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digital instruments...

MULTIFUNCTION TIMER-COUNTER
Data Precision 5740

Frequency SHz to 100MHz
Pulse 0 to 10° pps

Single period 1 to 200,000uS

Period average 9,999.999 to 999,999.9

Totalizing (event counting)
0 to 9,999,999 and beyond

Sensitivity 10mV
Accuracy field adjustable to 0.1ppm
Stability +0.01ppm/sec
+ 0.6ppm/month
+4.0ppm/year

Mains powered

Optional hcd output, electrical start-stop,
external clock input

UK price £195 delivered ex VAT

g™

Featured here is just one of Data
Precision’s wide range of
economically priced digital
instruments. We believe they offer
more value and versatility than any
otherrange you can buy from.
They are the world’s leading source
of 4% digit portable DMMs.

That's why we stock them. That's why

we offer full service and recalibration
facilities using USA trained
technicians. That's why you should
know more about Data Precision
products. Use this magazine’'s reply
system now to obtain detailed
brochures and prices.

Sole UK Agent:

Farnell

© International

off the shelf

Formore details circle the appropriate
numbers on the enquiry card

935 3% digit hand hold DMM
936 3% digit hand hold DMM
938 3%digit hand hold capacitance meter

940 Hand hold thermometer ... . .
1350 3% digit low cost bench DMM

1351 As above to 20A

175 3% digit portable DMM .

1750 3% digit bench DMM

248 4% digit portable DMM

258 4% digit portable DMM B

2480 4% digitbenchDMM ... ...

3400 4% digit lab DMM

3500 5% digit lab/systems DMM

7500 5% digit systems DMM

3505 Single range DVMs

8100 Dual output dc volts standard

585 8digit portable frequency meter250MHz .
5800 8digit bench frequency meter 520MHz.....
5740 7 digit multifunction timer-counter ...

Short form catalogue .....

FARNELL INTERNATIONAL INSTRUMENTS LIMITED - WETHERBY -WEST YORKSHIRE LS22 4DH - TELEPHONE 0937 61961- TELEX 557294 FARIST G
REGIONAL OFFICE SOUTH: HARPENDEN TELEPHONE 05827 69072

WW 001 —020 FOR FURTHER DETAILS
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Front cover is a Paul Brierley
photograph of the tape system
in a Philips analogue instru-
mentation recorder.

IN OUR NEXT ISSUE

Microprocessor trainer.
Designed to familiarize the
complete beginner with
microprocessors, this
small unit with hex key-
board and six-digit display
has enough facilities to
make a useful tool later on.

Off-air frequency reference
provides a 10MHz signal
phase locked to the
200kHz Droitwich trans-
mission. Modifications
allow for the eventual
change of Droitwich to
198kHz.

Multiplex keying system
for organs gives flexible
control of pipe or
electronic organs through
td.m.

Current issue price 60p, back issue (if
available) £1.00, at Retail and Trade
Counter, Paris Garden, London SE1.
Available on microfilm: please contact
editor.

By post, current issue 96p, back issues
(if available) £1.50, order and
payments to Room CP34, Dorset
House, London SE1 9LU. N
Editorial & Advertising offices: Dorset
House, Stamford Street, London SE1
9LU.

Telephones: Editorial 01-261 8620. Ad-
vertising 01-261 8339.
Telegrams/Telex: Wiworld Bisnespres
25137 BISPRS G. Cables Ethaworld,
London SE1.

Subscription rates: 1 year £10.00 UK
and $33.80 outside UK.

Student rates: 1 year £5.00 UK and
$16.90 outside UK.

Distribution: 40 Bowling Green Lane,
London EC1R ONE. Telephone 01-837
3636.

Subscriptions: Qakfield House, Perry-
mount Road, Haywards Heath, Sussex
RH16 3DH. Telephone 0444 59188.
Please notify a change of address.
USA mailing agents: Expediters of the
Printed Word Ltd, 527 Madison Ave-
nue, Suite 1217, New York, NY 10022.
2nd-class postage paid at New York.

© IPC Business Press Ltd, 1980
ISSN 0043 6062

Change of address

With the December issue,
editorial and advertisement
offices will be at the
following new address

Quadrant House,
The Quadrant,
Sutton, Surrey,

SM2 BAS

Tel 01-661 3500

Telex 892084
Answer code BISPRS G
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35 Save our public service broadcasting

36 Programmable power supply
by J. Summers

41 World of amateur radio

42 Intermodulation at the amplifier-loudspeaker interface — 2
by Matti Otala and Jorma Lammasniemi

45 News of the month

Japanese video war Recession and unemployment European microelectronics

49 Darkroom exposure meter and enlarger timer
by G. G. R. Rutter

53 Orbit predictions from satellite images
by M. L. Christieson

56 Circuit ideas
Phase-synchronized oscillator Timebase generator Waveform gating

58 Tone filters for electronic organs — 2
by C. E. Pykett

65 Developments in air traffic control

67 Test your knowledge
by R. W. Ellingham and B. L. Hart

70 Designing with microprocessors — 6
by D. Zissos and L. Valan

74 Floppy-disc system for the scientific computer
by J. H. Adams

79 The death of electric current
by Ivor Catt

81 Solid-state level meter — further notes

82 Novatexts: RC oscillators — single-element frequency control
by P. Williams
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88 New products

90 Sidebands
by Mixer
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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
the best service. From Haltron.

Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,

HaltrOn Orpington, Kent BRS 3QJ.

Telephone : Orpington 27099
Telex: 896141

WW — 069 FOR FURTHER DETAILS
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Tests bipolar transistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current gains are
checked from 1pA to 100mA. Breakdown voltages up to

100V are measured at 10pA, 100pA and 1mA. Collector to:

emitter saturation voltage is measured at 1mA, 10mA, 30mA
and 100mA for | ~/1 g ratios of 10, 20, 30. The instrument is
powered by a 9V battery.

TRANSISTOR RANGES (PNP OR NPN)

lcgo &lego:10nA, 100nA, 1pA, 10pA and 100pA f.s.d,
acc. +£2%f.s.d. £1% atvoltages of 2V, 5V,
10V, 20V, 30V, 40V, 50V, 60V, 80V, 100V,
120V, and 150V acc. £3% +100mV up to
10pA with fall at 100pA <5%+250mV.

BVceo 10V or100Vf.s.d.acc +2%f.s.d. £1% at
currents of 10pA, 100pA and 1mA £20%.
Ig: 10nA, 100nA, 1pA ... 10mAf.s.d. acc. £2%

f.s.d. £1% atfixed I of 1uA, 10pA, 100pA,
1mA, 10mA, 30mA, and 100mA acc. £1%.

heg: 3inverse scales of 2000 to 100, 400 to 30 and
100to 10 convert! g into h g ¢ readings.

VgEg: 1V f.s.d. acc. £20mV measured at conditions
onh FE test.
Vee (sat)’ 1V f.s.d. acc. +£20mV at collector currents of

1mA, 10mA, 30mA and 100mA with | ~/l g
selected at 10, 20 or 30 acc. £20%.

DIODE & ZENER DIODE RANGES

IpR: As|g g transistor ranges.
V! Breakdown ranges as BV ¢ g o for transistors.
VpEe: 1Vf.s.d. acc. £20mV atl e of 1pA, 10pA,

100pA, . 1mA, 10mA, 30mA and 100mA.

%:£160

DON'T GAMBLE
WITH PERFORMANCE
BUY

LEVELL TESTERS

Qg wacoation Tesingn

T Tung

A logarithmic scale covering 6 decades is used to display
either insulation resistance or leakage current at a fixed
stabilised test voltage. The current available is limited to a
maximum . value of 3mA for safety and capacitors are
automatically discharged when the instrument is switched
off or to the CAL condition. The instrument operates from a
9V internal battery.

RESISTANCE RANGES ,

10M Qto 10T Q (1013 Q) at 250V, 500V, 750V and 1kV.
1M Qto1T Q at 25V, 50V and 100V.

100k Qto 100G Q at 2.5V, 5V and 10V.

10k Qto 10G Qat1V.

Accuracy £ 15% +800 Q on 6 decade logarithmic scale.
Accuracy of test voltages +3% +50mV at scale centre.
Fall of test voltages < 2% at 1 OpA and-< 20% at 100pA.
Short circuit current between 500pA and 3mA.
CURRENT RANGE

100pA to 100pA on 6 decade logarithmic scale.
Accuracy of current measurement &+ 15% of indicated value.
Input voltage drop is approximately 20mV at 100pA, 200mV
at100nA and 400mV at 100pA.

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

< 3s forresistance on all ranges relative to CAL position.
< 10s for resistance of 10G Q across 1pF on 50V to 500V.
Dischargetime to 1%is 0.ts per uF on CAL position.
RECORDER OUTPUT

1V per decade +2% with zero output at scale centre.
Maximum output & 3V. Output resistance 1k €.

% £170

Optional extras are leather cases and mains power units. Prices are ex works, V.A.T. extra in U.K.

(LEVELL TR

MOXON STREET, BARNET, HERTS., EN55SD.

TEL:01-4495028/440 8686

WW — 035 FOR FURTHER DETAILS
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If everything were pertect...

...a control unit would consist of
an on/off switch, a volume control
and a programme selector switch.

In practice, correctly designed
tone controls can make a significant
contribution.

For a constant sound level, replay
from a gramophone record produces
distortion which increases very
rapidly at high frequencies—doubling
in fact for every major third increase
in pitch.

There comes a point when the
contribution of this distortion is
Increasing at a greater rate than the
musical content and this is what
decides the optimum setting of the
comprehensive Quad filter system,
an essential and integral part of every
Quad pre-amplifier.

The rate of attenuation can be set
anywhere between 0 and 25dB per
octave starting at one of three
frequencies 5k, 7k, or 10kHz and an
appropriate setting can be found for
each record to provide more of the
music and less of the distortion.

To learn all about the Quad 44
write or telephone for a leaflet.

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

QUAD

for the closest approach
to the original sound &

o

1978

QUAD is aregistered trade mark.

WW — 084 FOR FURTHER DETAILS
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Get 24 DMMs
off the shelf.

Turn to page 3 of your ITT Instrument
Services catalogue for a list of top names
Thandar (Sinclair), Fluke, Avo, Keithley
and Norma. Compare performance and
specification then phone or telex Harlow
or any local ITT office and we’ll deliver off
the shelf.

The ITT Instrument Services
catalogue is your key to fast delivery and
technical back-up for a vast range of
quality instruments. Get it off the shelf.

ITT Instrument
Services
Edinburgh Way, |
Harlow, Essex
CM20 2DF.
Tel: (0279)
29522.
Telex: 81525.

the only way to buy.

S THE === o

5
’/ LARGEST DISTRIBUTORS OF — —~
/ / CB ACCESSORIES IN THE UK. core ovenis

\

biggest and best selection of CB Radio Accessories from all the leading manufacturers,including:

COMMUNICATION
ANTENNAS 7 2 3 /'\A\
. [ I K40 & SIRTEL [TURNER ‘CB
m v 'ﬁ -

TELEX

rJ\TT' D) SoleUK.agentsfor:-
DO N .

mpeciafistes co.

I'Cl IHCORPORATION: SA RS

WW — 058 FOR FURTHER DETAILS
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Prices
from £
. 585A/82. DC-80 MHz. dual trace
/ Wi 10 mV sensitivity 526
z S547/1A1. DC-50 MMz, dual trace
) ]
)\ oTB 525
- 7 7y 547/1A4. DC-50 MHz. four trace
e T 625
g T %"a DT8
g ./ / 7403N DC-60 MHz 3 Plug-in
TN 7 Mainframe 450
% 7 4 // ///////// 7704A DC-200 MHz. CRT Readout.
/f%”"" ;// - / /% /////”///////' 7 Mainframe for 4 Plug-in 1200
0 Il T TELEQUIPMENT
f //4 nw D63/V1/V3 DC-35 MHz. Depending
we A 4 on sensitivity. 50uV or 1 mV
J e Sensitivity 675
i, D34 Dual Trace DC-15 MHz 2mV
/// 2R Mains/Batt - 525
7 7 D75 Dual Trace DC-50 MHz Dual
/ 7 ’ Timebase 600
/ /// 7] & 5 D83 DC-50 MHz. Dual trace. Large
o’ v 6% CAT. Dual Time Base 650
7 //;/ / ' Oscilloscope Plug-ins
e ,’ /;, / HEWLETT PACKARD
’”/ b / ‘ 7 [4 1804A DC-50 MHz Four channel
7 newse 20 mV-10V/ div. 575
4 & ‘ : 1825A Dual Timebase 50ns-1s/div. 525
Ry 4o //// 7 1805A Dual Trace DC-100 MHz 5mV.
/ Yl il //// 7 1M2/502 550
: i ///”7%//////////// f ' TEKTRONIX
¢/’ J il /////////// sale is fu"y refu rbished Type R. Transistor R.T. tester. Pulse
'{v// W //////////////////// ) =Rs i ¢ rate 120 pulses/sec. R.T. Less than
" to manufacturers’ original specifications Smus 100
Type G. Differential amplitier. 100:1
. 3 CMR DC-20 MHz. 50 mV sensitivity 50
Prices Prices Prices Plug-ins for 500 series
Bridges from £ from £ from £ 1A1 dual trace Plug in DC-50 MHz 225
GENRAD 1A2 dual trace Plug-in DC-50 MMz 180
GR1657 Digibridge LCR 9837 DC-80 MMz 6 digits 130 Modulation Meters ::g 'Do.:' trace :’:;:9~ir§ DC-50 MHz 32
x t -
o ks bl * €A T ) a8 Z Differential Plugn 140
CINTEL 6053 9 Digit 20 Hz-3 GHz BCD O/P 860 409 3-1500 MHz. AM/FM o Y A R -
! ) 6054A/04 11 Digit 20 kHz-18 GHz MARCONI 8 9
277 Measures iron core inductances BCD O/P 2800 Series 7™
0,01H-1000H (with a Q value not TF2300A 1-1000 MHz. AM/FM 450 7A12 Dual Trace DC- 105 MHz
less than 2} 130 Function Generators Oscill 5mV/div. 410
SCRUSELG I 7A18 Dual Trace DC-75 MHz
HEWLETT PACKARD HEWLETT PACKARD ADVANCE SmV/div 370
4342A 'Q’ Meter QLC complete 1250 3310 0.0005 Hz-5 MHz. Multi-Mode. OS1000A DC-20 MHz. dual trace 310 7A22 High gain diff. amp.
MARCONI 10V/509 sine, square, triangular 20 3300B Dual Trace DC-50 MHz 0.1 Hz-1 MHz 104V 450
TF1245 'Q" meter. Freq. range 1kHz INTER-STATE 5mV/div. Dual Timebase 800 7A26 Dual Trace DC-150 MHz
300MHz using external 360 ELECTRONICS COSSOR 5mV-5V/div. } 526
2 using external osc d 3100 Dual Trace DC-40 MHz 400 7853A Dual Timebase 5ns-5s/div. 550
TF86BA Universal Bridge 250 F51A Multi-Mode. + and - offset: .
TF1313A Universal LCR Bridge 0.1% 375 0.0005 Hz to 10 MHz. 10/15V/500 250 DYNAMCO Oscilloscopes (storage)
) F55A Multi-Modey 0.0025:Hz-10 7210. DC-15 MHz. Dual Trace 1 mV
WAYNE KERR e o TEKTRONIX
A 2. 10V/506). Ext. VGC. Burst sensitivity on CHI. Delayed
B2 ek noelLCRIB R 475 /P up to 100K bursts/sec 350  Timebase aop sl IS89/1A 1 IBCOIEHZROnY,
B500 Log LCR Bridge 225 D Y v sensitivity. Dual trace. Storage
B601 RF LCR Bridge 126 PHILIPS GOULD ADVANCE scope, Writing speed: Sem/us with
{Detector and Oscillator not incl). PM5127. 0.1 Hz-1 MHz. Sine/ 0S1000B DC-20 MHz Dual Trace enhancement. Includes trolley 675
B641. Measures L/C/R/G Accuracy Square/Triangular/ Pulse outputs. X-Y TV Sync 400 564/3A74/3B4. DC-2MHz, four
of 0.1% 450 External sweep facility 30Vp. p max HEWLETT PACKARD channel. 20 mV sensitivity. Writing
Q801. Y perameter test set. Plus output 325 1703A Storage 1000Div/ms. speed up to 500cm/ms 650
transistor adaptor unit 0 Logic Analysers DC-35 MHz. Dual trace Mains/Ext 5648/3A6/2B67. DC-10 MHz. Dual
. DC 1200 trace 10mV sensitivity, split screen
Cable Test Equ'pm.n‘ r‘sgi\{VLLETT‘ TAEa'l(A’RD 17078/020 DC-75 MMz. Dual trace. storage oscilloscope 50
MARCONI ‘ Lt n°9|";,5 ale chtlies P Dual Time Base. 700 466 Storage 1350 cm/us Variable
TF2333 Transmission Test set 575 Chapnel ey, 17078/012 As 1707B/020 with Persist DC-100 MHz 2225
HEWLETT PACKARD fe00 N aic tancelZBllizlclock Internal Battery fitted 750 7313 Split screen 4.9 cm/ps. DC-
3556A For psophometric AR ABSIE 1850 1814 Storage 1000Div/ms 25 MHz (M/F for 3 Plug-ins} 1650
1607 16 channe! 20 MHz clock f
measurements from 20 Hz-20kHz. . . DC-100 MHz Main frame only 650
; [Display scope required) 1500 TELEQUIPMENT
0.1mV-30V input level a7 182C DC-100 MHz Mainframe, large X
NEC TEKTRONIX screen 526 DMG-:) Storage 250 Divs/ms.
TTS-378. Noise, level and VU ;DO'Ika:ishannel up to 50 MHz %o MEDELEC 3 DC-10 MHz Dual trace. 400
measurement. Sensitivity -80d8m oo . M-scope 4 channel DC-100 kHz U/V Phase Meter
up 1o +20dBm 275 Mains Monitors Chart 1650 DRANETZ
STC COLE PHILIPS 301A 5 Hz-500 kHz. Z in 100k2.
74216A Noise Generator CCITT 240 T1007 200-260V. 35-65 Hz PM 3211 DC-15 MHz Dual Trace 2mV 425 Accuracy =17 to +2°. Analogue
74261A Psophometer CCITT 475 Thresholds 10V, 50V, 100V, 200V 75 2PM3333 Dual Beam DC-10 MHz o o/p 400
WANDEL u. GOLTERMANN DATALAB SCOPEX Power Meters
DLM-1. Send/receive system 1500 DLO19 Power line interface for 40108 Dual Trace DC-10 MHz 180 DYMAR
LDS-2. 200Hz-600kHz sender for transient recording 350 | 20817100 True RMS. DC-500 MHz.
measuring group delay and DL905 Digital Storage Unit DC-3 TEKTRONIX 30mwW-100W 425
aftenuation variations 3250 MHz 10mV 1055 :;g gﬂ:: ;::E: ggg% mn: g;.zv 128 HEWLETT PACKARD
LDEF-2. Fiuevs.for DLM unit 250 DRANETZ 1 M 250 MH2 2100 4324 10,W-10mW, 10 MHz-10GHz 196
Counter Timers 606-3 Disturbance Analyser Avg, 5458/1A1. DC-30 MHz. dual trace. 478A Thermistor Mount for 432A 90
HEWLETT PACKARD Sag/ Surge 2625 Delayed timebase 325 435A 0,3uW to 100mW 5 MHz-
5300A /53038 DC-520 MHz 6 digits 20 GAY ) 561A/3A6/381. DC-10 MHz. Dual e s i
W%Disolav Module. 6 Digits. LDM Records +ve/ — ve transients Trace. High persistence tube. ower Sensor for
3x10 %0 of 50ns on AC or DC Lines 1250 Delayed Timebase 275 MARCON| SANDERS
53008 _Display Module. 8 Digits. 6460 10 MHz 40 GHz (Depending on
2x 108 140 Head) 300
5302A DC-50 MHz. 100mV sens. 6420 10 MHz-12.4 GHz 10mw 110
Time interval. Period. Ratio. 6422 10 MH2-12.4 GHz 1mw 85
Totalise. s 6428 26.5-40 GHz 10mw 150
53038 DC-520 MHz. (Plug-on)
125mV sens. 500 120 MARCONI
A 0-75 MH. . M TF2512 DC-500 MHz 0.5-30w 5091 130
o AR Ut ol TF 893A 10 Hz-20 kHz. 20,W-10W. 120
5267A Time Interval Plug-in 10ns 120 OSCILLOSCOPES Power Supplies
5345 DC-500 MHz Time Int. Ave. TEKTRONIX 465 DC-100 MHz Dual Trace TEKTRONIX 475A DC-250 MHz Dual Trace ADVANCE
Burst Total Ratio 1225 5mV-5V/Div 0.05u5-0.5s/Drv Delayed 5mV-5V/ Div 0.015-0.5s/Div Delayed 1V1 12V DC to 240V 50 Hz, 150w
10590A Adag:cg converts 5245 - T/8 XY DC 4 MHz €1250 T/8 XY DC 3 MHz £1950 Inverter 125
Plug-ins to 5. I . BRANDENBURG
RACAL These instruments sold with 475R 10-2100V 5mA DC Stab. 150
835. DC-15 MHz 6 digits F
Time interval/ Period/Ratio 100 0 N E Y EA R FU LL G UARA NTE E L3%§§3%\5%A DC Stab. 55
9024 10 H2-600 MHz 7+ 1 digits 250 Sl - - FLUKE
9835 6 Digit DC-20 MHz 10mV 100 '

