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Readout Units
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MY 560 MHz DIGITAL FREQUENCY METER TF 2432 MARCONI INSTRUMENTS LD

Value for money;

10Hz to SOMHz,10Hz to 200MHz and 10Hz to 560MHz models.

The mang/ good quality benefits offered by the competitively
priced TF 2430 Series make these frequency meters of
outstanding value.

mains voltages on all high impedance inputs.

Resolution to 0.1 Hz-560 MHz can be measured to
0.1 Hz resolution
Simple to use-no sensitivity controls. Just connect the

signal and select the range. High Stability -a choice of internal frequency standards

is available. Or external standards may be used.

Two year Guarantee - with special LS| chip, our
counters have the lowest ‘component count’ on the
market. Couple this with our “Autotest” production
equipment, which checks every component of every
instrument, and you can see why we have confidence in
their reliability.

Wide dynamic range - high sensitivity and acceptance of

Excellent r.f.i. performance —all models are of robust
construction and tested to meet military specifications.

Meets IEC 348 and BS 4743 safety requirements—in
full! And all three designs meet our rigorous environmental
specifications of bump, vibration, temperature and humidity.

For further information write or ’phone:

Mi MARCONI INSTRUMENTS

Marconilnstruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 OJN - Tel: (0727) 59292 - Telex: 23350
Marconi Electronics inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752
Marconi Instruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge  France - Tél: 996.03.86. - Télex: 600541.F
Marconi Messtechnik GmbH - 8000 Munchen 21 [orgstrasse 74 - West Germany - Tel: (089) 58 20 41 - Telex: 5 212642

WA SES Ao e oA CaPRAY W W —001 FOR FURTHER DETAILS
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Taps Fecording compnger
Tebstext charactar roundng
Breadboand durvey

Front cover shows various
stages in the production of a
printed circuit board at Exacta
Circuits Ltd. Photographer Paul
Brierley.

IN OUR NEXT ISSUE
Chatterbox, a simple
speech synthesizer. This
.hand controlled elec-
tronic model of the
acoustic properties of the
vocal tract will utter
recognisable words and
phrases.

Measuring spectrum

use. Space and time as

well as bandwidth come

into this method of mea-

suring the efficiency with

which radio services use
the spectrum.

Solar heating control. A
differential temperature:
controller based on a
recently available trans-
ducer.

Current issue price 40p, back issue|
(if available) 50p. at Retail and:
Trada Counter. Paris Garden, Lon-
‘don SE1. Available on microfilm *
please contact editor.

By post, current issue 55p, bacx:
issues (if available) 50p, order and
payments to Room 11, Dorset
House, London SE1 9LU.

Editorial & Advertising offices:
Dorset House, Stamford Street,.
London SE1 9LU.

Telephones: Editorial 01-261
8620. Advertising 01-261 8339.
Telegrams/Telex: Wiworld Bis-
nespres 25137 BISPRS G
Cables: Ethaworld London SEI

UKand $23. 40 overseas (s24 USA‘
,and Canada).

Student rate: 1 year, £3.50 UK
and £4.50 overseas ($11.70 USA
-and Canada).

Distribution: 40 Bowling Green
Lane, Londbon ECI1R ONE..
Telephone 01-837 3636.
Subscriptions: Oakfield House,
Perrymount Road, Haywardsy
Heath, Sussex. 'RH16 3DH.
Telephone 0444 59188, Pldase
notify a change of address.

USA mailing agents: Expediters ot
the Printed Word Ltd, 527 Madison
Avenue, Suite 1217, New York. NY
10022, 2nd-class postage paid at’
New York.

® IPC Business Press Ltd, 1978
ISSN 0043 6062

wireless
world

ELECTRONICS/TELEVISION/RADIO/AUDIO,

NOVEMBER 1978 vol 84 No 1515

43 Intelligent machinery

44 The UK wavelength changes
by G. H. Sturge

48 World of amateur radio

49 Character rounding for the WW teletext aecoder
by J. H. Hinton

54 Wideband noise reducer
by D. L. Harrison

] 59 Letters to the Editor _
A.m. broadcast reception The naked microprocessor
International viewdata/ teletext standard

61 Telesoftware
by John Hedger

67 Frequency synthesizers — 3
by R. Thompson

71 News of the month
ACARD on semiconductor technology Common frequency repeater
IBA test surround-sound broadcasting

73 Multiplexed alarm
by R. J. Chance

75 Circuit ideas

79 Add-on oscilloscope waveform store — 2
by R. H. Fastner

83 Electronic organ tone system — 2
by A. D. Ryder

‘89 What future for television?
, by D. A. Bell

91 Breadboard survey

[ibpa].  [ABC]
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Y4 Stereo f.m. tuner — 2
by L. Nelson-Jones

97 New products

www americanradiohistory com


www.americanradiohistory.com

WIRELESS WORLD, NOVEMBER 1978

The world OVer_ For high quality electronic valves,
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,
f‘ very wide. And Haltron export
rom Haltron expertise will surely meet your
[ . requirements. Wherever you are, get
3 the best service. From Haltron.

Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,

Haltron Orpington, Kent BR5 3QJ.

Telephone: Orpington 27099
Telex: 896141

WW—036 FOR FURTHER Di ' \}
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AC V, | & dB
DC V, | & NULL

RESISTANCE
LEAKAGE ot 3V
VOLT DROP at 10mA

RF VOLTS

HIGH VOLTS
HIGH CURRENT
TEMPERATURE

ELECTRONIC

M

120 BASIC RANGES

50uV/500V fsd, 50pA/500mA fsd, ~90dB/+50dB mid scale. Acc.*1.5% fsd above 500pV & 500pA.
Response 3Hz/200kHz above 500pV and 500nA. Input R = 100MQ on volis.

1501V/500V fsd, 150pA/500mA fsd, polarity reversibie. Acc.* .5% fsd above 500V & 500pA.
Input R = TO0OMQ on volts. 5 Null ranges have centre zero lin/log scale covering +4 decades.
0.2Q/10GQ in 7 ranges, polarity reversible. Low test voltage for solid state circuits.

Uses 3V source with current ranges to test capacitors, diodes and resistance up to 100GQ.

Uses 10mA source with voltage ranges to test diodes, LED's and resistance down to 10mQ.

30 OPTIONAL RANGES

0.5V/500V fsd, 10kHz/1GHz, using RF Probe. Price £24 + VAT,
1.5kV/50kV fsd, AC/DC, using HVY Probe. Price £17 + VAT.

1.5A/50A fsd, AC/DC, using Current Shunt. Price £16 + VAT.

-150 C/*“SOOOC fsd in 7 ranges using Temperature Probe. Price £39 + VAT.

The instrument operates from a 9 volt battery, life 1000 hrs., or, AC mains when optional Power Supply Unit is fitted.
Size is 240mm x 150mm x 80mm. Weight is 1.75 kg. Meter scale length is 140mm. Leather case is available at £14 + VAT,

(LEVELL RS ERE

MOXON STREET, BARNET, HERTS., ENGLAND, EN55SD.
TEL:01-4495028/440 8686
WW-040 FOR FURTHER DETAILS
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Can you believe your Ears ?

Pick a wizzed up record ; play it loud ; and
most Hi-F1 gear can be made to sound
impressive - at least initially. In fact you've
only to go to a hi-fl show to find that nine out
of ten have to play it that way to get any
effect at all.

But what happens when you turn the volume
down a bit? Are the strings relaxed and
silky? - or do they all have clenched teeth
like a bunch of amateurs struggling with a
difficult bit of Hindemith? Does speech at
natural level sound like a real person? -or
are his fricatives in a twist? - Is it believable ? -
or isitall rather a caricature?

Listen carefully, you'll have to live with it
long after the honeymoon.

For further details on the full range of
QUAD products write to:

The Acoustical Manufacturing Co. Ltd.,
Huntingdon, Cambs. PE18 7DB.
Telephone : (0480) 52561

QUAD

for the closest approach to the original sound
QUAD is aregistered Trade Mark
WW- 045 +OR FURTHER DETANLS
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The Ultimate
Multi-mate

What other DMM offers all this

It's easy to see why Philips new PM 2517 digital
multimeter is called The Ultimate Multi-mate.
No other DMM comes anywhere near its

Full 4-digit display giving higher resotution than 3V, digits
for 80% of measurements. Parameter readout, too.

Choice of LED or LCD display - choose the one that suits you,
the price is the same. Mains unit supplied free with LED version.

Autoranging with manual
override. Average auto
response time less than
two seconds.

True RMS rather than
“"average’’ detection. The
Ultimate Multi-mate
measures non-
sinewave AC signals
more accurately.

