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ireless World, June 1982 

the new 
Nowthe.re is another choice in high quality solder. The new Oryx resin cored solder. Try it and you will li~ it spreads 

easier th<:~n the solder you are using. 
Specially formulated tor fast precision solder work, it is 60% tin., 40% lead aHoy with quaUty flux construction and melts at l83ot..; 

Two gauges are available-18 SWG (1.2mm) and 22 SWG (0.71 mm) in 2.5 Kg, 500g, 250g and 100g reels. Pocket size 
dispenser with 10 feet of Oryx 1 mm solder is also available at only 68p (+VAT). 

' Oryx is competitively priced-write now for details and technical information. 

Greenwood Electronics 
Greenwood Eledronics Limited, Portman Road, Reading, Berkshire RG31NE. Telephone: (0734) 595844. Telex: 848659 

The TC82-a significant 
deVelopment in 
temperature 
controlled 
soldering 

The new Oryx TC 82 has features unique to any 
temperature controlled precision soldering iron. 
Available in 24 V, SO V, 115 V and 210/240 V models, 
the TC 82 has a facility allowing the user to accurately 
dial any tip temperature between 26WC and 4200C 
by setting a dial in the handle without changing tips. 

This eliminates the need for temperature 
measuring equipment. You get faster and better soldering. 
For 24 V models a special Oryx power unit connects directly to the iron and contains fully isolated transformer to 853535, a 

safety stand, tip clean facility and illuminated mains socket switch. 
The Oryx TC 82 is also extra-safe. Removing the handle automatically disconnects the iron from power source. 

Other TC 82 features include: Power-on Neon indicator in handle; bum proof cable; choice of 13 tip styles. 
And more good news 

The Oryx TC 82 iron costs only £13.00 (+VAT) and the power unit for 24 V operation £23.00 {+VAT). 
The TC82 240 volt is also available as a 30 watt general purpose iron at only £3.95 (+VAT). 

G een ood Electronics 
Greenwood Eledronics Limited, Portman Road, Reading, Berkshire RG31NE. Telephone: {0734) 595844. Telex: 848659 

WW-003 FOR FURTHER DETAILS 
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me: ron 
INDUSTRIAL 

* DC- 45KHz± 1dB. 
* OUTPUT POWER IN EXCESS OF 1.5KW INTO 2.75 Ohm LOAD 

(CONTINUOUS R.M.S.) . MUSCLE 
* D.C. OUTPUT 20 AMPS AT 100 VOLTS OR 2KV A. 
* HARMONIC DISTORTION LESS THAN 0.05% DC-20KHz AT 1 kW 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 4kW. 
*INTERLOCK CAPABILITY FOR UP TO EIGHT UNITS. 
* 3-YEAR PARTS AND LABOUR WARRANTY. 
*UNITS AVAILABLE FROM 100VA-12KVA. 

For fuJi details on all Amcron Products write or phone Chris Flack 
Model-· M600_ 

P.O.BOX3 A I A . . . 
~~~~~:~~;;PF ·· na ogue ssoc1ates 

PROFESSIONAL INDUSTRIAL ELECTRONICS . 

WW - 065 FOR FURTHER DETAILS 

COMIVIUNICATIONS EQUIPMENT 

PIONEER Hf TX/RX 

FRG7700: 150KHz to 29.999 MHz 
general coverage receiver fea
turing all-mode reception (AM, 
USB, LSB and FM) with an 
optional 12-channel memory 
unit for instant frequency recall. 
When used in conjunction with 
the optional memory unit this 
receiver lends itself admirably to 
channel monitoring, for 
example, on 2182, 4125 and up 
to 10 other frequencies. To com
plete the installation VHF 
convertor units are available 
covering amateur, marine and 
PMR frequencies. Prices from 
£329 including VAT. 

"Pioneer"; HF SSB mobile or 
base station transceivers operat
ing between 1.6 and 18 Mhz with 
100 watts RF output. Features, 6 
simplex or 3 semi-duJ!)Iex chan
nel operation with squelch facil
ity available on all modes. Rec 
quires only a 12 VDC source and 
a 50 ohm aerial to complete the 
installation. For mobile installa
tions, we recommend our HW4 
single channel whip and for base 
stations our range of trap di
poles. Complete station prices 
from £600 plus VAT. 

GENERAL COVERAGE 
RECEIVER 

SOUTH MIDLANDS COMMUNICATIONS 
LIMITED 

SM HOUSE, OSBORNE ROAD 
TOTTON S04 4DN, SOUTHAMPTON 

ENGLAND 
TELEX: 477351 SMCOMMG 

TEL: 0703 867333 

WW - 019 FOR FURTHER DETAILS 

CLEF ELECTRONIC MUSIC 
PIANOS SPECIALISTS SINCE 1972 

DOMESTIC OR STAGE 
SIX OR 7Y4 OCTAVES 

, KITS OR MANUFACTURED 

675 

MASTER RHYTHM 
User Programmable 
DRUM MACHINE . 
Twenty-four patterns. 

Four mixable voices i~~iv~a;'~~f~u~~~:~ 
for serious tone sequenceoperation 
~~~~~~o1~i0c n c~o1r~~ 1------,---,-,--,-::.:.,:-:.:::.::-=:.cc..:._;:_;_-:-ll 
andflanger effects. 

Component Kits in
clude Keyboard . 

Full Kits further con-ltllifP1WDuCT:SilllimwriiCSf1 
tain : Cabinets, Har
ness, Power Amp 
and Speaker. 

WW - 038 FOR FURTHER DETAILS 

~® XLRCONNECTORS 
Line Female A3F ..... ... ................... : ....... ..... '£1 .59 Chassis Female 03F ....... ..... .... ..... ..... .... t2.o4 
Line Male A3M ... .. ... ................. ... ...... ... .. .... £1.36 Chassis Male D3M ................................... £1.19 

@) , N·~•t:;;:e~s~~rge selecti;~;o ~~;~·~~~QRS 
Latch less Chassis NC3-FZ ..... ...... £0.67 Latch less Chassis Male NC3-MZ. £0.59· 
Line Female NC3-FCC .. . .... £1.34 Line Male NC3-MC . ............................... .. £1.15 
Female Chassis NC3-FP ......... .. ........ ... . ... £1 .65 Chassis Male NC3·MP .. .. .... .. .. ...... .... .... .... £0.87 

4,5-pin, PCB and black versions and large selection of audio adaptors available· 

XLR LNE MAIN SERIES 
XLR LNE 11C ..... ........ .. .... .. ..... ... ......... ... ... £3.87 XLR LNE 12C. . ... ..... .. ... ... ........... £3.76 
XLR LNE 32 ....... ...... . , ...... .... ...... .... ... ...... . £2.89 XLR LNE 31 ... .. . .. ... .. .......... .. £4.14 

BELCLERE AUDIO TRANSFORMERS 
EN6422 fll!tip .+ t.f'+ 2 .Freq. 40Hz-35KHz. PRI150/6DO!l, sec. 600/2.4Kll... ..... ...... .. ............... . £3.64 
EN6423 Ratro 1 + 1:6.45 + 6.45. Freo. 40HZ-25KHz. PRI150/600ll. sec. 6.25K/25K!l .. . . .. £3.64 
SKT-723 MuMetal Screening can, 39d8 reduction 50Hz ext. field .... ...... ..... .. : .. .......... .. ........ .......... £1.15 

Trade enquiries welcome; quantity discounts available. All prices subject to V.AT. Call. write or 
phone. Mrn . order £10. Please add £1 postage. Access, Am ex, Barclaycard. 

' KELSEY ACOUSTICS LTD. PJF=~~l 
28 POWIS TERRACE, LONDON W111JH 

01-727 1 046/0780 

WW - 042 FOR FURTHER DETAILS 

WIRELESS WORLD JUNE 1982 

METER PROBLEMS? 

4 e 

1 3 7 Standard Ranges in a variety of 
sizes and stylings available for 1 0-1 4 
days delivery. Other Ranges and 
special scales can be rna~e to order. 

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 01!837/7937 

Telex: 892301 HARTRO G. 

WW- 079FORFURl'HERDETAILS 

***IN STOCK*** 

£1477 
ELECTRONIC 

MAGNIFICENCE 
Personal Computer 

Over £50 worth of FREE progs. including 
BASIC tutorial, 10 games, home finance, 

and GEMINI tape database. 

01-6894349 

**Now in our new premises** 
20-28 Whitehorse Rd., Croydon CR9 2NA 

ALSO - PC1500 Pocket Computer - £145 
_.- ... 

Prices include VAT FRONTREALM LTD. (T/A) 

WW - 061 FOR FURTHER DETAILS 

WIRELESS WORLD JUNE 1982 

HM307 
OSCILLOSCOPE 
Single trace. DC ro 1OM Hz. Risetime 
35nS. 5mV/cm to 20V/cm. Timebase 
05~JS·O 2S Built in component tester 
LPS technique provides stable and 
reliable triggenng up to 30M Hz E 138.00 

HM412~5 
Dual Trace. DC to 20MHz 8 x 1 Ocm 
display with internal graticule. Rise time 
17.5nS. Variable input 2mV-20V/cm 
Add and invert modes. Timebase 
05~JS-o 2S With sweep delay I OOnS-1 S 
x 5 expansion . X-Y operation Z 
modulation Trigger CH 1. CH2. CHI 12 . 
Line or EXT . £350.00 

HM 203 PORT ABLE 
OSCILLOSCOPE 
Dual Trace DC to 20M Hz. 8 x 1 Ocm 
display. Risetime 17 .5nS. Sensitivity 
5mV/cm-20V/cm Timebase 0 5~JS-0 . 2S 

· x 5 magnifier X-Y operat1on Auto or 
vanable trigger. Channel I. Channel 2. 
line and external. Coupling AC. or TV 
low pass filter . Weighs only 6Kg . Size 
(mm.) H. 145, W. 285, D. 380 £220.00 

Dual Trace DC-70MHz8 x 10cm display 
w1th internal graticule Risetime 5nS. 
Variable input 2mV-20V. Add and 1nvert 
modes. 95nS Signal Delay Line 
Timebase SOnS- I S/cm with Sweep delay 
lOOnS-IS x JOexpansion .XY 
operation. Z modulation. Tngger CH 1. 
CH2. CH 1 /21ine or EXT £580.00 

The aboveprlces do not Include carriage 
orVAT(15%J. 

Simple Phone or 
Telex your order for 
immediate dispatch. 

Electronic Brokers Ltd 
61/65 Kings Cross Road 
London WC1X 9LN 
Telephone: 01-278 3461 
Telex: 298694 Elebro G 
WW- 202 FOR FURTHER DETAILS 
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ACOUSTIC & VIBRATION 
BRUEL & KJAER 
1621 Tunable Band Pass Filter 
2113 Audio Frequency Spectrometer 
2203 Sound Level Meter 
2215 Sound Level Meter inc. Oct. Filter 
2218 Sound Level Meter inc. Leq. 
2305B Level Recorder inc. 50 dB pot. 
2625 Vibration pick-up amplifier 
2808 Pow er Supply I Mains Adapter 
2S72 Tape Signal Gate 
4230 Sound Level Calibrator 
4423 Noise Dosemeter 
4424 Noise Dosemeter _ 

CASTLE ACOUSTICS 
CS 181 Sound ~evel Meter & Calibrator 

C.E. L. 
112 Environmental Noise Analyser 
144 Environmental Noise Analyser 

DAW E 
419C Audio White Noise Generator 
1461 CV Vibration Analyser 
1463B Ya Octave Filter 
1465 Octave Band Filter 

KISTLER 
504A Charge Amplifier 

WAYNE KERR 

Prices 
from£ 

660 
1400 
450 

1050 
1475 
1360 

360 
90 

200 
120 
350 
375 

295 

300 
600 

190 
350 
200 
150 

200 

B731 B Vibration Meter inc. probe 270 

BRIDGES & V and I STANDARDS 
CINTEL 
2773 Inductance Bridge 

HEWLETT PACKARD 
4261A Digital Automatic LCR Bridge 
4342 OLC Meter 22 KHz-70 MHz 

MARCONI 
TF868A Universal LCR Bridge 

MUIRHEAD 
D30A DC Bridge 0.15% 

PHILIPS . 
PM6302 RCL Bridge- direct reading 

WAYNE KERR 
8224 RCL BridgeO.l% 
8521 LCR Bridge 
B801 I CU681 /0801 I SR268 VHF 
Admittance Bridge with source and 
detector transistor adapter & D.C. Control 
Unit for transistor measurements 

COMMS & CA BLE TEST 
EQUIPMENT 

DYMAR 
BC282 Battery charger for 883 Radio 
Telephone 
8B3 Radio Telephone - VHF band - hand 
held 

HEWLETT PACKARD 
3556A Psophometer20 Hz-20 KHz 

MARCONI 
TF2091 White Noise Generator (exc. filters) 
TF2092 White Noise Receiver (exc. filters) 
TF2809 Data Line Analyser 

NORTHEAST ELECTRONICS 
TT537B Psophometer/VU Meter 

SEIMENS 
U2033 Psophmeter 

S.T.C. 
74106 Bridge Unit 

160 

975 
2600 

250 

160 

396 

600 
115 

750 

80 

245 

250 

1000 
1000 
600 

200 

475 

135 

Carston 
Electronics Ltd 
01-267 5311 
Shirley House, 27 Camden Road, 
London NW19NR. Telex: 23920. 

74184B Selective Level Measuring Set 
74216A Noise Generator 
74261A Psophometer 
742628 White Noise Generator & Receiver 
74307C Level Measuring Set 
74834C Distortion Measuring Set 
96016 Selective Null Detector 
GTA-2 Quantization Distortion Tester 
GTA4B Pattern Generator 

Prices 
from£ 

600 
300 
300 

2000 
175 
600 
200 
800 
900 

952010 MHz4 Digit 
9905 200 MHz 8 digit Counter Timer 

SYSTRON DONNER 
60533 GHz9 digit Counter BCD 0/P 
5103B Strip Printer for 6053/6054 

TEKTRONIX 
DC501 7 Digit 100M Hz Counter - TM500 
Plug-in 

VENNER 

Prices 
from£ 

96 
360 

790 
375 

180 

COMPUTER EQUIPMENT 
{90 day guarantee) lOOOF 32 MHz 7 digit counter/timer 190 

CENTRONICS 
702 matrix_printer 600 

DIGITAL TESTING EQUIPMENT 
HEWLETT PACKARD 

HEWLETT PACKARD 
9835A Desktop Computer 64K + expanded 
1/0 ROM + HP- IB interface. Includes 
C.R.T. Cartridge Tape Drive- Full 
documentation test tapes etc. 

TEKTRONIX 
4610-1 Hard copy printerfor4010 series 
computer display terminals 

COUNTERS & TIMERS 
FLUKE 
1912 520 MHz 7 digit Counter 

5900 

1600 

375 

1600A Logic Analyser 16 ch 20 MHz 
1600S Logjc Analyser 32 ch 20 MHz 
1602A Logic Analyser 16 ch 10 MHz 

TEKTRONIX 
832 Datacom Tester R.5232/V24 
833 As832 plus BERT /BLERT feature 

MAINS TEST EQUIPMENT 
DATALAB 
DL019 Mains Interface for DL905 

DRANETZ 
6063ch Volts Av/Spike/Time/Printer 

MARCONI TF2432 
560 MHz Frequency Counter 

10 Hz-560 MHz, 0.1 Hz Resolution. 8 digit 
L.E.D. readout. 10 mV sensitivity, automatic 

a.g.c. on input. Display hold facility. 
£275 

PHILIPS PM6456 
Stereo F.M. Generator 

For testing and aligning FM tuners and 
receivers. Separate L & R signals. 

Internal and External modulation facilities. 
X- tal controlled pilot signal. 
Adjustable multiplex signal. 

Tunable 100 MHz R.F. signal. 

1912A01 As 1912A but inc. re-charging 
batteries 
1920A 520 MHz 9 digit Counter inc. 8rst. 
mode 
1920A141250 MHz otherwise as 1920A 

HEWLETT PACKARD 
5300A/5305B 1300 MHz 6 Digit Cou.nter 
5345 500 MHz 11 Digit Counter Timer 

MARCONI 
TF 2432 560 MHz 8 digit Counter 

RACAL-DANA (E.I.P.) 
371 18 GHz 11 digit Counter with Source 
Locking facility 
371 18 GHz 11 Oigit Counter with high stab 
xtel option . Source Locking facility . 
HP- 18 opt 
8110 50 MHz 8 Digit Counter Timer 
9024 600 MHz 7 Yo d igit Counter 
90251 GHz 8 digit Counter 

£230 

430 

575 
•750 

425 
2000 

3liO 

4950 

5500 
320 
220 
450 

616 2ch AC lch DC Volts/ Av/Spike/ 
Time/ Printer 

GAY 
LDM AC/DC/Spike/ Time inc. Printer 

MISCELLANEOUS 
A .l. INDUSTRIES 
TCS General Purpose Gas Leak Detector -
intrinsically safe 

BRADLEY 
192 Oscilloscope Calibrator 

CO MARK 
1601BLS Thermom 10ch87 + 1000°C type K 
N. B. Thermocouples not included 

CROWCON 
71 P Inflammable Gas Detector/ Alarm 

DATALAB 
DL905 Digital Transient Recorder I Display 
Storage 

1150 
2250 

900 

1150 
1300 

300 

2950 

3300 

900 

290 

825 

50 

125 

1050 

FLANN 
16/11 RotaryVaneAttenuatorWG16 

HEWLETT PACKARD 
342A Noise Figure Meter 
X382A Rotary Vane Attenuator WG16 

MULTIMETRICS 
AF120 Dual H/Pass L/Pass active 
filter 20Hz- 2 MHz 

PH ILIPS 
PM 5501 Colour TV Pattern Generator 
PM 6456 Stereo FM Generator 

RADIOMETER 
SMGl Stereo FM Generator 

ROHDE & SCHWARZ 
BN252 Transistor Y Parameter Test Set 

S.T.C. 
74600J Attenuator 0-9 dB 5012 in 1 dB 
steps 
·74616f>.Attenuator0-100dB 6000 in 0.1 dB 
steps 

TEKTRONIX 
184 Time Mark Generator 
521 PAL Vectorscope 
528 TV Waveform Monitor 
575 Semiconductor Curve Tracer 
1485C TV Waveform Monitor PAL/NTSC 

TELONIC 
6001 RF Detector with Log Amplifier
Analogue display & recorder 0/P. 0.4-130 
MHz- 80 dB range 

YELLOW SPRINGS 
YS157 Water Pollution Measurement 
Systern -

NETWORK ANALYSERS/ 
PHASE METERS 

DRANETZ 
301A Analogue Phasemeter 5Hz-500KHz 

GENERAL RADIO 
1710/11/12/14 0.4-500 MHz 115 dB range 

HEWLETT PACKARD 
8405A Vector Voltmeter 1-1000 M Hz 
8407A/8412A/8601A 100 KHz-110 MHz 
complete Network Analyser system 
comprising Analyser, Phase/ Magnitude 

· display and Sweep Generator. 5012 or 7512 
system available. 80 dB dynamic range 
8414A Polar Display for 8410 N .W.A . 
8745A S Parameter Test Set 0.1-2 GHz 
11570A Accessory Kit for 8405A 
11600A Transistor Test Fixtures 
T018/T0-72 
11602A Transistor Test Fixtures 
T05/T0-12 
11604A Universal extension arm for 8745A 
11005A Flexible arm for 8743A 

OSCILLOSCOPES & 
ACCESSORIES 

Prices 
from£ 

EKTRONIX 
58 100 MHz 5mV 2 Trace 2T8, inc Probes 

75 200 MHz 2mV 2 Trace 2T base 

8016A Digital word generator-to 50 MHz 
1685 ' 9 X 32 bit 

171i0 LYONS 

Prices 
from£ 

3400 

75A 250 MHz 2mV 2 Trace 2T base 2100 PG73N20MHz10V501lR.T.5ns 390 
350 MHz 5mV 2 Trace 2T base 

B422T/base plug-in 50 MHz Trig for5000 
ries Mainframe 
1/4S3/5T1A 1 GHz Sampling scope 

A 18 75 MHz 5mV 2 Trace Plug-in 
A221 MHz lOI'V Differential Plug-in 
A26 200 MHz 5mV 2 Trace Plug-in 
B53A 2 Timebase Plug-in 100 MHz Trig 
403N 75 MHz 3 slot M/ Frame 
603100 MHz CRT r/out3 slot M/Frame 

ELEOUIPMENT 
/V1/V115MHz2Trace1mV 
!V5/V.515 MHz 5mV 2 Trace & fixed 

elay 
61 5 MHz 5mV 1 Trace 

EX SCAN 
U120 Large CRT XY Display with 

3600 RECORDERS & ACCESSORIES 
325 BRYANS SOUTHERN 
595 BS314 Chart 10' 4 Pen 16 speed 

420 DCM 
695 8100W Wow & Flutter Analyser = ~~T Linear Displacement & Transducer 

1~:: FYLDE 
154 8 ridge supply and Amplifier. 

425 HEWLETI PACKARD 
SBOM Chart 5" 1 pen 8 speed 

440 7015A XY 1 pen A4 size 

135 HONEYWELL 

280 

5600B Instrumentation tape recorder 14 ch 
FM/DR 

MICRO-MOVEMENTS 

1900 

800 

50 

110 

7liO 
700 

9000 

ote: we hold a range of cameras P.O.A. M10-120/ A Compact UV 10 ch 7 speed 
recorder (inc. galvos) 1900 

OSCILLOSCOPES (STORAGE) 
EWLETT PACKARD 

81A 100 MHz Mainframe 5cm/ i'S 
703A 35 MHz lOmV 2 Tr 2TB 1000 Dlv/ms 

EKTRONIX 
100 MHz 5mV 2 Tr 2TB 1350cm/ i'S 

313 25 MHz 3 slot M/frame split screen 
mil's 

613100 MHz 3 slot M/frame 4.5cm/ i'S 

POWER M EASUREMENT 
EWLETT PACKARD 
2A RF-Microwave Powermeter for use 
ith 470 series sensors 

78A Co-ax sensor for 432 meter 
0 MHz- 10 GHz 
486A Power sensor for 432 meter W .G. 16 

A/ 478A combined price 
2A/X486A combined price 

H Co-ax sensor for 435/436 
00 KHz-4.2 GHz 

ARCONI 

/6421 Microwave Powermeter & 
nsorO.ot-12.4 GHz 

POWER SUPPLIES ate 
DVANCE 
G5·20 Switching PSU module 5V-20A 

ixed 

RANDENBURG 

2600 
1400 

2950 

1700 
2700 

430 

160 
150 
550 
550 

220 

475 

800 

600 

90 

450 

PHILIPS 
PM8251 Chart 10" 1 pen 12 speed 

SELABS 
994 6 ch galvo preamp + DC bridge supply 
6008 UV chart 8" 25 ch 16 speed 
6150/51 UV recorder 12 ch-ine 6 champs 

SEIMENS 
M936 Chart 5" 1 pen 0-20 mA F.S .D. but 
can readily be adapted by internal links to a 
wide range of volt and current 
measurements 

SOLARTRON 
3240 Modular Data Logger system 
Note: UV recorders are priced Jess galvos 

SIGNAL ANALYSIS 
EQUIPMENT 

AIRMEC 
210AM/FM Mod Meter2.25 MHz-
300 MHz 
248A Wave Analyser 5-300 MHz 
853 Wave Analyser 30 KHz-30 MHz 

MARCONI 
TF791D FM Mod meter 
TF2330 Wave Analyser 20Hz-50 KHz 
TF2330A WaveAnalyser20 Hz-76KHz 

RADFORD 
DM52 Distortion meter 20 Hz-20 KHz 

SOUND TECHNOLOGY 
1700A Distortion Meter 10 Hz-100 KHz inc. 
oscillator 

WAYNE KERR 
A321 Wave Analyser 20 Hz-20 KHz 
Note: see also "Spectrum Analysers" 

375 

4liO 
950 

1275 

150 

P.O.A . 

235 
200 
200 

170 
475 
900 

200 

800 

180 
30/50-30V-§A variable 
30/20 0-30V-20A variable 

.----------------i=FSL 5V- 20A PSU module 

110 
226 

80 
420 
190 
85 

SIGNAUFUNCTION/ + SWEEP 
GENERATORS 

CROTECH ThesesrtJ brsnd· 
new instruments 

3030 15 MHz 1 Trace 5mV built-in 
component tester 
303315 MHz 1 Trace 5mV battery 
operation 
303415 MHz 2 Trace 5mV battery 
operation 
313115 MHz2 Trace 5mV built-in 
component tester J 

3337 30 MHz 2 Trace 5mV with signal 
delay 

60/25 0-60V-25A variable metered 
B30/100-30V-10A variable 
OPS/2Twin5V@ SA+ 15-0-15V@ lA 
SV700-35V-10A or0-70V-5A variable 

EWLETT PACKARD 
688 0-40 V variable 30 A Metered V + I 

ARCONI 

E16460-75V variable SA Metered V + I 

PULSE GENERATORS 
DVANCE .. ______________ ..,G 52A Modular pulse generator system -

BIOMATION 
350 Compact XYZ Display 

GOULD ADVANCE 
OS1000B 20 MHz 5mV 2 Trace 

HEWLETT PACKARD 
182C 100 MHz Mainframe 

ide range of configurations - cost 
ependent on modules - typical 
G5002D0.1 Hz-1 MHz50V100!1 Double 
ulseR .T . 15ns. 