Z

s

4158 0+3100V 30mA 0.005% reg.
Protected
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= L] ] Prices Prices
I er s oc I nves men - Sweep ~ £
608E. 10-480 MHz AM 410 HEWLETT PACKARD
[ 6208 7-11 GHz 509 FM/PM 1mw 1100 8690B Mainframe. Int/Ext AM. Ext
8614A 800 MH2-2.4 GHz + 10dBm FM 600
10 — 127 dBm 509 AM/FM 1950 869387100 3.7-8.3 GHz 5mW. PIN
8616A 1.8-4.5 GHz Ext AM/FM/PM levelled "N’ connectors 600
- a 10 mw 925 86998/100 0.1-4 GHz.6mW. 120mwW
MARCONI 102 GHz). PIN levelled. ‘N’
;TOFIM H/4S HF Generator connectors 1200
kHz-72 MHz AM 550 TEXSCAN :
el Prices TF791. FM Deviation Meter
tome  BRYANS SOUTHERN  rome  41024Mwz R el b gl T
ITT 29000 X-Y Recorder Ad 0.25mV- TF801/D1. 10-470 MHz AM. FM 255 VS60S eey Generator 5-100 MM
Power Lab. up to 30V Dual Supply 90 10V/cm 526 TF995A/2. 1.5-220 MHz AM. FM 350 Rite 60\:01 posperatory; £ 950
BS3144 ch X L ! ‘
Mz;‘\glc‘%r\;olv - ISSSDeed: annel tmV-10V - ;:;g; Digital Synchroniser for 8 LN40A Log Amplifier 105
1A. 0£15V 2A ;
07.5V 4A f 50 Essggge%:“a""e' fmv-10v e TF2002/AS 10 kHz-72 MHz FM/AM :’:/ TesSt Equipment
Naci 0.1-1volp 625 ILIP
SMITHS 38330 S Agieioen 414 012520 TF2012 UHF, FM 400-520 MHz, PM5508B Pattern Generator. 625
47015-7V o/p Power Pack 32 o1 041 s;o0adem = 0.03uV. Counter o/p 650 iines PAL. UK Systems 25
HEWLETT PACKARD
SORENSEN 680M. 5 inch. Stripchart Singfe Pen RACAL } Voltmeters-Analogue
DCR 300-2.5 0-300V 2.5A DC Stab. 375 SmV-120V 1P 200 fmin 2.5 o/ Hr o m;gszowu LED Display O/P — AVO
Pulse Generators 7046A Two pen A3 0.25mV-5V/cm 995 ROHm A FMCH A 1875 8 MKk IV AC/DC V.AC/DC Amps. ki 70
el o KUDELSKI A e e o BOONTON
150. I.C. pulse generator 50 Nagra 4.2 LSP Professional Audio g 92AD/01/09 10 kHz-1.2 GHz 1993
EH RESEARCH Recorder (Batt optd) 1215 SCHAFFNER FSD 104V Res 525
122. 1 KH2-200 MHz 5V /500 NAGRA NSG101 Mains Interference 92C 10 kHz-1.2 GH2z 500uV-3V. 1%
RT 12ns 20 Mains Unit for 4.2 LSP 95 Sumula'lor Supenmposes Pul'ses on of FS 350
139(L). ‘on_w MHZ ‘OV/wn mamns 1or lesnng |mmun|ly o
RT 5ns 175 PHIUPS 0 _ equipment 10 interference Pulse %m!ﬁELInZﬁCKARD
1221, Timing Unit 6 Channel TR ol SRR VG cridrt a5 2mpltude =800V Rise Time 0.25us 10 Hz-10 MHz B/W 1mV FSS 99
0-10 MHz 5V/502 RT 8ns 50 RACAL ‘LVS"’G';‘%'E' ZlOOuS‘ - 300 427 AC DC §2 mutvmeter 275
G710. 5V/509 30 Hz-50 MHz RT 5ns 100 L L GORREL T 3406A_ 10 kHz 1 2 GHz 345
132AL. 50V/500 5 Hz-3 MHz Store 8 sas Pl icchimagreric Arachmeiiy 0 BaosA Vector Volmeter
AT 12ns 75 tape. Will recorq 4 F.M. channels. NSG200B Mains Interference 1-1000 MHz B/W
HEWLETT PACKARD Operates at 7 different speeds. 1675 Simulator {Mainframe} 250 AUTOIERASElUaCE 850
214A 100V/5082. Double pulse O/P. ggI%QPSRATOR’ES STCE 34004 10 Hz-10 MHz TmV-300V
W50ns-10ms. 10 Hz-1 MHz. 15ns AT 10 channel UV 74218 Noise Generator 20 Hz-4 kHz True RMS 350
1250 mm/s-25 mm/min 6 in chart 1400 Flat/CCITT wig 315
MARCONI 994 6 Channel Pre-Amp £ 1% # 1V TEXSCAN KEITHLEY
TF2025 0.2 Hz-25 MHz £10V/50V o/p 450 610C Electrometer DC 1mV-100V,
RT 7ns 350 §008 25 Channet uV 8 In 4m/sec 1o 99°0h C':fgo MHz. Sweep geneator Amps 10" ¢ Recorder o/p 350
PMS5776 3V/5082. 1 Hz-100 M. 25mm/min 895 S 's""""' } 25 LEVELL
Rise/fall Times less than ns. 275 SMITHS INDUSTRIES . 5;4“"55::,"2 RIBLE52555, o TM38B 54V-500VAC 1 Hz-3MHz +
Recorders and Signal RES41.20 Single Pen. 0.5mV- 100V ol SUCHRENE &
ConditioninDIERyi FSD. 3-60cm/min and hour 350 Spectrum Analysers
onditioning Equipment HEWLETT PACKAR LINSTEAD
AMPEX YOKOGAWA 8443A Trackin Gene/counl?v QZEROCRAL LU AKHR =
PR2200 Instrumentation Recorder 3046. 10 inch Chart Single Pen. 0.5 100 kHz-110 MgHz 850 MARCONI
up to 16 channels. FM/DR. Record mV-100 VI/P2.60cm/min and/hr 350 B445A Automatic pre-selector TE2603 AC wviltmaten 1 1% Gy
replay all speeds. 1" tape FM/OR 3047. 2 Pen Version of 3046 425 10 MHz-18 GHz 1300 PHILIPS
1.R.1.G. DC-40 kHz FM. 100 Hz- Signal Sources and 8555A RF Plug-in 10 MH2-18 GHz PM24548 1LinV 300V M1 14, 12 MM,
9 1kHz R 3000
mkuﬁoﬂ - 6500 Generators ;;S‘BOM o T 2 19MU DCO P 300
BRUNO WOELKE 85588 For alname RACAL
ME102B. Wow and flutter meter b3 %%%ngwm e . kHz-1.5 GHz 1 kHz-res 1760 9301 RMS Millivoltmeter
ME102C. Wow and flutter meter 0 paviven Azt = NELSON ROSS 10 kHz 1.5 GHz with carry case a75
BRUEL & KJAER DYMAR RRETEEY T e L
H i
i gl Gk il 1525 100 kHz-184 MHz Int/Ext 022 DC 100 Ktz Dynam ranee ADVANCE
Log recording of : 2 Hz-200 kHz AM/FM Batt/Mains 525 . 4 § DMM 7A/01 1999 FSD
and DC.50 or 100mm paper width 750 GOULD ADVANCE g%"oa_ fits into various 500 series - AC/DC//Current 1s
K S
ZR0001 Linear Pat DC: 10-35 mV 59 SG70 5 Hz-125 kHz 60052 4w 85 R FLUKE
ZR00O2 Linear Pat DC: 10-110V 79 TEKTRONIX 8000A 1999 FSD
ZR0004 25 dB Potentiometer 52 HEWLETT PACKARD 3L5. Plug-in unit fits into vanous AC/DC/DHMS/Current 118
ZR00OS 50 dB Potentiometer 59 204D 5 Hz-1.2 MHz. 6000. 80dB att 5008 series CRO's. 50 Hz 1| MHz. i N
ZR0006 75 dB Potentiometer 69  O/PSVRMS 150 Greater than 60dB dynamic range a7s HEWLETT PACKARD
34740A/34702A 9999
ALL PRICES LISTED ARE EXCLUSIVE OF VAT (Standard Rate). . , ///////////////////////% ‘SSS-L‘*:R"TCR%"NMS 1ED
7 5 // LM1420.2. 2300 FSD DC only 0 05% ™
—————/ / LM1420.2BA. 2300 FSD AC
//////44{////// ’/// % True RMS/0C 10
i /f A200 19993 FSD DC only 160
’ ﬁ ' rnen A203.19993 FSD AC/DC/Q
(/ Ul 7 Sensitivity. {14V DC, 10uV AC,
"rlm o / 100m12 resistancel 300
. RACAL ogpmAMIEM £ i A205.19999 FSD AC/DC/§ 300
oot 5 520 MHz Generer®” by A243. 1199399 FSD AC/DC /R
HEWL PACKFAMRSD-qnaI Generator ?\i?g TEKTRON‘)( MHZ Oscilioscope i ls:rrv‘\s;';‘r:;vsl(a?c\éloc‘ ~ il azs
86408 Precision ::';ME' “ Mantrame ; 485 0ual Tv:ce 252|o.age Oscilloscope £699 7050.99999 Auto AC/DC 2 350
m C!
mrz :‘::;:‘Nm Analyzat F S;c"?;‘n £1650 Leez‘ guMa:‘ 1.;50 em ms wn:;\g :::f“ Yy Voltmeters Vector/Phase
855 AF Sect ] 13V
85538 Spectru™ Analyzer RE Section (M‘; 7313 Storage _0“";‘;;?;(;.25 MHz . DRANETZ
A SpectumAnayie SCS £18 a9cmips Wit S5 T ew DCVMHE - oeg0 3058 9993 FSD Malnframe for PA
8555 gpectrum Analyze! 5 el £2150 1822 Di,.g,en“atPl‘nqrzm quarantee? 3001 module 575
- \:eChannel Display Logie AnatvE 10,V 10V D {120 " L HEWLETT PACKARD
1600A 7425 Dual Trace PR 0L s 3430A 100000 FSD 1V-1000V DC
PHILIPS MHz2mY D €525 pC 1B MHZETY 0 L s Div CRT Readad 0.01%
opy 3212 Ouat Trace 25 i 7853A Dual Timepase 104V-1000V AC & 625
Oscitioscope puat Trace OC M poag
mebase

oM 3214 Dual T

, e
Oscilloscop® = W,,,,,//////////,,/

I
// T
il NI
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brings you recent '’State-of-the-Art

Carston Prime Equipment

e

instruments

PLEASE NOTE:
LISTED HERE IS ONLY A
SELECTION OF OUR WIDE
STOCK OF EQUIPMENT —

at competitive prices, with fast delivery (2-4 weeks). Every “'Prime”
instrument carries the Carston 90 Day Full Guarantee covering parts and labour.

Garston Electronics

Contact Brian Hollingsworth or Noel Jennings

01267 53N

SHIRLEY HOUSE, 27 CAMDEN RD.,
WW — 046 FOR FURTHER DETAILS

FOR SPECIALIST NEEDS OR
FOR DETAILS OF QUR FULL
STANDARD RANGE OF
EQUIPMENTS —

RING US TODAY!

Redundant

Test Equipment

Why not turn your under-utilized
test equipment into cash? Ring
us and we’ll make you an offer.

LONDON NW1 9NR Telex 23920
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People who listen
fora living...

More than 50% of professional recording engineers
choose Beyer Dynamic headphones.

w
VOLTMETER RVQA
Why? For the same reasons that our headphones
are ideal for home use.

For Clarity. Beyer Dynamic headphones are backed

Bang & Olufsen rv9a is an automatic miltivoltmeter and by more than fifty years of pioneering research and
| measuring amplifier production experience to give you the purest, most

authentic sound available.
For Comfort. A recording engineer spends long

The instrument switches automatically to the actual measure- periods listening through headphones. For him,
ment range securing the best possible resolution and accuracy. Beyer Dynamic lightness and softness is essential.
For you, it's part of the pleasure of listening to be
) able to forget you're wearing headphones at all.
Voltmeter: 100uV -317Vin 12 ranges For Reliability. Your private listening will not make
Amplification: -50dB - +60dB in 12 steps such demands on a pair of headphones as
Accuracy: +0.1dB at 1 kHz recording studio work, but it's good to know that the

quality you enjoy is lasting quality.