High accuracy -
necessary to make
full use of those
four digits. An
impressive 0.2%
of reading £0.05%
of scale on«d.c.
volts.

Current to 10A
via a separate
input I1s
standard, not
optional, on

the PM 2517.

Overload protection

that is so comprehensive you
have to try very hard to do any
damage, even with mains and TV
booster voltages.

The Ultimate Multi-mate is available
from Wessex Electronics Ltd., 114 - |1||1_6' Kate w5
North Street, Downend, Bristol BS16 5SE.
Tel: (0272) 571404; Rank Radi?e B et
International, Watton Road, Wa - Service Centres (‘phone 01-686-0505

Herts. (Tel: Ware 3966); and Phiﬁzs: Tf' } _J_f_(_)r. the ‘address of your nearest branch).

i ] Ll
Ty AR L 4
Test&Measuring
Instruments
| 'ﬂ'-*,l‘-,_ T4
- N .WW:—'OMFORFURTHERDETAILS

T o mh

combination of laboratory performance and handy
form - for such a handy price. Take a look at some
of the features it packs in.

Small and sturdy construction makes this DMM ideal

for bench or field work.

Ergonomic design aliows it to
work in any position
without fuss or fumble.

Low-cost
temperature
option makes
possible
measurement
from —60 to
+200°C.

Data hold option
means that in
tricky situations
you can "‘freeze"” r

measurements for 4 ol
increased operator x
safety and convenience.
Built to international o

standards - you name them
and the PM 2517 meets them.
But what else would you '1|

expect from an international .
company like Philips? g

It can also be purchased from the U.K.
marketing organisation -

@, Pye Unicam Lid

) Phibps Etectronic Instruments Dept
York Sireet Cambndge England CB1 2
Te! Cambridge (0223)58866 Telex 81 7

PHILIPS

. u
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GenRad"’
Top Trio...

...alow cost/high performance
range of yP-based bridges

GenRad’'s new range of uP-based The 1657 Digibridge
bridges make full use of advanced * Automatically measures R,L,C,Dand Q
. * 0.2% Basic accuracy
technology to meet tomorrow'’s * Fivedigit display for R, L and C
testing needs today. Check the * Four-digit disptay for D and Q
list of features, and contact " Microprocessor-directed ranging
! . * Selectable test frequencies of
us for further information,
price and delivery.

1kHz and 120Hz (100 Hz)
" Series or parallel measurement
mode selection
* Built-in Kelvin test fixture tests
radial and axial lead components
1687 Megahertz LC Digibridge
* Automatically measures Ls & Q,
Cs & D, Cs & Rs, Cp & Gp
* 0.1% basic accuracy for C
0.2% basic accuracy for L
* Automatic limit-comparison (10
bins)
* Autoranging
* IEEE 488 bus/handler interface
option
* Two test speeds
* Selectable continuous, average or
single component measuremen ts
* Four types of display
Programmed bin limits, measured
values, deviation measurement { A L
or AC), or bin number
* Five-digit display for L and C
* Four-digit display for Q,0,R and G
" Optional Kelvin test fixture tests
radial and axial lead components

1658 RLC Digibridge

* Automatically measures R,L,C, D

and Q

* 0.1% Basic accuracy

* 10 Bins for sorting

* Autoranging

* IEEE 488 bus/handler interface
option
. * Three test speeds
* Selectable continuous, average or
single component measurements
* Three types of display
programmed bin limits, measured

values or bin number

* Five-digit display for R,L and C

* Four-digit display for D and Q

* Selectable test frequencies of 1

kHz and 120 Hz (100 Hz)

* Series or paratlel measurement

mode selection

* Built-in Kelvin test fixture tests

radial and axial lead components

1657 Digibridge ™
*Under £1000

1687 Megahertz
LC Digibridge ™
*Under£2 500

1658 RLC Digibridge ™
*Under £2 000

GenRad Ltd,
Bourne End, Bucks. SL8 5AT - G R d
Phone (06285) 2 6611, Telex 848321 QIE en a

WW—098 FOR FURTHER DETAILS
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everything for the modern DL1Y. electronics enthusiast and more.

10 CHANNEL STEREO
GRAPHIC EQUALISE

A ne ESIEN Vv no difficult ¢ t¢
wind, t ficat th

100W RMS STEREO DISCO e

‘PE’ STRING ENSEMBLE

A genuine 100W RMS per channel (both chan- £70 i fu t nbeatable prices and tinest qualiity
nels driven) stereo disco with auto fade on met components only when you buy
Tlé’rr?:hopai'llvu meters. full monitoring and o sw. F from Maphn Al parts available to
sk - build th sci g pro ©
ties and a very ﬁ — t build tt 1In; nating project oj
high cuality - - g . n ponent schedule available shortly
lhght show. { & o) {sa appreciated) Demonstration
Complete con- S model in our shop soon Phone now
BLENEELS M and compare our prices

frooklet MES4! \ C’gva P P

price 25p. \ ©

Cabinet comes DISTOR-

complete with TION f T e——

lid and carry- AUDIO — =t om . \

CUUULUUTULAUIA 30NN

B

— = -
TOUCH-SENSITIVE PIANO

§ o ._1 s .
handles = - i
1ne nandie = OSCILLATOR
The / low tortion W, (< )1 %)
outputssurtablefortesting very high quality hi-

ft audi aut 1t Al nclude
output. Range 20Hz to 26kHz. Output OV
to IV in tt
tn
t ot t & ¢ e f
round £2!. Full con- | Q
truction deta
a t
th 9 b t t t
now r t t
& t tst t 1
n t

PEDAL UNIT

A_completely self-contained pedal unit
13-note. 2-Octave range. 4 organ stops,
It can be added to any organ. A really
unusual extra s the bass guitar stop
which uses four envelope shapers to
give a real bass guitar sound. A must
for the solo suitarist. Full construction
details in our catalogue—post t
coupon below. now!

T iternat 4 th Yy

t 4 We
3 b th i than ) —— |
inc fi u T tal- g

3
-
w INTEGRATED —~
CIRCUITS
Over 35 paces in our catulozue
devoted to hundre >f  useful Qur bi-monthly newsletter keeps you up to date with latest

guaranteed prices — our latest special offers -
details of new projects and new lines. Send 30p
for the next six issues {Sp discount voucher with each copy).

IC's. All with data, pin connection
and many with applications circuits
and prolects to buld. Post the
CouPon now

POST THIS COUPON NOW FOR YOUR COPY OF
\ OUR 1979-80 CATALOGUE PRICE 75p

* **
* Come and see all our projects %
* ondisplay at the Electronics %
* hobby show ‘Breadboard’ at

** Seymour Hall, London W1

* stands E7-E9.
e, ****
LE ST & S
DON'T MISS OUT! SEND 60p NOW!

Please rush me a copy of your 280 -page catalogue
as soon as it1s published (8th Jan. 1979)
| enclose 75p. but understand that if | am not completely
satisfied | may return the cataiogue to you within
14 days and have my /75p refunded immediately

MAPLIN ELECTRONIC SUPPLIES | NAME : == =
P.O.BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone: Southend (0702) 715155 | ADDRESS . s ———
Shop: 284, London Road, Westcliff-on-Sea, Essex WA
ICiosed on Monday) Tetephone Southend (U202} 71515 7 l L= " -

www americanradiohistorv com
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You always performbetter
with the right equipment

With Neal Ferrograph vou get the right equipment for
the job, and the best in its class. A good formula for
success, of which you can be assured cvery time vou
choose from the fully - integrated range of specialist
recording and ancillary ciltllipmcnt in the NEAL
"ERROGRAPH range.

The NEAL302. The Ferrograph Logic 7.

Incorporating a 3-motor mechanism, controlledbya A transportable tape recorder of unrivalled facilities;
full solid state logic system actuated by ultra light taking all spool sizes up to 7 cm, and providing
touch buttons, this is the machine used by top three speeds, plus positive action push buttons in
recording studios and broadcasting stations, for  association with logic circuits . . . for fast, safe tape
quality cassette copics and forin - cassette  handling under all conditions.
duplication masters.

————

Stadio 8

A professional studio tape recorderlogic controlled for
superb tape handling characteristics,

offering a choice of sterco, twin track

and full or half track mono heads,
PPM or VU meters, IEC(CCIR)
or NABequalisation,console
or transportable models.

The RTS 2.

Combines in one €asy to use compact instrument the
measurement ()fgain, noisc, frcqucncy responsc,
input sensitivity, output power, distortion and the
parameters relating to recording cquipment, such as
wow and flutter, crosstalk, drift and erasurc. Its
range of application can be extended even further by
the addition of the Auxiliary Test Unit ATU K.

