack, 70p, p.p 35p
5Ib—5 litre pack. £2.20, p p 65p
PRINTED CIRCUIT KIT

The no-frills-all-value kit containing 4
pcs 8 x 7 Formica laminate. 1 pce 6 x 6
Fibre glass laminate, 1 Ib Etching
Crystals. 50 c.c. Resist ink with
instructions £2.40, p.p. 65p
BARGAIN PACK FIBRE GLASS
P.C.B.

200 sq in all usable pieces, £1.40.
EDGE CONNECTORS, 54 WAY.
1 Spacing

Vero size, etc Can be cut to any length.
65p, p.p 10p. Side gudes 1o suit
above, 15p each.

PP 15p

PP 15p

F.M. FRONT END
Geared tuning. AFC.
88/108 MHz. A M.
GANGS FITTED. Full
circuit diagram and
conn. details supplied.
£3.50, p.p. 25p. A
OUTPUT METER
500ua 1% x 1% clear plastuc panel
type. £1.30.

AM/FM TUNING METER

125-0-125ua Edgewise. 1% x Y2,
£1.10.

SIGNAL STRENGTH METER

250ua illuminated edgewise 12 x %,
£1.10.

MINIATURE METERS

500 micro-amp (level-stereo beacon,
etc ). scaled half black /half red. Size 1
x 1.n, 65p, p.p 15p.

3 GANG TUNING CAPACITOR
8.5pf to 320pf. 80p, p.p 20p

S.T.C. CRYSTAL FILTERS

(10 7MHz) 445-tQU-901A (50KHz
spacing), £3, p p. 20p
445-LQU-9018B (25KHz spacing).

£4.00, pp 20p.

V.H.F./U.H.F. POWER TRANSIS-
TORS

(Type BLY 38), 3 watt output at
100-500 Mhz. £2.25, p.p 10p.

HIGH CAPACITY ELECTROLYTICS
250mfd/63 volt 20p p.p 8p
1,000mfd/ 100 volt 70p pp 25p
2,200mfd/100 volt 90p p.p. 25p
4,700mfd/25 volt  65p p.p 20p
6.800mfd/16 volt 850p p.p 15p
10.000mtd /25 voit  75p p.p. 25p
25.000mtd /40 volt £1.25 p.p. 30p
47,000mtd/40 volt £2.00 p.p. 50p
100,000mfd/ 10 volt £1.50 p p. 50p
160,000mfd/ 10 volt £2.00 p.p. 50p

BULK COMPONENTS OFFER
Resistors / Capacitors 600 new com-
ponents, £2.75, p.p. 36p

Trial order 100 pcs. 75p, p.p. 20p

SMITHS GEARED MOTORS
240V AC

TELEPHONE
DIALS
(new), £1.25, p.p.
25p

EXTENSION
TELEPHONES
{Type 7086) Various colours £5.25,
p.p. 75p

MINIATURE UNISELECTOR

12 volt 11-way, 4 bank (3 non-bridg-
ing. 1 homing), £2.50, p.p 35p

24 volt 11-way, 6 bank (5 non-bridg-
ing. 1 bridging), £2.00, p.p 35p
UNISELECTORS

(new). 25-way half wipe 12 bank
(non-bridging). 68ohms, £6.50, p p.
50p.

PANEL METERS

2% in x 1% S8 500mA
S150uA S99 1 Amp
S2 100uA S1050vac
S3 500uA S11 300v
a.c.

S4 1TmA S12 50/0/50uA

S5 10mA S13 100/0/100uA

S6 50mA S14 500/0/500uA

S7 100mA Alt at £3.75, p p. 15p.

PANEL METERS

4% i x 3% L3 200uA

L1 50uA L4 500uA

L2 100uA — All at £5, p.p 15p

HIGH SPEED
MAGNETIC
COUNTERS

4 digit (non reset) 24v
ord48v, 4 x 1 x 1in, £1,
pp 20p

5 digit (non reset). 24v,
£1.50, p.p. 20p

3 digit 12v (Rotary Reset). 2% x 1% x
1%, £1.40,pp 15p

6 digit (Reset). 240v, mains. £5.00.

RESET COUNTER (BRANO NEW)
6 digit 24v 251.P S, £4,p.p 25p

3 rev per min. £1.50 pp 25p
4 rev. per min £€1.50 pp 25p
6 rev. per min £1.50 p.p. 25p
2 rev. per hr £€1.50 pp. 25p
6 rev per hr £1.50 p.p. 25p
RELAYS

SIEMANS MINIATURE RELAYS
6v 4c/0, 65p. 24v 2c/o0, 50p. 24v
4 c/o0, 65p. p.p 5Sp.

MINIATURE RELAYS

(1 x 1% x 2}, 24v 4 c/o0, 35p, pp
5p.

MAINS RELAY 240V A.C.

3 c¢/0 10 amp contacts. 80p with
base. pp 20p

MINIATURE REED RELAY
{(1x%).12v 1c/0,50p,pp 10p

S-DECS AND
T-DECS

S-DEC £1.90 Ao

U-DEC A, RTINS 23

£4.20 , X
T-DEC £3.60 — -
U-DEC B,

£6.90

S.C.R. - THYRISTORS
1 amp 400 P 1.V, 35p

TRANSFORMERS
H T. TRANSFORMERS. Prim.
110/240v Sec 400v 100 M/A
£€3,pp. 65p

LT TRANSFORMER Prim 240v.
Sec 27-0-27 at 800 M/A.

£€2.35, p.p 50p.
LT TRANSFORMER. Prim.
110/240v. Sec 50v at 10 amp

£10,p p £1.50.
LT TRANSFORMER Prim 240v
Sec 18vat1 5ampand 12vat1amp

£€2.25,pp 65p
LT TRANSFORMER Prim. 240v
Sec 18v. 1 amp £1.10,pp 35p

LT TRANSFORMER Prim.
110/240v Sec 23/24/25v at 10
amps £7,.pp. £1.
LT TRANSFORMER Prim
110/240v Sec 20/21/22c at 8
amp £6,pp £1
LT TRANSFORMER Prim
110/240v Sec 0/24/40v at 1%
amp (Shrouded) £1.95, pp 50p
LT TRANSFORMER Prim
200/250c Sec 20/40/60v at 2
amp (Shrouded) £3,pp 70p.
LT TRANSFORMER (HD) Pnm

200/250v Sec 18v at 27 amp. 40v
at 9.8 amp 40v at3 6amp 52v at 1
amp 25v at 3 7 amp

£17.50, pp £2 50

LT TRANSFORMER Prim 240v
Sec 20v at2 5amp £2,pp 65p.
LT TRANSFORMER ("C" CORE)

200/240v. Secs 1-3-8-9c. Allat 1 5
amp 50v at 1 amp £2.50,pp 50p
LT TRANSFORMER ("C" CORE)
Prim 120v/120v SECS, 1-3-9-20v
10 amps £7.50, pp £1 25
LT TRANSFORMER ('C" CORE).
200" 240v Secs 1-3-9-27v Allat 10
amp £7.80, pp £1 50
LT TRANSFORMER ('C" CORE)
200/240v Secs 1-3-9-20v All at 4
amp. £5.50, pp 75p
LT TRANSFORMER ('C" CORE)
120/120v Sec 1-3-9-9v All at 10
amp £6.50, p.p. £1.50
LT TRANSFORMER ("'C" CORE)
110/240v  Secs 1-3-9v 10 amp
35v 1 amp 50v 750M/A

£6.50, pp £1 50

5 amp 400 P.i.V , 40p

POWER UNIT 20V D.C.
500 MA rectified and smoothed by
1250 Mfd. cap and 0OC25 Trans
circuit, £2.50, p.p 55p.

POWER UNIT OUTPUT 17'%:Vv
RECTIFIEO. UNSMOOTHEO,
£2.00, pp 50p

OVERLOAD CUT OUTS
Panel mounting 800 M/A 1 8amp 10
amp. 55p ea

MAINS MOTOR

Type used in quahlty
record decks and tape
recorders suitable for
extractor fans. heaters.
etc

78’ stack. 85p. 1"
stack, £1.25. pp on
both 30p

MAINS MOTOR (EX-EQUIP.)
24 pole as wused in quality

equipment 1360rpm .
x 3% £2.25, pp 50p

tape
size 3% x 3%

H.D. ALARM BELLS

6in Dome 6/8v dc. Heavy cast
housing for exterior/interior use
£3.75,pp. £1.

BULK COMPONENTS OFFER
Resistors/ Capacitors 600 new com-
ponents. £2.75, p.p. 40p

Trial order 100 pcs, 75p, pp 20p

1,000 TYPE KEY SWITCHES

Single 2 x 6 make locking centre off
60p, p.p 10p

BANK of 4-2 x 4 c/0 ea switch (one
bias

MULTICORE CABLE
6-core (6 colours) 14 /0076 Screened
PVC 30p per yard 100 yds at
€16.50, pp 2p a vard. 7-core (7
colours), 7:22 mm Screened PV C
30p per yard. 100 yards £16.50. P P
4p per yard

£1.30,pp 25p

MAIL ORDER ONLY : CALLERS BY
APPOINTMENT

WWwW_nl9 FOR FEJRTHER DFETAILS

This catalogue -— Electrovalue Catalogue No. 8 (Issue 2, up-dated) offers

items

essential) washers.

delivery and maintain customer satisfaction. Attractive discounts are
allowed on many purchases; Access and Barclaycard orders are accepted

from advanced opto-electronic components
Many things listed are very difficult to obtain
elsewhere. The company’'s own computer is programmed to expedite

to humble

144 pages

40p

Post paid
inc. refund
voucher worth

(but

4+ FREE POSTAGE on all CW.0 mail orders over £2 00 iist value 40p
(excluding V.A.T.) in U K 1f under, add 15p handling charge

Postal communications to Dept WwW /10 18 ST JUDES ROAD. ENGLEFIELD
GREEN, EGHAM. SURREY TW20 OHB. Phone Egham 3607 Tulne 284175
Shop hours 3 5 30 1 pm Sats  both branches

NORTHERN BRANCH: 680
Phone (0613 432 4945

M19 1NA

Lane, 8 M
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l ADVANCE RF SIGNAL GENERATORS

MARCONI
TEST EQUIPMENT ' P. F. RALFE ELECTRONICS £2 100kHz 100mHs cas

Q17 5-230mHz £35

TF329G circuit magnification meter. 10 CHAPEL STREET, LONDON, NW1 62 100kHz-220mHz £40
P1 100kHz-100mHz £35

TFA55E Wave analyser TEL: 01-723 8753 | SG63A 7 5-230mHz FM £75

TF801D RF signal generator ' F— -

TF868 Universal bridge. I NOTICE. All the pre-owned equipment shown has been carefully tested in BRIDGE RECTIFIERS

TF995A/2 AM/FM generator our workshop and reconditioned where necessary It is sold in fi-st class gg%a\?zt"ﬁ‘;i‘:‘%z folioaolavailable £2.50
operational condition and most items carry our three months’ guarantee :

TF1064B/5 AM/FM generator Calibration and certificates can be arranged at cost Overseas eaquiries 400V a1 4 Amps -2 s

TF1065A Output test set. I welcome Prices quoted are subject to an additional 8% VAT || AVO MULTI-METERS !

TF1100 Sensitive v/voltmeter Type Multiminor Mk4 Light small size |

instrument (14x8x3%: cms) Measures volts

TF1152A/1 RF power meter el O e
10 om mA.- esistance
TF1245 Q-meter ranges 10K(}/Vv.DC.1K(}/V.AC. Tested. and n
TF1417 200mHz frequency counter excellent condition €850 |
TF1342 Low capacitance bridge ‘EDDYSTONE’ TUNING DIALS
TF1370 Wide-range RC oscillator Type 898 Drive umit. All complete with unmarked scale
TF2163 UHF attenuator DC-1GHz plate, flywheel. knob. pointer. etc. This is a horizontal
TF2500 Af power meter 3 slide-rule type. Brand new, boxed. with panel cutling
A i template. List price is over £15. OUR PRICE ONLY
TF2600 Sensitive v/voltmeter P o
TF2604 Electronic voltmeter < BECKMAN TURNS COUNTER DIALS
TF2606 Differential DC voltmeter I Miniature type (22mm diam ) Counting up to 15 turn
) ‘Helipots’ B th t tructi Ont
TF2660 Digital voltmeter ADVANCE TCD500 Frequency dividers 10 500mrz £100 | T ] i) G i) (S s, S
AIRMEC 210A Modulation meter 3-300mHz = =
1 APT 504 Power supply 0-500V at 250mA £35 |1 ICL |ype 2640 Paper tape readers. 250cps |
TF1101 RC OSCILLATORS. Marconi | | BPL Capacitance decade (5) CO133 100pf-1uf £45 I New €95 |
20Hz-200kHz BRANDENBURG High voltage generator type S 0530/ 10 Westrex 8-hole paper-tape punches £95
. - a . - | 0 20KV and MR50 type 0-50KV Sound-proof case avallable £15
Distortion 5% (via filter 0.1%). 60db | BRUEL & KJOER Microphone amplifier type 2603 Cne
step attenuator, continuously variable | CAMBRIDGE 44228 Portable potentometer £85 MUFFIN INSTRUMENT COOLING FANS
output u to 20V L ted EVERSHED & VIGNOLES Megger series 2 500V £45 | Made by Rotron Holtand These are very high quality
P p N imited  quantity FLUKE 891A DC Differential voltmeter quiet running tans speciatly designed for the cooling of
available for only £75 ea GERTSCH Frequency meter and deviation meter :”5 ;Ygej 50‘ 1elgclfg'cnequ'9m9m IMeasures
R — = | 20-1000mHz £250 x4 5x1 5° 15v Watts The list price of
GR Standard sweep frequency generator 400kHz-230mHz these 15 over £10 each We have a quantity available
ROHDE & SCHWARZ £485 brand new for only £4.50 each
EWL s 2
EQUIPMENT S o ATema oo 08 e ramayins | LOWVOLTAGE POWER SUPPLIES
AC16 + Troitey £200 nuractir e o= ngian
HEWLETT PACKARD 6930 sweep oscillator £350 t Vanable tom 12 to 20V at 1 A S‘abg‘f;dsg““’“;\
o MEDISTOR type A 75A Potentiometric microvoltmeter Housed in grey finish ventiated case e ac
idget crystal clock type XSZ BN15221 £115 500V TRANSISTORISED INSULATION
Selective UHF v/ meter, bands 4&5 USVF PYE EHT scalamp volimeter 0-40KV £125 TESTER
Selectomat RF Voltmeter uswy ::gf(‘)—ds;g:l Cvf:lunlev nrnler 6 Digits FSF:«AS;BSBO 16&?45 Lightweight, small size (13x7x4cms). Reads insulation
N G0 EMENERY G 4 from 0.2-100Mf) at 500V pressure. Runs from
GG standard 9V .PP3 Brand ne £16.50
Standard attenuator 0-100db 0-300mHz SCHNEIDER type cf252 100mHz frequency counter ) w .
DPR €235 FRACMO Geared motors 24V AC O 5RPM  68A
SCHOMANDL Frequency meter type FD 1
UHF Receiver type ESM300 SOLARTRON Purlsg genr:eyua(or (;pngm 100 9 a3 Torque 40Ib in Price including starung capacstor
UHF Signai TEKTRONIX type 575 T EUOE0
ignai generator type SCR TEKTRONIX type 575 Transistor curve tracer CENTRIFUGAL TYPE Blowers 12V DC Outlet diam
UHF Test recewver type USVD X £ GRElEEa Cila) il 0C-80mHz 7 cms Overall diam 15 cms and 17 cms deep Very
TEKTRONIX C27 Polaroid oscilloscope camera £259 powertul fans £9.50

The SECOND-USER Systems,Peripheral

Compulter ol Equipment &
pu s Components for

Specialists : | | Data Processing

Mini~-Computer
Exchange

JUST RECEIVED — SUPERB, hardly used,
PDPSE SYSTEM ON VIEW IN OUR SHOW-
ROOWVI NOW AND AVAILABLE FOR IMME-
DIATE DELIVERY.

PDPBE 24K

with CI2HER X100 9 ta: k 500
Magneoc Tape Umt and

control pius ASR33 Teletype . [ 1! PENDAR

Moun n doudle 5t

(et comyierc win AC pone | C— ' KEYBOARDS JUST

el e dwagnosl.:l mnez. motmgey : R ECE |V E D

PDP8I Rack-mounted 8K Processor with Teletype control module

PDP11/20 20K Processor with Oual DECtape and Control 64K ASCil-Coded Tll-companbie 4-bank alphanumerc reed-switch
Disk Diwe anit Contiol Real Tim ck, Line keyboards with ROM encoder chip, strobed output. wo-key rolfover
NOVA 840 rL ck-mounted 4K System nplete with 128K and debounce Standard 7-bi ASCIl code (no panty) Supplied
Novadi VDU and Real Time Cloch ompiete with cricuit diagrams and code chan
DEC Modulo
Bch 1.DA. DL11E. KDBE KLBE KE11F KW11 MCSBE DEC DF32 & SPEClFICAYIONs
MCBEJ MMHF MRBE DEC RK11/RK05 Disk Drive & Contr Power Supply +BVDC +/ 5% 160mA —12VDC C
PDPE, POP81  many spare 1ock DEC TUBO Dual Cassette Drive & Coniro 10mA Output Logic Levels Daa Bas 1 through 7 Ov 0" 45V
; § . DEC RTO02 Dot £ minal with 2 Bv 5 25V Fan Out One standard TTL load Strobe 2 Bv
GO CEEREGHD B RErenibae D e DATA GENERAL 5Meg Disk Or 525V Ov 16V Fan Out 10 siandard TTL loads Strobe signal
DEC Power BA +10 15 | Bl ICL 28028 Moy Disk D C 94 detay 10 miliseconds nominal 10 allow data to stabilise
- TERMINALS — LARGE STOCKS AVAILABLE CALCOMP 565 Digit emental Plotte
R e KB6: 56.stanon standard Teletype layout, AS RECOMMENDED FOR
Shog Teetpe non i MINIATURE MATRIX PROGRAMME BOARDS: Brand PRACTICAL WIRELESS VIDEO-WRITER PROJECT Price £35.00,
ASR3 from £750.00 h
. Matrix boards with 3r g 12«10 2 plus £ 1 00 PP + 8% VAT
‘ m £275.00
8 10 pot M 4 4
SPECIAL OFFER
401 pi % ac e MAGNETIC TAPES. Mar » : . ALSO AVAILABLE — SPECIAL LOW COST KEYBOARD
64 cha repecione wih det le AS( onginal sealed packing « 24 0 per ree <2400 14 50 KBS 3.bank alphanumernc Baudoi-coded 36-staton kevboard
keyboa'd (Control devige required | per reel P&P exira TTL compatible, strabed output Price £20.00, pius L1 P&P + 8
vaT

Bargain Price: £145.00

Callers welcome

I — = ELECTRONIC BROKERS LIMITED (Computer Sales &Services Division) o -rieerser
= _ 49-53 Pancras Road,London NWI1 2QB. Tel:01-837 7781

WW—101 FOR FURTHER DETAILS
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VALVE MAIL ORDER CO.

Climax House, 159 Fallsbrook Rd., Streatham
London SW16 6ED

Tel: 01-677 2424 Telex: 946 708
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BH11S 0.754 IS301 . d D”. 14 R 15
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Terms of Business: Mon. to Fri. Open for callers 9 a.m. to 5 p.m. Closed Sat. Express postage 15p for 1st valve; 2p each additional valve. Express postage: 15p per order
for transistors. Prices on application for any type not listed. Obsolete valves a speciality. Prices correct when going to press. This applies to the U.K.
2 RIOTEER TELERADIO SPECIALISTS IN DESIGNS by John Linsley Hood
AC/DC MULTIMETER LISHY
0for £2.50 + 25 VAT
TYPE UA324° e s Exampie: 25 o 75 watl. Very Low Disiortion HIGH FIDELITY
VD vt () SR )S E;TEO AMT[LIFIER. D.C. Coupled. T.HD.
Tardly measurable.
movement ' * STAR OFFER
High sensiivity movemen
and full coverage of AC 2N 3055A
and DC current and 8 for £2.50 < 5 VA
voltage ranges
A c * STAR OFFER
IN 4002
6 15.60 0 & 100 for £2.50 - 8 VAT
5 A Sdicon rectifier
LISTAC 1’3‘”“) 150 oo Supphed as a Kit of parts or in ready assembled niodule form
. Also available  Phase LockedLoop, F-M. Tuner, Millivoltmeter
o 3 Audio Signal  Generator, T.H Distortion
—Prica £12.45 Please add VAT Analyser, F.M. Signal Generator/Wobhulator
. ﬁAr and 20p P.&P. Send SAE for comprehensive iiustiated lists andup-to-dale prices
INCLUDING BROMLEY AND BAILEY DESIGNS
Send Stamped Addressed Envelope for FREE Catalogue of over TELERADIO ELECTRONICS
2.000 ltems
. . N . < L " = " [
MATELR COMPONENTS 128 g Sy Eamanan Londor, 130
A SURREY SH - . b Telephone: 01-807 3719 Closed Thursdays
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MORE PANEL FOR

ya”R m ”ND £l ann
XL99 — Standard
features include:
®100mV._1V fsd
8 BCD outputs

& fast (1604 con/sec)

ADC option ONE OFF
@ differential outputs
& 3" leds (0.43" optionall

XL35 — Standard
features include:

ONE OFF %1599

B Auto polarity 8 Auto zero
& Overange to 2999 ®(Q.05% accuracy
& Mains or 5V dc power

XL36 — Standard
features include:
81999 fsd

& Auto polarity

& Auto zero

8 isolated bed outputs QINE OFF

8 0,05% accuracy
@5V dc power

Q Exel Electronics Limited Wolterton Road,
Branksome, Poole, BH12 1LR
exel electronics/ the panel meter people
Bournemouth (0202} 767373 Telex: 417143

WW—087 FOR FURTHER DETAILS

E. R. NICHOLLS

Manufacturers of Acid Resist, PCB and Rub Down Graphic Transfers

GRAPHIC TRANSFERS

TYPE PRICE

Capital onl; - 25p—- Vel _Capnal onl-y

Lower Case only _l 259;:1/'4_": :[ower Case only
| Numerals s only | 25p | %" | Numerals only
Capital. Lower Case] va' | Complete Kit with |
& Numerals 25p | Accessories

|
Complete Kit with Ya'' |
Accessornes £1 00 | Overseas Post
_ 1

P.C.B. TRANSFERS

Mlxre»(—i” ail symbolsr 25p 7 190 and 130 bends
Lines 05 25p jLB 10-12lead toScans

il
Pads 9 | Edge connectors 15

Fish plate connec 10TEdge connectors 1
BB Emd) e 11 | Lines 02

T 1
4 lead transistors 1712 |'Bends 02

3 lead and pads 25p 13 [ Quad i line
rDuaI inline 1.C s 25pl !

Alt above prices include post and VAT

All kits include applicator pencil straight edges. spacer carrier
and 5 spacers

46 LOWFIELD ROAD
STOCKPORT, CHESHIRE

Telephone: 061-480 2179
N B
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for cost-conscious constructors

A NEW 100 w.r.m.s

POWER e

AMP |
-,

SS.1100 '\ &=
£9.45" ’

with bracket-type heatsink

Large heat sink £t

extra

Sohdly constructed heavy duty module, to deliver 100 watts r m s, into 4Q3 using 70
voits tdeal for discos, P.A. and similar applications. With budt-in output capacitor and
mounting bracket-type heatsink Size. approx . 140 x 76 x 32mm A guaranteed Stirling
Sound QV, module. Compatible with other Stirhing Sound modutes. Supreme value

POWER AMPLIFIERS FROM 5 TO 40 WATTS

$5.108 $5.120
> watts R M 1o 4 ahms asing 1 supply Ideal for  Using @ 34 voit supply. such as 5S 334 1hus ampitie
use in in-car entertanment Size - BI « 51 x 19mm  will delwver 20 watts into @ 4 ohm joad Same
£2.25 dimensions as above €3.25

§S.110 5§S.140°

Similar in size and design to SS 105 this QV moduie Mk 3 version. complete with oulput capacitor and
defivers 10 watts R M S into 4 ohms using a 24V bracket type heatsink Delivers 40 watts R-M S into 4
supply eg SS5324 Of great use in domestc Ohms from a 45 voit supply such as the SS 345
applications €2.75 Designed speCiaily for long and heavy work £3.95

PRE-AMP/CONTROL UNITS
UNIT ONE
Combined pre-amp with active lone-controt
arcunns  200mV output for 50 mV in. Runs

on 10 16 pply Teeble - 15 dB a
10KH, Ba B ar 30H7 Siereo Bal
vol ueble and bass controls £7.80

$S5.102 STEREO PRE-AMP
RIAA ected for mag pus tape
radio etc €2.65

§5.101

Pre-amp for ceramic cariridges. etc . passive

10ne control circuit shewn in daia supphied
£1.60

$5.100
Active ture control bass and treble  €1.80

OWER SUPPLY UNITS
IMPLETE WITH TRANSFORMERS and 13 16V take off points
Add 50p p p tor any model
ALL AT 8% V.A.T
SS 312 12v 1A 3 75 SS 3\8 \Bv 1A 1415, 5SS 24 2av vAuGo S 334 34V 741520
G S 30 .

uanslmv P/p35p:325 S 310 50 Stabilised power supply varidble hom |0 10 50V 2A111 9%

THE BUILT-IN QV FACTOR meens Stirling Sound’s guarentes of queality end velus which gives
you today’s best buys all round.