Frequency 10Hz -1MHz +0.2dB Beyer Dynamic headphones. Prices from £20

characteristics: 10Hz - 10 MHz +1.0dB

Bang & Olufsen electronic instruments are also wow/flutter Iisten to us
o arpe [ ]

meters, power supplies, oscillators, milliohmmeters, voltmeters,
and distortion meters.

UK agent: Danbridge (UK) Limited, Sherwood House, High Street,
Crowthorne, Berkshire RG117 AT
Tel: (034 46) 2369 TLX: 847782

ng&Olufsen svedl

Dynamic

DK — 7600 Struer Beyer Dynamic {GB) Ltd.,1Clar Road. Haywards Heath, Sussex RH16 3DP
Tel.(0444) 51003.

WW — 024 FOR FURTHER DETAILS WW — 027 FOR FURTHER DETAILS
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The alternative source that's near to hand . . .
KGM. A video production line with high volume capability,
here in Europe. Ready to meet your orders for open frame
monitor chassis that neatly reglace those long-range imports
you're using currently. Same mounting, same international-

standard connections. But one big, competitive advantage . . .

We’re so much nearer, with.the stocks, fast production
response, spares and service you could only expect from a home based source. KGM prices are

highly competitive too, especially on big orders. We can prove that with a quote, but how about product
performance? . . .

The specifications you want... bright, clear CRT data display, with superior resolution.
The quality you get from years of video experience. Your popular screen sizes, in any phosphor colour.

Latest miniaturised pcb construction of course, in an open chassis that allows screen tilt and mounting
variations to fit your package.

So if you buy video display this way . . . call KGM now. See how keen we are to win your next order.

KGM ELECTRONICS LIMITED .¥. M ELECTRONICS
Clock Tower Road, Isleworth, Middlesex TW7 6DU, England. - ’ LIMITED —
Telephone: 01-568 0151. Telex: 934120

WW — 068 FOR FURTHER DETAILS
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The finest amplification K5 from Crimton Eleltvid

% % %% * LATEST DEVELOPMENTS # %

CRIMSON ELEKTRIK Power amplifiers are the most sophisticated on the markef
today. Yet now with the latest Issue 5 innovations THEY ARE EVEN BETTER! We
have included sonic improvements and developed a unique electronic protection
circuit which obviates the need for output fuses. In fact, such fuses can seriously
degrade the performance of an amplifier. They can blow under heavy drive
conditions — even with non-faulty loads (due to thermal fatigue), they can be a
time-consuming nuisance and even dangerous to replace, but more imponantly they -
_are responsible for ‘envelope
«distortion’ i.e., dynamic compres-
_ sion of the signal, even fuses in the
feedback loop suffer from the first -
two disadvantages, and the latter
10 a lesser extent.

* % %« % BEST VALUE # %4 %

CRIMSON have an enviable reputation for supplying the best value amplifier kitg,
You can prove this 10 yourself by checking out the competition in the following
crucial areas: # professional grade phonc sockets for ALL signal connections #
Silver/Gold plated switch contacts % Adequate heatsinking for tull-rated output *
Available from stock % Manufactured by a specialist company with a reputation for
*friendly and helptul service betore and AFTER sale # Forms the basis for high quality
active loudspeaker systems. Considering the advantages of CRIMSON Kits, why
choose anything else?

‘% % * * * SOUNDADVICE % * * & %

Crimson Amplifiers are versatile and dependable. The new CP3000 will give up to
300 watts into 4 ohms at 0.03% THD and is the obvious choice for P.A. and Discos
requiring the best performance. For Hi-Fi we produce the ever-popular pre- and
power amp hardware kits which enable our advanced modules 1o be houses in
attractive metalwork and include everything down to the last nut and bolt.

Our Pre-amplitier can be fitted with the moving coil module allowing it to be used
with the latest M.C. cartridge {which can now be bought for as little as £30).

“Write for details, specifications and full price list or send 50p, cheque/P.0. for our

comprehensive application /user’s manual.

Space precludes us from publishing all our products and prices, below are just a few
examples:

* Power Amp Modules (single channel)
CE 60F (60 WRMS/ 8 ohms) £23.10
CE 1708—(170 WRMS /8 ohms) . £38.50
CP 3000 —(300 WRMS/4 chms) - off . £568.00
* B0 4+ 60 watt stereo pre and power amplitier complete kit £208.86
# Stereo Moving Coil Pre-Pre Amplifier Modute MC 1 £28.50
* 3 Way Active Crossover {single channel) . £32.60

Oon’t forget. Crimson modules are availabie throughout the country from all
branches of Marshalls and Mail Order from Badger Sound Services and. of gourse,
Crimson Elektrik, -

Prices include V.A.T. and post to anywhere in the U.K.

] CrimsonHekirik

{1A STAMFORD STREET, LEICESTER LE1 6NL ’-j
TELEPHONE: 0533 553508 i ‘
B B it with Mccews |/

WW — 051 FOR FURTHER DETAILS

Edicron

Edicron Ltd., Redan House, Redan Place, London W2 4SA
Telephone: 01-221 4717 Telex: 265531

Germanium and Silicon Semi-conductors - Valves - Tubes - TVtubeguns

WW — 026 FOR FURTHER DETAILS
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MULTIMETERS

The PM 3207 - Super
Scope-is a tough, general purpose
oscilloscope which offers at a low price
the quality and technology you expect
from Philips Test and Measuring
-Instruments.

The PM 2517 has set the
standard and the pace in Europe
for hand-held digital multimeters -
and still it remains in a class of its
own.
Remember, its many important
features include full four digits, so
on mains voltage readings, for
example, you might get 240.3
instead of the 240, which a 3%
digit meter would read.
Some other PM 2517 plus points:
@LED or LCD display
@True RMS readings of AC voltage and current
@Autoranging with manual override
@Optional accessories include temperature and data hold probes
Reader inquiry number 220

@ (5 MHz dual trace

@Auto triggering from either channel with adjustable level between peaks and TV
triggering

@5 mV sensitivity, Y and X (via A input)

@B invert facility

Reader inquiry number 221

Both these instruments are available off the shelf from the Philips Electronic Instruments Department (see address below) or from the foliowing distributors. British
Tungsram, West Road. Tottenham, London N17 ORN. Tel: O1-808-4884. Phillps Service Centres (25 throughout the country). Tel: 01-686-0505 for the address of your nearest
branch. Wessex Electronics Ltd, |14-116 North Street, Downend, Bristol BS16 SSE. Tel: (0272) 571404.

PATTERN FOR THE FUTURE

The PM 5519 colour TV pattern generator is
already a widely used instrument. As a major
manufacturer of Video cassette recorders, and
colour television receivers - and the company
which has developed the world’s most advanced
video disc system - Philips have carefully selected
the best patterns for aligning and testing these
products. With over 20 colour and b/w test
patterns to choose from it is the most versatile
pattern generator on the market.

@ PM 55191 for British system - versions
available for other TV systems

@ RF signals available in bands I, lll, IV and V

@ Variable Video Output (with | volt fixed
position)

@ External video and sound modulation facility
@ Composite sync output fot triggering
includes the line frame and blanking pulses

to the local TV standard

Reader inquiry number 222

Some other Philips audio and video
service instruments:

PM 5326 RF SIGNAL GENERATOR

@ |00 kHz-125 MHz in 9 overlapping ranges

PHILIPS
Instruments

Test & Measuring

@ Built-in 5 digit counter ‘

@ 50mV RF output at 7582 can be attenuated to
over 100dB

@ Electronically stabilised output level

® Wobbulator facility

Reader inquiry number 223

PM 6307 WOW AND FLUTTER METER
@ X-tal controlled osciflator
@ High aceuracy and-frequency stability
@ 3150 Hz or 3000 Hz switchable
@ Separate 'Drift’ and 'Flutter’
indication
Reader inquiry
number
224

All Philips audio and video service instruments are
also available from Philips Service Centres (for details
see end of PM 3207 section).

Input advertisements are designed to meet the needs of
our professional customers. They are a shop window for
Philips Test and Measuring Instruments - and we will be
changing the display frequently because we have a lot of
products to show you.

Where you require full nformation about a product. tick
the coupon and attach 1t to your name and address. or
letterhead - or. of course, use the journal’s reader inquiry
service. You will receive in return a detailed information
pack reflecting your specific requirements

Inquiry no.
PM 2517 multimeter 220
PM 3207 oscilloscope 221
PM 5519 coiour TV pattern generator 222
PM 5326 RF signal generator 223
PM 6307 wow and flutter meter 224

l = Pye Unicam Ltd
Q @ Philips Electronic Instryments Dept |

York Street. Cambnidge. Engltand CB1 2PX
Tel Cambridge (0223) 358866 Telex 817331

PHILIPS
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AMCron

INDUSTRIAL
MUSGLE

12

|~

Model — M600
POWER RESPONSE DC — 20KHz = 1dB.

OUTPUT POWER IN EXCESS OF 1.5kW INTO 2.75 Ohm LOAD (CONTINUQUS R.M.S.).

D.C. OUTPUT 20 AMPS AT 100 VOLTS OR 2KVa.

HARMONIC DISTORTION LESS THAN 0.05% DC-20KHz AT 1kW INTO 6 OHMS

PLUG-IN MODULES: CONSTANT VOLTAGE/CURRENT, PRECISION OSCILLATORS * UNIPOLAR AND
BIPOLAR DIGITAL INTERFACES, FUNCTION GENERATORS, AND MANY OTHERS.

OUTPUT MATCHING TRANSFORMERS AVAILABLE TO MATCH VIRTUALLY ANY LOAD.

FULL OPEN AND SHORT CIRCUIT PROTECTION GUARANTEED STABLE INTO ANY LOAD.

TWO UNITS MAY BE CONNECTED TO PROVIDE UP TO 4 kW.

INTERLOCK CAPABILITY FOR UP TO EIGHT UNITS.

3-YEAR PARTS AND LABOUR WARRANTY.

* %t % %

* % % % %

For full details on all Amcron Products write or phone Chris Flack

Kirkham Electronics

MILL HALL, MILL LANE, PULHAM MARKET, DISS, NORFOLK IP21 4XL
DIVISION OF K.R.S. LIMITED
TELEPHONE (037 976) 639/594

WW — 057 FOR FURTHER DETAILS
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The Experimentor System™ —a quicker transition from imagination
through experimentation to realization.
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Experimentor solderless breadboard.
Experimentor Matchboard'™ pre-drilled PCBs.

When you have a circuit idea that you want to With Experimentor Matchboard you can go from
make happen, we have a system to make it happen breadboard to the finished product nonstop! We've
quicker and easier than ever before: The matched our breadboard pattern again, this time on
Experimentor System. a printed circuit board, finished and ready to build

v i & bi hel on. All for about £1.32.

! oui 8 ez: Y nlgwl owb 19 gb € pdour e There’s even a letter-and-number index for each
x?er 't“in orpo erde_sg rtea (:ar sfcitrrl\ e hole, so you can move from breadboard (where
Lol i ol BT they’re moulded) to Scratchboardt (where they're

We've added Experimentor Scratchboard printed) to Matchboardtv (where they’re silkscreened
workpads, with our breadboard hole-and-connection  onto the component side) and always know where
pattern printed in light blue ink. To let you sketch up you are.

a layout you already have working so you can When you want to save time and energy, you can’t
reproduce it later. beat The Experimentor System.
1 EXP-300PC. whit:h includes one item 2 EXP-302, which includes three items 3 EXP-303. which inciudes three items 4 EXP-304. which includes tour tems
* A Matchbosrd pre drilled PCB *Three 50-sheet Scratchboard workpads * Two Matchboards and an EXP-300 * Two Matchboards. an EXP 300
£1.32 £1.68 soldertess breadboarn breadboard and a8 Scratchbivard workpad
£8.60 £9.30

CONTINENTAL SPECIALTIES CORPORATION. DEPT. 7W2
l Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex

' Name . — e =

Address — i W = =
I Inc P&P and 15% VAT

CONTINENTAL SPECIALTIES CORPORATION

B o om o om =

I 1.EXP 300PC | Qnty.Reqd. 2.EXP 302 | Qnty.Reqe. | FREE Catalogue tick box(]
CscC. (UK) LimitEd’ DEDt. W2 3. :(2':,3(?3 Qnty.Reqd. 4. g’;?d " Qnty Reqd._ R i

Unit 1, Shire Hill Industrial Estate, B s0s | c11ks | ik |
Saffron Walden, Essex. CB11 3AQ. — Phone your order with Access, B;;Iaycard or American Express

Telephone: Saffron Walden (0799) 21682 Card No. — —— Expiry date _
Telex: 817477 . » § § R F ® 0B ¢ O B B0 B §° B B B |

WW — 025 FOR FURTHER DETAILS
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Introduces DIRECT SELLING -
the Ultimate 5 Discount!!!

CORAL CARTRIDGES,A |
Fast becoming one of the
top names
MOVING COIL
UK'’s No. 1 Cartridge HEAD AMP
MC 81 £43.87 H300 £51.75
777EX £35 T100 £24.75
fo 777E £25
MOVING MAGNET | HEADSHELLS
LOUDSPEAKERS 555SX £7.28 | S100 £6
555E £14.22 S101 £7
The complete fully reviewed D 100 £38 666E £32.48 $200 £4
range of Videotone Speakers ~ Minimax 11 £44
which dominate within their GB3 £50
class.Now at lowest ever prices. GB2 £(6)0 ¢ - IURNSE2A22Br5kE2$ T
GBS £207 ansui :
ga0| MICROPHONES JVC LA 11 £64.00
MU 105-22 £29.30 JvCcsLQ3 £140.00.

MU 105-12 £22.25
MU25C £17.39

A MESSAGE FROM VIDEOTONE
% 7 Custome/

c'You will find that the products
o on this page are the best possible
T ey are only low in price because we
b e, Tl ge amounts of selling costs that other brands
b LS Se savings are passed directly on to you. We h
o realqn any specific item you may be interested iﬁ and =
o I you:sélr]co?(t::ﬁgf engineers at our London Showroo?nsato

« .Ourc i
cotbi et chalos, Jur onsumer protection packages are

advertise
value for money. T|

ELECTRONICS

This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00

Stereo Tuner ST4120 £68.00 i

Cassette full features SC3200 £98.00 35;?,“,1"" them from competi

50 Watt amplifier WA7700 £77.00 Remember yon pirectly ourselves.
20 Watt amplifier LA2020 £58.00 period on ail products. That g || -

the measure of our confidence.

SEND FOR OUR
LATEST FREE BROCHURE

AND DETAIL LIST OF LOCAL
SALES OUTLETS INTHE U.K.

| VIDEOTONE

B/ IDEOTONE, oo iewonses

Tel: 01-690 8511/2

HEADPHONES

" HP 90 Headphone £12.65
HP 80 Headphone £9.69

Superbly made with top flight
performance.

Please send me your Direct Selling Brochure and.list of sales outlets.

Address i~ See— S e -

1
i
i
f nName g .
1
|

"ALL PRICES INCLUDE VAT

WW — 040 FOR FURTHER DETAILS
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SPECIAL PURCHASE

[KAISE]|

AC/DC
CURRENT

2
RANGES

600v AC

RESOLUTION
100 uvDC. 1 mVAC
10 yA AC/DC. 0.1 oHM
10 mA on 10A. AC/DC

(ALL MODELS)

Zero Adjust key
Battery Warning
In circuit resistance test

Prices correct at 1.11.80 E&OE

OF TOP QUALITY
LCD MULTIMETERS

CHOOSE FROM FOUR MODELS
% 32 digit autoranging (volts/OHms)
% 200 hours battery life (2 pencells)
% 10 amp AC/DC (6220 & 6110) % 1000v DC

% 200 mA AC/DC (6200 & 6100)
% Range hold facility (6100 & 6110)

% Unit and range sign (6110 & 6220)
% Continuity buzzer (6100 & 6110)

OTHER FEATURES 0.5% Resistance

"Low power OHms Range

Size 165 x 85 x 28 mm. 250 g. 0.8% Resistance
52Q0 £39.95 6100 £64.95
6220 £49.95 6110 £74.95

* All prices include batteries/teads and UK VAT (UK c¢/p 65p)
* Order By Post or Telephone with Barclay or Access.

OR CALL IN AND SEE FOR YOURSELF

ACCURACY
6100/6110

0.5% DC Volts
1% DC Current
1.2% AC Current

6200/6220
0.8% DC Voits

1.3% DC Current
1.4% AC Current

Cubegate Limited OPEN 9-6 SIX DAYS A WEEK FREE

AUDIO ELECTRONICS E<=2d

O 7%p UK)

301 EDGWARE ROAD, LONDON, W2 1BN Schools, Companies,

TELEPHONE 01-724 3563

(Block caps please)
From: Mr./Mrs./Miss

Piease supply

|
|
I ADDRESS
|
|

1/ We enclose (inc. 65p post)

LOr debit Barclay / Access No.