EWLETT PACKARD 
11A0.1 Hz-20 MHz 16V50!1 RT tOns inc 

320 

575 

75 

495 

650 

290 

475 

FARNELL 
SSG520 10 MHz-520 MHz Generator -
Auto Phaselock. AM/FM and SIN AD 
feature. Reverse power protection 

GENERAL RADIO 
1362 Generator220-920 MHz 

GOULD 
J38 Generator 10 Hz-10 MHz 0/ P level 
meter&Attn. 
J4 Generator as J3 but no output level 
meter 
SG21 Generator - Square Wave only 
0.3-100 MHz 

HEWL~TT PACKARD 
204C Oscillator 5 Hz-1.2 MHz 
204D Oscillator 5 Hz-1 .2 MHz inc. 80dB 
attenuator 
600E Generator 10-480 MHz AM/Pulse 
8614A Generator800-2400 MHz 
AM/FM/Pulse 

2000 

375 

350 

220 

80 

230 

280 
400 

2800 

8660C/86632A/86603A Synthesised Signal 
Generator 1-2600 M Hz AM/ FM digital 
readout, push button controls, BCD 

·programmable 
618B Generator3.8c7.5 GHz 
612 Generator450-1230 MHz 
614 Generator 0 .8-2.1 GHz 

IEC 
F51A Function 1 mHz-10 MHz 
Sin/Sq/Tri/ Pulse/ Ramp 

LEVELL 
TG150DM Generator 1.5 Hz-150 KHz 
battery operated 

MARCONI 
TF144H/4S Generator 10 KHz-72 MHzAM 
TF955/2 Generator0.2-220 MHz AM/FM 
TF1066B/1 Generator 10-470 MHz AM/FM 
TF2000 Generator 20 Hz-20 KHz-111 dB 
attenuator 
TF2002/3MI Generator 10 KHz-72 MHz 
AM only 
TF2011 / S Generator96-140 MHz FM only 
TF2012 Generator 400-520 MHz FM 
TF2015 Generator 10-520 MHz AM/FM 
TF2015/ 1 Generator as 2015 w ith narrow 
FM deviation 
TF2015/2171 Generator system w ith phase 
lock synchroniser 
TF2015-1 /2171 Generator system with 
phase lock synchroniser 
-;"F2020 Synthesised AM/FM.Generator 
50 Kl:iz-520 MHz. Built-in modulation 
oscillator. State of the art performance. 
Can use on GP-IB with optional adapter 
TF2171 Synchroniser for 2015 

PHILIPS 
PM5108L Function 0.1 Hz-1 MHz 
Sin/Sq/Tri 0/P meter - 50.and600!1 
PM5127 Function 0.1 Hz-1 MHz Sin/Sq/ 
Tri/Rmp 
PM5129 Function 1 mHz-1 MHz Sin/Sq/ 
Tri/Ramp/Pulse + Sweep+ Burst 

RADIOMETER 
MS27G Generator 0.3-240 MHz AM/FM 

TEXSCAN 
9900 Sweeper 10-300 MHz 6/ in CRT disp 
VS60 Sweeper 5-1000 MHz 

WAVETEK 
143 Function 0.0001 Hz·20 MHz 
Sin/Sq/Tri/Pulse 

SPECTRUM ANALYSERS 
HEWLETT PACKARD 
141T/8552B/8555A 10 MHz-18 GHz 
system 

MARCONI 
TF2370 30 Hz-110 MHz Digi-store display 
built-in counter and tracking gen 

TEKTRONIX 
7L5/L320 Hz-5 MHz Plug-in for7000 series 
M/Frame 10Hz resolution. Sensitivity 
-148 dBV. Impedance 50!1, 600!1 and 
1 Mil . C.R.T. readout. Digl-store display 
7L 131 K'Hz-1800 MHz Plug-in for 7000 
series M/Frame 
7L 181 .5-18 GHz Plug- in for7000 series. 
High resolution. Digital storage display. 
Built-in pre- selector 
7603/7L5/ L3 System w ith display 
20 Hz-5 MHz 

-7603/7L13 System with displayO,. 1-1800 
MHz 
7613/7L 13 System with storage/var. 
persist. display 
7603/7L18 System with display 1.5-18 GHz 
(60 GHz w ith external mixers) 

VOLT/MULTI-METER 
(ANALOGUE) 

BOONTON 
92CAC/RF10KHz-1 .2GHZ Y,mV-3V 

Prices 
from£ 

14000 
975 
750 
825 

375 

60 

550 
670 
690 

7liO 

550 
650 
550 

11 50 

1350 

1900 

1950 

6900 
1050 

425 

450 

545 

585 

525 
890 

695 

10250 

7500 

6750 

7700 

8600 

7750 

8900 

9900 

9500 

250 

HEWLETT PACKARD 
400E 10 Hz-10 MHz 1mV-300V DC 0/P 
400H 10 Hz-4 MHz 1mV-300V 
411A-Q.5-500MHz 10mV-10V DC 0 / P 
427 AC/DC/V/!1 
3400 TRMS 10 Hz-10 MHz 1mV-300V 
DC-0/P 

LEVELL 
TM11 Analogue Multi meter AC/ OCIV I 1 /!1 

M. L. ENGINEERING 
NAMV - DC sensitive I' Volt/ nAmp meter 
centre zero 

MARCONI 
TF2600 10 Hz-10 MHz 1mV-300V AC+ DC 
0/P 
TF2604 20 Hz-1.5 GHz 300mV-300V 

PHILIPS 
PM2404 Analogue Multimeter 
AC/DC/V/1/Il 

RACAL-DANA (E.I.P.) 
9301 RMS 10 KHz-1.5 GHz 100)JV-300V 

VIBRON/E.I.L. 
338-2 1 mV-lV Electrometer 

VOLT/MULTI-METER (DIGITAU 
BOONTON 
92AD 1999FSD 10 KHz-1 .2 GHz 101-'V res 

FARNELL 
DM131D 1999 F.S .D . AC/DC/V/1/Il & 
Temperature. Mains/battery - Temp 
probe included 

FLUKE 
8010A2000 FSD TAMS AC/DC/VIIl 
8010A01 As 8010A + re-charging batteries 
8050A20000 FSD AC/DC/VIIl dB TRMS 
8050A-01 As8050A + re-chg batteries 
8200A 16000 F.S .D. DC only fast reading 
system Voltmeter 
8300A 120000 F.S.D. DC only fast reading 
system Voltmeter 
8800A 200000 FSD AC/DC/VIl 

GOULD 
DMM71999 FSO AC/DC/V/1/Il 

HEWLETT PACKARD 
3490A lOOOOOFSD AC/ DC IV /!1 

SOLARTRON 
A200 19999FSD DC only 1!-'V-1 KV 
A20319999FSD AC/DC/V/12 
A205 19999FSD TRMS AC/ DC IV Ill 

LOW COST CORNER 
Items in this box have 30 day 

guarantee only. 

AIRMEC 
210 AM/ FM Modulation meter from 
2.25-300 MHz 

HEWLETT PACKARD 
1600A Logic Analyser 16 channels 20 MHz 
Clock rate 

HEWLETT PACKARD 
608E 10-480 M Hz AM/Pulse Signal 
GeneratcJr 

M.L. ENGINEERING NAMV 
D.C. Sensitive nAmp/J.lVolt meter-
centre zero 

TEKTRQNIX 
575 Transistor Curve Tracer 

TAYLOR 
62A AM/FM Signal Generator4-120 MHz 

182T 100 MHz Mainframe with digital 
normaliser interface 1~ . 
1804A 50 MHz 20mV 4 Trace Plug-in 
1825A Dual Timebase Plug-in 
1805A 100 MHz 5niV 2 Trace Plug-in 

PHILIPS 
PM320715 MHz 5mV2Trace TV trig 
PM3211 15 MHz 2mV 2 Trace TV trig 
PM3212 25 MHz 2mV 2 Trace TV trig 
PM323310 MHz 2mV 2Ch fixed delay Dual 
Beam 
PM3244 50 MHz 5mV 4 Trace 2T base 
PM3260 120 MHz 5mV 2 Trace 2T base 
PM3262 100 MHz 5mV 2 Trace 2T base 
TrView 

~~~ull details and specification of equipment listed available. Because. of long copy dates this list is not com~rehensive - rin~ for 
~Inventory update or tell us your SPECIFIC NEEDS. Hours Monday to Fnday, 9.30 a.m.-5 p.m. (lu-nch, 1-2 p.m.). Pnces exclude dehvery 

nd VAT. 
e take Access or Visa. 

~:nCarston EleCtronics Ltd 
1150 

All items have a 12 month guarantee unless otherwise stated. 
01·267 5311 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


20 

Here is the expertise 
you can depend on-

When you choose a mast from the com~re
hensive Clark range you are assured of a h1~h 
standard of Engineering and operational relia
bility. 

Why compromise? 

Extended heights 4 metres-30 metres, capable 
of lifting head load 1 kg-
200 kgs . 
Sectional or telescopic 
air operated for field or 
vehicle mounting. 
Write or phone us for 
details today. 

Clark Q.T.4M/HP mast shown on tri
pod, extended to 4 metres and tripod 
folded for transit. Available in heights 
up to 12 metres. . . . 
This mast is ideal for ra1s1ng light
weight antennas for field or vehicJe 
mounting. 

,:,. 
CLARK MASTS LTD. ClARK '<,., Binstead, 
Isle of Wight, 
P033 3PA, England. 
Telephone : Ryde (0983) 63691, Telex : 86686. 

WW - 066 FOR FURTHER DETAILS 

TECHNOMATIC TECHNOMATIC TECHNOMATIC 

* SPECIAL OFFER * 
2114L - 200ns 
2114L - 450ns 
2716 (+5V) 
2732 
2532 
6116P-3 

1.24 
95p 
90p 

210p 
425p 
400p 
525p 

ATOM • ~· Basic Built 8K + 2K £135 
Expanded 12K + 12K + VIA£185 

(P&P £2.50/unit) 

25-99 
90p 
85p 

200p 
400p 
375p 
500p 

3A 5V Regulated Power Supply £22 (£1.80 P&P) ATOM PSU £7 + 
£1.20 P&P 

F.P. ROM £20 1 K RAM £2 (2x2114L) Toolbox ROM £25 
New Colour Encoder Card £39 + £1 P&P 
ATOM Sound Board Kit£34.95 + £1 P&P 

ATOM Vision Kit £46 + £1 P&P 
ATOM DISK PACK complete with Controller Card, PSU to run 
disc pack + 12K + 12K ATOM, Connector cable and socket, 

instruct ion book and manual £299 + £6 carriage 
FULL RANGE OF ATOM ACCESSORIES & SOFTWARE IN STOCK· 

BBC Microcomputer Memories, Expansion Sockets and 
Connectors now available 
Send for our detailed lists 

PRINTERS EPSONMXSOF/T 
e 9x9 matrix with true descenders e 80 CPS Bi-directional with 
log ic seeking e 80 columns w ith condensed, emphasised en
larged characters e Full Graphics capability (F/T 2) e MX 80 

F/T 1 £340 e MX80 FIT 2£360 
Carriage £10/printer 

BBC recommend MX 80 F/T 2 for their computer 

MICRO TRAINER. 
e Based on the successful RCA 1802 CMOS microprocessor, 

this development kit offers the most comprehensive facilities 
at the lowest cost; the ideal teaching aid, or a powerful 
software development tool for 1802 control systems. 

e Low resolution video display permits display of 1802 register 
set or blocks of stored data. 

e 4K virtual machine monitor provides single step simulator for 
program tracing and debugging, with single line dis
assembler. 

e 1%K of RAM for user programs. 
e Many other features plus professional PTH board for simpli

fied construction. 

SOFTY II 
Ari ideal software development tool. A 
program can be developed, debugged 
and verified and then can either be com
mitted to an EPROM or the program can 
be used in any host computer by plug
ging the SOFTY into its EPROM socket. 
See the review in Sept. '81 PE for the 
various facil ities provided on SOFTY. 
SOFTY complete With PSU, ROMULATOR 

&TV leads 

£169 

MENTA 
New Z80 Development System. Plugs into TV and cassette 
recorder. 40-key direct ASSEMBLER/EDITOR, 24 bits of 1/0. Ideal for 

study, microcontrol and robotics. Power supply and TV lead incl. 

£115 
Floppy Disc Drive Mechanism 
Teac FD50A 5%", £150 + £2.50 P&P. 
Olivetti FD501AF 5Y4'', £150 + £2.50 P&P. 

UVERASERS 
UV1B £42 UV140 £61.50 UV141 £78 

Xeltron Diskettes: 
S.S.D.D. £23 for 10 Discs+ Library Case. 
D.S.D.D. £27 for 10 Discs+ Library Case. 

Up to Up to As UV140 but 
6 EPROMS 14 EPROMS with timer 

. All above ERASERS fitted with the safety interlocks 
' to avoid accidental exposure to UV rays . 

. ~ ,,)r 
·--~...,.__,.,.;.;. 

TECHNOMATIC TECHNOMATIC TECHNOMATIC 

WIRELESS WORLD JUNE 1982 

4002 15p 
7400 llp 74367 4006 65p 
7401 11p 74368 4007 · l&p 
7402 12p 74390 4008 60p 
7403 12p 74393 4009 35p 
7404 12p 74490 4010 40p 
7405 18p 74LSSERIES 4011 14p 
7406 2Sp 74LSOO 12p 4012 16p 
7407 2Sp 74LS01 14p 4013 3Sp 
7408 14p 74LS02 14p 4014 60p 
7409 15p 74LS03 14p 4015 60p 
7410 15p 74LS04 t5p 4016 30p 
7411 20p 74LS05 15p 4017 45p 
7412 20p 74LS08 16p 4018 60p 
7413 22p 74LS09 15p 4019 32p 
7414 35p 74LS10 15p 4020 60p 
7416 2Sp 74LS11 15p 4021 65p 
7417 2Sp 74LS13 25p 4022 70p 
7420 17p 74LS14 40p 4023 20p 
7421 30p 74LS20 15p 4024 40p 
7422 ZOp 74LS21 15p 4025 ZOp 
7423 22p 74LS22 16p 4026 130p 
7425 28p 74LS27 16p 4027 32p 
7426 30p 74LS30 1Sp 4028 60p 
7427 2Sp 74LS32 16p 4029 75p 
7428 30p 74LS38 16p 4030 40p 
7430 15p 74LS42 36p 4031 170p 
7432 2Sp 74LS47 40p ' 4034 160p 
7433 27p 74LS48 7Sp 4035 BOp 
7437 27p 74LS51 15p 4036 295p 
7438 30p 74LS55 30p 4039 29Sp 
7440 17p 74LS73 25p 4040 55p 
7441 70p 74LS74 16p 4041 70p 
7442A 38p 74LS75 24p 4042 55p 
7443 90p 74LS76 20p 4043 60p 
7445 60p 74LS83 45p 4044 70p 
7446A 93p 74LS85 50p 4046 70p 
7447A 45p 74LS86 20p 4047 75p 
7448 45p 74LS90 28p 4048 55p 
7450 17p 74LS92 40p 4049 27p 
7451 17p 74LS93 30p 4050 27p 
7453 17p 74LS95 45p 4051 60p 
7454 17p 74LS96 100p 4052 BOp 
7460 17p 74LS107 45p 4053 60p 
7470 38p 74LS109 30p 4054 130p 
7472 30p 74LS112 34p 4055 125p 
7473 30p 74LS113 30p 4056 120p 
7474 20p 74LS114 30p 4059 SOOp 
7475 30p 74LS122 42p 4060 90p 
7476 30p 74LS123 SOp 4063 100p 
7480 SOp 74LS 1 24 120p 4066 35p 
7481 100p 74LS125 30p 4067 400p 
7482 70p 74LS126 30p 4068 1Bp 
7483A 45p 74LS132 45p 4069 1Bp 
7484 l OOp 74LS133 30p 4070 18p 
7485 90p 74LS136 30p 4071 1Bp 
7486 ZOp 74LS138 34p 4072 18p 
7489 210p 74LS139 38p 4073 ZOp 
7490A 25p 74LS145 7Sp 4075 20p 
7491 60p 74LS147 180p 4076 60p 
7492A 30p 74LS148 90p 4081 16p 
7493A 30p 74LS.151 40p 4082 20p 
7494 SOp 74LS153 60p 4086 72p 
7495A SOp 74LS154 90p 4089 150p 
7496 45p 74LS156 40p 4093 40p 
7497 120p · 74LS156 40p 4094 150p 
74100 85p 74LS157 35p 4095 95p 
74107 22p 74LS158 38p 4096 95p 
74109 40p 74LS160 40p 4097 340p 
74116 90p 74LS161 40p 4098 90p 
74118 75p 74LS162 40p 4099 120p 
74119 90p 74LS163 40p 40085 90p 
74120 70p 74LS184 48p 40097 120p 
74121 2Sp 74LS1 65 100p 40098 120p 
74122 45p 74LS166 90p 40102 1BOp 
74123 48p 74LS170 120p 40103 1BOp 
74125 40p 74LS173 · 70p 40106 45p 
74126 40p 74LS174 45p 40109 100p 
74128 40p 74LS175 SOp 40163 100p 
74132 45p 74LS181 140p 40173 120p 
74136 32p 74LS190 SOp 40174 90p 
74141 85p 74LS191 SOp 40175 lOOp 
74142 ZOOp 74LS192 SOp 40193 120p 
74145 70p 74LS193 48p 40257 160p 
74147 100p 74LS194 40p 4502 70p 
74148 7Sp 74LS195 48p 4503 SOp 
74150 SOp 74LS196 60p 4507 40p 
74151A 45p 74LS197 65p 4508 200p 
74153 45p 74LS221 60p 4510 65p 
74154 69p 74LS240 70p 4511 SOp 
74155 50p 74LS241 70p 4512 65p 
74156 SOp 74LS242 BOp 4514 150p 
74157 50p 74LS243 BOp 4515 150p 
74159 100p 74LS244 65p 4516 75p 
74160 60p 74LS245 90p 4518 45p 
74161 60p 74LS251 40p 4520 70p 
74162 80p 74LS253 40p 4521 150p 
74163 60p 74LS257 45p 4526 75p 
74164 SOp 74LS258 45p 4527 90p 
74165 55p 74LS259 BOp 4528 7Sp 
74166 70p 74LS260 100p 4532 90p 
74170 140p 74LS266 2Sp 4534 SOOp 
74172 300p 74LS273 75p 4536 300p 
74173 65p 74LS279 45p 4538 120p 
74174 80p 74LS283 45p 4539 110p 
74175 60p 74LS295 4543 100p 
74176 50p 74LS298 160p 4553 290p 
74177 70p 74LS323 250p 4555 SOp 
74178 lOOp 74LS324 150p 4556 60p 
74180 SOp 74LS348 1SOp 4560 1B0p 
74181 160p 74LS352 lOOp 4568 300p 
74182 90p 74LS353 lOOp 4569 1BOp 
74184A 90p 74LS363 160p 4572 30p 
74185 120p 74LS384 160p 4583 90p 
74186 SOOp 74LS365 32p 4584 45p 
74188 32Sp 74LS367 32p 4585 100p 
74190 50p 74LS368 38p 14495 400p 
74191 74LS373 70p 
74192 74LS374 70p 
74193 74LS375 SOp 74SSERIES 
74194 74LS377 90p 74500 BOp 
74195 . 74LS378 70p 74504 60p 
74196 74LS390 55p 74508 75p 
74197 74LS393 SOp 74532 90p 
74198 74LS395 74S74 90p 
74199 74LS399 74585 300p 
74221 74LS540 74586 180p 
74251 74LS541 74S124 300p 
74273 74LS640 745132 160p 
74276 74LS641 74S133 7Sp 
74278 74LS644 745138 22Sp 
74279 74LS645 745139 22Sp 
74283 74LS669 745157 2SOp 
74284 74LS670 745163 300p 
74285 74LS682 745174 2SOp 
74290 74LS684 745175 320p 
74293 4000 745194 3SOp 
74298 4000 745241 450p 
74365 

WIRELESS WORLD JUNE 1982 

AN103 200p M83730 
AYl-0212 600p MC1310P 
AYl-1313 668p MC1445 
AYl-1320 - 320p MC1458 
AYl -5050 140p MC1495L 
AY3-1350 MC1496 
AY3-8910 , SSOp MC3340P 
AY3-8912 &SOp MC3401 
AY54007D 520p MC3403 
CA3028A 120p MK50398 
CA3019 BOp ML920 
CA3046 70p MM57160 
CA3048 22Sp MN6221A 
CA3059 300p NE531 
CA3060 350p NE555 
CA3080E 72p NE556 
CA3086 48p NE564 
CA3089 200p NE565 
CA3090AQ 375p NE566 
CA3130E 90p NE567 
CA3140 SOp NE570 
CA3160E lOOp NE571 
CA3161E 190p NE5534A 
CA3162 450p PLL02A 
CA3189E 300p RC4136 
CA3240 120p RC4151 
CA3280G 200p 55668 
DAC1408-8 200p SAD1024A 
HA1366 300p SFF96364 
HA1388 270p SL490 
ICL7106 850p SN76477 
ICL72168 130p SN76488 
ICL7217 130p SP8515 
ICL7611 130p TA7120 
ICL8038 300p TA7204 
ICM7555 80p TA7205 
LC7120 3SOp TA7222 
LC7130 350p TA7310 
LF347 160p TAA271 
LF351 48p TBA651 
LF353 lOOp TBA800 
LF356P 95p T8A810 
LF357 120p T8A820 
LM1QC 425p TBA950 
LM301A 27p TCA220 
LM310 120p TCA940 
LM318 200p TDA1004A 
LM319 22Sp TDA1008 
LM324 30p TDA1010 
LM334Z £1 TDA1022 
LM335Z 140p TDA1024 
LM339 SOp ig~:~}~8 LM348 75p 
LM358P 60p TDA2002V 
LM377 175p TDA2006 
LM380 75p TDA2020 
LM381AN 180p TL064 
LM382 120p TL071/81 
LM386 75p TL072/82 
LM387 120p TL074 
LM389 95p TL084 
LM393 100p TL094 
LM394CH £3 TL170 
LM709 36p TL430C 
LM710 50p UAA170 
LM711 70p UA2240 
LM725 £9 ULN2003 
LM733 70p UPC575 
LM741 18p UPC592H 
LM747 70p UPC1156H 
LM748 35p XR2206 
LM2917 200p ZN414 
LM3302 90p ZN419C 
LM3900 SOp ZN423E 
LM3909 95p ZN424E 
LM3911 130p ZN425E 
LM3914 210p ZN427E 
LM3915 22Sp ZN1034E 
LM3916 225p ZN1040E 
LM13600 110p ZNA234 
M51513L 300p 
M51516l 500p 
MB3712 200p 

1A +ve 
5V1A 7805 45p 
sv 7806 SOp -ve 
8V 7808 SOp 7905 

12V1A 7812 SOp 7906 
15V1A 7815 55p 7908 
18V1A 7818 55p 7912 
24V1A 7824 55p 7915 

5V 1 OOmA 78L05 30p 7918 
7924 SV 1 OOmA 78L06 30p 

79L05 8V 100mA 78L08 30p 
12V 100mA 78L 12 30p 12V 79L12 
15V 100mA 78l15 30p 15V 79L15 

OTHER REGULATORS 
LM3Q9H 1A5V lOOp 78HGKC 
LM309K 1A5V 135p 78H05KC 
LM317K 32Sp 78MGT2C 
LM317T 1AAdj 200p 78GUIC 
LM337T 225p 79GUIC 
LM323K 3A 5V 500p 79HGKC 
LM723 1 SOmA Adj ICL 7660 

37p TL497 
TL494 400p LM305AH 
78S40 225p 

2N5777 45p 
OCP71 1BOp ORP61 
ORP12 120p TIL78 
TIL32 55p 

OPTO-ISOLATORS 
ILD74 130p TIL111 
MCT26 lOOp TIL 112 
MCS2400 190p TIL113 
IL074 240p TIL116 

LEOS 
0.125" 
TIL209 R l lp 0.2" 
TIL211 Gr 16p TIL220 R 
TIL212 Ye 1Bp TIL222 Gr 
TIL216 R 18p TIL228 Ye 

DISPLAYS 
MAN3640 3015F 200p 

DL704 140p MAN4640 
DL707 140p NS85881 
Dl7750 200p TIL311 
DL7760 200p TIL312/3 
FND357 120p TIL321 
FND500 90p Tll322 
FND507 90p Tll330 

£4 
150p 

30p 
350p 
70p 

120p 
90p 
75p 

750p 
BOOp 
620p 
600p 
150p 
20p 
SOp 

420p 
130p 
155p 
140p 
375p 
375p 
130p 
SOOp 
60p 

ZOOp 
260p 
850p 
800p 
350p 
450p 
450p 
7S0p 
180p 
ZOOp 
90p 

180p 
180p 
275p 
200p 

90p 
100p 
90p 

300p 
3SOp 
200p 
300p 
320p 
22Sp 
520p 
120p 
2SOp 
300p 
32Sp 
3SOp 
320p 

45p 
75p 

130p 
110p 
ZOOp 

SOp 
70p 

170p 
300p 
100p 
400p 
200p 
300p 
300p 

90p 
22Sp 
1SOp 
135p 
3SOp 
62Sp 
ZOOp 
700p 
850p 

SOp 
60p 
60p 
SOp 
SOp 
60p 
60p 
65p 
70p 
70p 

600p 
5SOp 
140p 
ZOOp 
22Sp 
700p 
200p 
300p 
250p 

120p 
120p 

55p 

90p 
90p 
90p 
90p 

13p 
15p 
22p 

1802CE £:1 
2650A £12 
6502 £4 
6502A £5 
6800 £3 
6802 350p 
68802 £8 
68809 £14 
6809 850p 
6809E. £15 
8035 350p 
B039 £4 
8080A 2BOp 
8085A 450p 
1NS8060 £11 
TMS9980 £20 
Z8 £24 
ZBO 320p 
Z80A 360p 
Z80B £15 
8088 £18 

SUPPORT 
DEVICES 
3242 BOOp 
3245 450p 
6520 280p 
6522 450p 
6532 600p 
6551 650p 
6821 120p 
68821 220p 
6851 650p 
6821 120p 
6850 140p 
68850 220p 
6852 250p 
6854 £:1 
6875 600p 
8154 950p 
8155 450p 
8156 £5 
8205 225p 
8212 160p 
8214 3S0p 
8216 100p 
8224 200p 
8226 250p 
8228 250p 
8243 320p 
8250 850p 
8251 320p 
8253 450p 
8255 300p 
8256 £36 
8257 SOOp 
8259 SOOp 
8279 550p 
8284 350p 
8288 £11 
Z80P10 2801' 
Z80AP10 £3 
Z80CTC ZBOp 
Z80ACTC £3 
Z80ADART 

BOOp 
Z80ADMA £?2 
Z80S10-0 f.9 
Z80S10-1 i9 
Z80S10-2 £9 

400p 
2102-3L 120p 
21078 SOOp 
2111A 300p 
2112-A 300p 
2114-2L lOOp 
2147 45llp 
4027-3 300p 
4044-45 45Gp 
4116-15 90p 
4116-20 75p 
4118-3 SOOp 
4118-4 450p 
4184-2 £6 
481 SAP-3 320p 
5101 lOOp 
6116P-3 550p 
6116LP-3 7S0p 
6514-45 £3 
6810 200p 
7489 210p 
745189 325p 
745201 3SOp 
745289 32Sp 

ROM/ 
PROMs 
74S188 32Sp 
74S287 380p 
745288 . 226p 
74S387 32Sp 
745471 6SOp 
74S473 &SOp 
74S474 6SOp 
74S570 &SOp 
74S571 &SOp 
74S573 9SOp 

EPROMs 
1702A 500p 
2708 300p 
2716 225p 
2564 £2S 
2516 225p 
2532 425p 
2732 425p 
2716-350NS 

SOOp 
2732-350NS 

750p 

AY-3-1015P 
300p 

AY-5-1013P 
300p 

COM8017 300p 
IM6402 450p 
TR1602 300p 

LOW PROFILE DIL ~OCKETS BY TEXAS 
8 pin 9p 18 pin . 16p 24 pin 24p 

14 pin 10p 20 pin 18p 28 pin 26p 
16 pin 11p 22 pin 22p 40 pin 30p 

TRANSISTORS 
AD161/2 4Sp 
BC107/8 13p 
BC109C 14p 
8C117 20p 
8C147/8 liP 
8C149 10p 
BC157/8 lOp 
BC159 11p 
BC169C 12p 
8C172 12p 
BC177/8 17p 
BC179 18p 
BC182/3 lOp 
BC184 11p 
8C187 30p 
BC212/3 11p 
BC214 12p 
BC237 15p 
8C327 16p 
8C337 16p 
BC338 16p 
BC481 36p 
BC477/8 30p 
BC516/7 40p 
BC5478 14p 
BC548C 12p 
BC549C 16p 
BC557B 14p 
BC559C 16p 
8CY70 18p 
8CY71/2 22p 
BD1 31 /2 . SOp 
BD135/6 40p 
BD139 40p 
80140 60p 
80189 BOp 
8D232 60p 
8D241 60p 
BD242 60p 
8F244B 35p 
BF256B 50p 
BF257/8 32p 
BF259 38p 
BF337 30p 
8FR39 25p 
BFR40/1 2Sp 
BFR79 2Sp 
BFR80/1 2Sp 
BFX29 40p 

8FX30 
8FX84/5 
BFX86/7 
BFX88 
8FX89 
8FY50 
8FY5112 
BFY90 
BRY39 
BSX19/20 
8U104 
BU105 
BU108 
BU109 
BU126 
8U180A 
BU205 
BU208 
8U406 
BUX80 
E310 
MJ802 
MJ2501 
MJ2955 
MJ3001 
MJE340 
MJE2955 1 
MJE3055 
MPF102 
MPF103/4 
MPF105 
MPSA06 
MPSA12 
MPSA13 
MPSA20 
MPSA42 
MPSA43 
MPSA56 
MPSA70 
MPSA93 
MPSU06 
MPSU07 
MPSU45 
MPSU65 
TIP29A 
TIP29C 
TIP30A 
TIP30C 
TIP31A 
TIP31C 

AM26LS31 
160p 

AM26LS32 
190p 

· DAC80 £20 
DM8131 375p 
DP8304 480p 
DS8830 140p 
DS8831 140p 
DS8832 ZSOp 
DS8833 22Sp 
DS8836 1S0p 
DS8838 22Sp 
LF1 3201 4SOp 
MC1488 55p 
MC1489 55p 
MC3418 9S0p 
MC3446 300p 
MC3480 8SOp 
MC3486 500p 
MC3487 300p 
MC4024 32Sp 
MC4044. 32Sp 
MC14411 700p 
MC14412 900p 
MC4044 32Sp 
MM58174 £12 
ULN2003A 

100p 
ULN2004A 

100p 
75107 1B0p 
75110 160p 
75112 160p 
75114 160p 
75115 160p 
75121 140p 
75122 140p 
75150P 140p 
75154 140p 
75182 230p 
75324 37Sp 
75361 1SOp 
75363 1SOp 
75365 l SOp 
75451/2 72p 
75453/4 72p 
75491 / 2 70p 
8T26/20 120p 
8T95/96 120p 
8T97/98 120p 
81 LS95/96 90p 
81 LS97/98 90p 
9602 220p 
9637AP 160p 
ZN425E-8 3SOp 
ZN426E-8 3SOp 
ZN427E-8 &SOp 
ZN428E-8 500p 

32.768KHz 
lOOp 

100KHz 250p 
200KHz 280p 
Freq in MHz 
1.0 290p 
1.008 275p 
1.5 450p 
1.8432 210p 
2.00 225p 
2.45760 ZSOp 
2.5 2SOp 
3.276 1SOp 
3.5795 lOOp 
3.686 300p 
4.00 150p 
4.194 200p 
4.43 110p 
4.608 2SOp 
4.915 2SOp 
5.0 175p 
6.0 lSOp 
6.144 2SOp 
7.0 1SOp 
7.168 17Sp 
8.00 17Sp 
8.86 175p 
10.00 17Sp 
10.5 250p 
10.7 150p 
12 250p 
13 350p 
14.318 17Sp 
14.756 250p 
15 200p 
16.00 2S0p 
18.00 ZOOp 
18.432 150p 
19.968 1S0p 
20 200p 
26.690 150p 
27.145 ZOOp 
38.6667 175p 
48.0 175p 
55.5 400p 
116 .. 300p 
145.80 250p 

; 

AY-5-2376 
700p 

74C922 500p 

6MHzUHF 
375p 

8MHzUHF 
450p 

CONNECTOR SYSTEMS 
JUMPER LEADS 

24" Cable with Headers 
14pin 16pin 24pin 40pin 

Sing le end 145p 165p Z40p 3BOp 
Double end 210p 230p 345p 540p 

Cable with Sockets 
20pin 26pin 34pin 40pin 

Single end (24") 

Double end ~~~f 210p 270p 300p 

290p 385p 491ip 540p 

ID CONNECTORS 
(Speed Bloc type) 

No of ways 10 20 26 34 
Header 
Plug 90p165p200p240p270p 
Recp'cle 90p 165p200p240p270p 
Edge conn 200p240p300p380p550p 

EUROCONNECTORS 
Plug 

DIN 41612 2x32 Way 
300p 

Angled 2 + 32 Way 350p 
DIN 41617 31 Way 200p 200p • 

· (for 2x32 Way please specify A + B 
orA+ Ctype) 

DIN41612 3x3 2-way 
3SOp 

DIN41617 21 way 180p 

OIL HEADER PLUGS 

solder type 
14~~~ 16~ 2{CJ~ 4ff~; 

IDC type 130p 140p 200p 285p 

MIN D CONNECTORS 
No. of ways 9 15 25 

MALE 
Solder 90p135p200p280p 
Angled 160p230p265p425p 

FEMALE 
Solder 125p 190p245p375p 
Angled 175p240p310pSOOp 
Hoods 100p100p100p150p 
Centronix type 37-way conn. £6.SO 
25-way D conn. jumper M: £5 F; £5.50 
25-way IDC Female connector· £4 

OIL SWITCHES 
4-way 90p 
8-way 120p 
6-way £105p 
10-way 1SOp 

2x18Way 
2 x 22 Way 310p 
2 >1. 23 Way 335p 
2 x 25 Way 3S0p 
1 X 43 Way 260p 
2 X 43 Way 4S0p 
1 x 17 Way 700p 

70p 
BOp 

100p 

2N3055 48p 
2N3442 140p 
2N3553 240p 
ZN3584 2SOp 
2N3643/4 48p 
2N3702/3 12p 
2N3704/5 12p 
2N3706/7 14p 
2N3708/9 12p 
2N3773 300p 
2N3819 2Sp 
2N3820 40p 
2N3823 SOp 
2N3866 90p 
2N3902 700p 
2N3903/4 16p 
2N3905/6 20p 
2N4037 65p 
2N4123/4 27p 
2N4125/6 27p 
2N4401 /3 27p 
2N4427 90p 
2N4871 60p 
2N5087 27p 
2N5089 27p 
2N5172 27p 
2N5191 90p 
2N5194 90p 
2N5245 40p 
2N5296 65p 
2N5401 50p 
2N5457 /8 32p 
2N5459 32p 
2N5460 60p 
2N5485 44p 
2N5875 250p 
2N6027 48p 
2N6052 lOOp 
2N6059 325p 
2N6107 65p 
2N6247 190p 
2N6254 130p 
2N6290 65p 
2SC1172 1SOp 
2SC 1306 1SOp 
2SC1307 1SOp 
2SC1957 90p 
2SC1969 200p 
2SC2028 120p 

. 2SC2029 2SOp 

2SC2078 
3N128 
3N140 
3N141 
3N201 
3N204 
40290 
40361/2 
40408 
40409 
40410 
40411 
40594 
40595 
40673 
40871/2 

DIODES 
BY127 12p 
BYX36300 20p 
OA47 Bp 
OA90/91 9p 
OA95 9p 
OA200 9p 
OA202 10p 
1N914 4p 
1N916 7p 
1N4148 4p 
1N4001/2 5p 
1N4003/4 &p 
1N4005 6p 
1N4006/7 7p 
1N5404/5 14p 
1N5404/7 19p 
15920 9p 

BRIDGE 
RECTIFIERS 
1A 50V 
1A 100V 
1A 400V 
1A 600V 
2A sov 
2A 100V 
2A 400V 
3A 200V 
3A 600V 
4A 100V 
4A 400V 
6A 50V 
SA 100V 
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The 
simple answer 

to all your 
power supply 

problems. 

Uninterruptible Power Supplies - UPS 
250va upwards to 25kva, 50 or 60Hz. 
0 STANDBY POWER. Invaluable for winding down a 
computer programme on mains failure and wherever 
continuous power is essential. Better than 95% pure sine 
wave. 
0 STABILISATION. ±5% Vital to combat mains 
fluctuations and ensure the operation of equipment at 
peak efficiency. 
0 TRANSIENT ATIENUATION. Provides suppression of 
mains borne interference (spikes). 
An unbeatable power package from £495 ex works. 
Maintenance free lead acid batteries, available to suit all 
needs. 
For more information, cut the coupon or contact Galatrek 
direct. Mr. R. Koffler, Galatrek International, Scotland 
Street, Llanrwst, nr Llandudno, Gwynedd LL26 OAL, 
North Wales, Great Britain, Tel No: 0492,640311/641298 
Night Service: 0492-30592 Telex: 617114 NB Galahu. 

ALATREK~--' 
INTERNATIONAL~ . I 

I Please send full details of your range of voltage stabilisers, I · 
filters, cutouts UPS and generators. 

I Name I 
I Address I 
I I I Country I 

• \ Telephone No 

·'----- -
'wwm l --- ~ 

WW ~ 011 FOR FURTHER DETAILS 
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* RS232 Interface * Powerful Tiny * Autostart Operation 
48 1/0 Lines Basic Processor with Watchdog Timer * Up. to 16K Byte EPROM * Ac;:commodates Instant 

· EPROM Programmer ROM 9 Modules . 

The Essex Tiny Basic Computer is an ideal choice 
for data acquisition and process control systems. Its 
crystal controlled timer and interrupts provide 
accurate timing and fast response to critical events, 
while the watchdog timer ensures reliable operation. 
Programs can be entered and tested from an RS232 
terminal, and then be copied into EPROM. Alter
natively, Instant ROM modules may be used both 
during development and for program storage. 
'INSTANT ROM' is _the trademark of Greenwich Instruments 

PRICE EXCLUDING VAT: £185- CARRIAGE WITHIN THE UK£2 
- PLEASE SEND FOR FULL INFORMATION 

WW - 046 FOR FURTHER DETAILS 

New From Barmeco 
IntroduCing a new 3 element H.F. Tribanda with proven 

performance and reliability. 

THE WORLD RANGER TRIBANDER 
Designed, engineered and manufactured in the U.K. Use 
of high-quality materials ensures high electrical stability 
under all weather conditions with exceptional mechani
cal rigidity and strength. All traps are high grade P.T.F.E. 
formers with insulated windings. 

Specification: 
Frequency 
Impedance 

-R.F. Power (max.) 

VSWR (at resonance) 
Forward gain 
Front-to-Back Ratio 
Mast Diameter 
Wind Survival 
Turning Radius 
Longest element 
Boom length 
Net Weight 

10,15 & 20 metres 
52 ohms 
1 kW(AM) 
2 kW (PEP) 
Less than 2.0:1 
up to 8.0 db 
25 db 
31.75mm td 41.30mm 
80mph 
14'-10" 
26' 
12' 
211bs 

£120 complete with Balun including carriage and VAT 
Balun available at £15 each 

Orders to: 
BARNET METAL CAR AND CO. LIMITED 

Tewin Road, Welwyn Garden City, Hertfordshire 
Telephone: Walwyn Garden City 24327 

Telex: 28125. Cable: BARMECO 
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Ambit's new 
style catalogue 
continues to 
lead the market 
with low 
prices, new 
items, info, 
3 x £1 discount 
vouchers. 
Here's a few 
examples of 
some super low 
prices: 

78XX lA 37p 

BC237 /8/9 8p 

3SK51 54p . 

500 mAh 
2200 mAh 
1200 mAh 
4000 mAh 
110 mAh 

AA 
c 
D 
D 
PP3 

74 
1.99 
2.06 
2.85 
3.50 

10MHz XTALS £2 

8 Pole 10.7MHz XTAL filters £14.50 

2GHz coax relay 150W . £10.95 

+ all the usual stuff at rock bottom prices + 
Toko coils, crystal and ceramic filters, 
micrometals toroids, Fairite ferrites, Alps 
switches, OKI LSI, Piezo sounders, RF, IF 
Modules + Kits etc. 

Prices shown EXCLUDE VAT. 
Access/Barclaycard may be used 
with written or telephone orders, 
official MA details on application. 
E& 