TO ORDER ado 35p for p. p for mail orders V.A.T. add ! 10 10tal value of order unless Shown®
when 1ne rate 1s B'% Make cheques eic payable to BI-PRE-PAK LTD

Every effort 1s made ‘o ensure correciness of informatidn at tme of going 10 press Prces subject to
change without notice

tirling Sound |

A member of the BI-PRE-PAK GROUP
220-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF
Phone: Southend (0702) 46344
PERSONAL CALLERS WELCOME
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SIGNAL SOURCES

ADVANCE
V HF Square wave
KHz-1D0MH: Max. 0. 'p 2V

Generator $G21

enerator Type 701 30 KHz-30 MHz (2

£75.00

1 Oscillator 1209C Freq 250-920MHz Accurzey
Orft 0.2% O/pin to 500hms = 150mW supplied
with Power Supply Type 1201--CQ £145
Unit Oscilator 1218A 900-2000MHz. Power output
£140

F M Am Signal Generator 202H FM AM CW &
pulse coverage 54 to 216 MHz RF 0/p 0. 1 V-0.2V]|
%0ohms Impedance £450
MARCON!I INSTS,

AM/FM StGNAL GENERATOR TF1066 10-470MHz
RF Quitput 0 2.V—200mV Z=50 Ohms £200.00
S HF Signal Generator 618C 2 B-7 6GHz
50chms
type No CT402 1 SMHz-220MHz RF [
2uV-200mV Internal & External Mod Facities V.
good condition £385
FM /AM Signal Generator TF 995A/5 1 5.220MHz,
in 6 bands O 1uV-200mV FM upto = 120KHz from
5DHz 15KHz A M up to 50% from 100Hz-10KHz
o/p 2uV-200mV (2) with terminating  unil
1uV-100mV Int mod freqs 400Hz, 1KHz & t SKHz
Oistorton on internal F M

Generalor  TFBOID/1 Freq range
10470MHz RF output O.1u-1V Piston attenuator
500hms Impedance Modulation Int AM 1KHz Ext
AM 30Hz20KHz Low spunous FM & dnh
VSWR 12orless £400-£800,
A M Sinal Generator TF801D/ 1S Mihtary Version
10-4B5MH:z £450-£800
R C Oscillator TF1370A 10Hz-10MHz. Square Wave
up 1o 100KHz High Outputs up to 31.6V £285
Phase/A M Signat Generator TF 2003 O 4-12MH:z

£150
AM Signal Generator TF 801B/3S 12 485MHz
0 1uVIV £185
R C Oscillator TF1101%
2DHZ-200KHz  OQutput Direct
variable Attenuator 0-6d8 in 10dB steps Impedance
600() Distorion Via 1KHz Filter less than O 1
Dwect or via Attenuator Less than 0.6% 50Hz-20KHz
Less than 1% 20Hz-200KHz £120-£150
FM/AM Signal Generator C7320
35KHz-18 3MH:z As seen condition €8
Generator TF144H/4  Late models in su
£500 to £650
UHF FM Sgonal Generator TF 2012 400-520MHz
Low Noise & freq drift. For narrow band f m. receiver
measurements Price new ca £1 300 QUR PRICE|
£

MUIRHEAD

L F Decade Osciliator

0 01Hz-11 2KHz

Decade Oscillator D890A 1Hz-11 2KH:

NEUWIRTH (WEST GERMANY)

VHF Signal Generator MS4 /U Freq Range 9 6MHz 10

230MH: Turrer Qsc for each band Accuracy 1-2

o/p 30mV-1uV Freq Dev 1KHz-100KHz

Mod 0-100%

RHODE & SCHWARTZ

S HF generator SMCB-BN 41042 1700-5000MHz
P.O.A.

D880A 2 phase
€295

£335

HEWLETT PACKARD
Audio Signal Generator 208A 20H2-20KHz
accuracy Distortion

RADIOMETER

Stereo signal generator SMG1C Fuil spec on request
Superb condition £35
AM/FM Generator Type M527G
'WAYNE KERR

Video Oscillator O 222 7KHz-BMHz :n 6 ranges
Videa Oscillator O 220 10 KHz- 10MHz £15!
WANDEL & GOLTERMAN
UHF Power Oscillator

0
£300
€75

LMS.68 c/w plug 0

4- 41MHz
40-108MHz

Type LO-610 610-960MHz

_ RECORDERS

Single Channel 1 & 6' per hour
500uA Movement
1 mA Movement

v MULTIMETERS

Avometer Test Set N
9

[Avometer Model 8X (same spec as Mode! 8
[Avometer Model

All above refurbished. calibcated and guaranteed test
leads. NEW. for above Models £
Ever-Ready cases
Muttminor Mk 4 c/w

1 {Panchmatic Version of Model
44

arrying case & leads

OSCILLOSCOPES

MARCONIT VvV Scope TF 2200A/ 1 c/w TV Ditt plug
n TM 6457A DC-30MH £190
SOLARTRON

Portable Scope DC-6MHz Double Beam CT436  £95
D 1014 3 DC-5MHz £90
Portable Scope CD 1400c-15MHz Plug ins available
CX 1441 1443, 1444, 1348 7 £180
Portable transistonsed CO 1642 Dual trace DC
15MHz 10mV/cm  Sensiivity triggering to 25MMz
Screen 10 x Ocm £195
DC-40MHz Scope CT4B4 Dual Trace Displays
Sensitivity SOm\. em Cotlection from our pre
only 90 day Warranty €1

Electronic Brokers Ltd. are one of the
leading electronic instrumentation companies in
the UK, providing a full range of services to
Universities, Industry, Colleges and
Governments both at home and overseas.

We have the largest stocks of secondhan
test equipment in Europe as well as a selected
range of new products. These are on display at
our London showrooms where customers can
examine the equipment of their choice and see

it working.

Electronic Brokers Ltd. have fully equipped
workshops on the premises to test and report
on the majority of equipment we se

NOW .

for a FREE copy
of our latest Test

Equipment

Catalogue. Flease
apply on headed

paper

COSSOR /5 MHz Scope IType 4100 Smv/div

Deiayed Timebase Solid State Portable €485

TEKTRONIX-SONY

323 Single Channel sohd state. portable battery or

mains 1mV/ DIV to 20V / DIV 4MHz weighing ca 7lbs
£365

TEXTRONIX
Sampling Scope 661 ¢/w piug ns £450
545c/wCA Plugin €275
TV Wavelorm Monitor 525 Freq response Flat
within 1% between 60Hz & 5MHz Low Pass — Passes
tair steps eluminates H F High Pass Passes H F
elminates star steps |IRE meets IRE standards for
level measurements. Sensitivity Dellection factor of
the vertical amphtier s 0 016V/cm Vert Atten 1-x
2-x, 5-x Keyed Clamp type DC Restorer Gain stability
within 1 €175
DC to 15MHz Scope 515A Bandwidth DC-15MH:
Risetime 24nS  50mV/cm-20V/cm  Timebas.
0 2uS/cm-2 Sic
Ditferential Unit 10A1 Used on 637 Series
585 ¢/w Type 82 Plugn Dual Trace 80MHz
B width Sweep Delay £87S. Other plug-ins available
80 and 86
475 Oscilloscope 200MHA:z D trace Transistorised
2mV’/0IV B x 10cm Display SUPERB CONDITION
£1,800
w Plug Ins 3A1 & 2867 Dual
OMH:z Risetme 35n0S Swe

Storage pe 564 ¢
Trace 10mV/DN DC
detay

Transistor Curve Tracer 575 Displays curves

PNP transistors & dynamic characteristics o! a wide
range of semiconductor devices P.O.A.
Dual Beam Scope 551
Accepts Amp Spect analyser
purpose Plug-ins DC-27MHz
plug-ins required

COSSOR

35MHz I ype 310
sensitivity Calbrated sweep delzy Gated Tngger E x
10cm displtay BRAND NEW CONDITION £345. 00
50MHz Scope Type 4000 5mV

10n m to 2s/cm tmebase Cahbrated Sweep. Gated
Trigger BRAND NEW CONDITION £375.00

2 verncal detlection systems
Sampling and special
Price dependent on

P.O.A.

i,
POWER SUPPLIES

APT ELECTRONICS
ov

1.B.M.

Ex Computer Load reguiaton of 1
nople. fast response ume 2207240V |
3v A

o better Low
£12.00

3v

B

112

3%
20V - 15A

49-53 Pancras Road
London NW1 2Q8B

Tel: 01-837 7781

Also stabifised but unregulated 18V
4 84

ICL Power Supplies {ex-computer)
6V-25A (variable from 4.5V 10 8V}
28v-20A (vaniable from 25-30V)

BRIDGES

WAYNE KERR

Radio Freq Bridge B6O1

H F Adrmittance Bridge B701
Componen: Bridge 8521

'POWER METERS

Termaline Loads Type 884 1000W Z=50 ohms As
sed by USAF Uncalibrated £150
MARCONI
RF Fower Meter TF1152.1 £75
RF Power Meter TF1152A/1 £80
ms 500MH?
Fower Meter TF

TELEPHONE
TEST EQUIPMENT

SIEMENS
Level Meter 3D 332 0 3.1200KH:
Level Meter 3D 335 10KHz 1 7MH,
Level Oscillator 3W29 0 3 1200KH7
Level Oscillator 3W518
WANDEL & GOLTERMAN
Levet Transmitter TFPS 42 10KHz-14MHz
Level Meter TFPM 43 10KH7 14MHz
Distortion measuring set
for phase and amplitude mod F multichannel FM
Radio Systems up to 12MH: base bands £350

SWEEP GENERATORS

HEWLETT PACKARD
Sweep Osciliator 692D 2-4GHz Sweeps from  start
to stop freq SPECIAL OFFER £300
Swecep Oscilla 4-8GHz
SPECIAL OFFER £325
1 £325

0uW
€175

wa
893A 20Hz-35 KHz

5 Freq Range
1MHz 2 0 Ohms

nerator 9008 Central Freqs
~eep widths narrow as 10KH: to
£400
£480

2 5GH.
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MISCELLANEOUS

ADVANCE

Recorder Cahbrator HC20 £15

AIRMEC/RACAL

Wave Analyser 248A 5 300MHz

Wave Analyser 853 30KH:
1V up 10 20 MHz 4

Wave

£195-£300
30MHz Sensitivity /
V 10 4V up to 30MH;
Analyser 248  Freq  Range

Modulaton Meter 210 £7510 £100

AMPEX

FM Direct Recorder Reproducer SP 300 4

Channeis Speed 1. 3% 7 151ps Freq ve‘oun e

Instrymentation  50Hz-40Hz at 15 ips

50Hz-18KHz at 15 ips SPECIAL OFFER £850

BECKMAN

Transfer Oscillator 7580H DC-15GH: with counte
5MHz-15GHz without unter  Sensibvity 100mV
M SPECIAL OFFER £250

veter Type 120 complete with F P.0.A.
K

Deviation Bridge 1505. 1504, 1503 P.O.A.
8.P.L

Component Comparator CZ457 P.O.A.
COHU

Mod 321
OV, 1000V

6 Decade Volt
P.O.A.
srce MW 61 P.O.A

Receiver Type 770S Freq 500-1000MHz £150

ADD 8/ VAT TOALL PRICES

WW —106 FOR FURTHER DETAILS
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GRNEHAL RALIO

Immittance B idge 1607A

Vooden Tranat Case

Lnit Nult Detector 1212A

vath 120dB seale

GRUNDIG

Sereo Coder <C5

HEWLETT PACKARD

Cgital Recarder 560A

C gital Recorder 5618

HEWLETT PACKARD

Crectional de ector 7870 1 9-4 1Ghz
Crecuonat de ector 788C 3 3Ghz
AMARCONI (BSTS.

Aienuator TF 1073A '25
RADIOMETER

Wave Analyse- FR2AT3A

Cut of Lim Indicator  TF
readings tro etectro counte
rsts Local ard remote visual an
s artable fo unskilled p

2404/ 2M

and other

Bank & Sync Muxer TF 2908

Cuantzanion [ storuon Tester TF 2343
Fobe kit TM3120/1 X1 for wit
T=2600 Brard new

2 Meter TF 329G

PYE

Trermocouple test set 7556

PHODE & SCHWARTZ

Polyscop Sweo |

Atenuator type DPR Z=60 ohms BN 1804
Fequency Inacator FKM-BN 4 1
TELONIC

B5nd Pass Filer TBA 140.60-5C
iWC connectors %’ tubular
OMHz cent e freq Brand new

1 5 Section
60MHz bandwid

Carriage and packing
charge extra on all
unless otherwise stated

On these pages you will find just the
briefest selection from the vast range which we
hold in stock at any one time.

If you are seeking a specific item and it is
not listed, it will pay you ®o ring us first — we
believe we offer the best prices and the best

service.

WORLD WIDE EXPORT
Enquiries and tenders welcome from any

pert of the world.

HOW TO REACH US . ..

We are easy to reach, no matter where you
live. Minutes away from Hings Cross os St.
Pancras main-line stations. and a bus ride from
Euston; only just over half an hour from
Hesthrow Airport. Parking is easy too.

PancrasRd
London
NW1 2Q8
Telephone:
01-837778

S rator SM 2000 ¢ w Plug ins E-UM S-6 &
S4M P.O.A.
TEKTRONIX
Sq Wave Gen
range
Meter — D

05 Risetime 13m secs Freq
7-1MH; continuously vanable Freg
ct reading O/P Amplitude 0-100V ma~

£90
TEKTRONI
Constan1 Amphiude Geoerator 350KH:
500MH; O P 40mV- 10V pk-pk £80
WAYNE KERR
o Tiansformer T102C

__NOLTMETERS

AC Millivolimeter 778 £40
GENERAL RADIO

P.O.A.

C & OHMS -
range up to 1500MHz £200.00
CKARD
be Valime 41 T MY

ng
2 " ce 10Mah
TVM 400L Logal 400D Reac
value of sine wave oltage scale 0 310 1 & 0 8 10
3. Linear dB scale (nput Impedance 10Mohms  £90
Vacuum Tube Veolimeter 410B Freq Range
20HZ-700MHz AC1-600V (6 ranges) DC 1V-1KV
n t IMc ra

ar O ohms

I

£65
4 Freq Rang
3 nges)
2-500KH; 20Hz 1MH;)
P.O.A,
ate AC valts
Hz-1mz  Ac

50mV 100V Freq Range 20Hz-100MH:
Valve Voitmeter TF2600

York Way

PHILIPS

LF Millivoemeter GM 6012
08 scale or meter Accuracy
25 100H; 1MHs 05

12 anjes tm¥.-300V
Hz & 5H: KHz
Amplifization avaslable
50-70 . £65
HF Miliveitmeter GM 8014 Mezsuring Ranges
1mv-300m+/ 1n 6 ranges Accuracy at 30KHz 71 3% of
FSD = Amglitude Char 1KHz-30KH: flat withrn *+ §
£55
DC Microwaltmeter  GM6020  #0uv- 1KV current
*0pA-10uf Accuracy 5% (FSD) 0 100uV 3% (FSD)
AU other ranges Recorder 0. p faci ity £65

NEW PRODUCTS
DIVISION

Trnangle and Square wave outputs 20 V pk to pk from

50() Vanabie symmetry and dc offset  Higher

stabiity, premwm version, 301A £2!

Standard Version 301E

Simpler {ow-cost Version

PROGRAMMASLE VERSIONS
AVAILABLE TO ORDER

G430 — Wide Band versatle 1Hzto 1MH:z Sine and

Square-wave 10V rms or 20V pk to pk from 6001}
£95

Switched attenuator G432 - High performance 1Hz

o 11 MH: Sine. Trnangle and Square-wave. Vanable

d oftset 5V to pk from 50} vanabie plus

simultaneo.s outputs at 10V pk to pk from 600() £115

TACHOMETERS &
STROBOSCOPES

“"STROBETTE"”
Strobo /Tacho

Two units in one
STROBOSCOPIC FLASH RATE 200 10 6,000
flashes pe) minute
TACHOMETER
SPEED RATE — As
above. ACCURACY ‘-B_[ ‘\

3 better
FLASH DLRATION

Appror 10 to
25 u sec HIGH
MPACT CASE
WEIGHT — 27 oz
220 Vohs
PAPLI

£49.50

Write for s complete Hst of Straboscopes and
schometers

MULTIMETERS

AC CLAMP VOLT-AMMETER V.91

AC Clamp Volt-ammeter U 91 Brand New  £14.60
Spec Current 10-25-100-250-500 Amps Voliage
300 600% Accuracy ¢ Used for measurements ot
AC Voltages and currents without breaking the circuits
Ranges are selected by means of a Rotary Setector
Switch

MEGOHMMETER TYPE M4100/3

Megobmireter Type Ma100/ 3 £39.50
Nominal o/p Voltage {(open cci 500V High
measuremznts Range (a1t 500Vv) 500M{) {Mid Scaie

SM{) Low measurements Range 1000K{) Poriable |

7ibs ) and Hand operated ¢/ w carrying case

MULTIMETER U4324

MONEY!

AC/DC Multhmeter type
4324 A.DC 0.063A

6 Ranges A-ACO3A — 5

Ranges C-DC 0 61200V
9 Rangas. V-AC 3 900V
8 Ranges freq in the

range of 45 1o 20kHz

500 ohm 10 5

E.B. amport and distribute
high-grade products from
World-renowned manu-
facturers including:

NEW FUNCTION
GENERATORS

Model 30 _ Low cost €671 High periamance
100 kHz Sine. Triangle and Squre wave output 10V
trom 600 Vanable symmetry anc d = oftset

yeries  Highly versan
generatar 0 002 H: to

high quahty

Please note: All instruments offered ar
secondhand and tested and guaranteed 12
months unless otherwise stated

WW—107 FOR FURTHER DETAILS

Mohm — 5 Ranges Dec:

12 dB

Dimensiors 16

63mm

Only €£10.85

POST & PACKING 60p
NEW! Mulumeter UM11 100k{}/V on dc  150mV 10
1500 VF S 2% accuracy 31 6 k)/Vonac 15V 1o
1500 VF S 3% accuracy Also features 10uA to 15A
dccurrent 154 ac current. dB scale Resistance ranges
{10k 10 10Q mQOF S} £39.50

PENRECORDERS

PEN ARECORDER H-3020 SERIES
3 and 5 channel mstruments *2mA fsd SHz
natural trequency 8 chart speeds trom
1.25mm/second Supphed complete with trans:
case and accessories
Prices
Single Channel H3020-1
Three Channel H3020-3
Five Channel H3020-5
Plus Carr age & VAT

£108.00
£1680.00
£240.00

See inside back cover for
ils of ICE Super range
of multimeters!

