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THE HIGH TECHNOLOGY TEST
INSTRUMENTS OF THE FUTURE

BROKERS LAUNCH

M020: 20MHz DUAL-CHANNEL
0SCILLOSCOPE

» 20MHz Dual channel oscilloscope

> 2 mVicm with full bandwidth

> Automatic peak-value trigger

» TVline and field triggering

> Add and invert (Both channels invertable)

P Internal graticule and X-Y operation

This 20MHz dual-channel oscilloscope has
advanced facilities, making it easy-to-use, with
all the ruggedness and reliability to meet your
go-anywhere testing needs. Included is a
peak-value trigger to ensure stationary displays.
Triggering facilities allow clear display of even

complex signal shapes. £275

P> Professional video generator

» Comprehensive range of test patterns

P Includes VTR head adjustment signal

> Excellent signal quality

> External sync. facility

> RGB output

A professional broadcast-quality pattern
generator to meet the highest professional
standards. Its special test card allows full visual
assessment of the video system, including a

special output for £1650
-

precision testing of VIRs.

—

GRUNDIG OSCILLOSCOPES

M022: 20MHz DUAL-CHANNEL
OSCILLOSCOPE WITH AUTOMATIC TIME

RANGE

» 20MHz Dual channel oscilloscope

> Automatic time base selection

P Soft tuning for fast manual adjustment

> Triggerable 2nd time-base, guarantees error
free ‘zooming-in'

> Hold-off control and Z modulation

P Plus all the advanced engineering of the
MO020

Now, the world’s first low cost 'scope with
automatic time-base selection. Dual-range

20MHz capabilities also include'soft tuning’ in
manual mode, so the 'scope leaves you free to

carry out the measurement. £395

COLOUR GENERATOR FG 7

> PAL pattern generator

> 15 test patterns

> Multiburst facility to measure frequency
response

> 8 memories for rapid station store/recall

P Suitable for TV sets, monitors or VTRs

» Compact and versatile for field or laboratory

2
S USRI e

Versatile enough to check-out TV receivers,
monitors and VTRs, this compact generator is at
home in the field as it is in the lab or workshop.
In addition to 15 monochrome and colour image
signals, further picture patterns can be achieved
bysuperimposition. Eight station frequenciescan
be recalled from memory for rapid test capability

— even for special bands £545

and the IF output.

For further information and a colour brochure contact our Sales Office.

All priges exclusive of carriage and VAT. Prices correct at time of going to press. A copy of our trading conditions i1s available on request

| Automatic time-base selection

GRUNDIG TV/VIDEO TEST EQUIPMENT

FIELD STRENGTH METER ME90
L| > Fully automated field strength measurement
P LF radio to UHF TV in a single unit
L[> Versatile test result selection
|| > Storage of received signal frequencies, for

M053: 50MHz DUAL-CHANNEL
OSCILLOSCOPE

» 50MHz Dual channel oscilloscope

P Alternating 2nd time-base for expanded

traces

Digital display of time-bases, for

unambiguous measurements

» Suits advanced applications in pulse, data
and video technology

| A 50MHz dual-channel oscilloscope. Time-base

range is automatically selected and shown on a

digital display. Like the MO22, it has a

triggerable 2nd time-base, guaranteeing error-

free ‘zoom-in’ on a selected area of the trace.

Performance with TV signals is particularly

impressive. £995

rapid testing
> Alpha numeric display for station checks
> Unattended monitoring with built-in resuits
printer
- Stereo decoding
- Fully portable: integral battery and charger
Microprocessor controlled for push-button
operation in all transmitter checks. The MESO
allows fast and accurate measurements in radio.
and TV bands, long wave to UHF. Versatile print
capabilities provide hard-copy confidence,

whether routine or £2695

continuous monitoring.
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over 70 years in independent electronics publishing

ONTITENIS

February 1986
Volume 93
Number 1600

Naiad robot trainer — 4 17
by R.H. Becker

Interfacing the robot arm with

Apple, BBC, Commodore and IBM
computers.

Data conversion

27
by M.E. Eccles
Listing, by manufacturers, of a-to-d
and d-to-a converter i.c.s and
modules.

Forth in control

by David N. Sands

The computer language Forth is,
argues D.N. Sands, particularly
suited to the control of machinery.
He explains how.

Short-wave loop aerial 41

by G. Wareham
Using Mukherjee’s April 1985
design with domestic receivers.

Timing by remote control G 3

by Peter Ferris

This versatile self-contained Z80
timer controls eight appliances with
100 on-off settings using coded r.f.
bursts injected in the mains supply.

Compact disc mastering

by J.R. Watkinson

The confusion about p.c.m.
adapters and video recorders is
explained, together with the
formats.

47

68000 board — 5 79

by R.F. Coates
Guided tour of the Kaybug monitor
software’s 26 system calls.

Synchrodyne a.m. receiver 53
by J.L. Linsley Hood

Circuit details and setting-up
procedure for the phase-locked
oscillator.

D.b.s. — a plan in searchof /5
some users

by Tom Ivall

An element of confusion still

attends plans for satellite television,
in spite of two international
conferences. Tom Ivall explains.

REGULARS

News commentary G
Alvey’s flagship.

H.d.tv.

Prize-winning aids

for disabled.

Communications 25
commentary

Antennas.

Philips embrace MAC.
Early radio.

Amateur awards.

Feedback 42

Add-on current dumper.
Indoor loop aerial.
Maxwell.

charger.

design.

Circuit ideas
Power watchdog. P 2
Simple AA battery

New approach to
instrumentation amplifier

Shaft encoder counting.

83, 87

New products
Super-fast floppy.
Speech recognition.
New 6800 with MMU.
Super-fast 16/32-bit
processor.
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Synchrodyne recesver o Forth for control
Compact disc mastering « Loow aenal
Robot electiomcs interface
Remote-comtrolied timer

See p.56 for full description of this
cover illustration.
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RADIOCODE CLOCKSLTD |

SPECIALISTS IN ATOMIC TIME, FREQUENCY AND SYNCHRONISATION EQUIPMENT

( NEW PRODUCTS )

® MINIATURE RUBIDIUM
OSCILLATOR MODULE
Lower power, fast warm up, optional
output frequencies, programmable
frequency offsets.

©® RUBIDIUM FREQUENCY
STANDARD
High performance, compact and
rugged instrument. 2U rack or '/, ATR
case options.

® INTELLIGENT OFF-AIR
FREQUENCY STANDARDS
Microcomputer controlied
instruments, directly traceable to
N.P.L., precision ovened local
oscillator, comprehensive monitoring
and status information, real time
synchronisation.

® LOW COST MSF
FREQUENCY STANDARD
Instant operation, directly traceable
to N.P.L., self-contained portable unit,
no scheduled frequency changes,

k 24 hr transmission, real time

synchronisation

@ Off-air frequency
standards

@ Intelligent time systems

® Caesium/Rubidium based
clocks & oscillators

systems

® Time code generators/readers
® Record/replay systems

@ Intelligent display systems

® Precision ovened oscillators

® Time/frequency distribution

Radiocode
Clocks Ltd*

Unit 19, Parkengue,
Kernick Road Industrial Estate, Penryn,
Falmouth, Cornwall. Tel: Falmouth {0326} 76007

(*A Circuit Services Associate Co.) )

L @® Master/slave systems

CIRCLE 60 FOR FURTHER DETAILS.

280 I CONTROL I Z80

CARDMASTER CPU

* 4/6 Mhz 280 CPU

e CP/M compatible

¢ User transparent MULTI—TASKING

* Up to 32K EPROM & 16K RAM

o Watchdog crash protection

® RS232 & RS422 Comms

® 2" 7280a P10 (one uncommitted)

© On board bus buffering

© Power-on jump hardware

® Euro-card constuction
The CPU card is supplied with a powerful three-way operating system. MCP — The Multi-tasking Control Program
MONITOR/DEBUG — An enhanced version of the MCV monitors Commands include Single-Step and Break-pownt setting
MIRROR — MIRROR connects the CPU card to your C/PM computer. via the link. sn such a way as to give the iliusion of C/
PM runmung on the CARDMASTER CPU card. MIRROR itseli is a two parl program whieh elfectively gives CAROMASTER
direct access to your disk drive. (DISCS WITHOUT DISCS?)

Only £178.00 built and tested including the software subsystem

CARDMASTER 1/0

* 2780 PIO's

* 32 1{0 lines

* 50% + PCB free for prototyping
* Onboard port mapping

© Eurocard construction

* Customising service available

E

Only £54.95 3 £28.50

CUB MICROCONTROLLER
e 280 CPU
e 4 x 780aP10's (64 1/0 lines)
e 780a CTC
e 4K Battery backed RAM 2K sup.)
® 4K EPROM (2K MCV2.0 sup.)
o Powertul moniter (MCV2.0)
® Eurocard construction

-

The very popular CUB microconirolier 1s the i0eal s0lution wnere 3 stand alone conteoiler +s required. The CUB tully supparts

the powertul Z80 mode 2 interrupt structure. Single-siep & breakpaint commands 11 MCVZ 0 provide excellent debugging
100is. The CUB 15 availabie buill & tested or as a bare PCB
PRICES: Built & Tested £104.95 Manual only £4 50
Prices inClude carriage = Please add VAT @ 15%
GNC ELECTRONICS Little Lodge. Hopton Road, Theinetham, Diss. Norfolk 1P22 1JN
Telephone: Diss (0379) 898313

CIRCLE 48 FOR FURTHER DETAILS.

Sowter
Transformers

With over 45 years’ experience in the design and manufacture of several
hundred thousand transformers we can supply:

AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE
YOU NAME IT! WE MAKE IT!
OUR RANGE INCLUDES

Microphone transformers {all types)}, Microphone Splitter/Combiner transformers.
Input and Qutput transformers, Direct Injection transformers for Guitars, Multi-Secon-
dary output transformers, Bridging transformers, Line transformers, Line transformers
to B.T.Isolating Test Specification, Tapped impedance matching transformers, Gramo-
phone Pickup transformers, Audio Mixing Desk transformers (all types), Miniature
transformers, Microminiature transformers for PCB mounting, Experimental transfor-
mers, Ultra low frequency transformers, Ultra linear and other transformers for Tran-
sistor and Valve Amplifiers up to 500 watts, Inductive Loop Transformers, Smoothing
Chokes, Filter, Inductors, Amplifier to 100 volt line transformers {from a few watts up to
1,000 watts), 100 volt line transformers to speakers, Speaker matching transformers
{all powers), Column Loudspeaker transformers up to 300 watts or more.

We can design for RECORDING QUALITY, STUDIO QUALITY, HI-FI QUALITY OR P.A.
QUALITY. OUR PRICES ARE HIGHLY COMPETITIVE AND WE SUPPLY LARGE OR
SMALL QUANTITIES AND EVEN SINGLE TRANSFORMERS. Many standard types are in
stock and normal dispatch times are short and sensible.

OUR CLIENTS COVER A LARGE NUMBER OF BROADCASTING AUTHORITIES, MIXING
DESK MANUFACTURERS, RECORDING STUDIOS, HI-FI ENTHUS!ASTS, BAND
GROUPS, AND PUBLIC ADDRESS FIRMS. Export is a speciality and we have overseas
clients in the COMMONWEALTH, E.E.C., USA, MIDDLE EAST, etc. Send for our ques-
tionnaire which, when completed, enables us to post quotations by return.

E.A. Sowter Ltd.