NEAL FERROGRAPH

TOTAL TAPE TECHNOLOGY

! SIMONSIDE WORKS - SOUTH SHIELDS - TYNE & WEAR NE34 9NX Telephone: SOUTH SHIELDS (0632) 566321 Telex: 537227 .

"WW-—015 FOR FURTHER DETAILS
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when you're the NO.1 distributor for RCA
you've got to be good-big on stocks, big on service,
big on technical know-how. And when you're handling
Industrial Tubes as well as solid state devices
you really need to be on your toes. The range is
tremendous —everything from CMOS to vidicons, linear iC's
to Lasers, Power transistors to LED's, Op Amps to
Image Intensifiers, Microprocessors to Photomultipiiers.
Crellon are at the top because they put it
all together under one roof. with some essential help
from very knowledgeable in-house engineers and highly
qualified sales engineers. Plus a large computer to
keep controi of the stock and deliveries—and provide
you with fast information whenever you need it.
Call Crelion when you need RCA Solid State or
Industriai Tubes—you'll find it pays to go to the top.

Crellon Electronics Ltd.. 380 Bath Road, Slough, Berks. Tel. Burnham (06286) 4434

Please send me data on RCA. [ Linear devices CMOS
I Microprocessors and memories [ industrial Tubes  Power transistors.

Name
Company.
Address

WW/11/78
e ——— e e s

Tel:
WW—072 FOR FURTHER DETAILS
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EEN

PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS

g

-iq | 3
|

MSI1 6800

with 8K Ram.

KIT £375

S $200 i

NEW SWT

Level 2

KIT £300

FD8 FLOPPY DISC £935. BFD68 MINI FLOPPY £522

SOROC 1Q120 TERMINAL £699 ASS.
CASSETTE INTERFACE KIT £18.95

Send S A E. for full brochure

STRUMECH ENG. ELECTRONICS DIV. BROWNHILLS 4321
SOLE U.K. DISTRIBUTOR FOR MSI & SMOKE SIGNAL BROADCASTING

PC 6800

adle
Ire

repa

ANALYSERS

AIRMEC 248 5-300HMz | P 5pV-15mV
AIRMEC 853 30KH2-30MH7 |/ P 1u V-4V
HEWLETT-PACKARD 851B 10 1MHz-12GHZ
MUIRHEAD D 669A 30H2-30KH?

COUNTERS

ADVANCE TC17A 6 Diget BOMH:
MARCONI TF 24014 8 dignt 2 5GHz
DIGITAL VOLTMETERS

OYNAMCO 2006 D3 4 Dyt 10uV 1 C
DYNAMCO 2022 5 Digit 0-2000V O O
HEWLETT-PACKARD 34394 4 Digit Al
SE LABS SM 2124 Digt O 1KV 01

METERS

AVQ Precision Avomete,
DYMAR 705 745 + M Frame uV meter & A F Signal Ge
B & K 2409 Electronic Voltmeter 2Hz-200KH7
MARCONI TF 6593 Mk 1il VSWR Meter & Amplifier
TELONIC 901 1A Frequency Meter 1 18GH2
HEWLETT PACKARD 43DC + THERMISTOR 10MH

£

N

£125.00
£85.00
£1600.00
£85.00

£225.00
£600.00

£125.00
£250.00
£250.00
€£220.00

“oco0s

£165.00
£150.00

£75.00
£275.00
£400.00

10GHz YOmW £115.00

MARTIN ASSOCIATES
34 Crown Street

Reading

Berks. RG1 2SE

Tel Reading (0734) 51074

WW—056 FOR

WWW_american

WW—042 FOR FURTHER DETAILS

Youll do better at Martin Associates

—Y &
OSCILLOSCOPES
HEWLETT PACKARD 140A 20MH Dual Beam Sens 5mV tm

SOLARTRON CD 1400 DC-15MH:z Dual Beam Sens 100mV - cm

TEKTRONIX 585A DC-80MHz Dual Beam Sens 10mV,cm
TELEQUIPMENT S 43 DC-15MHz Single Beam
TEKTRONIX Plug ins D.K H tAY LMB

TEKTRONIX PROBES P 6012 P 6062A P 6076A P 6011
P 60638 P BO53B P 6108 P 6105

POWER SUPPLY UNITS

ADVANCEP M A 190 7V 10 Amps

ADVANCE P M A 20 C-7V 20 Amps

ADVANCE P P 6 Twin 0-30V 3 Amps

ROBAND T 104 Twin 0-30V 1A)channel

ROBAND T 172 0-30V 10 Amps

ISQTOPE DEV 532 A 0 3KV

SOLARTRON 757 2 0-50V 1 Amp

APT SCV31Et 50 100V t S5Amps

SIGNAL SOURCES

ADVANCE H 1 15HZ-50KH: Sine. Square O P 20V
ADVANCE SG 88V LF 0 005Hz- 50Hz

AIRMEC 304 High Power 50KHz- 100MH? G P 10V
AIRMEC 204 AM  FM 1MHz-320MHz

AIRMEC 201 30KHz-30MHz O P 1u V-1 1V

ADVANCE J1A 15H2-50KHz O /P 25V

ADVANCE J18 15Hz- 50KH2 O/ P 1 Watt

ADVANCE J 4 10KHz 600KHz

E-H LABS 1320 Puise Genr 3 5MHz O/ P 50V
FEEDBACK WG 300 Function Genr 0 001Hz- 1KHz 0 P 40V

GENERAL RADIO 1362 Oscillator + P S U 220MH:
920MHz £600.00
HEWLETT PACKARD 200CD 5Hz-600KHz O P 10V
£200.00
MALOEN 728 Pulse Genr 1Hz 1OMH; O PO 5V £195.00
MARCONI TF 144 4 10KH/s- 72MHz £350.00
MUIRHEAD D-B80-A 2 Phase 0 I1H70 P10V £350.00
NAGARD 5002C Range o 10 S 1Sec O P 50V Pulses

MAXSON M 1241 200-2500MHz O P 10.40 Waus
£600.00

AVO 378 2MHz-250MH2 £175.00

RECOROERS

HEWLETT-PACKARD 70358 X-Y Ptotter 1mv 10V inch
£650.00

HONEYWELL 520 X Y Plotter 0 05mV-25V ¢m  £450.00

HONEYWELL 1706 UV Recorder 6 Channel 4 Gatvos
£350.00

TELSEC 700 Fiar Bed 2 pen b0u V-1V

S E LABS 2005 U V Recurder 6 channel No Galvos
RUSTRAK E 2103 2 Channel 0 400A 0400 C A
OXFORD 3000 2 Pen flat Bed 1mV 100V

B&K 2305 Level Recorder

MISCELLANEOUS

NGN Honsontal Vaccum [ube Oven
CALMIC Pilot Dryer

LH ENG MkV Ocbital Shaker 100 rlips

FURTHER DETAILS

radiohistorv.com

we guarantee it!

£325.00
£145.00
£550.00
£110.00
FROM £50.00

FROM £15.00

£30.00
£65.00
£680.00
£75.00
£125.00
£60.00
£35.00
€22.50

£60.00
£100.00
€£135.00
£95.00
£125.00
£50.00
£65.00
£50.00
£150.00
£150.00

£350.00
It
£250.00
£500.00
£800.00

£1200.00
£2250.00
£100.00
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Inspect our products
to help you inspect yours

Equipment production and component quality go hand in hand.
Theneedfor reliable instrumentsto assist in controliing the quality of your
Incoming componentsis critical. Thisis why Avo instruments are among the most
widely specified in the UK
Ourquality never falters This is well reflected in the range of instruments
shown above:Electrolyticand Tantalytic Capacitance Bridge, IkHz Component
Comparator, 100kHz Component Comparator, Analogue Limit Detectors.DC Wheatstone
Comparator Bridge and our Breakdown (AC/DC) and lonisation Tester The Avo
range goesevenfurtherthanthis, with instruments designed
for R+D andservicing applications.

. : AT Avo Limited
So,if yourelooking for reliability in your own Archcliffe Road,DoverKent, CT17 9EN
productstake alook at the reliability inours. Tel0304) 202620 Telex:96283
WW — 108 FOR FURTHER DETAILS
i

aw ThomMeasurement&Components Division
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dissatisfied
with your

Non-Linear Phase? Crossover Roughness?
Capacitor Re-actance? Unbalanced Outputs?
Bass Loss as Low Power?

Contented JORDAN-WATTS Loudspeaker
users know nothing of such problems — they
enjoy fatigue-free clean natural sound from
their amazing single metal daphragm
full-range JORDAN-WATTS High Fidelity
Loudspeakers.

With 4 out of 5 emigrating to ease the balance
of payments JORDAN-WATTS Loudspeakers
are sometimes hard to find, but the reward is
years of pleasure.