~~~~~~~ 

WRONG TIME? 
MSF CLOCK is ALWAYS CORRECT - never gains or loses, SELF 

SETTING at switch-on, 8 digits show Date, Hours, Minutes and 
Seconds, auto GMT/BST and leap year, can expand to Years, 
Months, Weekdays and Milliseconds, also parallel BCD output for 
computer or alarm and audio to record and show time on playback, 
receives Rugby 60kHz atomic time signals, built-in antenna, 
1000Km range, GET the RIGHT TIME, £62.80. 

V.L.F. 7 EXPLORE 10-1 50KHz, Receiver £16.50. 
60KHZ RUGBY RECEIVER, as in MSF Clock, serial data output for 

computer, etc, decoding details, £17.90. 

Each fun-to-build kit (ready made to order) includes all parts, printed 
circuit, case, postage, etc, instructions, money back assurance so GET 
yours NOW. · 

CAMBRIDGE KITS 
45 (WF) Old School Lane, Milton, Cambridge. Tel. 860150 

THE MOST 
ECONOMICALLY- PRICED 
PROFESSIONAL EPROM 
PROGRAMMERS AROUND 
SUITABLE FOR EPROMS: 
2708,2516,2716,2532,2732,2732A 
pIus option for 2564, 2764 

Ideal for the experimenter 

• THIS DOSIMETER WILL AUTOMATICALLY 
DETECT GAMMA AND X-RAYS 

• UNIT IS SIZE OF FOUNTAIN PEN & CLIPS 
ONTO TOP POCKET 

• PRECISION INSTRUMENT 
• MANUFACTURERS CURRENT PRICE OF A 

SIMILAR MODEL OVER £25 EACH . 
•:o-sR 

British design & manufacture 
Tested and fully guaranteed. Ex-stock delivery. 

As supplied to Fire~ServicesiCivil Defence 
COMPLETE 
WITH DATA 

Official Orders welcome 

01-723 1008/9 

WW- 015 FOR FURTHER DETAILS 
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The only full-featured ECL Logic 
Probe ... available now! 

ECL users take heart! Global Specialties' new LP-4 is a full
featured ECL Logic Probe specifically designed to meet the 
demanding tolerances and speed of emitter coupled logic; 

The LP-4 comes complete and ready to use . " . in a com
pact, rugged carrying case with a full complement of acces
sories. No need to design and build special adapters or fit- · 
tings ... they're all included ... just power up the LP-4 from 
the circuit under test (VEE) and you're ready to start looking 
for transients ... intermittent pulses ... stuck nodes and 
invalid logic levels .. ~ at frequencies up to 150 MHz and. 
pulse widths down to 3 nanoseconds. Naturally, pulse 
stretching (.3 sec/event) and memory are· built in and switch 
selectable. 

If you're working with emitter coupled logic ... you need 
the LP-4. At only £97.00 you can't afford to be without 
one. Order yours today by phoning 0799 21682 {24 hour 
service). Price including P&P and 15o/o VAT £113.85 

SpecificatiOnS: THRESHOLD VOLTAGES, POSITIVE LOGIC VEE -5.2 ± .01 VDC @ 25°C ± 3°C Logic 
One (1): -1.10±0.5 VDC Logic Zero (0): -1.50 ± .05 VDC Vee-5.2 ±5%, TA 10°·40°C Logic One (1 ): -1.10 
±0.1 VDC Logic Zero (0): -1.50±0.1 VDC INPUT IMPEDANCE Greater than 10k Ohms INPUT PULSE 
WIDTH (MINIMUM) 3 nano-seconds INPUT PULSE REPETITION RATE 100 MHz minimum; (150 MHz typical 

at 50% duty cycle) INPUT OVERLOAD PROTECTION ± 1 00 
VDC, continuous; ± 220 VDC, transients; 120 VAC for 30 sec
onds (to 1· KHz) POWER REQUIREMENTS -5 .2 VDC ± 5% at 
1 00 mA, Supply Voltage Protection: -12 to + 200 VDC OP 
TEMP 1 0-40°C INCLUDES Instruction manual, LDA-8 36" 
power ground leads with alligator clips, LDA-1 1.5" long probe tip, 
LDA-5 3" long ground alligator clip, LDA-3 3" long easy hook input 
adapter, LDA-1 0 BNC input adapter, LDA-11 3" long wire wrap 
pin-input adapter, LDA-12 3" long wire wrap pin-ground adapter 
DIMENSIONS5.8x1.0x0.7inchesl x W x D(147x25x18 
mm) 3 oz (85 gm) STOCK NO 07-0010 

GLOBAL SPECIALTIES CORPORATION 

··55= 
G.S.C. (UK) Limited, Dept. 7Y 
Unit 1, Shire Hill Industrial Estate 
Saffron Walden, Essex CB113AO 
Telephone: Saffron Walden (0799) 21682 
Telex: 817477 

~----~--LO_G_IC_P_RO_B_E __ ~ __ U_nit_pr_ice_in_c_P&_P_1S_%_V_AT_·£_11_3_.BS __ ~--~--~~ 

I Name ---,-------- -----,--1 1 Address ______ _ _ ______ I 
I I enclose cheque/P .O. for£ . .. .. ---· --·-- . _____ or debit my Barclaycard/Access/ I 

Amencan Express card no. exp. date-----------

1 FOR IMMEDIATE ACTION Tl1e G.S .C. 24 hour , 5 day a week service . I For FREE D I 
Telephone (0799) 21682 and g1ve us your Barclaycard, Access, Amencan catalo<]ue . 

I Express nurni.Jer and your order will be 111 the post 1mrned1ately. 11ck box J 
.. ___________________ _ 

WW - 026 FOR FURTHER DETAILS 
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.Marconi 
·TypeR1020 
·Hinged antenna 
column. 
Easy to raise 
Ea to lower 

* Immensely strong, corrosion 
resistant MATHWEB* g.r.p. column 
in a rugged steel tabernacle 

* Lightweight easy to install, and can 
be safely lowered by one man · 

* Can support a number of VHF/UHF 
antennas 

* Column supplied in range of colours 
including ICAO orange/white, and 
requires no painting or maintenance 

* Available in heights from 11 to 
. 19.5 metres 

OTHER MARCONI SUPPORT STRUCTURES 
Include the MATHWEB* Lattice Antenna ,Mast Type 

RIOlO, and the Triangular Section Tubular Steel Self 
Supporting Tower Type R1060. 

For details of these and other Marconi Antennas 
products please contact Chris Pettitt Marketing 
Manager, Antenna Systems Division. 
*MATH WEB is a registered trademark of the BP Group 

Marconi 
Antennas 
Marconi Communications Systems limited 
Lane Works, Waterhouse Lane, Chelmsford CM12QX, England 
Tel: 0245 67111 Telex: 99108 

28 

A GEC-Marconi Electronics Company 
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NEW PRODUCTS 
I.B.S. now manufacture Industrial quality S100 products in Scotland. 
I.B.S. 1903 and 1906. S100 19" Sub Rack System. . . . . 
These racks were designed originally to the exacting speciftcatmn of the Electrtctty 
Generating Board for use on nuclear power stations. . 
1903 is a 3U high card cage and 8-amp power supply and will take 6 S100 cards. 
1906 is a 6U high card cage and 16-amp power supply ~nd will take 12 S100 cards. 
* IEC mains connector, filter, fuse and tap change switch on rear panel. . 
* Key operated ON/OFF/RES~T for maximum security. 
* Heavy duty painted front panel. 
* Carrying handles. 
* Supplied assembled complete with Power supply, IEEE (696) motherboard, card 
guides, and cooling fans. 
I.B.S. 1E ....................................................................... , ............................................. ; .......... .. £299.00 
I.B.S. 1906 ... .. ....... ......................................................... : ................ ......................................... ... £399.00 
6-slot Card cage, card guides, mother board and fan ....................................................... £119.00 
12-slot Card cage, card guides, mother board and fans ................................................... £249.00 

• I.B.S. 64K CMOS SJatic RAM/PROM Board for S100. 
This is a superior quality Ram/Prom board for the industrial. user, the board will accept 
either H6116-3 (2K x 8) Ram chips or 2716 EProms in any combtnatton. 
* S100 IEEE (696) Compatible. * Will run at 6Mhz witli standard Rams .. 
* 24 Bit Addressing. * Watt state generatton for Proms. 
* Can be used with any CPU. * Phantomable. 
* Prom/Ram selectable on 2K boundary. 
* Prom/Ram can be disabled to suit popular memory mapped devices. 
*Low power. 

PRICESBARE BOARD Assembled/ 16K 32K 48K 56K 64K 
tested £65.00 £179.00 £239.00 £299.00 £329.00 £359.00 

Educational and industrial discounts available. 

SOFTWARE SALE (whilst stocks last). 

Introductory offer 
MicroPro CALC STAR 

WAS£175 
WAS£180 

WAS£175 

* Visit our stand at the Thames Valley Business Show, on 23124125th March '82 

~ ¥~~n~u~~:~1 Centre * Slough 

The above prices exclude VA Tat 15% ' 

IRVINE BUSINESS SYSTEMS LTD. 

TEL. 0294 218888 
Telex 777582 
Mark: attn. IBS 

RF POWER TRANSISTORS-EX-STOCK 
TYPE £ TYPE £ TYPE £ TYPE £ 
2N3137 1.88 2N4933 7.80 BLX13C 15.05 BLY53A 7.33 
2N3375 5.27 2N5070 10.09 BLX14 25.70 BLY53AP 7.33 
2N3553 1.09 2N5071 12.10 BLX65 1.67' BLY55 9.40 
2N3632 6.03 2N5090 8.44 BLX66 4.91 BLY83 7.45 
2N3733 6.13 2N5102 9.44 BLX67 5.41 BLY84 7.25 
2N3866 0.92 2N5590 7.85 . BLX68 7.29 BLY85 6.02 
2N3924 1.66 2N5591 10.21 BLX69X 21.15 BLY87A 6.43 
2N4040 9.29 2N5641 4.68 BLX91A 8.84 BLY87C 6.43 
2N4041 10.97 2N5642 8.11 BLX92A 13.06 BLY88A 8.66 
2N4127 9.18 2N5643 12.44 BLX93A 19.19 BLY89C 9.10 
2N4128 11.03 2N5913 2.34 BLX94A 35.79 BL Y89A 12.65 
2N4129 12.08 2N6080 5.94 BLX95 44.59 BLY69C 11.90 
2N4427 1.15 2N6081 9.87 BLX98 84.95 BLY91A 6.95 
2N4429 9.89 2N6082 10.17 BLY33 1.87 BLY91C 6.90 
2N4430 11.30 2N6083 11.08 BLY34 1.07 BLY92A 9.25 
2N4431 12.50 2N6084 1~.27 BLY35 7.50 BLY92C 9.06 
2N4932 5.50 BLY36 6.60 BLY93A 13.40 . 