Qary

@ - eic. free on request.
e
=

REF. (W)

Model {s)

Cha/PO Value

WW — 039 FOR FURTHER DETAILS

accountNo. . LN, | .
Barclay Card or Access
Account — tick box as Please send me further information on the $61/and details
appropriate. Allow 21 of your complete range of ‘second -user’ equipment D
days for delivery to
'l your door.
| Signature =

(" TelequipmenT S61 N

SINGLE TRACE LIGHTWEIGHT
9 MHz OSCILLOSCOPE

LARGE
5" DISPLAY

CT FROM
AANUFACTURER

Unused, Ex-stock,
to manufacturer’s
full specification

This offer cannot be repeated. GUARANTEE
Available only whilst stocks last.

BANDWIDTH DC to 5MHz (—3dB)

DEFLECTION 5mV/div to 20V/div

SWEEP SPEEDS 500ms/div to 1us/div

TRIGGERING Variable control or Auto

SOURCE Internal, External or Line

C.R.T. 5 tube 8 x 10 divisions (each division

nominally 1cm)
DIMENSIONS 280mm High, 160mm Wide,
370mm Deep, Weight 6.0kg

For complete spec. of the TelequipmenT S61, or to order direct
— complete and post coupon today. Personal callers welcome.
Only 5 mins from Camden Town underground. Come and see
our complete range of ‘Blue Chip’ Used Test & Measuring

Equipment. g
HOW TO ORDER To CARSTON ELECTRONICS LTD. ﬂ
Fill in coupon and return Shirley House, 27 Camden Road,

with your cheque made London NW1 9NR Telephone 01-267 56311

payeCle _to Carston Please send me the TelequipmenT S61 scope — | enclose
D my cheque for £151.80 {which includes E10 net, packing and
(Remel_nber to_lnclude dispatch + VAT on totaf).

packaging & dispatch fee.

U.K. maintand only.} Please charge my ready-credit card Barclay/Access,

Or we can debit your

Name: Mr/Mrs/Miss -
(BLOCK CAPITALS PLEASE)

Address for delivery _

_ Post Code_
Registered No. 830082 England.

S e — o —— — ——— —

WW — 032 FOR FURTHER DETAILS
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P

if you want an
Autoranging,Auto
lay,3’-digit LCD
DMM.For only

£39.

93

(LTAY.\)

We’ve got

to hand it to you!

% ZERO ADJUSTMENT

* 3%-DIGIT LCD WITH
200 HRS CONTINUOUS
BATTERY LIFE

% AUTO ‘BATT’
WARNING

Incredible
6200

Introducing the latest professional

FULL AUTORANGING
AUTO UNIT DISPLAY
CONTINUITY TEST
(6110 and 6100 only)

10 AMP AC/DC (6110
and 6220 only)

state-of-the-art 32-digit DMM - at really old-

fashioned prices! From just an unbelievable £39.95 inc. VAT, plus £1.15 p&p!

6100 6110 6200 6220

RESOLUTION b mV. 104A. 0.1 8 MLEOPANORTS: Why such a low, low price?
FULL AUTO RANGING - - -
e > - Because the A/D converter and
UNITS OF MEASUREMENT DISPLAYED mv. vV mA mV. V. mA A mV. V. mA mV.V ma A display are custom built! This is a
FUNC TIONS DISPLAYED i1 K§? AUTO. BATT.ADJ. LO. - and AC genuine top-spec DMM. Check
MEASURES DC VOLTAGE TO " 1000V 1000V 1000V 1000V
—— aen e e = - - these featur'es for unbeatable value
MEASURES AC DC CURRENT TO 200mA 10A 200mA 10A — youwont find a hand-held
MEASURES RESISTANCE TO 2 Megohms 2 Megohms 2 Megohms 2 Megohms DMM with these features at these
ZERO ADJUSTMENT Zeros out munute test-lead resistances for precise measurements pr|ces aga”’]'
ACCURACY 0 5% 0 82 08
L_OW POWER OHM RANGES For n-circuwt resistance measurements on all modeis
BUZZER - Continuity Test - -
BUZZER - Over Range Indicator - -
COMPLETE WITH Batteries. parr of Test Leads. Spare Fuse. six months’ guarantee
PRICE ONLY £64.95 ONLY £74.95 ONLY £39.95 ONLY £49.95
p&p £11S £1.15 £1.15 £1.0S

T G GRS A S S SR N I B GEEREEE SIS PN SRS S G

| believe you! Please send me the DMM s as marked

6200 @ £41.10 each. inc. VAT. p&p. Total price £
6220 @ £51.10 each. inc. VAT, p&p. Total price £

6100 @ £66.10 each.
6110 @ £76.10 each,

nc
nc

VAT . p&p. Total price £

Total cash.cheque enclosed £
Chegques payable to
Maclin-Zand Electronics Ltd.. please

38 Mount Pleasant, London WC | X QAP
Tel 01-278 7369/01-837 1165

VAT, p&p Totalpriced_

Maclin-Zand

s eSS SeeEn Soeees maame sswsmmm  Making state-of-the-art affordable

ACCESS orders taken. Please write card no: and signature.

ACCESS NO
Name I
1 Address I
M | Signed

To: Maclin-Zand Electronics Ltd., 38 Mount
Pleasant. London WCIX 0AP

For overseas orders, please

add £5 to cost of total order package

3SWW
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AND THERE'S MORE WHERE THIS CAME FROM

It’s a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time

doesn’t mean that it's not available. Our new style price list {(now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).
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Please send

enquiries,

an

SAE with all

Access/Barclayed
{min £5 please}
Callers weicome

PRICES EXCLUDE VAT - PLEASE ADD 15
Postage 35p per order. CWO please. (*UK only)

umhit

INTERNATIONAL

CWO PLEASE : Commercial MA terms on application,
Goods are otfered subject to availability, prices subject
to change - 50 please phone and check if in doubt.

200 NorthService Road, Brentwoaod, Essex

ELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

WW — 080 FOR FURTHER DETAILS

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 744N  1.15  74LS112 0.38 74LS169 2.00 VARICAP TRANSISTORS  capaciTORS
TBAI20S  1.00 KB4413  1.95 " 7444N  1.12 7415113 0.38  74170N 2.30 TUNING DIODES ~AUDIO DEVICES Al Smm or less spacing
L200 1.95 KB4417 1.80 74008 0. 7445N 0.94 74LS114 0.38 74LS170 2.00 BA102 0.30 BC237 0.08 — .
U237 1.28  TOA4420  2.25 74LS00 0.20  7446N  0.94  74118N 0.83  74LS174 1.20 BAl2l 0.30 BC238 0.08 (LM S0y
U2478 1.28 KB4420B  1.09 740IN  0.13  74LS47 0.89 74120N 1.15 74175N  0.87 ITT210 0.30 BC239 0.08 ;ﬁ;'{;;'i‘;,l";:}‘; 0.04
U2578 1.28 KB4423  2.30 74LS01 0.20  7448N  0.56 7412IN  0.42 74LS175 1.10 BB204B 0.36 BC307 0.08 226279330 470
U2678 1.28 KB4424 1.65 740N 0.14 741548 0.99 74122 0.46 74176N  0.75 BBLOSB 0.36 BC308 0.08 56P .68 82P ,100P.0.05
LM301H 0.67 KB4431 1.95 741502 0.20 74L549 0.99 7412N  0.73 741778 0.78 BBL0O9 0.27 BC309 0.08 1500,220p 2509 "
LM30IN  0.30 KB4432  1.95 740N  0.14 745N 0.17 7415124 1.75 7418IN  1.65 MUM125 1.05 BC413  0.10 3300, 390P ,470P . . .0..055
LM308H  0.96 KB4433  1.52 74LS03 0.20  74LS51 0.24  74125N 0.38 7415181 3.50 BB212 1.95 BC414 0.11 H o o O
LM308N  0.65 KB4436  2.53 7404N  0.14 7453 0.17  74LS125 0.44 74L5183 2.10 KV1210 2.45 BC415 0.07 10N’ “(0.01uf) .+ ..0-08
IrﬁigN g.gg KB4437  1.75 ;:Lssgd o.ig 7454N  0.17 74126N6 0.57 741848 1.35 KVI211 1.75 BC416 o.ge e b R
N L KB4438  2.22 o 0. 741554 0.24  74LS126 0.44 74185N 1.34 KV1226 1.95 BC546 0.12 PQUREITE - » « Ta5le 2
LF35IN  0.38  KB44dl  1.35 740505 0.26  74LS55 0.24  74128N 0.74  74LS190 0.92 KV1225 2.75 BC556 0.12 ﬁ&?&'iﬁﬁ?&&.;;,;;c"'°9
LF35N  0.76 KB4445  1.29 7406N 0.28  7460N 0.17 7413 0.73 741928 1.05 KVI215 2.55 BC550 0.12 TR0 -
M374N  3.75 KB4446  2.75 74078 0.38  74LS63 1.24  74LS132 0.78 74L5192 1.80 KV1225 2.75 BC560 0.12 REUSNTEL LI o
LM380N-14 1.00 KB4448 1.65 7408N  0.17 7470  0.28 74LS136 0.40 741938 1.05 SWITCHING AND  BC639 0.22 FEEDTHR)
LM380N-8 1.00 NES044N  2.26 74LS08 0.24  7472N  0.28 7415138 0.60 74LS193 1.80 BC640 0.23 INO SOLDER IN....0.09
IM38IN 1.8l NES532N  1.85 7409N 0.17 747N 0.32  7414IN 0.56 74194N 1.05 sclaabiome) | |
ZN419CE  1.95 SD6000  3.75 741509 0.24  74LS73 0.38 7414 2.65 74196N 0.99 T e O | | R
NES44N  1.80 516270  2.03 74108 0.15  7474N  0.27 7414 3.12 74L5196 1.10 N ois 25D666A 0.30 PP
NESSSN  0.30  SL6310  2.03 74LS10 0.24 74574 0.28  74144N 3.12  74LS197 1.10 Sou N 2586464 0.30 | 10NZ2N/ 3. .- -0-17
NESS6N 0.50 SL6600 3.75 741N 0.20 7475N  0.38 74LS145 0.97 74198N 1.50 BA379 0'35 2SD668A 0.40 220’; 4_"'}‘ '22
NES60N 3.50 SL6640 2.75 74LS11  0.24 7476N  0.37 741478 1.75 741998 1.60 TOAL061 6 35 25B648A 0.40 ’ o8 e Lo
NES6N  4.05 806690  3.20 741N 0.17  741S76 0.38 g4y 1.09 74247 0.93 | (TRUOEL 090 T oenjep g.qs | LuFereeeeseenese 2
NES64N  4.29 SL6700  2.35 7413 0.30  74LS78 0.38 7415148 1.19 74LS257 1.08 2SB720 0.45 | POLYESTER (GENERAL)
NES565N 1.00 1C1.8038CC 4.50 7414N  0.51 7480N  0.48 74150N 0.99 7415260 1.53 == 2502546 0.19 10mm LEAD SPACING
NES66N  1.60 MSL9362 1.5 74LS15 0.24  74BIN  0.86  74151N 0.55 7415279 0.52 IN4148 0.06 2SA1084 0.20 | LON,15N,22N,3..0.06
NESTON 3.85 MSL9363 1.75 74l6N  0.30 7482N  0.69 74LS15]1 0.84 7415283 1.20 1N4001 0.06 25C2547 0.19 47N,68N,100N. ....0.08
SL624 3.28 HALI21l  1.95 74178 0.30  7485N  1.04 74151 0.64 7415293 0.95 1N4002 0.07 2SR1085 0.20 | 220N..e..eeee.... 0.11
TBAGSL 1.8l HAL1223  2.15 74208 0.16  74LS85 0.99 745153 0.54 7415365 0.49 IN5402 0.15 AUDIO POWER  20mm LEAD SPACING
UATO9HC  0.64 HAL1225 1.45 740520 0.24  74LSB6 0.40  74154n 0.96 74L5366 0.49 oA9l  0.07 DEVICES  220N,330N,470N...0.18
UA709PC  0.36 HAL2002 1.45 742N 0.29 T489N  2.05 74155N 0.54 7415367 0.43 AAll2 0.25 258753 2.34 MYLAR
UATIOHC  0.65 HAL2017  0.80 741521 0.24 749N  0.33 9415155 1.10 7415368 0.49 BRIDGES : ) ot e o T
UA710PC  0.59 HA12402 1.95 7423 0.27  74LS90 0.90  74156N  0.80 7415374 1.80 1A/50v  0.35 zsnga 3'0(‘) TROMTT o e Moe
uA741GH  0.66 HAL2411 1.20 74258  0.27  749IN  0.76 74157N  0.67 74LS377 1.95 6A/200V 0.75 257 48 3.00 100N. + . onerrenns 0.09
UA74ION  0.27 HAL2412  1.55 742N 0.27  74LS91 1.10 9415157 0.55 7415379 1.30 25K134 3.10 o s sl
UAT4ION  0.70 LF13741 0.33 741527 0.44 749N 0.38 74,5158 0.60 74L5393 1.40 e B T i)
VA74BN  0.36 SN76660N 0.80 74288  0.35 741592 0.;8 74159N 2.10 257 50 3.75 i 3
e o O e o  aIsn 0.2 TOKO COILS AND FILTERS 535 0.5z | POUGSTYRENE
o - 7415160 1.30 SEE THE EXTENSIVE SECTION EDES6TNOLGD [ ob LR A RG22E
ABA1045) fL-GY 749N 0.78  74161N 0.92 IN OUR NEW PRICE LISTSAND | mD377 0.33 | Z27P,47P,56P,68P..0.08
TBAS20M  0.75 74958 0.65 415161 0.78 CATALOGUE Fooy O ||| PoeBurp T,
TCA940E  1.80 741595 1.14 7415162 1.30 - . o e 270p,330P,390P. . .0.09
TORL028  2.11 7496N  0.58 7416 0.92 LF/HE FIXED INDUCTO e 470P,680P,820. . .0.10
TOALO29 2.1l 740896 1.20 7415163 0.78 —FULL E12 RANGE AL ST 1NO,1N2,1NS, IN8. .0.11
TDAL054  1.45 7497N  1.85 74164N 1.04 7BA series luH-lmH 0.16 SMALL SIGNAL] 55 5N7,3N3,309..0.12
TDA1062  1.95 7415107 0.38  74L5164 1.30 8RB series RE DEVICES 4N7,5N6,6N8,10N. .0.13
TDAI072  2.69 74109N 0.63 74165N 1.05 100ub-3 3mH 0.1% BF194 0.18 e i (o
TIAL074A 5.04 7415109 0.70 7415165 1.04 10R8 series BF195 0.18 16vs 0.22,0.33
TOAL083  1.95 74110N 0.54  74167N 2.50 33mH-120mH 0.33 BF224 0.22 A W
TDAL090  3.05 741842 7411IN  0.68 10RBH series BF241 0.18 16v: 2.2.4.7.10. .0.19
HALST 120 120ms-1. 5H 0.55 BF274 0.18 | g3, 554907 ll00
HAll196  2.00 SM5526  7.85 BF440 0.21 . 0.
HAL197  1.00 :sém 9_‘7’5 4043 0.8 PIEZO SOUNDER BF441 0.21 Lo, 2221008
VOLTAGE REGULATORS PB2720 0.44
TDA1220  1.40 MSM55271 9.75 O e e BF362 0.49 | ALUMIN ELECTROLYTICS
[M1303  0.99 ICM7106CP 9.55 4046 1.30 BF395 0.18 | RADIAL (VERT. MOUNT)
IM1307  1.55 | ICMI107CP 9.55 4047 0.99 78series 0.95 BF479 0.66
MCI310P  1.90 TchZie 19:25 4049 0.52 79series 1.00 CRYSTAL FILTER PRODUCTS LEDs BFE795 0.5 (uF/voltage)
MC1330  1.20 | I0M217A 9.50 4050 0.55 | 7&Mseries 0.65 10.7MHZ 2 POLE TYPES: SMM RED 0.12 | preoy 3033 | 1/63.2.2/50,4.1/35
MC1350  1.20 | spse2  3.85 4051  0.65 7gLseries 0.35 10MISA ISKHZ BW  2.49 g:: g QLEAR 8.{.‘; Ees Ii%eo ;(;526,15/16,22/10 .
4052  0.65 79L05 0.85 10.7MHZ 8 POLE TYPES: - LISTISITIRE -
mi}g %:32 g‘;:gg;c g:gg 4053 0.65 78MGT2C 1.75 10M4B1 15kHz BW  14.50 | 2.5 X SMM RED 0.17 33‘;3 3;33 22/16,33/10,
TTAL490 1.86 HDLOSSL  2.45 4063  1.09 TMGT2C  1.75 H4402 7.5KHZ BW 15.50 | 5MM GREEN 0.15 1 40238 0.85 47/30........ 5"60'09
MClageR  1.25 | Hpddols 4.5 | 066 056 | 723y 0-65 1oM220 2.4K61z SSe 17.20 | I N QLEAR 0-18 | R powen i%ﬁg'igﬁgéa gl
4068  0.25 L200 .9 HF FIRST FILTER: Jle | moo=o=2 ,100/16. . . .. .
:ﬁgig iiﬁg L :23223 2'83 4069  0.20 TDAl412  0.75 B34F8A 34.5MHz HF 32.00 | 2.5 X MM &V 0.20 | REVICES 47/63,100/25,220/16
SLI6I2P  1.60 = 4070 0.20 NES553N 1.25 — | SMM YELLOW 0.15 | VN66AF 0.95 470/6.3.cc0iiense 0.12
SL1613%F 1.89 4071 0.20 IM317MP  1.48  RADIO CONTROL CRYSTALS 3MM YELLOW CL 0.16 | 2V3866 0.85 100/63,470/16,
SLI620P  2.17 ~ CMOS 4000 SERIES 4072 0.20  Lu33™MP  1.48 (No splits available) SR LT TR et iy y -
SL1621p  2.17 4073 0.20 by ’rx?- 2.5 X SMM YE 0.20 | RF FET/MOSFET 1000/16,470/63. ..0.23
suew 2.4 | 4001 0.17 4075 020 MICROMARKET e t— e R I = R el
p . 40 0.90 - . 25K55 0.28 o '
e ;i‘_’, s e e 8080A/2 7.50 AM/FM RX:- 3MM CRANGERED 0.19 | aomies o9 | 10007100 ..0.88
SL1626P  2.44 4008  0.80 4078  0.20 8212 2.30 3rd OT 30pF HC25U 1.65 2.5 X M ORA 0.24 | 13100 0.6 10000/70. . .0.0un 3.00
L i 8214 3.50 M TX :- S5MM INFRA RED 0.56 r . MOUNT
SL1630P  1.62 :8?38 g-sa 4082  0.20 NGl s Fund 20pF HC2SU  1.85 AT 1oeh J176  0.65 Axmtt;oizézh‘ =L )
SL1640P 1.89 58 4093  0.78 40823 0.65 1/25,4.7/16,6.4/
SL1641P 1.89 4011AE 0.20 4175  0.95 8224 3.50 Pairs ™ 3.25 IR OPT CPLR  1.44 | 10693 3ex5) 10/16..cuenncnnes 0.08
TIR2002  1.25 40118 0.20 4503  0.69 8251 6.25 Pairs AM .10 SMM CLIP 0.04 | 35145 0.49 4.7/63,22/10,22/16
TOA2020  3.00 4012 0.55 4506 0.51 8255 5.40 LCODs IsK51  0.54
ULN2242A 3.05 4013 0.55 4510  0.99 5 gon B 35K60 0.58
ULN2283B  1.00 4015  0.95 4511 1.49 6800P  7.50 CRYSTALS i:i:fi“ :_;: MEM680 0.75
CA3080E 0.70 4016 0.52 4512 0.98 6810 5.95 32.768 kHz 2.70 5 digit 8.95 BF961 0.70
CA3089E 1.84 4017 0.80 4514  2.55 6820 7.45 100kHz 3.85 BF960 1.24 ..0
CA3090A0 3.35 4019  0.60 4518  1.03 6850 4.90 455kHZ 5-00 35K48 1.64 1000/35,4700/16. .0.45
CA3123E  1.40 40208 0.93 4520 1.09 6852 4.85 1.0MHz 3.00 1000/500 auaerens 0.58
CA3130E  0.80 4021  0.82 4521  2.36 3.2768Mz 2.70 SCHOTIXY DIODE BAL
CA3130T  0.90 4022 0.90 4522 1.49 MC2708  7.50 4.000MHz  2.00 MIXERS (SBL1=MD108) RESISTORS
CA3L40E  0.46 4023 0.17 4529 1.41 2114 6.50 4.19439M4z 2.30 SBLL 1-500Miz 4.25 | LCD Module 0.25W, 5% E12 CAREON
CA3l89E  2.20 | 4024 0.76 4533 1.10 4027 5.78 6.5536M4z  2.10 SBLI-8 .1-200Miz 4.55 | cmitet. i U T
MC3357P  2.35 | 4025  0.17 4549 3.50 2102 1.70 10.0MHz  2.50 SEL1-X 10-1000MHZ 5.75 | Miniature clock, | ©- 4
LM3900N  0.60 4026  1.80 4554  1.53 2112 3.40 10.6985MHz 2.50 SRAL .5-500Miz  8.45 | 12/24 hr_ alarm,| 1-lohm=IM........ 0.0
LM3909N  0.68 4028 0.72 4560  2.18 2513 7.54 10.701544z 2.50 SRAL-1 .1-500Miz 9.25 | day, date, HORIZ CARBON PRESETS
L13914N  2.80 4029 1.00 4566  1.59 HM4716  4.50 10.245MHz  2.50 SRAIH .5-500MHz 13.35 | backlight. 10mm TYPE
[M3915N  2.80 4030 0.58 4568 2.18 8lLS97 1.25 10. 7M1z 3.00 SRA3 .025-200MHz 10.25 All for......9.95 1000hms=2M5. . «. . . 0.12
KB4400  0.80 | 4035  1.20 4569 3.03 11.52Hz  2.50 HORIZ CERMET PRESETS
KB4406  0.60 4040  0.83 4572 0.30 looMiz  +3.00 1K, 10Keaeoseses 0.27
KB4412 1.95 4042 0.85 4585 1.10