Manufacturers and Designers

E.A. SOWTER LTD. (Established 1941): Reg.No. England 303990
The Boat Yard, Cullingham Road. Ipswich IP1 2EG, Suffolk
P.O. Box 36, Ipswich, IP1 2EL, England
Phone: 0473 52794 and 0473 219390
Telex 987703G Sowter

CIRCLE 33 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD FEBRUARY 1986
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COUNTERS & OSCILLATORS L E v E L L OSCILLOSCOPES

LEVELL COUNTERS MET100/600/1000 £99/126/175
8 digt 05" LED display. 5Hz to 100 600'1000MHz.
Resolves 0.1Hz. Sensitivity 5mV up to 10MHz. Low pass
filter. Mains/rechargeable battery powered.

LEVELL FUNCTION GENERATORS TG302/3 £156/236
0.02Hz 2MHz in 7 ranges. Sine, square, tnangle, pulse and
ramp 20mV to 20Vpp from 500). DC offset O= 10V. TTL
output. TG303 aiso has a CMOS output and 6 digit
10MHz counter with INT EXT switch.

LEVELL RC OSCILLATORS TG152D/DM £95/120
3Hz-300kHz. & ranges, acc 2% + 0.1Hz up to 100kHz,
3% at 300kHz Sine or square <200V to 2.5Vrms. Distn.
<0 2% 50Hz-50kHz DM has an output meter.

LEVELL RC OSCILLATORS TG200D/DMP £130/165
THz TMHz. 12 ranges, acc 1.5% + 0.01Hz to 100kHz,
2% at 1MHz. Sine or square outputs <200uV-7Vmms.
Distortion <0.05% 50Hz-15kHz. Sync output > 1V. DMP
has output meter and fine frequency control.

LEVELL DECADE OSCILLATOR TG66A £330
0.2Hz-1.22MHz. 5 ranges. 4 digts, acc 0.3%
6Hz-100kHz. Sine output <30uV-5Vmms. - 2dB/+ 4dB
and V scales. Distn.<0.15% 15Hz-150kHz. Mans/battery.

ANALOGUE METERS

LEVELL AC MICROVOLTMETERS TM3A/B  £150/170
16 ranges 15uVfs/500Vfs, accuracy 1% + 1%fs+ 1uV.

20dB + 6dB scale. +3dB 1Hz-3MHz. 150mVfs output.
TM3A: 83mm scale. TM3B: 123mm scale and LF filter.

LEVELL BROADBAND VOLTMETERS TM6A/B
£235/265

16 LF ranges as TM3A/B + 8 HF ranges 1mVfs/3Vfs,

accuracy 4% + 1%fs at 30MHz. +3dB 300kHz 400MHz.

LEVELL DC MICROVOLTMETER TM8 £130
23 linear ranges + 34V 4 300V and * 3pA~ 300nA plus 2
log ranges for nulling. Output =300mV at fs.

LEVELL DC MULTIMETERS TM9A/BP £199/235
18 voltage ranges 3uV/1kVfs. Current ranges 3pA to 1A
(TMSBA TmA). Linear R ranges 3() to 1GQ.

LEVELL MULTITESTER TM11 £175
5QuV/500Vfs ac, 50pA/500mAfs ac. 1504V/500Vfs dc,
150pA’500mAfs dc, 0.20 to 100GQY, lnlog null.
Diode/LED test. Optional RF, HV and Temperature.

LEVELL TRANSISTOR TESTER TM12 £195
Transistor. diode and zener leakage to 0.5nA at 2V-150V.
Breakdown to 100V at 10uA, 10QuA, 1mA. Gan at
1uA-100mMA. Vsat and Vbe at TmA 100mA.

LEVELL INSULATION TESTER TM14 £210
Log scale covers 6 decades 10M() 10 TY at 250V,
500V, 750V, 1kV; IM-1T(2 at 25V-100V; 100k-100G)
at 2.5V 10V; 10k 10G(Y at 1V. Current 100pA 100uA.

DIGITAL METERS

LEVELL DIGITAL THERMOMETER DT1K £44

120°C +820°C, acc 0.2%=+ 1°C. 3 digit 8.5mm LCD.
A standard Type K thermocoupte socket is fitted. Bead
couple 1s supplied. Battery ife >3000 hrs

THURLBY DIGITAL CAPACITANCE METER CM200 £89
1pF to 2500uF, acc 0.2%. 4'; digit 9mm LCD. Fast
setthng. 3 readings per second. Mains/battery.

THURLBY DMMs 1503/1503HA/1504 £169/185/199
4% digt LCD. Up to 1.2kVdc, 750Vac, 10A. 32MQ0.
4MHz Resoln. 10uV, 10nA, 10m(2. Mains battery
1503: dcV 0.05%. 1503HA: 0.03%. 1504: True mMms ac.

THURLBY INTELLIGENT MULTIMETER 1905a £349
5'; dgit LED. Up to 1.1kVdc, 750Vac, 5A, 21M(.
Resoln. 1wV, 1nA, 1mQ. dcV 0.015%. Computing and
storage functions. RS232/IEEE interface options.

2 e e OO
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LOGIC ANALYSERS

THURLBY LOGIC ANALYSERS LA160A/B  £395/495
16 data channels. Clock DC-10MHz (20MHz for BI.
Binary, octal, decimal, or hex. formats. 2K word
acquisition memory. Non volatile ref. memory.

BENCH POWER SUPPLIES

THURLBY SINGLES PL154/310/320 £159/125/155
LED digital displays with resolution 10mV. TmA. <0.01%
change for 50% load change. Remote sense.

154: 0-15V 0-4A. 310: 0-30v O 1A. 320: 0-30V 0 2A.

THURLBY DUALS PL310QMD/320QMD £269/339
Two 030V O-1A (2A on 320) with isolated, senes
tracking, series or parallel modes of operation.

THURLBY TRIPLES PL310K/320K £275/345
310K: 0-30V at O 1A, 0-30V at %A & 4V-6V at 32 A,
320K: 0-30V at 0 2A, 0-30V at 1A & 4V 6V at 7A.

CROTECH SINGLE TRACE 20MHz 3031/36 £195/216
2mV 10V div 40ns-0.2s div. Component tester.
3031: CRT 1.5kV 5x7cm.  3036: CRT 2kV 8x10cm.

CROTECH DUAL TRACE 20MHz (@2mV) 3132 £295
2mV-10V cm. Ch1+Ch2. X-Y mode. Cal 0.2V 1kHz sq.
40ns0 2s’cm. Auto, normal or TV tng. Component
comparator. DC outputs. Z input. CRT 2kV 8x10cm.

CROTECH DUAL TRACE 30MH:z {(@5mV) 3337/39
£425/570

5mV-50V/icm. Ch1+Ch2. Signal delay. XY mode.

40ns 1s cm. Auto, normal or single shot trigger. Cat 0 2V

1kHz square. Z input. CRT 10kV 8x10cm.

3339: VDU mode. Component tester. DC outputs.

HAMEG DUAL TRACE 20MH:z {@2mV) HM203-5£270
2mV 20V/iem. Ch2+ Ch1. X-Y Cal 0.2V72V 1kHz sq.
20ns-0.2s/cm. Auto. normal or TV trig. Component test.
CRT 2kV 8x10cm. Long decay CRT f 25 extra.

HAMEG DUAL TRACE 20MHz (@5mV) HM204-2 £365
TmV-50Vicm. Ch2+ Ch1. Sig delay. X Y mode. Y out.
10ns-1.25s/cm. Sweep delay 100ns 1s. Cal 0.2V 2V
TkHz TMHz. Z input. Comp. test. CRT 2kV 8x40cm.

HAMEG DUAL TRACE 60MHz {@5mV} HM605 £515
TmV-50V.icm. Ch2+ Ch1. Sig delay. XY mode Y out.
5ns 2.5s,cm. Sweep delay 100ns 1s. Cal 0.2V 2V
1kHz TMHz. Z input Comp. test. CRT 14kV 8x10cm.

HAMEG DIGITAL STORAGE 20MHz HM208 £1300
1mV 50Vem. Ch2+Ch1. Single shot and X Y modes
20ns-0.25s/icm. 20MHz sampling. Two 2K memones.
Plotter output 0.1V/cm, 10sicm. CRT 14kV 8x10cm.

HITACHI BATTERY DUAL 20MHz (@5mV) V209 £680
TmV 12V div. Ch1xCh2. XY mode. Cal 0.5V 1kHz.
50ns-0.5s cm. Auto, normal or TV tng. Internal
rechargeable batt. or mains. CRT 1.5kV 5x6.3¢cm.

HITACHI DUAL 20MHz v212/22/23 £299/395/450
TmV-12Vem. 20MHz@5mV. Ch1xCh2. X-Y. Chi
output. 100ns-0.5s/cm. Auto, normal or TV tngger.
Cal 0.5V 1kHz square. Z input. CRT 2kV 8x10cm.
V222/N223: DC offset and aiternate magnify.

V223 - Sweep delay 1us-100ms.

HITACHI DUAL 40MH:z (@5mV) V422/23  £580/650
As V222223 but 40MHz, 20ns cm and 12kV on CRT

HITACHI QUAD 100MHz {@5mV) V1050F £1095
Ch1/Ch2: 0.5mV-12Vicm. Trigger Ch3 Ch4: 0.2V/icm.
Dual time bases 2ns-0.55’cm and 2ns 50ms cm. Signal
and sweep delay. CRT 20kV 8x10cm.

HITACHI QUAD 100MHz V1070/1100A £1580/2390
Ch1/Ch2: 1mV-12Vicm. CH3/Ch4: 0.1V-0.5Vicm.
Dual tme bases 2ns-0.5s/cm and 2ns-50ms cm.
Digital display of set values. CRT 18kV 8x10cm.
V1100A: Digital display of ACV. DCV. frequency.

HITACHI DIGITAL STORAGE 10MHz VC6015 £1350
5mV-12V cm. Ch1xCh2. Single shot and X-Y modes.
100ns0 5s cm. TMHz sampling. Two 1K memores.
Plotter output 1V cm, 5 10s/cm. CRT 2kV 8x10cm

HITACHI DIGITAL STORAGE 40MHz VC6041 £3850
TmV-12Vicm. Ch1+Ch2. Single shot and X-Y modes.
20ns 0.5s/'cm. 40MHz sampling. Two 4K memories.
Plotter output 1V cm, 2 10s cm CRT 12kV 8x10cm.

THURLBY 8 CHANNEL MULTIPLEXER OM358  £179

Increases any oscilloscope to 8 channels. Choice of tngger
from any channel. Response DC-356MHz.

LEVELL DECADE BOXES

C410 :10pF to 111, 110pF. acc 1%+ 2pF. £45
R401 {410} : 4 decades. 1(10)() steps. acc 1% £45
R601 {610} : 6 decades. 1(10)() steps, acc 1% £58
R601S : 6 decades. 102 steps, acc 0.3% £69
R701 . 7 decades. 1(2 steps, acc 1% £66

FREE DELIVERY IN UK. VAT EXTRA. QUANTITY DISCOUNTS AVAILABLE.

ELEcrnomcs LTD.

ELECTRONICS & WIRELESS WORLD FEBRUARY 1986

WwWWW.americanradiohistorv.com

Moxon Street, Barnet, Herts,, EN5 55D, England
Telephone: 01-440 8686 & 01-449 5028
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‘DATWA

SWT/power meter

900 to 1300 MHz.

NS448

Frequency range 900 to 1300 MHz. impedance 50 ohms, power range
forward 5/30W. reflected 1.6/6.6W, connections N type.

NBS448 cross needle power/swr meter.....£60 inc vat, carriage £2.50.

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 0629 2817, 2430, 4057, 4995

TRIO pmr equipment

‘44;"

TK702R
TK802R

* Compact control head with remote mount transceiver for flexibitity and
ease of installation.

* 8Bcan and priority channel scan, for either carrier or tone, utilizing
mlcroprocessor control.