BLY93C 11 .40 

COMMUNICATION TUBES-EX-STOCK 
TYPE £ TYPE £ 
4-65A 35.10 6155/0Y3-125 47.30 
4-125A 42.90 6155/0Y3-125(AEL) 
4-250A 50.70 22.40 
4-400A 58.20 6156/0Y4-250 45.30 
4-lOOOA 331.00 68838 4.30 
4CX2508 38.00 . 7527 /QY 4-400 42.00 
4CX350A 55.00 7854/YL 1 060 53.80 
4CX1500A 498.00 8042 16.50 
4CX15008 319.00 A2426 19.25 
4X150A 36.00 OQV03-10 5.60 
4X500A 175.00 OQV03-1 O(AE L) 2.54 
58254M 23.40 OOV03-20A 39.00 
58255M 23.40 OOV03(AEL) 17.20 
6F33(AEL) 15.62 OOV06-40A 43.60 
12E1 16.94 OOV06-40t(AEU 11.70 
13E1 141.00 QQV07-50 68.00 
5763 3.25 OV08-100 125.00 
6080 5.40 OY5-3000A 234.00 
6146A 3.80 TBL2-300 286.00 
61468 4.07 TT21 19.76 

TT22 19.76 

SEND NOW FOR PRICE LISTS SHOWING QUANTITY DISCOUNTS 

EXPORT SPECIALIST 

SEND FOR DETAILS TO, 
AERO ELECTRONICS (AEL) LTD. 
GATWICK HOUSE 
HORLEY, SURREY, ENGLAND 
TEL. (02934) 5353 
TELEX 87116 (AERO G) 
CABLES AERO G TELEX HORLEY 
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. CROTECH 3035 
10MHZ Scope 