121
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e e
TTLs by TEXAS C-MOS I.Cs OP. AMPS TRANSISTORS
7400 16p 7492 55p CD4000AE 18p 1458 Dual Op. Amp_ Int. Comp 8 pin DiL 70p
74H00 28p 7493 40p CD4001AE 18p 3014 Ext Comp 8 pin DI 36p AC125 20p BFYS0 16p | 2N3439  67p
74S00 4Sp 7494  90p CD4002AE 18p 3130 COSMOS/B.-Polar MosFet 8 pin DIt 100p aC126 18p BFY51 15p [ 2n3442  1a0p | DIGOES
74LS00 30p 7495  70p CD4006AE 95 3900 Quad Op. Amp 14 pin DIL 70p AC127 18p B8FY52 16p | #2N3702  12p | qenn) o
7401 18p 7496 84p CDA00TAE 13: 5367  FETOp Amp 10.99 275p AC128 18p [ #BUI0S  140p | #2N3703  12p | 5,05 7
aC141 18p BUIOB  250p | #2N3704  12p
7402 18p 7497 270p CD4009AE 61p 709 Ext. Comp 8 14 pn0OIL  30p AC142 18p #MJE3A0  a5p | #2N3705 12p | 9A70 9p
7403 18p 74100 120p CD4011AE  18p 741 int. Comp 814 pnDIL  22p AC176 18p MJ2955 120p | #2N3706  12p g:g; 150
7404 23p 74104 55p CD4012AE 18p 747 Dual 741 14 pin DIL 70p ACt87 18p MJE2955 120p | *2N3707 12p | Gag0 ,:
74HO04 36p 74105 55p CDA013AE 55p 748 30 g 8/14pnDIL  36p aCi87K  25p MJEIOSS @5p | #2N3708  12p | 400 ”
7405  25p 74107 36p CD4015AE 90p 776 Programmable Op Amp  TO-5 140p o mﬁgggg‘ §g: EoN 3209 z;é: 0495 7
7406 43p 74109 89 | CD4016AE 50p AD149  49p | sMPSAT2  50p | 2n3866 sop | 0A200 2o
7407 36p 74110 55p Cva017a€ 100p | LINEARILC.s AD16) 36p | #MPSASS  32p | e2N3903  i8p | OP07 'R
7408 22p 74116 200p CD4018AE 110p | *CA3028A Ditt Cascade Amp 105 95p AD162 36p | «MPSUO6  82p | *2N3304  18p 4
7409  22p 74118 84p CDA019AE 52p | oiiois R UERnrin 500 TdfeniDiRRre AF114 20p | #MPSUSE  78p | #2N3905  20p [ NS o
7410  18p 74120 120p | CD4020AE 120p | 4CA3053 i Caorsds mmn 108 p | ALE I | oci oz | anise it
74H10 28p 74121 30p CD4022AE 100p | +CA3089E  FM IF System 16 pin DIL 200p bl 200 | oc3e 758 | 43N4039  10p
7411 24p 74122 54p CD4023AE 21p | #*CA3090 FM stereo Mult: Dec 16 pn DIL  400p AF127 25p | %OC71 20p | #2N40B0  13p | RECTIFIER
‘ ICLBO38BC  VCO Fun. Gen 14 pin DIL 550p *BY 100 25p
7412  25p 74123 76p CD4024AE 80 AF139 43p «TiP29A 40p | %2N4123 22p
7413 36p | 74125 73p | CDA02SAE 21p | JSHRcPC Y60 S ThhmO Come | AL 4 |ameasc  sep | wnaiz 2z | GVS G5
| udio Amp pin P f 4
7414 75p 74126 70p | CDA026AE 170p | siwm3s Stereo Preamp 13pnOL 1608 | 5C10a8 b | amoaoe  anb | anarse 232 | Na001  sp
7416  33p 74128 75p CD4A027AE 65p *M252 Rhythm Generator 16 pin DIL 8OO BC109/B  10p TIP31A 52p | w2N4289  20p | IN4002 Sp
7417 36p 74132 70p CD4028AE 98p [ *MCI310P  FM Stereo Dec 14pn DL 175p BC109C  12p | TIP3IC  52p | 2n4347 130p | [N4002 6p
7420 18p 74136 75p CD4029AE 120, #MC1351P  Lim/Det Aud Preamp 4pnDIL  97p | wgCi17 22p | TIP32a  s8p | 2N4348  160p | 'NI00S sp
7421 40p 74141 75p CDA030AE 555 | MC1ass Mulupher 1apnDIL 300p | wacia7 o | mP32c 825 | s2nas0y  27p | 1N4007 7
7422 22 74142 320, P [ «mC1496L Bal Mod/Demod 14 pn DL 100p *BC 148 o TIP33A 90p | #2N3d03  27p | !NS4OY 13p
P P CDA4042AE  90p | wMC3340P  Etectronic Attenuator 8pn DL 140p | ,5C149C  10p | TIP33C  115p | a2N5089  27p | 'N5404  18p
7423 37p 74145 90p CD4043AE 100p | #MFC40008  1/4W Audio Amp PCB T0p | Lacis7 11p | TIP32A  visp | 2n5296  ssp | INS407 239
7425  30p 74148 160p CDA046AE 140p | #NE5SA0L Audio Pwr driver 1099 140p *BC158 10p TIP34C  180p | #2N5401 50p
7427  37p 74150 140p CD4047AE 100p :gggg 3’2?'555 |§ s-z g:t ‘:&g *BC159 1p TIP35A  225p | 2N6034  180p | Hpurn
7428 36p 74151 72p CD4049AE 63 u " " *8C169C 12p TIP35C  290p 2N6107 550 [ 57y 10 33v
7430 18p | 74153 85p | CDAOSOAE 57p | neoes PLLmmnvco ™Y 1eEmbL Jyem | *6C172 e | Teasa  270p | IN6247 10p | LG NV o
8C177 18p TIP36C  340p | (Comp to 2N3055)
7432 30p 74154 150p CDA054AE 120p | NES565 PLL t4pin DL 200p BC178 17p | TIPa1A esp | 2n6254  130p | *'W 18p
7437 30p 74155 90p CD4055AE 140p NE566 PLL Fun Gen 8pnDIL  180p 8C179 18p TIPa1g 70p | 2N6292  8Sp
7438  30p 74156 90p CD4056AE 135p NES67 PLL Tone Dec 8pnDIL 180p | ,gC1g2 10p TIP41C 78p | 40360 40p [0 oicap
7440 19p | 74157 90p | CDAOOAE 130 | SN73710 O Comparsir 14pnDL sop | €183 0w | Teaza  Jop| 4036l dse | TG g
142 30 | 71501000 | COI0AE 27o | e Faasiimewnmus loonbl b | SCE e | veac ) fom v
P 7| N N r Aud Amp with imt pin 0
7443 140p 74160 104:: ggjg;;ﬁﬁ 273 *SN76008 10W Amp i B ohms 5 pin Plasuc 250p 28:% :.‘,: .1:25355 ;3: :8:?8 ::: NOISE
7444 140p 74161 104p CD4081AE 19p *SN76013N Pwr Aud Amp with nt HS 16 pin DIt 140p +8C214 14p «ZTX 108 10p 40411 250p *Z5J 110p
7445 140p 74162 104 ¢ 27 *SN76018 10W Amp in 4 ohms 5 pin Plastic 250p 8C478 30p #ZTX300 13p 40594 81p
P D408B2AE P [ #SNT76023N  Pwr Aud Amp with nt HS 16 pin DIL  180p BCY 70 18p | w21x500  15p | 40595 o2p
7446 140p 74163 104p CD4510AE 130p [ #SN76033N  Pwr Aud Amp with int HS 16 pin DIL  230p BCY71 22p | wrixs02  18p
7447  75p 74164 120p CD4511AE 160p | #TAA621A Aud Amp for TV aiL 225p 80124 90p 2N457A  180p BRIDGE
7448 80p 74166 126p CD4516AE 112p «TAABG1B FM {F Amp-Limiter / Det [o1[ 120p 80131 16p IN697 22p | per RECTIFIERS
7450 18p | 74167340p | CD4518AE 100p | URAR®  fuegne, Sepnon zoop | LBO132 0w | 2Ness  30p | [, 5,
7451 20p 74173 160p CD4528AE 120p | +TRA800 EW Autio Am ABONIIS) a3p L HZND 200 | iPF102
4 aiL 900 | 430136 43 2N708 20 40p [ w1a 50V 22p
7453 20p 74174 120p *TBAB10 W Audio Amp Qi 100p " #MPF103  40p | w14 100V 24p
wB80139 52 2n918 4 -
7454  18p 74175 85p #TBAB20 2W Audio Amp ai 800 | apis0  sep | 2n930 ,:: TVPEIO4  40p | 41A 200 26p
7460 18 74176 120 *TDA2020 20W Audio Amp QiL/DiL - 325p 1 18, 0 40p | 14400V 27p
P P |TEXAS75SERIES BDY20  100p | 2N1131 p
7470 36p 74177 100p XR2240 Prog Timec/Counter 16.pin DIL  370p BDY56  160p 2N1132  18p | *2N3B19  25p | 1A 600V 30p
7472 30p 74180 110, 75107 160p | a7ndts TRF Radio Receiver T0-18 110p BF135 22p | 2n1304  3ep | *2N3820  63p | woasov  30p
7473 3ap vish 2982 ;g:g? 1;29 Basic data sheets on above at 10p each +5 A E BF167 23p | 2v1305  3ep | 2N3EZ3 Zz: Ry B
p BF170 23p | 2N1306  a0p P
7474 34p 74182 82p 4 " BF173 25 INI307 *2NS458  40p | w24 400V 4Sp
7475 45p 74185 150p 5p 22 725 OPTO-ELECTRONICS BF177 269 | 2N1308 m *2N5459  40p | wd4A 100V 60p
7476  36p 74186 920p 75453 72p | Phototransistors LD.Ro T 28p RiG0a o0p 6A 50V 65p
75454 72p | OCP70 30p ORP12 60p 6A 100V 72,
7480 50p 74190 165p BF179 33p 2N1613 28p (d
OCP71 120p ORPE0 75p BF180 33p INTT1Y 25, MOSFETs 6A 200V 78p
7481  95p 74191 165p IN5777 asp ORPE1 75p| srisa 22p | N1893  30p | 3N128  85p | €A 300V  B4p
7482 90p 74192 120p
TEXAS DTLs *BF 194 10p | 2N2219  20p | 3N140  85p
7483  90p 74193 160p 930 36 LEDS 02" *BF195 % 2N2222  20p | 3N141 85p
7484 110p 74194 120p P T1L209 Red 14, Red 18p *BF 196 14p IN2369 14p 3N187 180p
936 40p P
iass azop | gares s |88 00 ITOGNiGen 305 G e | Bl e i | e e
748 34p 74196 120p TIL32 Infrared 75p Yellow ] TRIACS
556 60p BF257 32p 2N2905/A 25p 40673 58p
7489 270p 74197 120p 9 ol 20N ALl
7390 “4op | 741982105 | 207 200 SEVEN SEGMENT DISPLAYS wrnds 305 | aaver 7 3Gz
P 741 10p 3015F  Minitron 0.3 in 160p | *BFRAO 30p | «2N2926B  Tp |y,
MEMORIES DL704  Com Cathode 0.3 in 140p :nu;;ég gg‘; :g:ggggs :: '25241360 g;g 18 i’gg ::‘5’:
DL707  Com Anode 0.3 in 140p P 110 500 195
26028 1024 bit RAM €2.50 I *BFR8S 30p | #2N2926G  9p | 5NJas 45 P
DL747  Com Anode O 6 in. 225p BFX30 IN3053 18 P 115 400 210p
2513(UC) Character Generator £8.50 | P 79 ||| e sob | #anas7i 3ap 15, 500 2509
BFX85 30p 2N3055 50p Cl
LOW PROFILE OIL SOCKETS BY TEXAS ) DRIVERS BEXB6 30p | BRY39 a0p 40669 104p
8pin13p. 14pin14p, 16pin15p, 24 pin 50p. 75491 Quad. Segment Driver 14 pin DIL 78p BFX87 30p | BSX19 20p | PUJT DIAC
40 pin 75p, 28 pin 60p. 75492 Hex Digit Driver 14 pin DIL 90p BFX88 30p BSX20 20p | #2N6027  48p | BR10O 30p
VOLTAGE REGULATORS - FiXED — PLASTIC BT106
1 Amp Positive 1 Amp Negative SCR-THYRISTORS 1A/700V  Stud 110p | NEW OP. AMP — 3140. SPECIAL OFFERS UNTIL
5v 7805 140p 5v 7905 200p C106D STOCKS LAST
12v. 7812 140p 12V 7912 200p 1A 50V TO5 40p 4A/400vV  Piastic 63p | Most useful new Op Amp since 100
15v 7815 140p 15V 7915 200 1At00V T05 4 *MCR101 the 741 Features include MOS- | 555 Texas 8 pn DIL £30
Ld 2p P
18v 7818 140p 18v 7918  200p 1A400V TOS 45p 05A/15v TO-92 28p FET /P Bipoiar O/P. High | 556 Fairchild 16 pin DIL £55
24y 7824 140p 24v 7924 200p 1A600V TO5 70p 2N3525 Speed. Wide Voltage. TTL Com- | 741 RCA 8 pin DIL £20
LM309K 1 Amp 5V T03 140p 3A100V Stud 65p 5A/400v  TO-66 99p patible. etc. — 8 pin DIL or TO5 Low Profiie Sockets for | Cs
LM309H 100mA 5v 75p 3A400V Stud 75p 2344830 Price £1.00 8 pin DIL Texas £10
74100V TO5+HS B84p A/ V  Plastuc185p s 14 pin DIL Texas £11
TOR p
?rsAsL VE%CGﬁgSﬁ:LA,s pin DIL 300p. 7A400V TO5+HS 90p *2N5060 Data + Typcal circuits 40p + | 16 pin DiL Texas €12
(Adjustable by resistors from * 8V to + 20V) gA ggv Plastic  130p 0 BAO;SZOV T0-92 34p 8806 Allprcesiplusle XiVATIBI20pIES E
- - 12A400V Piastic 160p #2N5!
VARIABLE VOLTAGE REGULATOR 16A100V Plastic  160p 0.8A/100V TO-92 37p .
723 2V 1o 37V 150mA 14 pin DIL 45p | 16A400V Plasic  180p #2N5064 VAT RATES All items at 8% EXCEPT where
LM305H 45V 1 30V 20mA TO5 120p 16A600V Plastc  220p 0 8A/200V TO-92 40p marked* which are at 1272 %

Fully branded devices by Texss, RCA. Minimum Order £2 Mail Order Only NOMATIC LTD.

= P&P 20p Govt URST ROAD, LONDON, NW$
Motorola. National, Mullard etc. Pieasa add VAT to total ovt., Colleges. etc. orders accepted. = 2333 g

PROXIMITY SENSOR

‘ TYPE EP45
ANIMAL VEGETABLE OR MINERAL

DECADE
RESISTANCE MopE, 8000 TimMg ELECTRONICS (1

<

e C c H A new type ot fectric detector whict 1o
y C c C c i mited to metals Will detect movement of -

’ Q most matenals at considerable distances

Vanable sensitivity. will detect humans and
animals easily up to six feet away and provides
a T TL compatible output pulse of adjustable

4 width - Will count up to 5000 objects pe
minute
[s) Applications include secunty devices process cont and nting automatic alarm
* 101 OOMQ * 0.1% Accuracy and hazard warning systems, vehicie security detection of humans and animats. ec
% Colour coded dlglIS‘ Q) yellow. KQ white, M(Q red Power supply requirements 12-15 volts at 30mA
TIME ELECTRONICS LTD. PHYSICAL & ELECTRONIC LABORATORIES LTD.
Botany |ndu_s"la| Estate Tonbridge, Kent MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT
Tel. Tonbridge (07322) 5993 (3 lines) 28 Athenaeum Road, Whetstone, London N20 9AE. Tel. 01-445 7683

WW-—056 FOR FURTHER DETAILS



free leaflet

BATYERY ELIMINATORS
STABILIZED POWER UN!ITS

Mileria senes Switched 1 to 30V In
0 1Vsteps 1A output Kit £11.45. Kit +
case £14.40. Built £18.40.
2A output Kit £13.95. Kit
£16.90. Built £20.95

6-WAY
SPECIAL
Switched output e
of 3, 4% 6 7%, g
9 12V &t 500mA s
£5.20. s
3-WAY MODELS « o
With switched output ana 4 way
multyack connector Type 1 3 / 4%, /
6V at 100mA £2.94. Type 2 6 / 7% /
9V at 250mA £3.10.

RADIO MODELS

50mA with press stud battery connectors
for radics etc 6V £3.45. 9V £3.25.
A2 +4Y:V £4.95. 6+ 6V £4.95. 94 9V
£4.95. Aiso 3V 300mA £3.95.
CASSETTE MAINS UNITS

7%V output with 5 pin DIN plug 50mA
model £3.45. 300mA model £3.95.
CAR CONVERTERS

Input 327 DC Output & 7% 9v DC 1A
regulatec £4.75 «.

+ case

DELUXE KIT FOR JC12

Velume and tone controls and extra parts
for the pcb Mono £2.33. Stereo £4.95.
JC12 POWER KIT

Supplies 25V 1Amp £3.55.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and
tuners Mono £1.50. Siereo £3.00. Type
2 for ceramic or crystal pickups Mono
88p. Stereo £1.76.

SEND SAE FOR FREE LEAFLET

S-DECS AND T- DECS*
S-DeC €.

T-DeC £4.05

u DeCA £4.45
u-DeCB £7.85 |
16 dil IC carriers
with sockets £2.05 T

PRINTED CIRCUIT KIT »

Make your own printed circints Contans
etching dish 100 sq ins of copper clad
board 1Ib fernc chlonde etch resist pen
drill bit and laminate cutter £3.95.

BATTERY ELIMINATOR KITS
Send sae for free leaflet on range

100mA radio types with press stud
battery terminals 42V £1.95. 6V £1.95,
9V £1.95. 4Y,V+4YV £2.60. 6V + 6V
£2.60. 9V + 9V £2.60.

100mA cassette type: 7'V din nlug
£1.95.

Stabilized 8-way types: transistor
stabilized 10 give low hum 3 7 4Y, / 6/
7Y 9712 7 15 7 18V 50mA model
£3.15. Y Amp model £6.50.

Heavy duty 13-waytypes: 4%, /6 / 7 /
8% 11,13/14/17/21/25 28
34 142V 1A €4.40. 2A £6.95.

Car converter kit: Input 12V DC OQutput
6/ 7% 7/ 9v DC 1A regulated £1.95.

SWANLEY ELECTRONICS

DEPT. WW, PO BOX 68. SWANLEY. KENT BR8 8TQ
Post 30p on orders under t 2 23 otharwise free Pores include VAT
aeduct 74 on tems markedx otherwise 11%) Official orders welcome

{Overseas custnmers
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SINCLAIR CALCULATORS » SINCLAIR PROJECT 80
Cambridge Scientific £11.45. Oxford 300 FM tuner £13.25. Q16 €9.50. PZ5 QUALITY ELECTRONICS LTD.
£13.30. Programmable Scientfic with £€4.95.P26 £€8.70.240 £5.75. Sterec 80 .
froe maes unt €24.95. Mas unit for il | £11.95. Project 8050 £18.95. FOR SA@NUWA@ MULTITESTERS
other models £3.20. - R READERS SERVICE N
sINcLAIR Iczo CATALUGUE ON REQUEST O A C [s]
JC40 AMPLIFIER IC20 10W+ 10W stereo amp kit with -
New integrated circuit 20W amphfier punted circuit £4.95. PZ20 Power supply [
chip witf pcb and data €4.45. for above €3.95. VP20 Control and MULLARD DIGITAL DISPLAYS. L‘{\v'&ﬂsk:gs"!' -
preamp kit £7.95. SP20 10W 4 Ohm ZM1500 12 12 ot 7 6mm migh digits
MAINS TRANSFORMERS speaker for 1C20 £2.95. CS20 Grzenens f0.a dimm E3DnE il 0 TV PE e
6-0-6V 100mA £1. 9-0-9V 100mA €1. 11x6x3in case for IC20 £2.95% i Drems @ 66 8 18 150
12-0-12/ 50mA €1. 0/12 15°20 . N
24 30V 1A€3.60%.0/12/15,20 24 Jclz AMPUHER» . - - XVOB‘BULATON. Sannel & Hution CT501 ~ @ S T 16 o
- acellent conthion £325 e carr UK
30V 2A £4.95+ 6W IC audio amp and VAT I b ) £3.73 £3.91 £4.10 £5.00 £5.55
with free data and | 500 A 0.4 061 £382 14.72 5.2
FERRANTI ZN414 prnted circuit . WEE MEGGERS 500y £17.50 inc P &P s o s on gs g-g
IC radio chip £1.44. Extra parts and pch €2.254. "'n/ avart l' s bRy
for radio £3.65. Case 90p. Send sae for r

VU METERS AVAILABLE
LEMANIA AIRCREW CHRONOGRAPHS

Stanless steel < ase with screw back iuminous hards and markings One hith sec sweep hand
cuntrolled « ity ot main Nt by press to start and stop and return to zero
button 15 jewel movement Many of these watLhes are as new but all have been completely
vverhauled and checked for accuracy Fitted strap White face £18.80. Black tace €19.78
e
UNIVERSAL AVOMETERS. Ranges DC Volts 25 10 50 100 10004} vi DC currem TmaA.
2 5mA 10mA HOmA 100mA S00mA 1A AC Voits 10 100 Y 000 (1K(} V} Resisiance 100K(}
(md scale 1K) 1M m s 1OK) YOM im s 100K) Fitted as usual with AVO reverse movemeni bution ard
cutout £28.50 (inc PP & VAT) Good condition with test cernticate)
COMPUTERS AND PERIPHERALS. !ICL 7070 2 UNIPLEXER wumpiete £150. BRPE 110¢h sec 8
e apen tape ponsenes €£120. Mullatd AW 4745 corestores €30 Plessey TRK TS 1 by
corestares £28. Ampes & DR T il tape berads 7 K S 1o o PO AL ICH 1971 & 1071 Gieves matars
w1d sacoum blowers PLOCA, LOU 1CL 80 (£DSE) disc doves mechanical spares P.OA. RCA ICL
1500 seties electonsl et mus hatical spares PLOLAL Belbng Lee R F 1 suppressors 303 phase
JOA (B0H €30, STC Seattycar hire (smoke) deteclon date avaidable €15, Vactic Shall position
ercader e TIDP10T 000 Fat €18 Calia Ay honer 3 cocarder amplene €350,
A B VAT and e e
We can also desiyn and construct non standard interfaces between computers instrumentanon and
control equipment ete and we have a large number of one off pieces ol test equipment It you have any
probiems i this lreld  do not hesiate 1o gel in 1ouch with us Contact D P Manager Chus Seton tExtn 3)
GE Optieal Tape Readers 5 7 and 8 wrack 300 ch sec  bultin amps and cont ccts  Excellent
cundhton Tested £70 inc P&P and VAT
Fur detais on these and many other products including analylical equipment actuators synchias servo
motors coaneuins recd switches  stopwatches Plessev VHF equipment 1antalum capacilors relays
metal unide (esistors automobaile 1est equipment power supplies see vur Sept WW advert or request
catalogue on oifitial letter heading

AW et e

ENVIRONMENTAL TEST EQUIPMENT
A standard Range offering the following facilities:
High tempecatures to 500 C Pressure cycling
Low lWempeatutes o 75 C Sand and dust eaposure
Murtadity «yCliog Corrosive yas exposure
Thermaot shock Faplosion test
« o man For tullntormuanon wate o phone wennn W

Derc (‘ (gl()(‘{l‘ﬁﬂl(' Jales ﬂl‘(]

Bays'. 24 High Street, Lydd, Kent VAT No. 201-1296-23
Telephone Lydd 20252 Telex 965265 (AB Servolyap)

WW—084 FOR FURTHFR DETAILS
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THE HONEYWELL KEYTAPE UNIT

1s a multi-channel Keyboard to Magnetuc Tape System recording Keyboard entered data on 2'' tape in
80 or 120 character records in a form easily usable as a computer input/output and verifier. 240 Volt
operation

Honeywell Keytape Unit as picture. Checked, tested with Manual, £215 ea

As above but less data boards Tested forward/backward tape movement and control
entry /exit via read /write boards. £105 ea

etc Data

Exactly as above but less keyboard and table. £80 ea

All units carnage paid

KEYBOARDS as pictured also available at £20 each Carr £2 50

ALWAYS SOME LOW COST PERIPHERALS — PUNCHES, READERS, PRINTERS ETC.

Wireless World, November 1976

Four COSSOR VDUs
401-2A/C2 with Control
£750.

model
Unit

PAPER TAPE STATION Model
2601/1 with Elliott 250,203
and Teletype Punch TCB110
£325.

TELETYPE 35RO in Standard
Upright Case at £215 ea Special
Offer of a FREE Brand New Ultra
Modern Electronic Keyboard with
first TEN Purchasers

ICL 2102 READER, £250.

ICL 2801/2 Disk Drives. Four
available at £175 each or all four
for £600. Including control

COMING IN
TALLY PUNCH
& READERS

Rebuildable KEYBOARDS as
previously advertised sull available
at £6 ea Carr £2 50

THE LATE MODEL
MARCONI OSCILLATOR
TFBBSA/1

n superb condition cover
ing 25HZ to 12MHZ sine
wave In 3 ranges and 50HZ
o 150KHZ square wave
High output 31 6V Meter
scaied in volts and dbs

ALL ITEMS £22.50 ea.
SPECIAL OFFER pick 3
different 1tems of the 5 for

£60.
Carnage .2 50 each or £5
for 3

MARCONI TF675F
WIDE RANGE
PULSE GENERATOR

variable outputs up
to 50V Opuonal delay
Small compact unit

FURZEHILL VALVE
VOLTMETER V200A
Audio 1o 10 MHZ with
probe 1mV FSD Fine con

diten

MARCONI TF1106
NOISE GENERATOR

4 ranges 0-5 010 0-15
030

AVO VALVE
TESTER CT160
The Surtcase Size
approx. 15" wide x 10
high x 11" deep

R.F. WATTMETER TS118A BIRD ELECTRONIC CORPORATION
FREQ. RANGE 20MHZ TO 1400MHZ. POWER 2 WATTS TO 300 WATTS 4 RANGES IMPEDANCE 50 OHMS Designed
also to be used as a Dummy Load Small portable instrument. In Superb Condition supplied in transit case with MANUAL

AND SPARES £75 each

COME AND LOOK ON OUR SHELVES — HUNDREDS OF OTHER ITEMS TO
INTEREST YOU. TOO FAR AWAY? THEN SEND FOR LISTS

HEWLETT PACKARD €700.
RHODE & SCHWARZ VACUUM PUMPPY T |
POLYSCOPE SWOB 1 and SWOB 2 frum €550, fwin ey 20 110V HOH: M st
GENERATOR BN41022 300 1000MHZ €186, guaranteed €22.50 ea }
DIAGRAPH AND GENERATOR 3MH/ 10 300MH on €600 P
3 LA N 10mey €85, DB . €120. M
e R €65 P -+ Miisiry OSCILLOSCOPE, 1436 Double Beam DC 6MHZ €95 co
12.CHANNEL CHART nzconnm €17.50 B —
TELONIC SWEEPER 2000 | ot L ™ 20KHZ €120 ROYAL INVERTORS fa put 4 13
MARCONI osanLnon 2C ¢ Nice 3 €50. New Ciaicd £12.50 each
Soum'raon F252 AC e O\ 1 >
n's e €40. 0~Lv €10 EACH susmsm PO\NER SUPPLY
MARCONI W ge Osc q 1a 1€ 10MF : Wa 1 1 JKHZ 45 ! s 20 Au
uare We gh outp ) e t £90 aa OTHE "(‘WF aurn‘ i
MARCONI £190. tTELEPHONES. Pr 1 H e style 746 y €6.50 ea. Mudc
MARCONI Generator TF867 15KHZ 10 30MHZ £60 ea. wo )1 €4.50 as. P&P 75p e P&P 75p
MARCONI ADAPTOR [V 0 T 38 £25. TELEPHONE EXCHANGES. cg 15 w: iyl o £95
AIRMEC i 1¢ 279 £120. MUFFIN FANS. x g x £2.50 ea. P&
FLANN SIGNAL GENERATOR 1,pe ¢ BOOMHZ to 4 b £150.
COLLINS RECEIVER UNITS win buit 0 1ub oe ow MHZ 10 10 No nfo PHOTOMULTIPLIER type 9314 £4 ea. P&P ybes av "
en-Minist Type IPTOULR Limited .Porznnomnms_, 5p 6a. P&P exlia bodizd AB L PCB M Brand New 1
MARCONI TF142F DISTORTION FACTOR ann g e Al at ganged wnged 100K .
a0 udes all spur €37 50 on “BEEHIVE TRIMMERS 3 30p! Brand New 40p P&P 1 £3.50 P& €15,
AVO TRANSISTOR ANALYSER CT446 £30 ea. P&P 1125 1000 off £25. PRP: 1 50
MARCON| PORTABLE FREQUENCY METER [ 1070 6OMH LARGE RANGE ELECTROSTATIC VOLTMETERS £310 Y K
w £27.50 ca £5. The E'I P ,\v P&P 5
DECCA NAVIGATOR DISPLAY UNIT. £12.50 VARIACS 18 ea.; JOA £30 2.
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No neads £65 DON'T FORGET YOUR MANUALS SAE with requ t
TUBES. 4/l Brand Ne Elecyostatc o pe 4 £2.50 o»
£ vU / £ £3ea. P& e fc St
OUR PRICES TOO HIGH? — THEN MAKE US AN OFFER WE CAN CONSIDER &F Magnetc defiec P : EI oa.
FOR THE Vou BUILDER Ne. * 8
£4 each. A ax 1 £9 sach

NEW CRATED £35 each

MICROCOMPUTER — GOT TO BE ON THE CHEAP
SORRY, 35R0’s ALL GONE BUT NOW OFFERING

CREED 5 LEVEL COMBINED PRINTER AND PERFORATOR

CREED 5 LEVEL !
PAPER TAPE READER £25 each

CREED 7B
TELEPRINTER CRATED £40 each

£5 discount on any pair plus FREE carriage. Otherwise £2 50 carriage each item

Minimum Mail Order £2 Excess postage refunded Unless stated — please add £2.50 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with x 122 % VAT, otherwise 8%
Official Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open9am t0530pm. Mon. to Sat

