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By combining all mobile radio servicing 
instruments in one portable unit, Marconi 
Instruments' Mobile Radio Test Set, TF 2950, 
streamlines your testing and servicing operation. 
And it is realistically priced. 

Signal generator, a.f. voltmeter, modula- 
tion monitor, power meter (in -line and 
absorption) and a.f. oscillator are housed in a 

compact and robust cabinet - measuring only 
315 mm high, 420 mm wide and 230 mm deep, 
and weighing only 16 kg. 

TF 2950 is suitable for all a.m. /f.m.mobile 
radio equipment and is available in a number 

of versions to cover a wide frequency range. 
For maximum convenience, the equip- 

ment operates from internal, rechargeable 
batteries or mains. A battery state meter is 
incorporated. 

Marconi Instruments' TF 2950 gives you 
single- handed portability to meet all your 
mobile test needs. 

Put it to the test. 
Write or telephone for a full technical 

description and, if this whets your appetite 
further, we will be happy to arrange a 

demonstration. 

M1 MARCONI INSTRUMENTS 
Marconi Instruments Limited Longacres St. Albans Hertfordshire England AL4 OJN Tel: (0727) 59292 Telex: 23350 

Marconi Electronics Inc 100 Stonehurst Court Northvale New Jersey 07647 USA Tel: (201) 767 -7250 Twx: 710 -991 -9752 
Marconi Instruments 32 avenue des Ecoles 91600 Savigny- Sur -Orge France Tél: 996.03.86. Télex: 600541.F 

Marconi Messtechnik GmbH 8000 München 21 Jörgstrasse 74 . West Germany Tel: (089) 58 20 41 Telex: 5 212642 

A GEC- Marconi Electronics Company 



Front cover shows contacts and 
electrode arrangement of a bire- 
fringent electro -optic ceramic dis- 
play made by SEL. Photo by Manfred 
P. Kage made available by SEL, 
Stuttgart. 
IN OUR NEXT ISSUE 
Discriminative metal de- 
tector using phase 
changes and digital elec- 
tronics instead of beat 
frequency distinguishes 
positively between fer- 
rous and non -ferrous 
objects by light spot 
direction of I.e.d. display. 
The paper less revolu- 
tion. Latest develop- 
ments in the use of elec- 
tronics to store, process, 
transmit and display in- 
formation, and the effect 
they could have on our 
lives. 
Valves vs. transistors. Is 
valve amplifier sound 
better than transistor 
amplifier sound? Report 
on tests from an inde- 
pendent professional 
laboratory. 
Current issue price 40p, back issue 
(if available) 50p. at Retail and 
Trade Counter, Paris Garden, Lon- 

don SE1. Available on microfilm 
please contact editor. 
By post, current issue 55p, back 
issues (if available) 50p, order and 
payments to Room 1 1 , Dorset 
House, London SE1 9LU. 
Editorial & Advertising offices: 
Dorset House, Stamford Street, 
London SE1 9LU. 
Telephones: Editorial 01 -261 
8620. Advertising 01 -261 8339. 
Telegrams /Telex: Wiworld Bis - 
nespres 25137 BISPRS G. 
Cables: Ethaworld, London SE1. 
Subscription rates: 1 year: £7.00 
UK and $23 40 overseas ($24 USA 
and Canada). 
Student rate: 1 year, £3.50 UK 
and £4.50 overseas ($11.70 USA 
and Canada). 
Distribution: 40 Bowling Green 
Lane, London EC1R ONE. 
Telephone 01 -837 3636. 
Subscriptions: Oakfield House, 
Perrymount Road, Haywards 
Heath, Sussex. RH 16 3DH. 
Telephone 0444 59188, Please 
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GenRad's 
TopTrio... 

... a low cost /high performance 
range of pp -based bridges 

GenRad's new range of uP -based 
bridges make full use of advanced 
technology to meet tomorrow's 
testing needs today. Check the 
list of features, and contact 
us for further information, 
price and delivery. 

1658 RLC Digibridge 
Automatically measures R,L,C, D 

and Q 
" 0.1% Basic accuracy 

10 Bins for sorting 
Autoranging 

IEEE 488 bus /handler interface , 

option 
Three test speeds 

Selectable continuous, average or 
single component measurements 

Three types of display 
programmed bin limits, measured 

values or bin number 
Five -digit display for R,L and C 

Four -digit display for D and Q 
Selectable test frequencies of 1 

kHz and 120 Hz (100 Hz) 
Series or parallel measurement 

mode selection 
Built -in Kelvin test fixture tests 

radial and axial lead components 

The 1657 Digibridge 
Automatically measures R,L,C,Dand Q 

0.2% Basic accuracy 
Five -digit display for R, L and C 

Four -digit display for D.and Q 
Microprocessor- directed ranging 

Selectable test frequencies of 
1kHz and 120Hz (100 Hz) 

Series or parallel measurement 
mode selection 

Built -in Kelvin test fixture tests 
radial and axial lead components 
1687 Megahertz LC Digibridge 

Automatically measures Ls & Q, 
Cs & D, Cs & Rs, Cp & Gp 
0.1% basic accuracy for C 
0.2% basic accuracy for L 
Automatic limit- comparison (10 
bins) 

Autoranging 
IEEE 488 bus /handler interface 
option 
Two test speeds 

Selectable continuous, average or 
single component measurements 
Four types of display - 

programmed bin limits, measured 
values, deviation measurement ( AL 

or AC), or bin number 
" Five -digit display for L and C 

Four -digit display for Q,D,R and G 
Optional Kelvin test fixture tests 

radial and axial lead components 

1657 Digibridge TM 

* Under £1,000 

NOsdfMi4d tWSä FO. CUigh,,s,%,-. 