Service delays? Not with JORDAN-WATTS
Instant Exchange Service.

Send stamps for illustrated brochure and
D-1-Y details to: —

SOUND?

Jordan-Watts Ltd.,

Name
Benlow Works
Silverdale Road, Address
Hayes, Middx. UB3 3BW
Tel: 01-573 6928 Ww

LOUDSPEAKERS
the voice of high fiddenty

WW—007 FOR FURTHER DETAILS
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T param

SEE THE
RANGE OF MULTIMETERS IN
THE NEW DORAM HOBBIES
CATALOGUE.

Doram Electronics Ltd
PO Box TR8. Leeds LS12 2UF

Please send my FREE Hobbies Catalogue. (AVAILABLE LATE SEPT)

lenclose 25p contributiontop. & p.
Name

Address

nm m Doram Electronics Ltd
PO Box TR8. Leeds LS12 2UF

Qverseas customers (except for N Ireland)-60p

ety e c——————

\ including despatch by Air (or all-up post). /

/

KTeIephone 0772 57560

WW —008 FOR FURTHER DETAILS

EYL@EL

TRANSDUCER and RECORDER TN

AMPLIFIERS and SYSTEMS

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
| single cases and up
to 17 modules in

small size—low
weight—realistic
prices.

Fylde
D Electronic
Laboratories
49/51 Fylde Road Preston Limited.

PR12XQ

WW—043 FOR FURTHER DETAILS
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Vix qualty
with qualty.

It makes no sense to record with top grade
microphones and tape deck .. . only to lose
quality at the mixer. So the Soundex 1300
is your clear choice. Signal-to-noise figures
are excellent and overload margins avoid
distortion even in the loudest passages.
Stereo facilities make sense too . . . one-
knob gain control for a stereo pair, and ‘pan’
controls for another two mics. Frequency
response is 20 to 20,000 Hz, but ask us for
a data leaflet with all the impressive figures.

1300 4-CHANNEL |
2, MICROPHONE LINE /

Bulgin Electronics

One of the Bulgin Group of Companies
Park Lane, Broxbourne, Herts. Tel: Hoddesdon 64455

WW-—125 FOR FURTHER DETAILS

Infroducing the ORY X PSU 24

anew compactself-contained 24 volt power supply unit
for ORYX temperature controlled soldering irons.

Styled intough plastic, the ORYX PSU 24 is a smart new supply unitthat is self-contained and small
enough for the smallest of benches. Designed to meet BSS3456the ORY X has all the features you
need -"and more.- ON/OFF illuminated rocker switch: 3 pin non-reversible socket supplying
24 volts; a BSS 3535 transformer; an outside primary fuse. 1.5 metre white cable to BSS 6500 and
fuse protection for transformer secondary wiring.

A unique feature is the facility to modify a 3 wire power system to a 2 wire fully isolated unit and vice versa

A new product from Greenwood Electronics

For fulltechnical data write for information to Greenwood Electronics. Portman Road, Reading. RG3 1NE Telephone Reading (0734)595844 Telex 848659

WW—031 FOR FURTHER DETAILS
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THE JAIVIES
SCOTT
INDUSTRIAL

MUCEOUINE

RANGE OF
EQUIPNVIENT

The James Scott range of Microwave equipment offers
industrial users a greater choice of alternative systems in
robust, industrial, cast aluminium housings, for a wide
variety of applications.

The range is made up of standard sub-assemblies which
can be permutated to suit individual application
requirements. Here
are some suggested
applications for
these units.

TRAIN
CONTROL
SYSTEMS

SAFETY BARRIERS

PROCESS
CONTROL
‘SYSTEMS

INDUSTRIAL

INTRUDER ALARM
ALARMS SENSING SYSTEMS
SYSTEMS
PROXIMITY

ALARMS

SMALL

,Q\,;"? =\ OBJECT
N = COUNTERS
{
! POSITIONI
DETECTORS
VIBRATION
LEVEL SENSING
CONTROLLERS SYSTEMS

DOOR ¢ il i A
OPENING : n
SYSTEMS ! _

Please write or telephone
for further information and A
technical literature to

ol
L~

PN
W
L
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METER PROBLEMS?

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 Information from:

HARRIS ELECTRONICS (London)

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

WW —048 FOR FURTHER DETAILS

SELF-BUILD
KITS

OUERSI

AT BREADBOARD '78
SEYMOUR HALL, LONDON, W.1
21-25 NOVEMBER, 1978

SEE tHekiTS
HEAR tHesounos
TALK 7o tHE SPECIALISTS

AURA SOUNDS

COPTHORNE BANK
CRAWLEY, W. SUSSEX

TEL. 0342713338

www americanradiohistorv.com
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We've made the
impossible AGAIN.

15
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FRERUENCY M kalde 77

A superior
frequency counter
Kit for only £69.95

Now you can forget about price/performance trade-offs when
you select a frequency counter. In Sabtronics’ Model 8100 kit
you get all the characteristics of a much higher-priced counter
for only £ 69.95.

This frequency counter, employing LS| technology, has the
performance and input characteristics you demand: guaranteed
frequency range of 20 Hz to 100 MHz; selectable hi/lo
impedance; superior sensitivity; selectable resolution and

selectable attenuation. Plus an accurate time base with excellent

stability. An 8-digit LED display features floating decimal point,
leading zero suppression and overflow indicator. You would
expect to find all these features only on high-priced instruments
- or from Sabtronics’ advanced digital technology.

Uncompromising
performance. .

AT THa
L L

sabtronice |

L N1 FROLONCY ORI

IR

BRIEF SPECIFICATIONS:

Frequency Range: 20 Hz to 100 MHz guaranteed, (10Hz to 120
MHz typical) — Sensitivity: 25 mV RMS, 20 Hz to 70 MHz (20 mV
typical); 45 mV RMS, 70 MHz to 120 MHz (30 mV typical)—
Selectable Impedance: 1M /25 pF or 50 — Attenuation: X1,
X10 or X100 — Accuracy: + 1 Hz plustime base accuracy —
Aging Rate: + 5 ppm/yr — Temperature Stability: + 10 ppm,

0° t0 50°.C - Resolution: 0.1 Hz, 1 Hz, 10 Hz selectable —
Display: 8-digit LED, floating DP, overflow indicator —
Overload Protection ~ Power Requirement: 9-15 VDC.

Also available assembled at £ 84.95.
Optional prescaler will be available from around January 1979.

Incredible price.

A professional 31 digit
DMM Kit for less than
£50.00

Incredible? True! Professionals and hobbyists alike are
believers in this Sabtronics 2000, the only portable/bench
DMM which offers such uncompromising performance at
the astonishingly low price of £ 49.95.

Uncompromising performance you'd expect only from
a specialist in digital technology such as Sabtronics:
Basic DCV accuracy of 0.1% + 1 digit; 5 functions giving
28ranges; readings to + 1999 with 100% overrange; over-
range indication; input overload protection; automatic -
polarity.

The low price of £49.95? Simple: The Model 2000 is all
solid-state, incorporating a single LS| circuit and high-
quality components. You assemble it yourself, using our
clear, easy-to-follow, step-by-step assembly manual.
Kitis complete, including a high-impact case.

Now you too can have it! A professional-quality 31 digit
Sabtronics Model 2000 DMM kit for only £ 49.95. If you don’t
have one in your lab, use the coupon below to order NOW.

Easy to follow caliberation procedure provided in the
assembly manual.

BRIEF SPECIFICATIONS:

DC volts in 5 ranges: 100 #V to 1 kV — AC volts in 5 ranges:
100 uV to 1kV -DC currentin 6 ranges: 100 nA to 2A —

AC currentin 6 ranges: 100 nA to 2A — Resistance:

0.12 to 20 Mg in 6 ranges — AC frequency response: 40 Hz
to 50 kHz - Display: 0.36" (9,1 mm) 7-segment LED —
Inputimpedance: 10 M - Size: 8" Wx6.5" Dx 3" H
(203X 165 X 76 mm} — Power requirement: 4 "C" cells
{notincluded).

Ordering information for overseas readers:

The price listed is for readers in U.K. only. Since export
orders are exempt from VAT you may send your orders
directly to

Sabtronics International
Winkelriedstrasse 35
CH-6003 Luzern/Switzerland

Price:
£69.95 + £ 6.50 for shipping and handling for Model 8100
£49.95 + £6.50 for shipping and handling for Model 2000

ol NN

e Wk el
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sabtronics
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TIMWOOD LTD. Prospect Road, Cowes,
Isle of wight, England: Telex 86892.

Please send me _ ___ Sabtronics Model 2000 DMM
kit(s) at £49.95 and £3.00 p.p. plus VAT at 8%.