CHILTMEAD | T

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, King's Road). Tel. Reading 582605
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-
The world’s most famous company in communication, the Nippon WIImSIow
Electric Company Ltd., Tokyo, has developed the famous NED CQ -
radio amateur gears, being with regard to design, quality, reliability Audlo
and price real pace-setters for today’s communicators.
First in history of amateur radio, such a big and famous company with
more than 80 years of experience in construction of communication =
facilities, made its experience available to radio amateurs around the THE f'rm for Spea ke rs
world.
The NEC, which has declared microwave space communication to its A E B oy 9100
ali H N M aker aroup .3, 0,0r ohm . .
speual'ny, knows perfectly which attributes equipments must have for Baker Group 35. 3. 8or 15 ohm : £10.75
becoming bestsellers. Baker Deluxe. 8 or 15 ohm . £12.38
Today we present: Baker Major, 3, 8 or 15 ohm £10.69
Baker Regent, Bor 15 ohm . . £9.00
Baker Superb, 8 or 15 ohm £16.31
Celestion HF1300 8 or 15 ohm . £6.98
NEC CQ 110 E DIGITAL Celestion MH 1000 horn, 8 or 16 ohm £13.50
Decca London and X over £36.90
Decca DK30 and X over £24.70
EMI 5" Mid range £3.15
EMI 6%2" d/cone roll surr 8 ohm . . - £3.93
EMI 8 X 5 10 watt, d/c, roll/s 8 ohm . £3.56
EMI 14" x 9" Bass 8 ohm . £11.92
Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.38
Elac 6%2’ d/croll/s 8 ohm . £3.83
Fane Pop 15 watt 12" £5.50
Fane Pop 33T 33 watt 12"’ . £9.75
Fane Pop 50 watt, 12" £12.50
Fane Pop 55, 12’ 60 watt £15.50
Fane Pop 60 watt, 15"’ . £17.95
Fane Pop 70 watt 15" £18.75
Fane Pop 100 watt, 18"’ . £27.95
Fane Crescendo 12A or B, 8 or 15 ohm . £37.95
Fane Crescendo 15, 8 or 15 ohm £49.95
Fane Crescendo 18, 8 or 15 ohm . . £67.95
Fane 8077 8 d/c. rolls/s, 8 or 15 ohm £5.18
Fane 8017 8'"d/c roll/s 8 ohm £8.96
Goodmans BP 8 or 15 ohm £6.20
Goodmans 10P B or 15 ohm . £6.50
Goodmans 12P B or 15 ohm . £14.95
Goodmans 12P-D 8 or 15 ohm £16.95
T i - ’ Goodmans 12P-G 8 or 15 ohm £16.50
allband. HF, 300 watts transceiver, 160 / 80 / 40 / 20 / 15 / 11 Goodmans Audiom 200 8 ohm £13.46
/ 10A / 10B / 10C / 10D / WWV, modes FSK, USB, LSB, CW, EeGERS ArE TU0L) el : 280
AM, with separate 8 pole X-tal lattice filters for each mode fitted. SOOdma"SAX'.Om o 8“0' 15 Gy GUEK D
. . . - ocodmans Twinaxiom 8’ 8 or 15 ohm £9.50
Further features: Side tone at CW, VOX (automatic transmit-receive Goodmans Twinaxiom 10°’ 8 or 15 ohm £9.86
by talking into microphone), 11 meter CB band. all channels easily Kef T27 £5.18
selectable through digital counter, excellent receiver sensitivity at Kef T15 £6.25
extreme crossmodulation security by application for the 7360 low Ket B110 . £6.75
noise beam, deflection mixer tube. Kef 8200 57-35
This feature alone makes of the NEC CQ 110 E a toprider. Fixed Ee: g:\%g Egg'gg
channel communication on 22 channels is possible. A 60 page Kzf DN12 £5.39
manual and a high quality dynamic microphone are supplied with the Kef DN13 £4.05
transceiver. Speaker, AC 100-235 volts and DC 13.5 volts power Richard Allan HP8B 8’ 45 watt £11.93
supplies are built in of course. Richard Allan CG8T 8’/ d/croll/s £7.65
STC 400 1 G super tweeter £5.90
STC 400 1 K super tweeter £5.90
Baker Major Module, each £13.28
NEC cQ 301 Goodmans Mezzo Twinkit, pair £46.50
Goodmans DIN 20, 4 ohm, each £13.28
I - - _— . Helme XLK35, pair £26.75
" :;“ﬁ«a; s - B TR Helme XLK40. pair £38.50
com e ; Heime XLK30, pair £€21.95
A W Kefkit 1. parr £51.00
‘%‘ - Kefkit lll, each £46.00
Richard Allan Twinkit each £13.46
Richard Allan Triple 8, each £20.25
Richard Allan Triple, each £25.16
Richard Allan Super Triple, each £29.25
Richard Allan RAS8 kit, pair £37.80
Richard Allan RA82 kit, pair £59.40
Wharfedale Linton 2 kit (pair) £21.50
Wharfedale Glendale 3 XP kit, parr £47.70
Wharfedale Dovedale 3 kit, pair £59.40
All Radford, Gauss, Castle, Jordan Watts. Eagle Lowther Peerless Tannoy
units in stock
Prices correctat 6/10/76
ALL PRICES INCLUDE VAT
Cabinets wadding. Vynair Crossovers etc
Send stamp for free 38 page booklet 'Choosing a Speaker
FREE with all orders over £10 —
allband HF, 3KW, linear amplifier, 160/80/40/20/15/11/ Hi-Fi Loudspeaker Enclosures Book
10 meter, for modern amateur communication. Two EIMAC 3-500 2 All units are guaranteed new and perfect
triodes, in zero bias grounded grid application guarantee long trouble Prompt despatch
free communication. The NEC CQ 301 can be driven by our CQ 110E Carniage and insurance Speakersupto 12 60p 121 15 +1 75 18"
or other exciters capable of about 50-100 watts of drive. AC power £2 50 Kits£1 each (£2 per pair) Tweeters & Crossovers 33p each
supply 100-235 volts is built in of course.
RETAILERS: Do not hesitate to accept our offer. Join us in selling W".MSI.OW AUD'O
these best sellers! Dept. WW
Loudspeakers & Export Dept: Swan Works, Bank Square, Wilmslow,
Sole distributor in Europe: Cheshire SK9 1HF. Discount Hi-Fi, PA etc: 10 Swan Street,
-~ Wilmslow. Radio, Hi-Fi, TV: Swift of Wilmslow, 5 Swan Street,
Cbc Corp., Via Valdani 1—CH 6830 CHIASSO—SWITZERLAND Wilmslow. Tel. (Loudspeakers) Wilmslow 29599, (Hi-Fi, etc.)
Phone: (091) 44 26 51. Telex. 79959 CH VAL ed it
Access and Barclaycard orders accepted by phone
WW—090 FOR FURTHER DETAIL - WW — 109 FOR FURTHER DETAILS
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It’s good to see the

SOUNDEX

Mixers back

29999
2 ey 88

Floating Each RSA PPM All-
transformer  with & to metal
nputs 5 modes pan-pot. BS 4297  case
Plus: Pre-fade listen, break jacks on four channels,
A-B tape monitoring, Built-in 1KHz line-up osc.,
XLR-type connectors, 24-volt power input.
For broadcasting and recording. less than £400pius VAT

SOUNDEX LIMITED

728 High Road, Leytonstone, London.  539.4347
WW—103 FOR FURTHER DETAILS

Your choice of
Live Sockets-
Instantly!

A Lexor DS BOARD gives you up 10 6
sockets ‘rom one power outlet Portable
or perrranent fixing compact units with
safety naon Qver 1 000 socket
combinations available from stock All
types ot fittings and finishes

Brochur> from

LEXOR IS BOARDS LIMITED
Alieslev Old Road Coventry
Telephoie 72614 or 72207

127

1st EDITION

£ 10.60 (UK)
Elsewhere £11.90

The Semicon
International

Diode & SCR Index

ISBN 0 904944 02 6

A COMPANION VOLUME TO THE PROVEN

Semicon
International

Transistor Index

ISBN 0904944018
These prices apply only when a remittance is sent with vour order.
Otherwise a booking charge of 10% will be added. Air-mail extra.

Each volume has a unique easy reference alpha-numeric listing of .the
maximum ratings and characteristics of some 25,000 discrete devices
of international origin—European, USA and Japanese. Essential toall
Engineers, Technicians and Buyers. Accepted worldwide as tvh.e hest
of its kind available—and with a 12-months guarantee of viability.

* ALPHA-NUMERIC LISTING OF ALL DEVICES
EXTENSIVE SUBSTITUTION GUIDE
CV DEVICES AND COMMERCIAL EQUIVALENTS
TERMINATIONS
* ALTERNATIVE MANUFACTURERS & AGENTS

6th EDITION
£9.60 (UK)
Elsewhere £ 10.60

* % %

ACCESS/BARCLAY/INTERBANK accepted. Quote card No.

Refund if not satisfied and book is returned within 14 days.
Semicon Indexes L.td. 2 Denmark St. Wokingham. Berks. RG11 2BB.
TEL: WOKINGHAM (0734) 786161

WW—019 FOR FURTHER DETAILS
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MULTIMETER F4313 (va0e in USSR)

SENSITIVITY

1200V DC range 10,000 ) V
Other DC ranges 20 000 )/ V
1200 AC range 6.000 L)/ V
600V AC range 15.000 () V
300V AC range 15 000 /v
Other AC ranges 20 000 ) V
AC/DC current ranges 60-120-600uA-3-12-300mA-1 2-6A

AC/DC valtage ranges 60-300mV-1 2.6-30-120-300-600 1200V
Resistance ranges 3004)-10-100-1000K

Accuracy 1 5% DC 2 5% AC (of full scale defliection)

Mirror scele and knife edge pointer Taut suspension of movement Transistor
amplifier 13 used for all AC ranges thus achieving a common linear scale for both AC
and DC ranges

Meter 1s fully protected for a transistorised cut out relay circuit Range selection s
achieved by clearly marked piano keys Power source 5 1 5V dry cells
Dimensioris 95 x 225 x 120mm

PRICE £37.50 pius VAT
Packaging and postage t 1 10

OSCILLOSCOPE CI-5
Made in USSR

Extremely simpie and easy 10 use single beam
oscilloscope  Well proved design based on standard
octal valves makes servicing and maintenance
straightforward  and inexpensive  Because of s
bandwidth of 10 MHz the instrument 1s suitabie for
general electronic  applications and educatianal
purposes where a sophisticated instrument would be
both 100 expensive and delicate 3-in tube giving a 50
x 50mm clear display Amphtude and time base
calibrations  Sensitivity 30mm /v max Tnggered and
free-running time base suitable for displayig pulses
from O 1 usec to 3 msec AC mains operation
Price £55.00 ex. works
Packing and carniage (U K only t 2 50)

FULLY GUARANTEED
0A2 0.45 6SN7GT  0.55 KT66 3.40° pL508 0.90
DA3 0.55 12AT7 0.45 ——1 KT88 = 3.65 PS04 1.30
082 0.45 12A07 0.38 d
0c3 045 12Ax7 038 PC88 065 PY3l 050
003 0.45 1284A 0.80 PLI00 0.55 Py33 0.63
5R4GY 1.00 1286 0.60 ® PCC84 0.45 pygl 045
504G 0.55 128E6 0.60 PLCBS 0.45 pyg? 0.45%
524G 055 12847  0.60

PCCB8 0.65 PY8s. 0.50

SET 065 12xa 050 S A vES PCCBS ' 055 Pyso0A 110
6AB4 0.50 19a05 0.75 - PCCIBY  0.65 PYSOD 0.50
6AJ5 0565 30a5 0.70  ECC83 0.38  EF86 040  pgrao 0.40 1121 5.90

6AKS 0.45 35A3 0.70  ECC84 0.35 FEFI183 0.35 PCF82 040 1722 5.90
6ALS 0.30 3505 0.80 ECCBS  0.45 EFIB4 040  pCrgs  0.65 wABC80 0.50
6A05 0.50 3585 0.70 ECC86  1.25 FFL200 075  pgr200  0.80 UAFA?  0.70
6ATE 0.60 3505 0.70 ECC88 060 ELM 0.70  pcF201  0.85 ygcAl  0.50
6AVE 0.50 3545 0.80  ECC89 0.60 ELI 060  pCrB0Y  0.55 ygCsI 0.50
6AWBA  0.75 35WA 0.60 ECCIBY 080 EL4 0.80  prrg0? 055 UBrs0  0.50
6AUG 0.40 504 1.00 ECF80 0.45 EL8I 0.60 PCH200  0.75 |BF89 0.50
6BA6 0.38 5085 0.85 ECF82 0.45  EL82 0.60  pCLaI 0.55 yccs4 0.75

68HE 0.75 5763 1.50  ECF8O1 0.75 €84 0.35 PCL83 0.70 ucr80 0.75
68J6 0.75 EABCBO 040 ECFB0Z  0.75 EL90 0.50 PCLB4 0.50 UCH42 0.80
6BNG 0.80  EaCOI 0.55 ECHe2 0.85 EL95 0.70  PCLB5 0.60 ycHsI 0.50
6BN8 0.65 EAF42 0.70  ECHBI 0.50  EL500 080  pCLBS 0.60 ycLs2 0.40
6826 055 EAF801 065 ECHE3 050 EMSO 055  PCL200 075 yclel  0.70

6827 0.70 EBCAT 0.75 ECHB4 0.50 Em8I 060  pp500 1.70  uf4y 0.75
6CA 0.40 EBC8I 0.50  ECLBO 0.40 EMB4 040  pr200  0.70 yF42 0.75
6086 0.50 E8F80 0.50 ECLBI 0.75 EY51 0.45 PL35 0.40  yfap 0.40
6EA8 0.75 EBFBI 0.50  ECL82 0.42  EY51 045 P36 0.60 yFg5 0.50
6GKS 0.70 EBF8Y 0.40  ECLB3 0.75  EY87 050 P38 0.65 Urg9 0.50
GKE 0.65 EC86 0.75  ECLB4 0.60 EY88 0.50  pL8) 0.55 yu41 0.70
644 0.75 EC88 0.75  ECI85 0.65 €240 0.60 P82 0.50 84 0.50
8J56T 055 EC91 260  ECLB6 0.55 €741 075 P83 0.50 uv41 0.55
GJ6 0.35 ECC40 080 ECLLBOD 4.50 £780 030 P84 0.50 uv42 0.55
6L66T 0.60 ECC81 0.45  EF80 0.35 781 035  pL95 0.70 uyYs2 0.60

6SL7GT  0.55 ECC82 0.38  gr85 0.35 G234 0.75  PL5G4 0.90 Uv8s 050

HIGH GAIN DARLINGTON PAIRS TRANSISTORS FOR T.V.

Plastic 3-Lead Case Darington Pars Typical

current gain 30 000 Max  collector voltage R20088 0.95
Vreo 40V Max collector current 400mA R20108 1.65
1CBO-1UNA BU126 1.55
BC516 PNP £0.80 BU133 1.55
BC517 NPN £0.80 8U208 2.00

Z & ! AERC SERVICES LTD.

Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF

Tel.: 727 5641 Telex: 261306

Retail Branch:
85 Tottenham Court Road
London W1. Tel: 580 8403

WW—053 FOR FURTHER DETAILS
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=== PROTO-TEST PRODUCTS S micux

QT SOCKETS AND
BUS STRIPS Geivls

: E P
. QT-59S £8.00 b

. QT-59B £1.60 >

QT47S £6.40
- QT478B £1.45

'aQr-35S £5.50
4 QT-35B £1.30

:EQT-ws £3.75

IQT-1ZS £2.95

‘‘ar-8s £2.55

:QT-7S £2.40

PC-14 £2.80

PROTO-CLIP DTL/TTL/HTL

CTORS CMOS /etc. . f\
ﬁ}%”w

C-16 £3.10

/ i
c24£550 " | OGIC PROBE LP-1

C-40 £8.90

With Pulse Detect/ Memory LED

«#4. 5 PB-101
w2\ PpB-
5.7\ pB-104

d

\i.fff 23.55

"

"7 pB-103 ¢ '  £52.65
;vi£47.1o e

CATALOGUE AVAILABLE

All goods new to full manutacturer's spec No substandard part
sold Vistors welcome by appointment Colleges. Govt an
Account Orders welcomed

TERMS: Non-Account Customers Cash with Order Standard
P&P 50p Please add VAT 1o overalt tota

RAaSTRaAG ELECTRONICS LTD.

275-281 King Street - Hammersmith London W6 9NF Tel.01-7483143/2960 - Telex 24443

The Hi-Fi Year Book is more than just a handy
reference. It is a sensitive instrument enabling you
to pinpoint and track down the finest Hi-Fi items
on the market. There are 500 pages of products.
photos and expert articles to help you in your

choice. Separate iilustrated sections cover every  [Ibissmmidistuhmbi ikt i odeded
maijor category of equipment—telling you what Recorders/Speakers/Cabinets/Audio Systerns

each item does, what it costs, who makes it and
where to buy it. What's more, there are
authoritative articles on the latest developments
and how to apply them. Order your copy today.
before it sells out. .and you'll be tuned in to the
finestin Hi-Fi all through 1977!

\

x>

HIFl YEAR BOOK

1977 Eagle S
Available direct from the publishers @ £3.40 Everything from a jack plug | Registered in England No 677128
inclusive or from leading booksellers and t ‘ Regd Office Dorset House, Stamford
newsagents price £3.00 Oareceiver | Street. London SE1 9LU

| ORDER FORM

To IPC Business Press Ltd.. Room 11,
Dorset House. Stamford Street
London SE19LU

Piease send me copy copies of
Hi-Fi Year Book 1977 @ £3.40 acopy
Inclusive, remittance enclosed.

Cheque P.O. should be made payable
to IPC Business Press Ltd

F-.

rm
%

\

(please pnm)-
Address s

T

!
!
!
I
!
!
‘ Name - _—
\
1
\
\
\
1

e
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RELAYS—UNISELECTORS—
SWITCHES

MINIATURE PLUG-IN RELAYS (Siemans/Varley)
with perspex dust cover and base

6-12-24-48v D.C. In Stock

2c/0 50p: 6 make 60p

4¢c/075p: P& P 10p

S.T.C. MINIATURE (P.C. Mounting)
with dust cover

2c¢/0(18/24v)45p P P 10p
4c¢/0({24/36v)50p P P 10p
6c/0(36/48v) 75p P.P 10p
CLARE-ELLIOTT MINIATURE RELAYS
{Hermatically sealed) 2 ¢/0 675 ohm
24v D.C Couls (22 x 22 x 10 mm} 75p
LT.T. 240v A.C. Plug-in RELAYS
twith perspex cover) 10 amp contacts
2c/065p3c/075p PP 10p

mains (230v A.C.) RELAYS OPEN TYPE
Chassis mounung (60 x 60 x 35 mm)
2c/0 5 ampcontacts 60p P P 10p

REED RELAY 3 MAKE (50 x 20 x 20 mm)
3500 ohmcoil 24v D C 50p

REED SWITCHES (1 MAKE)

Type 1 (18 x 3 mm) 12 for £1

Type 2 (48 x 5 mm) 8 for £1

G.E.C. RATCHET RELAYS

310 ohm Red or Blue Cam. £1 P P. 20p
UNISELECTORS 25 WAY

5 Bank Full Wipe 75 ohm £5.50 P P 50p

6 Bank Full Wipe 75 ohm £6.25 P.P 50p

12 Bank Half Wipe 68 ohm £6.50 P.P. 60p
CLARE TYPE 11 UNISELECTOR (Ex Equipment)
6 Bank 10 way 100 chm £2.50 P P 25p

D.C. SOLENOIDS 24v (Cont Rated)

10ib Puti 20 mm Stroke. Size 50 x 48 x 42 mm
75p PP 15p

FOOT SWITCH "SQUARE-D' H.D.

20 A Make/ 10A Break at 240v A C

600vA.C /['.C Max. £4 PP 75p

BURGESS FMICRO SWITCHES (VCSP)
Single Pole c/o 8 for £1 PP 10p

DECADE (THUMBWHEEL) SWITCHES

6mm Digits. 50p each Bank of 8 with mounting brackets £3
PP 20p

DECADE INDICATOR SWITCHES with plus & minus
Push Buttong 6 mm digits 75p each P.P. 10p

KEY SWITCHES '1000° TYPE

4 c/o each way locking 60p P P 10p

6 make each way locking 60p P.P 10p

Bank of 4 4 c/oeach way 1 biased £1.25P P 15p

MULTICORE CABLES

8 CORE RIEBON (RAINBOW) CABLE
8x 14/76 Forming Y2in wide strip
10m—£1.50: 50m—-£6.50: 100m
metre

S COREH.C. CABLE5x70/76 PV C

Black Outer PV.C O D 2 in

10m--£€2.5C: 50m—£€12: 100m--£22.50 PP 2p per
metre

6 CORE ARMOURED 6 x40/76 PV C INS

Outer Sheath-Flexible Galvanised Tubing 0.0 %in
10m—€3: 50m-—£14: 100m-—-£25. P P 2p per metre

6 CORE SCREENED6x7/76 0.0 6 mm

10m-—£1.5C: 50m—£6.50: 100m-—£12.00 P £ 2p per
metre

36 CORE SCREENED 36 x 7/76 (36 colours) O D

t1mm
10m-—£3: 50m—£14: 100m--£25 P.P 2p per metre

VARIOUS

E.N.T. MODULES. input 190-260v 50 HZ. OQutput 13.7Kv
PK@0.50/a (150x95x 70mm) £12 PP £1

AIR PRESSURE SWITCH 0-10 Ib Vanable

Switch Contacts 15 amp. Change-Over £1.50 P.P. 25p

DEAC CELLS 12v at 225 m AH
Complete with charging unit £3 P P 50p

H.D. THYRISTORS 65 amp 100 P.).V.
On deep finnad heat sink £2.50 P P 50p

“BLEEPTOME" AUDIO ALARMS
12vD.C 50p P.P. 10p

GEARED MOTORS 230v A.C. (Int Rating
110r.pm £2.25P.P 75p

MAGNETIC COUNTERS

6 digt 4Bv D C {Non-Reset) 92 x 32 x 22 m.m

New/Boxed E1ea PP 15p

NUMICATORS 0-9 (L H/R.H Decimal Point)

light conducted from individual 12v buibs onto display
Character size 20 x 10 mm overail size 25 x 60 x 68 mm
€1.50 PP 25p

D.C. POWER SUPPLIES Input 240v A C
TYPE 1 20v D .C at 1 amp. Fully regulated 155 x 155 x 75
mm totally enciosed £5 P P. 75p
TYPE 2 20v D.C at 500 m/a stabilised on open chassis 170
x 100 mm £2.50 P.P 75p
AMPLIFIED TELEPHONE HANDSET w:th buiit in volume
control_Ideal for noisy W/Shops or the hard of hearing
£1.50P P 25p
TELEPHONE HANDSET with Press to Speak
£1.50P.P 25p

PLEASEADD 8% VAT

J. B. PATTRICK

191/193 LONDON ROAD
ROMFORD, ESSEX
RM7 9DJ
ROMFORD 44473

£12.00 PP 1p per

switch

GIRO NO. 331 7056. Access ano
Barclaycard accepted. C.W.0. only

Offici accep!
Educationst & ‘Government Departments.
ALL PRICES INCLUDE VAT E: p.& P
* ™1 Shop hours: 9-12.30, 1.30-5 p.m. & days

19771SSUE 66 PAGES — 3000 ITEMS

— FULLY ILLUSTRATED
\\\\\\' 20p CREDIT VOUGHERS,
SN x ALL NEW STOCK
= SATISFACTION

" GUARANTEE
* DISCOUNTS

TRANSFORMERS
/ SEMICONDUCTORS
MODULES — AUDIO
HEATSINKS — S-DEC
AUDIO ACCESSORIES
TOOLS — TEST METERS
CALCULATORS — AUDIO
LEADS —BATTERIES—KITS
RESISTORS - CAPACITORS
CASES COILS — BOOKS
CONNECTORS — VEROBOARD
PC MATERIALS — HARDWARE
BOXES — SCREWS — KNOBS
POTS —STORAGE UNITS.. ETC., ETC

SPECIAL RESISTOR KITS (CARBON FILM 5
Prices include post & packing)

10E12 W or W KIT 10 of each Et2 value
220hms— 1M, a total or 570 £5.29 net

25E12 YW or YaW KIT 25 of each E12 value, 22
ohMms -~ 1M a total of 1425 £12.64 net

SPECIAL CAPACITOR KITS

G280 Kit—PC Mounting polyester 250V § ol each value 0.01. 0.022.
0.047. 0.5, 22uF. 2 0f 0.47. 1:F £1.98 nel

€296 Kit—Tubular pelyester 400V 5 of each value 0.01,0.022. 0.047. 0.1
0.22uF. 2 of 0.47,F £2.67 net.

Ceramic Kit—square plaque 50V 5 of each value 22. 33. 47, 100, 220, 330,
470. 1000pF. 2200, 4700, F. 0.0tuF £1.66 net.

250y Paper Kit—Tubular metal case. 3 ol each value 0.05. 0.1. 0.25.
0.5 tuF £1.417 net.

500V Paper Kit—Tubular metal case. 3 of each value 0.025. 0.05. 0.t.
0.025. 0.5,:F £1.41 net

1000V Paper Kit—Tubular metal case, 3 of ezch value 0.01. 0.025. 0.05,
0.1,F £1.63 net.

" B.H. COMPONENT FACTORS LTD.