part 1)
ALL PARTS :

CATALOGUES
2 & 3....60p ea

{4 inc. rev. of
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741574
741575
741586
741590
7415107
7405123
7415125
17415132
7415138
J4LS151
-74L5153
7415155
7415161
7415163
7415164
7418168
7415174
7415175
7415195
7415221
7415744
7415245
7418251
74LS257
7515290
7415293
7415366
7415373
74158374
7418375
7418377
7415393
7415490
AILS6 70

1034
20306
1036
A3
1038
10398
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PRIME COMPONENTS

tactory prime, tull spec devic

Compare our pricas before you buy
prime, full spec. and tully guarante

alsewherel All devices are brand new, tactory
edl

new Tenas
instruments
S5N76477

switches and
pots to pro-

130 ram the
99: gggg ;;:: garlous com-
140p |l 5551 1095p | Dinations of
1500 § 6810 3759 | the LF
128p a25p | Oscillator
az2sp | YCO. Noise.
a25p | One  Shot
425p || and Envelope Controls. A Guad Op Amp
395p Il (C 15 used to implement an Adjustable
;;g" Pulse Generator, Level Comparator and
395: Multipiex Oscillator for even more ver-
3gsp [ saulny. The 3% ' x 3" PC Board features a
495p prototype area to allow for user added
112Sp J cireunry Easily programmed to duplicate
1323" Explosion, Phnsqr Guns, Steam Trains,
8269 ,325: or almost an nfinte number of other
74CBS  14Sp | MC14412VL 797p || sounds. The unit has a multiple of appli-
74C97  125p § 780 PIO 595p [l cations The low pnce includes all parts,
;25?87 :gg: 55851.% :gg: assembly manual. programming charts.
74€160 110p | 780acCTC 695p and detaited 76477 chip specifications. It
724C161 1a5p | 780 OMA 4995p [| funs on a 9V battery (not included). On
74C162 14Sp | 2804 DMA 2495p [ board 100MW amp will drive a small
74C163 14Sp | Z80SI0 O 2995p | gpeaker directly. or the unit can be con-
;:g:gg :;:“ ggg“sfo'o‘o g:::: nected 10 your stereo with incredible
74C194 ”5: Z80A SI0 1 3assp | results! (Speaker nat included )
74C195 175p § Z80SI0 2 28855 COMPLETE KIT ONLY £14.99
74C903  as5p | Z80ASIO 2 3495p

P&P 67p + VAT
UNIVERSAL SCR

ON DISKETTE ONLY

RUNS ON ANY APPLE || WITH AT LEAST 32K AND ONE DISK ORIVE!

MEMORIES 1+ S04+ 100+
Low PRICES EPROMS 504+ 100+ |2114L450NS 225p 200p 175p | LINEARS 1+ S50+ 1004
2708450NS 395p 375p 350p [2114L300NS 250p 225p 195p | ICL 7106 CPL §75p 526p 475p
. Altour. micro chips are at micro prices. Don’t be fooled by low prices. We do not offer for 50, 25, LCD 108 3% -thgit
sale, surpius, sub-spec or rebrended devices. All our parts are gusranteed new, first quality, | 2716 Single 5V QIR I 375pRIS SOpER 320 - 9
ti 0 our policy to otfer you the best of new devices thet 450 NS 595p 550p 495p | 4116 200 NS Ceramic 275p 24Sp 198p | LCD Display 575p 525p 475p
testurad regularly. Prices are sxciusive of p&p and VAT —
Wotore ordering. Official arders from Schaots, | 2532 Sngle 5V 6514 (TC 5514P) 1kx4 NE 555p 18p  17p  16p
450 NS 1995p 1695p 1495p| CMOSRAMA50NS 550p 525p 495p | 723 33p 30p 28p
MEMORIES Al prices exciude p&p and VAT. Please refer to "Ordering Information before ordering
21141 300NS
2114L 450NS 225p DONT DELAY — BUY TODAY — SPECIAL OFFERS DON'T LAST FOR EVERIIN
4116 200NS 2;59 6504 795p
4116 150NS 375 | 6505 795p .
aapuancmos | ceoo s9sp STEREO! S100 SOUND COMPUTER BOARD!
6 3 —- - - - " -+
55,‘,‘:{;};3’,@"‘05 30802 15258 | Atlast, an 5-100 Board that unicashes the full power of two General instruments AY-3-8910 NMOS Computer sound ICs.
80854 7’5' Aliows you under total computer control 1o generate an infinite number of special sound effects for games or any other program. Sounds
280 P I can be called in BASIC, ASSEMBLY LANGUAGE etc.
EPEOMS 2804 995H KIT FEATURES
1 12500
17024 asop | 28992 500p * Two Gl Sound computer ICs (AY3.8910)
111p | 2208 450 NS 495p WD 90008 19900p * Four parallel 1/0 ports on Board
121p | 27165V a50 NS 595p * Uses on Board audio Amps or your STEREQ
12%p | 2532 32K 450 NS 1995p VOLTAGE * On 8oard proto typing area "
4059 560p REGULATORS * All sockets, pants and hardware are included
4060 112p * PC Board is soldermasked, silk screened with gold contacts
4063  112p 7805/7812 Sse * Easy. quick and fun to build, with full instructions
2058 2 ;32%’575?; ; 59:: * Uses Progtammed 1/0 for maximum system ﬂexubllhy
Included
:gg; 4?:: AY-5.1013A azsp | Jonexe 625p * Both BASIC and ASSEMBLY ples are
4069 19p | AY:3-10150 398p COMPLETE KIT ... ONLY £59.86, includes 60 page data Manual
° | 1m6402
4070 28p 425p SIPOLAR PROMS BARE BOARD . .. ONLY £25.00, includes 60 page data Manual
4071 25p AY-3-8910 chip special price with purchase of BARE BOARD (2 chips) £15.
4072 fs4d CHARACTER 93448 5121 8 40 NS
4075 PO GENERATOR Q3453 ka4 40 kS poa SCL is now | | Our Sound C: L makes writing Sound Effects programs a SNAPI SCL also includes routlnes for
1076 88p | GUSi 1845 WS poa. | RegsterExamineModity. Memory Examine-Moddy and Play is n CP/M ible diskette or 2708/2716.
:g;g g:;: RO.3.2513 UC a50p | 9511 xus SO Ks  poa, || O'skette — £19.95. 2708 — £14.95, 2716 — £24.95. Diskette inciudes the source. EPROMs ave ORG a1 EOOOH.
23p
EIT) KEYBOARD ENCODER
B6p SE 01 Sound ects EXCITING, ENTERTAINING SOFTWARE FOR THE APPLE Il and
68p | Ay.5.2376 ° = APPLE tt PLUSH!
= Kit
68p ; 9
e conreous ' TE N SPACE!!
FYM) CONTROLLERS The SE-07 1s a complete kit thai As Rnlns I
325p contains alk
110p | FOITT1 801 3/D Inverted Bus the parts to H you liked "Invaders’ you'll love ASTEROIDS IN SPACE by Bruce Wallace! Your spaceship is travelling in the
180p 299 build 2 pro- middie of a shower of asteroids Blast the asteroids with lasers, but beware — BIG ASTEROIDS FRAGMENT INTO
25p | FDI791 B-01 0/0 levertesd Bus grammable SMALL ASTEROIDS! The Apple game paddles allow you to rotate your spaceship. fire its laser gun, and give it
112p 4995p sound effects ': c thrust to proped it through endless space. From time to time, 100. you'll encounter an alien spaceship whose mission
68p | D792 801 S/0 Wverind Bas enerator .y is to DESTROY YOU, so you'd better destroy it furst! High resolution graphics and sound effects add to the
S2p 9 esigned arcade-like exciternent this program generates.
288p || D179 801 0/D Tree Bas around the

£14.95

Meets IEEE S-100 Standard!

Uses Motorola’s Powerful MC6809 CPU!
4K, 8K, 16K ROM!

2K RAMI

ACIA. PIA, BOBO Simulated 1701

LR B R . 3

All this, yet for only £49

“ﬁﬂ 6809 S-100 SINGLE-BOARD COMPUTER

RS — 232 Handshakel!

Selectable BAUD Rates!

Manual includes: 117 X 7 Schematic,
Parts List, User Notes, Software
Listings and MORE!

s {plus p&p £1)

* * %

over

FEATURﬁS
Simple Conversion of +5V Logic Supply to +5v
Supphes

+ Sumple Voltage Mufuplication (VOUT = {-InVIN)

* 99.9% Typicat Open Cwcuit Voltage Conversion

Efficiency
98%. Typical Power Efficiency

FROM INTERSIL ICL 7660
Voltage Converter

The intersil ICL78680 s a monolithie MAXCOMOS power supply circuit which ofters unique per'ovmance

devices. The ICL7680 performs the complete supply voltage conversion from

positive 1o negative for an n putrange of + 1.5V 1o + 10.0V. resulting in complementary output voltages of
-10 OV

-1.510

APPLICAT'ONS

On Board Negative Supply for up 16 64 Dynamic
RAMSs

Localized u-Processar (BOBO lype) Negative
Supplies

inexpensive Negative Supplies

Data Acquisition Systems

ONLY £I -95 EACH

*

*
*

3%-digit LCD DMM for ONLY £39.95 in,

2 Megohms Accuracy 1s 39 9
£39.95

inc. VAT

MUSIC FOR YOUR EARS

ocessor Chip wiith ROM tha) has been prograsimed te play the lirst

610 10 noles ol the 25 poputar lunes listed below. Each tune can sasily be addressed individually or playsd sequentialy at the push ot 8 button
The chime sequances arg activaled Bl any time by separate swilch closures. 3o whan used as a doorbeil, one door Can play songs while Iwo othars
will play differemt chimes. The umit has 8 5 watt audio Amp and will run on either 12VAC or 12VDC. Cansiruction ig very simple. works

be remolely programmed using a single retary awitch (not includedy, it
William Tell: Haitelujah Chorus: Star Spangled Banner: Yanke:
nd 9th: Hell's Bells: La Vie en Rose:

tar Wars Teame: Cles

Marsetoise, O Sole Mho. Santa Lucie: The End Bius Danube: Brahms Lutiaby; Wesiminsler Chime. STmple Chime: Dascending Dciave Chime:

MicIo
HIH Tk

Dept. WW 14, 4 Meeting Street,

ledore, Nr. Bideford, North
on EX39 1RY. Tel. Bideford

»
« Wide Operating Voltage Range 1.5V 1o 10.0V
AY 3.1350 695p | mc1488 90p «  Easy touse — Requires only 2 External Non-Critical
AY 38910 850p | MC1489 90p Passive Components
709 DMB123 125p
723 33p | 75150 125
;’c‘k‘”os 5;:’ 75154 125p
1 . .
iCL 7107 sosplll 75100 ™ 3oar Autoranging, Auto Unit Display,
1018038 2950 | 72370 3259 VAT!
ICM7216A 1875p | 75328  325p :
ER e “;z: 75361  350p THE NEW GI The nationally advertised 6200, gwing 200mA AC * OC current measuremenl AC voitage
{M301AN il Mt COMPUTER SOUND CHIP 10 750V (OC to 1000V, 1004 A resolution and O 1 Ohms
IM311 s0p | 12551 2 39 | The amaning AY.3.8910 15 a fantasticatly | 982 and it displays mV V andmA You won't tind a cheaper DMM with these features
(M318 750 | avoe '75: powertul sound and music generator, perfect AND batteries, test leads. spare fuse and one year guarantee are INCLUDED n the iow
LM324 asp | ar2s  175p lor use with any 8-bit micro processor Contains price of just
iM339 4Sp § avaes 175p 3 tone channels. noise g 3 of
LM380 65p | grg7 175p amplitude controls 1 6-bit envelope period
wug’t's 65p control 2 parallel | O 30 A converters pius
LMIB7 s50p | LED much more All in 40 pin DIP Super easy to . .
§IoHG S50p m?(‘)g 9 ""\::"EC! l:m, S:|00 o?'o(hu Busses Bullet's Elecironic Music Maker TM Kit has 8 singie 28 pin Micropr:
1M3900 sop | ;%551 13p | Only £8.50 4 VAT, including FREE reprnt of
m;;:; g;:p 212 15p BYTE 79 article! Also add £2 256 for 60-page
{M13600 T25p | 111220 aze | R et emous composer will not [ Wih any 8or 16 0N speaker or horn peaker fnot Included), Tunes can
NESS5 18p ””g: V2o Il Boiec s o ece orcnesifBibuy B her ainoof [ desiret Complete it £3.95. 240V Transformer optiomal. Tunss. Tors
;Ei:vge :gp w2 2 microcomputers controlling a bank of AY-3. | Doodie: America, America: Deutschiand Leid; Wedding March: Baethoven's
P 1 YT ly 7
SNT64T7IN 178p OISPLAYS ENERENTEIUTNLY Augusting: Jingle Beils: God Save The Queen: Colonel Bogie.
TBABIQDAS 85p | FNDSOO  80p
At A 55p FNDSI0 8O
FND567 125p
oui0s  sen | Ordering information: Uniess otherwise stated, for
MV67164 ey orders under £50 add 50p p&p. Add 15% VAT to
total (no VAT on books). All devices are brand new,
L = '53}:"’"‘5209 factory prime and full spec and subject to prior B
6 poie 11sp | 073 325 | sales and availability. Prices subject to change A
"‘n";‘(':e 1408 MGTE 3‘5‘: without notice. Minimum telephone order using
ACCESS is £10. If ordering by post with ACCESS,
LOwW PROFILE SOCKETS BY TEXAS saLe | include name, address and card no. written clearly. App
Bpr e t8om 15p  cape 220 | Please allow 4/ 6 weeks delivery on books. Dev
14 pun 9 18p T8y 25p
16pn 10p fpin 2Zp A0y 28p

(02372) 79507. Telex: 8953084.
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THE BEST
OLIDAY

IN THE

WORLD
STARTS
HERE

*k FROM ALL OVER THE WORLD come the countries, the cities,
the holiday centres and hotels which offer you your next holiday.