.LCD LOW COST MULTIMETERS 
2033A Sabtronics version of above £39.95 

Plus Component 
Tester 
5"- 130mm Flat Face 

~~~~====::::::::::::==:1 Tube DC- 10 MHZ 
5mV/DIV 220/240V AC Trig. to 20 MHZ 

30 ranges 15A AC/OC 
1.5 KV. 200 meg ohms. 
Features mirror scale, 
polarity reverse, electronic 
overload protection. taut band 
suspension. -

0~601 3\il digit LCD 26 range push button 2A 
AC/DC 20 meg ohm Basic 0.5% £37.95 ~ 
HC703 0.1% version of above £54.00 t:l 
DM6011AI111111131h digit LCD 15 range push · -:--:·· 
button plus Hfe Tester 10A DC (No AC A)£43.50 _ • : 
189m 31h digit LCD 30 range Rotary switch pJus : •. ·. 
Hfe Tester 1 OA AC/DC · £69.95 ~ . ;. ~-
Calle rs will always lind a range o! low cost test •>t!t•• 
eqUtpment accessortes . tools. trons and 

As advertised by us at £67.50 :· 
+case I.e. £84.00 ~- · e :'I 

boards tn stock. also specia l oilers lor certain 
equipment which will vary I rom t1me to time 
Prtce correct at time o! preparatton E&OE 

9 
.• 

~ i· .I ~ £4 lnc . .VAT ~·; . 0~ 
All prices include VAT 

I CHOOSE FROM UK's LARGEST RANGE 

As advertised by us at £189.75 inc VAT 

~· £168.50 lnc.VAT . 
(UK c/p £3.501 Exclusive to Audio Electromcs (UK c/p £1.50) with leather case · - STOP PRESS Ftwonly811023range IOAACIOC. range 

hold . continUity buzzer plus much more Rotary sw1tch 

Exclusive to Audio Electronfcs £59.95 
SABTRONICS EQUIPMENT NEW LOW PRICES!! 
New reliable range of DMM's and FUNCTION. GENERATOR (UK c/p £1.(Q 
frequency computers with those with mains adaptor 
extra facilities and competitive 5020A 1 HZ-200KHZ Sine /Square/ 
prices. All battery operated Triangle/TTC Freq. sweep. Low 
(supplied) . Except 5020A mains. distortion £90.00 
Optional mains eliminators available. DIGITAL MUL TIMETERS Two LCD 
8 DIGIT COUNTERS 0.1 HZ to 10HZ Res. hand held - one with temperature 
10rnV sensitivity to 100 MHZ range Also LCD and LED Bench 

(UK c/p £1.00) models. 0.1% basic accuracy 
BIIOA 20 HZ-100 MHZ in 2 ran9.es 2035A 31h digit LCD hand 2A 

£77.00 AC/DC Meg ohm ETC £71.00 
8810A 20 HZ-600 MHZ in 3 ran9.es 2037A As 2035A with -50°C to 

£94.00 +150"C Temp. range 0.1°C 
9 DIGIT COUNTERS 30mV sensitivity resolution £77.00 
to 1GHZ. Resolution 0.1 HZ-10HZ 2033A 31h digit LCD 2A 
88101 10 HZ-600 MHZ in 3 ranges AC/DC etc., basic 0.5% £39.95 

. £113.85 2010A 3~ Digit LED. Auto decimal & 
8000110 HZ-1GHZ in 3 ranges minus. lOA AC/DC. 20Meg ohm etc. 

£178.00 £81.50 
ZD15A LCD version of above £95.00 THP 20 Touch and Hold optional 
(c.p 2035/37A 6.5p: All others £1.00) probe for DMM's £14.95 

Rf AND AUDIO SIGNAL GENERATORS Mains operated 
(UKc/p £1.00) Audio 20HZ-200KHZ 4 band. Sine/Square o/p 
TE2ZD Distortion max 1% £69.95 
LAG26 Distortion 0.5-1% leader £73.70 
LAGI20A 5 range 10 HZ-1 MHZ. Size/sq. 0.05-0.8% DIS £146.00 
LAGI25 Low distortion version of LAG120A 0.02% £273.00 
AG202A Distortion 0.5-1% Trio 78.20 
AG20310HZ·1 MHZ5 band max distortion 0.1% Trio £126.50 

l.r~.jl 
c~ 

. 
-

~ 
~ 

-1~------:i"'-~· 

HAMEG OSCILLOSCOPES 
Range of top quality scopes for Amateur and 

· Professional (UK c/p '307' £3.00. other £4.00) 
307 Single trace 10 MHZ. 5mV: 0.5 micro sec. Plus built in 
component tester 6 x ?em display £158.70 
(Optional carry case £18.40) 
203 Dual20 MHZ: Trig to 30 MHZ 5mV: 0.5 micro sees. 
8 x 10cm display (replace model 312) £253.00 
412-5 Dual20 MHZ delayed sweep: trig to 40 MHZ: SmV 
0.1 micro sec 8 x 10cm displav £402.50 
705 Dual70 MHZ. Delayed sweep: Single sweep: Delay 
line: Trig to 70 MHZ: 2mV: 0.1 micro sec. 8 x 10cm display 

Options 203/412!705 Viewing hood 
Component tester 203, 412, 705 
Carry case (state model) 
Optlonll Probta (All models) X1 £7.95: Xt0£9.45 
X1-X10 £10.50: X100 £16.95 
HZ85 Add on component tester - Anv Scope 

£667.00 
£6.90 

£29.951 
£21.85 

£29.95 

~ 
~ 

VARIABLE AND FIXED 
POWER SUPPLIES 
(UK c/p £1.00 any model) 

SPECIAL PURCHASE 
1205 13.8v 5 to ?amp £12.95 

THURLBV DIGITAL MODEL 
MUL TIMETERS 1503a 

RF All feature lnt/Ext. MOD. Variable output ,__......_,... 
TE20D 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) £59.95 

*PP241 0/12-12-24V 0/1 amp £35 .00 
*PP243 0/12-12/24V 0/.3 amp £59.95 
*RPI54 5-15V 0/3 amp £49.95 
*meter display LSGI8100 KHZ-100 MHZ 6 band (300 MHZ harmonics) Leader £63.25 

SG40Z 100 KHZ-30 MHZ 6 band professional trio £68.00 

AMATEUR/CB 
4:Y4 Digit. 0.05% 7 Function LCD TESTING-Full lists se~SAE SPECIAL CB ACCESSORY 

KDMB l5to 250 MHZ6 ranie PURCHASES (Post 55p) 
DIPmeter . £7.95 CB20SWR/Powertwinmeter 
HM20 20KIVOL T multlrange to 30 MHZ 1 Kw £8 95 

II 
PRQ~ESSION.AL( <:J,' \ 
MULTIMETERS r · -~~~ 

~ '-i 

30 ranges: 1200V DC, 750V AC, 10A. AC/DC, 32 Meg 
ohm. Also includes frequency measurement to 4 
MHZ and 4KHZ output. 

. 
. 

multimeter. Plus SWR/Power · · 
meter 150 MHZ £19.951 SWR 50A as above but to 
RCI0000/10/100/1000 watts ISOMHz £11.95 
SWR etc. 150 MHZ max. £32.95 175 SWR/Field strength/aerial 
UH74 SWB 0/10w Power. matcher single meter £11.95 

(UK c/p £1.50) --' 

All featuring AC/DC 
Volts /Current & Ohms ranges. 

Made to exacting standards in the UK. 
1503Ha High resolution version £189.75 
Price is with batteries. test leads and mains 
adaptor. 171 

(optional carry case £20.45) £ .00 
0/50/144/430 MHZ tester 171 Twin meter SWR/Field 

! L · £13.95 strength 0/10/100w 
• ill FCfOOM1N1'00MRZFreq.__ Power 144MHz £10.95 

M1500 43 range 20K!Volt: AC/DC 10A £67.50 
M1200 30 range tOOK/Volt: AC/DC 15A 200 Meg ~~g~OO 1905a £342.70 UK c/p £1.00 

)J"IAIJLfCounter . Eti9.95 1205G138v5to7amp 
Kl400 26 ranae Iaroe scale 20K/Volt: lOA AC/DC,; 
20 Meg ohm: 5kV AC/DC . L95.00 
1<200 39 range 10 Meg ohm input 25 HZ-1 MHZ £105.00 
OPTIONS Cases M 1500 & 1200£16.50: K1400 £19.00 
Temperature Probe !or K1400 £16.00 

DIRECT READ 
• 111111 •-•-• Just a selection of a huge range regulated power supply 

in stock- send for latest lists {post £1 00) £12.95 
including professional ranges. 

SAFGAN PORTABLE OSCILLOSCOPES 
Range of low cost Dual Trace Scopes mains operated . Made in UK to 
exacting standards. Available as 10 MHZ. 15 MHZ or 20 MHZ. All feature 
5mV sensitivity, 0.5 micro sec. 6.4 x Scm display (UK c/p £2.50) 
01410 DuallO MHZ . £205.85 Q 
01415 Dual15 MHZ £217.35 ~;0c \N \)\( 
DT420 Dual 20 MHZ £228.85 M" l'. -
OPTIONAL 'SCOPE PROBES -SEE HAMEG ABOVE · 

WW037- FORFURTHERINFORMATION 

WIRELESS WORLD JUNE 1982 

HV PRO If (UKc/p 65p) 

'0/40KV: 20K Volt £18.40 

LOGIC PROBES/MONITORS/PULSERS circuit 
powered (UK c /p 60p) 
lPl DTLITTLICMOS. 10 MHZ Pulse Memory £35.50 

. LP2 DTL/TTLICMOS. 1.5 MHZ: Pul~e: £19.95 
LP3 DTLITTLICMOS. 50 MHZ Pulse: Memory £5&.95 
LMl Logic monitor for 8 to 16 pin IC's £33.00 
DPl Digital pulser Single or 100pps. £58.50 
LDP076 50 MHZ: 10Meg ohm: Logic Probe. with case £56.90 

29 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


LOW COST 
VOLTMETERS 

LEVELL A.C. MICROVOLTMETERS AND BROADBAND VOLTMETERS are part of 
our comprehensive range oftest and measuring instruments. 

These voltmeters give accurate readings over a wide range of frequencies. 
They are housed in robust steel cases and are powered by long life batteries. 
Mains power units and leather carrying cases are available as optional extras. 

A.C. MICROVOLTMETERS 

VOLTAGE & 
dB RANGES 

RESPONSE 

15~-tV, 50~-tV, 150~-tV ... 500Vfsd 
Ace. ±1% ±1%fsd ±1~-tVat 1kHz, 
-100, -90 ... +50dB. 
Scale_ -20dB/ +6dB ref. 1 mW /600.0. 

±3dB from 1Hz to 3M Hz, 
±0.3dB from 4Hz to 1 MHz above 
500~-tV. 
TM3B filter switch; LF cut 1OHz. 
HF cut 1OOKHz, 10KHz or 350Hz. 

INPUT IMPEDANCE Above 50mV: 10MO <20pF. 
On 50~-tV to 50mV: >5MO <50pF. 

type 
TM3A 

£130 
type 
TM3B 

£145 

BROADBAND VOLTMETERS type 
TM6A 

LEVELL 

H.F. VOLTAGE & 
dB RANGES 

H.F. RESPONSE 

L.F. RANGES 

1 mV, 3mV, 10mV ... 3V fsd. 
Ace. ±4% ±1% fsd at 30MHz, 
-50, -40 .. . +20dB. 
Scale -10dB/+3dB ref. 1mW/500 

±3dB from 300kHz to 400MHz. 
±0.7dB from 1 MHz to 50MHz. · 

AsTM3 

£199 
type 
TM6B 

£215 
PORTABLE INSTRUMENTS LEVELL ELECTRONICS L TO. +P&PandVAT 

Moxon Street, Barnet, Herts. Tel. 01-449 50281440 8686 

WW- 077 FOR FURTHER DETAILS 

RADIDCDDE 
CLOCKS 

, are powerful _and comprehensive instruments which receive, decode 
. and analyse t1me-coded standard frequency transmissions to provide 
a~cu~ate, s·ecure and completely atltomatic time/calendar or synchro
niSation systems. 

Applications 
e Automatic master clock and slave controller. 
e Synchronisation of separate equipment and events. 
e Programmable energy management system. 
e Computer clock/calendar with battery backup. e Data logging and time recording. · 
e Process and equipment control. 
e Broadcasting, Astronomy, Navigation. 
e Satellite tracking. 

If you have a time or synchronisation probiem, 
write or phone for further details of our portable 
and new microcomputer-controlled Radioeode 
Clocks. 

Circuit Services, 6 Elm bridge Drive 
Ruislip, Middlesex. Ruislip 76962 

WW - 078 FOR FURTHER DETAILS 

, No matter what panel meter you may be looking for we can give 
you the meter you want. The Bach-Simpson range of standard 
models represents the largest selection of meters you will find 
anywhere. See our new catalogue and you will see what we mean. 
You may of course, have a need for customised meters. Do you 
require special sensitivities, special movement ballistics or special 
scales? 
No problem! you tell us we can supply. 
With our UK manufacturing facilities and our new Mod-Centre, we 
can produce meters to meet your requirements. 
If you would like to know more - write or 'phone now and ask 
for Colin Williams. 

47) 
· Bach·Simpson 

Bach-Simpson (U.K.) Limited, 
Trenant Estate, Wadebridge, Cornwall, PL27 6HD. 

Telephone: (020881) 2031 Telex: 45451 

WW - 073 FOR FURTHER DETAILS 
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To obtain further details ofany of 
the coded items mentioned in the 
Editorial or Advertisement pages 
of this issue, please complete one 
or more of the attached cards 
entering tbe reference number(s). 
Your enquiri~ wiD be passed on to 
the manufacturers concerned and 
you can expect to hear from them 
direct in due course. Cards posted 
from abroad require a stamp. 
These Senice Cards are valid for 
six months r,om the date of 
publication~ 

Please Use Capital Letters 

If you are way down on the 
circulation list, you may not be 
getting the information you 
require from the journal ,as 
soon as you should. Why not 
have your own copy? 

To start a one year's subscription 
you may apply direct to us by 
using the card at the bottom of 
this page. You may also apply to 
the agent nearest to you, their 
address is shown below. 

OVERSEAS SUBSCRIPTION 
AGENTS 

Auatralia: Gordon & 
Gotch (Australasia) Ltd, 
380 Lonsdale Street, 
Melbourne 3000, Victoria 

Belgium: Agence et 
Messageries dela Presse, 
1 Rue dela Petitii'-ILE 
Brussels 7 

Canada: Davis Circulation 
Agency, 153 St. Clair 
Avenue West, Toronto 195, 
Ontario 

Cyprus: General Press 
Agency Ltd, 131 Pro
dromou Street, P.O. Box 
4528, Nicosia 

Oenmark: Danek 
Blatldlatribution, 
Hovedvagtsgade B, 
Dk. 1103 Kobenhavn. 

Finland: Rautakiria OY. 
Koivuvaarankuja 2, 
01640 Vantaa 64, Finland. 

france: Dawson-France 
S.A., B.P.40, F-91121, 
Palaiaeau 

Germany: W. E.Saarbach 
GmbH, 5 Koln 1, 
Follerstruse 2 

Graece: Hellenic 
Distribution .-;gency, 
P.O. Box 315, 245 
Syngrou Avenue, 
Nea Smy;ni, Greece. 

Holland: Van Ditmer N.V., 
Oostelijke Handalskade 11, 
Amsterdam 1004 · 

India : International Book 
House, Indian Mercantile 
Mansion EKt, Madame 
Came Road, Bombay 1. 

Iran: A.D.A.,151 Khiaban 
Soraya, Tehran 

Israel: Stelmat:zky's 
Aoenoy Ltd, Citrus House, 
P.O. Box 628, Tel Aviv 

Italy: Intercontinental 
s.a.s. Via Veracini 9, 
20124 Milano 

Japan: Western Publica· 
tions Distribution Agency, 
170 Nishi-Okubo 
4-chome, Shinjuku-Ku, 
Tokyo160 

Lebanon: Levant Distri
butors Co., P.O. Box ·1181, 
Makdesi Street, Hallm 
Hanna Bldg, Beirut 

Malaysia: Times 
.Distributors Sdn. Bhd., 
Times House, 
390 Kim Sang Road, 
Singapore 9, Malaysia. 

Malta: W. H. Smith 
Continental ltd, 
18a Soots Street, Valieta 

New ZHiand: Gordon & 
Gotch (New Zealand) Ltd, 
1 02 Adelaide Road, 
Wellington2 

Nigeria: Daily Times of 
Nigeria Ltd, 3 Kakawa 
Street, P.O. Box 139, 
Lagos 

Norway: A/S Narvesens 
Kioskompani, Bertrand 
Narvesens vei 2, Oslo 6 

Portugal: Livaria 
Bertrand a.a.r .. l 
Apartado 37. Amadora 

South Africa: Central 
News .Agency Ltd, P.O. 
Box 1033, Johannesburg 

Spain': Comercial 
Athenallm s.a. Conselo de 
Ciento, 130-138 Barcelona 
115 

Swaden: Wennegren 
Williams A B. Fack S-104. 
215 Stockholm 30 

Switzerland: Neville & 
Cia SA. Rue Levrier 15-7 ,_ 
CH-1211 Geneva 1 , 
Schmidt Agence AG, 
Savogelstrasse 34, 
4002 Basle 

U.S.A.: John Barios, 
IPC Business Press, 
205 East 42nd Street, 
NewYork, N.Y.100~7 
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Wireless World: 
Subscription Order Form 

1io become a subscriber to Wireless World 
please complete the reverse side of 
this form and return it with your 
remittance to: 

Subscription Manage~, 
IPC Business Press, 
Oakfield House, Perrymount Road, 
Haywards Heath, Sussex RH16 3DH, 
England 
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1 yesr: £12.00 

Overseas 1 yssr: £15.00 

USA & Canada subscription rates 
1 year: $39.00 

Please enter my subscription to Wireless World for 1 year 
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IPC BUSINESS PRESS Ltd. 
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Address .................................................................................................................................................... . 
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BEFORE 

AFTER! 

PUT A SMILE BACK ON 
YOUR OLD AVOMETER! 

Send it now for estimate, 

repair or recalibration 

Qu'1ck turn round 
on estimates/ repairs 

Large stocks of new 
AVOMETERS 

Avo Sales and Service 

••••• Farnell 
(®) International 
Farnell International Instruments Ltd., 

·sand beck Way. Wetherby 

West Yorkshire LS22 4DH 

Tel 0937 61961 Telex 55478 Farint G 
WW.-004 FOR FURTHER DETAILS 

THE QUAD FM4; SEVEN PRESET STATIONS; STORED AND RECALLED UNDER THE CONTROL OF A 
DEDICATED MICROPROCESSOR, WITH A LEVEL OF AUDIO PERFORMANCE LIMITED ONLY BY THE QUALITY OF 

THE INCOMING SIGNA~. DECEPTIVELY SIMPLE AND ORIGINAL, AS ONE WOULD EXPECT FROM QUAD. · 

· : · Si1_11ply write or phone for more information to 
The Acoustical Manufactunng Co. Ltd., Huntingdon, Cambs. PE18 7DB. Telephone: (0480) 52561. 

I 

WIRE-LESS WORLD JUNE 1982 

OURD4 
forthe closest approach 

to the original sound 

WW- 008 FOR FURTHER DETAILS 
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Internal -Zener 

Metallized 
layer 

~ig. 6. Internal prptective Zener diode can cause inadvertent thyristor action, in which gate 
loses control. 

to the saturation voltage (V,e)of the driver 
transistor, even though the necessary 
drain-source voltage of the mosfet for this 
output current may be less than this. This 
leads to the need for hiJher supply-line 
voltages, with a consequent increase in the 
cost of mains transformer and smoothing 
capacitors. 

In the very simple complementary
mosfet output stage of Fig. 3(b ), the driver 
stages can be supplied from a higher 
voltage line without so much of a cost 
penalty, since the supply currents required 
by the driver stages are comparatively 
small. 

This advantage can be retained by the 
use of the circuit arrangement of Fig. 3(c), 
while still allowing a very high effective gm 
of the compound emitter follower, and a 
high level of internal negative feedback. 
The problem with this circuit is that it is 
no longer unconditionally stable within its _ 
internal feedback loop, and h.f. stabilizing 
components such as Cs and Rs need to be 
added to achieve the desired overall gain 
and phase margins - an elaboration which 
is unnecessary in the simpler arrangement 

-of Fig. 3(a). 
The other solution to the difficulty of 

the lower effective transfer ratio of the 
simple mosfet source follower of Fig. 2cb) is 
to increase the gain of the class A amplifier 
stage, and this approach is explored below. 
Meanwhile, there -are some other potential 
pitfalls in the use of power mosfets which 
need consideration if a workable and 
reliable design is to be put together. 

Specific problems with mosfets 
Although the power mosfet is, in its 
normal method of construction, equivalent 
to a bipolar junction transistor with its 
base and emitter joined together, and is 
therefore immune from the problem of 
'secondary breakdown' (the funneling of 
emitter current through diminishing areas 
of the base-emitter junction and 
consequent localized overheating and 
damage) it does suffer from other 
problems which are unique to itself. Of 
these, the frrst and most immediate is that 
the gate insulation layer, an oxide film 
formed on the surface of the silica, is less 
than O.OOOlin (2.5 microns) thick, and will 
break down if the voltage between the gate 
and the source exceeds some 10-20 volts -

42 

depending on the device manufacture. 
Since the time delay involved in this 
breakdown, which will destroy the device, 
is likely to be very short, the circuit must 
be designed to protect the gate against 
even very brief voltage excursions beyond 
this limit. 

This difficulty can be lessened, in the 
construction of the device, by 
incorporating a Zener diode between 
source and gate, as shown in Fig. 4. 
However, this technique in its turn leads 
to the problem that the device must then 
be protected against a reverse bias - of the 
order of 0.6 volts - -which would cause 
this internal Zener to conduct, since this 

. can sometimes lead to the triggering of a 
thyristor-type action within the mosfet, in 
which the gate is irrelevant. This may not 
destroy the device, but may dam;~ge 
associated circuit elements. The simplest 
form of protection is the use of an external 
germanium diode, connected in parallel 
with the gate/source Zener, and arranged 
to conduct before the internal diode. This 
is not a preferred solution, however, since 
the reverse insulaton resistance of the Ge 
diode is much poorer than the unmodified 
input resistance of the mosfet, and is non
linear with voltage. The circuit of Fig. 3(a) 
is immune from this problem. 

The second difficulty jn the use of 
power mosfets arises from the very high 
operating frequencies possible with these 
components. This leads to an effective 
circuit element of the form shown in Fig. 

(a) 

I 

I 
I 

.I 

(b) 

Fig. 5. At high frequencies, stray 
capacitances and inductances, shown at 
(a), turn mosfet into an oscillator, with 
damaging effect. 

S(a), when the user expects the device to 
-behave as in Fig. S(b)! This causes 
immediate high-frequency oscillation, 
with frequently destructive effects, when 
such mosfets are incorporated into 
apparently sensible circuit configurations, 
and since the resultant burst of oscillation 
probably occurs in the. 200-lOOOMHz 
range - and is brief anyway - it is 
unlikely that it will be seen on any 
monitoring instrument. The unhappy 
experimenter is then left contemplating a 
defunct device, thinking that its sensitivity 
to static electrification is so great as to 
render it unusable. 

Happily, the internal gate-source 
capacitance is sufficiently high, typically in 
the range 600-1 SOOpF, that stray static 
charge is unlikely to induce an electrical 
breakdown of the gate insulation. This 
internal capacitance, which must not be 
overlooked in circuit design 
considerations, also provides a convenient 
means for taming the h.f. behaviour of the 
transistor, sicne an external 'gate-stopper' 
resistor can then cause a predictable roll
off in h. f. response, to bring the unity gain 
transition frequency down to a more 
manageable level. An external resistor in 
the range 470R-4k7 is normally adequate. 

Given these precautions, my experience is 
that power mosfets are at least as durable 
as normal bipolar power transistors, and 
allow a substantial improvement in circuit 
performance for a relatively small extra 
cost. 
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To be continued 
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Power semiconductors and d.c. power 
supplies are detailed in the 1982 edition of the 
Lambda catalogue. It includes some application 
notes and dimensional drawmgs which makes it 
useful as a handbook. Lambda Electronics Co, 
Abbey Barn Road, High Wycombe, Bucks. 

WW400 

Some literature that you would like to receive 
may be out of print. A service to help you fmd 
that elusive book is provided by The Out of. 
Print Book Service, 17 Fairwater Grove East, 
Cardiff, CFS 2JS. They do not charge a fee but 
ask that all requests for the service should be 
accompanied with a postage stamp at the cur
rent first class letter rate and full details · of the 
book required. WW 401 

Ceramic chip capacitors for high frequency 
applications are described in a bulletin from 
Hy-Comp Ltd, 7 Shield Road, Ashford Indust
rial Estate, Middlesex TW15 1AV. The bulletin 
lists their stability, specifications and termina
tions. WW 402 
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DI,GITAL FILTER DESIGN 
-Will tjigital filters take over f~om t~eir analoguf! counterparts? Accuracy, versatility and 

fall!ng cost suggest they wt/1. Thts second arttcle on microprocessor implementation 
detatls a proced_ure for recursive filter design of Butterworth and Tchebychev response 

wtth examples and Baste programs for pole, zero calculation. ' 

It has long been recognized that because of 
the high sensitivity of the roots of high
order polynomials to coefficient values 
recursive digital filt_ers are . best imple~ 
mented as cascade or parallel arrangements 
of second-order filter sections. Cascading 
several second-order filter sections as illus
trated in Fig. l(a) is equivalent to re-ex
pressing H(z) as the product of second
order transfer functions, i.e. 

H(z)=Ht(z) . H2(z) ... Hm(z) 

where each Hj(z) is of the form 

H-(z) 1 +alz-1+a2z-2 

' 1 +b1z-1+b2z-2 (1) 

This is often referred to as a biquadratic 
transfer function and the circuit by which 
it is implemented a biquadratic section. 
The signal flow diagram of a commonly 
used biquadratic section is shown in Fig. 
1. 

The filter design problem is now that of 
deciding how many biquadratic sections 
are required, and calculating the coeffi
cients for each of them. There are a variety 
of solutions to this problem, and the proce
dures are divided ito two broad groups: 
direct methods in which the poles and 
zeros of the digital filter are computed 
directly in the z-plane, and indirect 
methods which involve the design of an 
analogue prototype filter which is trans
formed to give a suitable digital equiva
lent. Details of the commonly used indi
rect design methods can be found in the 

Wl~lilltSSWORlDJUNE 1sa2 

by B. M. G. Cheetham 
and P. M. Hughes 

standard texts 1• The direct method de
tailed here for the design of Butterworth 
and Tchebychev-type digital · filt~rs is 
probably the simplest approach; it is non
iterative and does not require the use of a 
large computer. Further details and 
program listings for the more complex 
direct design methods are to be found in 
the standard texts.· 

Butterworth and 
Tchebychev filters 
Most filtering applications require an am
plitude response that allows selected fre
quency bands to pass through the filter 
unaltered and eliminates as nearly as pos
sible frequency components outside these 
bands. In many applications, particularly 
where a degtee of phase distortion is 
acceptable in the passbands, Butterworth 
and Tchebychev-type filters are often 
used, whose responses approximate the 
magnitude-frequency response of an ideal 

. filter. The difference between the two 
classes lies in the nature of the approxima
tion. In the case of Butterworth-type filt
ers, the magnitude of the frequency res
ponse is maximally flat over the passband, 
falling by 3 dB at the cut-off frequencies 
and decreasing monotonically in the 
stopbands. The rate of fall-off of gain in 
the stopbands is fixed and determined 
solely by the order of the filter. Tcheby
chev-type filters display an equi-ripple 
passband respons~ with speciflcable ripple 
amplitude 6. The filter gain falls monoto
nically in the stopband at a rate depending 
on the passband ripple amplitude: the 
larger the ripple amplitude, the sharper is 
the transition from passband to stopband. 
Tchebychev-type filters generally show an 
increased rate of fall-off of gain over the 
equivalent Butterworth-'type filter of the 
same order. Unlike analogue filters, a 
number of alternative methods exist for 
the design of Butterworth and Tchebychev 
digital filters. For a given set of design 
parameters, there will be a number of digi· 
tal ftlter transfer functions which may be 
classed as Butterworth or Tchebychev 
type. The method presented here, referred 
to as the squared magnitude approach~ is 
described in detail by Rader and Gold 2, 
and used by Ackroyd3• The poles and 
zeros of the digital filter are deducted 

· directly from the squared magnitude of the 
required response with no constraints 
placed on the phase response, which may 
therefore be non-linear. Once the pole and 

zero positions have been determined, it is a 
simple matter to calculate the a· and b· 

ffi 
. 1 . J 

coe 1c1ents for each of the cascaded 
second-order sections. As the design 
procedure simply consists of the evaluation 
of a number of given formulae, it is parti
cularly suitable for a programmable calcu
lator or microcomputer. Th~ first design 
procedure given is that for a iowpass digi
tal filter, which also forms the basis of the 
design methods for highpass, bandpass 
and bandstop filters. 

Lowpass Butterworth filters 
An analogue lowpass filter is an nth-order 
Bu~terworth type if its response · G(j!l) 
satisfies 

IG(jl1)1
2 (~ )'" 

1+-
llc 

where n signifies angular frequency. This 
formula gives a passband which is 
maximally flat, with a gain of OdB at d.c. 
falling to - 3dB at the cut -off frequency 

® 

Fig. 1. Recursive digital filter is realised as a 
cascade of second-order sections with 
transfer functions H,(z), H2(z), etc. X(z) and 
Y(z) are the z-transformed input and output 
sequences respectively (a). Biquadratic 
section (b) has input sequence {xn} and 

·output {Ynhvith Wn=Xn-b1Wn-1-b2Wn~2 

so f1+bt[ 1 +b1z-2)W(z)=X(z). 
Alsovn=wn+a 1w11~ 1a2wn-2 
so Y(t)~(1+atr 1 +a2z-2)W(z) 

+a,t- 1 +a2z-2
) . . . .· . -= · . . 1 2 IX(z), as reqwred. 

1+b1z- +b2z- _ 
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Computer data Buffer 
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(Bbits) 
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~ bit 6 ----:-
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~" 

bit 0 
AxB 
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....... f---. = B'mputs 

Multiply combiney! 
~ --+ 8807A ~ truncation 

~ 'f..--+ Data selector 3:8 decoder ~ 
~ ~ 

f--

~ 
= . ____.., ~ -= ____.., __.... - t 

~ 
~ ~ 8x8multipliers 

7486 74148 - -~ 

- I .. -
' 

Computer - . ,.. 7432 sc.ale factor -
;<'~ 

LS 257 LS138 ----4 ~ 
........ Compl'essed data 

8 bit latch 
Computer control f = )B '"put' 

out 
-

1 = --+ AxB -
---=-\ } output' 

'I 

I .. 'A'inputs 

8807A 

LS 373 

F~g. !·.Dig ita~ audio compression system. Compression is effected by shifting the digital samples left (towards the most 
Sign_i~icant bit) by an a:no_u_nt eq~~~ !O the number of leading zeros in the data value. The 74148 priority encoder locates the 
posit!o'! of th_e most Sigmfic~n~ I bit and produces a 3-bit code which is then decoded by the LS 138 and applied to two 8 x 8 
multiplier chips. These multipliers, together with the multiplier combiner, s,hift the input data word by the required amount. 

·Fig.~- Microproqesso~ system for digital 
aud1o compandmg. Digttal companding 
experiments can be undertaken with a 
relatively simple microprocessor system. 
The hardware configuration shown 
emp{oys 1!< x 8 r.a.m. and 2K x 8 e.p.r.o.m. 
14-btt audw samples are processed as 8-bit 
word oairs. 

by the 74148 priority encoder in Fig. 1. 
However, the usual benefits of software 
control, including versatility, cheapness 
and reliability, apply to the remainder of 
the data processing hardware. An interest
ing feature of this arrangement is that less 
hardware is required for· 'near-instanta
neous' campanding than for the A-law al
gorithm; i.e., a reversal of the usual situa
tion. 

The system software operates on three 
distinct blocks of data, audio sample words 
originating from the a.d.c., stored blocks 
awaiting analysis, and output data for the 
expander logic arrangement (not shown, 
but similar in concept to the compression 
circuit of Fig. 1). Both input and output 
data streams communicate directly with 
memory via direct-memory-access 

> (d.m.a.) channels. D.m.a. management is 
performed by the 8257 chip, which re
ceives 'data requests' from the currently 

·active peripheral and responds with 'data 
acknowledge' when the computer has 
disabled its bus signals. Data transfer then 
takes place, and the memory pointer for 
the channel in use is incremented. A time 
penalty of about one microse~ond is in
curred while the computer data and 
control busses 'freeze' during the transfer, 
in comparison with the several microse-
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6·144MHz 

Micro
computer 

8085 

Interrupt from DMA 
controller 

A-law 

8257 

AOC 
14 bit 

Computer 
scale factor 

to companding system 

DRQ ch.1 

DMA 
control 

1------J End of conversion 

Data bus to 
companding 

system 
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. conds necessary for conventional input/ 
output procedures. However, because of 
the automatic address incrementing per
formed by the d.m.a. controller, new 
address pointers have to be entered before 
the selected location exceeds the available 
memory space. It is convenient to manipu
late the audio samples in blocks, and to re
initialise the d.m.a. controller at the end of 
each block. The execution time of the soft
ware routine- controlling this function 
must, of necessity, be shorter than the 
audio sampling interval, otherwise samples 
could be lost. This segment of code is 
t:herefore designed around register man_i_: 
pulation instructions which are much 
faster than memory accessing operations. 
Software for the complete system, capable 
of rapidly switching between 14-bit linear . 
(uncompanded), t4: 10 A-law and 14: 10_ 
near-instantaneous companding algo
rithms, occupies less than 1000 words. 

Subjective tests of the system described 
have confirmed that the effect of 14: 10 
digital companding, whatever the algo
rithm, .is inaudible with normal pro
gramme material, but disceJ;"nible when 
pure tones are transmitted. Results from 
other workers in the fieid4 show that 14: 10 

. near-instantaneous companding provides a 
·standard of performance virtually identical 
with uncompanded sound. This is likely to 

Continrud from page 54 
cations. And because the 6502 has been 
chosen by many of the microcomputer 
manufacturers, continued production 
seems assured for the forseeable future. · 

The hardware shown in Fig. 4 has been 
kept as standard as possible to reduce the 
overall cost, and the memory map for this 
arrangement is · sho~ in Fig. 5. Circuits 
'IC2 and IC5 provide 1K of r.a.m. for essen
tial variables, the stack in pages 0 and 1, 
plus spare areas in pages 2 and 3. The 
r .a.m. is not fully decoded and appears 
throughout the bottom half of the 64K 
.address space. An e.p.r.o.m. containing 
the fll'IIlware is assigned to the top 2 or 4K 
of memory with address decoding pro
vided by 1Ct4 for an expanded system. 

· Wire-ORing. of the address decoder out
puts provides addressing options. Circuit 
15 is enabled at COOO (hex.) to provide 
sub-divided outputs for display drivers 
and a versatile interface adapter. 
' The system ~lock is provided by a 
1MF...z crystal oscillator using unbuffered 
c.m.o.s. gates. This also provides . the 
timing for a back-up system and is 
trimmed for best results in this mode. 
Power-on reset is provided by two Schmitt 
inverters which allow the power supply to 
stabilize before the program is. initiated. 

A potentially troublesome source of in
terference for v .l.f receivers is the conven
tional multiplexed display, and for this 
reason a low-current liquid crystal type is 
recommended. A suitable display and 
driver circuit which will plug directly into 

WIRELESS WORLD JUNE 1982 

be of great importance for satellite trans
mission, where significant savings in capi
tal plant can be achieved if more channels 
can be accommodated within a given band
width. 

Future techniques 
Voice synthesis by microcmnputer ·is a 
rapidly developing technique, especially for 
electronic toys and games. Most such de- . 
vices currently available appear to possess 
American or Japanese accents, so revealing 
their places of origin. Economy of storage 
and audio bandwidth is · afforded by mas:
culine voices, but this is likely to become a 
minor consideration as the cost of memory 
chips continues to decline. Solid-state 
recording of high-quality musical perform
ances is a more difficult matter, unlikely to 
be solved by the silicon chip for many 
years hence. For example, any recording 
of Beethoven's ninth symphony would re
quire a digital storage array of approxi
mately 2000 megabits. Current prices of 
memory chips would need to fall by a 
factor of 100 000 to render viable any such 
scheme. Meanwhile, more traditional de
vices such as magnetic tape, hard disc stor
age and the newer 'Winchester disc' con
tinue to improve in performance, possibly 
rivalling the storage density achieved by 
laser-optical techniques. 

From 
1MHz _ _.,_......::.. 

clock 

From CA2 _ _. ....... ....:.::.. 
Pin 39 
rc11 

[[9 

In the digital processing area, one of the 
more interesting new devices to emerge is 
the Intel 2920 processor. This comprises 
an analogue-to-digital converter, a signal
processing computer and a digital-to-ana
logue converter, all contained on a single_ 
silicon slice. Current technology limi
tations restrict its operating frequency to 
about 14kHz. However, speed improve
ments to at least five times that figure, · 
whereby it would admirably suit the needs 
of the digital audio engineer, can now be 
~:l{pected. 0 
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Fig. 7. RS232C generator and level translator. 

the display port is shown in Fig. 6. The 
eight-digit panel allows six O.Sin digits to 
be displayed with spaces to improve legi-

. bility. The control port of ICu allows dif
ferent displays to be selected. It is impor
tant to use only the AM version of the 7211 
display drivers as these include display 
blanking and a microprocessor int~rface. 
Because the display port has been designed 
to drive remote displays via a short length 
of ribbon cable, 1Ct6 is necessary to buffer 
the 6502 data bus. 

As well as displaying time and date in-

formation, the evaluation system can be 
used with other equipment via an RS232C 
interface which transmits ASCII informa
tion. The necessary hardware additions are 
shown in Fig. 7. IC7 divides the lMHz 
clock to provide a 2,400 baud generator, 
and IC19 converts the serial data from the 
v.i.a. to an RS232level. 
Part two of this article describes firmware, 
construction and testing. A complete kit of 
components for this design will be available 
from Circuit Services, 6 Elmbridge Drive, 
Ruislip, Middx (telephone Ruislip 76962). 
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Clock-triggered 
triangular pulse 
generator 
A double pulse is applied to the inverting 
input of a TL081 operational amplifier 
connected as an integrator and a triangular 
pulse is obtained at the output. The re
quired double pulse is formed by two 
direct voltages -SV, + SV, applied to the 
integrator mput via a pair of analogue 
switches. Two D-type flip-flops control 
these switches. The two flip-flops are trig
gered by the rising edge of the clock pulse 
applied to their clock inputs. When the 
clock-pulse triggers the two flip-flops, the 
First flip-flop's Q-output becomes equal to 
1 and the Q-output of the second equal to 
0. Consequently, one switch is enabled and 
the other disabled. Thus an input voltage 
equal to - SV is applied to the integrator. 
When no input voltage is applied to the 
integrator, Vout=O. Then, V.m=-SV and 
Vout increases; when it equals the reference 
voltage V ref.l the output of the comparator 
goes high, and the first flip:flop's Q-out
put is reset to 0, while the second's Q
output is set to 1. Thus the switches 
change state, so that Vm= +5V and Vout 

Auto-zero for 
digital meters 
Digital panel meters using i.cs such as the 
ICL7106/7 already have internal auto-zero 
cii:cuitry, but this is of no use when a 
particular instrumentation case requires 
amplifiers or signal conditioners prior to 
the d.p.m. Offset in op-amps drifts with 
temperature so an automatic system for 
correcting it is desirable. In the circuit 
given, box A represents circuits to switch 
the instrumentation amplifers B between 
the input to be measured and a zero refer
ence level. At the same time, the output of 
the amplifiers is switched between the 
sampling capacitors so that one holds the 
amplified input plus offset, and the other 
holds the offset only. The differencing ac
tion of the d.p.m. cancels the offset 
voltage. Clock frequency should be higher 
than the sampling frequency of the 
d.p.m. · 

K. Wood 
Ipswich 
Suffolk 

8 

60 

+SV 

RS 
a 

1/2(04013 

a: r-

-sv 
Clock / _,// 

+SV 

a: 

Q 
RS 

decreases. When Vout=Vref2=0V, the out
put of the second comparator goes high 
resetting the Q-output of flip-flop 2 to 0. 
So both switches are disabled, and. no in
put ·voltage is applied to the integrator. 
Consequently Vout=O until the next rising 
edge of the clock pulse triggers the flip-

Analogue transmission 
gates e.g. 4016 

Vref,1 

1~(04016 

+10V 

flops. The duration of the triangular pulse 
is T=ltj where ti= l!RC is the time con
stant of the integrator. 

G. Tombras 
Athens 

Preamp with no t.i.m. 
Circuit shows a stable small-signal pre
amplifier with passive magnetic pick-up 
equalization but without overall negative 
feedback. 
At 1kHz, the circuit has an overall gain of 
SO and its input and output impedances are 
4 7k and 1. 7kll, respectively. Peak-to-peak 
maximum input and output voltages are 
0. S and 2SV respectively. 

Shausin Yang 
National Chiao Tung Univ~ty 
Taiwan 
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24-to-12-hour clock 
decoder 
A digital clock may have a 24-hour display, 
which many people would find less pre
ferable to the more normal 12-hour 
display. For example, the time-coded 
radio signals from Rugby work on the 24 
hour clock. 

The circuit shown is an economical de
coder of b.c.d. 24-hour information (0 0 

sv 

T1To; U3U2U1Uo) to b.c.d. 12-hour (0 0 0 
To; U3'Uz'U1'Uo'). If c.m.o.s. i.cs are 
used, types 4001 (quad 2-input NOR), 
4025 (triple 3-input NOR), 4030 (quad 
exclusive OR), 4069 (hex inverter), 4071 
(quad 2-input OR) and 4073 (triple 3-input 
AND) are required. 

W.Gough 
Whitchurch 
Cardiff 

uo---+~ ~---------------------r----~--1 
u 1 ---+-:.-+-1---1 

u2 ---ol.....+-+--~----), 
u3 --.....+-+---~---1 

To ---t-+---. 

~--------------~ 
T1 --~~~~--~----------~ 
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Minimum component
count microprocessor 
This microprocessor circuit brings the 
number of components required for cer
tain control applications to a minimum and 
lends itself particularly to machine-control 
. design. Address bus decoding is divided 
up into two 32K-byte pages and the 
e.p.r.o.m. is situated at 8000 or at 2K-byte 
images up to F800. The M6802's eight 
interrupt vector bytes should begin at 87F8 
or its respective images. Two sets of eight 
·vo lines, A and B, are provided by the 
M6821 peripheral interface adapter; A 
addresses are decoded as 7000 and 7001 
and B addresses as 7002 and 7003. ·Loca
tions 0000 to 007F are used · for the 
M6802's 128-byte r .a.m. 

Other e.p.r.o.ms, such as the 2758 or -
2532, may be used in place of the 2716 
·with only mi'nor alterations. The two spare 
NAND gates can be used to provide a bit
rate generator if necessary. 
Y. C. Cheah 
Wellington 
New Zealand 

R R' 
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Accurate motor speed 
control with braking 
Mr Malvar's 'Accurate motor speed 
control' (WW Circuit Ideas, August 1980) 
described a circuit in which the effect of 
motor armature resistance was cancelled 
by using the ·armature current to provide 
positive feedback to the drive amplifier. 
The amplifier used a booster transistor 
which entailed the motor stopping under 
open circuit conditions. 

Accurate motor speed control is often 
required with a fast stop/start, and this can 
be achieved by the addition of a transistor 
complementary to the booster transistor. 

The circuit shows this addition, with a 
somewhat modified bridge circuit. When 
R1 =Rtx the armature back e.m.f. is equal 
,to V REF, which can be gated or switched to 
provide a fast stop/start (R1 being the 
variable resistor). A single supply may be 
.used. 

K. G. Barr 
University of the West Indies 
Barbados 

' 61 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


Basic synthesizer design program 

1 P:T="F:EFEFHlC.E" · ·::t= "·::','IHHE:::E:" Ff="FF'EC!UEIIC't" ' • C•t=" FF:EOUEilC IE ·:." : :t="F·F·CfC·F·AI·l 
2 [I:T="Dl'·,!!~: IOII F:ATICI" · E:f.=" Dl'·/ IDEP" · u.t="TF:Ail'::CEI'...'EF'" · Ff="F'F'E'o:EIH" · c~t="F'F'E ''":. ALEF' 

3 1·1:T="HAF.:I'IC1tH(" · '"~'$=" C:HAIHlEL ·::FAC:IHG" C:$="EIHEF' " · Z$=" IHF'UT EF:F:OF: - TF· ',' AC·AIIl" 
4 F'F:IIIT":l•lol•nDUF'LE::::::E't' ::.EI·11COIIDUCTCIF.:::: L TD.ll•lol" . F'F'IIHTHf: ( 15)F'J" .omo!ol" T< [,Cf::.IJI: 

.;::: : c;o:::UB1 ::::;:: 
5 T=c: · Go::Uf:6::: · fF'ItiT":J".: •CiO::.Uf: D ::: . f·lJ="f·lA:-·: It-ll_lf·l "' F'F'IIH"ol•PLE:::::.E',' ::.Et'liC.OIIfiUCTOF'::: 1·1 

m:E A F'HIIGE CIF 
6 llf="tHI·IIfolUI·l " O.t="oP!II I E COIIIIECTED TO" : f·F:IIIT"HITECoF'ATEI< C!F'C'UJT:. FOF: u·::E I 

ll "F$; 
7 FF:IIIT::.t''EF::::. THI::: ":•-·:f" I·:: Al l AID TOTHE DE·:. IGI·I OF '·/HF -~: UHF "::.t"EP:: FOF:" : 
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must be programmable over a range of m 
and the n counter must always divide by a 
larger number than the a counter. 
Therefore, to be fully programmable, the 
total system division ratio must be equal 
to, or greater than m2• This sets a lower 
frequency limit for such synthesizers, for 
example, with 25kHz channel spacing and 
a 40/41 prescaler the minimum division 
ratio is 40L so the minimum frequency is 
40MHz. 

Generally, the programmable counter 
sets a limit which is higher than the theo
retical minimum. If wider tuning is re
quired, four-modulus prescaling can be 
used. A typical system is shown in Fig. 5 
with four moduli, mlm+ llm+klm+k+ 1, 
which are set by + 1 and + k control lines. 
There are three programmable counters 
and the conditions which limit the ratios 
are, a must count over a range of k, x must 
·count over a range of (m+k+ 1)/k, and n 

·must count at least the minimum value of a 
or k. For a 55/56/63/64 prescaler, the divi
sion ratio limit is 512, which allows 25kHz 
channel synthesis above 12.8 MHz. Again, 
in a practical system, the programmable 
counter will generally set a higher 
minimum. The overall division ratio of 
this system is mxn+kxx+a where n, x 
and a are the counts in their respective 
counters. 
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.DP-82"-2" PRINTER KIT SPECIAL OFFER 

... 

SAVE £33.89 (UK ONLY) 

To compliment the excellent article in this 
issue of Wireless World, Roxburgh Printers 
Ltd are making an offer of: 

1 pc DP-824F-24 Printer Mechanism 
1 pc DPC-4A Controller Chip 
1 pc 82910180 Paper Tear Bar 
1 pc 8002 Paper Roll Holder 
1 pc 114080-R0-000-SP-P Paper Roll 
Normal price with carriage and VAT would be 
£119.38 
Offer price inclusive of carriage and VAT is £85.49 

Cheques should be mad& payable to Roxburgh Printers Ltd. 

If you would like further data on this or the complete 
range of Printers and Interlaces, please contact us. 

~ROXBURGH 
. C 22 wi~lsea RoE.~!~r~B§x. Ll M I TED 

Telephone: Aye 079 73) 3777. Telex: 957066 

WW053- FOR FURTHER DETAILS 

Ltd. · 

D.S.'N. Marketing is a newly established subsidiary company, part of a group 
of companies centred around one of the U.K. market leaders in electro
acoustic equipment, established for over 50 years. We make use of the 
extensive research facilities on our premises, which include a large anechoic 
chamber and B & K measuring equipment, to ensure the highest quality of our 
products. · · 

LOUDSPEAKER COMPONENTS 

AT-SERIES L-PAD CONTROLS 
A range of constant impedance loudspeaker level controls. By employing a twin-track wire wound power potentiometer in an L
circuit configuration a constant impedance of 8 ohms within ± 25% is achieved over the whole attenuation range. The 'H' models 
are standard potentiometers with a 1 Omm long M-9 threaded shaft. The'S' models come complete lll(ith a recessed indication 
panel and control knob. 

Model 

AT-40H 
AT-40S 
AT-50H 
AT-50S 
AT-60H 

-2dB 

15W 
15W 
30W 
30W 
50W 

PowerRatin 
-6dB 

10W 
10W 
25W 
25W 
35W 

-12dB 

6W 
6W 

15W 
15W 
25W 

Attenuation 
Range 

0: -40dB 
0: -40dB 
0:-28dB 
0: -28dB 
0 : - 40dB 

Rotation 
Torque 

70:450 g/cm 
70:450 g/cm 

200 : 500 g/cm 
200 : 500 g/cm 
200 : 600 g/cm 

Different models and impedances available to special order (O.E.M. only) 

These level controls can easily be incorporated in 
any low impedance loudspeaker circuit and are 
most useful for compensation of acoustic 
absorption and efficiency differences in 2- or 3-way 
loudspeaker systems. They are also widely used for 
level setting in multi-loudspeaker chains, such as 
for monitor, paging or background music 
applications. 

SEE OUR STAND AT A.P.R.S. 821NTERNAnONAL EXHIBITION 
OF PROFESSIONAL RECORDING EQUIPMENT, 23·24-25 
JUNE, 11182, KENSINGTON EXHIBmON CENTRE, LONDON 

R.R.P. 
incl. V.A.T. 

£1.10 
£2.45 
£2.55 
£3.40 
£4.15 

O.S.N. MARKETING LTD, Westmorland Road, London NW9 9RJ 
Telephone: 01-204 7246. Telex: 895 4243. 
Trade, Wholesale, O.E.M. & Export enquiries welcome. 

.. ~ 
~L~'-~:_j 
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WIRELESS WORLD JUNE 1982 

~~~~~~;~~~~~~~dc~~gg~~~?:~rJ.~~~ 
~u~~!~2;~e~;~/;ci ~gr~~~~;~~~rgan 
phone their orders through for extra fast 
service. All prices Include VAT@ 15%, suQject 
toavallablllty. -
Please supply the following · 

unit ~~tal 
quantity product price nee 

AT-40H L·Pad Control £1.10 
AT-40S L·Pad Control £2.45 
AT -SOH L-Pad Control £2.55 
AT -50S L-Pad Control £3.40 
AT-60H L-Pad Control £4.15 

Tick for further details UK P&P£2.00 
TOTAL 

NAME ....................................................................... ...... . 