MULTIMETER v4341
27 Ranges plus Transistor Tester
16 7008/ Volt
Vdc--0 3—900V m
Te 8=0k
{de--0 06--600mA in 5 ranges

ranges

lac -0 3--300mA in 4 ranges
Resistance--2K {2--2M ¢ 1n 4 ranges
/ acy -—dc—2

ac -4°.of

hie ~10--350 in 2 ranges

Size-~-115x 215 x 90mm

Complete with steel carrying case. test

leads and battery PRICE £13.10 net

Ua341

MULTIMETER 04313
33 ranges Knife edge with murror scale
20 00042/ Voit High accuracy. mvde

de -1 5--600V in 9 ranges

Vac -1 5.-600V in 9 ranges
Idc--60--120 microamps in 2

jc--0 6--1500mA in 6 ranges
lac—0.6--1500mA in 6 ranges
Resistance - 1K{2--1M{2 in 4 ranges
db scale—10to + 12db
Accuracy--dc—1% ac
Size -115x 215 x 90mm o |
Complete with steel carrying case. test 4 1k
teads and battery ‘ﬁ
PRICE £17.09 net

MULTIMETER U4323
22 Ranges plus AF /IF Oscillator
20 0004/ Vo E
Vde -0 5--1000V in 7 ranges
Vac—2 5—-1000V in 6 ranges
ldc--0.05—~500mA in 5
ranges
Resistance--5()— 1M () in 4 ranges
Accuracy—5% of FS D
OSCILLATOR--1 KHz and 465 KHz (A. M ) at approx 1
t Size-- 160 x 97 x 40mm
Supphed complete with carrying case. test leads and
battery
PRICE £10.95 net
= —— e
MULTIMETER U4324
34 Ranges High sensitivity -
20 00092 Vort
Vdc—0.6—1200V in Y ranges
Vac -3—900V in 8 ranges
tde- -0 06--3A in 6 ranges
lac -0 3--3A anges
Resistance--261--5M% in 5 ranges
Accuracy—dc and R—2%:% of F.S.D
ac and db 4% of F.S.D
Size—167 x 98 x 63mm

Supplied complete with storage case. test
leads spare diode and battery
PRICE £12.72 net

(WW), LEIGHTON ELECTRONICS CENTRE, 59

NORTH STREET, LEIGHTON BUZZARD, LU7 7EG
Tel Leighton Buzzard 2316 (Std code 05253)

25my

2Y; iy

U4323
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ASTATIC
Communications
microphones to fit
every requirement

ATLAS SOUND
Complate line of public
address speakers and
microphone stands

CBS TAPE Bulk tape-for duplicating

TELCO Telephone answering
instruments, RF power
amplifiers and CB
accessories

GROMMES pbjic address amplifiers
PRECISION and sound systems

BLONDER Superb quality and per-
TONGUE formance—antennas
meters, MATV and CATV
products

TRUSONIC Speaker systems for
every indoor and outdoor
need

IRISH TAPE Premium quality tape
available in cassette, 8-
track. open reel, video

CONSOLIDATED
WIRE-CABLE AVA—coaxial connectors

UTAH Complete line of hi-fi
speakers and accessories

ROBINS
INDUSTRIES Audio accessories

SOUTH SHORE Citizens Band and Marine
TRADING Radio Accessories. Lock
Mounts

Write for
free illustrated

catalogs and specifications.

MOBH@N
Exporting Corp.
270-278 Newtown Road
Plainview, N. Y. 11803
Cable Address: Morhanex, NY
Telex: 96-7880

WW—027 FOR FURTHER DETAILS
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Advertisements accepted up
to 12 noon Monday, October
4, for the November issue,
subject to space being avai-
lable.

DISPLAYED APPOINTMENTS VACANT: £6.50 per single col. centimetre (min. 3cm);
LINE advertisements (run on): £1 per line. minimum three lines
BOX NUMBERS: 45p extra. (Replies should be addressed to the Box Number in the

advertisement, ¢/o Wireless World. Dorset House, Stamford Street, London SE1 9LU.)
PHONE: Owen Bailey on 01-261 8508

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Radio Officers-now y can
enjoy the comforts of home.

Working for the Post Office Maritime Services really
makes sense. You still do the work that interests you,
but with all the advantages of a shore-based job: more

time to enjoy home life, job security and good money. earn overtime. There’s a good pension scheme, sick

To qualify, you need a United Kingdom Maritime pay benefits and prospects of promotion to senior

Radiocommunication Operator’s General Certificate  management.

or First Class Certificate of competence in

Radiotelegraphy, or an equivalent certificate issued

by a Commonwealth Administration or the Irish preferably with sea-going experience, write to:

Republic. ETE Maritime Radio Services Division ( .690),
Starting salaries, at 25 or over, are £2905 rising ET 17.1.1.2.,, Room 643, Union House,

to £3704 after three years service. Between 19 and St. Martins-le-Grand, London ECIA IAR.

24, the starting salary varies from £2234 to £2627

according to age. In addition, a supplement of £312 Post Office Telecommunications '

p.a. is payable. You'll also reccive an allowance for
shift duties which at the maximum of the scale
averages £900 a year and there are opportunities to

Right now we have a few vacancies at some of
our coastal radio stations, so if you're 19 or over,

TELEVISION SYSTEMS AND
RESEARCH AMPEX

require additional

E N G I N E E R s Due to expansion of activities we are currently seeking a highly experienced

for the installation and maintenance of equipment in the UK
and overseas. Successful applicants must have at least two PR o POSALS E N G I N E E R
years' practical experience in installations or maintenance of

‘ A 2 for our Systems Group n Reading The successful applicant would work with a
electronic equipment, and a sound knowledge of television team of three engineers whose task 1s to prepare Proposals based on a

principals. They will be based at our Richmond branch and ‘;‘gz‘c‘?mﬁ;i Oi‘plﬁi'fs'iz:'eor: ,eghee;mﬁosm WOUl?l . Srawing mn;prehenswe
| A N . 5 uired, an equipment lis rawings and quotaton
will operg?e primarily in 1heA SOUth East of 'Englanq with It 1s essential that applicants have operational experience in TV studios and
opportunities for short term visits to overseas installations. mobiles. also that they are familiar with the charactenistics of video and audio
Salary in the region of £3,000 per annum plus a bonus and switches ighting power and air conditioning in mobiles etc

r will be Some short term travei abroad may be involved in cases where direct contact
|UnChd adllowance scheme. A company estate ca with customers is necessary either to define their requirements or to present

provided. the Proposal
We offer an interesting and varied job in a pleasant atmosphere Salary will be
TELEVISION SYSTEMS_ AND RESEARCH LTD. commensurate with experience and ability Please call Proposals Manager,
Market Road, Richmond, Surrey Maurice Nash. on tel?rphhone number (0734) 85200 extension 247. or send
your application to e Personnel Manager, AMPEX ELECTRONICS
Telephone 01-876 1198 L;D., 72 Berkeley Avenue, Reading RG1 6HZ. quoting reference

““Systems’’.

(6255)

(6263)

T . CHUIDE v
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Our success opens up new
opportunities for you

Pye TVT Limited is an international leader in broadcasting engineering. We took
colour TV to ZANZIBAR — the very first colour service in the whole of Africa.
In OMAN we were awarded probably the largest single broadcasting contract ever
placed — a complete radio and TV turnkey project. Other successes in CANADA, the
FAR EAST and many other parts of the world open up new, rare opportunities for you.

) STy,

SENIOR STUDIO INSTALLATION ENGINEER

The job involves the supervision of all aspects of
installation testing and commissioning of professional
colour TV broadcast studio projects on site to ensure that
specifications are met and standards strictly maintained.
Reporting to the Installations Supervisor or Site Engineer,

you will control all subordinate engineering grades, fitters,

wiremen and sub-contract labour. You should therefore
be prepared to spend periods of up to 4 months abroad.
Candidates, who should have H N.C. or an equivalent
qualification will be expected to be fully conversant with
the installation and testing of modern generation TV
studio equipment and have good leadership and
organisational qualities.

STUDIO PLANNING ENGINEER

Your responsibilities will include the preparation of

documents and drawings relating to the design of studios.

This will involve the preparation of schematics and
building lay-outs.

A wcrking knowledge of TV studio operation and
maintenance isrequired and a full City & Guilds
Technological Certificate or H N.C. is necessary. Recent
attendance ata BBC or ITV Studio Training Centre or
practical experience of studio planning and installation
is desirable.

The successfyl candidate will be adapatable, self
motivated, and prepared to spend short periods abroad.

Attractive salaries are offered and Company benefits
include good catering facilities, staff shop, pension fund
and an active sports and social club. Assistance with
relocation expenses is given in approved cases. Apply to.
David Barnicoat, Personne/ Qfficer.

SENIOR TRANSMITTER SYSTEMS
TEST ENGINEERS

The jobrequires the ability to align TV transmitter
systems and to demonstrate that they meet their
specifications. This entails the use of a wide range of
equipmentin the video, audio, digital and R.F. fields.
You should be self-motivated and have at least two years’
experience of testing or commissioning U.H.F. or V.H.F.
high power TV transmitters. |[deally you will have H.N.D.,
orequivalent. The ability to work with customers’
engineers of various nationalities is essential. Some
training of customers and assistant engineers may
occastonally be required. A clean driving licence is
essential and you should be prepared to make occasional
visits to installations abroad.

SYSTEMS TEST ENGINEERS

Thejob is to ensure that the specified technical
performance of a system is actually achieved, and this
requires the ability to work on a wide range of equipment
inthe video, audio, digital and R.F. fields.

The successful candidate will have had experience of the
matntenance and testing of broadcast systems, or detailed
experience in a particular product area, and will ideally
have HN.C./H .N.D orequivalent. The ability to work
with the minimum of supervision and with customers’
engineers of various nationalities is essential.

lq'r, PyeTVT Limited

PO Boux d1 ihams Lane Carnbridge CB1 3JU

Te imbridge (0223) 45115 Telex 81103
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- ELECTRONIC

. TEST
- ENGINEERS

| AtMEL, partof the Philips Concern, we develop and manufacture
| sophisticated Electronic Equipment [or the British Serv
markets

We are currently recruiting Test Engineers at v but ha
vacancies f{or the [ollowing personnel

PROJECT TEST ENGINEERS

to work on Clansman - a new range ol tactical radio systems for the
British Army and export market '

| We require a Senior Engi 1 1o build up a team of Test Enginee:
involved in fault-finding on the High Power Clansman System Th
successful applicant should have had previous experience of supervisi
and of working on high voltage radio frequencies '

' We are expanding a team of eng vho g technical advice 1o i
various test sections within the Radio Department. Two Engineers at
needed to prepare and plan test schedules and associated equip rt
finalised stages ensuring production target achievement

A background in modern medium frequency radi NIMUNICAallon ;
desirable

| SENIOR TEST ENGINEER

| to work in our Automatic Telegraph Sysiems Project Group at Whyeles
| Surrey, engaged in the production of sophisticated message handling
| systems for the Royal Navy

Applicants should have previous experien

‘ i MOSand TTL log
| ystems, power

pply and general analogue te iques

We offer prog 1rles

nual b nd
} restaurant and shop and at leasi 22 days annual holid
MEL s ited in Crawley an expanding new town in 1dd
Sussex, midway petwd London and Bright 't mple oy
for both house rental and purchase within the area We will gn L
generous assislal % ca this atu ve partor S
| [f interested please write or telephon ranapp )
l C. Marks. Pe nnel Officer. The M E.L. Equipment Company Linuited

Manor Royal. Crawle

\ ) e X eph Craw

s and oversen

!
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KING’'S HEALTH DISTRICT
Department of Biomedical Engineering
Dulwich Hospital

ELECTRONICS
TEGCHNICIAN

requred 10 Josn  the department
Biomedical Engineering, to assist research
groups within the department with the
design. development and maintenance of
electronic  Signal processing  equipment
using analogue digital and radio-frequency
techniques

Applicants should possess an HND or
equivalent 1n electronics as a mimimur
Additonal industrial experience would be
an advantage

The post is tenable for 1 year in the first
instance but s renewable up to @ maxmum
ot 3 years imtal salary will be within tt
range of £2808£2822 including London
Weighting allowance. and salary suppl
ment commensurate with expenence and
qualit:cation Application. giving detaits
age. qualifications and experience together
with the names of two referees

Application forms available from the
Personnel Office. King's Coliege Hospita
Denmark Hidt. London SE5 9RS Tel
01-274 6222, Ext 2753 (Medica!
Statfing) should be completed and
returned by 27th October. 1976

(6193

Medical Research Council requires

ELECTRONICS
TECHNICIAN

for the construction and repair of
electronic instruments and for the
maintenance of a Linear Accelerator
A degree or HNC in relevant subject
is required Salary. according to age
(hmit age 25) and experience. in
the range £25114£2790 plus London
Weighting

Apply, giving full particulars, the The
Director, MRC Cyclotron Unit, Ham
mersmith Hospital, London W12
OHS (tel 01-743 4594, ext 103)

6199

CAPITAL

APPOINTMENTS LTD.

FIELD SERVICE

ENGINEERS
(ELECTRONICS)

If you're not earning over
£3,500 p.a. plus a car — then
you had better contact us!

6

34 .Ptﬂ:v Street, London, W.1-
01-636 9659 (day) or
550 0836 (evening)

CIRCUIT DESIGN ENGINEERS
SYSTEMS TEST ENGINEERS
SPLES AND CONTRACTS
ENGINEERS

MALLA
TECHNICAL STAFF

334 Euston Road
London NW1 3BG

.

01-387 1043 (5243}

DESIGN TEST
FIELD SERVICE

Immediate vacancies exist in most
areas for engineers qualfied to
BSc/HNC/C&G with analogue
digital or R.F experience

Phone or write

APEX PERSONNEL
800 FULHAM ROAD
LONDON S W 6

01-731 4353

6220

Audio Enginer W
‘ |

An opportunity has arisen within our Company for an experienced Audio Engineer
Applicants should have C & G Radio and Tclevision and at least 4 years’ experience in
the Audio Engineering Field Age 24 +

This vacancy is in our modern workshops located at Slough We can offer the l
successful applicant an attractive salary plus all the benefits associated with a major |
international Company Please apply for Application form to

Mrs. E. M. McClure, Personnel Officer

AEG Telefunken (UK) Ltd, Bath Road, Slough, Berks. |
\ Tel. Slough 872350
AN 9 A 6194/

~_ _____m <@>_ o
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AVIONICS

IN EDINBURGH

With contracts for a variety of advanced avionic projects in the Tornado
{(MRCA), Sea Harrier, Nimrod Mk2, Mitsubishi FS-T2, Jaguar and the naval Lynx
helicopter, Ferranti in Edinburgh are in a position to offer career conscious

engineers a wealth of technological experience. Planned expansion through this
year and next now requires the appointment of engineers with experience in
the following areas:

Technical Authors
Test And Support ., poreeo e 20r0ss

De5|gn/Deve|0pment To support our design  parallel expansion in our

Opportunities exist for teams we need engineers Technical Publications Group.
electronic and mechanical with qualifications from C & Experienced technical
engineers with qualifications G to HNC, preferably with authors will find the close
ranging from HND to Test and Quality Assurance association with project
Honours degree to join our experience. design particularly stimulating
design teams involved in They will become and for engineers keen to
airborne radars, laser range involved in a range of work embark on such a career this
finding and target seeking covering automatic test IS an opportunity to train in
equipments, inertial equipment, fault diagnosis one of the most authoritative
navigation systems and their and building special-to-type technical writing teams in the
associated test gear. test equipment. country.

Salaries are negotiable. The Company operates a contributory
pension and life assurance scheme and incoming employees will qualify
for housing under the Scottish Special Housing Association scheme.
Apply in writing, quoting reference WW/5, with particulars of
qualifications and experience to:
Staff Appointments Officer,
Ferranti Limited, Ferry Road,
Edinburgh EH5 2XS.
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UNIVERSITY OF GLASGOW
ELECTRONICS TECHNICIANS

Applications are invited for vacant electronics posts in the following departments:

DEPARTMENT OF CHEMISTRY

Grade 7 to supervise a departmental workshop, responsibility for design development and construction of
prototype electronic apparatus for chemical applications/maintenance of existing equipment, experience in

both digital and analogue electronics. Ref. No. 3861 FH.

DEPARTMENT OF NATURAL PHILOSOPHY

Grade 6, electronics technician for maintenance and repair of the scanning and measuring projector attached to
computer. Ref. No. 3862 FH. )

KELVIN LABORATORY, EAST KILBRIDE

Grade 5. electronics technician for electron linear accelerator, electrical and mechanical testing of magnets:
experience with high current power supplies or large electro-magnets an advantage. Grade 2B electronics
technicians to assist in general maintenance; Grade 2B, operators for electron linear accelerator. experience in
operation of radar or similar equipment an advantage {ro formal qualifications required). Ref. No. 3863 FH.

MIDWIFERY

Grade 3. technician for variety of techmiques in connection with medical ultrasonics. Ref. 3864 FH.

PHYSIOLOGY

Grade 5, applications of the latest techniques in electronics to the solution of problems in medical research and

teaching/design, build and maintan electronic equipment. Ref. No. 3865 FH.

VETERINARY REPRODUCTION & SURGERY AT GARSCUBE

Grade 2B, electronics/ physiological measurement. ref. No.'3866 FH.

ELECTRONICS & ELECTRICAL ENGINEERING

Grades 5. 4 & 3, technicians experienced in modern Circuitry and instrumentation to assist in development,

maintenance and testing of equipment for research. Ref. No. 3867 FH.

There is a Non-Academic Staft Pension Fund and holiday entitiement is 29 days per year (inclusive of 8 public

holidays).

Salary ranges and minimum qualifications are

£3354 -£3810 + £312
£2844 -£3450 + £312
£2439 -£2895 + £312
£1860-£2343 + £312

Applicants should send details of age, quahfications and experience to the Personnel Ofticer, University of

HNC with over 10 years' experience for Grade 7
HNC with 9-10 vears’ expenence for Grade 6
ONC with 7-9 years’ experience for Grade 5

ONC with 3-5 years’ experience for Grades 3 & 2B

Glasgow, Glasgow G12 8QQ. from whom further particulars may be obtained.

(6241)

Ti'IE PAPUA NEW GUINEA
UNIVERSITY OF
TECHNOLOGY

DEPARTMENT OF ELECTRICAL
& COMMUNICATION
ENGINEERING

TECHNICAL INSTRUCTOR

DUTIES: Teaching of technical subjects in the
Communscations Diploma course and 10 assist 0
the general development of the course training aids
and iaboratories

QUALIFICATIONS: Appicants should have
experience n the lelecommunicanons field
Expenence i training personnel to technician or
techmcian engmeer level s desirable and applicants
should themselves be qualified to at least technical
enginger levei Specialist experience in One or more
of the tollowing fields would be an advantage Line
T T d

. P graphy g
Salary Range KB8663-3613 (Currently 1 Kina
equals 74 1Bp as at 13/10/76)

Aflowances additionai to salary are payable as
follows Marnied K2 300 per anoum Single K1 300
per annum In certan crcumstances a Child
allowance of K156 per annum 15 also payable An
adt J and fares may be
provided for children educated away from ther
parents’ place of residence Other benefits include
fyrnished housing {hard goods only) supplied at
nominal rental. leave fares to place of recruitment
every second year and equwalent fares to Canberra
Austraha each alternate year and six weeks annual
leave Superannuation benefis apply 0 most
arcumstances  Study Leave of Six months will
accrue atter five semesters of service

Appomtment will be on a contract basis for a
mwumum of three years in the brst instance The
Urwversity reserves the right not to appaint or to
appoint by invitation

Applications in dupiicate shouid include particulars
of age. natwnahty marnal status, family 1f any
qualfications expenience, present post the names
and addresses of three referees from whom
contidennal enquines can be made and shoutd reach
the Regsstrar The Papua New Guinea University of
Technology # O Box 793 LAE, PAPUA NEW
GUINEA, before 1 December, 1976. A copy of the
apphcation should be sent to Association of
Commonwealth Universities (Appis) 36 Gordon
Square London WC1H OPF  from whom general
nformaton may be obtained

6218

CAPITAL

APPNTMENTS LTD.
JOB HUNTING?

Department

Analogue

ELECTRONICS

and

TECHNICIAN in

of Engineering Pro-

duction, University of Birmingham.
digital
development, computer interfacing,
machine-tool con-

circuit

in a

Salary scale £2,751-

Secretary,

University of

A instrumentation,
We have more vacancies for trol. Do you have substantial ex-
DESIGN, DEV., TEST AND perience or two or more of these
FIELD SERVICE ENG. than plus initiative and self-motivation.
ever before. All areas and g‘:‘al{o‘te:mngoy varied work
applications. Salaries to 3,207 pa. Ref 173/C/269. Application
£5,000 6229 torms from Assistant

Personnel  Office,
34 Percy Strest, London, W1 Birmingham, P.0. Box 363, Birm-

01-638 9659 (day) or ingham B15 2TT.

550 0836 {avg.)

(6195)

Television International

TELEVISION INTERNATIONAL, the largest broadcast faciliies company in

Europe. has vacancies for

experienced in the operation and maintenance of Phihps VCR and Sony U

Matic machines

The work is contained within a broadcast environment, and every
encouragement will be given to the successtful applicants to progress to the

QUALIFIED STAFF

operation and maintenance of broadcast videotape equipment.

Salary, according to experience ranging from £3.171 - £4,608, plus £433

London Weighting

The company gives a colour incentive bonus in addition to a service

incremental schem

Applications in writing to Harold Gray, Head of VTR Engineering,
Television International Operations Limited, 9/11 Windmill Street,

London WIP IHF.

e.

LINCOLNSHIRE AREA HEALTH
AUTHORITY
NORTH LINCOLNSHIRE DISTRICT
ST. GEORGE'S HOSPITAL
Long Leys Road, Lincoin
Area Medical Physics Service
Tel: Lincoln (0522) 29921, ext. 7122.
Ref: SGH 27

TECHNICIAN GRADE lll

in the Area Medical Physics Department at
the above hospital.

Applicants should be 'prepared to join a
small teamn undertaking technical support of
electro-medical and iaboratory equipment,
including planned preventive and break-
down maintenance. The work will also
involve collaboration with Electrical Engin-
eers and Physicists on varied development
projects.

Qualification 1o HNC standard is required,
together with a minimum of 3 years’
practical experience. Experience of mini-
computer operation would be an advantage.
Salary: According to the scale £2784 to
£3630 per annum, plus £312 per annum

non-enhanceable supplement. Single
accommodation may be available.
Further informal details from Mr. S. N.

Mukherjee, Area Physicist-in-Charge.
Medical Physics Department.

Written application, giving full details and
names and addresses of two referees to:
District Personnel Officer, Lincoinshire Area
Health Authority, North Lincolnshire
District, 1 St. Anne’'s Road, Lincoin. .

Closing date: 29th October, 1976.
(6200)

UNIVERSITY OF
LIVERPOOL

ELEGTRONICS
TEGHNICIAN

required to service a wide range of
electronic equipment and develop
new instrumentation in the Depart-
ment of Organic Chemistry. Several
years' experience as an electronics
engineer and at least ONC (or
equivalent) are essential. HNC
preferred. Salary within a range.up to
£3762 p.a. (under review) according
to qualifications and experience.
Application forms may be obtained
from the Registrar. The University,
PO Box 147, Liverpool L69 3BX.
Quote Ref. RV/888/WW., 6219

UNIVERSITY OF
ABERDEEN

TELEVISION SERVICE

TELEVISION

(6253)

ENGINEER

Appiications are invited for a new post of
TELEVISION ENGINEER in the University's
Television Service required for expansion
of :’he Service. particularly in the medical
field.

Appiicants should be professionally quali-
fied television engineers with considerable
experience of operations and maintenance
of colour television origination and
recording systems. A knowledge of
television studio highting would be an
advantage. Normal colour vision 15 a
requirement.

Salary on scale £5214-£6446 with
appropriate placing.

Further particulars from The Secretary. The
University, Aberdeen. with whom applica-
tions (2 copies) should be lodged by 4
November. 1976.

6231)
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UNIVERSITY OF
"~ 'EXETER

DEPARTMENT OF
PHYSICS

Applications are invited for the post of

ELECTRONICS
TECHNICIAN

Dutes will invowe repair and recaiibration
of commercialty produced instruments and
construction testing of prototype equipment
n a well-equipped Electronics workshop

-

e

Applicants shousd be experienced n the
reparr of transistcr circuitry and be prepared
to extend ther knowledge to integrated
cwcuits. An anterest i Audio Recording
would be an advantage

The appointment will be made on the scale
for Techmician Grade 23 saiary £2 325
42 655 per annum

e o

Applications in wnting giving full personal
particulars, qualifications and expernence
and the names of 'wo referees shouid be sent
to the Personnel Officer University of
Exeter. Exeter E»4 4QY by 21st October
1976 Please guote reference number
1/78/5075

e,

unilever
research

Analytical Chemistry

The Unilever Colworth/Welwyn Laboratory is the largest food research centre in
Western Europe, situated in the pleasant North Bedfordshire countryside.

The following vacancy exists for a Graduate in a

Section that provides analytical

chemistry support to most projects in the Laboratory, and many manufacturing

companies on a world-wide basis.

INSTRUMENTATION —

DATA PROCESSING ENGINEER

This job (Ref. CWA328) is concerned with

the design, construction and

commissioning of instruments and interfaces, mainly associated with techniques
used by Analytical Chemists. The job-holder will work with another Engineer, and
will be required to translate paper designs into working prototypes.

Skills: A working knowtedge of both digital and analogue circuits, along with a high
level of constructional ability. This will also call for preparation of printed circuit
artwork and an aptitude for light mechanical work.

Qualifications: A Degree or HN.C. in Electronics plus at least two years’ relevant,

preferably industrial, experience.

Salury Scale: £3,000, depending on age and experience, up to £3.962.