* THEHOLIDAY BROCHURES COME TO LIFE at this new and exciting
exhibition, where you can find out first-hand about holiday
and travel options world-wide.

%k SEE FOR YOURSELF—meet the people, enjoy their shows,
hear about their attractions. Then discuss details with
your travel agent—to plan the best holiday in the world.

/‘ The faraway countries have all come to town
/ so that you can see and talk to them

TRAVEL AND HOLIDAY EXHIBITION

Friday December5 12noonto8prn

Saturday December 6 10am to 8pm
Sunday December 7 10am to 6pm
Admission £2 (half price for children under 14)




Britain’s first com
computer ki

The Sinclair 2X80.

Price breakdown

799

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite- 4 w

\v\%\

ment...now make the kit!

Thisis the ZX80. ‘Personal Computer World' gave

it 5 stars for‘excellent value.' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT. This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices.

‘Excellient value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computer athome...PCB, withIC sockets for
allICs; case; leads for direct connectionto a
cassette recorder and television (black and
white or colour); everything!

Yet the ZX80 really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80Qis programmed in BASIC, and you
canuseitto do quite literally anything from
playing chess to managing a business

The ZX80 s pleasantly straightforward to
assemble, using a fine-tipped soldering iron
Itimmediately proves what agood job you've
done; connectittoyour TV. linkittoan
appropriate power source*.. _and you're
readyto go.

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
alliCs

® Complete componentsset. including all
ICs-all manufactured by selected world-
leading suppliers

® New rugged Sinclair keyboard, touch
sensitive, wipe-clean, |

® Ready-moulded case

® Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
onto a portable cassette recorder.)

® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptorof 600mAat 3vVDC
nominal unregulated (available
separately -see coupon)

® Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).

SR

*Use a 600 mA at 8V DC nominal unregulated mains
adaptor. Available from Sinclairif desired (see coupon)

ZX80 and manual: £69.52 A
VAT: £10.43
Post and packing FREE

I\

el d
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The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80is not just another
personal computer. Quite apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual.

The unigue Sinclair BASIC interpreter offers
remarkable programming advantages:

® Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have theirown single-key entry.

@® Unigue syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errorsimmediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them

® Excellent string-handling capability ~takes
up to 26 string variables of any length_All
strings can undergo alirelational tests (e.g
comparison). The ZX80 also has string input-
to request a line of text when necessary
Strings do not need to be dimensioned.

® Upto 26 single dimension arrays

® FOR/NEXT loops nested up to 26.

® Variable names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc

@ Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, useful forgames and
secret codes, as well as more serious
applications

@ Timer under program control.

® PEEK and POKE enable entry of machine
code instructions. USR causesjumptoa
user's machine language sub-routine

@ High-resolution graphics with 22 standard
graphic symbols’

@ All characters printable inreverse under
program control.

@ Lines ofunlimited length

\\\\

Z \\\\\\ W “\

Fewer chips, compact
design, volume production-
more power per pound!

The ZX80 owes its remarkable low price to
its remarkable design: the whole system is
packed on to fewer, newer, more powerful
and advanced LSI chips. Asingle SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytesinaconven-
tional computer - typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is faster than all other personal computers.

No other personal computer offers this
unigue combination of high capability and
low price.

280 A microprocessor-new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best

SocketsforTv,
cassette recorder,
power supply.

evermade. SUPER ROM.
Clock.
UHF TV Rugged,
modulator. flush,

s Sinclair
\ keyboard.

| RAM chips.
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L ] TR Inte s tional.and other j I 4
‘_ - - i n m 1on n r n 3
e — 3% FE WG Then oo To 1s J gl A D i
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The Sinclair teach-yourself
BASIC manual.

If the specifications of the Sinclair ZX80
mean little to you-don’t worry. They're all
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming -from first principles to complex
programs. (Available separately —purchase
price refunded if you buy a ZX80 later.)

A hardware manualis also included with
every Kit.

\ ..mmllllf////////////////////////////

///l/ll//l//////llll///lllllllllﬂllllllllllllllllll’

The Sinclair ZX80. Kit: 279'9'5' I DER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Assembled: £99.95. Complete! OR Remember: all prices shown include VAT, postage and packing. No hidden extras
The ZX80 kit costs amere £79.95. Can't I FORM  Pplease sendme:

wait to have a ZX80 up and running? No
problem! It's also available, ready assembled
and complete with mains adaptor, for
only £99.95.

Demand for the ZX80 s very high: use the
coupon to order today for the earliest possibie Ready-assembled Sinclair ZXB0 Personal Computer(s)

l Quantity | Item Item price Total
delivery. All orders will be despatched in strict = Price includes ZX80 BASIC manual and mains

£ £

Sinclair ZX80 Personal Computer kit(s). Price includes
ZX80BASIC manual, excludes mains adaptor £79.95

rotation. We'll acknowledge each order by adaptor £99.95
return, and tell you exactly when your ZX80
will be delivered. If you choose not to wait, you
can cancel your orderimmediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 asreceived
within 14 days for a full refund. We want you to
be satisfied beyond all doubt—and we have

no doubt that you will be.

— | g [ — |
I lenclose a cheque/postal order payable to Science of Cambridge Ltdfor€£____ .
Name: Mr/Mrs/Miss.

Science of Cambridge Ltd I Gabioss

6 Kings Parade, Cambridge. Cambs., CB2 1SN. ' WW 12180
Tel: 0223 311488, —_ - e -

WW - 075 FOR FURTHER DETAILS

Mains Adaptor({s) (600 mA at 9V DC nominal unregulated) 8.95
Memory Expansion Board(s) {each one takes up to

3K bytes). 12.00 I

RAM Memory chips - standard 1K bytes capacity 16.00

Sinclair ZX80 Manual(s) (manual free with every ZX80kit
or ready-made computer) 5.00

I NB. Your Sinclair ZX80 may qualify as a business expense TOTAL. £
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P Freepost F B FREEPOST ON ORDERS ® ACCESS
M r Birmingham B VAT INCLUSIVE PRICES ® VISA
® CASH
B19 1BR B ADD 30p P&P & CHEQUE
ELECTRONICS  024-233:2400 W 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED
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POWER UNITS

Now available with
3 OUTPUTS

TESTING

DEVELOPMENT

SERVICING.

Type 250VRU/30/25

OUTPUT 1: 0-30v, 25A DC
OUTPUT 2: 0-70v, 10A AC
OUTPUT 3: 0-250v, 4A AC

ALL
Continuously
Variable

VALRADIO LIMITED, BROWELLS LANE, FELTHAM
MIDDLESEX TW13 7EN
Telephone: 01-890 4242/4837

WW — 065 FOR FURTHER DETAILS

CMOS e LINEAR SEMICONDUCTORS
r K CAJ046 B4 IN914 5 § BCIBIL 12
CAJOBCE 77 IN4001 5 BC1B4 1
2 CAJIIE 99 IN2002 s | BCisaL 2
" CAJI140E 48 IN60OE 7 | scnz "
HE CAJIB9E 293 1N60O7 9 | sc2a12e 12
HE LMIOIAN )6 IN&Y4B s | Bcata "
HE 2 waleN 8 IN5402 15 | 8C214L 12
HEF3528 LMIBON 104 2N2169 21 | BCser 19
4532 LMIBIAN 198 2N2646 45 | ecsas 1"
£F4534 LM3300N 79 2N2926G 15 BCS49 12
54539 MC3403F 156 2N3053 19" I 8CSs?7 15
HEFA009 ¢ NES31 131 2N1054 ss | BCssa 15
00 | rersm NESIET 259 2N3085 ss | scvio 15
i Fa07 3 | nersoue NESSSN 28 2N3102 9 | scvn 1
N 3| nersoovs NESS6N 66 2N3704 ¢ | e 3
] £54073 2 | HEesol0s NESGSN 171 2N3205 w0 | so2 39
HEFaOie0 149 | NESTON  a8s MI73 297 | BoM39 »
3 30 EF 40192 49 ] NESTIN 508 2N3B19 2 B8D140 39
2 RCA136 146 283820 39 | sFroo 333
3 TBA120S B8 2NI904 L BF X85 »
3 X"'"’I"z Toa2z 13 | ansast 3 | ervso ”
201 | weraos2 ] RaC ety TDA10348 239 2N5459 35 | Brvsy 7
57 | weraous o | Lmaospai 119 | riosice  se 40873 88 | emvie 50
HEF 4088 o | uaraden 42 | Tiosacn 156 8C107 16 | Bsx20 Ed]
HEFa09) o3 | vazsoscu 18 | varercn 20 8C108 14 | eusoso 2850
HEF 409 29 | varsiacu 78 | parerct a7 BC108C 18 1 TPny ‘an
HEFO31 s | variscu QoS 8CY09 14 | Te32 54
HEF1035 3 o vamaco 97 | Lo BC1098 19 | rearc %
HEF 402 07 UAT9ISCU 97 joce 8C109C 20 | vieaze 76
HEFA0S) [ 250 | ua78L05CS 38 | 400mw CAVI-C33 | gCies 10 TIP2955 15
e a | meraaro 135 | varauizcs s | ezvessezxre BC158 10 | wir3oss 60
HEF 04 00 HEFa311 < 1 JAIBLISCS 38 ¢ Voltage ok o2 17 TiS4d 36
CAPACITORS
Electrotytic Axisl Ordar Code | Polyaster Radial Leads Order Code | Electrolytic Recial Lasds  Order Code
—10N 10 50N Yol Cap 0VSeubl 0382 sty Cap 352 | ~10% to +50% Ton Cop 034 + uf
wF v 18 | 28 |40 I 83 Mouloed Type, 10.2mm Puch Cap 360 F V 1016 [ 25 |35 | 40 } 50 | 63
AXJ 9 * Valus 47 7
L i 352 | 380 | uF | 362 ) 360 68 i ?
23 I 31 oot | v |9 10 ?
2 2| oo ? 18 8 | 10 15 7
g 9| w2z 6 7 2 9 | 2.3 )
LI g | P19 003 s 1 N n 33 14
L9 0] o2 s 7 7 | s 7 8
13 I [ 9L ooss 6 1 68 | 17 6.8 7 8l 9
2 8 13 ’ 10 7 'y
1 0 6 8 |10 2
£ g H o015 s g [1s ) 15 1| e 9|1
1 B e 6 B |22 s 2 e 9fn
Gl o I 033 6 8 1 8| 9 1
100 e pot] 6 8 a7 8| 9 "
b 0 l (3] eee 7 8 68 K
220 3 % | |- )
20 30 | a0 09 n
o o | 3015 | & ] O Socken
1000 I 2 | 30 l 59 8Pin Low Profite Socket Tin 12 ORL SKT 8
1500 » l s 14 Pin Low Protie Socket Tin 14 D1 skt 1a | P-C-B: Components
2200 | a2 16 Pin Low Pratie Sacket Tin 16 DILSKT 16 || Daio Pen, Blue Inx, Siow Drymg 69
RESISTORS Order Code Skeleton Presers, Ministure Order Code
Carbon Film, Fixed C.1W, E3 Values 1008-1M, Lin. Vart.cal Mounting 8 Min Prevet v
0.75W, E24 Values IRO-1OM, 5% Tol. 2esch ResRD% | O.1W. E3 Veluns, 100R 1M, Lin. Morizontel Mount 8 Min, Prevet W
100/100 (Muit 10/Valus) Skeleton Prasets, Standerd Ve
0.5W, E12 Values IRO4M7, 108 Tol  Jexch  Re) RDY 0.3W, £] Values, 100R-4AMT, Lin. Verticel Maunting 11 Sid. Prevet V.
AL 03w, E3 Values, 100R 4M7, Lin. Horurontsl Mount 11 Srd. Preset W
;‘3«":{:’3‘ ”":nu M, 2% T, 8each Rt MRIQ orerpmestinoEy Ry
miues, SR o1 esch Ra
p b o 4 05w, EJ Vitums, 1K.2M2 Lin. 3% Roforlm
25w, ENV2 Values, 10R-27K_ 5% Tol. 16 sach L C::Rs? 0.75W, E3 Valum, 4K 7.2M2 Log 19 Ao Por Log
Potentiometer, Shder * VR
Metal Glaze, Fined 05w, E3 Velum, 202470 , Lin 45 SiPoruin
05W, E24 Vetuer, IM-33M, 5% Tol. 18 sech Ry VRIZ | 025w, E3 Values, 1K0 - 140 Log 45 SiPo1 oy
* Velue . Velue
MAINS TRANSFORMERS Order Code Plagtic Boxet = Boss Industnal Moyldings
Seconda st mey be Zonnected in series Moutced Bos 400 Ciose Fitting Flanged Lia
Darsitel 10 give wide voltage ange ABS Bor, CAN Bians Buther, end Led 1n Orange - 2.
romaries 0 220, 240V rder Code
L1127 w2 D31 » Case 81M2003 OR
A el ver Cont oy 2330050 {150 W80 D3SO b Case BIM2005 OR
Aporos 18% Requlenon € C 54, M36, W35 L190 W10 080 ] Cesa B1M2008 OR
g;:"é :; E g Tram 6vA Plaatic Boxes with Matel Lids
o1V, 012 Recased Top B0n
s Woliey ABS Bace, CW Brass Bushen, In Orange
620v. v 1mm Alyminium Top Penet_F inisneo Gray
R/ ZONE Order Code
LBS wss D29 12 Care BIM400] OR
20va  Clamo Type Comstruction 360 esch KR e ore o o S el o
Appios 16% Requistion f C 70, H4B, WG L1861 we6 D53 208 Cass 8114005 DR
04 5v. 045V Seeoroaries Tram 20v4 Discast Boxer
o6V, 08V
012V, 012V Discast Box and Flanged Lid
018V, 0-15v Atuminium Bos #nd Lid in Naturel Finish
175V, 017 v OrlsgiCode
0-20v, 0.20v L9113 W81 D31 124 Cote BIMS00] N&
) i L152 W82 DSO 2718 Core BIMS00S NA
= L192 w113 D61 4 Care BIMS006 NA
VERO ELECTRONICS PRODUCTS
25" 17 prteh Verobosrd n 200-21069) SWITCHES
* Dch Ve obosrd ”» 200-2Y0720 o Qrder Code
85/Psch  200-21076C Ministure Toggte — Honeywell
68 200.21078H SPDT 57 SW 821011
1% 20021084 € SPDT  CiOfe 81 SW 8A1021
107 203210134 SPDT  Double Biai To Centre % SWBA1041
Pin Inertion Tool for 040 voepin 147 203-21015F DPOT % SW BA2011
DS Pins 040 1100} 2 44/Pach 200-21087G DPDY  C/OH " SW BA202Y
S5 Pine 040 1100} 44fPack . 200210978
Vorowire Kit {1 -0en, 2wire, 25combl  454/Kt 200-213410 Miniatwre Push -~ C & X
Verowirs Combs (251 109 Peck  200-21339F se Putb To Mave, Momentary 62 ¥4 8539
Verowirs Wire (21 109/Pech  200-21340G 5P Puth Ta Brest, Momentery 62 SW 8513
GMT ELECTRONICS PROJECTS KIT BUILT UP

FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC  £199-90  £275-00
TELETEXT DECODER BOARD + REMOTE HAND CONTROL £135-90  £160-00

TELETEXT COMPATIBLE TUNER AND P.S. U £ 46-90 £ 57-00
TELETEXT COMPATIBLE PAL ENCODER + MODULATOR £ 22-90 £ 35-00
F.E.T.OUTPUT 100W MONOC POWER AMPLIFIER MODULE £ 27-50 £ 35-00
X-BAND DOPPLER RADAR ALARM MODULE - MARK 11 £ 35-90 £ 44-00
ONE AMP P.S.U. MODULE (SPECIFY 5 OR 12 VOLTS) 7-50 £ 10-00
SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 £ 35-00
SIMULATED INERTIA SLOT RACER CONTROLLER £ 27-50 £ 40-00
MODEL TRAIN STEAM SOUND SIMULATCR MODULE £ NA £ 5-00

WW — 055 FOR FURTHER DETAILS

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)

:01-837 7937
138 GRAYS INN ROAD, W.C.1 P

Telex: 892301
T
WW — 036 FOR FURTHER DETAILS
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MORE SPEC. FOR YOUR MONEY
DORAM
ELECTRONICS

LTD

TYPE 643 FUNCTION GENERATOR
0.01Hz to 999KHz

SINE, SQUARE and TRIANGLE ¥

DIGITAL SETTING n ‘ = -
’ v _

Fitzroy House, Market Place,

Swaffham, Norfolk, PE37 7QH.