Up to 3R synthesised channels.

Rugged die-cast chassis contruction.

High performance receive/transmit circuitry.

Large selection of accessories.

High quality external speaker.

Professional guality microphone.

(TYPE APPROVAL PENDING.)

> 2 s 2

*

Telex 377482 LOWLECG

CIRCLE 68 FOR FU
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AFFORDABLE ACCURACY
QUALITY MULTIMETERS FROM ARMON

ANALOGUE

HM-102BZ

10ADC Range, 200/VDC. Buzzer,
Scale...

19 measurmg ranges

HM-102R

Low end voltage & current ranges Jack lor Audio
ofp Voltages ..., ... £11.00
20 measuring ranges

HM-1015

Rugged. Pocket sized meter, for general purpose
use.... 7.50
16 measunng ranges

Battery. Test Leads and Manual included with
each mode!.

EY

Banery Test
£13.00

A comprehensive range
of Analogue and Pushbutton
{or Rotary Swilched) Digital Models.

DIGITAL

HC-7030 0 1% Accuracy. Standard Model

s . . .. .£39.50
HC-8010 0.25% Accuracy. Standard Model
..... £33.50
HC-5010T 0.25% Accuracy TR Test Facmly
.£39.50
DM 105 059 o AccuraCy Pocketable
..... .£21.50

All mode!s have full functions and ranges and
feature:

33 digit 0.5 LCD display

Low battery indication

Auto zero and Auto polarity

ABS Ptlastic Casing

DC AC 10amp Range (not DM-105)

Cverload Protection on all ranges

Battery. Spare Fuse, Test Leads and Manual

FULL DETAILS ON APPLICATION FROM:-

ARMON ELECTRONICS LTD

WSA

DEPT. A HERON HOUSE, 109 WEMBLEY HILL ROAD. WEMBLEY, MIDDLESEX HA9 BAG
TELEPHONE 01-902 4321 TELEX 923985
PLEASE ADD 15% to your order for VAT. P&P Free of charge. Payment by cheque with order
Offer applicable to mainland UK only

Trade enquiries invited

Please aliow 28 days for delivery

NEW DISCO ELECTRONIC CENTRE

120 WATT DISCO TwinDecks Twin Speakers £300carr £30
FAMOUS LOUDSPEAKERS-SPECIAL PRICES | 300 WATT DISCO Twin Dacks Twin Speakers £410carr £30
bnsole only, £145 120 vatt Powerrd C - £199 carr €10
SIZE PDW[NHKMSKPNVSICM SIZE IS NOWINAL Mll FRAME DKM(HSIUM
ns TIS M AKER  APPLICATI Post | PA CABINET SPEAKERS 4 or B or 16 ohm 75 watt 24 - 17 < 11m
&0 o . T Coe bl Bange F'D £56 90 watt32 - 17 - 11 £75 150 watt £88 200 wart £100 100
Sy Chplea EDRIALR - [0 watt £150 300 watt MID N TUP £125 carr £10 eaci
no 25w dan Waot 1750
Gl Audas ezt cone oot 11155 RCS SOUNO LIGHT Ready Built Deluxe 4 Channel 4.000 wott with
£ o pOtREnErD B B chaser - speed  programme controls £69 Post £2 New Model Mkll
o e g [ with special 16 programmes 4 channel 4 000 watt £84 Pt { .
8in Wheridale LC] S.n'uurﬂ Wooter 9 0n
fuiae i Fr Woaler FE I DELUXE STEREQ DISCO MIXER/EQUALISER LE D V Ui display &
5 M Rt Betne Core Yosder {1 2 band graphic equabiser loft right fader swor hable nputs for phar
40 Audae th fr Woater Beetrme Cone  [16 5 [¢ b mike hne. Recording Quptut £129 DECIXE £145 Past £2
Sound Lab i Fi Twun Cone Fyll Range 4 €
otmans P4 & H i Sysiems i ¢ PROJECT CASES Aluminum Bose, Black Steat |
g dmans  Dsco Gular P4 ¢ 2 4 £3608-5:2n <65 €9 ¢ n £4.80
O Ir | s Waoter 1 1 3550 138 s domponents Lists, SAE
SEAS Bass Wooter i b 1950 «@
eston Disco PA €2 BAKER PA sysiems  amplifier, mike + 1two sheaknrs
oc General Purpose 950 Mil Mobile 60v. 240v AC + barien €179carr £20
ah isco [ 2 MkIl 150w 230y AC complete £249 carr £20
6 estng (23 = g MkIil 150w Transistor Mixer Amphfier with separate Trebie. Bass
i Saundlab \'”w"; et e hise Presence & Volume Contrals for each of s faur chunnels Plus Master
i B Booon s CUE B & Volume Control 240v Two PA Speaker Cabinats each with Two 1 2in
v & e nm e i ¢ Baker Units Microphone and ieads £269 catr. £20
I 75 SR 16 Bake Gt PA i i 1000w mane, 500w steren quality amphifiers.
A Govomars Wante w0 H + H 55000 raconditoned. gearsnsad £278 np. £
or 1 Disco  Gurar ~ PA 138 1 — — i
8 PR Duscn £33 2
9 8016 v [ RADIO COMPONENT SPECIALISTS
s Guta £
0 P O ¢
, Wdler W6 P b 377 WHITEHORSE ROAD
J oA = “""W g CROYDON. SURREY. U.K.
w0 s Gooimant D 2 |TACCESS, TEL:01-684 1665 VISA
‘B 250 Bor g ostion  Dscn Guoup g Same Day Despatch. Closed Wed Lists 33p mimmum p p 650

KESTREL ELECTRONIC
COMPONENTSLTD.

* Allitems guaranteed to manufacturers spec.
* Many otheritems available.

*For 50 + prices contact sales office.
‘Exclusive of V.A.T. and Post and Package’

741504 13p 7415245 46p 7406 30p
741508 15p 7405273 45p 7407 40p
740514 22p 7415373 45p  2732A £240
741574 17p 7415374 45p 7805 a0p
741586 17p 7415393 52p 2716 £2.10
7405123 28p 7415541 45p 2764-250 £2.20
7418125 27p 8155 £1.50 6264LP-15 £2 60
7415138 39 8251 £150 4164-150 95p
7415139 31p 8253 £1.50 27128250 £250
7415157 27p 8255 £1.50 6116LP-3 €150
741516 35p ULN2003 40p 41256-15 £2.90
7405174 20p 4040 40p Z80ACPU £1.80
7415240 40p 4066 25p ZB0OADMA 350
7415244 46p 4069 18p 27256-20 5.00
V4

178 Brighton Road,
) Purley, Surrey CR2 4HA
Tel: 01-668 7522

CIRCLE 71 FOR FURTHER DETAILS.

CIRCLE 36 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD FEBRUARY 1986

wWWwWw.americanradiohistorv.com


www.americanradiohistory.com

DATAMAN

Lombard House Cornwall Foad
DORCHESTEER, Dorset DT1 1RX

phone 0305 68066 telex 418442

JAST EPROM PROGRAMMER

Copies eight EPROMS ot o« pass
all 25 and 27 series up to 27256
EPROM type is set by switches

mﬂ:ﬁ‘"f [‘] i 1 ; % _ erasure Is checked cutomatically
{ ' 7 control is simple - two keys
. - - _ Alpha liquid crystal display

checksum facility 6 hex digits
FAST or NORMAL programming
. PLUS VERSION also has:

serial RS232 program & check

EDITOM

AFFORDABLE ATE

Diagnoses bus troubles
Helps mend micro boards
780, 6502, 6800, 8085
All covered by one product
Disassemblers included
Plugs Into micro socket
Hand-held proke identifies
ADDRESS, DATA and CONTROL
lines at a touch,

ASCIL SIMPLE HEX, INTELHEX
MOTORDOLA S or TEKHEX

Displays HEX on standard TV

with text-editing facilities

GANG—-OF—-FEIGHT £ 395
GANG—OF—-EIGHT plust445
inserts and deletes
shifts and copies

(80 TUTOR

Designed for Schools Council
to teach Z80 machine code

EMULATES EPROM in circuit
using romulator lead supplied

shows STACK & PROGRAM in HEX

Editing facility includes
direct keybocrd ASSEMBLER
RS232-output DISASSEMBLER

MENTA uses TV for display

Prints a memory map

of an unknown system

showing ROM, RAM, 1/00
and EMPTY ADDRESSING SPACE

Used *to write & dekug
short machine-code routines
MENTA is o complete
controtler with 24 bits cof I/C
used for ROBOTICS
TEACHER’s GUIDE, PUPIL READER

MODULES (e.g. A to D> avcicbie

MENTA . £99
COMPUTER BARGAINS

-ring for our BEST OFFER

OLIVETTI M2Z1, M24
with 1OMB hard disk if reaq.

AUTO—CAD & M24 created this AD
"Our expensive equipment

stays on the shelf also EPSON PX8

SOFTY. LT9SIBUY IT AND TRY IT

ADAPTOR... £ 25 rEFUND CUARANTEED

less postal expenses, if goods returned intact within 74 days
PRODUCT IS USUALLY IN STOCK _
i TODAY DESPATCH IS POSSIBLE VISA

| £395 PHONE FOR A LITEFRATURE PACK
SupeTDOC-- VAT must be added to '

CIRCLE 52 FOR FURTHER DETAILS.

Uploads and dow—r{loads
using serial and parallel
routines - RS232, Centrorics

PROGRAMS & EMULATES
2716 2732 2532

Useful for development
particularly for piggy-—-kack
single—chip micros

Adcptor is available
to program 2764 & 27128

LOGS all tests cnd responses
on PRINTER and ALPHA LCD
Non-volatile memory
= retains test sequences
! CHECKSUMS, RAMTESTS,
READS/WRITES MEMDORY & I1/0
Reports location of SHORTS
on ADDRESS cnd DATA busses
( Prints out memory contents
in ASCII, HEX or SDURCE CODE

You cannot expect to mend
{ microprocessor products with
$ a meter and a scope.

How many repairs would

pay for your SuperDOC?
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NEWS COMMENTARY

The price of entertainment

Possibly one or two well-heeled
readers may have received
satellite dishes in their
Christmas stockings. If so, they
will probably be too busy
watching Mirrorvision,
Teleclub, RAIuno and the rest
to worry much about the future
of tv: nodoubt they think they
already have it.

The mushrooming satellite tv
industry is installing small
12GHz terminals as fast as it can
get them and already there are
many in private hands. But even
though the high-street rental
chains can now offer youa
system on monthly instalments,
satellite tv is likely to stay very
much a rich man’s toy.

Of course, trued.b.s.
television for all has yet to arrive
in Europe. But when itdoes, it is
hard to believe that the price of
terminals will fall to the levels
which the public is willing to pay
for conventional aerial
installations (which is to say,
pratically nothing).

And now the prospect of still
greater expense ison the
horizon for satellite tv-
watchers, with the introduction
of high-definition tv. Satellite
transmission gives the perfect
opportunity to introduce new

technical standards which can
by-pass the shortcomings of our
present system. In Japan, an
1125-line, 60-field standard,
devised by Sony and adopted by
the Japanese broadcasting
corporation NHK has already
been chosen for thed.b.s.
service to come into operation
there in 1988.

The CCIR has so far shown no
taste for this system. But there
will be pressure from other
60Hz countries, notably the US,
toadopt it as a de-facto world
standard.

This pressure ought to be
resisted. For all its qualities —
and the pictures and sound it
gives are all that could be
desired — the Sony system is
quite unsuitable for a public
service.