Address .................................................................... : ..... . 

·Signature ............................................ , .... , ..................... . 

AccessNisa No ...................................... ........ ~.~82 
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MICROPROCESSOR
CONTROLLED LIGHTING 

SYSTEM ·· 
This final article describes the overall operation and performance of the prototype lighting . 
system. Details are given of the operating system, equalization table, and the hardware 

required to set-up the control desk's processing and recording modes. 

Before discussing the operating software 
used in the lighting system, its relevance is 
best understood by considering the layout 
of a typical control desk, as shown in Fig. 
1, and how such a desk is operated; The 
desired lighting pattern is set on the chan
nel faders (presets), and this pattern is 
stored in the processor-system memory by 
pressing the 'record' button associated 
with a particular master fader, or 'master 
preset'. This pattern will be recalled and 
sent to the dimmer modules whenever its 
associated master preset is not at zero. 
Assuming for the moment that only one 
master preset is at a non-zero setting at any 
·one time, any other master preset may now 
be used and another lighting pattern set in 
the same manner. Hence, a complete 
lighting pattern may be stored for each 
master preset. 

There are two ways in which these 
stored patterns may be controlled using 
the master presets. 
- Scaling - the equivalent of analogue 
control-desk processing - in which each 
preset level is multiplied by the master 
preset level and the resulting signals sent 
to the dimmer channels. Relative levels of 
the channels are maintained at all times. 
- And stepping, where the master preset
level is compared with the stored preset 
levels and the lesser of the two levels used 
for output. This type of processing is used 
to build up a lighting pattern, i.e., all 
dimmer outputs rise according to the level 
of the master preset and then stop at their 
predetermined levels. In an analogue 
control d~sk, this type of processing would 
require very complex circuits. 

By using more than one master preset at 
a time, lighting patterns can be gradually 
changed from ·one stored pattern to 
another. As the operating program end
lessly polls all the faders and record but
tons, any lighting pattern produced by a 
combination of master and channel presets 
may be recorded by simply pressing the 
appropriate master-preset record button. 

Operating Software 
The operating program and the 'look-up', 
or equalization table, are contained in just 
over 112Kbyte of p.r.o.m. The require
ments for r .a.m. depend on the overall size· 
of the control desk. Around 256 bytes are 
required for the operating program and 

* University of Keele 
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N(M + 1) bytes for lighting pattern storage, 
where N is the number of channel presets 
and M the number of master presets. Ex
cept for the largest ofsystems, 2Kbytes of 
r .a.m. will suffice. Organization of the 
data structures is shown in Fig. 2. The 
present memory stores the lighting-pattern 
preset levels associated with each master 
preset. The output-buffer memory is used 

·to store the required lighting pattern tem
porarily, before the levels are converted to 
output signals for the dimmer modules, 
using the equalization table. . 

The equalization table performs two im
portant functions. Firstly, the scaling 

· process entails the multiplication of 
numerous channel and master preset 
levels. Without an external multiplier unit, 
most microprocessors carry out multi
plication relatively slowly (some recent 
microprocessors, such as the 68o9 and 
9995 have such a multiplier internally). 
The multiplication problem could have 

Preset memory 
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Fig. 2.f?ata structures used in the con.trol-desk software. M is the number of master presets, 
and N ts the number of channel presets. · . · · 
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Get channel 
level t ram 

preset memory 

Add channel 
level to 

master level 

Store in 
out put buffer 

Fig. 3. Flow-chart of the 
operting program. 
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Get 
master level 

Use 
channel level 

Output results 
to dimmers via 
equalisation 

Fig. 1. Layout of a 30-
channe/11 0-master control desk. 
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been solved by using a logarithmic a-to-d 
converter, but in this case, logarithmic-law 
faders were used together with a look-up 
table containing base 2 antilogarithms for 
the 256 possible levels - hence, multipli
cations become simple additions. 

Secondly, the table provides compensa
tion for the non-linear relationship be
tween the faderposition and the subjective 
brightness of the lamps, mentioned in the 
first article. This code transformation is 
fairly difficult to formulate, and will be of 
more general interest than the code trans
formation used in the prototype system 
which combines both this subjective 
brightness comi>ensation and the antiloga
rithm conversion, so this coding is given in 
Table 1. 

The operating program is not listed be
cause it is specific to the processor used 
and consists of only eight short sub-rou
tines and three core-routines for lighting 
pattern recording and processing. 
However, using the flow-chart of Fig. 3, it 
should be possible to program most 
microcomputer systems to provide ihe 
facilities described. The program tests data 
present on the data bus to decide whether 
scaling/stepping processing, or recording 
mode is required. 'The hardware needed 
for this is described in the next section. 
Note that, to reduce processing time to 
a minimum, there are a number of condi
tional branches dependant on channel or 
master levels being zero. 

.Process/record select circuits 
The operating program must test whether 
stepping/scaling processing, or pattern 
recording Is required. This could be 
achieved by connecting the control desk's 
recorp and process keys, through some 
form of keyboard encoding, to a program
mable i/o device (such as the 8155/6). 
However, since mapped-memory tech
niques are used for all other data input and 
output, a single i/o port can be connected 
directly to the data bus which is enabled 
when the 10/M status line goes high. 
Figure. 4 shows the process/record-select 
circuit. When the 'record enable' key is 
pressed, the octal encoder (7 4148) is 
enabled and its output will stay high untila 
master-prese.t record key is pressed. The 
three RS flip-flops connected to the octal 
encoder are reset, and hence the 4-bit bi
nary counter (74163) is enabled. The coun
ter outputs are connected, through a 4-to-
16-line demultiplexer (74154), to sixteen 
·cross-lines in the master-preset 'record' 
key-matrix. When a key is pressed, at least 
~one of the encoder's outputs goes low and 
disables the counter. The three-state buf
fer is enabled when either E, W/R or M/IO 
is low, and the input data is transferred to 
the processor data bus. Also, the four in
puts to the NAND gate (112 7420) are 
high, and on t.h.e next rising edge of the 
system-~le, E, a '0' is clocked out of the 
D-type ffip·flop anc!_the four RS flip-flops 
are reset. The next E pulse will enable the 
:system again. The 0 input of the octal 
encoder is not used, as a low level on this 
input will cause all three outputs to be high 
(i.e., equivalent to no key being pressed). 
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Hence up to seven modules may be used, 
each with 16 master presets. 

Processing-mode keys are simply 
latched by an RS flip-flop and connected 
to D7 of the data bus. Unlike the record
key data, they do not form a destructive 
read circuit. 

Conclusion 
For the 8085A microprocessor used and 
with a system clock of 3MHz, Fig. 5 shows 
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Note: Input 0 (pin 10) on 74148 mit used 

the experimentally determined 
relationship between processing speed 
(that is, the time ·taken for all the output 
channels to be updated) and the number of 
master presets in use at any one time. 
Assuming that the minimum acceptable 
update frequency is 20Hz, a 60-channel 
desk will operate fast enough, provided 
that less than about 20 master presets are 
in use. This limitation will not usually 
effect operation as the maximum number 

3- state buffer 

0 l • .AJj 
~ ,,, Al 
6F 11f A2 
$f 121 AS 
7<0 "' \14 44 
10 1,24 
71 122 
11 122 A7 
7t ,. A$ 
72 11'$ A9 
1t j1' 

AA , 
73 117 At 
74 11, 

~ ,.. 11'5 
'If 113 AF 
75 1~ 

I 1S 11~' 
.&1 1fi 1lt . 

92 1'0 1t0i 
&3 71 111)$ &4 

11 t1 * es 
95 19 't -~· " 9$ 13 • 88 
&1 7~ 104 II = .:1 t4M 

11 * No • 'JA - 8 = I ·7A ' 19i 8C 
71 9$ I • Sf) 'f;. it 
7<! trl tC 

of master presets in use at one time ·is 
normally from four to eight. 

There are a number of ways in which 
this prototype system could be extended. 
In most stage applications, the control 
desk and dimmers are remote from each 
other, and the system described would 
require an expensive 40-way connecting 
cable. Some form of high-speed serial in
terface, with high noise immunity, would 
be of greater practical' use. Because the 

120 

'record . 
//enabled 

Fig. 4. Process/record-select 
circuit. Note, the 10kHz clock:is 
derived from the 1 MHz system 
clock and the 0 input (pin 10) on 
74148 must not be used (see 
text). · 

1k 

record enable 
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10 15 . zo 25 30 
MASTER PRESETS IN USE 

Fig. 5. Experimentally determined process 
time, i.e., rime for updating all dimmers, for 
a 60-channe/ control desk. 

Processing 
mode 

1k 

· The prototype lighting control system with, 
from left to right, an 8-channel input · 
module, an a-to-d converter and buffer 
memory board, a frequency multiplier and 
sync. counter section and the 
microcomputer. 

· major cost of most installations is in the 
dimmer modules, the replacement of an 
analogue control desk with a digital one 
would most effectively be achieved by 
providing a low-cost interface between the 
digital output data and the existing 0-lOV
direct voltage-controlled dimmers. More 
permanent lighting pattern storage could 

·.be easily achieved by providing either bat
'tery back-up for some of the r.a.m., or a 
tape interface. In exacting situations where 
the colour, or hue, of lights has to be 
·maintained as their luminosity changes, 
. the software could be extended, and 
lighting sets with three primary coloured 
gels used. 
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Estimates of the cost of a digital control 
desk compared with a conventional anal
ogue desk suggest that the former solution 
is the cheaper alternative for systems . with 
more than 40 channels and 20 master 
presets. The ftxed cost element of the 
microprocessor system is offset by the ab- . 
sence of a diode-matrix board and the large 
reduction in the number of faders. 

The authors are grateful for the use of 
. the microprocessor development facilities 
provided in the fmal-year Electronics 
laboratory at the University of Keele, and 
the technical help provided by B. W. 
Cornes and E. J. T. Greasley. o : 

Frompage46 
Computation 
The calculations illustrated may be carried 
out with the aid of a pocket calculator. 
Access to a computer is clearly advanta- . 
geous and Fortran programs have been 
previously published 3 for the procedures 
required. For convenience, four simple 
Basic programs are presented on page 46 
.for the pole and zero calculations consti
tuting the most difficult part of the compu
tation. These programs may be readily 
incorporated into a complete digital filter 
design package for a desk-top computer. 
The programs have been developed and 
listed on a Hewlett Packard HP 85 
microcomputer which allows several state
ments per line, separated by @. The com
:mand DISP may have to be replaced by 
:PRINT in may Basic implementations. 

Bibliographical references have had to be held over 
and will be included in a third part of this series. 
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ERROR CORRECTING 
SOFrWARE 

Software solution avoids complexity of convolutional coding; program computes error 
signal which would have been the outpUt of a convolution decoder. 

In digital equipment a single parity bit is 
often added to a word to increase reliability 
by detecting an erroneous read. For words 
which are recorded in blocks as on paper
tape, floppy discs, cassette or magnetic 
tape we can time-share the single parity bit 
over a number of words. Fig. 1 shows the 
idea. Here the parity bit is formed from 
the data bits of the current word and one. 
data bit per channel staggered to produce a 
staircase parity-checking area as shown. , 

Parity channel 

Data channel 

Fig.1 
Data 

Using a technique described in Wireless 
World, "Improved parity checker" Jan 
1981, p. 8112, multiple errors can be de
tected, although only a single parity bit is 
employed. Fig. 2 illustrates how eight 
errors would be detected. 

(a) No error detected 

(b) No error detected 

(c) Error detected 

Fig.2 

Parity of 
checl<ing 

area 

Even 

Even 

Odd 

If the parity bit at the transmitter was 
coded for say even parity then on reception 
any single error in the checking area will 
result in an odd parity for this area of bits. 
This fact signals an error has occurred. 
Single error correction with regard to the 
error signatures produced will be as shown 
in Fig. 3. 

However Fig. 4 shows a double error 
which although detected gives an error 
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Parity channel 0 0 
Data channel 0 0 

0 0 0 
0 0 
0 1 0 1 0 

Fig.3 

signature which corresponds to the single 
error signature of channel 0 in Fig. 3. 

Fig.4 

0 1 1 0 0 0 

If error correction is required then this 
problem can be overcome still employing 
only one redundant bit, i.e. the parity bit, 
by applying more complexity to the time 
sharing of the data bits. An example of a 
more complex template is given in Fig. 
S(a) together with the single error signa
tures. This template was formed almosJ at 
random- any multiple errors are detected 
and it appears single errors give unique 
signatures. Armed with this fact we can 
detect multiple errors and correct single 
errors. 

Fig.5 
0 0 0 0 1 

0 1 0 
0 0 

0 1 1 1 

0 
0 

0 0 1 0 1 1 0 

(a) 

(b) 

The error detecting software described is 
useful to 

assess the merits of a particular tem
plate 
as a program in its own right used in 
place of hardware 
to test (2) or for the following reason. 

The procedure described here is a form 
of convolution code. This can be seen by 
converting the parallel characters to a se
rial bit stream using a serial shift register. 
This is given in Fig. 6 for the template of 
Fig. 1. 

Now the convolution approach is far 
more complicated than the technique des-

cribed here, but the theory of convolution 
coding does show that the defining polyno
mial of Fig.- 1 is 

Xl+X7 +Xl3+Xl9+Xzs+ 
xz6+ xz7 + xzs+ x29 + x30. 

Hence the software approach described 
can be useful in investigating convoluting 
codes where here the template, i.e. the 

·polynomial, can easily be chang~d. 
The prompts given by the program and 

the inputs required in response are shown 
in Fig. 7 while Fig. 8 shows the notation 
used for the template data. 

Width of template 

Template column 1 

Template column 2 

I . 

I 

: 
Template column W 

Form 
Enter character error 

signal 

Fig. 7. Prompts given by the program and 
inputs required in response. 

Fig.8 

Template 

Template column 
Value 

6 5 4 3 2 1 
31 16 0 13 2 3 

A column is indicated by the decimal equi
valent of the binary code where a 1 indi
cates that the bit is part of the template, 
that is, an input to the parity-generating 
hardware. · 

Having completed entering the template 
data a continuous series of decimal values 
are entered as shown in Fig. 9. This series 
is in response to the prompt N where N is 
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Word 5 Word 4 Word 3 Word 2 Word 1 

Sum modulo 2 

Parity bit 

Fig. 6. Software approach described is much simpler than convolutional approach to Fig. 1 
template in which parallel characters are converted to a serial bit stream by shift register. 

Errors E 
E 

E 
Fig.9 

E E 

E E E E 

Error pat-tern 

Value 

87654321 

17 8 0 1 33 0 3 2 

the Nth error pattern in the series. An 
error pattern is simply a character with or 
without errors, Fig. 9~ 

For each error pattern input the 
program computes the error signal which 
would have been the hardware output of 
the convolution decoder, that is it com
putes the parity of the error pattern within 
the template area. The output is a one if an 
error is detected and a zero if no error is 
detected. 

The program assumes that even-parity 
was transmitted and thereafter an error 
signal results from an odd parity in the 
template. 

Digital frequency 
synthesiser design 
Continued from page 64 

Integrated circuit two-modulus and 
four-modulus v.h.f. and u.h.f. counters 
have been available for some time, as have 
general purpose c.m.o.s. and t.t.l. 
programmable counters. However, dedi
cated l.s.i. circuits which can interface 
.directly with two and four-modulus pre
~scalers have only recendy been introduced. 
The diagram in Fig. 4 shows a two-mod
ulus prescaler with i/o ports and a control 
line which is used to alter the division 
ratio. The input may be balanced or unba
lanced, but the output and control nor
mally operate at c.m.o.s. or t.t.l. levels. A 
similar four-modulus prescaler which uses 
two control lines instead of one is shown in 
Fig. 5. 

At frequencies over lGHz, separate 
prescalers or mixing techniques must be 
used. The SP8619 divide by 4 prescaler 
will operate up to 1.8 GHz and can drive 
an SP8906 four-modulus divider. 
Therefore, synthesizers using this combi
nation will have a channel spacing of four 
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Error detecting program 

10 DIM T(IS), P(l5) 
· 20 FORI=! TO 15 
30 LET T(I)=O 
33 LET P(I)=O 
35 NEXTI 

38 PRINT "TEMPLATE WIDTH IS"; 
40 INPUTW 

50 PRINT "INPUT TEMPLATE CO- . 
LUMN VALUES 1 TO" W 

60 FORI=! TOW . 
70 PRINTI 
80 INPUT 
90 NEXTI 

92 PRINT "ENTER CHARACTERS" 
100 LETN=l 

104 PRINTN 
107 INPUTP(W+l) . 

times the reference frequency. The highest 
output frequency available from an 
SP8906 or SP8901 is 512/239 MHz, i.e. 
2.142 MHz. An n.m.o.s. synthesizer cir
cuit, the NJ8811, which has been designed 
for use with the 8906 and 8901 is shown in 
Fig. 6. This device contains the program
mable dividers, reference divider, phase 
comparator and a data buffer which en
ables it to be used with a 4-bit data bus for 
programming by a r .o.m. and channel 
switch or a microprocessor system. 

Using the NJ8811 and SP8906, in the 
type of design shown in Fig. 5, provides a 
synthesizer which operates from 40 to 512 
MHz. The programmable reference di
vider allows the choice of sixteen channel 
spacings, via two program control lines, 
from a single standard 4.8 MHz reference 
input. If the NJ8811 is used with a 
SP8901, channel spacings and frequency 
ranges are doubled. The NJ8812 shown in 
Fig. 7 is almost identical to the 8811, but is 
designed for use with the SP8793 prescaler 
in low-power synthesizers at frequencies 
~p to 200 MHz. This combination has an 
average power consumption of around 
SSmW and is therefore suitable for porta
ble equipment. 

108 LETN=N+1 
110 IF P(W + 1) <0 THEN 990 

120 FORI=! TOW 
130 LET P(I) = P(I + 1) 
140 NEXTI 
150 LETE=O 
160 FORI=! TOW 
170 LET A=T(I) (AND) P(I) 
175 LETE=A(EOR)E 
180 NEXTI , 

187 LET A=O 
190 FOR I= 1 TO 15 
192 LET A=E (EOR) A 
194 LET E=E(SHFT,-1) 
200 NEXTI 

210 PRINT A (AND)# 1 
220 GOTO 104 
990 END 

A block diagram of the program would 
show that for each error pattern input 
value, Fig. 9, the previous W values, Fig. 
8, are right-shifted one place and the last 
one drops off the end to retain W values. 
The corresponding columns in the sense of 
Figs 8 & 9 are first ANDed with the tem
plate. This results in one word. The bit 
pattern of this one word is parity checked, 
i.e. the bits counted modulo 2, down to 
one bit by the exclusive-OR instructions. 
This bit indicates an even number of bits 
in the checking area if zero, and an odd 
number of bits in the checking area (the 
template) if one, which indicates an error. 
To change the template the program is re
run. To stop the program a negative in
teger is entered as data. o 

Page 64 is a Basic program for designing 
v.h.f. and u.h.f. synthesizers using the i.cs 
described earlier. The first part of the 
program requests frequency limits, chan
nel spacing, injection mode and other de
tails of the required synthesizer. The cir
cuits to be used and interconnections are 
then determined together with the refer
ence frequency and reference division ratio 
for minimum reference harmonics in the 
working band. The second half of the 
program requests details of the individual 
channels required and provides r.o.m. 
programming information for them. The 
program was written for a PET 2001 com- . 
puter, although it will run with other Basic 
computers with minor dialect modifica
tions. The compact form of program and 
lack of REM statements is due to memory 
limitations of the computer involved, but 
in its present form it works well and is a 
useful aid · for designing frequency synthe
sizers in the v.h.f. and u.h.f. range. 0 
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Paris 
components 
S h 0 W from Martin Eccles in Paris 

France's foremost electronics exhibition 
- Salon International des Composan.ts 
Electroniques -'- this year attracted over · 
1700 exhibitors representing 31 different 
countries. Held for the last time at 
Paris's Pare des Expositions, the 25th 
annual Paris Components Show, despite 
slight increases in the number of visitors 
from outside France and the total 
number of exhibitors, saw a fall in at
tendance. According to the French 
Trade Exhibitions office in London, 
there were just over 85700 visitors, as 
opposed to last year, when 95124 perma
nent passes were issued. But considering. 
current economic restraints, the figures 
are still quite impJ.:essive. 

In 1983, the show is to be held in No
vember, instead of early April as has 
been the tradition, at the North Paris 
Exhibition Grounds, and after that be
come biennial to alternate with the 
Munich exhibitions. A more specialized 
exhibition will be held at the North Paris 
site each even year. 

Surprisingly, perhaps, the current 'world's 
fastest' 16K c.m.o.s. static r.a.m. has 
been developed in France and is, initially 
at least, to be manufactured there. Access 
time ofthe HM65161 2K by 8-bit memory 

is 55ns (maximum) and its power con
sumption is 500!! W in standby mode or 
30m W while enabled. This device is the 
outcome of joint efforts by Harris and the 
exhibitors, Matta Harris, who were also · 
showing the HD6409, a c.m.o.s. Manches
ter II encoder/decoder for full duplex 
operation up to lMbit/s, . the MA1200 30 
MHz gate array with 1200 gates each with 
a propagation-delay time of between 2 and 
4ns, and the HM8048 microcontroller to
gether with its c.m.o.s. counterpart. 
WW301. 

Oriental Motors are contemplating distri
buting. their products in the UK, possibly 
by the end of the year. When asked why 
their motors might be bought in the UK in 
preference to similar products from other 
manufacturers, the representative replied 
predictably that they would be competi- . 
tively priced. The company's stepping 
motors, part of a large range of induction, 
reversible, synchronous, geared and fan 
motors, have a step angle of 1.8° and are 
designed for a - 10 to + 50°C operating
temperature range. Direct-voltage ratings 
of the 19 motors range from 1.8 to 24V and 
current-per-phase ratings range from 0.2 
to 4.5A. Maximum and minimum volta
ge/current ratings don't always coincide, 
but to give an indication of performance, a 
4.5A, 1.8V motor has a 123Ncm holding 
torque and a 24V, 0.21A version has a 

41.2Ncm holding torque. The 1.8V 
motor is 62 mm long and 

the 24V version, 
51mm long. 

WW302 

By far the majority of contemporary exhibition stands _consist f~r the main part ~f nooks, 
often formed by zig-zagged partitions, the most effect1ve of wh1ch are ere~ted dlagon.a(IY 
across the podium. Often, traders without visitors will step away ~ron: thelf stand wa1t1~g 
for an unsuspecting fly to be attracted into one of these e"!bryomc mches an_d, when f~lfly 
certain of their potential prey's species, move in fron: b~hmd and weave thelf web. Th1s 

·show is no exception, but as it is so large, one can st11/ fmd many of the more modest 
exhibitors with stands where one can browse without being pounced upon. 
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A computer-aided design system shown 
by · EIE, a Swiss company specializing in 
the manufacture and distribution of 
printed-circuit board design equipment 
since 1974, has its limitations. Firstly, 
boards greater than 232dm2 and con
taining more than 360 i.cs cannot be de
signed on it. Further, only 15 colours from 
a choice of 4096 may be used, restricting 

. the system's use to designing boards with 
no more than 15 layers. But as 25ft2 boards 
and printed circuits with more than 15 
layers are hard to find, further comment is 
justified. The computer can resolve layout 
tolerances down to 0.0025mm and, when 
combined with the company's drum 
photo-plotter, be used to produce art work 
accurate to within ±O.Olmm. Dimensions 
may be displayed on the screen in two 
ways, either from the board's pole to the 
cursor or between two points on the 
'drawing', and commonly used component 
forms may be selected from a permanent 
memory. To the operator, System 81looks 
like a large desk with a keyboard, swivel- . 