0C OFFSET

PROGRAMMABLE it o "
New SIMULTANEDUS DUTPUTS £122.50 L4

50 Q0 MAIN OUTPUT & £3.00 carriage, ins. etc.

(1OV. attenuable)

TYPE 643A FUNCTION GENERATOR
0.01Hz to 1.1MHz

to be refunded
with firstorder

SINE. SQUARE and TRIANGLE

FREE 0IAL SETTING
competition entry 0C OFFSET
with catalogue REF. Dept. WW PROGRAMMABLE

£106.75 SIMULTANEOUS OUTPUTS

& £3.00 carriage, ins. etc. 6000 MAIN OUTPUT
{10V, attenuable)

Please send me a copy of your new catalogue

NAME
ADDRESS

OMB ELECTRONICS, RIVERSIOE , EYNSFDRD, KENT 0A4 DAE
Tel. Farningham (0322) 863567

Prices, which are CWO0 and ex- VAT, are correct at the time of going
to press and are subject to change without notice

FROM OMB ELECTRONICS
WW — 052 EOR FURTHER DETAILS WW — 097 FOR FURTHER DETAILS

lenclose cheque/postal order for 40p

LCD MULTI-

BUILD YOUR OWN PROFESSIONAL QUALITY

o|v|8|v(|3 gs 1;_xg;ry\soy ugsonegr HUNDREDS OF d £
LABORATORIES, RESEARCH UNITS, -

UNIVERSITIES ETC. THE LASCAR RANGE OF LMM 200 Kit (PE DMM) 3295 | 1.00 | 509 | 39.04
MULTIMETERS IS NOW ALSO AVAILABLE IN LMM 100 Kit §8.95( 1.75 | 9.10 | 69.80

KIT FORM, CONTAINING ALL PARTS NEEDED ¥

TO CONSTRUCT THESE SUPERBLY STYLED _b:fé'_ LEADS) " (SSEMBLEDI3970 | 125 | 614 | 4708
MULTIMETERS-EVENBATTERIES AND \ sl LMM 100 FULLY ASSEMBLEO| - 50 [ 1 75 [ 1188 91.12
TEST LEADS. BOTH TYPES FEATURE FIVE L (INC. LEADS) b : oS
FUNCTIONS (AC AND DC VOLTS, AC AND
DC CURRENT RESISTANCE) WITH ABILITY

TO CHECK DIODES. 0.5 " LCD DISPLAY

WITH ‘BATTERY LOW' WARNING. AUTO-POLARITY,
AUTO-ZERO. FULL PROTECTION AGAINST
OVERLOADS AND TRANSIENTS, CAN WITHSTAND
MAINS ON ANY RANGE. RUGGED ABS CASES AND A
COMPREHENSIVE 1-YEAR WARRANTY.

The LMM 200 has teen featured as a projectin the July 80
Practical Electronics. It is a compact handheld multimeter with

a 0.5% basic accuracy and 15 different ranges. It measures
AC/DC voltage from 0.1mV to 500V, AC/DC current from 0.1uA
to 2 Amps and resistance from 0.1{2to2 M(). 200 hours battery life.

The LMM 100 is suitable for field or bench use. It has a basic
accuracy of 0.1% and 25 different ranges. It measures AC/DC
voltage from 0.1mV to 1Kv, AC/DC current from 0.1 A to 2 Amps
and resistance from 0. 1() to 20M(). Battery life is over 2,000 hours.
It also features a unique ‘digital hold' facility and adjustable carrying
handle.

We also offer a calibration service (£5.00 + VAT = £5.75)and a
trouble-shooting and calibration service (£7.50 + VAT = £8.62).

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon,
Essex. Telephone No: Basildon (0268) 727383.

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data [] LMM 200 Kit £39.04 [] LMM 100 Kit £69.80 [] ‘
Assembled LMM 200 £47.09 [] Assembled LMM 100 £91.13 ]

Name
Address

Tel No

| enclose chegue/P O value

Orders may be ‘phoned quoting yqur Access or Barclaycard No
Official orders accepted.

N N 5 8 B B N N _§N J ]
WW — 059 FOR FURTHER DETAILS
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Self

Instruction
LEARNING fnirses

icrocomputers are coming - ride the

wave! Learn to program.
Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the small com-
puter and the most easy-to-learn com-
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five essentials of )

programming: problem definition, | :g‘:’:ié"(’é‘;,’g
flowcharting, coding the prog./_m, © £9.00

debugging, and clear documentation

BOOK 1 Computers and what they do well; READ, DATA, PRINT, powers, brackets,
variable names; LET; errors; coding simple programs. BOOK 2 High and low level languages;
flowcharting; functions; REM and documentation; INPUT, IF.... THEN, GO TO; limitations of
computers, problem definition. BOOK 3 Compilers and interpreters; loops, FOR....NEXT,
RESTORE; debugging; arrays; bubble sorting; TAB BOOK 4 Advanced BASIC; subroutines:
strings; files; complex programming; examples; glossary.

CAMBRIDGE

Compu‘tsr

Also THE BASIC HANDBOOK (BHB) £11.50 An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples’
programs

and: ALGORITHM WRITER’'S GUIDE (AWG) £4.00 Communicate
by flow chart! Learn to use Yes/No questions for: procedures, system
design, safety, legislation etc. .

Understand Digital

Electronics Design of
Written for the student or enthusiast, this e sme'“j_

course is packed with information,

) . . Book 1
diagrams, and guestions designed to lead
you step-by-step through number
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera-

tion of calculators and computers
BOOK 1 Decimal Octal, hexadecimal, and binary number systems and conversion between
number systems, negative numbers; complementary systems. BOOK 2 OR and AND func-
tions; multiple-input gates; truth tables; De Morgan's Laws; canonical forms; logic conven-
tions; Karnaugh mapping; three-state and wired logic. BOOK 3 Half, full, serial, and paralle!
adders; subtragtion; processors and ALU's; multiplication and division. BOOK 4 flip flops;
shift registers; asynchronous, synchronous, ring, Johnson, and exclusive-OR feedback
counters; ROMS and RAMS. BOOK 5 Structure of calculators; keyboard encoding;
decoding display-data; register systems; control unit; PROM; address de-coding. BOOK 6
CPU; memory organisation character representation; program storage; address modes; in-
put/output systems; program interrupts; intefrupt priorities; programming, assemblers; com-
puters; executive programs; operating systems.

Digital
Systems
{DDS) T12.50

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £7.00
A course covering the material in italics above, but at a slower pace.
{4 vols)

GUARANTEE — No risk to you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

- e n D G D D D D G e S D D D D D D D S D D D S e e
PLEASE SEND ME: — Quantity
CPB  (£9.00)
BHB (£11.50)
AWG (£4.00)
DDS (£12.50)
DCL  (£7.00)
FOUR WAYS TO PAY:
1) A U.K. cheque or a ¥.K. postal order {Not Eire or overseas)
" 2) A bank draft, in sterling on a London bank (available at any major bank)
3) Please charge my Access/M.Ch[] Barclay/TrustC/Visa O Am. Exp.[J Diners (]
~4) Or phone us with these credit card details - 0480 67446 {ansaphonel 24 hour service.

G ad]N OPSS I . B T Slonedd . - - - oo gt B . SO0 gl
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE. AIRMAIL:
Eur, N.Af, MId.E. add % to price of books: Jpn, Aus, N.Z, Pcfc add %: elsewhere
add %

Name.
Address. . 5o oo

o0 ! .
U.K. Delivery: up to 21 days
Cambrndge Learning’ Limited, Unit 37, Rivermill Site. FREEPOST. St. ives, Huntingdon

Cambs. PE17 4BR, England
Reg. tn Eng. No. 1328762
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Immediate delivery of
easy to fit Display Bezels

Supplied complete with lens and all fixings.
Compatible display mounting boards
also available.

This
unique design \@@ i
?ttractively

rames a

display ®@
and requires w
only a single L
rectangular g,
cut-out A g
for fixing. -
Vero bezels are
manufactured in four sizes
to accommodate 2, 4 or 6
digits. A choice of three
types of lens are offered
Neutral, Red and clear to
suit LEDS AND LCDs. LED
AND LCD mounting boards
are available in seven
versions compatible with
VERO Bezels.

INSTRUMINY
PANEL

LOCATION
PEGS 141

Further information on
instant dispatch from:

TRk

Eastleigh, Hants. SO5 42Y
Tel: (0703) 618525

WW — 092 FOR FURTHER DETAILS

TELEVISION
SOUND
1S
GOOD!

Yes it's true — but you'll need to listen through a Minim
Television Sound Tuner to be convinced. Music, wildlife,
even the news suddenly comes to life when you can hear all
the detail that you expect from High Fidelity equipment.
Connect the Minim Television Sound Tuner to the amplifier
1or music centre or listen directly on headphones so as not to
disturb others.

Further information will only cost you 12p — stamp out
poor televison sound!

Name

Address I

Minim Audio Limited, Lent Rise Road, Burnham
Slough SL1 7NY. Tel: Burnham 63724

MINIM AUDIO

make a note of our name!
WW12
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S-2020TA STEREO
IT;lIJTNER /AMPLIFIER

MEW HIGH PERFORMANCE TUNER

A high-quality push-button

FM Varicap Stereo Tuner with pilot
cancel decoder combined

with a 24W r.m.s. per channel Stereo
Amplifier, using Bifet op. amps.

Brief Spec. Amplifier Low field Toroidal transformer, Mag. input. Tape in/Out facility (for noise reduction unit. etc.) THD less than 0-1% at 20W into 8 ohms. High Slew Rate. Low noise op. amps
used throughout. Power on/off FET transient protection. All sockets, fuses, etc., are PC mounted for ease of assembly. Tuner section uses UM 1181 FET module requiring no RF alignment. ceramic
IF. INTERSTATION MUTE. and phase-locked IC pilot cancel, stereo decoder. LED tuning and stereo indicators. Tuning range 88-108MHz 30dB mono S/N @0.7,V THD 0.3%

PRICE: £69.95 . var
NELSON-JONES
Mk. 2 STEREO FM
TUNER KIT

A very high performance tuner with dual
.gate MOSFET RF and Mixer ready built
front end, triple gang varicap tuning,
linear phase I.F. and 3 state MPX de-

coder. 7
PRICE: £74.95 + var

NRDC-AMBISONIC

UHJ = [T oo
SURROUND SOUND
DECODER

The first ever kit specially produced by Integrex for this British NRDC backed surround sound system which is the result of 7 years' research by the Ambisonic team. W.W. July, Aug.. '77.
The unit is designed to decode not only UHJ but virtually ail other ‘quadrophonic’ systems (Not CD4), including the new BBC HJ. 10 input selections. _ ! ) .
The decoder is linear throughout and does not rely on listener fatiguing logic enhancement techniques. Both 2 or 2 input signals and 4 or 6 output siylials are provided in this most versatile unit
Complete with mains power supply, wooden cabinet, panel, knobs, etc.

Complete kit, including licence fee £57.70 + VAT or ready built and tested £76.95 + VAT

S5050A STEREO AMP Ve hisn

performance kit
50 watts rms-channel. 0.015% THD. S/N 90 dB, Mags/n 80 dB. Output device
rating 360w per channel.
Tone cancel switch. 2 tape monitor swiiches. Metal case — comprehensive
heatsinks.

Complete kit only £69.95 + VAT

{Also available our 20w /ch BIFET $2020 Amp)

INTRUDER 1 Mk. 2 RADARVALARM

With Home Office Type approval

‘The original ""Wireless World™ published Intruder 1 has been re-designed by Integrex to incorporate several new features, along with improved
performance. The kit is even easier to build. The internal audible alarm turns off atter approximately 40 seconds and the unit re-arms. 240V ac mains
or 12V battery operated. Disguised as a hard-backed book. Detection range up to 45 feet. Internal mains rated voltage free contacts for external bells

etc.
Complete kit £52.50 plus VAT, or ready built and tested - £68.50 plus VAT,

Wireless World Dolby noise reducer

5 0 Ty pical performance
Trademark of DO7by Laboratories Inc. l woise reduction better than 9dB weighted

Clipping level 16 5dB above Dolby level (measured at 1% third
harmonic content)

Harmonic distortion 0.1% at Dolby level typicaily 0.05% over
most of band. rising to a maximum of D.12%

Signal-to-noise ratio: 76dB (20Hz to 20kHz. signal at Dolby level)
at Monitor output

Dynamic range > 90dB

Complete Kit PRICE: £49.95 . vat (3 head model available) | 30mV sensitivity

Also available ready buitt and tested | Price £67.60 + VAT

Calibration tapes are available for open-reel use and for cassette (specify which) Price £2.75 + VAT

Single channel plug-in Dolby (1v) PROCESSOR BOARDS (92 x 87mm) with gold plated contacts and all components Price £10.50 + VAT
g

We guarantee full after-sales technical and servicing facilities on all our kits, have you checked that
these services are available from other suppliers?

L}fa rwrh W

All kits are carriage free Please send SAE for complete lists and specifications
Portwood Industrial Estate, Church Gresley,

l“'E E n E “ ll m I'E n Burton-on-Trent, Staffs DE11 9PT
Burton-on-Trent (0283) 216432 Telex 377106
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' | New KONTAKT Sprays

\N{E c sl o

zine for
ga bracing all

for the Electronics &
Electrical Industries

KALTRON 601

A new cleaner for Magnetic Recording Units. Kaltron 601
has an extremely low surface tension thereby enabling the
cleaning of magnetic sound heads leaving no deposit or
other traces.

It is chemically pure (99.8%) — non conductive —
non-flammable.

It can be used on energised electrical installations and
electronic equipment, e.g. video units, tape recorders,
data processing systems etc.

Television is

iasts an
enthustas 1s of sé

aspects.
construction

In this ™

Also NEW

PRINTER 66 A
Spray cleaner for type wheel printers, matrix printers and chain printers. Can
also be used for cleaning normal typewriters.

SCREEN 99
e Cuse. Specially for the cleaning of all types of screens, including data terminals and
How to g€ year T.V. Screens.
that's
ula
plus all our €9 VASELINE SPRAY 701
For use in communications engineering and construction of antennae.
Proved successful as corrosion inhibitor for cable clamps, connecting screw

joints etc. Application from spray can with capillary tube is clean and simple.
n Distributed by:
Special Products Distributors Ltd.

81 Piccadilly, London, W1V OHL

Tel: 01-629 9556 : Cables: Speciprod, London, W.1
DECEMBER ISSUE ON SALE NOW 60p i 7 Talex: 265200 (answeorback RACEN)

WW — 091 FOR FURTHER DETAILS

" MEET THE PROBLEM sot%vsn ]
~ H i
i

The ‘System One’ series of micro computers is probébly the most flexible series of micro computers available today.
. Flexibility of hardware coupied with a wide range of software, allows the user to choose the most cost effective hardware / software configuration to solve his/her problem.

'HARDWARE CONFIGURATION

Internal storage from 32 to 64K.

1 or 2 single-sided 5%’ or 8'' floppy disks.

1 or 2 double-sided 5% or 8'' floppy disks.

Support for most popular makes of printers. 1 or 2 terminals.

SOFTWARE FROM

FORTRAN Compiler BASIC Compiler STRUBAL Compiter LABEL BASIC

Text Editor Text Processor Assemblers PILOT

8asic interpreter both sequential and Random Access Versions. Plus full development and debugging software.

