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synthesized signal generator
for field or bench use

Colour brochure available.
Send for yours now. 100kHz to 520MHz

Runs from clip-on NiCd battery pack, external 12vd.c.
(vehicle battery via cigar lighter socket) or,
from any standard a.c. mains supply

Reverse power protection to 50W (standard)
Excellent specification and features

FARNELL INSTRUMENTS LIMITED - WETHERBY - WEST YORKSHIRE LS22 4DH - TELEPHONE (0937) 61961 - TELEX 55478 FARINT G

REGIONAL OFFICE (SOUTH)- DAVENPORT HOUSE - BOWERS WAY - HARPENDEN - HERTS. AL5 4HX-TEL. (05827) 69071- TELEX 826307
WW-001 FOR FURTHER DETAILS




AF & RF MICROVOLTMETERS

LEVELL A.C. MICROVOLTMETERS AND BROADBAND VOLTMETERS are part of our comprehensive range of test and measuring
instruments. They are housed in robust steel cases and are powered by long life batteries. These voltmeters give accurate readings
over a wide range of frequencies. Mains power units and leather carrying cases are optionat extras.

A.C. MICROVOLTMETERS

VOLTAGE & 15uV, BOuV, 150V . .. 500V fsd.
dB RANGES Acc. +1% +1% fsd + 1uV at 1kHz, type
"~100., -90 ... +50dB. TM3A

Scale — 20dB/ + 6dB ref. 1TmW/60012. £150

[ 990 < e v ‘ RESPONSE +3dB from 1Hz to 3MHz,
+0.3dB from 4Hz to 1MHz above

. : ¢ 500uV. type
- TM3B filter switch; LF cut 10Hz. T™3B
ours [ ~ HE cut 100kHz, 10kHz, or 350Hz. £170

Y

INPUT IMPEDANCE  Above 50mV: 10MQ <20pF.
On 50uV to 50mV: >5MQ <50pF.

BROADBAND VOLTMETERS

type

TM6A
L.F. RANGES As A.C. Microvoltmeters. £235
H.F. VOLTAGE & TmV, 3mV, 10mV . .. 3V fsd.
dB RANGES Acc. +4% +1% fsd at 30MHz, type
50, -40 ... +20dB. TM6EB
Scale - 10dB/ + 3dB ref. 1TmW/500Q. £265
H.F. RESPONSE +3dB from 300kHz to 400MHz

+0.7dB from 1MHz to 50MHz.

Prices exclude VAT, FREE DELIVERY in the UK. QUANTITY DISCOUNTS available.
We supply many other instruments including: OSCILLATORS, COUNTERS, OSCILLOSCOPES, MULTITE STERS & FUNCTION GENERATORS.

Moxon Street, Barnet, Herts. ENS 5SD, England.
LEVELL ELECTRON'CS I-TD- Telephone: 01-440 8686/449 5028.
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———  FEATURES

v LOW-COST — BY DESIGN

v/ CONVERSATIONAL LIQUID
CRYSTAL DISPLAY

v NINE STANDARD TEXTOOL ZIF
SOCKETS

v SWITCH-SELECTION OF EPROM Dataman
TYPE GANG-OF-EIGHT

v PROGRAMS ALL COMMON [RelEaSTspromBReinRe!
EPROMS

v/ CHOOSE NORMAL OR FAST
PROGRAMMING

v/ SINGLE KEY OPERATION

v CHECKSUM FACILITY — SIX HEX
DIGITS

v REFUND IF PRODUCT RETURNED
IN 2 WEEKS

v/ 12 MONTHS WARRANTY — PARTS
AND LABOUR

v TODAY DESPATCH POSSIBLE — |&

\ PLEASE PHONE )

When the EPROM manufacturer recommends Intelligent Programming, GANG-OF-EIGHT IS FIVE
TIMES AS FAST AS A STANDARD PROGRAMMER. This means you can program a setof 27128'sin 2
minutes — not 14 minutes. Or 2764's in 1.25 minutes instead of 7 minutes.

Of course GANG-OF-EIGHT will program by the old-fashioned method too. In fact it will program all
single-rail CMOS and NMOS EPROMS of the 25 and 27 series including 2564 & 27256. All possible
levels of programming voltage are covered — fixed levels at 21 and 25 volts, plus a user-adjustable level
factory preset at 12.5 volts.

GANG-OF-EIGHT has SINGLE-KEY OPERATION, which means that it performs VERIFY and BLANK-
CHECK operations automatically.