For one thing, it breaches the
cardinal principle of technical
innovation in broadcasting,
which is that you launch a new
development only when you
have found a way of making it
compatible with existing
equipment. This principle made
possible stereo sound, colour tv,
teletext and many other
improvements of which the
casual viewer is unaware.

Certainly there has to be

major change sometimes. In
Britain, the last occasion came
with the introduction of u.h.f. tv
and the closure of the v.h.f.
stations. Though costly for the
broadcasters, it went virtually
unnoticed by the public.

But high-definitiontvisa
different matter all round. At a
stroke, the Sony system makes
all existing equipment obsolete,
both in the studioand the
viewer’s home. This would not
necessarily matter but for the
enormous cost of its
replacement.

The audience for the new
service will have to find
simultaneously the price ofa
satellite terminal (the wrong
side of £1000 at current prices),
the cost of a special tv set, plusa
contribution, somehow or other,
to the huge expense of making
the programmes. The special tv
set is perhaps the most daunting
part. Imagine the cost of a
super-high resolution c.r.t. or
projection tv with a 5:3 aspect
ratio, plus the special processor
needed to recover the
compressed video signal!

Costs at the transmission end
are just asdizzying. Camera,
telecines, v.t.rs, production
desks, distribution equipment,

all will have to be thrown out.
And simultaneous transmission
of the new programmes on
existing channels will be
possible only via complex
standards converters{ata
quarter-of-a-million pounds a
time, according to one source).
We can expect few viewers or
broadcasters to show much
enthusiasm.

Surely a much better solution
1s that proposed in Britain by the
IBA and outlined elsewhere in
this issue. The IBA has charted
a coherent hierarchy of
improvementstothe existing
standard, aladder which
viewers and broadcasters could
ascend each at their own pace.

The biggest step is still the
first one, the adoption of C-mac
in place of Pal. But with the
move towards modular tv
receivers and the development
of special C-maci.cs, there isno
reason why it should add
significantly to the viewer’s
costs. And the EBU has aiready
declared its support for C-mac.

The goal at the top of the
IBA’sladder is just the same,
true high-definition tv. But
reached this way, it could be
affordable.

Steve Webb developed a system for receiving data from
the two UOSAT satellites to keep hisdaughter Jenny,
and his two other children, amused. The system, known
as Astrid (see WW New Products Oct. 1985), is now
being marketed worldwide and has found many
enthusiastic users in schools, receiving news and data
from space as well as pictures of the earth and cloud
formations; useful for amateur weather forecasters.

World’s largest
satellite network

Linking 93 locations in 52
countries for Explo 85, an
international congress of 15
million Christians, BT
International claim that this was
the biggest link-up of its type
ever. They have organized
global satellite links before, for
events such as the Olympics, the
World Cup, and the recent Live
Aid concert. For the congress
BT booked broadcast quality tv
channels on three Intelsat
vehicles, two over the Atlantic

and one over the Indian ocean.
Similar channels have been
booked on the European
regional satellite and on
domestic satellite systems over
N. America and the Caribbean,
Brazil and the Indian sub-
continent. The major satellites
transmit signals between
continents; the signals were
then retransmitted to local
satellites for reception on
locally-sited small-dish
anntennae.

ELECTRONICS & WIRELESS WORLD FEBRUARY 1986
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Enhanced C-mac

In the wake of Sony’s
demonstrations of the 1125-line
tv system chosen for the
forthcoming d.bh.s. service in
Japan, Britain’s Independent
Broadcasting Authority has
been showing the results of its
own work on improved
television standards.

‘Evolution not revolution’ is
the slogan adopted by the IBA.
For whilst the Sony-NHK
system (December
issue, page 5)
represents a major
break with existing
transmission
systems, the IBA
aimstoreacha
high-definition
standard gradually,
through a series of
orderly
enhancements to
the present
European standard.

Andin
demonstrations
staged at their
London
headquartersin
December, IBA
engineers showed a
transitional high-
definition system
based on modified
625-line equipment |
and their C-mac transmission
system.

Tom Robson, the IBA’s
director of engineering, while
saluting the achievement of the
Japanese engineers, stressed
the drawbacks of their
approach. **The 1125/60 system
is not satisfactory to Europe and
should not be accepted asa
worldwide system”’, he said.

A major problem was the
60Hz field rate, since three-
quarters of the world used
50Hz. And although standards
conversion was possible, good
conversion was very expensive.
According to another IBA
engineer, Sony’sown h.d.t.v.
converter was rumoured tohave
cost over half a million pounds.
And standards conversion could
not cope with the 10Hz beat
which arose when 60Hz
equipment was used under
50Hz studio lights.

But one of the most serious
objections, according to Mr
Robson, was that direct change
to any new system such as
Sony’s would mean making all
existing equipment obsolete

overnight. He said that
hroadcasters would find it
difficult to finance such a
changeover; a high-definition
service would be an expensive
luxury inits early days and

revenues would take a long time

to build up.

Inthe IBA demonstration,
live pictures came froma Link
Electronics 625-line camera
modified to give the extra width

were impressively realistic,
though they still looked like
television — in contrast to
Sony’s, which have the
appearance of a superior kind of
cinema picture. Even so, the
film grain on 35mm telecine was
noticeable at close quarters. Yet
the option to enhance resolution
later on by increasing the
number of lines still remains
open under the IBA’s scheme.
For comparison, two
conventional colour monitors
showed the same pictures

This off-screen photograph shows the 5:3 aspect
ratioof the IBA’s system. When the camera moved
closer, the Debussy arabesque on the music-stand
could be read clearly enough to be played.

demanded by the 5:3 picture
aspectratio, and there were
inserts from video recordings
and telecine. All signals, with
accompanying stereo sound,
were coded in the enhanced C-
mac system (by which the
analogue luminance and colour
signals are combined by time-
division multiplexing, with a
separate time-slot given over to
data and digital sound).
Display equipment included a
fairly ordinary, though
modified, American-made
projection tv (which cost, as the
engineers gleefully pointed out,
about a tenth of the price of
Sony’s); and a Barco shadow-
mask monitor fitted with a
Japanese tube and some special
electronics, which gave a
sequential scan of all 625 lines at
a 50Hz repetitionrate (twice the
normal rate) simulating the line-
structure of a 1250-line picture.
The large-format pictures

ELECTRONICS & WIRELESS WORLD FEBRUARY 1986

through an ordinary C-mac
decoder and in PAL form after
transcoding. And it could be
seen that the double scan of the
wide-screen monitor reduced
field-rate flicker very
effectively, disposing of one of
the major advantages claimed
for the 60Hz system.

Mr Robson said that the
Japanese approach was based
on 12-year-old technology and
did not take account of recent
developments in tv equipment
design — such as the field-store
in the wide-screen monitor.
(And indeed the charge-coupled
delay-linei.csrecently
developed by Philips mean that
field stores should be appearing
in 625-line domestic sets very
soon.) Yet it might take years
for domestic receiver
technology to match the quality
which had been shown in
h.d.t.v. demonstrations.

And he indicated that the US

www americanradiohistorv com

market, which seemed likely to
adopt the NHK standard,
appeared to see it mainly asa
medium for electronic
production for the cinema
rather than as a broadcast
system in its own right.

Describing the IBA system in
more detail, Dr Gary Tonge
outlined the changes which
would take place, bothat the
studio and in the viewer’s home.
First, PAL pictures would give
way toC-macasd.b.s.
transmissions were introduced.
MAC had been
shown to fit well
into a satellite
channel, and C-mac
decoders (which
would use chips
now at an advanced
stage of
development)
would not add
greatly to the cost
of areceiving
terminal. Thenthe
system could be
enhanced by stages
to give a wider
image, more lines
displayed per field
and reduced flicker.

So enhanced C-
mac would reach
the same targetsas
Sony’sh.d.t.v., but
by an evolutionary
route rather than
direct. Viewers — and
broadcasters — could pay for
whatever level of quality they
required. Dr Tonge added that
the quality of the present
demonstration system might be
enough to satisfy many.

But in addition, enhanced C-
mac could offer features such as
high-quality stereo digital sound
{(up to eight mono channels were
available), data transmission,
and scrambling of subscription
tv programmes.

Straightforward C-macis
already recommended by the
European Broadcasting Union
as the standard for d.b.s.
television services and it has the
support of major European
electronics manufacturers,
including Philips; though at
present it is in active use by only
one broadcaster, Norway. So
how quickly could the enhanced
version be put into practice? “'If
the IBA was given the go-ahead
toappoint franchise-holders for
a satellite channel, it would take
four years to get the channel
ready’’, said Mr Robson. “We
could be ready then.”
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Prize-winning aids for the disabled

Cedric the computer allows the
user to select words, letters or
symbols from a video screen by
sensing the direction of eye
movement. It was designed for
use by those with high-level
paralysis and loss of speech and
was a winner of the IEE Prize
for helping disabled people. The
other joint winner was a device
for bladder control for
paraplegics.

The Cedric computer uses
very low intensity red light to
reflect off either eye and
detects the point on a video
screen to which the user is
looking. Selection is
accomplished by eye fixation
on the desired word or control
can contain more than 1,500

words and there isalso a visual
keyboard to *‘type’ out letters
and words. Thereisno
attachment to the user but a
headrest is recommended for
comfort and stability. Small
head movements are allowed
for, asis eye blinking. If the eye
moves out of range the screen
display tells the user and waits
for realignment. Each time the
computer is switched on, it is
automatically calibrated tothe
user's eye. The computer can
be linked through an R$232
port to a printer or other
peripheral and can be used as a
remote control system for
environmental control, to
switch lights or appliances on
and off, for example. The joint

prizewinner was Cedric's
inventor, Andrew Downing,
senior lecturer in electrical and
electronic engineering at
Adelaide University.

The other prizewinner was
Peter Donaldson, chief engineer
at the MRC neurological
prosthesis unit. The bladder
controller treats incontinence
by electrical stimulation of the
sacral anterior roots in the
spine. A receiver unit is planted
beneath theribsandis
controlled by a transmitter held
adjacent to it outside the body.

Signals from the receiver are
connected by implanted cables
to the nerves in the spinal
column.

Robert Humisabouttotestav.l.s.i. telecommunications
circuitina GenRAD GR18i.c. tester. The tester, claimed
to be the most advanced in the world, is capable of
performing 11 520 000 000 tests per second. So it would
have completed about 170 billion tests in the time it
takes toread this paragraph. Mr Hum works for Bell-
Northern Research in Canada on the development of
v.l.s.i. circuits for Northern Telecom. The manufacture
of reliable chips depends on the ability of the research
centre in understanding how and why chips failand then
on the ability to prevent such occurances.

L%

nen lcnlogv

Atechnicalcollege equivalent of
the Open University hasbeen
launched by Telford College.
Edinburgh.called Teltec. Each
course cousistsof practical kits.
audioand videotapesandtextsand
coverssuchareasascontroland
instrumentation, electronics,
microelectronics, pneumatics and
hydraulics, electrical skills and
computer appreciation. Tutorial

8

centres are located throughout the
country so that students can have
expert guidance when needed.
Tutors can also work under contract
to individual companies to provide
in-house training.

If Teltec does not offer a course
required they can trace and request
asuitable package from another
participant in the Open Tech
scheme.

Alvey’s Flagship

Flagship is the major
demonstration model for the
Alvey advanced computer
research programme. Much
accent is placed on the need for
parallel processing and also on
‘declarative’ programming
languages which improve the
computer interface and enable
the user to tell the computer
what to do in plain language.

The project is the joint
responsibility of Plessey, ICL,
Manchester University and
Imperial College, London.
Manchester University has
developed a data-flow computer
and Imperial College are
working on Alice, a graph-
reduction machine which uses
about 200 Inmos Tranputers.