You even have a choice of two Operating Systems. SSBDOS or FLEX.

With all this to choose from you might begin to think you could not afford it — well a 32K storage system one with dual-single sided 5%’ loppy disks, SSBDOS and a
basic interperter would cost you £1,650.

If you require a terminal as well, the above system together with the ACT-1 keyboard and 8'* video monitor would cost you £1,970.

Call SEED at our Brownhills office for further details of demonstration.

Oooorgo_oo\ooo N
(g —
’.._J_J\ bL‘:
STRUMECH ENGINEERING ELECTRONIC DEVELOPMENTS LTD.
Portland House, Coppice Side, Brownhills, Walsall
West Midlands. Telex 335243 SEL. Tel. No. 054-33 78151

WW — 098 FOR FURTHER DETAILS
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n “ d e rs . (The proof is the Anders Electronics Catalogue).

The Anders Catalogue is your
guide to what is probably the
most comprehensive and
competitive range of panel
mounting and portable meters
available from any single source
in the UK.

Contents include digital,
moving coil, moving iron and

thermocouple meters; voltmeters,

ammeters, motammeters,
frequency meters (deflectional
and resonant reed), tachometers
{including resonant reed),
wattmeters, power factor meters,
maximum demand meters and
metal relays. Ancillary products
include current transformers,
shunts, transducers and
tachogenerators.

This extensive range of
instruments is backed by some
30 years”experience in, and
understanding of, modern meter
technology. Recent
developments have resulted in
the enlargement of our range of
DPM'’s (including the advanced
OEM-1 miniature display module)
plus the introduction of new
edgewise meter styles.

All of which explains why
Anders are so easily able to offer
OEMSs and other meter users the
service they require. Our Sales
Engineers are always available to
advise on the suitability of an
instrument for your application
and will quote you competitive
prices with significant quantity

Foremost in meters

Anders Electronics Limited, 48-56 Bayham Place,
Bayham Street, London NW1 OEU. Tel: 01-387 9092. Telex: 27364.

WW — 070 FOR FURTHER DETAILS

discounts. Many products are
available rapidly from our
extensive stocks. Special items
receive the urgent attention of our
prototype service.

Meters, as we say, means
Anders, and the proof is the -
Anders Electronics catalogue.
Send for your personal copy right
away.




FAST ERECTING

CIARK
MASTS

For World-wide Telecommunications in the 1980’s

Clark Masts Ltd. are specialists in the design and
manufacture of telescopic and sectional mast
systems. With over 25 years’ experience in sup-
plying masts to meet exacting military and civil
specifications we have the expertise you can
depend on.

Extended heights 4m-30 metres capable of lifting
headload 1Kg-200Kgs, sectional or telescopic
air-operated for field or vehicle mounting. Write or
telephone us for details today

1N

SCAM Telescopic air-
operated 12-metre mast kit
shown 1n radio relay role for
field or vehicie mounting 9-

12- 15- and 21-metre ver-
sions available

Mobile air-operated 21

metre telescopic trajter
mast Horizontally stowed
for transit, raised 1o vertical
position for extension

CLARK MASTS LTD

Binstead, -
Isle of Wight, (_CLARK |
PO 33 3PA,England. 5%

L)

%

Telephone Ryde (0983) 6369/, Telex 86686

WW — 028 FOR FURTHER DETAILS
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Digitel

Video Noise Measurement System

The Digitel D4060 Noise Measurement System offers an accurate
and economical method of measuring video signal to noise ratio on
broadcast or industrial TV systems.

bR ELECTRONCS

Accurate to * 1.5dBs from 20dBs to 60dBs
Measures signal to noise ratio down to 65dBs SNR

Field interval SNR measurements are possible with the
D4060 option 01

SNR measurement is possible in the presence of sync pulses, some
test signals or free running

Visual display on oscilloscope ensures measurement confidence

Full CCIR weighting filter sets are available

20 Trenches Road

DIGI-TEL ELECTRONICS Srorioorousn sussex

Tel: Crowborough 5069

WW — 079 FOR FURTHER DETAILS

LT
LE.D.s.125and .2 1N4148 Diodes
RED YELLOW or GREEN
1+ .08 1 1+ .02
100+ .069 10 100+ .016
1000+ .058 .09 1000+ .013
Prices per 100. Larger and

CARBON FILM Mixed. Quantity prices avail-
RESISTORS e .

E12 SERIES 100 off one type .70p
= 500 off one type .64p

1000 off one type .58p
5W

100 off one type .90p
500 off one type .80p
1000 off one type .72p

1+ 100+ 500+
T.I. LOW PROFILE g, .075p .068p .06p
].C. SOCKETS 14pin .09 .082 .07
16pin . .096
18pin . .113
20pin . .126
22pin . .135
24pin . .135
28pin . .145
40pin . .215
Please add £1.50 handling charge and 15% V.A.T.
We also stock transistors, diodes, TTL, CMOS, capacitors.
switches, connectors etc. Free catalogue available to trade
customers only. Enquiries welcome.

Harrison Bros.

Electronic Distributors

22 Milton Road, Westcliff-on-Sea
Essex $SO 7JX England

Tel. Southend-on-Sea (0702) 32338

WW — 056 FOR FURTHER DETAILS



Helping Business o Communicate

We took yesterday's teleprinter and replaced @ Microprocessor reliability.
mechanics with microprocessor electronics.

We have given you a keyboard like an @ Compatible with older teleprinters.

electric typewriter, a noise level even less
and higher operating speeds.

The traditional paper tape has been replaced @ Speeds up to 30 characters per second.
with an electronic memory which gives you an

easy way of editing text, changing or inserting @ Nationwide sales and service.
words or paragraphs so that accurate
messages can be sent fo line.

@ Standard paper and ink-ribbons.

@ For telex or private circuit use.
We provide full operator training and a
nationwide technical support and service. @ British made.

y ; Transtel Communications Limited,
I R Mill Street, Slough, Berkshire SL2 5DD, England-
Telephone: Slough (0753) 26955. Telex: 849384.

WW — 093 FOR FURTHER DETAILS
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sa I e ‘COUNTERS
] MARCONI TF.2411 7 Digit DC-50MHz Counter/Timer . £100.00

MARCONI TF.24]6 7 Digit DC-50MHz Counter/Timer ... £140.00
MARCONI TF.2415 6 Digit DC-20MHz Counter/Timer .... . oo . £95.00
PHILIPS 6620 6 Digit DC-45MHz . coo 55 . £125.00
PHILIPS 6630A 8 Digit DC-160MHz . ... £200.00
HEWLETT-PACKARD 5300A/5302A 6 Digit 10Hz-50MHz . . £400.00

HEWLETT-PACK ARD 52451./5252A/5260A 7 Digit 10Hz-12.. SGHz . £800.00

METERS

HEWLETT-PACKARD 3400A RMS Voltmeter 10Hz-10MHz ImV-300V. 5 £400.00
MARCONI TF.1020A/]1 Power Meter 0-50-100W 250MHz .. - ... £100.00
RADIO METER BKF6 Distortion Meter 20Hz-20KHz. - £185.00

NEW EQUIPMENT FROM KEITHLEY’S Lt e
' digi i V: : 0.10! LOSC! | l
=(3)g\?§ClT7A50%y/:JéJ;0T40:§n‘: %%ngbfgs;ng;:&;\w:.ons R Vs Qs S TEKTRONIX 603 Storage Display Monitor DC-2MHz ..... £500,00
169 BENCH MODEL DIGITAL MULTIMETER 3% digit 25 Ranges, 5 Functions. 100uV:
1nA: 0.10hm. 1000V DC 1000V AC 2 Amps 20 Mohms £99.00. POWER SUPPLY UNITS

Cash with Order unless accredited account. KINGSHILL 18VS P.S.U. 0-18V 5A oo™ og N. .. £60.00

NEW BRITISH OSCILLOSCOPES FROM SCOPEX KINGSHILL 501 P.S.U. 0-50V 1A 0000l 66000 .. £40.00

456 Single Beam DC-6MHz 10mV sens . . £144.00 SIGNAL SOURCES

4D10B Dual Trace DC-10MHz 10mV -50V/cm X-Y operation. Z Modulation. Acc. £3%  HEWLETT-PACKARD 801 1A Pulse Generator 0.1Hz-20MHz O/P 16V 50 Ohms  £400.00
c/w 2 Probes. . £210.00  HEWLETT-PACKARD 606B 50KHz-65MHz O/P 0.1uV-3V 50 Ohms. .. £750.00

4D25 Dual Trace DC—25MHz 10mV sens. . HEWLETT-PACKARD 8443A Tracking Generator 100KHz-110MHz 7 Digit Dlsplay ..

- £1750.00
CARRIAGE & VAT EXTRA ON ALL ITEMS MARCONI 801 D/8S 10MHz-485MHz Signal Generator .. .

|ANALYSERS USED EQU“’MENT PHILIPS PV 5168 Functien Generator 0.0005 o7 O/F 033V RN

ITEKTRONIX 115 50Hz-1MHz 10uV/cm-2V/cm . £800.60 I e - ‘ :

TEKTRONIX ILI10 MHz-36MHz ... £950.00

BRIDGES RECORDERS

CROPICO RS1 10hm: 10 Ohms: 100 Ohms: 1 Kohm: 0.02 Ohm . ... Sz Ball] e e o LexeliRecorder c/wiS0dB Pot. - o - SR
| DANBRIDGE 5 Decade X100: X1Kolm: X 10Kohm: X100Kohms: X1MOhm +0.1% £50.00 TR ST

HEWLETT-PACKARD 4260A Universal Bridge . £450.00 . . a

' MONTFORD UCL/K25/A Test Chamber —70°C to +¥70°C = 0.1°C . . £1000.00¢
oAb LUORAD F A7 et n 01 20 2 N0, BTt 2ot L X‘MO"&'O oo  MONTFORDUP/K82/C/Mk.lI Process Chamber with Thermal Shock —50°C to +100°C
MARCONI 2701 Universal In Sltu Bridge 80Hz & 1Khz l% £200.00 WAYNE KERR TM so Mk. { Testamatics

WAYNE KERR B.601 R F. Bridge 15KHz-5M Hz 1% £125.00  AVOTT 537 Transistor & D:odeeST:s]laerl's

WAYNE KERR B.64]1 Autobalance 4 Digit 0.1% £300.00 MARCONI/SAUNDERS 6458 Signal S 4-12GHaz.
WAYNE KERR B.224 Universal Bridge 200Hz- 50KHz 0.1%. Mams/Baner»y ... £400.00 SANYO VC/A700 Security T.V. s";,sfemf'&c,f,m Ta|kz

MARTIN ASSOCIATES
34 Crown Street

Reading

Berks. RG1 2SE

Tel. Reading (07341 51074

WW — 073 FOR FURTHER DETAILS
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'ELECTRONIC POWER UNITS'
FOR XENON ARC AND MERCURY ARC LAMPS
\9& s P E E c H 0 u T P u T UNITS AVAILABLE FOR LAMPS RANGING FROM 75 TO 6500 WATTS.
Lamp housings and iens systems manufactured as standard off the shelf models or to:
— for any computer or logic system speic design
- convert digital output to SPEECH

Modus Systems Ltd. is sole UK distributor for Telesensory Systems speech

products, and we can offer 24-word or 64-word fixed vocabulary speech J R '

boards at prices shown below. The boards are approximately 2.6'' x 2.9 x § Y i

0.5" and 1 oz. in weight. A six-bit code is sent to the board to select any .
1]

given word, and analogue speech output is sent out. The result requires a
filter and an amplifier, and these are provided by our interface board which
also contains power supply and 6-bit latch for easy interfacing. The resulting
system is fully TTL compatible. Complete technical details are sent with each [
board.

Applications include any situation where an operator must read a digital

display at the same time as watching and performing another activity — "
speech output frees up his or her eyes, . I

. d.
Vocabularies and prices: % UNLIMITED SPEECH COMING SOON T — Lo‘:d;ln" xi:";eﬁl?:ﬂg:ll;; e
S2A (£39.95 + 80p PP + VAT: SPECIAL INTRO OFFER) - : : Lol L F Telexi2as0s

24 — Calculator type words: 0-9, +, — X etc. — WW — 033 FOR FURTHER DETAILS
S2B (£67.5 + 80p PP + VAT) 64 words. -

&4

®re@
A

As for S2A plus "ten’’, “twenty’’, etc., “‘pounds.’. “‘ecm’, ‘ounces'’, etc. | &
S2C(£67.5 + 80p PP + VAT) 64 words, FREQUENCY COUNTERS—OFF/AIR
FULLASC11 set — each ASC11 Code verbalised in sequence. R ECE|VE R s
Interface Board (Kit) (£14.95 + 80p PP + VAT) .
S2A. B, C board plugs into on-board socket. This PCB contains latches, 250MHz
audio filter, PSU, audio amplifier, | /O plug and socket. 801 B OFF/AIR
THE EDUKIT (£34.95 + 80p PP + VAT) £250 RECEIVER
+iUse it to evaluate our speech products. Crystal TYPE 103
as mentioned recently in new products section (WW) and review in oven PRICE £135
Practical Electronics (April issue). With its excellerf manual. this single- 3 parts 10"
board microcomputer is specially designed to provide an introduction to p
“bits and bytes'’, machine-code programming and hardware control. NOT
THE BASIS OF A PERSONAL COMPUTER, BUT A DOWN-TO-EARTH 401A igi
TRAINING AID. A hexadecimal key pad and hex display plus 256 bytes of 881 B/M 2§8m:§ g g:g:: E;gg
memory combined, with the RCA 1802 mpu to introduce the basics of 901M .g.
hardware to anyone with or without a technical background, of any age. At 520MHz 8 D!g!t £325
present the unitis in wide use in schools, colleges, industrial training units of 1001M 1-2GHz 8 Digit £550
every kind, and sales extend world-wide. The 1802 is particularly suited to R R s
AR ol 20 models available including LED versions
MODUS SYSTEMS LTD. A RCSELECTRONICS
29A EASTCHEAP, LETCHWORTH SG6 3DA | ASHFORD a?sgx
P NE (04626) 74468/76392 & .
HONE (o2 QL8 Phone 53661

WW — 048 FOR FURTHER DETAILS WW — 063 FOx FURTHER DETAILS
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Gets
youl
into

Guaranteed Distribution
Tradelink has a guaranteed
circulation of 11,000 copies in
China. It is published jointly by
IPC Business Press (London),
Girardet (Essen), andthe China
Council for the Promotion of
International Trade, Peking.
CCPIT is responsible for trans-
lation and distribution. The
magazine is printed by the
Beijing  Printing  Industry
Company.

The Right Market

Each issue of Tradelink is a
special issue — the 11,000
copies go only to potential
customers in the field covered.

Reader Reply Cards
Tradelink has a reader reply
card service backed by the
CCPIT.

3

Gets
sales

leads
out

The Industrial Equipment
issue of Tradelink has already
prompted more than 150
enquiries from Chinese end-
users. Every company with a
full page or half page entry in
the magazine has received at
least one enquiry, and some as
many as 10.

We do it for you

To make it as easy as possible
for you, we write the copy.
translate it. and then lay out
your page. You simply approve
the page or tell us how to do it
better — we listen.

ADVANCED TECHNOLOGY AND PRODUCTS FOR CHINA

Boeantes leannuay e
Rr0aulis Wt e
B S ) e ~

PRy ORDER FORM

________________________ - B—

To: Tradelink

IPC Industrial Press Limited, Quadrant House
The Quadrant, Sutton, Surrey SM2 5AS
Telephone: 01-661 3500 Telex: 892084 BISPRS G

Please send me further information about Tradelink

Name(please print)
Company
Address

Telephone

Telex i e
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SMB81 puts it all together!

fact:

WIRELESS WORLD DECEMBER 1980

this condenser microphone
sets a new standard of
technical excellence.

WIDE RANGE, 20 Hz to 20 kHz FLAT
FREQUENCY RESPONSE.

PRECISE CARDIOID polar pattern, uniform
with frequency and symmetrical about axis,
to provide maximum rejection and
minimum colouration of off-axis sounds.
EXCEPTIONALLY LOW (16 dBA} NOISE
LEVEL.

120 dB DYNAMIC RANGE.

ULTRA-LOW DISTORTION (right up to the
clipping point!} over the entire audio
spectrum for a wide range of load
impedances. MAXIMUM SPL BEFORE
CLIPPING: 135 dB; 145 dB with attenuator.
WIDE RANGE SIMPLEX POWERING
includes DIN 45 596 voltages of 12 and 48
Vdc.

EXTREMELY LOW RF SUSCEPTIBILITY.
SELECTABLE LOW FREQUENCY
RESPONSE: Flat, 6 or 18 ¢B/octave rolloff.
10dB CAPACITIVE ATTENUATOR
accessible without disassembly and
lockable.

The Shure SM81 cardioid condenseris
a new breed of microphone. ltis a truly
high-performance studio instrument
exceptionally well-suited to the critical
requiremen<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>