GANG-OF-EIGHT, including carriage £395 (+ VAT = £454.25)

LOMBARD HOUSE, CORNWALL ROAD, DORCHESTER, DT1 1RX
Telephone: Dorchester (0305) 68066

Telex: 418442
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Wirelessworld

over 70 years in independent electronics publishing
September 1984 Volume 90 number 1583
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19 37 51

Air-track-to-computer Books SC84 microcomputer
interfaceDigital by John Adams
stereophony with The series continues t»;'ith a
te|eViSi0I| E section on construction.

by H.B.Fielding

A computer used in 39 61

conjunction with an

air-track in experiments on . Switched powersupply  Micro-controlled
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: Though designed for the ;
25 SC84 computer, this unit is byA.J. E“"““.‘
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front cover illustrates Editor
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supplies. Photograph Deputy Editor
by courtesy of Weir GEOFFREY SHORTER, B.S.
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J.R. Watkinson’s series on MICHAEL DOWNING
variable-speed video 01-661 8640
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ASHLEY WALLIS
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I_ " Please tell me more about how XIXmw j

XIXIN

DISC DRIVES
SET THE
STANDARD

Low cost, reliable mass storage media.
Cased and powered for rack mounting or
free standing applications.

1n

Compact 35" micro-floppy drives

B High performance — low cost.

B Up to 1MB unformatted data storage.

M Single or double sided: single or double
density.

B Standard 5;” interface to simplify
system bulldmg

High speed 33" hard disc modules

B Reliable Winchester technology.

B Massive 5 or 10MB formatted capacity.
W Interchangeable microprocessor board
needs no special setting equipment.

B Standard ST506 interface.

Disc Drives set the standard.

Namy

M & B RADIO (LEEDS)

THE NORTHS LEADING USED TEST-EQUIPMENT DEALER

OSCILLOSCOPES.

Tektronix 465 100MHZ Dual-Trace Dela
Sweep 900.0f
Tektronix 7403N Main-Frame *750.00
Hewlett-Packard 182A Main-Frame550.00
Hewlett-Packard 182C Main-Frame395.00
Hewilett-Packard 182A 4 Channel Plug-In

and 1825A Time-Base and Dela
Generator 1000.0
Telequipment D83 SOMHZ
Dual-Trace 450.00
ANALYSERS

Hewlett-Packard Fourier Analyser 54518
with 7900A Disk-Drive and Low-Pass
Filters A to D Converters Etc 2,500.00

RHODE-SCHWARZ

SHF Signal-Generator 1.7 to 5.0
GHZ 850.00
VHF Signal-Generator 25 to 480MHZ
SLSV 185.00

Sweep Signal-Generator 400 to 1200 MHZ
Swu 225.00
UHF Signal-Generator 300 to 1,000 MHZ
SDR 145.00

175.00

Selentomat Type USWV 225.00
Stereodecoder Standard MSDC  225.00
UHF Power Signal-Generator SCRD 275 to
2750 MHZ .05 to 50 watts 400.00
Frequency Synthesiser XUA 30 HZ to 30
% 400.00

UHF Test Receivers 280 to 4600 MHZ
USVD

Transm|55|on Measuring Line 75 to
305MHZ 400.00

Reflektometer 300 to  4200MHZ
ZDB 150.00
Unbalanced Standard Attenuator DPU
0—1500 MHZ 50ohms 50.00
MISCELLANEOUS

Avo RM215F/3 Ac Breakdown
Tester 195.00
Avo Universal Bridge 8150 MK2 95.00
Advance X-Y Recorder HR96 65.00
Clare  Multiple Earth  Loop-Tester
V144 75.00

Fluke ~RMS Differential Voltmeter
9318 450.00
HEWLETT-PACKARD.

4318 Power Meter 75
8052A Impulse Sound Level Meter200.00
3406A Broadband Sampling
Voltmeter

3480A Digital Voltmeter 5.00
1900A Pulse Generator 1925A Word
Generator POA
Marconi TF144H/4 Standard
Generator 150.00
Marconi 801D Signal-Generator  100.00
Radiometer SMG1 Stereo

Generator

Racal 9908 Counter Timer 1.1GHZ 500.00
Racal Universal Counter 9835 100.00
Wayne Kerr Logarithmic LCR Brldga
8500

Voltmeter

Marconi Electronic

TF2604 125.00
Marconi X-Y Displays TF 2212 100.00
Marconi X-Y Displays TF2213/1  250.00
HEWLETT-PACKARD PSU.

64338 Power Supply 0-36v 10A  195.00
64488 Power Supply 0-600v 1.5  195.00

6453A Power Supply 0-15v 200A 275.00
Bradley Pulse Generator 1768 195.00
CCTV Video Cameras 2/3 Vidicon 75.00
Hewlett-Packard Time Interval Probes

5363A 400
RECEIVERS

Eddystone 830/7 300Kcs to 30Mhz250.00
Racal RA17L Communications
Receivers 300.00
Mercer 155 Electronic/Pneumatic
Gauging System 175.00
General Radio Capacitane Bridge
1617A 350.00
All Prices plus V.A.T. SAE Enquiries.
WANTED

Test Equipment, Receivers, Valves,
Components, Cable, PCB's Etc Top
Prices Paid.

86 Bishopgate Street, LEEDS LS1 4BB. 0532-435649
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E.M.S. POWER
SYSTEMS

a4

Solve all your Power Problems by contacting

E.M.S.

E.M.S. specialise in systems to eliminate your

power problems.