· ling v.d.u. and joystick. A 32-bit, bit-slice 
processor coordinates the graphics, 
supplemented by l.SM byte of semicon
ductor memory, an LSI11 for handling i/o 
and arranging data files and two 8in disc 
drives. Options other than the drum 
photo-plotter already mentioned include 
20M byte hard-disc drives, a printer and · 
GPIB pen plotter interface - so one can 
imagine the further limitations. 
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Still on the same subject, but at the other 
end of the price scale, Colvern had a 
microcomputer with colour graphics 
adapted for computer-aided design on 
their stand. The company isn't moving 
into this area though - they only manu
facture the 3-axis controller used. Bitstik
Apple graphics, as the system is called, is a 
product of Robocom and ~an be su~pl~ed 
as a basic conversion kit . for extstmg 
Apples, with or without colour faciliti~s, 
or alternatively as a complete system With 
various options for hard-copy, etc. The 
kit, priced at around £187, compris~s t~e 
previously mentioned controller (which IS 

actually a joystick, but not to be confused 
with a games paddle) design-aid software 
on disc and a manual. As this is a general
purpose design aid intended for compiling 
anything from artistic ~o architectural 
drawings, component 'library' software for 
printed-circuit board design is to be avai~-

. able as an option. One feature of this 
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system is that a single picture element may 
be zoomed in on to fill the whole screen, 
i.e., a single master page may be broken 
down into 16000 pages. This means that 
information, such as an op-amp's parame
ters, may be stored in a small area which is 
invisible on the overall view. 
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Numerous photographs of disc-drive 
heads initially attracted us to this com· 
pany's stand. On glancing at the brochures 
there, we found that Paris's Samson Data, 
and their Belgian counterpart, Samson 
Computer Supplies, represent Information 
Magnetics Corporation, an American com
pany offering a hard-disc head refurbish
ing service. They also supply numerous 
professional computer and computer·re
lated appliances, such as disc packs, 
read/write heads, magnetic tapes, 
alignment discs and anti-glare filters for 
v.d.us. Occasionally at such exhibitions we 
meet people who hear the name Wireless 
World for the first time and respond cau
tiously, and probably in their eyes tact
fully, with "I don;t think we have anything 
that will be of interest to your readers." To 
explain the evolution and current scope of 
the magazine is time consuming so we 
usually take one or tWo issues along to 
keep initiation discussions brief. A genial 
M. Samson hadn't heard of us and on 
seeing our only two issues decided to keep 
them, despite our insisting that we wanted 
them back. We thought at first that he had J 

simply become accustomed to people 
handing out free magazines but after a 
brief rapport realized that he was serious. 
Finally, M. Samsoh won, after fruitlessly 
offering a cheque ot cash and the promise 
of a subscription in exchange for the two 

'magazines, by tenderihg a slightly imper· 
feet disc-drive carriage fitted With 13 heads 
~ an offer we couldn't refuse. 
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Caesium frequency standards are not tin~ 
common nowadays. Besides their more Qb-
vious uses in national time services, metro" 
logical applications and power stations; 
they are also used for a number of scien~ 
tific and industrial purposes and in data-
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transmission systems, satellite ground sta
tions and observatories. In outline, the 
International Telegraph and Telephone 
Consultative Committee (CCITT) recom
mends that international digital links 
should be synchronized with a frequency 
error of less than 1 x 10-11 : the only 
practical way of achieving this accuracy is 
by using a caesium frequency standard. 
Oscilloquartz was showing part of its range 
of caesimn standards and systems along· 
side its more conventional quartz crystals, 
oscillator units and frequency references. 
The 3000 is an uncased caesium oscillator 
with frequency and long-term stability er
rors of ±7 x 10-12 and ±3 x to- 12 res
pectively, intended as a module for use by 

equipment manufacturers. It gives a 1V 
r.m.s. sine-wave output at SMHz. Model 
3120 incorporates the 300 oscillator and 
gives sine-waves of 1, 5 and lOMliz with 
the same accuracy. This cased instrument 
is fitted with a 6-digit clock, control and 
monitoring facilities, output buffers, bat
teries and p.s.u. It measures 131 by 428 by 
546mm and is suitable for rack mounting. 
The company can also provide complete 
systems for all the applications mentioned 
above and a number of ac:;cessories are 
available for the standards mentioned. 
WW306 

Of cour~e, the rtiore familiar faces were 
also at the exhibition. Philips were exhibit
ing quite a numbet of recent and new 
products, among them a dual·cloc.k analy
~er/~5MllZ oseillostope. The PM3543, 
IOMH:: lo,Pe-~Jtat~ ;uaply~et has dis~Ja~ 
8(imbly fac.iliti~$ for 16-.bit microproc~I!J~ 
tiurs, inchJ<Uns the ZSOOl/2 anct 80B(i, and 
for 8-bit devices from a numb~r af manu,. 
tacmr~r!$, B~c~use of th¢ du~ll clQCkt 
m\.lltjpl~Ked~bu~ dat3 in4 !4ddr~§$ Un@fi 
moy b~ !!lepArltQd 110 up to 16 dettlt bits ond 

21 address bits may be displayed, together 
with status information, using only 24 in
puts. The analyser section has a 255-word 
memory, and threshold levels may be set 
for t. t .1. or varied between -3 and + 12V. 
Once logic has been analysed, the instru-

ment can be used as a 35MHz oscilloscope 
to aid fault location. An IEEE-bus in
terface is available as an option. Among 
other new products shown by Philips were 
two 75MHz lightweight service oscillo
scopes, one with a single timebase and the 
other dual, and an audio-distortion meter 
for measurements to DIN standards. 
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Two types of liquid-crystal display with 
129mm-high characters, one ·with seven 
segments and the other with a 6-by-7 dot 
matrix, have been produced by Fairchild's 
optoelectronics division. Measuring 165 by 
llOmm, these displays require typically 
5V r.m.s. at 5!-lA with all segments on and 
take either 45 and BOrns or 80 and lSOms 
to turn on and off respectively, depending 
on the type-number suffix. Seven-segment 
types are disignated LTR1341 and dot
matrix types LTR1401. 
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In addition to a number of new semicon
ductors, RCA were illustrating the advan
tages of their colour-enhanced de
velopment system for 1802 c.m.o.s. 
microprocessor products. "Colour'', say 
the company, "not only enhances the 
display, but also simplifies and speeds up 
screen editing.!' Fairly obvious, we 
thought, but · that doesn't detract from the 
usefulness of the system. Floating-point 
Basic is held in part of a 30K r .o.m., as is 
assembling, editing and monitoring soft
ware. A further SK r .a.m. is included, 
leaving 29K free memory area for expan
sion, and permanent storage is possible 
using one of two cassettes.' Any 

. CDP18S600 series Micro board may be 
used with the system. The semiconductors 
mentioned earlier are firstly; two 4MHz 
microprocessors, similar in architecture to 
the 1802 but with 113 instructions as op
posed to the 02's 91, one with 64 bytes of 
r.a.m., the 1805, and one without, the 
1806. Secondly, an 8-bit flash a-to-d 
converter for sampling speeds up to 
15MHz with 150mW power consumption, 
and a range of N -channel power 
m.o.s.f.e.ts, dubbed 'low cost', with cur
' tent ratings from 1 to 18A and voltage 
ratings from 80 to 450V were mentioned. 
The converter i.e. is the CA3308, and the 
power te.ts are RCA91XX and 92XX de~ 
vices. 
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TEST 
COMPO ENTS 
ON THIS NEW OSCILLOSCOPE! 

• Test solid state devices in, or out of, circuit 

• Fast location of shorted, open and leaky 
components 

• Test diodes, transistors, LEOs, electrolytics, 
FETs, MOS and CMOS etc. 

PLUS ... 

e Full function, dual trace, 12M Hz oscil1oscope 

• Fine sweep and gain controls 

e Differential measurement mode -essential for 
effective servicing of disc drives and tape 
recorders 

A really versatile 'scope for the test, 
service or development engineer. 

Details from: 

Farnell 
FARNELL INSTRUMENTS LIMITED 

WETHERBY LS22 4DH ·TEL.(0937)61961 
orTEL.(05827)66123(Southern Office) 
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" 

RF Communications Spares 
Transistors • Antenna • Batteries • Tubes 

Lowest Cost- Highest Quality Spares for 

Motorola: Repco: G.E.: Johnson: Hall icafters 

Also Military Radio Types 

PRC 25: PRC77: VRC12 VRC240 ' ,, 

Look at these examples: 

R F Power Transistors 
2N3553 0.98 2N5070 8.98 MRF450 9.80 

2N3733 5.80 2N5590 6.98 MRF453 14.45 

2N4127 8.80 2N6080 5.30 MRF646 20.91 

2N4128 10.77 2N6084 10.27 MHW710-1 53.10 

Communications Tubes 
4:250A 49.88 6146A 3.60 6155 44.48 

4CX250B 36.10 6146B 3.95 6156 42.89 

All prices f.o.b. London packed forexport. 
PLEASE APPLY FOR QUANTITY DISCOUNTS 
Call, Telex or write for more details or with 
your quotation request. 

SURSU LTD~ 

We export 
throughout 
the world 

159a Boyne Valley Road, 

Maidenhead, 
Berks SL6 4DT, 
England. 
Tel: 0628-74615 
Telex: 848556 Sursu G. 
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MICRO ENGRAVER 
MICRO-PROCESSOR CONTROLLED ENGRAVING MACHINE 

STEPPING MOTOR XYZ MACHINE. Complete with micro-processor controller and 
software progranuned to engrave alphabet and numbers. Also features easy operator 
programmable XYZ sequences to engrave, drill or cut out special shapes and logos. _XY 
axis travel180 x 150 mm., Z 10 mm. Mixed character sizes on a label from 1-99 mm. high. 
Qwerty keyboard, 20 character L.E.D. display. Machine supplied complete and ready to 
manufacture labels. We can also supply labels. PRICE £2,350. 

F .H. PRECISION ENGINEERS 
24 Belvoir Ave., Trentham, Stoke-on-Trent ST4 8SY- 0782 643278 

POWER SUPPLIES 
HIGH QUALITY COMBINATION SWITCH MODE AND STATIC 

POWER SUPPLIES 

Model No. 
AV81 
AV82D 

AV83 

AV84 
AV86 
AV87 

Price 

SvSA ............................................................................ £28 
12v 5A. + 5v 1A. Disc Drive supply ........................... £29 
Teac FD 50 Series 
+ 5v SA. +12v 800mA. -12v 50mA. -5v 10mA. 
+25v 30mA ................................................................. £33 
+5vBA. ±12v50mA. +25v30mA ............................. £33 
Transformer, Rectifier, Mounting Plate and Fuse .... £18 
Power fail detect board 15mS .. ~ ........................... £7.50 

Please add £1.20 p.&p. to order. All units aresupplied on a satis
faction or money back basis and carry a full guarantee. 

Send cheque/P.O. to: 

AVALON ELECTRONICS 
72 Ship Lane, Farnborough, Hants 

Tel. 0252 511098 
Trade and other enquiries welcome 
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U.K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORLDWIDE EXPORT SERVICE 
:!~1~.~1~~~;~~!?cHANGER£2o NEW I baker J Star sound 
Auto or Manual. A high high power full range 
quality unit backed by BSR quality loudspeakers 
reliability. Stereo Ceramic produced to give 
Cartridge. AC 200/250V. Size exceptional 

l~~: 1~~~rn ·b~a~ge;:Y~i~: reproduction . Ideal for 
Belowmotorboard21Jzin. Hi-Fi, music P,A. or 
Post £2 Cut Board £1 extra. discotheques. These 

HEAVY METAL PLINTHSPost£2 
Cut out for most BSR or Garrard decks. 
Silver grey finish, black trim. Size 16x13%in. 

DECCA TEAK VENEERED PUNTH. Post £1.50 
Superior finish with space and panel for 

£4 

£5 
small amplifier. Board is cutfor B.S.R. 
18¥4in.x14Y4inx4in. Black/chrome facia trim. Also with 
boards cut out for Garrard £3. Plastic cover £6 

'TINTED PLASTIC COVERS 
177Alx13'1A!x3Y4in. £6 18Y4x121Jzx3in. 
17Y4x9%x31Jzin. £3 14%X121Jzx27Aiin. 
13¥4X12x2Y4in. £5 16%x13x4in. 
15Y4x 131f.!x4in. £6 141f.!x 13'1A!x2=¥4in. 
17x127Alx31Jzin. £6 17Y4x13¥4X4'1A!in. 

· Callers Only (not suitable for post) 

21Y2x 14Y4x2Y:1in. £6 21 x 137/sx4'1A!in. 
23=t'4X14x371ein. £6 303/4X133!ax3Y4in. 

BSRSINGLE 

PLA VER DECKS 
BSR P232 BELT DRIVE 
QUALITY DECK 
Manual or automatic play. 
Precision ultra slim arm. 
Cueing device. Bargain price 
With stereo ceramic cartridge 
BSR P204 SINGLE PLAYERS SPECIAL OFFERS 
Two speed 33/45 r.p.m. hi-fi decks with stereo 

c~~~~rce~ ~~t'~~~~~~~~~ ~~;;:rm. 

Post£2 
£6 
£5 
£6 
£5 
£6 

£6 
£6 

~agnatic- 240V AC £20 or 12V DC £24 
GARRARD 6-200 SINGLE PLAYER DECK £22 Post £2 
Brushed Aluminium Arm with stereo ceramic cartridge 
and Diamond Stylus, 3-speeds. Ma'nual and Auto 
Stop/Start. Large Metal Turntable. Cueing Device. 1 
Ready cut mounting board £1 extra. · 
GARRARD 73QSP. 240V. £27.50. Magnetic Cartridge 

-Snake arm, 3-speedLsingle player, p.p. £2 
BATIERY ELIMINATOR MAINS to 9 VOLT D.C. 

Stabilised output, 9 volt 400 m.a. U.K. made in plastic 
cas.e with screw terminals. Safety overload cut out. Size 
5 x 31!4 x 2Y:1in. Transformer Rectifier Unit. Suitable 
Radios, Cassettes, models, £4.50. Post 65p. 

DE LUXE SWITCHED MODEL STABILISED. £7.50. Post 
£1. 3-6-71Jz-9 volt 400ma DC max. Universal output 
plug and lead. Pilot light, mains switch, polarity switch. 

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to build kit. . 
Controls up to 480 watts AC mains, £3. Post 65p. · 
DE LUXE MODEL READY-BUILT 800 watts. Front plate fits 
standard boK, £5. Post 65p. 

EMI13Yzx8in. LOUDSPEAKERS f·~ . 
Model 450, 10 watss R.M.S. with ·'r·.t 
moving coil tweeter and two-way I 
crossover; 3 ohm or·a ohm. 

50 !La 1 00~-ta, 500!la, 
1 rna, 5ma, 50ma, 1 OOma. 
500ma, 1 amp, 2 amp 
25 volt, 50 volt, VU Meter. 
2%x2x1%in. · 

RCS SOUND TO LIGHT CONTROL KIT 
Kit of parts to build a 3 channel sound to light . £15 
unit.1,000wattsperchannel. Suitable for home . 
or disco. Easy to build. Full instructions supplied. Post 95p 
Cabinet £4.50 extra. Operates from 200MV to 1 OOW. 
200 Watt Rear Reflecting White Light Bulbs. Ideal .for 
Disco Lights, Edison Screw. 6 for £4, or 12 for £7.50. 
Post 65p. Suitable panel mounting holders SSp. 

RCS "MINOR" 10 watt AMPLIFIER KIT £14 
This kit is suitable _for record players, guitars, tape 
playback,_ electro~1c mstruments or small PA systems. 
~wo_vers1ons available: Mo.no, £14; Stereo, £20. Speci
ficatiOn 10W per channel; s1ze 91Jzx3x2in. SAE details. 
Full instructions supplied. 240V AC mains. Post£1. 

RCS STEREO PRE-AMP KIT. All parts to build this 
pre-amp. Inputs for high, medium or low imp 
per channel, with volume control and PC Board £2.95 
Can be to make multi-way stereo mixers Post 

MAINS TRANSFORMERS 
250-0-2SOV 70mA, 6.5V, 2A 
250,0-250V SOmA, 6.3V 3.5A, 6.3V 1 A 
350-0-350V 250mA, 6.3V 6A CT 
300-0-300V 120mA, 2X6.3V 2A C.T.; SV 2A 
220V 45mA, 6.3V 2A 

AUTO 115V to 240V 1 SOW £9. 250W £10. 400W £11. 500W £12. 

GENERAL PURPOSE LOW VOLTAGE 
Tapped outputs available 
2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18,25 and 30V 
1 amp.6.8, 10, 12, 16, 18.20,24,30,36,4(),48,60 

amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48,60 
amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48,60 

t~~~M·. ~~·~;;~.6' 1~~ 2s~:\d~-~v~·:~ps 
6V. 112 amp. £2.00 £1 20V 1 amp 
6-0-&V. 1112 amp. £3.50 £1 20-0-20V 1 amp 
9V. 250ma. £1.50 BOp 20-40-GOV 1 amp 
9V.3amp £3.50 £1 25-0-25V2amps 
9-0-9V. 50ma £1.50 BOp 28V 1 amp Twice 
10-0-10V.2amps £3.00 £1 30V1112amp 

Price Post 
£&.00 £2 
£8.00 £2 

£10.50 £2 
£12.50 £2 
£18.00 £2 

£3.75 £1 
£3.00 £1 
£3.50 £1 
£4.00 £2 
£4.50 £1 
£5.00 £2 
£3.50 £1 

10-30-40V. 2amps £3.50 £1 30V5ampand 
12V. 100ma £1.50 80p 17-0-17 2a £4.50 £2 
12V. 750 ma £2.00 BOp 35V 2 amps £4.00 £1 
12V3amps £3.50 £1 jTOROIDAL 30-0-30V 4a and 
12-0-12V.2amps £3.50 £1 20V1J2a£10£2 
CHARGER TRANS RECTIFIERS . 
6-12 volt 3a 6-12 volt 2a 
6-12volt4a 6-12volt4a 

£9.SO post £1.50. "Final Clearance". 
SUITABLE BOOKSHELF CABINET 
£6.50. Size 1Bx11Xf;~ Post£1.60. 

RELAYS. 6V DC 95p. 12V DC £1.25. 1BV £1.25. 

.• SPEAKERS £22 pairPost£2 
TEAK VENEERED CABINE'f 
11x8Y:1x7in, 15watts 

BLANK ALUMINIUM CHASSIS. 6x4-£1.45; 8i<6-£1.80; 
10x7-£2.30; 12x8-£2.60; 14X9-£3; 16x6-£2.90; 
16x10-£3.20. All21flin. deep.18swg. 
ANGLE AU. 6X¥4X¥4in. 18 swg. 30p. 
ALUMINIUM PANELS, 18swg. 6x4-45p; 8x6-75p; 
14X3-75p; 10X7-95p; 12X8-£1.10; 12X5-75p; 
16x6-£1.10; 14x9-£1.45; 12x12-£1.50; 16x10-£1.75. 
PLASTIC AND AU BOXES IN STOCK. MANY SIZES 
ALUMINIUM BOXES. 4x4x 1 1Jz £1. 4x21Jzx2 £1. 3x2x 1 £1. 
6x4x2 £1.60. 7x5x3 £2.40. Bx6x3 £2.50. 10x7x3 £3. 
12x5x3 £2.75. 12x8x3 £3.60. All with lids. 
BRIDGE RECTIFIER 200V PIV 2a £1. 4a £1.50. 8a £2.50. 
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT SOp. 
RESISTORS.100to 10M. Y4W, 'IJzW, 1W,2p: 2W10p. 
HIGHSTABIUTY.'IJzw 2% 10ohmsto 1 meg.10p. 
Ditto 5%. Preferred values, 10 ohms to 10 meg, 3p. 
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt 20p. 
PICK-UP CARTRIDGES SONOTONE '9TA £2.50. 9TAHC £3.80. 
BSR Stereo Ceramic SC7 Medium Output £2. SC12 £3. 
PHILIPS PLUG-IN HEAD. Stereo Ceramic. AU1020 (G306-
GP31 0- GP233 -AG3306- AG331 0) £2. 
LOCKTITE SEALING KIT DECCA 118. Complete £1. 
ANTEX SOLDERING IRON 240V 15W 3mm bit £5.25. 
JACK PLUGS Mono Plastic 25p; Metal 30p. 
JACK PLUGS Stereo Plastic 30p; Metal 35p. 
JACK SOCKETS Mono Open 20p; Closed 25p. 
JACK SOCKETS Stereo Open 25p; Closed 30p. 
FREE SOCKETS - Cable end 30p. Metal 45p. 
2.5mm and 3.5mm JACK SOCKETS 20p. Plugs 20p. 
DIN TYPE CONNECTORS 
Sockets 3-pin, 5-pin 10p. Free Sockets 3-pin, 5-pin 25p. 
Plugs 3-pin 20p; 5-pin 25p; Speaker plugs 20p; Sockets 15p. 
PHONO PLUGS and SOCKETS ea. 15p. 
Free Socket for cable end 20p. Screened Phono Plugs 25p. 
300 ohm TWIN RIBBON FEEDER 10p yd. 
U.H.F. COAXIAL CABLE SUPER LOW LOSS. 25p yd. 
COAX PLUGS 30p. COAX SOCKETS 20p. 
NEON PANEL INDICATORS 250V 30p. 
SOLID DIELECTRIC 100pf, SOOpf £1.50. 

POTENTIOMETERS Carbon Track 
5kn to 2MO. LOG or LIN. LIS SOp. DP 90p. Stereo L/S 
£1.10. DP£1.30. Edge Pot 5K. SP45p. : 

50 to 14,000 cps. 4 ohm or 8 ohm 

OPUS TWO 15 x 1 OV2 x J3f4i n 25 watt 
2~way system £3!1 pair. Post £3. 

LOW VOLTAGE ELECTROL mcs 10p 
1 mf, 2 mf, 4 mf, 8 mf, 10 mf, 16 mf, 25 mf, 30 mf, 50 mf, 100 
mf, 250 mf. All 15 volts. 22 mf/6v/10v; 25 mf/6v/10v; 47 
mf/10v; 50 mf/6v; 68 mf/6v/10v/16v/ 
25v; 100 mf/10v; 150 mf/6v/10v; 200 mf/10v/16v; 220 
mf/4v/10v/16v; 330 mf/4v/10v; 500 mf/6v; 680 
mf/6v/10v/16v; 1000 mf/2.5v/4v/10v; 1500 mf/ 
6v/10v/16v; 2200 mf/6v/10v; 3300 mf/6v; 4700 mf/4v. 
500mF 12V 15p; 25V20p; 50V30p. 1200mF76VB&p. 
1 OOOmF 12V 20p; 25V 35p; 50V SOp; 1 OOV 70p. 
2000mF 6V 25p; 25V 42p; 40V 60p; 1200mF 76V SOp. 
2200mF 63V 90p. 2500mF 50V 70p; 3000mF 50V 65p; 
4500mF 64V £2. 4700mF 63V £1.20. 2700mF/76V £1. 
HIGH VOLTAGE ELECTROLmCS 
2/500V 45p 8+8/450V 75p 32+32+16/350V 90p 
8/450V 45p 8+8/500V £1 100+100/275V 65p 
16/350V 45p 8+16/450V 75p 150+200/275V 70p 
32/500V 75p 32+32/350V 50p 1220/450V 95p 
32/350V SOp 32+32/500V £1.80'32+32+32/325V 75p 
50/450V 95p 50+50/300V 50p i50+50+50/350V 95p 
CAPACITORS WIRE END High Voltage 
.001, .002, .003, .005, .01, .02, .03, .05 mfd 400V Sp. 
. 1 MF 200V Sp. 400V 1 Op. 600V 15p. 1 OOOV 25p. 
.22MF350V 12p. '600V20p.1000V30p.1750V50p. 
.47MF 1500V 10p. 400V20p. 630V30p. 1000V80p. . 
VALVE OUTPUT Transformers (small) 90p. 
TRIMMERS 30pF, 50pF, 10p. 1 OOpF, 150pF, 500pF 30p. 
MICROSWITCH SINGLE POLE CHANGEOVER 40p. 
SUB-MIN MICROSWITCH, SOp, Single pole changeover. 
TWIN GANG, 120pF 50p. 500 plus 200pF £1. 
GEARED TWIN GANGS 25pF 95p. 
GEARED 365+365+25+25pF£1. 
TRANSISTOR TWIN GANG. Ja anese Re lacement _£1 

HEATING ELEMENTS, WAFER THIN 
Size 11 x9x'IA!in. Operating voltage 240V, 250W approx. 
Suitable for Heating Pads, Food Warmers Convector 
Heaters, Propagation, etc. Must be clamp~d between 
two sheets of metal or ceramic, etc. 
ONLY ~pEACH (FOUR FOR £2) ALL POST PAID. 

loudspeakers are 
recommended where 
high power handling is 
required with quality 
results. The high flux 
ceramic magnet ensures clear response . . 

MODEL INCHES OHMS WATTS TYPE 
MAJOR 12 4-8-16 30 Hl-FI 
DELUXE MK II 12 8 15 Hl-FI 
SUPERB 12 8-16 30 HI-FI 
AUDITORIUM 12 8-16 45 HI-FI 
AUDITORIUM 15 8-16 60 HI-FI 
GROUP 45 12 4-8-16 45 PA 
GROUP75 12 4-8-16 75 PA 
GROUP 100 12 8-16 100 Guitar 
DISCO 100 12 8-16 100 Disco 
GROUP100 15 8-16 100 Guitar 
DISCO 100 15 8-16 100 Disco 

PRICE POST 
£14 £2 
£14 £2 
£24 £2 
£22 £2 
£34 £2 
£14 £2 
£11 £2 
£24 £2 
£24 r £2 
£32 £2 
£32 £2 

BAKER 150 WATT MIXER/POWER 

AMPLIFIER £89 Post£2 

SLAVE VERSION £75 
For Organs, Discotheque, Vocal, Public Address. Three loud
speaker outlets for 4, 8 or 16 ohms. Four high gain inputs, each 20 
mv, SOK o~m. Individual volume controls "Four channel" mixing. 
150 watts mto 8 ohms A.M.S. Music- Power. Distortion less than 
1%. Slave output 500 M.V. 25K.ohm. Frequency Response 25 Hz 
- 20kHz ± 3dB. Integral Hi-Fi preamp separate Bass & Treble. 
Compact - 16" X 8" X sw·. Lightweight - 141b: Master volume 
co~trol. Made in England. 12 months' guarantee. 200/250v A.C. 
ma1ns or 120V to order. All transistor and solid state devices. 
100Volt Line £15 extra. 
New Stereo Slave Model150 + 150 watt £125. Post £4. 
BAKER'S NEW PA150 MICROPHONE PA AMPLIFIER £129. PP £3 , 
4 _channel 8 inputs, dual impedance, SOK-600 ohm 4 channel I 
m1xmg, volume, treble, bass. Presence controls, Master volume 1 

control, echo/send/return socket. Slave input/output sockets. 

!t~~v.:: ''" ' ~~~(~:9::~:' 
,ld~al for PA systems, Discos and Groups. TwQ inputs, 
Mixer, Volume, Controls, Master Bass, Treble Gain. 