Please send me Sabtronics Model 8100
Frequency counter kit(s) at £ 69.95 and £ 3.00 p.p.
plus VAT at 8%.

Assembled at £ 84.95 each £ 3.00 p.p. plus VAT at 8%.

Total enclosed herewith: £

Name:

address:

City: Postal code:

* Overseas readers please see ordering information
on this page.

s e e e e e e s e e e e e e e S
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Pye Electro-Devices' Series 951 coaxial
relay is designed for high speed switching of
signals up to 450 MHz. Itcan be used to advantage
in applications requiring exceptionally low
inter-contact capacitance.
Multi-position clamps enable UR43 type
coaxial cables to be connected directly to the
relay body. Connection is simple and efficient.
And there's no need for coaxial plugs and
sockets. Consequently the relay is extremely
compact, and weighs less than 1 00g.
The contacts are rated
at 1A or 50W maximum,
and coils are available for
operation atup to 100V d.c

Pye Electro-Devices Ltd.
Controls Division, Exning Road, Newmarket, Sutfolk CB8 0AX
Tel- Newmarket (0638) 5161 Telex: 81245

WW—029 FOR FURTHER DETAILS

WIRELESS WORLD, NOVEMBER 1978

Our new 1978 catalogue lists a whole range of
plastic boxes to house all your projects. And
we've got circuit boards, accessories, module
systems, and metal cases — everything you need
to give your equipment the guality you demand.
Send 25p to cover post and packing, and the
catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956 j

-

WW—075 FOR FURTHER DETAILS

b a
comprehensive
range of

TV DISTRIBUTION
EQUIPMENT

. .

3
® 60 o B
(‘_ e d CTRBLTION SMPIFER

QA
Gy WILE wose, Coe0t €

Labgear Limited

B

We design and manufacture an extensive range of
amplifiers, active equipment, tap-off units, outlet plates
and other accessories for TV distribution systems.' May we
send you a copy of our latest catalogue which gives
detailed technical specifications ?

Labgea

WW—-062 FOR FURTHER DETAILS

Labgear Limited Abbey Walik
Cambridge CB1 2RQ England

Telephone: 0223 66521 (7 lines) Telex: 81105 LAB
Telegrams : Labgear, Cambridge

www americanradiohistorv.com
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Here’s a new generation of cassettes from
hilips, inventors of the original compact cassette.

With five types of cassette in the range, from
2rro to hi-fi Chromium, there’s one that matches
most any cassette machine you can name. From
expensive Hipsters to the most costly systems.

We live in a world of sound. Whatever your
ste, be it Punk Rock or Beethoven, these new
hilips Cassettes give you a true reflection

tuniversal Cassette for all-round
.Alow noise tape with balanced
put and response. Suitable for use
hmost machines.

A Cassette specially developed for
applications wnere high quality is
required. The 1ape formulation
guarantees high output and especially
tow distortion at iow and middle
frequencies

\equipment use Philips new Cassettes.

For use with decks designed to give
optimum performance using a higher
bias tape SuperFerrol works well
with most modern machines,
particularly those made in Japan

It gives well balanced reproduction and ensuring good tape head contact.

PHILIPS

of the sound you want to hear. And they all have
Philips’ unique Floating Foil security to help puta
stop to jamming and looping.

Look out for the Philips Select-a-Cassette
chart in your local stockists. And ask for the free
leaflet. Remember, when you explore the whole
world of music, for the clearest sound from your

PHILIPS

Simply years ahead

| @000® ()

For the most critical hi-fi fan.
combining the excellent fow-frequency
reproduction of high density tape with
the high frequency brilliance of
chromium tape.

00
| 00000 Ci0

Specially developed for hi-fi music.
with particularly quiet background
noise and brilliant high-frequency
reproduction. The chromium dioxide
coating gives a very smooth surface.

a higher output than normal Ferro.

Philips new Cassettes. For the whole world of sound.

WW — 116 FOR FURTHER DETAILS
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YOUR COVIPLETE RANGE OF ELECTRONIC
HARDWARE....

BIMENCLOSURES

ALL METAL BIMCASES
(B Red, Grey or Orange 14swg
Aluminium removabie top
and bottom covers. 18 swg
black mild steel chassis with
fixing support brackets.

MINI DESK BIMCONSOLES
Orange, Blue, Black or
Grey ABS body in-
corporates 1.8mm pcb
guides, stand-off bosses
in base with 4 BIMFEET
supplied. 1mm Grey Aluminium
panel sits recessed with fixing screws

) MULTI PURPOSE BIMBOXES

Orange, Blue, Black or
Grey ABS with Tmm
Grey Aluminium
recessed front cover
held by screws into
integral brass bushes.

1.8mm pcb guides incorpora-

BIM 3000 ted and 4 BIMFEET supplied.

(250x167.5x68. 5mm}
£14.58

into integral brass bushes.
BIM 1005 (161 x 96 x 58mm} £2.18
BIM 1006 (215 x 130 x 75mm} £3.05

BiM 4003 (85x56x28.5mm)
BIM 4004 (111x71x41.5mm)
BIM 4005 (161x96x52.5mm)

£1.18
£1.62
£2.19

ALL METAL BIMCONSOLES
~_ All aluminium, 2 piece desk consoles with
~_either 159 or 30° sloping fronts, sit on
4 self-adhesive non-slip rubber feet
Ventilation slots in base and rear
panel for excellent cooling

Top Panel
Off White
Sand
Satin Black

Colour Code
A

8

LOW PROFILE BIMCONSOLES
b .

Orange, Blue, Black or
Grey ABS body has
ventilation slots as well
as 1.8mm pcb guides
and stand-off bosses in
base. Double angle
recessed front panel
with 4 fixing screws
into integral brass
bushes. 4 BIMFEET
supplied.

BIM 6005 (143 x 105 x 555 [315) mm)
BIM 6006 (143 x 170 x 55.5 [31.5] mm)
BIM 6007 (214 x 170 x 82.0 [31.5}mm)

15° Sloping Panel 30° Sloping Panel

BIM7151 (102x140x51[28] mm) BIM7301 (102x 140x76{28) mm)
BIM7152 (165x 140x51([28]) mm) BIM7302 (165x 140x76[28] mm)
BIM7153 (165x216x51[28] mm) BIM7303 (165x183x102[28) mm])
BIM7154 (165x211x76[33] mm) BIM 7304 (254x140x76[28] mm)
BIM7155 (254x211x76(33) mm) BIM7305 {254x183x102(28} mm)
BIM7156 (254x287x76(33} mm) BIM7306 (254x259x102 (28] mm)
BIM7157 (356x211x76{33] mm) BIM7307 (356x 183x102([28] mm)
BIM7158 (356x287x76(33] mm) BIM7308 (356x259x 102(28] mm)

£ 987
£10.86
£11.96
£12.93
£14.47
£15.46
£16.55
£17.43

£2.37
£3.08
£4.12

ABS & DIECAST BIMBOXES

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue,
Black or Grey. Diecast Aluminium in Grey Hammertone or Natural. All
boxes incorporate 1.8mm pcb guides, stand-off supports in base and have
close fitting flanged lids held by screws into integral brass bushes (ABS)
or tapped holes (Diecast)

ABS
N/A
BiM2002/12
BIM2003/13
BiM2004/ 14

EUROCARD BIMCONSOLES
Orange, Blue, Black or Grey ABS
body accepts full or 2 size
Eurocards, with bosses in the
base for direct fixing. 1.8mm
wide pcb guides incorporated
and 4 BIMFEET supplied. imm
Grey aluminium lid sits flush with body
top and heid by 4 screws into integral brass bushes.

2
<3 !

(50x60x3 1mm)

{100x50x25mm)
(112x62x31mm)
{120x65x40mm)
{150x80x50mm) BIM2005/15 £152 BIM5005/15 £2.84
{190x 110x60mm) B8IM2006/16 £2.37 BIM5006/16 £3.94

Also available in Grey Polystyrene with no slots and self-tapping screws
BIM 2007/17 {112x61x31mm) £1.00

Natural
TBA
£1.19
£1.46
£1.82
£2.28
£3.33

Hammertone
TBA
£1.46
£178
£2.24

Diecast
BIM5001/11
BIM5002/ 12
BIM5003/13
BIM5004/ 14

£0.96
£1.13
£1.35

BIM 8005 {169x127x70([45] mm)
BIM 8007 (to be announced shortly)

£4.12

BIMTOOLS

12 VOLT BIMDRILLS

2 small, powerful drills easily hand held or used with
lathe/stand adaptor. Integral on/off switch and 1
metre cable.