Products range from 35VA switched square wave

Power Packs to 1KVA fully uninterruptible sine

IPos
| | sition wave systems.

l Company l
| E.M.S. also manufacture chargers which range up

Telephony to 60 amps

Eww/t;/eA

Sarel Limited.

Cosgrove Way, Luton, Beds.
Telephone: Luton 20121

For further details please contact:
E.M.S. Manufacturing Limited

Chairborough Road
% S LU m/ High Wycombe
* Bucks

Tel: (0494) 448484

CIRCLE 50 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD SEPTEMBER 1984

CIRCLE 59 FOR FURTHER DETAILS.



METEOR 1000 (1GHz) £192.05

FREQUENCY COUNTERS

The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere.

* Measuring typically 2Hz - 1.2GHz * Low Pass Filter
*  Sensitivity <50mV at 1GHz * Battery or Mains = B Sy S
® ovwnow o
* Setability 0.5ppm * Factory Calibrated .
* High Accuracy * 1-Year Guarantee l Q
* 3 Gate Times * 0.5  easytoread L.E.D. Display " & &
NOW AVAILABLE WITH / l { f"”} o} e
PRICES (Inc. h, P& P Y : :
CES (Inc. adaptor/charger, P & P and VAT) T.C.X.C. OPTION :'j .:.
METEOR 100 (100MHz)  £111.55 Nustrated colour brochure
METEOR 600 (600MHz)  £141.45 with technical specification _a—“‘"“""’

and prices available on request.

NN LA i
— é 3.".;.:’,’.&?:}3?& Black¥Star
n Britain

HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST

BLACK STARLTD, Dept. WW, 9A Crown Street, Stives
Huntingdon, Cambs PE17 4EB, England
Tel: (0480) 62440 Telex: 32339
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Newrad

PLUG-IN MODULE SYSTEM

> -

I~ 2 2 2 3 3 2 2 2 4 2 2 2 2 B 2 4
NEWRAD INSTRUMENT CASES LTD
Unit 19, Wick Industrial Estate, Gore Road, New Mitton, Hants BH25 6SJ. Tel: New Mitton 615774/621195

WE MANUFACTURE BEAUTIFUL ENCLOSURES, AND THEY ARE NOT EXPENSIVE.

RECESSED CONTROL PANEL -

Where can you buy a fully enclosed 2U height 19" rack mounted enclosure 300mm depth for

£18, that has a recessed front panel and high quality extrusions?

LET US PUT 10 YEARS EXPERIENCE AT YOUR DISPOSAL. ASK FOR OUR CATALOGUE.
ddvMdvMvMvMvM vMSaMS S aHS§SaMSaMvMSoaHSAaSAA«<«««

FLAT CONTROL PANEL

& & O 6 & & &

- «
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What th

mpetition

hasn't been waiting for.

Latest version of Forth forthe BBC
(Isnotrehashed Forth 79 Code) =l :
~ TR %L 1Y

Unique Stack Display Utility——__ | SOFTWARE
MULTI-FORTH 83

Here's the Forth Eprom for the BBC Micro that makes all others
outofdate.

It's Multi-Forth 83 from David Husband who has built Fis
reputation for Quality Forth products with his ZX81-Forth ROM,
Spectrum Forth-1/0O Cartridge and now New Multi-Forth 83 for the BBC
Micro. This is not rehashed Forth 79 Code, but a completely new
version of the Forth 83 Standard. It's unigue in that it Multi-tasks, and
therefore the user can have a number of Forth programs executing
simultaneously and transparently of each other.

Multi-Forth 83 sits in the sideways ROM area of the BBC along
with any other ROMs in use. Itis compatible with the MOS, and
specially vectored to enable a system to be reconfigured. it contains a
Standard 6502 Assembler, a Standard Screen Editor, and a Unique
Stack Display Utility.

With this Forth, David Husband has provided the BBC Micro with
capabilities never before realised. And being 16K rather than 8K'is
twice the size of other versions. Multi-Forth 83 is supplied with an

MULTI-FORTH 83 FOR TH

4 !or__ ©f
- BBCU

16k Eprom type 27128

_—

ulti-tasking operating system

Micro _—""forReal-Time use.

extensive Manual (170 pages plus) and at £45+ VAT itis superb value.

Order it using the coupon adding £2.30 p&p (£5 for Europe, £10
outside) or if you want more information, tick that boxinstead. Either
way, it will put you one step ahead of the competition

s == S o D ] e
send me Multi-Forth 83 for BBC Micro. £45+VAT. De-luxe System inc Disc £80+VAT
2ques to Skywave Software Readers’ A/C (orenter VisaNo.) R —

] ] |
|___|_ l | L l [ l I l _l_ | J Please send me more information
O Multi-Forth 83
Name == [ 2x81-Forth ROM ww
Address__ [ spectrumForth-l/O Cartridge I
I . ; '
- post code Skywave

S “TTO AVAILABILITY FORI.0Q.S ONdWARDS R
d to Skywave Software, 73 Curzon Road, Bournemouth, Fr
BH1 4PW, Dorset, England. Tel: (0202) 302385 SO WARE

BBC MICRO
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