RCS offers MOBILE PA AMPLIFIERS. Outputs 4-8-16 oluns , 
211-wltt RMS 12v DC, AC 240v, 3 inputs. 50K £46 PP £2 .. 
40-watt RMS 12v DC, AC 240v, 4 inputs. 50K 100v Line m PP £2 
Mic 1; Mic 2; Phono; aux. outputs 4 or 8 or 16 and 100V line · 
60-'!Yatt RMS, ~obile 24 volt DC & 24()-volt AC mains. inputs 50K. 
3 m1c.s + 1 mus1c. Outputs 4-8-16 ohm+ 100 volts line £95 PP £2 

FAMOUS LOUDSPEAKERS 

IISPECIAL PRICES" 
MAKE MODEL SIZE WATTS OHMS PRICE POST 
SEAS TWEETER 4in 50 8 £9.50 £1 
GOODMANS TWEETER 3~in 25 8 £4.00 £1 
AUDAX TWEETER 4in 30 8 £6.50 £1 
SEAS MID-RANGE 4in 50 8 £7.50 £1 
SEAS MID-RANGE Sin 811 8 £12.110 £1 
SEAS MID-RANGE 4~in 100 8 £12.50 £1 
GOODMANS HIFAX mx4Y4 100 418/16 £22 £2 
GOODMANS WOOFER Bin 25 11/8 £6.50 £1 
GOODMANS HB Bin 60 8 £12.50 £1 
RIGONDA GENERAL 10in 15 8 ~ £5 £2 
AUDAX WOOFER 10in 50 8 £16.110 £2 
GOODMANS HPG 12in 120 8115 £29.50 £2 
GOOOMANS GR12 12in 90 8115 £27.50 £2 
GOODMANS HPD 12in 120 8115 £29.50 £2 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
B.A.F. LOUDSPEAKER CABINET WADDING 18in wide 35p ft. 
CASSETTE MONO REPlAY. Complete working £12.50 
CASSffiE MECHANISM. 12V Stereo Heads £5 
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm £1.90. 3-way 
950 cps/3000 cps. 20 wan rating. £2.20. 3 way 60 watt£&. 
LOUDSPEAKER BARGAINS 
3 ohm, 4in, Sin, 7x4in, £1.50; 6~in, 8x5in, £3; Sin,£3.50. 10in, £5 . 
8 ohm, 2%in, 3in, Sin, £1.50; 61hin, £3; Bin, £11.50; 12in, £6. 
15ohll, 3~in, 5x3in, 6x4in, £2.50. 

, 25 ohm, 3in. 5x3in, 7X4in, £2.50. 120 ohm, 3V4in dia. £1. 

[
MOTOROlA PIEZO ELECTRIC HORN TVVEETER, 3~in. square £5 
100 watts. fljo crossover required. 4-8-16 ohm, 7%x31r11in. £10.50 · 

THE "INSTANT" BULK TAPE ERASER £9 50 Post 95p 
Suitable for cassettes and all sizes of tape reels. .,.,--· --
AC mams 200/250V. Hand held size with switch 
and lead (120 volt to order). · 
Will also small tools. 
Head £5. 

R.C.S. LOWVOLTAGESTABILISED 
POWER PACK KITS £3.95. Post 65p 
All parts and instructions with Zener diode printed circuit, 
mains transformer 240V a.c. Output 6 or 71Jz or 9 or 12V d.c. 
up to 100mA or less. Please state voltage required. 

337 WHITEHORSE ROAD, CROYDO-N. 
Open 9-6 . .Closed all day Wed. Open Sat. 9-5. 

Radio Books and Components Lists 31p stamps. (Minimum post/packing charge 6Sp.) Access or Barclaycard Visa. Tel: 01-6841665 for SAME DAY DESPATCH .. Cash prices include VAT. 
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Bestseller - comprehensive 
teaching and reference book on 
all software aspects of 
Commodores 2000, 3000, 
4000 and 8000 
microcomputers and 
peripherals. 

Many programs, charts and diagrams. 
17 chapters, appendices, and index. 
iv + 504 pages. 19 x 26 x 2Y.cm. 
Paperback. ISBN 0 9507650 0 7 . 
Price in UK and Europe £14.90 each 
(incl. post and heavy-duty packing). 
LEVEL L TO., PO Box 438, Hampstead, 
London NW3 1BH. Tel: 01-794 9848. 

----------------Cut out or copy coupon, or write to: 
LEVEL LTD., PO Box 438, Hampstead, London NW3 1BH. 

Send .. .... copy/ies of Programming the PET/CBM at £14.90 (post free) 

I enclose cheque/P.O. for £ .......... . or official order. 
NAME .................. . ............................... . · ..... .......... : ..... : ............ : 
ADDRESS ........ ....................................... ............. · ............... , ....... : .. 

Fast Service - same day despatch 

WW - 091 FOR FURTHER DETAILS 

MICROPROCESSOR 
A.PPLICATIONS HANDBOOK 

by D. F. Stout £31.00 
Electronic Components and Systems ty W. H. Dennis £13.50 
The Electronic Office by D. Jarrett £13.50 
H/Bof Semiconductor and Bubble Memories by W. A. Triebel 

' £19.70 
Practical Techniques of Electronic Circuit Design by R. L 
Bonebreak . £25.00 
Digital Integrated Electronics by H. Taub . £9.95 
Electronic Devices and Circuit Theory by R. L. Boylestad £10.95 
The Soul of a New Machine by T. Kidder £8.50 

* PRICES INCLUDE POSTAGE & PACKING* 
THE MODERN BOOK CO 
Specialist in Scientific and Technical Books 

15/21 Praed Street, London, WZlNP 
PHONE: 01-402 9176: Closed SATURDAY 1 p.m. 

Please allow 14days for reply or delivery 

WW- 034FORFURTHERDETAILS 

LOW PROFILE 
KEYBOARDS 

16 switch (4x4). Phos./Bronze gold.::plated contacts. 
Keytop legends 0-9 plus 6 plain. 
G.F.P.C. Board with edge connections. 
Overall switch height from board 12.5mm. Switch 
pad area 65mm. sq. approx. · 
PRICE £7 plus postage and VAT. 
Cheques for £9.20 payable to: 

AVONSWITCH PRODUCTS LTD. 
River Street, Pewsey, Wiltshire SN9 SOH 

Delivery within 14 days 
WW- 060 FOR FURTHER DETAILS 

. WIRELESS WORLD JUNE 1982 

* 500VA OR 250VA 
* SOLID STATE 
*HIGH STABILITY 

*ROBUST 
* VERSATILITY 
*RELIABILITY 
*SINUSOIDAL 

~eliable Frequency & Voltage Stabilization 

The efficient operation of sophis
ticated electrical and electronic 
equipment is, in many cases, de
pendent upon an electrical supply 
which is stable in both frequency and 
voltage. 

In many countries and even in the 

• l:T"D· 
-1-lf:..Y. 

The CINTEC FREQUENCY & .. . 
VOLTAGE STABILIZER provides 
the answer to both these problems 

When the supply frequency is fluctuating 
wildly, between 45Hz and 65Hz and the vol
tage by more than 10% the output from the 
Stabil1zer will not vary more than .01% from 
50Hz or 1% in voltage, even when different 
loads are imposed. 

Used by Goverrvnent establishments, oil 
:iC]s hospitals , police, video and electronic 
mdustry, shipbuilders etc, for a wide range of. 
<ifJf.JIICatlons including video systems, medical, 
frequency conversion, navigational aids and 
sound recording systems. 

The CINTEC FREQUENCY & VOLTAGE 
STABILIZER'.is also available for supplies of 
100-125 volts , 45-65Hz with an alternative 
output of 50Hz or 60Hz at 1 1 5 volts or 2 30 
volts and as a dual frequency model with a 
switchable output of 50Hz or 60Hz. 

Appli~ations for' the use of CINTEC 
FREQUENCY & VOLTAGE STABILIZER are 
more numerous than can be listed . Therefore, if 
you have a supply problem, contact CINTEC 
LIMITED whose engineers will be only too 
pleased to assist · 

SPECIFICATION 
INPUT 

OUTPUT 
RATING 

105-125 volts or 210-250 volts 
at 45-65Hz. 
1 15 volts at 230 volts 
500VA or 250VA 

STABILITY Voltage ± 1% No load to full load -
Frequency ± 0.01% No load to full load 

FREQUENCY 50Hz or 60Hz. Single or dual 
versions 

WAVEFORM SINUSOIDAL 
DISTORTION 

AMB TEMP 
COOLING 
DUTY 

DIMENSIONS 

WEIGHT 

CONSTRUCTION 

TERMINATION 

N~ TO CODIFIED 

24V DC Inverter 

Less than 2% 

-2o•cto +4o•c 
Fan cooled 

Continuous 

432 (W) x 196 (H) x 508mm (D) 
(17'' X 7V4'' X 20") 

45 or 30Kg unpacked 

Cabinet or rack mounting 

Cannon Connections at rear of 
case 

In addition to the A.C. operated models, a 24v 
D.C. INVER Tl::R Stabilizer is available which 

The Stabilizer may also be used as a frequency operates from a heavy duty 24 volt battery and 
converter For example, the supply to it can be has output ratings similar to the A .C. models. 
any frequency between 45-65Hz and the This type of Stabilizer is particularly su itable for 
output can be switched to either 50Hz or 60Hz . mobile ooerat1on . , 
Cintec Ltd., Wandie Way, Mitcham. Surrey CR4 4NB, England. Tel: 01-640 2241. Telex: 
946177 

. United Kingdom during periods of 
heavy demand, the variation in the 
frequency and voltage is sufficient to 
introduce errors and the malfunction 
of such items as Recording equip
ment etc. Likewise, in certain areas, 
the only source of supply is from a 
Generator, the output of which can 
vary considerably when different 
loads are imposed. This has 
precluded the use of a wide range of 

r------------------, \~~C,----1 o~::.Specification and Brochure-Available Post Coupon or T elephonell elex ~~ 

, \ · - · Position 

·equipment in many countries. · 
Voltage Stabilizers are readily avail
able, but these do not stabilize the 
frequency of the supply which, in 
many instances, is essential. 

WIRELESS WORLD JUNE 1982 

~ ~~:,~~1¢ ____________________ __:_ I 
I ~-~'~ ~~ Company I 
I 

~ ~~~~ Addr t:lSS 1 WW6/82 

I ~-~~ ) CINTEC LTD I 
L 

Wandie Way, Mitcham. Surrey CR4 4NB. England. Telephone : 01-640 2241 Telex. !i46177 J -----------------ww- 056FORFURTHERDETAILS 
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, B. BAMBER ELECTRONICS 
Airmec Millivolt Meter Type 301A ............................... £50 
Pye UHF Signal Generator Type SG1U ..................... £150 
Marconi AM/FM Signal Generator Type TF1 066 B/6 
.............. ........................... .................. ........... ....... ..... .... £300 
Marconi 20 mHz Sweep Generator Type TF1099 ....... £25 
Motors suitable for driving cam switches 120volt AC 1 
RPM ...................................... .... .. ........... .................. £1 e!lch 
Advance Signal Generator Type C2 .................. .......... [25 
Servomex AC Voltage Stabiliser 240v.a.c. 9 amp ...... £25 
Cathode Ray Tubes Type M38-100LG & M28-233GH 
new & boxed ....................................... ......... ........... £5 each 
Very Large Capacitors 8 mfd 7-10 KV D.C. Wkg . ........ £25 
Modern Telephones 746 style two tone grey, used but 

~~~~i~~7~~~~u".,:;anis·M·i·~~~1i~ii8' R.eaCi~~-i'.1'~ii8i·J~oe£~~ 
Antique Cambridge Portable Electrocardiograph ..... £50 
Mains Isolating Transformer 500 VA 240volt input, 
240volt C.T. output housed in metal box but less lid 
............................ ........ ............... ............................ £15each 
Volstat Constant Voltage Transformer 190-260 volt in-
put, 240 volt RMS output 250 watt ............... .. ............. £45 
Gould 25 Watt miniature switching power suppl ies 5 
volt 5 amp .......................................... ............... ............. £25 
Marconi AM/FM Signal Generator Type TF995A/5 £250 
Belix Power Unit Type TSS 156 0-30 volt 0-15 amp. Var. 
....................... ................................................................. £40 
Avo Valve Characteristic Meter MK IV ........................ £55 
Marconi Carrier Deviation Meter Type TF791 D ........ £185 
Airmec Modulation Meter Type 210 ...... ... ................... £75 
Schomandl Frequency Meter Type FD1 30-900 mHz £50 
EEL Street Lighting Photometer Type 106/2 .............. £40 
Marconi HF Spectrum Analyser Type OA 1 094A/S £100 
Meguro Signal Generator Type MG6-230E 16kHz-
50mHz ................................ .............................. ............ £185 
Rhode & Schwarte Polyskop SWOB 1 Type BN4244/2/75 
........................... ...... ................................... .. ..... ........... £250 
Sinclair Digital Multimeter Type DM450 ............... ...... £95 
Telequipment Scope Type S51 B ............... .................. £95 
Hewlett Packard Spectrum Analyser Type 851B .... £1200 
PYE WESTMINSTER W15 AMD mid-band multichannel 
sets only. No mikes, speakers, cradles or leads. £45 

• PYE WESTMINSTER. W15 AMD mid-band crystalled 
and converted to 129.9 MHz, 130.1 MHz and 130.4 MHz. 
Very Good Condition. £140 
PYE WESTMINSTER W30 AM Low band sets only. No 
control gear. Sets complete a~d in good condition. £45 
PYE VANGUARD AM 25T H1gh band, complete with 
leads, control box, etc. £25 
PYE VANGUARD AM 25B Low band, sets only. £10 
PYE BASE STATION F27. High band. £100 
PYE RTC Controller units for remotely controlling VHF 
and UHF fixed station radio telephones over land lines. 
£20 
PYE PC1 Radiotelephone controller, good condition, 2 
only at£50 each 
PYE CAMBRIDGE AM10D dash mount sets complete 
and in good condition but untested. £40 
PYE CAMBRIDGE AM10B Boot mount sets, high band 
sets only, no control gear, good condition. £25 
PYE REPORTER MF6 AM High band sets, complete but 
less cradles. Few only at £150 
PYE EUROPA MF5 FM Low band sets, complete but less 
mike and cradle. £90 
PYE EUROPA MF5 UHF Mobile sets complete but less 
mike anc;f cradle. £90 
PYE R412 UHF Base station receiver. £120 
PYE F460 UHF Base station complete and in good con
dition. £150 
PYE F9U UHF Base station. £50 
PYE F401 Base station, High band AM. £400 
PYE BC10A Battery chargers for PF2, with battery adap
tor. £25 
PYE POCKETFONES PF1. Suitable for 70cm, supplied 
with service manual. £25 
PYE BC5 (New) Charaers for PF1 Pocketfones. £25 
PYE PF2 High Band, Pocketfones. £80 
24 VOLT to 12volt Converters to Westminster, etc. £15 

PLEASE NOTE all sets are sold less crystals unless 
otherwise stated. Carriage on RT equipment - Mobiles 
£2 each. Base stations £15 each. Red Star available at 
cost. 

IC TEST CLUPS, clip over IC while still soldered to pcb 
or in socket. Gold plated pins, ideal for experimenters 
or service engineers 28 pin OIL £1.75. 40 pin OIL £2.00. 
Or save by buying one of each for £3.50. 
10.7 MHz SSB XTAL FILTERS (2.4kHz Bandwidth). Low 
imp. type. Carrier and unwanted sideband rejection min 
-40dB (needs 10.69835 and 10.70165 xtals for 
USB/LSB not supplied). Size aprox 2" x 1" x 1 ". 
£10.00 each. 
LOW PASS FILTERS (Low imp. type). 2.9MHz small 
metal encapsulation. Size 11.h" x ~4" x ~4". 75p each. 
VIDICON SCAN COILS (Transistor type, but no data) 
complete with vidicon base £3.50 each. Brand new. 
ISEP SLOTTED HORIZONTAL RAIL available in 9ft 

· ~~:~s;.,fJi..~C:e SOLDER 3 core solder wound on a · 
plastic reel, 20 swg. Alloy 60/40 tin lead. Available in 
500gm reels. £5.75 each. 
BNC RIGHT ANGLED PLUGS 75 ohm type GE 37502 C12 
SOp each or 1 2 for £5.00. 
SCREWS. Pack of nuts. bolts, washers, tags, self taps 
etc. Mixed BA and metric. Sold by weight. £2.00 per 
Kilo. ' 
FERRANTI MICROSPOT CATHODE RAY TUBES Type 
3H/1010. Suitable for Photographic Multi-Channel Re
corder Systems. Fitted with a mounting collar and 
prism cemented to the faceplate, screen aluminised 
Phosphor P. The tubes are also fitted w ith mounting 
units type MU1053 and deflection coil type SC48A. Few 
only at £55.00 each. 

We are open all day Saturday. Hundreds of 
bargains for callers. Stockist of Switches, 
Relays, Caps, Resistors, etc. Please 
remember to add 15% VAT to all Mail 
Orders. 

GOOD SECONDHAND EQUIPMENT 
ALWAYS WANTED FOR CASH 

ALL PRICES QUOTED EXCLUDE PIP 
AND VAT UNLESS OTHERWISE STATED 

100 

- . 
~ 5 STATION ROAD, LITTLEPORT, CAMBS CB61QE rAl 
UIIU PHONE:ELY(0353)860185 ~ 

- - - - - -
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Electricity 
SUpJ!ly 
HaniJ.tiook -YourGuidetotheindustry! 
An up-to-date copy (~f' the Electricity SufJ/)~\' I landhook is 1 he hest reference 
.fbr krun\'ing who 's who and what's what in the electricit\' industn'. · 
The 1982 ed i tion conta ins:- - . 

* O ver 2,000 names and locations of 
executive p e r son nel in the Electricitv 
Council, C.E.G.B., Area Boards and ~ 
o ther organisa tions. 
* Major a uthoritie s , gover'nment 
departme nts ass ociated with the 
e lec trical industry. 

* U.K. ponrer stations, Are a Boa rd 
sta tistics , electr icity tariffs, e lectrical 
associations. 

* Pull out map of C.E.G.B. reg ions, 
pol-ver stations and transmis sion lines. 

* Bound in n1aps of Area Boa rds . 
Famous for its total C()\'l!l'age, detail and <u:curacy, it aiH "c l\ 1,~ sells out nl.';t 
so make sure (~(your copy today, using the UJUjHJll lwlm(·. · 

WIRELESS WORLD JUNE 1982 

It's the chance 
Did 
you 
know every constructor wants 

POWER AMPS 

PRE-AMP 
MODULES 

SEND COUPON 
<NO STAMP NECESSARY) · 

FOR VOUR:~FREE 
,· . ···': ·>:,r.,.-_'<,/1,-··.•i._. 

I.L.P. CATALOGUE 
AND·,_·OPEN: .. up 

TO;,A~.··~': · 
NEW WORLD OF 
QUALITY & VALUE 

WIFti:LESS WORLD JUNE 1982 

It's something you have always wanted .. .. something to build 
your equipment into that's smart, modern, strong, adaptable 
to requirement and not expensive. The 'UniCase ' is yet another 
triumph of I.L.P. design policy. ltpreserits totally professional 
appearance and finish, ensuring easier and better assembly to 
make it equal to the most expensive cased equipment. 
The all-metal 'UniCase' is enhanced by precision aluminium 
extruded panels engineered for speedy and perfect aligned 
assembly within a mere five minutes. Designed in the first case 
to accommodate I.L.P. power amps with P.S.U's, the range 
will shortly be extended to house any other modular projects. 

WHAT WE DO FOR CONSTRUCTORS 
Our product range is now so vast we cannot possibly hope to show it 
all in our advertisments without overcrowding or abridging 
information to the point of uselessness. So we have devised a solution 
which we invite you to take advantage of without delay. ALL YOU NEED 
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE 
OUR NEWEST COMPREHENSIVE I.L.P. CATALOGUE POST FREE BY 
RETURN. It gives full details of all current I.LP. products for the 
constructor together with prices, full technical and assembly details, 
wiring and circuit diagrams etc. and it's yours, FREE. You don't even 
have to stamp the envelope it you address it the way we tell you. 

@~~NICS LTD. 
FREEPOST5 
GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP 
Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780 

FREEPOST 
Mark your envelope· clearly FREEPOST 5 and post it WITHOUT a stamp to 
I.L.P. at address above. We pay postage when your letter reaches us. ------------To: I.L.P. ELECTRONICS LTD. 

kl.P. are the world's 
largest designe~ and 
manufacturers of IJi.,fi audio 
modules? 
I.LP. pioneered encapsulated 
power amps alfd pre·a111ps for 
enhanced the.rmal stabilttJJ 
mecbanioal protection and 
durability? 
Thete are TWENTY _power 
a'mplifiers from 15 to 240 wafts 
BMS including the ve.ry 
latest super .. quality Mosfets to 
cl'ioose lrom? 
TWEN'fY pre-amp mo.doles 
allow you to iDCOI!Porale 
exeiting pr;Ofession-al 
QppUcations to your equipment 
never before avaitabte to 
constmcters and 
experimenters? 
tL.P. are suppliers to 
the B.B.C., I.I.A., N.A.$.A., 
British Aerospace. Marconi, 
Racal, Ferranti, G.E.C.J Rolls 
R(jJceetc? 

6ontls are despatched within 7 
days ot·your ot(Jer reaching us and 
covered by our 5 year no-quibble 
gu!lrantee? --- _... ____ -----. 

Name: __________________________________________ , I PLEASE SEND ME I.L.P. CATALOGUE, 
POST PAID BY RETURN Address: ____________________ ---',-_·I 

______ ____,__ ·1 
I HAVE/HAVE NOT PREVIOUSLY 
BUILT WITH I.LP MODULES 

••••• ~. ~ •• ~ ••• A . . . .; . ' 
WW- 029FORFURTHERDETAILS 

I - __ .. 
101 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, June J 982 

• new11ame n 
Now there is another choice in high quality solder. The new Oryx resin cored solder. Try it and you will find it spreads 

easier than the solder you are using. 
Specially formulated for fast precision solder work, it is 60% tin, 40% lead aHoy with quaOty flux construction and me.lts at laaoC; 

Two gauges are available-18 SWG (1.2mm) and 22 SWG (0.71mm) in 2.5 Kg, 500g, 250g and 100g reels. Pocket size 
dispenser with 10 feet of Oryx 1 mm solder is also available at only 68p (+VAT). 
Oryx is competitively priced -write now for details and technical information. 

Greenwood Electronics 
Greenwood Electronics Limited, Portman Road, Reading, Berkshire RG31NE. Telephone: (0734) 595844. Telex: 848659 

The TC82-a significant 
deVelopment in 
temperature 
controlled 
soldering 

The new Oryx TC 82 has features unique to any 
temperature controlled precision soldering iron. 
Available in 24 V, 50 V, 115 V and 210/240 V models, 
the TC 82 has a facility allowing the user to accurately 
dial any tip temperature between 260"'C and 4200C 
by seHing a dial in the handle without changing tips. 

This eliminates the need for temperature 
measuring equipment. You get faster and better soldering. 
For 24 V models a special Oryx power unit connects directly to the iron and contains fully isolated transformer to BS3535, a 

safety stand, tip clean facility and illuminated mains socket switch. 
The Oryx TC82 is also extra-safe. Removing the handle automatically disconnects the iron from power source. 

Other TC 82 features include: Power-on Neon indicator in handle; bum proof cable; choice of 13 tip styles. 
And more good news 

The Oryx TC 82 iron costs only £13.00 (+VAT) and the power unit for 24 V op.eration £23.00 (+VAT). 
The TC82 240 volt is also available as a 30 watt general purpose iron at only £3.95 (+VAT). 

e odE ectr nics 
Greenwood Electronics Limited, Portman Road, Reading, Berkshire RG31NE. Telephone: (0734) 595844. Telex: 848659 
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the new name in quality solder 

Now there is another choice in high quality solder. The new Oryx resin cored solder. Try it and you will find it spreads 
easier than the solder you are using. 

Specially formulated for fast precision solder work, it is 60% tin, 40% lead alloy with quality flux construction and melts at TSS^C, 
Two gauges are available-18 SWG (1.2mm) and 22 SWG (0.71 mm) in 2.5 Kg, 500g, 250g and lOOg reels. Pocket size 

dispenser with 10 feet of Oryx 1 mm solder is also available at only 68p (+VAT). 
Oryx is competitively priced - write now for details and technical information. 

Greenwood Electronics 
Greenwood Electronics Limited, Portman Road, Reading, Berkshire RG31NE. Telephone: (0734) 595844. Telex: 848659 

The TC82-a significant 

development in 

temperature 

controlled 

soldering 
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The new Oryx TC 82 has features unique to any 
temperature controlled precision soldering iron. 
Available in 24 V, 50 V, 115 V and 210/240 V models, 
the TC 82 has a facility allowing the user to accurately 
dial any tip temperature between 260°C and 420oC 
by setting a dial in the handle without changing tips. 

This eliminates the need for temperature 
measuring equipment. You get faster and better soldering. 
For 24 V models a special Oryx power unit connects directly to the iron and contains fully isolated transformer to BS3535, a 

safety stand, tip clean facility and illuminated mains socket switch. 
The Oryx TC82 is also extra-safe. Removing the handle automatically disconnects the iron from power source. 

Other TC 82 features include: Power-on Neon indicator in handle; bum proof cable; choice of 13 tip styles. 
And more good news 

The Oryx TC 82 iron costs only £13.00 (+VAT) and the power unit for 24 V operation £23.00 (i-VAT). 
The TC82 240 volt is also available as a 30 watt general purpose iron at only £3.95 (+VAT). 

Greenwood Electronics 
Greenwood Electronics Limited, Portman Road, Reading, Berkshire RG31NE. Telephone: (0734) 595844. Telex: 848659 
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