Mini BIMDRILL with 3 collets up to 2.4mm dia £ 8.10
Major BIMDRILL with 4 collets up to 3mm dia  £13.60

MAINS BIMDRILLS

Small, powerful 240V hand drill complete with 2
metres of cable and 2 pin DIN plug. Accepts alt
tools with 1mm, 2mm or .125"" dia. shanks. Drills

brass, steel, aluminium and pcb’s. Under 250g, off

load speed 7500 rpm. Orange ABS, high impact, fully

insulated body with spring return on/off switch £10.53 Accessory Kits 1 have appropriate drifls and collets as above plus 20

assorted tools. Mini Kit 1 — £15.12, Major Kit 1 — £19.44.
Accessory Kits 2 have appropriate drills, collets plus 40 tools and mains
12V dc adaptor. Mini Kit2 — £34.02, Major Kit 2 — £39.42.

Accessory Kits 3 as appropriate Kits 2 plus stand/lathe unit. Mini Kit
3 - £45.36, Major Kit 3 — £50.76.

Mains Accessory Kit 1 includes tmm, 2mm, .125" twist drills, 6 burrs
and 2.4mm collet £2.48

Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops,
burrs, grinding wheels and mounted points, Tmm, 2mm, 2.4mm and 125"
collets. Complete in transparent case measuring 230x 130x58mm £22.14

P
BIMIRONS

Type 30 General Purpose 27 watt iron
with long life, rapid change element,
screw on tip, staintess steel shaft and

clip on hook. Styled handle with neon.
£4.05

Type M3 Precision 17 watt iron, quick change
tip, long life element, styled handie with clip
£4.43

BIMDIPS

Rapidly inserts and withdraws any
4-18 pin, .3" pitch DIL package
without beding the legs. Adjust-
abie metal jaws for MOS type
devices grip the bottom of the
leg for minimum strain. Will

pick up IC's from a bench, a carrier or a

pcb. £13.77.

/ ~
# BIMPUMPS

2 all metal desoldering tools
provide high suction power
and have easily replaceable
screw in Teflon tips. Primed and
released by thumb operation
with in-built safety guard and
anti-recoil system.

" E
»

BIMSNIPS

Precision made side cutters,
spring action, ground steel fine
pointed blades for intricate
work . ll
A

5% long £3.34 on hook

/

<7\ BIMSTATION

Type PSU6 Soldering Iron Station complete with 6V, 6 Watt
miniature iron having stainiess steel shaft, quick change slide on
tip and long life element.

Station contains 240V/6V transformer, neon, coiled iron support

BIMPUMP Major (180mm long) and sponge iron tip cleaning pad.
£7

99
BIMPUMP Minor {150mm long) £6.80

New product available shortly
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BIMENCLOSURES (Bimboxes, Bimconsoles and Bimcases )] BIMTOODLS (Bimirons, Bimdrills, Bimsnips, Bimpumps,
Bimdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS BIMBOARDS

BIVIDICATORS

ECONOMY QUALITY LED’s

- b @ Mixed bags of .125" and .2'* dia. lens in various colours

.125" dia. lens .2'" dia. lens 50 for £5.67, 100 for £10.00

FULL SPECIFICATION LED’s

125" or .2" with mounting clips and data
Red -~ £1.67/pack of 5, Green — £2.48/pack of 5, Yellow/Amber — £3.18/pack of 5

33 and 34 SERIES

34 e
S 77 @
—— \ . . o L.
y Front viewing (30° angle) LED indicators
4 J\ét

BIM 33 is nickel plated, uses 3.2mm dia LED and needs 6 5mm
33 dia. fixing hole.

_ ?/g:’ BIM 34 is chromium plated, uses 5mm dia. LED and needs
Q\\N\H@} 8mm dia. fixing hole.

N Red — £2.80/pack of 5, Green/Yellow — £3.24/pack of 5

AA AG AH

%_\ e E—
=D 7 3

Red, Amber, Clear or Opal lens £2/pack of 5, Green lens £3/pack of 5

Low Voltage equivalent of above with Red, Amber, Clear, Opal or Green Lens.
6V £054 each, 14V £0.58 each, 28V £0.65 each

State Voltage, lens style, colour and whether tags or flying leads.

D SERIES
} A B LES and Midget Flanged lampholder with 13mm dia. (A) and
18mm dia (B) lens. Solder tags. %" dia. hole fixing (lamps not

supplied) plus chrome bezel with A lens.
Red, Amber, Clear, Green, Opal £0.66 each

A SERIES

240V Neon with integral resistor..
held in 8mm hole by plastic bezel.

G SERIES

TI Midget Flanged lampholder. Lamps are available on request.

8mm fixing hole, solder tags. Front replaceable, 7.25mm dia.
Iens Red, Amber, Clear, Green, Opal £0. 43
05 SERIES

@ 240V Neon with integral resistor. Self retaining in 13mm hole,

Solder/.25" push on blades. 13mm dia. lens with 19mm dia. chrome bezel.
Red and Amber £0.61 each, Green £0.78 each.

M(B) MI(C} MP
. E = M & MP SERIES

Low voltage nickel plated brass
(M) and Polycarbonate (MP} indicators, 150mm leads, 6. 4mm fixing hole Red, Amber,
Ciear, Green, Opal

6.9mm dia. lens (M) 6V £0.65 each, 14V £0.68 each, 28V £0.79 each

7.5mm dia. lens (MP) 6V £0.55 each, 14V £0.59 each, 28V £0.68 each

BIM M LED SERIES

Nickel plated brass bodied LES indicator, 21Tmm wire
wrappable leads, 6. 5mm fixing hole, 2 styles, 6,8mm dia
lens.

Red £0.85 each, Green/Amber £1.34 each.

BIM LM & MM LED SERIES

Subminiature nylon bodied LED indicators with

12mm wire wrappable teads

LM & MM push fit into 4.75mm & 4mm holes
respectively. Each series has 4 lens styles in
Red £0.67, Green £0.83, Yellow £1,00 each.

A

MM __——i_ l [Lj E

Both lenses ‘D’ are square

L

23 26 56
BIM 23,26 & 56 LED SERIES
Black nylon bodied LED indicators. BiM 23 has 7mm
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Push
fit in 8mm hole. Red £0.58 each, Green/Yeliow £0.99 each.

BIMACCESSORIES

BIMDAPTORS

Allows pcb's to be

flat mounted sandwich =~

fashion in BIMBOXES,

BIMCONSOLES, and all

other enclosures having

1 5mm wide vertical guide slots. One plastic
BIMDAPTOR on each corner of pcb(s} enables
assembly to be simply slid into place. 54mm long,
10 slots on 5mm spacing and can be simply
snipped off to length.

Packs of 25 £1.08 per pack
BIMFEET 2.

11mm dia, 3mm high, grey rubber self adhesive
enclosure feet.

Packs of 24 £0.77 per pack

BIMBOARDS

COMPATIBLE
BIMBOARDS

Accept all sizes
(4-50 pin) of DIL IC
packages as well as
resistors, diodes,
capacitors and LEDs.
Integral Bus Strips
up each side for
power hnes and
Component Support
Bracket for holding
lamps, switches and
fuses etc. Available
as single or multiple
units, the latter mounted on 1.5mm thick
black aluminium back plate which stand on
non slip rubber feet and have 4 screw
terminals for incoming power.

BIMBOARD 1 has 550 sockets, multiple units
utilising 2, 3 and 4 BIMBOARDS incorporate
1100, 1650 and 2200 sockets, all on 2.5mm
(0.1”) matrix.

BIMBOARD 1 £ 883
BIMBOARD 2 £21.01
BIMBOARD 3 £29.84
BIMBOARD 4 £38.79

DESIGNER PROTOTYPING SYSTEM

1,2, 0or 3BIMBOARDS mounted on BIM 6007
BIMCONSOLE with Integral Power Supply

{(#5 to +15Vdc @ 100mA and fixed +5Vdc @ 1A)
Al O/P’s fully isolated. Short circuit and fast fold
back protection. Power rails brought out to cable
clamps that accept stripped wire or 4mm plug.

DESIGNER 1 £55.62
DESIGNER 2 £61.02
DESIGNER 3 £66.42

Al quoted prices are 1 off and.include Postage, Packing and VAT, Terms are strictly
cash with order unless you have authorised BOSS account. For individual data sheets
on all BOSS products send stamped, self addresssed envelope.

.. FROMV
2 Herne Hill Road, London SE24 0AU
Telephone: 01-737 2383

B D Telex: 919693 Answer Back ‘LITZEN G’

INDUSTRIAL MﬂlIlDINb'S lIMII[D Cables & Telegrams: ‘LITZEN LONDON SE24’
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20 °

seen from the
 professional
angle

the 201is something
quite personal...