Plessey’s contribution will be
in speech recognition and
synthesisand inv.l.s.i. design,
under the leadership of Dr.
Keith Warren.

We suggested to Dr. Warren
that task-specific transputers
would be the next logical step in
speeding up the processing, and
he agreed but said that they
were already progressing
beyond the Transputer and
were looking at bit-slice
processors, some of which may
be task-specific.

The computers produced by
this research are not aimed at
replacing existing systems but
at doing tasks not previously
possible on a computer,
especially in the areas of
artificial intelligence and in
user/computer interfacing.

Ashasbeen predicted for
some time, the compact
disc can be used to store
computer data and used
likearom. Hitachi have
produced CD-Rom. Each
disc has a read-only
memory capacity of
552Mbits and thedata
transfer rate is 176Kbit/s.

Dr David Wright was
awarded an Honorary
Fellowship of the Royal
Television Society. Heis a
specialist in colour and
worked in optics when he
became involved in the
early development of
television. The colour
system adopted by the
NTSC was based largely on
Dr Wright’s researches.
He was Professor of
Technical Optics at
Imperial College, and has
published many papers
and a standard reference
work: The measurement
of colour.

The next generation of
mobile telephone systems
in Europeisunder
consideration at Ericsson.
Basing their researcheson
the existing Nordic cellular
system and on experiences
in other areas of the world,
Ericsson will present the
results of their
deliberationsto the
European
Telecommunications
Administration during
this year.

A better deal for disabled
and elderly telephone
users is called for by DIEL,
anindependent advisory
committee on
telecommunications for
thedisabled and elderly.
They are particularly
concerned that the
research into low data-rate
visual phonesystem
should continue at Essex
University and that such
users should be relieved
from paying vat on
equipment and services.
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THE WAY TO CONTROL...

... switching, relays, heat, temperature, flow, alarm systems, lift control systems, management systems,
refrigeration plants, kilns, furnaces, boilers, spray driers, production lines, bakery control,
banking systems, plant & machinery, analysis, data acquisition.

I MULTI BASIC
INDUSTRIAL CONTROLLER , ‘ |
- THE REAL TIME MULTI-TASKING ROM.
® ENABLE EVERY.
® ENABLE WHENEVER.
® Full MULTI-TASKING
with up to 8 background tasks
running concurrent with the
main program.
® BBC BASIC CONTROL
powerfully enhanced.
® 19 Industrial Network Commands.
® Control of INPUT/OUTPUT.

@ Robust INDUSTRIAL NETWORK.

@ Single Eurocard—can stand alone and
run BBC BASIC programs.

@ Program control applications in
BBC BASIC, FORTH, PASCAL
or any other language ROM.

® Adds /O expansion to your BBC
via the 6502 Bus connector.

@ Tube Interface for fast development.

@ Runs BASIC programs in ROM or

from battery backed up RAM. @ Fivereal-time COUNTER/TIMERS.
@ Battery backed up Real Time calendar clock. @® The ability to run REAL TIME PROGRAMS.
@ A full range of Eurocards for use in target applications. @ Eight real-time TASK INTERVAL TIMERS.
@ Fully BUS compatible. @ Also available for the BBC Micro.

P )
W W% M g ra ) 44a Hobson Strest Cambridge
Cambridge CB1 INL Microprocessor
— <J > (0223) 324141 Systems Limited
Licensed by Acorn Computers Limited.

CIRCLE 62 FOR FURTHER DETAILS.

SPECIAL OFFERS 6" Green Screen 75Q Comp: Video Monitors in
case tested 12 VDC 9} x63 x43” c/p 3.00 £15.95

9” Green Screen 75Q Comp: Video Monitors in case 240 VAC
High Res: Tested. 10 x 9% x 9}”. ¢/p 5.00 £36.00

Prestel Adaptor Model P.1. complete with Remote Control Keypad,
in Wooden Case, Operating Instructions complete with ALL
ELECTRONICS CPU lIsolation Transformer, Internal Modem 1200
Bauds rate power supply etc. New & Boxed. £15.95 c¢/p 3.00

Vero Case 4 x AA NI-CAD

ALl P.C. Board 47 Various

CastDéeox Two Tone | 0-20Vv D.C. | Re-chargeable | |.C ‘s 1 x 16MHz Xtal 1;,’8?-,520'2'2%&[
114 ~64x | Sloped Panet Meter | Shrink Wrap: 5xD2764-4 Eprom’s

220 x 156 x 0 ] Winding 240V
30mm 16055 | £3.50 £2.0 £13.00 N/Boxed Prim: c/p 1.00
ena now £2.00 cip 1.00 |eP 100 Jinccp Inc c/p £2.50

c/p 50p £5.00 Ex-New-Equ

for our FREE CATALOGUE | [ iice i, | Fare ey
7ix2ix5" £10.95 op 3.00 N/Boxed 18A 240V input. £28.00 12yx4}1x4

Sealed Alkaline c/p 3.00

] ; / AC/DC Electronics 24V - " =
Orring: 01 567 8910 for BT | T s iy | S o g
. /sided. New Ex-Equip | input /] dia. i Type AS1164:2
the keenest prices on— g wdos " b 076 £1990 e} gty T T [0 diow
! . Brother HR10 D/wheel x Equipment New x inpu
CMOS TRANSFORMERS BOOKS o A£4513.69050 Printer. Paraliel. N/Boxed £2.50 :/"g:g'ed 1£550,\5)‘$)T+
ases Ava: 16. £310.00 c+p 25p. %
i CONNECTORS 100LS prg et Tooararar T agunce sv20awe | Gt BAS2.80,20,
OPTO MICROPROCESSORS BOXES TBvIonBYIA A JIEE kR br c/p 2.75 £16.95
1 o witc [o] ASAYN
TRIACS HEATSINKS . RELAYS 240w o | 260V spus 240V np Warcon: F VA M Sgna
NICADS MULTIMETERS SWITCHES £28.00 P g35.00 | CPZ7OL14.95 | Generaror B BOSAUIM
c/p 2.75 ° °
Fluke 8200A Digital | Farell +5V 10.3A + 12V 1A- | Heatsinks Double fins 16} x 4 x 1
AND LOTS LOTS more Mumerer 2 | VA Swwiteh Mode P.S.U. | 13% 2N 3085 & Various Components
£125.00 New 7} x4} x2}" 24VAC gzwgéox{qu Inc c/p Smaller Sizes Ava:
input c/p 2 75 £22.50 .
i Tati VT 4100 -
We alsq STOCK over 30 KITS for Timers, Remgte Control, e e NMarconwiasi [oAmee e Iezgrgrs\:&zgpe
Disco Lights, Temperature Control, etc. PLUS a wide range of VT-10u, VT 52 Erc [ Ranges OSC: | Modmeter Model 30 D.V.M
VELLEMAN and PANTEC KITS NI £-350.00 108z oh | 31200mse Cose "' Fas5.00 | jMHzD Trace
5. . . et inputs
" " Polarad Spect Analyze Vi Digital Ti £18.00 High Power Afl Heat Sink
ELECTRONICS  SEND9"X6" SAE TR R Pr T K s [ S AT
OR CALL AT SHOP Kingshill Stabitised Telequipment 067 D.Trace {| Hewlett Packard 53258
: P.S.U 0/15A 0-30A £390.00 e R
Mon-Fri 9-§ pm Metered 0-60Y 1+ 15% VAT | 2o CoF 556,00 mrverss Copner, - £200.00
L?gDON W7 SS] SCﬂU:'JdC‘Y 10'4 pm 240V input ) Tglgromx Type 454 Oscilloscope
E P&P on orders over £20 (UK only). [ o 150MHz D.Trace £6525.00
E ~-~  otherwise add 75p + VAT Overseas‘l,’&P' FIELD ELECTRIC LTD. = ALY
= P ¥ : 3 Shenley Road, Borehamwood, Herts.
Europe £2.75. Elsewhere £6.50. Giro No. 529314002. S 01-953 6%09 GLL PRICES INC 15% VAT
icial Orders/Overseas Enquires Welcome. nless stated please ring for
SCHOOL AND LOCAL AUTHORITY ORDERS WELCOME Open 6 Days 9am/5pm. Thur. 9am/1.00pm ¢/p details not shown.
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RI ‘ EDEI{ ELEC I RONICS Tol OB TATE 0990
Telex No 312242
DISTRIBUTORS FOR RICHARDSON ELECTRONICS MIDTLX G.
102 PRIORY ROAD, SCRIBERS LANE, HALL GREEN, BIRMINGHAM, B28 OTB. ENGLAND.
TRANSISTORS: VALVES:
TYPE: LIST: TYPE: LIST: TYPE: LIST TYPE LIST: TYPE LIST TYPE: LIST TYPE: LIST
£ £ £ £ £ £ £
2N3375 10.90 2SC1978 640 AH211A 137.50 FF94 200 QA3 2.50 B6AUSGT 3.70 813 3000
2N3553 1.60 25C2053 080 AH2511 90 00 EF95 1.60 0oB2 250 6AZ8 3.80 934 18.00
2N3632 12.95 28C2237 13.00 AH2532 3150 EF183 180 0B3 2,50 6BAG 1.50 935 4120
IN3733 1298 2562287 360 BT5 52 50 EF184 180 oc3 2,50 6BE6 1.95 2050 2.80
IN3866 120 25¢2290 2400 BT5B 52 50 EK90 140 2C39A 39.90 6BH6 215 2050A 4.80
INA416 075 MRF240 20.70 BT17 142.00 EL34 3.90 2C39wA 42 00 6BJ6 2.00 5544 81 .00
IN4427 140 MRF245 3300 BT17A 130.00 EL36 2.30 2021 2.00 6BK4C 450 5545 95.00
IN5090 1090 MRF247 33'30 BY95 125.00 ELB4 1.60 2E26 7.50 6BN8 3.50 5557 24 50
INB109 1 C3J 30.00 ELB6 210 2K25 114 00 6BZ6 250 5559 52 50
! 95 MRF433 9.00 C3JA 30 00 EL519 770 3-4002 78 00 6Ca 195 5727 2.95
2N5160 3.00 MRF449A 1015 ES5L 56.00 ELBO3S 995 3-5002 85.00 6CBBA 180 5867A 140.00
2N5589 760 MRF450 14.95 EBOCC 14 00 EL821 13.76 3B28 15.00 6CJ3 230 5879 6.15
2N5590 790 MRF450A 14.95 E8OL 21.00 EN32 16 25 3Ca5 2450 6Cw4 630 5965 220
2N5591 9.50 MRF454 17.25 EBBCC 3.90 ENS1 2.00 3CX100A5 35.00 6DC6 2.45 5991 32 00
2N5641 6.95 MRFA54A 17.28 ESOCC 7.50 EZ8B0 160 4-65A 52 50 6ES 4.20 6130 24 50
INB642 330 MRF455 16.50 E130L 2125 E£281 1.50 4.1254 60.00 6EA8 225 6146A 9.00
IN5643 1185 MRF458 1720 EB91 135 EZ90 150 4-250A 76.00 6GK6 250 61468 900
IN5913 250 MRF475 E8C91 1.10 FG17 2450 4-400A 80 00 6HF5 4.25 6360A 4.95
230 FBFB9 135 FG1
IN5944 785 MRF476 215 05 160.00 4-4008 80.00 6HS6 3.95 6550A 7.25
IN5945 10.10 MRE644 2250 EC90 1.25 GxuU1 15.00 4-400C 80.00 6JB6A 420 68838 8.70
ECC32 3.25 GxuUa 45.00 4B32 30.50 6JE6C 6.25 6973 395
2N5946 10.80 MRF646 27.00 ECC81 160 G234 210 4C35A 135.00 6JS6C 470 7027A 650
2N6080 665 MRF648 3270 ECC82 1.60 KT66 9.00 4CX2508 EK7 250 7199 420
2N6081 840 MRF901 275 ECC83 1.60 KT77 8.75 EIM AMP 55.00 6K11 225 7247 3.20
2N6082 10.50 SD1013 9.75 ECC85 1.85 KT88 24 95 4CX250B 6KD6 5.90 7262A 26.00
2N6083 11.20 SD1019-STUD  23.10 ECC88 2.00 MLB536 275.00 AT 48.00 6KD8 2.00 7360 12.20
2N6084 12 00 $D1019-5 22 80 ECC91 2.00 MLB741 265.00 4CX350A 87 00 6L6GC 3.90 7586 1150
25C1729 1550 301127 310 ECC189 200 NL SERIES 4X150A 3370 6LQ6 625 7587 35 00
251945 325 SD1134.1 205 ECF80 1.50 QQvo2-6 2200 5AR4 210 6Q11 2.25 7591A 4.65
25019464 16.00 SD1136 11.90 ECF86 1.65 QQv03-10 530 5AS4A 210 65L7GT 225 7815AL GE  48.00
25C1947 8’50 501143 940 ECF801 180 Qv03-12 700 5R4GYA/B 350 6SN7GT8 3.05 7815R 53.00
2501969 210 SD1219 1 ECH81 2.30 QY3-65 57 50 5U4GB 210 6UBA 2.00 8122 101 00
: 4.70 ECL82 1.90 Qv3-125 63 00 5V4GA 2.50 12AT6 150 8906AL 55 00
25C1970 140 sD1272 10.95 ECL86 1 60 QY4-250 69 80 6AHE 2.30 12AU6 1.70 15082 650
2S8C1971 350 sD1278 1375 EF80 170 RG1-240A 1000 BAK5W 250 12Av6 2.00 5728 5200
25C1972 550 EF85 3.00 RG4-3000 90.00 BAKE 1.95 12BA6 1.80 807 290
Also available Camera Tubes. Cathode Ray Tubes Eggg ggg igé gggo gﬁ 28 gﬁassvx } E;g :gg?g ggg g}gA :732 gg
ignitrons, Eimac Power Tubes and accessorie EF91 2.95 XR1-3200 7250 6AQ5W 180 12BY7A 270
EF92 2.20 XR1-6400 12000 6AS6 2.40 12BZ6 370
American tubes EF93 150 0a2 200 6AS7G 4.30 120w7 375
Prices Ar orrect gt tune of going 1o priess and may be subje srahion
V.AT All prices are excluding VA T please add 157 10 order nud postage Terms: cwao
Guarantee: All goods are of curcent production and sold with manuotaciurer s warranty Postage Packing: Add £1 00 1o order