Interested applicants should write for an application form

(quoting reference number CW A328) to:

Mrs. A. J. Moxom, Unilever Research
Colworth/Welwyn Laboratory. Colworth House,
Sharnbrook, Bedford

: (6232) Tel. 0234 55251
(6204)
ELECTRONIC ENGINEER to design
GUY'S HOSPITAL equipment fur use of the physically ELECTRON'CS
handicapped. Knowledge/interest in
communications, DEVELOPMENT

Opportunities in the
ELECTRONICS
FIELD

We have sel2cted from many
vatancies these which ofter ex
ceptiondl cdreer prospects and
Jjob interest 1Y you have exper:

o a g

ence 1nodesi N lest sdles or
service and wish 1o progress
9 your ciareer pledase telephone

Mike Gernat 3 Sc who s advis
mng on these epporturities

E.M.A. Management Personnel Ltd
Burne House, £8/89 High Holborn
London WC1V 6LR
012427773

MEDICAL PHYSICS
TECHNICIAN

GRADE 1V

required in the DEPARTMENT OF CLINICAL
PHYSICS AND BIOENGINEERING The
Technician will join a team of Physicists and
Technicians engaged on design deveiop-
ment inaintenance and repair of a wide
range of electromedical equipment Mini-
mum qualfications are 4 years relevant
technical expenence with completion of a
trade apprenticeship

Salary £2 970 pa nsing 10 £3.891 pa
(incl London Weighung & Supplement)

Apply to Personnel Guy s Hospital, London
SE1 9RT Tel 01-407 7600 Ext 3462

(6251)

digital systems,
computers, medical electronics pre-
ferred. Interesting range of work
with small Company in pleasant
location. — Grange Electronics
L., Stone Lane, Wimborne.
Dorset. (6198)

YOUNG ELECTRONICS TECHNIC-
1ANS required for assembly and
testing work on  Electronic equip-
ment, very varied work. Qualifica-
tions ONC or CNG (or studying) or
ex apprentice ar similar desirable.
Excellent opportunity for right per-
son with a small expanding com-
pany. Application forms from:
Young Electronics Ltd., 184 Roya!l
College Street, London NWI. Tel:
01-267 0201. (6262)

TECHNICIAN

required for a wide variety of design.
development and evaluation work on
equipment associated with research
into deafness and aids to help the
deaf

Applicants expected to have exper-
ence of both analogue and digital
cwcurtry  Salary negotiable L Vs
Hours 9 30-5 00. Mon -Fri  Please
apply in writing, stating age, qualifi-
cations, experience and current
salary, to
The Administrative Officer
The Royal National Institute
for the Deaf
105 Gower Street
London, WC1E 6AH (5212)

O ST sms o

Flvover House
Great West Ko..d
Brenttord

or

Middlesex TWS 9AR

MICRO-FILM TECHNICIANS

George'Wimpey ME & C Limited are looking for at least five Micro-Film
Technicians for employment on a renewable overseas contract

The equipment is the very latest of European, Japanese and American
manufacture for filming. storing, recording, printin
drawings and other similar documents,

M Traiming course of approximately ten weeks duration on these machines
wil. be arranged for suitable candidates. The electronic content is of a verv
high order and itis expected that a minimum of ONC Electrical/Electronics
would be required to benefit from the training course. Candidates with other
qualifications and having experience in Radio, Television and Radar equipment
or Design of Solid State Electronics on Electro/Elec
considered to have the type of background required

A high salary with free accommodation. messing allowance and completion
bonus, regular leave terms and an established organisation make these
partcularly attractive positions

Please reply in writing with a brief resume of vour experience to:
The Technical Staff Manager
Gecrge Wimpey ME & C Limited

Telephone: 01-560 3100 Ext. 418
for upplication form and further information

g or reading engineering

tronic equipment would be

SN AT e

Z
#/ CR s Q\\\_

GARNETT COLLEGE
Downshire House
Roehampton Lane
London SW15 4HR
(Tel. 01-789 6533)

TECHNICIAN GRADE 6,
FACULTY OF SCIENCE AND
TECHNOLOGY

Applications are invited for this post
at Garrett College. which trains ma-
ture students who are already qual-
fied and expenenced. for teaching
careers in Further and Higher Educa-
ton The successful candidate will be
required to provide a service in the
electrical  engineering / electronics
field and to develop the technicran
service in the Faculty of Science and
Technology as a whole A flexible
approach to technician duties and an
interest in educational methods are
essential

Applicants should possess HNC
HND Advanced City and Guilds or
equivalent quahfications and at least
nine years' expernence (including
trayning perniod) Salary scale
£3 1563 762 plus £276 pa Lon-
don Weighting

Apphcation forms returnable in 10
days and further detads from the Chyet
Technician

6247




m X-Ray ~wmm
w  Service w=

= Engineer =
- (*4190 Saudi Riyals per month) -

for the
King Faisal Specialist Hospital and Research Centre,
Riyadh, Saudi Arabia.

if you are an experienced Service Engineer, fully
conversant with the most modern therapeutic and
diagnostic radiology equipment, here is a unique
opportunity to make a break for two years and
practise your skills in one of the most modern hospital
and research complexes in the world

We urgently need an experienced Service Engineer,
who will be responsible to the Chief Bio-Medical
Engineer, to service and maintain a range of
predominantly Phillips’ radiology systems.
Newly-built, air-conditioned accommodation is pro-
vided, together with wide facilities for sport and
recreation

Two year contracts will be offered to suitably
qualified applicants. Passages and accommodation
will be provided for up to three dependants and there
are generous leave periods

At this time no income tax is payable in Saudi Arabia.

*Sterling exchange rate at the time of going to press
6.70riyalstothe £,

Please apply in writing or telephone |
Peter Coles,

Director of Recruitment (UK),
HOSPITALCORPORATION
INTERNATIONALLTD.,

33 Cavendish Square,

London W1M OAA

Tel: (01)-491 3211
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4 Botswana '

Assistant 4
Telecomms
Engineer

To install and maintain multiplex equipment
up to 300 channels, mainly of Telectron and
ST & C manufacture, and be capable of field
training and supervising local staff

Candidates must have final C & G with
sufficient experience to qualify for a Grade |
post, or an Intermediate Certificate in the
Telecomms Technicians Course with at least
5 years relevant experience for a Grade Il
post. Knowledge of microwave and/or
overhead line techniques would be
advantageous

Starting salary up to £6415 pa, which
includes a substantial and normally tax-free
allowance paid under Britain’s overseas aid
-programme. Basic salary attracts a 25% tax
free gratuity. Length of tour 22 3 years
mmitially

Benefits include free passages, generous paid
leave, children’s holiday visit passages and
education allowances, subsidised housing,
appointment grant and interest-free car loan

For full details and application form write to

Appointments Division, 4 Millbank, London SW1P 34D

\ quoting reference MX/239/WD

NEW ZEALAND

RADIO COMMUNICATION
ENGINEERS AND TECHNICIANS

1. S.S.B. TRANSCEIVER (Max. 150 W. P.E.P.) DESIGN &
DEVELOPMENT

2. S.S.B. FINAL TEST & QUALITY CONTROL
3. S.S.B. FIELD SERVICE & COMMISSIONING
4. GENERALCOMMUNICATION EQUIPMENT SERVICEMEN

This latter position is for techmicians to be employed in our marketing and field service company
based at Wanganui Hastings and New Flymouth with fully equipped service departments
commussioning and servicingM HF (SS B} VHF Mobile R/T together with Audio Dictation
Intercom and Telephone Answenng equipment

Our Managing Director will be visiting Engiand between 15 November and 30 November

Letters of apphcation, stating age, experience and qualifications with a contact telephone number
cah be sent to W E BARLOW. BOX NO 6235. C/O WIRELESS WORLD, DORSET HOUSE
STAMFORD STREET LONDON SE1 9LU before 20 November Otherwise dwect to
ELECTRONIC PROJECTS LTD.
DESIGNERS & MANUFACTURERS COMMUNICATION EQUIPMENT
P.0. BOX 660, WANGANUI, NEW ZEALAND

Imm.grétiOn. Visa applications and salaries etc  to be negotiated

ELECTRONIC ENGINEERS

BROADCAST TELEVISION EQUIPMENT

If you have two or more years in industry and a good knowledge of modern
circuitry — both analogue and digital — you could have the qualifications to
join us to work on test and commissioning of our products. We design and
manufacture a very complete range of equipment and need to strengthen our
test team in order to cope with the sales success of our products, particularly
our broadcast colour TV cameras.

We are looking for people of HNO/ Degree level, although ability counts more
than qualifications Experience solely of domestic TV is unlikely to be sufficient.
You would join a young company that has grown in a short while to becorhe
suppliers of TV cameras to some of the world’s major broadcast companies.

Our modern factory is in a pleasant part of Hampshire. London, the South Coast
and the Midlands are all easily accessible. The terms of employment are very
good and include relocation expenses. staff restaurant. generous holidays and
free life and health insurance. etc.

Please write or phone (reverse charge if you like) — Mic Comber, Personnel
Manager, on Andover (0264) 61345. We will send you an application form on

which you can give just as much detail as you think relevant
(6196)

Walworth Industrial _Estate.
Andover Hampshire England Tetephone  Andover {0264) 61345

LINK

\ELECTQONICS /

"
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POP RECORDING
STUDIO

in the heart of Paris has a
vacancy for a young ambitious

ELECTRONIC AUDIO
ENGINEER

with experience of recording
equipment. Must be able to
modify and design in well
equipped workshop. Apartment
available. Knowledge of French
advantageous but not essential
Please write to Box WW 6224
6222

ARTICLUES FOR SALE

COLOUR, UHF AND TV SPARES.
Lists on request. ‘Wireless World'
TV Tuner and FM Tuner Projects
by D. C. Reac. Kits of parts avail

able.  JAPANESE  SOLID STATE
COLOUR CHASSIS for the experi-
menter. Inclades 1F Decoder
CDA. Timebases, Output stages.
etc. Incl. circuit. Brand new. £20
p/p £1.530. New (ross Hatch kit
Acrial Input tyvpe. No other con
nections. Battery operated. port
able. Incl. Sync & UHF Modulator
units £11* Add-on Grey Scale Kkit,
£2.90* p/p 45p. CRT Reactivator
kit for colour and mono, {17.48
p/p SUp. Signal Strength Meter kit
£18%. p/p 70p. 625 TV IF Unil. for

Hi-Fi amps or tape recording £6.50

p/p 65p. Decca Colour TV Thyris-
tor Power Supply Unit. incl. 4.T
L.T., ete. Incl. circuits £3.80 p.p
95p. Bush CTV 25 Power Supply
Unit. incl. H.T . LT. ete £3.20
p/p £1.20. Bush CTV 25 Conver

gence panel plus voke. blue lateral
£3.60 p'p 80p. Phihps single stund
convergence units complete, inc¢l 16
controls,  £3.75 p'p 75p. Colour
Scan Coils. Mullard or Plessey £6
p/p SOp_ Mullard ATIU23°05 or
Plessey Converg. Yoke £250 p p
55p. Mullard or Plessey Blue Lat-
erals 75p p/p 30p. BRC 3000 tyvpe
scan coils £2 p'p S0p. Bush CT\
25 Scan Coils £2.56 p/p s0p  Delas
Lines: D120 €3.50 DLa0 £1 50 DL1E,

DI.1 85p pp 40p Lum. delay
lines 50p p/p 30p. Bush Murphy
CTV 25 37174 EHT quadrupler
£8.50 p/p 75p. speciul ofter colour
tripters. ITT TH25 ITH £2 GEC 2040
£1.75 p,/p 50p. Philips GS Panels
part  complete.  surplus,/salvaged
Decoder £2.50. IF incl. 5 modules
£2.25. T Base 1 p/p 70p. CRT
Base 75p p/p 30p. GEC 2040 Do
coder panel for spares £3.50 p p
70p. VARICAP TUNERS Ut
ELC 1043 £4.20 ELC 1043 05 £5,
VHE: ELC 1042 €5.50. Philips VHF
£3.50  Salvaged UHF & VHF Var-
caps €150 p/p  35p SPECIAL
OFFER: RBM 6 psn. Vuaricap con
trol unit £1 p/p 35p. UHF Tuners
transd ncl stow  motion  drive
£3.80. 4 Psn. and 6 Psn. push but
ton transd £4..0 p’'n 70p. Philips
Bush Decca integrated UHFE VHI
transd. tuners £4.30 p.p S0p. Thorn
850 dual stand. time base panels
50p. Philips 625 IF panei inel, cet
50p. p/p 65p. VHE Turret tuners
AT 7650 for KRB Featheriight
Philips  14TG170. GEC 2010, etc
£2.50. Pve miniature neremental
tuners €1 Fireball tuners Ferpu

son. HMV. Marcon: SOp p 'p all tun
ers 70p. Mullurd Mono scan coilt
for Phalips,  Steita.  Pve Ekco
Ferranti. Invicta £2 p p 70p Luarge
selection LOPTs, FOPTs available
for most poepular makes MANOR
SUPPLIES. 172 West End  Lane
London. N.W . 6. Shop premises Cal
lers welcome  (Nos. 1539 buses
or West Hampstead-Bakerloo  Ling
and British Rall:. Mail Order. 64
Golders Manor Drive London
N.W.11 Tel 01-794  N751 VAT
Please ADD 12! TO AL PRICES
(EXNCEPT WHERE MARKED * VAT

28,

LI 160)
FOR SALE. Miscellaneons  elec-
tronic equipment Obsolete due t
introduction of new  instruments
N Brooker. Foxboro-Yoxall Ltd.,
Redhill. Surrey. England BYY 2HL
Redhill 65000, (8156

TELEVISION RECEIVER

PRODUCTION

ENGINEERING
APPOINTMENTS

Rediffusion Consumer Electronics Ltd. invite applications for appointments in the Engineering
Division based at the company’s main production complex in County Durham

SENIOR TELEVISION ENGINEER

An engineer is to be appointed to carry out a varietv of projects associated with the production of
colour television receivers. This will include the solution of problems connected with receiver

manufacture, testing and subsequent performance
Applicants should ideally have wide television experience and a background of receiver design and
development for mass production would be a distinct advantage

SENIOR TEST EQUIPMENT ENGINEER

An experienced engineer is required to ensure the efficient operation of sophisticated test equipment
used in the mass production of colour television receivers.
Applicants should preferably have a background associated with the design, commissioning and
calibration of test equipment, with an understanding of performance standards of the specialised
signal generation and distribution equipment used in the manufacture of colour television receivers

ENGINEERS AND TECHNICIAN-ENGINEERS

Engineers and technician-engineers are required for a wide variety of duties associated with the
manufacture and testing of colour television receivers and sub-assemblies
These appointments would be suitable for engineers who wish to further their experience in

television. or electronics. or for recentiy-qualified persons who wish to enter the ‘ield of television

engineering.

Ability. tact and especially a desire to get involved. to promote team spirit and production efficiency
are essential requirements for these positions

Formal qualifications. whilst desirable, are not essential where adequate experier.ce and abilit

demonstrated.

Please apply in confidence to:

Mr. J. Davison

Engineering Manager

Rediffusion Consumer Electronics Ltd
St. Helen's Auckland

Bishop Auckland

Co. Durham

REDIFFUSION

can be

(6256)

ARTICLES FOR SALE

@nrysltl‘//g
\\%\\\' ACCURATE %

RELIABLE

@

FPrivate enquiries. send 13p in stamps for brochure

THE QUARTZ CRYSTAL CO.LTD.

QCC WORKS WEILINGTON CRESCENT.
NFW MALDEN. SURREY

'S

e

m : - ‘-46-

roR SOUND SENSE
MIX WITH
ARTRIDGE
ELECTRONICS N
MANUFACTURERS OF AUDIO
MiXERS, BIG AND smALL, FOR
M@¥ ALL PURPOSES
21-25 Hart Road, Benfleet, Essex
Phone: (03745) 3256

BUOGET KITS

OR CUSTOM BUILT

Oy

*

5086

RIVERSIDE
ELECTRONICS

Wholesalers and other large
users of consumer electronic
components are invited to send
for our monthly list of special
offers We stock semi-conduc
tors 1 ¢S capacitors. resistors
etc Export enquines welcome

P.O. BOX 4, WISBECH,
CAMBS.
Telephone: 0945 4188

4001 0.20 4029 1.27 4054 1.29 4083 1.74 74 1.08 14527 1.76 14 31s
4007 0.20 4020 0.60 4055 1.46 4092 0.89 14175 1.04 14528 1.22 456y 3.72
4006 1.31 4031 246 4056 1.46 4094 2.08 14194 117 14529 1.72 145 0.27
4007 0.20 4022 1.1¢ 4057 29.81 3095 1.16 119 2.67 14530 0.95 14 8.35
4008 1.07 4033 1.55 3059 6.20 4096 1.16 14490 6.51 14F 1.74 a¢ 4.30
4009 0.60 4034 211 4060 1.24 1097 413  j450: 0.20 145327 1.39 14582 1.64
4010 0.80 4035 1.31 4061 2560 4098 122 14502 1.38 14534 B.15 as 0.84
4011 0.20 4036 3.09 4062 10.10 4099 203 14 0.75 14536 4.00 13585 1.10
4017 0.20 4037 1.06 4063 1.22 40101 .76 14505 4.38 14537 13.17 a 0.25
4017 0.60 4038 1.20 4066 0.69 10102 2.16 A506 0.57 14539 1.24 4 0.25
4014 112 4039 3.09 4067 413 40103 2.16 4507 0.60 14541 1.62 ac04  0.25
4015 112 1040 1.18 2068 0.24 40104 2.26 4508 3.08 14543 1.82 74 0.25
016 060 1041 0.93 2065 0.28 401G7 0.66 4510 1.1 14549 4.10 210 0.28
4017 1.12 4042 083 4070 0.65 40108 6.18 4511 1.74 14552 10.50 aC?20 0.25
4018 1.12 4047 112 407 0.24 40109 2.21 4512 1.63 14 4.66 4 0.25
4019 0.680 4041 1.04 4 0.24 40181 4.30 14514 3.47 14554 1.67 0.25
4020 124 4045 1.56 4072 0.24 10187 1.73 14515 347 14 1.01 aca? 1.3
4021 1.12 4046 148 4075 0.2  40i94 2.26 4516 1.81 14556 1.01 4C4B  2.26
4 1.07 404 1.01 4076 1.7 40257 2026 14517 4.02 145¢ 465 4 0.67
4073 0.20 4048 0.60 4 065 2700 175 14518 1.39 14558 1.25 1C74 0.60
4024 0.87 3049 0.60 4078 0.24 8 4.25 14519 0.57 4559 4.10 4C90  0.86
4025 0.20 4050 0.60 4081 0.24 116C 118 14420 1.39 14560 217 4C93 086
4026 1.92 4057 104 4087 0.24 14161 1.18 451 2.77 561 0.70 1.28
4077 0.60 2052 1.04 4085 0.80 14167 1.18 14522 2.1§ 14562 5.58 1C926 7.89
TERMS: add VAT 10 all prices at 8% Postage etc UK 25p (+2p=27p} per order
esport £.2 150 (no VAT) Orders processed same d 6

GREENBANK ELECTRONICS (Dept W11W)

4 Mew Chiester Road, New Ferry, Wirral, Mersayside Li2 5AG, England.

Tel: |«us_33ﬁ




Appointments}

DEVELOPMENT and
PROCESS ENGINEERS
(also Technician)

units,
related

Cathodeon Crystals are manufacturers of quartz crystal
precision oscillators, telecommunications filters, and
products. The market served is international and diverse.

We require two engineers reporting to the Development Manager to
design and develop a wide range of crystal filters from initial
conception to production item. The work involves computer analysis,
circuit design and prototype construction. In this respect excellent
facilities are available.

We also require an engineer (or technician) reporting to the Leader of
our Industrial Engineering Section to design, develop and modify a
wide range of production processes and equipment used in the
manufacture of our products. The projects, undertaken from initiation
to completion will include work on vacuum, electronics (especially
phase-locked- loop systems) and general production processes.

Candidates for the posts of engineer should be of Degree/HNC
standard in a scientific discipline and for the post of technician of City
and Guilds standard Self-motivation and the ability to communicate
ideas to others are important.

We are situated within easy reach of Cambridge in very pleasant rural
surroundings.

For further details and an application form write to or telephone:

Pam Lord

Personnel Officer
Cathodeon Crystals Ltd.
Linton, Cambridge CB1 6JU

COLOUR TV ENGINEER

Conscientious and reliable engineer for field and bench work.
Excellent salary and conditions in modern ground floor premises.
Five-day week, 2-day weekend. Modern two-bedroomed flat
available. Please apply to:

MERROW SOUND LIMITED
21/22 Tunsgate, Guildford, Surrey
6216

Wireless World, November 1976

TELEVISION
ENGINEERS

Rediffusion Consumer Electronics require an
additional engineer for the Engineering
Department at its central service factory In
Rochdale. The Engineering Department
constructs, installs and maintains a wide
variety of television signal generation and
distribution equipment, test rigs and instru-
mentation associated with television receiver
production

Salary is commensurate with experience and

will reflect the responsibility this position

demands

Formal qualifications, whilst desirable are not
essential where considerable practical exper-
ience can be proven.

Please apply in writing or telephone

L. A. Miles
Rediffusion Consumer Electronics Limited
Bridgefold Road
Rochdale, Lancs. OL11 5DA
Telephone 0706 341331

REDIFFUSION

(6230

RTICLES FOR SALE

ELECTRONICS
DESIGN

W. London to £4200

Our cient is a major and exceptionally successful nter
natiuna company Ta ensure continued leadership n the
fie d of special application control systems, two above
iwerage des gn engineers are sought to join a smail team
1veloping new products

Appl cants {madle or fernale} saed 24+ with a degree, should
have exper ence 1in the design of circuitey using discrete
components. but with an appreciation of all modern tech
no ugies including mucroprocessors The keynote 10 success
will be the sbihity to produce sound designs using the most
cost effective solution to probtems

Excellent promotiona prospects ex st for successfui can
didates. based solely on merit For further information
please telephone or write 1o Mike Gernat B Sc who 1s ad
viSing on these apporntments Ref + 1002

E.M.A. Management Personnel Ltd
Burne House, 88/89 High Holborn, London WC1V 6LR
01.242 7773 6249

MARX-LUDER STACKABLE EPICYCLIC GEARED ELECTRIC MOTORS

3.4,5,. 6,12, 15, 18, 20, 24,

30, 60. 72. 90, 120, 360 by
7 combinng them as shown Extia
gear sets extend the range to ht
most requirements Foaur sizes ot
MOIDS tath with pile years and 8v
windings are available as under

A range ct high efficiency reversible . T —
06 motors are now dfered 2

complele wilh s(ankanle
epicychic gears

giving all the

gear ranos

EMI136P 1 watts HU(JUIWH sue 24w s EMI3Y 4 2 waty 160g cm 5000rpm o3Umm
Jdmm Max gearbos torqu 2kg.cm  £8.95 £5.70
EMI36P 1 Spare gear setwan 33 5 b oratis EMI141 8 watts 320g cm 1500trpm g,30mm
£2.70 6.60
EMI41P B watts 5000mm sz 35 + 35« SPECIANOFFER
109mm Max yearbos torque Skg.cm €£10.10 Mororpack-". All motors sbove o100
EMISTP 1 Spare gear set with 31 5 b ratios Suggesied apphcations  Laboratary eguipment
€2.90 Shirers  pump  dines  SEIvo Systems
EMIIOP 20 watts 7000mpm size 52w 52+ positoning of aenals damprers doots  puwer
T80Mm - Max gedibon tarque 10kg.cm for mudel Teains boats drilly cutting wheels
€13.00 1. SAE for DATA SHEETS. All prices are
EMITABP 30U wans 4000MHM sire B2 0 52 » inclusive in U.K.
JODmm Ma. geaibox tegue  10kg.em
Ele .00 MAIL ORDER ONLY FROM
'SgEClI,AL OFFkE'RAII b £47.00 Al S PRODUCTS
earbox pac items above K o
MOTORS withiout yrarboses D U
EM1 31 O 8 wates JOgom B0upm 1 imm Dept. ww‘]' 8 H'"view Road' Pinner
£6.45

EMI36 1 2 watts 4l)g em 5000rpm 2 Tmm HAS 4PA. Middlesex
i 16254

PHOTO ETCH

WE INVITE ENQUIRIES from any- #‘ LIMITEO I
where in the world We have 1n
stock several mitllion carbon resis- 9 LOWER QUEEN STREET
tors Ath, i, 1. and 1 watt. } million PENZANCE, CORNWALL
wire wound resistors 5 and 10 watl TR18 4DF
— 1 million capucil_ur.\ — & millli_nn Prototype or long run — we will
glectrolytic condensers — 1 il supply vour prited crcunt requre:
of potentiometers. and  hosts  of mlenls ; o A
other components. Write phune or Also facitities for Design  Assembly
call at our warchouse. — Broad- and Test
;;&ldi dagnld lM"’-VC” Nl())'rilr)‘“s‘;,'ﬁu 'l]‘lltd\,‘ Prompt and efficient service assured

odge  Lane. ! chley.
London. N.12. 01-445 0749, 445 2713, contect Dev.d Webater

(3807) B Penzance (D738 aarTe 56
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ARTICLES FOR SALE.

A.& S.T.V. COMPONENTS Th2§?

8 Cavendish Crescent, Deacons Hill Road

20-12A
Tel. o1-95£3|ss;r79294 :regf.'zw 0520 Gruphir. Equulizer

Opening shortly Trade Counter at 3 High Street, Elstree where there will .
be a MAD MAD sale incl Valves, TV Panel Boards, L.O.P T S, Tuners. E I
Droppers, Condensers, Telescopic aertais, Cabinets and a host of other xc USlve fu

components and accessortes.