The M 201 Hypercardioid moving coil
microphone is designed for recording or
broadcasting. The M 201 offers excellent
$eparation characteristics in extreme
accousticai conditions.

Specifications:

Frequency Response: 40-18000 Hz.
Output Level at 1 kHz: 0,14 mV/y bar
‘e .56 dbm (0 dbm 2 1 mwW/10
dynes/cm2). EIA Sansitivity Rating:
-149 dbm. Hum Pickup Level:

‘5 4 V/5 b Tesla (60 Hz). Polar Pattern:
Hypercardioid. Output Impedance:
200 2. Load Impedance: > 1000 2.
Connections: M 201 N (C) = Cannon
XL R-3-50 T or Switchcraft: 2+3 =

200 2,, 1 = ground. M 201 N = 3-pin
DIN plug T 3262: 1+3 =200 Q .

2 = ground. M 201 N (6) = 6 pin
Tuchel.

Dimensions: length 6”, shaft & 0,95”.
Weight: 8,60 oz.

BEYER DYNAMIC (GB) LIMITED
1 Clair Road, Haywards Heath, Sussex.

Tel:Haywards Heath 51003
WW—034 FOR FURTHER DETAILS
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Europe’s most popular bench power supply range.
Well over 40,000 in use. Nine models to choose
from. (Most with NATO stock numbers).

Get the details from: (0) Fulnell

FARNELL INSTRUMENTS LIMITED - WETHERBY - WEST YORKSHIRE LS22 4DH

TEL. 0937 63541 - TELEX 557294 FARIST G - LONDON OFFICE TEL. 01-864 7433
WW—095 FOR FURTHER DETAILS

ELECTRONIC
INDUSTRIAL THERMOMETER

|

\ y

= 2 %,
e © Dl

‘ reRMomETER *

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 oper
scale meter. Supplied with carrying case, Probe and internal 1%2
volt standard size battery. L
,Mode! “Mini-Z 1" measures from—40° C to + 70° C. Price £30.00.
-Model “Mini-Z 2"’ measures from—5° Cto + 105° C  Price £30.00
Model **Mini-Z Hi” measures from + 100° G to 500° C £33.00
(VAT 8% EXTRA}
Write for further details to

HARRIS ELECTRONICS (LONDON)
138 GRAY'S INN ROAD, LONDON, WC1X 8BAX
(Phone 01-837 7937)

- w—it
WW—047 FOR FURTHER DETAILS
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Made to Measure

Resistance. Capacitance. Inductance.

BYO ..o @& ..
Automatic Digital Bridge kHz 0.1% |20 - 8 & @ o —

B224 |
Wide-range Audio Bridge 15692Hz | @ - e== cO
(200Hz-20kHz external) -,

B331
Self-balancing 0.01% Precision Bridge

B642
Autobalance Universal Bridge 0.1%

1 o g WAYRE REuR

'»L Wayne Kerr

WW—076 FOR FURTHER DETAILS
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Whether you check components
at Goods Inwards, during pro-
duction or on Final Test, Wayne
Kerr has the bridge you need.
For fast measurements of com-
ponents, or for continuous
monitoring of changing values,
you can select the ideal instru-
ment from our comprehensive
range. Take, for instance, the
new B424 component meter;
a simple-to-operate, low-cost
meter which features a floating
decimal point and fully auto-
matic adjustment of test signal
level and frequency—thus
avoiding the need for resetting
with.each type of measurement.

All models—AF, RF and VHF—
have a wide measurement
range and are easy to use. Many
have automatic readout and
automatic lead compensation;
most will measure components
in situ. C

Only part of our range is
illustrated. Send in the coupon
for further information.

WAYNE K
CATALOG

SEND FOR %

Name _
Positions ___ _ ___ _

Company —_ _ _

Address _ _

Telephone .
ww 11/78

S T /) Wimot Breeden
Tob B/ Electronics Limited

T 1442 Bath Road,
3 °;.f7 Slough,
b, 7/ Berkshire SL1 6BB
¥, England
Tel: Burnham 62511, ]
Telex: 847297
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=the KGM Maxitron

B Low price — high specification
B View up to 30 metres standard model — 100 metres special model
B Clear easy-to-read 12cm characters
B Easy to install — easy to maintain
B Choice of two styles
7 segment — BCD TTL Compatible input
—unique KGM 8 segment with easy to read 4 and decimal input
B Long lamp life
Use the Reader Enquiry Service or contact KGM now for full details and
competitive prices.

WIRELESS WORLD, NOVEMBER 1978

ELECTRONICS
LIMITED

s

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

Kb Huce
londoacke CLEAW

BY USING A

DIACROM
SPATULA

Manutactured in France
British Patents applied for

No other cleaner has all these advantages:—
1. Only 100% pure. natural diamond g;alns are utilised.

2. Blades are treated with hard chrome to reinforce the setting of the diamond grains. to
obviate loosening or breakaway during use. This process also prevents clogging of the
diamonded surface by residues resulting from use

3. All diamonded blades are rectified to ensure an absolutely smooth surface by eliminating
diamond grains which may rise above the surface. This eliminates all excessive
scratching during use.

4. All diamond grains are rigidly calibrated to ensure a perfectly uniform grain size of either
200. 300 or 400

§. The chrome gives a very weak co-efficient of friction and the rigidity of the nylon handle is
calculated to permit proper utilisation and yet pliant enough to avoid undue pressures on
highly delicate relays.

@ Grain size 200. thickness 55/100 mm., both faces diamonded. For quick cleaning of industrial
relays and switching equipment, etc

® Grain size 300, thickness 55/100mm.. both faces diamonded. For smalier equipments. like
telephone relays. computer relays. etc

@ Grain size 400, thickness 25/100 mm.. one face diamonded. For sensitive relays and tiny
contacts. Two close contacts facing each other can be individually cleaned. because only one
face of the spatula is abrasive.

Sole Distributors for the United Kingdom
SPECIAL PRODUCTS (DISTRIBUTORS) LTD
81 Piccadilly, London W1V OHL. Phone: 01-629 9556

As supplied to the M.O.D, UK.AEA, CEGB. Brm:h Rail and other Public Authorities;
also major industrial and electronic users t g the United Kingdom.

WW—117 FOR FURTHER DETAILS

RING
O703 618525

For the tools
for the job..

Electronic Pliers
Mains PCB Drill
IC Insertion Tools
Nutsert and Rivet Kits
CMOS Logic Probes
Assembly Stands
and many other

lines in the new
Autumn ‘78 Catalogue.
Get on the Verospeed
hotline, contact

VEROSPEED

Barton Park Industrial Estate,
Eastleigh, Hampshire SO5 5RR
Tel: (0703) 618525

WW — 070 FOR FURTHER DETAILS
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Understanding Digital Electronics
New teach-yourself courses

Design of Digital Systems 1s written for the engineer seeking to learn
more about digital electronics Its six volumes — each A4 size — are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetc circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal. hexadecimaland binary number systems conversion
between number systems, representation of negative numbers,
complementary systems, binary multuphication and division

Book 2 OR and AND functions, logic gates NOT, exlusive OR
NAND, NOR and exclusive-NOR functions, multiple input gates. truth
tables, De Morgans Laws. canonical forms. logic conventions,
Karnaugh mapping. three-state and wi-ed iogic

Book 3 Half adders and tuli adders, subtractors, serial and parallel
adders, processors and arithmetic logic units (ALUs), multiplication
and division systems

Book 4 Flip tlops. shift registers. asynchronous and synchronous
counters: ring. Johnson and exclusive-OR feedback counters, random
access memories (RAMs) and read only memories (ROMs).

Book 5 Structure of calculators; keyboard encoding. decoding display
data; register systems, control unit. program ROM, address decoding.
instruction sets, instruction decoding, control program structure
Book 6 Central processing unit (CPU). memory organisation,
character representation, program storage. address modes, input/
output systems; program interrupts, interrupt priorties, programming,
assemblers. computers, executive programs. operating systems and
time sharing

Digital Computer Logic and Electronics 1s designed for the

beginner No mathematical knowledge other than simple arithmetic 1s
assumed. though the student should have an aptitude for logical
thought It consists of four volumes — each A4 size — and serves as an
introduction to the subject of digial electionics Everyone can learn
tfrom it — designer executive scentist student engineer

Contents include Binary octal and decimal number systems
conversion between number systems AND OR NOR and NAND
gates and inverters Boolean algebra and truth tables. De Morgans
Laws design of logic circuits using NOR gates R-S and J-K thp flops
binary counters shitt registers and half adders

CAMBRIDGE LEARNING ENTERPRISES, UNIT 32 RIVERMILL SITE,
FREEPOST, ST. {VES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND
TELEPHONE: ST. IVES (0480) 67446
PROPRIETORS: DAYRIDGE LTU REG. OFFICE: RIVERMILL LODGE. ST. IVES
REGD. IN ENGLAND No. 1328762

In the years ahead the products of digital electronics technology will play
an.important partin your life. Calcuiators and digital watches are already
commonplace. Tomorrow a digital disptay could show your vehicle
speed and petrol consumption; you could be calling people by enterm@
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electromics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by seif-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piece
of information before proceeding.