CIRCLE 70 FOR FURT[[}{R DETAILS. -

Many are, for unless it displays the capability of your
equipment, you are losing out.

Our range is comprehensive — both open frame and cased,
as well as monochrome and colour-sizes from 5’ upwards.
Ring or write for details.

Pictured above is the Thomson CM31311S1 professional
12" High resolution colour.

Technical Sales and Service

P.O. Box 6, Kington,
Herefordshire HR5 3SX
Telephone: (05448) 557

also at.
35 Grosvenor Road, Twickenham, Middlesex. TW1 4AD
Telephone: 01-8917 1923

Toroidal
Transformers

as manufacturers we are able to
offer a range of quality Toroidal
Transformers at highly competitive
prices and fast delivery.

Mail Order Price List
15VA 6.92. 30VA 7.18. 50VA 8.86. 80VA 9.92. 120VA 10.59. 160VA 12.10. 22VA 13.69.
300VA 14.77. 500VA 19.20. 625VA 22.09. 750VA 26.17. 1KVA 42.22. 1.2KVA 46.79.
1.5KVA 52.06. 2KVA 68.95. priceinciudes p+p &vat. "

Available from stock in the following voltages: —6-0-6,9-0-9,12-0-12,15-0-15.
18-0-18,22-0-22. 25-0-25, 30-0-30,35-0-35,40-0-40,45-0-45,50-0-
50,110,220,240(max. 10 amp). Primary 240 volt.

Quantity Prices and delivery on request

(we also manufacture conventionai E1 type transtormers)
IR Airlink Transformers.

A
Unit 6, The Maltings, Station Road,

Sawbridgeworth, Herts. Tel: 0279-724425.

CIRCLE 25 FOR FURTHER DETAILS.

ATTENTION ALL CIRCUIT DESIGNERS!
LOW COST ELECTRONICS C.A.D.

I.B.M. PC/XT, BBC MODEL B and SPECTRUM 48K
“ANALYSER" computes the A.C. FREQUENCY RESPONSE of hnear {analogue) circuits. GAIN
and PHASE, INPUT IMPEDANCE, OUTPUT IMPEDANCE and GROUP DELAY ‘except Spectrum
version) are caiculated over the frequency range required. The effects on performance of
MODIFICATIONS to the circuit configuration and component values can be speedily
evaluated
Circuits containing RESISTORS. CAPACITORS. INDUCTORS, TRANSFORMERS. BIPOLAR and
FIELD EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS can be simulated — up 10 150
components {IBM version]

Ideal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS, AUDIO AMPLIFIERS,
LOUDSPEAKER CROSS-OVER NETWORKS, WIDE-BAND AMPLIFIERS, TUNED R.F. AMPLIFIERS,
AERIAL MATCHING NETWORKS, TV L.F. and CHROMA FILTER CIRCUITS. LINEAR
INTEGRATED CIRCUITS etc. etc.

'ANALYSER™ can greatly reduce or even eiiminaie the need to breadboard new designs
Used by INDUSTRIAL R & D DEPARTMENTS and UNIVERSITIES worldwide. VERY EASY TO
USE Prices from £20 ex VAT. ACCESS or AMERICAN EXPRESS welcome.

For further details and example computation or the details on our NEW DRAUGHTING
PROGRAM, please write, phone or telex:

NUMBER ONE SYSTEMS LIMITED
DEPARTMENT WW/

9A CROWN STREET,

ST IVES

HUNTINGDON

CAMBS. UK PE!7 4EB

TELEPHONE: 0480 61778
TELEX 32339
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AUTHORISED DISTRIBUTO

For the Leading Brands of Electronic

Test & Measurement E¢

Fluke, Hameg, ICE, Thandar,
GP Industrial, Clande Lyons,

From Philips,
Thurlby,

OSCILLOSCOPES

PHILIPS

=i

Philips PM 3206 £286
15MHz, compact portable, dual trace, SmV
sensitivity, auto and TV triggering, variable time
base speed. Z modulation.

Hameg HM 203-5

20MHz, dual trace, add and invert, maximum
sensitivity 2mV, automatic and normal
triggering. X-Y operation, component tester.
Thandar SC 110A £1
10MHz, battery powered portable, bright line
and economy triggering for battery conservation.
TV frame and line triggering. Sensitivity 10mV

to S0V,
BENCH & HANDHELD

Philips PM 2519/01 £299
4% digit, LCD with analogue bar
raph, auto/manual ranging,
requency to 1MHz, true RMS, dB,
relative reference.

Philips PM 2518X/11 £199
4 digit, LCD with electroluminescent
diﬂ) ay, auto/manual ranging, true
RMS. dB, relative reference. current
to 20A. PM 2518X/01 without
illumination £145.
Fiuke 8010A £243
3%z digit, LCD. 10A current range, seven
functions include conductance, diode test. true
RAMS, DC accuracy 0.1%. 8010A Ni-Cd battery
version £279.
Fiuke 8B060A £306
4% digit, LCD. ten functions include
conductance, diode test, continuity, dB,
frequency, true RMS. DE accuracy 0.04%,
relative reference mode.
Fluke 8062A £245
4% digit, LCD, seven functions include diode
test and continuity, relative reference, DC
accuracy 0.05%, true RMS, self diagnosis test.
Fiuke 8024B £220
3% digit, LCD, eleven functions include peak hold
on voltage and current, audible and visual logic
level detection, DC accuracy 0.1%.

Fluke 80268 £172
3% digit, LCD, eight functions include
conductance, audible conUnuntXhtrue RMS, DC
accuracy 0.1%, all 20 series DMMs have 2 year
warranty.

Fluke 8020B £173
3" digit, LCD., eight functions include
conductance. diode test, audible continuity, DC
accuracy 0.1%. extensive over-load protection.

Fluke 8021B £139
3% digit, LCD, seven functions include diode test
and huIEh speed audible continuity, DC accuracy
0.25%, safety test leads provided.

Fluke 80228 ) £114
3" digit, LCD, six functions include diode test,
DC accuracy 0.25%, optional accessories
available to enhance all DMM measuring
capabilities.

Fluke JF 77 £110
3% digit. LCD with analogue bar graph,
auto/manual ranging, DC accuracy 0.3%, touch
and hold facility. supplied with carrying holster.

Fluke JF 75 £88
3% digit, LCD with analc&gue bar gragh
auto/manual ranging, DC accuracy 0.5%, seven
functions include diode test and audible .
continuity.

Fluke JF 73 £72
3% digit, LCD with analogue bar graph, auto
ranging, DC accuracy 0.7%, six functions
include diode test, all 70 series DMMs have 3
year warranty.

£193

Fluke JF 25
3% digit. LCD with analogue bar graph, sealed
ruggedized Construction, auto ranging. DC
accuracy 0.1%, touch-hold facility, extensive
overload protection

Fluke JF 27 £216
3% digit, LCD with bar graph. ruggedized
construction, auto ranging. DC accuracy 0.1%,
touch-hold facility, min-max and relative mode
operation.

Thandar TM 351 £115
3% digit. LCD. 29 ranges of measurement, DC
accuracy 0.1%, diode test, battery life typically
I40((1)0 hours. complete with batteries and test
eads.

Thandar TM 451 £195
4% digit, LCD display with function legends.
auto/manual raang. DOC accuracy 0.03%,
sample/hold facility on all ranges, audible
continuity.

Thandar TM 355 £85
3% digit, 0.5" bright LED, 29 ranges of
measurement, DU accuracy 0.25%, battery or
Irn.:-](njns operation. diode check. supplied with test
eads.

ANALOGUE
MULTIMETERS

Philips PM 2505 £165
62 measuring ranges. 10Ma input impedance.
linear resistance ranges, audible continuity,
automatic poiarity indication, low power
consumption.

I.C.E. 680R £3
80 measuring ranges. sensitivity 20Kn/V, DC
accuracy 1%, 12cm mirror scale, overload
protection.

Electronic Brokers are leading suppliers of electronic test & measure-
ment equipment. Our Oistribution Bivision handles the major names in the
industry and all products are stocked in depth in our spacious new premises
at Camden Town, ready for prompt despatch to all parts of the country.

Electronic Brokers offer full technical support and expert advice on all
aspects of electronic test and measuring.

[
A e

—
—

| =3

Electronic Brokers| —|

[ ) g s &4

= | =l = | =t
| =H = =)0
= 0351

ipment

Coline, Compact Instruments

I.C.E. 680G L £25
48 measuring ranges, sensitivity 20Ka/V, DC
accuracy 2%, 10cm mirror scale, overioad
protection.

I1.C.E. M80 £19
40 measuring ranges, sensitivity 20Ka/V, DC
accuracy 2%, wide range of accessories extend
measuring capabilities.