TRANSISTORS & 1.C.'s

AC 127 16p BC 107 13p BF 336 35p TAA550 40p
AC 128 16p BC 108 12p BF 337 40p TBA120AS  £1.00p
AC 188 13p BC 109 12p 8FY 50 22p TBA480Q  £1.10p
AD 149 47p BC 147 8p BT 106 £1.00p TBA520Q0  £2.30p
AD 161 40p BC 148 8p BU 108 £2.00p TBA530Q £1.70p
AD 162 40p 8C 159 13p BU 208 £2.50p TBA540Q £2.00p
ADAD9 33¢ BC 187 18p BY 126 11p TBAS60Q £2.80p
AF AF 8 48¢ BD 124 78p BY 127 14p TBA920Q £2.80p
AF AF 9 40¢ BD 131 40p BY 164 40p TBA990Q £2.80p
AF BD 132 40p BY 238 11p TCA270Q £2.80p
80X 32 £2.10p 0A 90 8p SN76013ND £1.00p

BF 180 29p 2N1711 30p ETTR6016  £2.80p

BF 196 11p R2010B £1.90p .
BF 197 14p REW are proud to present the Soundcraftsmen Graphic Equalizer—undoubtedly
the fin st unit of its kind for both Hi-Fi and professional use. Each oof the stereo
. . . channels 1s divided nto 10 frequency bands, from 20 Hz to 20.480 Hz Boost
(Many other transistor devices available) and cut of 12dB s provided on each band and a gain control adjusts the output

(Colour Triplers from £4.20) to match any amplifier The umit has a champagne gold anodised front panel
enclosed 1n an acttractive wood-grained cabinet. The Soundcraftsmen can be
used as a sophisticated tone control enabling you to highlight individual instru
ments  Alternatively it can be used to produce a near-perfece flat frequency

WHOLESALERS. RENTAL GOMPANIES AND TRADERS response in any domestic conditions by compensating for either poor room
— acoustics or various deficiencies in Loudspeakers. Also perfect for equalizing
SUPP“ED SPEGIAL OUOTATIONS GIVEN tape recordings. Send for full literature

Full range of Equalizers by other feading manufacturers also in stock including
Discounts given on 100 lots or 100 mixed lots. Certatn stock lines availlable Altec, JVC, BSR, MXR, Technics
at generous discount Enquiries invited.

ALL GDODS BRANDED OF HIGH QUA“TY AND NEW ® REW Centrepoint. 20-21 St Giles High Street, London WC2
Tel 01-240 3066/7
Please add 12V2% for V A T Minimum order £3.00 Under £10 00 please s Sr";e':'s‘gcc'gzwm‘fjrs'é"(gzg? v I 1g1§¢.2;h053‘gi?/5
5pP.&P T f " N
RIS [P [ Ve o usmess Gy © Colliers Wood. London SW19 Tel 01-540 9684/5/6
6213
so En 4 TRACK RECORDING MOBILE RECHARGEABLE NICAD BAT-
TRANSFORMERS 16 into 4 Soundcraft mixer with | TERIES. ‘AA’ (HP7) — £0.98. Sub SEMICONDUCTOR
5 foldback echo send/return, 4 band C — £1.16. 'C" (HP1l) — £1.92.
B ns INGIANOIRIZNODLE NG eg and limiters. Studer J37 1 4 | 'D' (HP2) — £2.59. PP3 — £4.48. DEVICES
We a0 Supphiovs 10 many well-knewn Compamies studiss and track with full monitoring and Matching chargers. respectively,
woadcasting awthorities and wore estabished w 1941 Early sync. .50 Watt stereo monitor amp £4.48, £4.48, £4.98, £4.98 by N. M Morns
@siiveries Compatitve pricas Large of small quantthies Lol u3 driving two B&W DM2A’s. Reverb £3.98. All prices include VAT. Price £4.25
“:-.m“m SOWTER TYPE 3678 and tape echo. Jackfield fitted Add 10% post and package. SAE
muvuur:s:sn::)c"l:r[r:ous giving variable doptions and for full list plus, if want:]d, 30p
50 facilities for extending to include for Nicad information booklet. —
';';‘:.'."..,".:L‘.!‘..."’.,;‘.‘.’":i'...”‘l.'?h’:.. r.r"l :::: compressors etc. Equipment instal- Sandwell Plant Ltd, 1 Denholme PROBLEMS & SOLUTIONS ,'N
respomsa lus/mous 48 2D W2 to 25 Kiz Contamed 1 well led in 1971 Ford Transit. Good Road, Sutton Coldficld, West Mid- LOGIC DESIGN by D. Zissos Price.
e Ly o LR AT condition mechanically and body- | lands B73 6PP. Tel. 021 354 9764. £2.25.
EXSTOCK WIGHLY COMPETITIVE PICE FULL OETANS ON wise. MoT till Sept 1977. Fully (6242) TESTING METHODS & RELIABI-
REQUEST soundproofeq and tastefully LITY ELECTRONICS by A S;
E. A. SOWTER LTD. decorateéi mte;nail‘ly. Connection Rits A V7 &% Sllfe=
Transformer Manufacturers and Designers to outside worl via 50 metres 15 son rice- N B
lpswn 193 107, Tol 073 53794 6042 | | WAy Belden with 15 way XLR at | TEKTRONIX SCOPES. 555 Dual SCR APPLICATIONS HAND-
2 b remote end. Selection of AKG, | beam with 2 x CA. i.e., nacs L
Beyer, Shure mics and stands £500. 545B with 1A2. £430. bScope BOOK by SCR. Price: £2.25
R ALS Designed for stage recordings, live dMi(l’ibOlll‘le 5325#:});‘9“1‘11”’ ;:f_’;r Rog: PRINCIPLES OF DIGITAL DATA
Fast delvery of protolype and produchion guanilites o your pa. studio recnrdmg, ete. Com- . E . (6207)‘ TRANSMlSSlON by A. P. Clark
S IILIEE 200 fortable to work in and easy to | Peterborough. Price: £4.75 I/ &b L :
e oo 1370 oy -ponttprodots B set up. In top condition and has s
2097152 Mz 0.0025%, HCB/U :u:ucnn.ssouu.m gro\;id :‘fll‘i‘z;ble ‘insopt)eratixgszlé,oiks PRACTICAL SOLID STATE D.C.
32760 Mz 0.0025" HGA) £2.70 each £1.500 per 1.00C ea 8 or 'ton r 5 —
10 MHz 0002, HOEN £2,00 asch £1.100 por 1,000 el vie\(:rir;)g o wri(:e PAPER TAPE READER: S/H 5/7/8 2:;;“55 by T. D. Towers. Price
Also Statek LF ‘cry tais i TO 5 package many hatched age eyl d CH. Reel or strip. £160. — Phone -
stock frequencies in ihe range 10 240 Kiz o g 1 Cottage. Dibles ~Road. | - 790502 16201)
10 328 16384 3 768 & 100 KHz priees from Warsash. Hants. Demonstration ar- . ANALOGUE SWITCHES & THEIR
12 55 each £1 400 per 1 000 ranged. Asking price £3.500 1o APPLICATIONS by Siliconix. Price:
Piease send for furthe detarls include 12 off 1’ tapes. (6246) £3.00
INTERFACE QUARTZ DEVICES LTD., 29 °
P Sy IR T SOk WD ROHDE AND SCHWARZ UHF TEST FREQUENCY SYNTHESIZERS
| - 3 RECEIVER, Type 3(l)JS\;/D.t 2%%—94‘(13 THEORY & DESIGN by V.
7 MHz. Sensitivity m o m . g
CI7ERe. HREQUENCY SYNTHE- | 5300 Hewlett Packard Model 612A Manassewitsch. Price: £20.00
QUARTZ CRYSTAL ity e oA DX, FTed. | UHF Signal Generator,  450-1230 M6800 MICROPROCESSOR
gapatbl AN Stabilit z ml t MHz 0.1uV to 0.5V output into 500 APPLICATIONS MANUAL by
UNITS from 7 steps. Int. Std. Stability: +1p Internal AM400 Hz and 1KHz. Exter- Motorola. Price: £8.00
10 per 24 hrs. Acc%pts 1 or 5 nal AM facility 20 Hz — 5 MHz. : - vy
O ERLOCLH kM}?Z a?‘l,:it'lhithdi égr’:] ac:"g;tiz:“;‘gg External pulse modulation facilitv A USER'S HANDBOOK OF D/A &
® FAST DELIVERY Zt F 1974 I; e b> d £425. Instruction manuals for both A/D CONVERTERS by E. R. Hna-
© WIGH STABILTY ¢ S .nanufacture. brand | 5p5ve’ Loughborough Consultants k. Price. £18.50
5 DODE s new in maker's cartons with cali- Limited. Universitv of Technology. tek. Price. £18.
1A brarIt‘lon qertlﬁgat_e. Price: £500 plus Loughborough. Leicestershire LEI11 * PRICES INCLUDE POSTAGE *
VAT delivered in U.K. S.AE. for ATU. Phone C. Richardson. Lough-
full spec. Sutton Electronics. Salt- borough 30426 (624%)
WRITE FOR house. Holt. Nfk. NR25 7XG. (6203) .
LEAFLET AT 1 THE MODERN BOOK CO
. SPECIALISTS IN SCIENTIFIC
McKNIGHT 16mm BELL HOWELL 631 750/100 & TECHNICAL BOOKS
CRYSTAL Co. Ltd. OSCILLSCOPE RELEQUIPMENT D43 | W Jamp. separate speaker and
WAROLEY INDUSTRIAL dual trace with two 15 MHz plug-in | transformer. £150 + VAT. Hilton's 19-21 PRAED STREET
! ‘A" amps. Little used. £90. Tel: 031- 9 West Hill. Dartford. Kent. Tel: ON W2 1NP
ESTATE. HYTHE LOND
TEL HYTHE B4B96T g0 impton 504 67v 669 2518. (6261) | 20009, (WW15) )
STD CODE 0703 Phone 7234185
(6044) | Closed Sat .1 p.m.
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ARTICLES FOR SALE’

EXCLUSIVE OFFER

WORLD-WIDE RANGE
NEVER BEFORE OFFERED

PHILCO HC-150 POINT-TO.POINT STRIP
RADIO HE RECEIVERS 2 30 m (v len tuilh
{unedahle chaniels to 13 kis with synthesisers
angle and diversity reception on 1SE DSBS
with 4 wub hands to cach Cnnel Full detats and
prices onapplicatuan

HIGHEST QUALITY 19"
RACK MOUNTING CABINETS
& RACKS

ENQUIRIES INVITED
FOR NEW STOCK
NOW AVAILABLE

AUDIO AND INSTRUMENTATION-
TAPE RECORDER-REPRODUCERS

& Plessey 1048 Dl sty Tirack '
w Phessen M0 Digindd Ut 7 irachs 'y
« Ampey R T100 6 spuesds sterea by

Ampex ERE 4 qpeeds Tiracks 'y

DRI RV 4 apeads 3 tracks 'y

EMETRY 2 speeds | track '

ENERTRY ) speed Tirack be

EMIER3IG 2 wpeeds 2 tracks 'y

I MIRER21 50 T D irwck

Froord 1A 10 T ik

Aineom CMP T fapeeds T tracks e Gl
I evvers Reh DA 2P 2 qpeeds 2 tracks s

P A

Prices of above £70 to £400

Als Transport Decks only avatlable

W Bave 1 lirge quantiny of Bits ind preces we
Caron T8t — please send Hs Lour requirements we
can probably help — allengaines inswered

Aot aerl equipment is protessional MOD quabin
AVOVT Voltmeters O 3718 LT

Solrteon Diatat Vollmeters

IBM GOLFBALL 7351/0

TYPEWRITERS

Coding simifar 1o EBCOIC. Will accepl aormal or
sprocketed paper. Supplied with gholo copy of 1BM
interface manual. Each machine serviced and testad.
£100 and 8% VAT.

As above bul moditied to take office range of golibals
{10 piich) €125 + 8% VAT (inc. new goltball}.
Dverseas air freight or surface at cost.

Typewriter orders only to:—
Keytronics
Saul Lodge
Saul. Gloucesiershire
Tel: Saul (045-274) 612

+ ELECTROLYTICS
4700;, 40V S0p {15p) 4000, 70V 80p (25p)
5000,: 60V 75p (25p) 10.000y: 16V SOp (15p]
2200, 63V 38p (14p) 2500 + 2.500. 30V 40p
(15)
40 . 275V AMS motor start 50p (20p)

+ SMALL ELECTROLYTICS
2.2 10V. 10p 35V, 50 40V. 100, 40V. 100, 6V.
150, 10V. 64y 10V. 300u 10V. 200, 10V
12 or 45p [12p}

+ PIHER PRESETS 100 mW
220. 470. k. 4k7. 10k. 100k. 220k
12 for 60p (12p]

TRANSFORMERS

31V 330 mA 60p (30p). 12V 2A £1.50 (50p). 17V 5K
EX-EQPT £2.25 (65p). TOROIO 20V 1A £2.25 (60p). 9V
34 £1.60 (60p). 12V 10A £3.50 (90p). 0-3-14-17 1.54
ox eqpl £1 (35p).

VARIOUS

Humidity switch (adjustabie) 80p (13p)
SA mains latching relay 80p (13p)
3m plastic magnatic strip 3" wide 30p/100t (20p)
+ 250 mixed capacilors 60p (8p)
Light activated SCR 50V 1.6A 35p (10p]
+ Ge diodes GEX100 £15/1000 £2.50p/100

MPU 131 PROG UNIJ 20p {10} qty available
2N3702K 13 for €1 £50.00/ 1008

.
.
e Racal MATYT ProeoSelectons [ESRt]]
« AMarcont TE SXR Receinver Testers Lh
e Colling 30wt 2 18 mes Transmatrons L‘H,mn(m PAPST FANS (or similar) reconditioned
* Coline KWTH NSRS Transceters L1230 00 A7 x 42 x2in. 100 c.i.m. 50/60 c/5 £3.60 [55PI
o ~ KW E6 20 A NS TS 750 0 N - N
L e et tare o™ o + read inserts 70 mm b/ contacts 10 for £1 (129
« Rach Mounting Operator Tables Ll + reed inserts 45mm 20 tor €1 (12p)
* Gunmeont K dles 364 F lutter Meters LT VAT add 122 to itexs marked +. others B°
e Hewlett Packard G188 Sy Goen 4 s T2Hz o El2non
« Rohn 930 masts Lunice 12 ades PR
e wft Lance Masts B ades £35 00 § KMEYTSRP:':,%S 2
e 151 Lattice Mast wections 12 sides £45 00 hop open Moa-Sat 9.30 a.m.-Z p.m.
o 1206t Fattice Mats 15 aides PUR 332 Ley St litord, Essex
« 77 WML SKy Towers sell supprating 47y 01-553 1863
* Henns Aeril Rotadors 1R
Rl SA R Valtage convertens £23 00 6227)
e 1ot Recarding A A Metens £75 00
o Haullerafter 132 1743 08 Reconers £o3 on
e 730 Alunmuem Laatice Masts 20t aides LAND O
* Phesser preeak distortion meters L3500
« Polirad Mu row.ae power melers L33 MY
e Rivkle & Schwarz SBR sip gen Th 2 gme LT
e Arnnd TO2 SR gen 30 v S0 Kes L26 O . .
o SEOUN0 S stem Ui PUR RADIO TEST SET:— Marconi Tt
* large e Tuenimg Lt PR 2950. R.F. Millivoltmeter:— Marconi
* \”:\",“’f[}'R'*"“”\“" ERllim 0t . TF 2603. Electronic Voltmeter:—
o 15 feet Uniraedio 4 C o s M ohms V2o Marconi TF 2604. — Call Mr.
o aema RTT Y SCopee 2000 Masterson 01-229 1229, (6277
« Haluns Professionad Farenoe 860 75 ohms th (b ~a -
* 250 Tedestopte Acrial Masrs L2t
« Addo 3 S Track Fape Bunches Lin 00
« Digitad Casserte Recorders s L bps €251 00
. ;{u.nl(m‘_\hn-.uhur\'._.'::-:\u.nm.x\tnnu\.-(h t;:j:: MOTOROLA CDI100 Base Station
« BN LRnecors 200 tor 2 E < A . A 7 .
© Roral KALT Fromt Panets fnew ) €15 00 3 CD100 muobiles. Motunold 'Rj‘d“'
e Rl MA TS B Modutaors (e + £ 00 Test Set S1056. — Call Mr Master-
w Tnshide Cabinet shelt Shders (SR son 01-229 1229, 6222
e DGT RZarDGT S0 R Lt
e Adv e HESignal Generators 15 30kaos tisim
o L aim VAT A Bk and W
Onllatons PR
o TS s Track Dape Readers 600ps LA O AERIAL & CABLE TELEVISION
e Talbv s Track Tape Readers Track Spoaling $63 00 EQUIPMENT SUPPLIES. — Please
::'"'\“\“']\,\F'\,"\'",'“'\'\‘:‘:‘:l";:‘l"i'“‘.\ t:::: write: Stone. Fernfield Rirch Platt.
e Chell FU 8 Band Pass iler Testers L6 00 W‘e-‘t End, Woking, Surrey GU24
4 A Getper Cuantos e ) L4 9NR. (6240)
We have Cgquantiny of Bower Transtorens 230 .
Walts o IRV A it voltages ap to ARY st MARCONI TF 1313A  Universal
it s prices st nbible Bridge £390. Avo CT 537 Tran-
sistor Tester £185. Radyne SG 6A
Ultrasonic Welder £700. All in new
* Racal RA BESSB Adaptons s [ n itio 121-427-228 (Bi H .
v R KA 2371 W Comvenions nes Lo E"‘d;t'fn' ot 42{ 2"_ B ] Birming
« 19 Bk Rack Paaels stan high new et am or appoeintment to view.
e Ao DUl Copy Photo Copiet Tecmosiae L o0 (6245)
« frortable Alans Battery Hospatad Dights £
& W00 Channel Pulse oght Speciram
At [XRIGANT
TELEPHONE ANSWERING machines
ate N ; R . T . .
W e s saried ssortment o ndustil for sale. New £120. answers and
Do ehimion 1] Capthodee Ry ubiesay ul e Liston records, Plus 2-way conversations
et and dictation. Free accessaries and
Guaranteed 1 vear. C.R.V.E. Ltd..

PLEASE ADD CARRIAGE AND
V.AT.

P. HARRIS

ORGANFORD-DORSE
BH16 6BR
BOURNEMOUTH (0202) 765051

[t

30 Goodge Street. W1. 01-249 0416~/
01-580 1800. (6210)

RHODE + SCHWARZ. Polyskop one

type SWOR. little used. superh
condition. £550. R/S siyie trolley
for above available. — Ring G.

Quaddy. Tel: Downland 55227.

(6197

GPO TYPE SPARES & SURPLUS
COMPONENTS

5 Digit Counters (10 per sec 24 48v noo resen
brand new w1 899 va ¢ pp
Straightcords (9 6 b 4 & 3coe 15 10 b 4 . &
310 Ask tor price list
Transformers (Lo voit 100 115 200 220 & 240v
pii 28 24 1 & Bvsec 1 amp @ 28v) Salvaged
but 1n excellent condimon and fitted with fuses
12 50 i pp

S AE far st ot many otheriems

Trade engutars welcome

8.8. Supplies. 141 Shaimsford Street

Nr. Canterbury. Kent CT4 7QZ  (6234)

ENAMELLED COPPER WIRE
swg 1 b 40z 0z

1419 240 .69 .50
20-29 2.45 .82 .59
20-34 2.60 .89 .64
35-40 2.85 1.04 .78

inclusive of p&p and VAT
SAE brings Catalogue of copper and
resistance wires 1n all covenngs

THE SCIENTIFIC WIRE COMPANY

PO Box 30, London E4 9BW 6243
LINSLEY-HOOD 75 watt amplifier
spares. BDY36 f£1.85. BD529 55p
BD530 53p. 2N5457 35p  2N5459
45p. BEK255%  35p, MPSA12  45p.
BFR39 25p. BFR79 25p, BCIs2L
10p. BCls4L 11p. BC2i12L  12p.

BC214L 13p. 18920 5p. Power amp
update kit £9 20. Interference sup-
pression kit talsy reduces preamp
noise)  with instructions  £1.35.
Construction and repair work
undertaken. Inclusive prices. P&P
15p. All components brand new.
guaranteed and despatched
promptly. SAE for list. 1. G. Bow-
man (Dept WW). 59 Fowev Avenue
Torquay. S. Devon. 16226)

LARGE SELECTION OF SURPLUS
ELECTRONIC COMPONENTS,

spvakers. cabinet hardware. etc.
Offers  invited. Lists available
from: C.S.R. Ltd.. Dawkins Road.

Dorset Tel.
16175)

Hamworthy, Poole

02013 75989,

TRANSFORMERS new unused Prim.

240V sec 12V at 7 amps. quantity

Telephone 01.771 9413 anytime.
(6264

VALVES RADIO 1v TRANSMIT-
TING INDUSTRIAL 1936 lo 1975,
many obsolete types. list 20p s.a.c.
for quotation. Postal export ser-
vice. We wish to buy all types of
valves new and boxed. Whole-
salers. Dvcalers. etc. stocks pur-
chased. Cox Radio (Sussex) Ltd..
The Parade. East Wittering. Sussex,
West Wittering 2023, (5392)

60KHz MSF Rugby Receciver. BCD
TIME OF DAY OUTPUT. High puer-
formance. phase locked loop Tadio
receiver. 5V operation with 1
secund LED indication. Kit com-
plete with luned ferrite rod acrial
£14.08 cincluding pustaye and
VAT). Assembled circult and cased-

up version also available. Send
for details Touvlex, Sherborne
(4359). Dorsct. 2
VACUUM 15 our speclality, new

and secondhand rotary pumps,  dit-
fusion outhits, accessuries  coaters.
ete¢. Silicone rubber or varnish out-
wassing equipment from £40 V. N
Barrett (Sales) Ltd.. 1 Mayo Reuad.
Crovdon. 01-684 94917 V24

SITUATIONS 'WANTED

CAPABLE YOUNG ELECTRONICS
engineer looking for challenging
and rewarding work. Enthusiast
with 2 vears industrial experience.
Full details Box WW 6259,

PRECISION
POLYCARBONATE CAPACITORS
All High Stability — extremely Low Leakage

440V A.C. RANGE 63V D.C. RANGE
Value Dimen Price  Valug [uF) Tol.
[-A  sons |mmj  each S 2% 5%
L D 001&
01 21 127 esp 01 D12 T S
015 27 127 80p 022 €132 Tp Slp
02 33 16 86p 033 £1.32 77 5lp
025 33 16 92p 047 £1.32 77p Slp
033 33 16 99p 068 £144 84p S56p
€1.10 10 €15 91p 60p

05 33 19 €116 15 £1.74 €116 67p
068 508 19 £1.25 22 £188 €1.32 75
10 508 19 £1.37 33 £2.40 €160 9%
15 508 254 £1.64 47 £2.82 £1.88 €123
20 508 254 £195 638 £3.48 £3.32 £1.47

10 €498 £332 £2.01
15 €114 £4.76 £288
2 €966 £6.44 £3.90

TANTALUM BEAD CAPACITORS—Value availabie 0.1. 0.22. 0.32. 0.47.
068 1022.33.47 6.8-Fat 15V,25V or 35v. 10 0F at 16v/20v or
25v 22.0.F a1 6Y/ [0V or 16¥. 33.0 .F at 6V or 10V. 47 DV a1 3¥ or bV,
100 0% at v All ar 12p* each. 10 tor £1.10% 50 tor £5* 100 lor
€9+

TRANSISTORS 1.C.'s

BC107/8/9 9p -BL2IZ/212L  12p 2M30SH 50p
‘8C114 12p CBCZId/213L Mp OCN2 2p
‘BCI47/ /9 10p BL2IA/214L  11p °NESSS Timer  Glp
BLIS3 16p °BFIN/S 12p °7418pm 0L 32p
BCI54/7 8/ 12p BFYSO/1,2 20 IMAIA £1.45
BCIBZ/182L  Hp AFITB 40p SNTBDIND  €£1.50
SBCIB3/183L  11p AFZ3Y 38p SNT60ZM0 €1.50°

F:
BC1B4/184L 12p *2M3702/4 11p TBABIOAS  £1.42%

POPULAR DIODES—INS14 6p. 8 lor 45p, 18 lor 90p. INS16 8p. 6 for
45p. 14 tor 90p: 1544 5p. 11 tor SOp, 24 for £1.00. IN4148 3p. 5 for
27p. 12 or 48p: IN4DOT 5'2p; D0Z 6p: 003 6'2p: D04 7p: 005 7'2p:
006 8p: 007 B'zp.

LOW PRICE ZENER DIODES—400mW Toi - 5°¢aiSmA 3v V3, v6.
4V7 5¥1.5V6 BVZ 6¥8. 7V5. BY2: 9v) 10V 11V |2v 13v. 135¢ 15V,
16V. 18V, 20V, 22; 24y 27v. 30v 33v All at 7p each. 5 far 33p. 10 for
65p. 50 for £3.12. SPECIAL OFFER 100 Zeners (may be mized) for
£6.00.

RESISTORS —High $1a0ility. low noise Carbon blm 5%« W aldr C W
at 70 C E12 series only—lrom 2.2¢) 1o 2.2ZM<) ALL at 1p* each. 8p* fer
10 of any oae vaiue. 7Op* lor 100 of any one value SPECIAL PACK 10 of
each value 2 21) 10 2.21) (730 rasstors] £5*

SIICON PLASTIC RECTIFIERS—|5 amp wire ended D027 100
PIV Tp i for 26p). 400 P 1V 8p |4 for 30p|

BRIDGE RECTIFIERS—2 ; amp 200V 40p: 350V 45p: 600V 55p.