After compieting these courses you will have broadened your career

prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

£8.10

The six volumes of Design of

[A)lg:all‘ S:stems::ost on:y: + 90p post
nd the four volumes o 3 g
Digital Computer Logic and £4_60 & packing
Electronics cost only: Y

ost
But if you buy both courses, p
the total cost is only: £I 2-00 & packing

Price includes surface mail anywhere in the world — Airmail extra.

Flow Charts & Algorithms

HELP YOU PRESENT

safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions

THE ALGORiTHM WRITER'S GUIDE explains how
to define the questions, put them in the best order
and draw the flow chart, with numerous examples
shown. All that students require 1s an aptitude for
logical thought. Size A5, 130 pages. This book is a
MUST for those with things to say

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra

£2.95

GUARANTEE
If you are not entirely satisified your money will be refunded

N S e S G S SR I SR SIS S S Gmme e el

I_Cambndge Learning Enterprises, Unit 32 Rivermill Site,
Freepost, St. Ives, Huntingdon, Cambs. PE17 4BR

I England’
Piease send me the following books
l ...... sets Digital Computer Logic & Electronics @ £5.50. p&p
l included .
...... sets Design of Digital Systems @ £9.00, p&p included
l ...... Combined sets @ £13.00, p&p included
l ...... The Algorithm Writer's Guide @ £3.40. p&p included

Address

l | enclose a ‘chegue, PO payable to Cambndge Learning Enter-
I prises for t.
Please charge my "Access- Barclaycard Visa Eurocard

Mastercharge/ Interbank account number

Signature ‘deleted as appropriate
Telephone orders from credit card holders accepted on 0480-

67446 (ansafone) Overseas customers shoulid send a bank draft in
-WW32

g sterhng drawn on a London Bank

waasaramaricanradiohistorv com
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VIDEO or AUDIO

BULK ERASURE

LR71 LR70
MAX REEL SIZE 114 MAX REEL SIZE 81"
VIDEO AND AUDIO AUDIO ONLY

LR70/71 bulk tape erasers are simple to operate and will erase
cassettes, cartridges and reels of tape up to a maximum reel
size of 114" and tape width of 1”, quickly and efficiently.

LR70/71 bulk erasers are currently used in Broadcast Companies
Recording Studios, Government Departments, Educational Establish-
ments and the Computer Industry

Quality equipment moderately priced

LEEVERS-RICH

LEEVERS-RICH EQUIPMENT LIMITED
319 Trunity Road, Wandsworth
London SW18 1YQ
01 874-9054 Telex 923455
WW —016 FOR FURTHER DETAILS

~

[ HARMSWORTH
070-681 2601

WESTCODE
SEMICONDUCTORS

Westcode low, medium and high Power Diodes,\
Rectifiers, Hyregs, Potted Bridges, Triacs,
Thyristors, Transistors and complete Rectifier
Stack Assembilies.

Express delivery by our own transport and Securicor.
HARMSWORTH, TOWNLEY & CO. LTD.

Todmorden, Lancs. OL14 5JY England.
Phone 070-681 2601 & 070-681 5246 /

.

www americanradiohistorv.com
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the indispensab

THRULINE"WATTMETER

0.45-2300 MHz / 0.1-10,000 watts

The Standard of the Industry
What more need we say. ..

Exclusive UK representative

aspen electronics limited

2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 SUW
TELEPHONE: 01-868 1188 — TELEX 8812727

WW-—058 FOR FURTHER DETAILS

‘Overall Dimension Case Case Chrome
Type Width HEIgh! Depth no vents | with vents |eg
| ——
21 61" 41" — 5.35 1.10
22 8V’ £ — 5.80 1.10
23 10%" gle — 7.00 1.20
24 122" 74 — 7.656 1.20
244 6% 41l 510 570 | 1.20
258 6%" 64" 5.45 6.05 1.20
26A 83"’ 5% . 6% 7.15 7.75 1.20
268 8% 5% 8% 7.50 8.10 1.20
27A 12%" 7" 52" 7.85 8.55 1.20
278 12%" 7" 8" 8.50 9.20 1.20
28A 14" 10%" 62" 9.25 9.95 —
288 14" 10%" 8%} 10.10 .10.80 —
29A 10" 4" 6" 6.50 7.10 1.20
298 10" 4" 8" 6.85 7.45 1.20
30A 12" 5" 6" 7.10 7.80 1.20
308 12 5 8" 7.40 8.10 1.20
31A 14" 6" 6 7.70 8.40 1.20
318 14" 6 . 8" 8.10 8.80 1.20
61 15%" 7% 9" - 11.75 —
62 17%" 8!’ 92" — 13.60 —
63 16%" 91" 9"’ - 13.60 —
64 15" 7R 120" — 13.60 —
85 17%" 8w 12Wn" — 15.50 —
(1] 16%" an'' 12n" — | 1650 | —
Postage & VAT extra
INSTANT TRUNKING SYSTEM!

Ready to use. Internal wiring suitable for 30 amp

TR6 — 6 sockets switched . .. ... .. .. .. £21.50
TR9 — 9 sockets switched . ... ... ..... £25.50
P&P £1.85 +VAT

J E S AUDIO INSTRUMENTATION

lllustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for
relative measurements.
50 calibrated ranges
£70.00.

Si452 ... ... ... £56.00 Si453 .. ... ... ... £70.00
Distortion Measuring Unit Low distortion Oscillator, Sine
15 Hz — 20 KHz — .01%’ — Square — RIAA

PRICES plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton {0274) 872501
CARR STREET, CLECKHEATON, W. YORKS BD19 5LA

PORTABLE POWER DISTRIBUTION
FOR INSTANT MAINS!

NEW! 10 sockets switched
in sloping box

A ) 5 g0

{ E »

Type 13A/10SW £27.50. P&P £1.85 + VAT

ICOMPLETE WITH 6FT CABLE AND 13
AMP FUSED PLUG

4 sockets 13A . ... ... ... £12.15
6 sockets 13A . ... .. ... £14.30
4 sockets 13A switched ... £13.75
6 sockets 13A switched ... £15.95

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS & PLUG
Send for details of complete range + postage 85p each+8% V.A T
OLSON ELECTRONICS LTD., FACTORY NO. 8,5-7 LONG ST., LONDON E2 8HJ
TEL:01-739 2343

WW—006 FOR FURTHER DETAILS

carbon film RESISTORS

JHHH:

z ~ 'm AERO SERVICES LTD.
&_ I 32—34A\-;\1/g \é\lseéttjourne Grove

Tel. 01-727 5641 Telex 261306

WW—017 FOR FURTHER DETAILS
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Save £20 on this
award-winning pocket
digital thermometer

Comark specialise in the measurement of
temperature.

Pleasesend . . . . . . 3001 digital thermo-
meter(s) complete with batteries, PVC case
and probe, at £117 each (including VAT and
£1.50 p&p).

Pleasesend . . . . .. 3002 digital thermo-
meter(s) complete with batteries, PVC case
and probe, at £145 each (including VAT and
£1.50 p&p).

| enclose cheque for £ ... . . . .
OR please charge my Access/Barclaycard
A/cNo .. .. .. ..

All instruments are covered by a 12 months

guarantee. | understand that if | am not fully
| satisfied, | can return the goods undamaged
within 14 days for a full cash refund.

This superbly styled highly accurate instru-
ment is offered to Wireless World readers at
a genuine £20 off the manufacturer’s list
price.

Wherever you want temperature read the
Comark 3001 will read it. From —50°C right
up to +1000°C, with a resolution of 0. 5°C It
gives flash or continuous readout from the
large green fluorescent display and fits
snugly in your hand.

There are no inaccurate readings due to bat-
teries running low. A built-in check circuit
illuminates all decimal points if the power is
too weak to provide the correct accuracy.
Then there's the 3002: built to the same high
standards but with a resolution of 0.1°C for
applications that need that extra sensitivity.
Both models are ideal for measuring the
temperature of almost any liquid, solid or
gas and each instrument comes complete
with multi-function probes, attractive PVC
case and batteries, so you can use it the
moment it arrives.

Take your pick. Choose whichever you
prefer. Complete and post the order cou-
pon now and you will see how simple
temperature measure<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>