PULSE, FUNCTION,
PATTERN GENERATORS

Philips PM 5503 £158
Pattern generator, 5 test patterns for mono and
colour, video output far CCTV and monitors, RF
output in VHF and UHF range. 1kHz tone for
sound checks.
Thandar TG 101 £110
Function generator 0.02Hz to 200kHz, sine.
square, trangle, variable DC offset, TTL output,
gxggrnal sweep, 10Vpp output into variable

0.
Thandar TG 102 £160
Function generator 0.2Hz to 2MHz, sine,
square, triangle, TTL output, variable OC offset,
external sweep, 20Vpp output into variable 50
Thandar TG 105 £105
Pulse generator SHz to SMHz, 10nS, amplitude
0.1V to 10V into 50q. free-run, gated or
triggered modes. TTL output, pulse width
variable 100nS to 100mS.
Thandar TG 501 £295
Function generator 0.005Hz to SMHz, sine
square. triangle, ramp, pulse, TTL, variable oc
offset, vanable start/stop phase. 20Vpp into
variable 50a.

COUNTERS &
COUNTER/TIMER

3 [@ LTI

thande:

Thandar TF 200 £175
Counter, 10Hz to 200MHz, 8 digit LCD. bat:tgog
powered, 10mV sensitivity, time average riod,
totalize and reset. TP 60 %re»scaler. OMHz
to 600MHz available at £45.
Thandar PFM 200A . £76
Counter, 20Hz to 200MHz, 8 digit bright LED,
battery powered. 10mV sensitivity, resolution
0.1Hz, selectable gate times, mains adaptor and
TP 600 pre-scaler available.

POWER SUPPLIES

Thurlby PL 154 £159
Oto 15V, Oto 4A, bench power supply, twin

LED displays meter voltage and current. high
stability and resolution, remote sense facility.

S
15§ 2

Thurlby PL 320 £155
Oto 30V, Oto 2A, bench power supply, constant
current Or constant voltage, precise current fimit
control and monitor system., ripple and noise

<TmVv.
Thurlby PL 310 £125

2 ( Oto 30V. Qto 1A, bench power sugglz’. meter

accuracy 0.1%, resolution 0.01V a 001A,
DC output switch, load regulation <0.01% for
50% ioad change.

MISCELLANEOUS
PRODUCTS

Thandar TH 302 £80
Thandar digital thermometer, LCD display of °C
and °F, range — 40°C to 1100°C. resolution
0.1° and 19, for use with type K probes (bead
supplied)

Thurlby OM 358 . £179
Thurlby multiplexer expands any oscilloscope to
8 channels, displays analogue or digital signals,

triggering from any channel, band width 35MHz,
precision calibrated attenuator.

Thurlby CM 200 £89
Thurlby digital capacitance meter, 4% digit LCD.
1pF to 25004F range. accuracy 0.2%. fast
settling, battery or mains operation.

Tachoprobe £70
Compact tacho-probe for use with OMMSs or
freguencz’counters. 2 speed ranges from 100
to 20,000 RPM, accuracy 1%, non-contact

range 1m.

EB9 £7
x 1 ascilloscope probe.

EB91 £10
x 10 oscilloscope probe.

EB95 £13
x 1 and x 10 oscilloscope probe.

LINE CONDITIONERS
Claude Lyons LVC 250 £271

2.5A, BO0VA rating. line voltage conditioner.
fast response (typically 1% cycles), isolated
input/output, compact and portable for easy
installation.

Claude Lyons LVC 65 £186
0.65A. 15BVA rating, line voltage conditioner,
unaffected by frequency variations, transient
and noise suppression. All LVC units have 2 year
warrantly.

EPROM PROGRAMMERS
GP Electronics UV 141 £88
EPROM eraser, variable electronc timer,
powertul UV source, up to 14 device capacity,
convenient tray loading with safety interlock.

Visitors ace welcome to our showrooms where all products are on
display and demanstration. For customers wishing to order by phone, we
offer a 24 hour answering service. .

All prices are exclusive of VAT and correct at time of going to press.
Carriage and packing charges extra on all iterns unless otherwise stated.

A copy of our trading conditions is available on request.

Electronic Brokers Ltd
140-146 Camden Street London NW1 9PB
Telephone 01-267 7070 Telex 298694

CIRCLE 80 FOR FURTHER DETAILS.
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VUTRAX

The comprehensive PCB design system

* Schematic capture

* Auto placement

* Auto routing

* Technical drawing facilities

* 32" by 32" drawing size

* Upto 8 layers

* Upto 8000 pads

* Supports various graphics options

* Plots artwork on Epson printers or a range of
pen plotters.

* Runs on Apricot, Sirius, IBM PC/AT/XT
and most compatiables.

Software from £1200.
Demo system £70.00

AUTOCAD General 2D drafting package

: with auto-dimensioning. Will support a
variety of graphic displays and output
devices.

Software from £1,000

CONGUIN SOFTWARE LTD
Low Cost IBM PC Based CAD Systems

Note: All prices exclude VAT and are subject to change without notice.

Conguin Software Ltd, Freepost, Morden, Surrey SM4 1BR
Phone: 01-640 9130

sSmARTWORK

The PCB Artwork Editor for the engineer in a
hurry. It understands electrical connections and
is therefore easier to use than AutoCad.

* Auto routing

* Plots artwork on Epson printers or HP
and Houston plotters.

* Upto 10" by 16" artwork

* Single or double sided

* Powerfull, but easy to use
* Runs on IBM PC

* Can interface with AutoCad

smARTWORK requires IBM PC, 192K RAM, dual
disk drives, COLOUR graphics card.

The smart buy at only £895.00 (+ £15 P&P)
Demo disk £25.00

&== == = &= Arange of three IBM
_— == =ma= compatible machines,

PERSONAL COMPUTERS Prices from £1,599

CIRCLE 50 FOR FURTHER DETAILS.

RSD CONNECTIONS LTD

MONITOR LEADS IDC SHROUDED HEADERS
\Taec toCMucrovltec ey g WITH EJECTING
to Computer £ 2 4 ‘ 4 ~
Green Screen E2 s 10 way 5 LOCKING ARRMS
8BC to Fidelity etc Ed A% 14 way 2 Straight i
QL to Fidelty etc Ed. a5 15 way N apant
COMMODORE to Fidehty etc 16 way 7 A0 Ry
£4.95 20 way 50 Lyad
Phono to Phono 24 way 4 40 Ll -
B8BC to Ferguson 25 way ais oh i1 a5
QL to Microwitec 26 way Ak T 1130
QL to mono monitor 34 way B0 ] L2 45
BBC 10 Sony/Kaga 37 way BE b 1265
8NC ta BNC gg way 0 .80 385
COMMODORE 10 Ferguson way ag £1.23 =
8BC to Hitach: g E 60 way £110  £1.40 : DIPF HEADERS
SONY to Fidelty etc 64-way £1.18 £1.60 O il Ig-.
MSX to Ferguson : = l_ = :lt:
L EXPORT & HOME | re2e €23
I =
36-way ARMPHENOL T TRADE ENQUIRIES Jump leads made to order
36-way socket 5. INVITED
36-way plug (solder typel £4.90
Dual disk drive lead Tm £10 ¥

Single disk drive power lead £2.
Single disk drive lead im €7
Oisk drive extn. lead Tm £7.25
AMSTRAD 2nd DRIVE

BBC to ¢
DRAGON to cassette Surtacemastor 75
SPECTRUM to cassette o |  lack sockat £2 SPECTRUM DRIVES
BBC to Acorn cassette ; sfecelextnisocket 50
AMSTRAD to cassette Dual outlet adaptor £4 25
i Line jack cord 3mtr £1.85
4-care cable per metre 1hp
BT plugs AHp

RS232 WAFAlead 1m £10.50
Centronics WAFA lead Tm £10.50
Micro Extn lead 12 £6.00

ALL 1 METRE LENGTHEQ - SPECTRUM

88c E All surface umits shuttered 17 4
BEC serial £8.95 | approved EXTENSION LEADS
AMSTRAD 6 CONMECTORS IDC 6inch extension cable
MEMOTECH MtoF ! £10.50
EINSTEIN Card Trans 2 Row 62|nchF 10 2M's o £14.75
1BM PC €dge PCB  Socket 1 N;r:ghFenensmn cable Mo
SPECTRUM interface 10-way £1.20£0.85 £0.80 5
e eaa 2 T2 | tawey - —  £0'%0 EDGE CONNECTORS
MSX £13.35 16 way £1.60£1.20 £1.00 2 x 23-way (ZX-18) £1.85
APRICOT [15'20 20.way £1.90£1.35 £1.20 2 x 28 way {Spectrum) £2.10
DRAGON £9.a5 26.way £2.40£1.60 £1.45 DOUBLE SIDED PLUG BOARDS
Q £10.75 34 way £3.10£1.95 £160 ZX 8123 way £135
b . 40-way £3.40£2.00 £1.85 posctiumiZB wayswity T IEISC
ANY COMBINATION OF 50-way £3.85€2.25 £2.00 T ek
|LEADS MADE TO ORDER | 60-way £4.80£2.60 £2.25 Ertonston Load £4.25

76p PEPIN UK. Access & Vies accapted. Add 15% VAT to all prders
X Cheques made payabla to:
EE- RSD Connections Ltd, Dept WW 2
— PO Box 1, Ware, Harts.

Tel: 0920 5285/66284
CIRCLE 10 FOR FURTHER DETAILS.

i2

R. WITHERS &5

AGENT TO THE STARS!

RWC are main agents/distributors for Yaesu, Icom,
Kenwood, M.Modules, Jaybeam, Tonna, Revco
Antennas, Cleartone, Mutek, AKD, Drae, FDK, Welz, Tait
and Neve Radiotelephones to name but a few! We also
stock a wide range of B.T. approved cordless telephone
and telephone systems!

TUNE INTO OUR SPECIALIST
SERVICE!

® We manufacture our own range of VHF/UHF beam
antennas

® We're the only company in the UK that produces
modular VHF/UHF Raycom power amplifiers (15-50
watts output)

® We supply a large range of power transistors/modules
imported directly from Japan.

® We supply/repair amateur/business radio systems

® We check transceivers on our spectrum analyser —
£12.50 for a comprehensive report

® Only supplier of modified Revco RS 2000 60-520MHz
extended coverage scanning receiver modified by RWC

® Probably the UK’s largest seller of used radio
equipment

® We offer the largest selection of radio allied services
under one roof Please contact us for details

R. WITHERS, 584, Hagley Rd West, Oldbury,

Warley, West Midlands B68 0BS.
Tel: 021-421 8201 {24hrs) Telex: 334303-TXAGWM-G
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Electronic Brokers Second User Test & Measurement Equipment Division

THE SOURCE
OFALL GOOD US

TEST EQUIPMENT

This is just a sample of our
huge inventory — contact us
with your requirements

OSCILLOSCOPES
Hewlett Packard
182T Scope Mainframe £1850
1715A0pt.01.Storage Scope £2450
19808 Scope System £4950
Hitachi
V‘I"iOO Scope £1050
tr

“485B/DM44 Scope 100MHz £2100
4754 Scope 250MHz £2500
485 Scope 350MHz £4950
634/1/20  Monitor (As New) £950
4658 Scope 100MHz £1650
434 25MHz Storage Scope from £1950
2445 150MHz Scope £2475
5223 Scope Mainframe £3600
5403/D41  Scope Mainframe £€1950

TEI(TFl OnNIX ?D SERIES

Scope M,

R7803 Scope M/F (Mint) £2650
7623A Storage Scope M/F £€3750
633 Storage Scope M/F £7850
7704A Scope Malnframe £3200
7904 Scope M £6850
7811 FETP/In €1600
7419 600MHz Amp £€1600
70826 DTP/In €1650
7B850A Timebase £575
7B53A Timebase £585-£985
7885 Timebase €925
*7D11 Di ital Delay €1200
7D14 525MHz Ditigal Counter £850
7M11 Delay Line £750
7511 Sampllng Plug In £1850
7514 TOR Sampler £4500
7711 Sampling Timebase £4000
S1 Sampling Head £950
S5H4 Pulse Generator Head £600
ANALYSERS
Hewlett Packard
332A Distortion Analyser £75
*1615A Logic Analyser £2200
*B5588 Spectrum Analyser Plug-in £4000
*8559A Spectrum Analyser Plug-in £7500
8903A odulation Analyser £4800
Tektronix
«308 Data Analyser £2000
491 S ectrum Analyser
MHz-40 £€7500
7D01/DF2 Loglc Analyser £1900
*TR502 Tracking Generator £2500
"7D02 Opt: 01 Logic Analyser £2000
M102 Personality Module £500
PM1 08 Personality Module £850
RF SIGNAL GENERATORS
EHLabs
#1398 Pulse Generator SOMHz 10V £500

Electronic Brokers are Europe's largest specialists in quality
second user test equipment. Established 17 years ago, we have
pioneered the second user concept in Britain, and rnany overseas
territories. To support our growth we have a skilled team. This includes
trained sales staff, whose role is not only to sell, but provide a helpful
information service to our many customers. Backing this team is our
own service laboratory where technicians monitor each item of
equipment we sell. Our maxim is service, and those who have dealt with
us will know that we endeavour to always live up to our reputation.