SUBMINIATURE YERTICAL PRESETS—0 1 W only All a) Sp* each.
50, 100 220.470. 680 ohm. IK. 2KZ 4K7.5KB. 10K, 15K. 22K 47K. 47K,
100K. 220K, 5BOK 1M. 2M5. 5M

PLEASE AD 20p POST AND PACKING OM ALL OROERS EXPORT—ADD COST
OF SEA AIRMAIL Add B*¢ VAT 10 2il ilems except Ihoso marked wilh *
which are 12'2%s

Send S.AE, lor addilional stock his1s
Whaiesale price Wsis availabie 10 bona lide Companies

MARCO TRADING DePt P5)
The 06 Schosl. Edsiasion Wem Shropshire
Tei Whxall 464 /465 (STD 094 872)
|Proprs Mimcos) Trading Ltd )

ENAMELLED COPPER WIRE

swg 1ip ree’ V2ib reel
101019 £2.95 £1.60
20 10 29 £3.15 £1.80
30to 34 £3.45 £1.90
35 to 40 £3.65 £2.10

All the above prices are inclusive of pastage
and packing mn UK

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20

Telephone 061445 8753 (100}

- ™~

Best choice for used TV
Worldwide exporters of colour and
mone TV. Unlimited supplies.

Mdland TV Trade & Retal Services.
Worcester Road. Kidderminster. England

Tel: Kidderminster 61907 0r 67390  *
\. ./

SALE

Amps  Mics  X-overs Power
Supphies Inverters, Loud-
speakers, Cartridges etc

Send SAE for details
MARTIN AUDIO LTD.
54-56 Stanhope Street

London NW1 3EX
01-388 7164

6214
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Classified

BUSINESS OPPORTUMNITIES

* MINICOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

For fastest, best CASH offer, phone

SURPLUS COMPONENTS, Equip-
ment and Computer panels wanted
for cash. Ring Southampton 772301.

18)

€ & G LI. Advanced communication
radic. Recent complete course study

WANTED, all types of communica-
tions receivers and test equipment.
Details to R. T. & I. Electronics
Lid., Ashville Old Hall, Ashville
Rd., London, E.11. Ley 4986. 63

B-D ELECTRDNICS offer prompt
settlement for your surplus com-
ponents, Our main field of interest
s consumer electronics.  Pleasc
telephonce our Miss Hughes, Sandy
(0767) 81616. (22

WE BUY valves, transistors
and clean new components, large
or small quantitties, all details,
quotations by return. — Walton's,
535 Worcester St., Wnlverhamptogq.

(62

new

material with model answers. Rea-
COMPUTER APPRECIATION sonable price paid. Box number
Godstons (088 384) 3221 WWGE1R6. (6186)
WANTED URGENTLY to buy or

borrowXservice manual for Cossor
CCD4003 Video Display unit, — Tel
North Shields 74260 after 6 pm.

(6209)
APOLLO SCRIBEMASTER, Wayne
Kerr Bridge. H.P. Spectrum
Analyser. Branson, 111 Park Road.
Peterhorough. (6206
The following back numbers of

WIRELESS WORLD are needed to
complete a library set: 1969 April;
1971 February. October, Deceinber;
1972 February, May, June, Septem-
ber, November; 1973 September,
October, November. Please send de-
tails of any of the numbers hsted
above to The Science School. Clif-
ton College, Bristol BSx 3JH.
(6260)

PRINTED CIRCUITS |
and HARDWARE '

Readily avaiable supphes of Constructors
hardware  Alumwuum sheet and sections
Printed circut board  top qualty tor
indiwidual or publhished gesigns [
Prompt service

Send 15p for catelogue

RAMAR CONSTRUCTOR :
SERVICES i

Masons Road, Stratford-on-Avon
Warwicks. Tel: 4879

—

EURO CIRCUITS

Fron o Crecur Boards —
livouts — Fhotiigrpiby Tegomd
printing  — Roller tnning —  ¢ld
pliting — Feshile il Comvention

W hibee ghiss — Noords r o large o e
smull — Foast turnrcund o protatypes

Allor part serviee v oalablie NOW

EURD CIRCUITS TD.
Highliekd House
West Kingsdewn

Master

Nr, Sevenoaks. Kenl WRZI4A

EQUIPMENT WANT

BROADFIELDS AND
MAYCO DISPOSALS

21 Lodge Lane, N. Finchley
London, N12 8JG

Telephone:

01-445 2713
01-445 0749 01-958 7624
WE ARE INTERESTED IN

PURCHASING ALL KINDS OF
RADIO, T.V. AND ELEC-
TRONIC COMPONENTS AND

SPEECH-PLUS
RECOBDINGS LTD

Speciabists in Recording for Education
Commerce Industry A’V Programmes /

Putsing for Training and Sales Cassetle
and Open-reel Duplicating

32 PAGES WALK. LONDON SE1
Telephone 01-231 0861/2 (62501

LABELS, NAMEPLATES, FASCIAS
on aluminium or plastic. Speedy
delivery G.S.M. Graphic  Arts
Ltd.. 1-5 Rectory Lane, Guis-
horough  (02873-4443). Yorks, U.K.
(5305)

REPAIRS TO ELECTRONIC INSTRU-
MENTS. ’Scopes, Signal Generators
Digitals, etc. Estimates given free
for further information and instru-
ment  sales  contact  Altron 10
Bromley Drive, Leigh. Lancs. Tel:
Leigh 71624 (6177)

EDUCATIONAL

INTERTEXT GROUP

* INTERNATIONAL
CORRESPONDENCE
SCHOOLS (I1CS)

* SCHOOL OF ACCOUN-
TANCY (S0A)

* INSTITUTE OF DOMES-
TIC ARTS (IDA)

EQUIPMENT IN BULK lan Ramsden
QUANTITIES. \ Ics
WE PAY PROVIPT CASH AND pteflextiiouse
Stewarts
CLEAR MATERIAL BY e epiyn SW.8
RETURN. (46}
BOOKS
R. F. INDUC"TION HEA'I“EI about “VINTAGE CRYSTAL SETS 1922-
1.5KW. — Barrett, I Mayo Road, 1927°. Jus bhished by Wirelos
Croydon_ CRO 2QP. (6038) LU s pribixiod b SIpeiee
. World, contions 128 pages. Chanb-
ters on the first days of broadcast-
. The Crystal Set Vintage Wire-
less Trademarks Also cutalogue
sections hsting and describing
m erystal sets together  with  therr
onginal prices gn C:x:d. A book for
ALTERNATIVE ltesvarch Company the collector or thuse interested 1n
announce new  hrochure.  Biofeed- nastalgia, Available  from main
back  Kirlisn Photography equip- bokshops or direct from us Please
ment and pubheatinns, Send Sae send £2.50 inclusive ta {PC Busi
1 Vinevards., Bath, DAL §NA. ness Press Ltd. Room 11 Dorset
(6211, House. Stamford  Street, London
Sk O9LU 18123)

Swiss trading firm, specialized in handling technical products, is
interested in

SWISS AGENCY
for reliable producer of

ELECTRONIC COMPONENTS

(both active and passive), as well as accessories and measuring
equipment.

Please contact us through.
W/W, Box No. 6237
Dorset House, Stamford Street
London SE1 9LU

RECORDED ANNOUNCEMENTS. Ad-
vertiser wishes to contact firm in-
terested in commercialisation of
recorded announcements idea. Ap-
plications to process control, lifts.
crowd control, securily, etc. Box
WW6a208

COURSES

UNIVERSITY OF ST ANDREWS

PHYSICS AND ELECTRONICS

A new Joint Honours BSc Degree
course in Physics and Electronics
(UCCA course no 3350). Scotland's
oldest University offers the
opportunity to study this interesting
combination of subjects

Details from Physics Department,
North Haugh, St Andrews, Fife,
KY16 9SS

(6252)
RADIO and Radar M.P'I.  and
C.G.L.J. Courses. Write; Principal.
Nautical College, Fleetwood. FY7
NIZ. (25

TEMDERS
————————

WILTSHIRE
COUNTY COUNCIL
SUPPLIES
DEPARTMENT

Offers are invited for the undermen-
tioned surplus radio equipment.
28 No. Mobiles CQM 19-25.

8 No. "'Storno’” Base Stations CQF
13C-14

7 No. Remote Contro! Units CB
81-200.

2 No. Walkie-Talkies FM 113.
_Plus varous associated installation
items.
For further information and appoint-
ments to view contact Mr Baylis
(Trowbridge 3641 Ext. 3305).
Tender documents may be obtained
from the undersigned (Trowbridge
61111, Ext. 3246) and must be
returnec to the County Solicitor and
Clerk. County Hall, Trowbridge, by 5
p-m. on Tuesday, 9th November,
1976 C.F Rix
County Supplies Officer
Wiltshire County Council
Canal Road
Trowbnidge
Wiltshire

6217

CAPACITY AVAILABLE

AIRTRONICS LTD., for Coil Wind-

ing — large or small production
runs. Also PC Boards Assemblies,

Suppliers to P.O., M.0.D. ete, Ex-
port enguiries welcomed, 3a
Walerand Road, London SEl1% 7PE.
Tel: 01-852 1706. (K1

COIL WINDING nd rransformer
Muanuafaclurer. Quick deliveries.
competitive  prices,  Raven Trans-
formers Ltd. 587 Ihgh Road. Ley-

ton, E10. 01-556 9467. (6023)
ELECTRONIC Design/PProduc-
tion Services. Prototype design
manufactire, produchion and
test, Professional service for any
speciahsed requirements Ring
aur Technical Director, Mr Bate-
man, on Southend-on-Ses 712363

(6225)
HEWLETT PACKARD model 55

programmable scientitic pocket cal-

cutator.  All standard accessories
plus  two programme manuals.
Under manufacturer's warranty,
imrmaculate condition 155 o.n.o.
— J1-467 5285, 6192)
PROFESSIONAL WIRING AND

ASSEMBLY of clectrome equipment
to sumple or drawings. any quan-
tity. Tua Yaw Projects. The
Street. Kirby-le-Soken Essex. Tel:
Frinton-on-Sca 71428, (8244)

NEW BOXED Mullard and Mazda
valves. EF80, EF183, EF1s4, 30p
each. 30FL1 PcL 8.5 PL36 40p each.
PCL 80 PcL 82 PclL. 83, PcL 84 PcL
86 35p. PY800, Py u8, PL504, PL
508 42p each. PFL 200. DYS6/K7
DY802 Ecc 82 29p each. P & P 3p
per valve. Cheques, etc., payable
to S. Bryan, 7 Pengegon Moor,
Pengegon, Camborne Cornwall.
(G191

HECEIVERS AND AMPLIFIERS

HRO Rx53s. etc, ARS8 CRI10g,
BRT400, G209, 8640, etc.. etc., in
stock. R. T. & 1. Electronics, Ltd..
Ashville Old Hall, Ashville Rd..
London, E11. Ley 4986. (63

SIGNAL (Generators, Oscilloscopes,
Output Meters. Wave Voltmeters,
Frequency Meters. Multi-range
Meters, ete., ete., in stock, R. T.
& |. Electronics Lid., Ashville Old
Hall, Ashville Rd., London  E.11.
ey 4986. 64

TAPE RECORDING ETC.

YOUR TAPES TO DISC. Monho or
Stereo Cutting. Vinylite Pressings.
Steeves labels. Top professional
quality. S.AE. far photo  Jeaflet.
DEROY Records, s Eastwood "
Cove Dunbartonshire. Scotland.
tN2)
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EHANCE
i
Fabrication

=

\
BEEODVMIPPAS S pinpoints alternative suppliers-it is the

unsurpassed guide to competitive buying

BEONMEPPA S S brings your products and services to the

notice of potential buyers throughout the
world.

BFEEOOVMIPASSS UK. lists products and services in detail-
33,000 separate listings and essential
business data on 28,000 U.K. companies.

BE<OOMVMIPPAS SS helps you find new markets. Over 100,000

named key executives are listed in Kompass
U.K.

BEOMPPASSS £.EC. gives detailed industrial information
on over 185,000 companies in the E.E.C.

BE@ODVMIPPASSS worldwide: There is a Kompass register for

16 countries of the world, all featuring the
unique classification system in English,
French, German, Italian and Spanish

lOWVMIPASSS

Kompass Publishers Limited
RAC House

Lansdowne Road

Croydon

CR9 2HE

Teiephone: 01-686 2262
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Youveasked

Time and again we are asked for reprints - 5 4y
of Wireless World constructional !
projects: tape, disc, radio, amplifiers, =
speakers, headphones. Demand I‘i i AP N
continues long after copies are out of
print. To meet the situation we have
collected fifteen-of the most sought after
designs and put them in one inexpensive
book. And we’ve updated specifications
where necessary to include new
components which have become
available. A complete range of
instruments is presented, from the
Stuart tape recorder and Nelson-Jones
f.m. tuner, through the Bailey, Blomley
and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers
—some of which have been accepted as
standard in the industry.

highfidelity '~

designs .

To: Genceral Sales Department, Room 11. Dorset House,

| Stamford Street, London, SE1 9L.U :

} Please send me copy copries of High Fidehity Designs” |

| at £1.35 inclusive. I enclose remittance value 4, I

£1 from newsagents and bOOkShOpS | (cheques payable to IPC Business Press Lid. ). I

or £1.35 (inclusive) by post from the publishers. Dl wann |
| A book from | Please prine l
n l ADDRESS l

l Compeny registered i Bneland No f==pan |

l Regd ottice Dorset House, Stamtord Streer. London Syl U l
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MICROTEST 80 — I.C.E.

20,000 OHMS/VOLT 40 RANGES
20 000 ohms/Volt 4 000 ohms Volt (AC) 2% accuracy
Vv DC 100mV to 1KV (6 Ranges) 1 DC 50 .A to 5A (6 Ranges)
Vv AC Y 8V to 1KV (5 Ranges) 1 AC 250 .A 10 2 5A (5 Ranges}

Obms tow ohms ohms x 1 ghms x 10 chms x 100

Power Output Measurements 1 5V 10 1000V (5 Ranges)
+ 6dB to 62dB (5 Ranges)

Capacitance 25.F t0 25 000 -F (4 Ranges)

10N0 umes overioad protecton (on OHM ranges)

Meter movement diode protection

Size (without case) 90 x 70 x 18 mm

Electromc zero non paralax mirrgr scale Unbreakable carrying case and prabes s.oplied

A

Wireless World, November 1976

SUPERTESTER 680R — I.C.E.

20,000 OHMS/VOLT 80 RANGES

20 000 ohms Volt 1 ODC 2 AC v DCI00mV 1o 2KV (13 Ranges) v AC
210 2KV (11 Rangest  DC 50.4 1o 10A (12 Ranges) | AC 2504 to 54 (10
Range. R x1 x100 21000 210000 and Low ohms Detector Reactance
010 M ohms freq Measurement 0-5000 H: (2 Rangesi Power Output
10 2000V (9 Ranyes) Dec bels 24 70 dB (10 Ranges) Capacinance
0 500 000 pf {2 Ranges using mans supply) 0 20 000 ..F (4 Ranges using
internal 3 Vot battery) 1000 tmes overload protection on ohms ranyes and
meter movement diode protection 10 Fields of Measurement and 80 ranges
Size 128 x 35 x 32 mm Non parallax mutcor scale Unbreakable carying
case supplied which conta ns probes mamns lead crocodhle clips and shorting
Ik - i

Full After Sales Service avadable
puce £14.50. Post & Packing 60p VAT @ B% £1 21 SEND TOTAL £16 31

THE I.C.E. MEASUREMENT SYSTEM INCLUDES A COMPREHENSIVE AANGE
OF ACCESSORIES: SHUNTS, TRANSFORMERS, SPECIALISED FROBES,

TRANSISTOR-TESTER, ETC.

o
n
'u:.e. High-¥otisgs .C. Multplier Probe, Model 18, bnput

Imspedunce’

weniinbia to crder). Tha Model 18 D.C, Mubtiplisr Frobs consists of & highly msuieied moulded phidts by,

Potnaad weith @ hiand gussrd-ring, contiining & Fable, pracmion SO0Mohm Feser. which may be used to s
of arsbbigul

Sole Imporiars
el Dieiribariors

tha d.c. vobtega
u Ervm plug for im

WW—100 FOR FURTHER DETAILS

saparing imptramaeni's d.c. weltegs |ngat sociost
, TOTAL £1.07

% i : zhs;\r Thve peobes is Foisd with » pros-tap for - 0 Tha woliege sourss b s Feasured nd s connaciing
ELECTRONIC BROKERS LTD. i neras Road. London w1 208 ERSREIEeS

o

mutti-marters or skl renic YFONMSISN, 19 8 macimum vales of

Post & Packing 85p
VAT @ 8%£1 87

INDEX TO ADVERTISERS

Appointments Vacant Advertisements appear on pages 130-141

Acoustical MFG. Co. Ltd
Aero Electronics L.td
Ambit International ......... .
Arrow-Hart (Europe)
Aspen Electronics Ltd
Audix Ltd

Avoltd . ..o

Barrie Electronics Ltd. ... .......... ... ... .. 105
Bauch FW.O, Ltd......... S22
Bentley Acoustic Corp. Ltd 123
B. H. Component FactorsLtd ... .......... .. 128
Bi-Pak Semiconductors Ltd. .............. o101
Bi-Pre Pak Ltd (Stirling Sound) . . . 119
Boss Industrial Mouldings Ltd ................. 27
Broadfields & Mayco Disposals ............... 141
Bull, J. Electrical Ltd. .. ......... ... ........ 103

Cambridge Learning. .........................
Catronics. ..............
CEC Corporation..
Chiltmead Ltd
Colomor (Electronics) Ltd. . .......... ..
Combined Precision Components Ltd
Compcor Electronics ...................... ... 32
Continental Specialities Corp. . o
Crimson Elektrik

Datong Electronics Ltd.. .. ...
Dema Electronics International
Doram Electrocomponents Ltd

Eddystone Radio Ltd
Edicron . ..
Electronic Brokers Ltd. ........ ..
Flectrovalue Ltd ........ ... .. .. ...... ... . 116
English Electric Valve Co. Ltd ... ..
ERG Industrial Corp. Ltd. .. ........
Erie Electronics L.td ...
ES Electronics ...
FSPLid. ...
Euro Circuits ... ........ ... AU
Exel Electronics. ............ ... ..

ILLP. Electronics Ltd. ........................
Industrial Instruments Ltd . ............ ... ...
Industrial Tape Applications. . .
Integrex Ltd .............. ... ... ... ..

ITT Instrument Services ...................... 72
Jaybeamlad. .. ... 32
JPS Associates Ltd ... oo 1
KevIronics ............ i 140

KGM Electronic Ltd ... ...,
Kinnie ComponentsLtd....................

Kramer& Co ... ... .11l
ledon Instruments Ltd. . ........... .. ... . 26
Levell Electronics Ltd. . ........ ... ..o 1
Lexor Dis-Boards Ltd. .... ... ... ... ... 127
Light Soldering Developments Ltd ... 94
Limrose Electronics Ltd .. ......... .. . 100
Lloyd, J. J., Instruments Ltd . ................. .8
Lynx (Electronics) London Ltd ............... 125
Lyvons Instruments ............ ... 24, 28

Maclinnes Laboratories Ltd. ... ..
Maughan, Thos & Associates
McKnight Crystal ..........
Maplin Electronic Supplies ..
Marconi Instruments Ltd. ........... S

Marshall, A., & Sons (London) Ltd.......... . 115
MICrOprocessors ............ :
Mills, W. ... A
Modern Book Co..... ..
Morhan Exporting Inc
Multicore Solders Ltd. .. ................ Coveriv

Radford Laboratories Ltd
Radio Component Specialis
Ralfe, P

Rastra Electronics Ltd .
R.C.S. Electronics .. ...
REW Audio Visual ............ o
RotaCelestion Ltd. . .................. .. ... ...
RS.T. Valvesltd. . ..
RTVC..............

Samsons (Electronics) L.td.
Scopex Instruments Ltd. ... oL ... 96
Semiconductor Supplies L.td . .
Semicon Indexes Ltd .. ... ...

Service TradingCo.............. . ... ... ..
Servo & Electronic Sales Ltd .
Shure Electronics Ltd. ... ...
Sintel ... oo
SME Ltd..
Soundex Ltd......
Sowter, . A. Ltd
Special Products Ltd. ..
SST Distributors Ltd. .. .. ..
Stornolad. ... oL
Stringer Clark Antennas L.td
Sugden, J E, & Coltd. ................... ...
Sullivan, H. W. Ltd. ... .. ..

Surrey Electronics Ltd
Swanley Electronics Ltd
Swift of Wilmslow. ... ..

Tandy Corporation (UK. ... 33
Technomatic Ltd ...
Tektronix (Telequipment) Ltd . ... ...
Teleprinter Equipment [td ............
Teleradio Hi-Fi.......... ..
Teledyne (A’Research) . ...
Time Electronics ..........
Trampus Electronics. ... ...,
T'weed Audio .

Natural Sound Svstems Lid . ... oL - 02

Nicolls, E.R. .o o000 oo I R k]
Farnell Instruments btd. .. ................ 60 , N .
Forgestone Colour Developments Ltd ... .. LL24 United-Carr Supplies Lid .o e 2
Fvide Electronic Labs. Ltd. .. ............. .. 14 N .

- OMB Electronics R . B 19
yrehi dectronics oL 8 . g

Gardners Transformers Ltd. ... ...... 12 :):f‘lr]i 1(rc(1"lplulr _'_1 A( _____ o o (:4* \,t‘lr‘"““ ldd : g - 20
Grampian ReproducersLtd. ......... ... ... 2% o T Vintage Crystal sets T R
‘Greenbank Electronices. ... ... ... .. 137
Greenwood Electronics Ltd. ... ... Lo 19

Patrick. ] B. . oo oa oe o @ss 03 o 128 Wavetek Flectromes Lid . R . K4
Hall Electric Lud .y P)B Flectronics Ltd. . 23009 . . ;‘f}’ West Hyde I)(‘\‘(f\n;mwnvw Ltd S . ],M
Hum; Fleclm‘ni("s: (I nn.d.r;r-\) Lid R Tt r)")'_“"_“"" 8_“"4‘[_9('- Labs Ltd aa o a a . ]'2;1_ Whiteley Illvc[ril('ul RadioColad ... . .. .. . 2l
Hurms P T U ‘ 130 l)"‘“".\' Distributors R T Wilkinson L. (Croydon) Ltd.. ..o 33
Hart Electronics. ... ' 1o Powertran Electronies ... ... 121 Wiimot Breeden Electronies Ltd .. I

i iy SO o o ' . Precision Petite Ltd. .. .. epa oo o o33 Wihnslow Audio A noac  @oao .. 126
Hayden Laboratories Ltd. .. . .. ..... P | e UG GOl o o ececsoas 15
Heathkit L.td .. ...... L .60 .
HensonR. Ltd . ... ..., . . . 141
Hepworth Electronics e .28 7 & 1. Aero Services Ltd I8, 2%, 127
Hi-Fi Y/book ... . . . . 128 Quarndon Electronics (semi conductors) Ltd 83 Zettier (UK Division 0 oo oo 22
printed n Great Britain by QB Lid Sheepen Road Coichester aand Pablished by the Proprieiors PC T CIRICAD FTTCTRONIC PRESS T D Dorset House Stamtord St London SE]

YL telephone 01-261 500 Wareless Waorkd can be obtamed abroad trom the followimg AUSTRALIA and NEW ZEALAND (
The Wm Dawson Subscription Serviee Ltd Gordon & Goteh Lid SOUTH AFRICA Centrad News Agency [d
Distributors Inc.. 155 West 15th Street, New York, N.-W 10011

Jondon & Goteh Lid INDIA A H Wheeler & Co CANADA

Willlam Dawson & Sons (S A) [rd UNITED STATES Fastern News




Wireless World, November 1976

o — - ey
e A e
f.

s = mu'\'m--f-"-.;-?

sasss | - .

Shure’s SR auditorium-size professional sound reinforcement componentry
is probably the only equipment that's been field-proved in Opryland, Las
Vegas and Moscow. The SR’s modular flexibility has proved its adaptability
in outdoor rock festivals, theatres, and on the road with many of the world’s
popular entertainers. Best of all, the SR’s rugged durability and enormous
power potential make it the expandable sound investment of a lifetime. SR
components can be used as a system, or inserted as individual links within
a system of quality componentry in virtually unlimited combinations.

Eccleston Road, Maidstone ME15 6AU —
Telephone: Maidstone (0622) 59881 ==

Shure Electronics Limited Al e . e i
TSHURE:
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Theres alot more to Multicore...

Multicore Fluxes, Chemicals, Pre-
servatives, Cleaners and Con-
formal Coatings. For
highest quality

N o Py | soldering.
N\ ‘%

Multicore Oxide-free Solder Creams.

...than For microcircuits and P.C.’s. Also

mee‘s a wide variety of pre-forms for
o 99 _ repetitive solder-

the IrFon. e ing operations.

Multicore Solid Solders. In Bars,
Ingots, Sticks, Wire or Pellets.
Foraltdipandwave-soldering.

L e

"

Muiticore now solders the ‘impossible’
ALU-SOL 45D solders most types of
aluminium and has agood corrosion
resistance. Arax 96S for diffi-
cultstainlesssteels, being
non-toxic and
bright.

Muiticore  Solderability Testers.
MK il - Tests components semi-
automatically. New PTH - tests
plated-through-holes in
P.C. boards auto-
matically.

‘The name that stands for quality and quantity’

M&d’e Please write on your Company's letterhead for further details on your particular application.
'~z Multicore Solders Limited,

Maylands Avenue, Hemel Hempstead, Herts HP2 7EP. Tel: Hemel Hempstead 3636. Telex: 82363.