~ . Electronic Brokers Ltd

U s = D [

— I 2 O Be
LT, D
e

«74.;4

——rn

Farnell
SSG 520+ TF1245A ‘} Meter £1200
TTS 520 Trans. Test Set £4250 124 Oscillator £650
Hewlett Packard 124 Oscillator £650
14 Pulse Generator 100V €750 TF1313A LCR Bridge €775
8011A Pulse Generator €625 |[*TF2702 Inductor Analyser £1000
80078 Pulse Generator 100MHz £1650
80154  Pulse Generator Dual 50MHz  £1950 | EATEEER M VTN
8018A Serial Word Generator £1650 Tektronix
8601A Sweep Generator £1950 R148 PAL TV Generator £4400
8600A Digital Marker £950 149A NTSC Generator £2950
8616A Signal Generator 1.8-4.5GHz £4000 gg?ﬁ E/IEE Vectorscope Egzgg
Marconi ‘ectorscope
TF2002AS AM/FM Signal Generator £950 690SR TV Colour Monitor £1950
TF20028 AM/FM Signal Generator €950 1485R TV Waveform Monitor £3500
ENERAL PURPOSETE&E M
Hewlett Packard St .
42044 Decade Osc (New) gses | 9154, Cabrator £1aso0
avetsk 9318 Diff. Voltmeter €85
185 Sweep Generator €650 Hewlett Packard
184 Sweep/Function Generator SMHz €750 | ag4353 3 rt:ems DMM £1500
#166 Pulse/Function Generator 50MHz £1750 34564 DﬁM £1950
- 3465A DMM €350
TEKTRONIXGPTE QUIPMEN 346B8A OMM €495
AMS501 Op Amp £300 3406A Sampling Voltmeter £1500
DC508A Counter 1.3GHz £995 34897A Data Aquisition Unit £€1950
*D0501 Digital Delay £300 69408 Multiprogrammer £1500
DM 501/02 DM £200 8405A \ector Voltmeter £2000
FG501 1MHz Function Generator €325 | 87468 'S’ Parameter T/set £7650
FG502 11MHz Function Generator €565 | 467A Amplifer £725
*FG503 3MHz Function Generator £300 | 641000A- _
FG504 40MHz Function Generator £€1650 | 041 M.D.S. Terminal £9000
PG502 Pulse Generator £1650 Marconi
PG505 Pulse Generator €450 | 6460/1 RF Power Meter £1500
PG506 Calibration Generator £€1950 |*TF2603 RF Millivoltmeter £550
PG508 Pulse Generator €1250 | TF2905/8 TV Pulse Generator €750
RG501 Ramp Generator £250 280 PCM Tester £1350
SC502 Scope £900 TF2809 Data Line Analyser £950
5G502 Slgnal Generator €525 | TF2B28 Simulator £1250
SG504 Signal Generator 245-1050MHz £€2100 | TF2829 Digital Analyser £1250
TG101 Time Mark Generator £1750 TF2915 Data Monitor £1200
TM501 Mainframe 275 Tektronix
TM504 Mainframe €375 576 Curve Tracer £9000
178 Fixtur £1500
.n DUNTERS & TIMERS ABI01 Ground Isolation Monitor £275
?8%8% Eommunécc?ﬂcws Counter 1 3GH2 E?gg HEWI.E'I'I' PACKARD COMPUTERS
ounter z
Hewlett Packard Ogg 01 3 E.'i-r';?g?_al E; ggg
“gggég . Microwave Counter 10Hz-4.5GHz £1250 | 555, B Plotter £1200
#9825A Desktop £2000
EI\)ﬂSaO?:B Counter 1.3GHz €495 | gga5a Plotter £750
2437A 100MHz Counter/Timer g3gs | 98855 BiEKRIve L200
2438 D 520MHz Counter/Timer £650
stron Donner
60548-05  Microwave Counter £6500 URGENT - Wenneedto
I —— | | | U7Chase modern Tektroniand
aka,d Hewlett Packard T & M Equipment
y L (ORI e E20an — For the best price contact us.
ter

Electronic Brokers Guarantee

Unless otherwise stated, all test equipment sold by us carries a 12
month warranty. When you buy from Electronic Brokers you know the
equipment is in ‘top notch' condition. It is refurbished in our own service
laboratories and checked to meet the original manufacturer’s sales
specifications. And it's serviced by our own highly qualified technicians.

All prices exclusive of VAT. Carriage and packing charges extra on
all items unless otherwise stated.

A copy of our trading conditions is available on request.

140-146 Camden Street London NW1 9PB

Electronic Brokers lTeIephone 01-267 7070 Telex 298694

CIRCLE 79 FOR FURTHER DETAILS.
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01-208 1177 TecunomanicLm 01-208 1177

BBC Computer & Econet Referral Centre . DISCDRIVES

. . . TECHNOMATIC drives are fitted with high quality slimline mechanisms and are availabie with
BBC B Plus with DFS £369(a) BBC B Plus with 128K kit or without integral mains power supply. The dual drive power supplies are switch mode type
£389(a); BBC B Plus Econet {(no DFS) £360(a); and are generously rated. Alldrives with integral power supply are fitted with a mains indicator.

- All drives are supplied with all the necessary cables, manual and a formatting disc. All drives
BBC B Plus Econet & DFS £399(a); BBC Dust Cover are capabie of operating in single or double density modes.
£450(d); Single Drives: PD800 2 x 400K 40/80T DS
1770 DFS Upgrade for Model B £43.50(d) 1 x 400K 40/80T DS: TS400 £99(b) £199(a)
Acorn 2nd Processors: 6502: £169(a); Z80: £299(a) [P)S“Iog ith (F’S_uthfifo ) ) 35" Dn
. . . . K ual Drives: {with integral psu . rives

TORCH UNICORN: Z80 Card: £199(a)r 280 Disc Pack: Stacked Versions: TS35 1 x 400K 80T DS £99 (b}
£499(a) PD200 2 x 100K 40T SS £195 (a) TD35 2 x 400K 80T NS £172 (b)
TORCH Graduate G800/2 £699(a)
META-ASSEMBLER. Both an editor and Macro-Assembter. Meta can assemble 3M FLOPPY DISCS . .
most 65xx, 68xx, 6804, 6805/6305, 6809, 8048, 8080/8085, 780 Industry Standard fioppy discs with a lifetime guarantee Discs in packs of 10.
1802 and more. (Free updates due very scon — 68000 series, 8088/8086, 57" DISCS 3, DISCS
Z8000 etc.} Many advanced features including Macros, conditional assembly, 40 T SS DD £13(d) 40 T DS DD £18(d) 80T SSDD £30(d)
Global/selective search etc. etc. Includes 16K Eprom, disc, function key card, 80 T SS DD £22{d) 80 T DS DD £24(d) 80 TDSDD £38(d)
and comprehensive manual. Please phone for comprehensive leaflet. Meta-
Assembler £126(c} ' _ FLOPPICLENE DRIVEHEAD CLEANING KIT
We stock the full range of ACORN hardware and firmware and a very wide FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs

range of other peripherals for the BBC. For detailed specifications and pricing

Sl o) S e eI ensures continued optimum performance of the drives. £14.50 (b)

PRINTERS DRIVE ACCESSORIES
EPSON: RX80T £169(a); LX80 £210fa); FX80 £245(a); FX80 + £299(a); Single Disc Cable £6 (d) DEY [B58 (el (RG]
10 Disc Library Case £1.80 (d) 30 Disc Storage Box £6 (c)
FX105 +incl NLQ & IBM mode £449(a); JX80 4 colour printer £435(a); 30/40 Disc Lockable Box £14 (c) 100 Disc Lockable Box £16(c)
LQ1500 Printer £899(a).
TAXAN KAGA: KP810 80 Col NLQ £229({a}; KP910 156 Col NLQ £339(a); All 147 - . MONITORS .
X monitors now avilable in plastic or metal cases, please specify your
JUK| 6100 Daisy Wheel £279(a). requirement.
BROTHER: HR15(P) Daisy Wheel £285{a); HR15LX (Serial) £365(a). 14'* RGB 1431 Std Res £185 (a); 1451 Med Res £225 (a): 1441 Hi Res £385 (a).
PLOTTERS ) ) 14" RGB with PAL & Audio 1431 AP Std Res £199 {a) 1451 AP Med Res £275 {a)
Epson H180: A4 4 colour Plotter £345(a); Hitachi 672: A3 4 colour Plotter Swivel Base for Plastic 14*" Microvitecs £20 (c)
£465(a) 20'' RGB with PAL & Audio 2030CS Std Res £380 (a); 2040CS Hi Res £685 (a).
KAGA TAXAN 12’ RGB
. . ACCESSORIES VISION Il Hi Res £210 {a); VISION lll Plus £330 {a)
We hold a wide range of printer attachments {sheet feeder§, tractor feeds etc) SUPERVISION il Plus £330 {a)
in stock. Serial, parallel, |[EEE and other interfaces also available. Ribbons MITSUBISHI 14" RGB Med RES IBM & BBC Compatible £229 (a)
available for all above plotters. Pens with a variety ot tips and colours also MONOCHROME MONITORS:
available. Please phone for details and prices. SANYO DM8112CX Hi Res 12° Green Screen £86 (a)
Plain Fanfold Paper with extra fine perforation (Clean Edge): KAGA KX1201G Hi Res 12"’ Etched Green Screen £92 (a)
2000 sheets 9.5” X 117 £13(b) 2000 sheets 14.5" X 11" £18.50(b) KAGA KX1203A Hi Res 12" Etched Amber screen £105 (a)
Labels per 1000s: Singie Row 3." X 1 7/16" £5.25(d) Tripie Row 2-7/16" X 1 7/16” £5.00(d) PHILIPS BM7502 12"’ Hi Res Green Screen £75 {a)
PHILIPS BM7522 12" Hi Res Amber Screen £79 (a)
MODEMS BBC Leads RGB £5(d) Microvitec £3.50m (d) Monochrome £3.50 (d)
BUZZ BOX
This pocket sized BT approved modem complies with V21 300/300 baud and AT Eraserwﬂ‘{)ﬁﬁﬁﬂiiﬁiansmdicawr PRINTER BUFFER
provides an ideal solution for communications between users, with mainframe BhN YIS St EOCR 0 B e dc T s erpoaire Ig;m’;g SUTRORILAL B P e
computers and bulletin boards. Suitable for use with Open University 