1658 RLC Digibridge ̀M 

* Under £ 2,000 

GenRad Ltd. 
Bourne End, Bucks. SL8 5AT 
Phone (06285) 2 6611, Telex 848321 

WW -077 FOR FURTHER DETAILS 

GenRad 
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120 BASIC RANGES 
AC V, I & dB : 50pV /500V fsd, 50pA/500mA fsd, -90dB / +50dB mid scale. Acc. +1 .5% fsd above 500NV & 500pA. 

Response 3Hz/200kHz above 500pV and 500nA. Input R = 100M0 on volts. 
DC V, I & NULL : 150NV/500V fsd, 150pA /500mA fsd, polarity reversible. Acc. +1 .5% fsd above 500NV & 500pA. 

Input R = 100MS2 on volts. 5 Null ranges have centre zero lin /log scale covering ±4 decades. 
RESISTANCE : 0.20/10GS2 in 7 ranges, polarity reversible. Low test voltage for solid state circuits. 
LEAKAGE at 3V : Uses 3V source with current ranges to test capacitors, diodes and resistance up to 100GO. 
VOLT DROP at 10mA . Uses 10mA source with voltage ranges to test diodes, LED's and resistance down to 10m0. 

30 OPTIONAL RANGES 
RF VOLTS . 0.5V /500V fsd, 10kHz /1GHz, using RF Probe. Price £22 + VAT. 
HIGH VOLTS . 1 .5kV /50kV fsd, AC /DC, using HV Probe. Price £16 + VAT. 
HIGH CURRENT . 1.5A/50A fsd, AC /DC, using Current Shunt. Price £15 + VAT. 
TEMPERATURE , -150 °C / +500 °C fsd in 7 ranges using Temperature Probe. Price £38 + VAT. 

The instrument operates from a 9 volt battery, life 1000 hrs., or, AC mains when optional Power Supply Unit is fitted. 
Size is 240mm x 150mm x 80mm. Weight is 1.75 kg. Meter scale length is 140mn6. Leather case is available at £13 + VAT. 

ELECTRONICS LTD. 

MOXON STREET, BARNET, HERTS., ENGLAND, EN55SD. 
TEL: 01- 449 5028440 8686 

WW-015 FOR FURTHER DETAILS 
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DANAVOX (GT. BRITAIN) LTD. 
"BROADLANDS" BAGSHOT ROAD, 
SUNNINGHILL, ASCOT, BERKS. 
TEL: 0990 23732/6: TELEX: 84584 

of research... "on components and accessories for dictating 
machines, tele- communications, hearing aids 
and electroacoustic equipment etc." 

DANASOUND 
HEADSET 

D7NASONTC 
INDUCTION AUDIO 

LOOP 
RECEIVER 

WW -054 FOR FURTHER DETAILS 
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Get started with the best 
MPU KITS 

available ex -stock 
A.M.D. 2900 KIT 

Advanced Micro Devices has 
designed an educational tool, the 
Am2900 Evaluation and Learning 
Kit, to be used by the design 
engineer learning microprogram- 
ming. 

The kit consists of one Am2901 
Bipolar Microprocessor, one 
Am2909 Bipolar Microprogram 
Sequencer, and several memories, 
registers, and multiplexers organ- 
ized in a typical CPU (Central 
Processing Unit) structure. 

This kit is NOT a four -bit computer. 
All components required in the 

assembly of the Am2900 Evaluation 
and Learning Kit are supplied in the 
kit package. The only item that need 
be supplied by the user of the kit is 

a +5V power supply capable of 
delivering approximately 2 amperes 
of current. The assembly diagram 
and assembly instructions in this 
book show the location of each of 
the components on the printed 
circuit board. 

Price: £202.30 
(add £16 18 VA T. 

MOTOROLA 
MEK6800D2 KIT 

MEK6800D2 provides an expand- 
able kit that is ideal for those who 
wish to develop systems using the 
M6800 microprocessor, but who do 
not want to invest in expensive 
terminals. 

The kit includes a hexadecimal 
keyboard and display, 384 byte of 
RAM, 16 I/O lines, an ACIA, an audio 
cassette interface and 1K byte 
monitor with step-by -step and trace 
features, all built around the 
MC6800 MPU. 

Featuring 
* 24 Key Keyboard 
* 7 Segment Display 
* Cassette Interface 
* EROM Expandable 
* RAM Expandable I Wire Wrap Capability 
* Parallel and Serial 

Interface Capability 
* Single 5 Volt Supply Required 
* Layout on Boards 
* Documentation 

Price: £175.88 
(add £14 07 V A T ) 

T.I. MICRO 99 -16 
(ASSEMBLED BOARD ONLY) 

Micro 99 is a microprocessor PCB 
system which is designed to fulfill 
the dual roles of OEM micro- 
computer board and a low cost, 
limited resource prototyping system 
for Texas Instruments micropro- 
cessors. The first board in the system 
is the Micro 99 -16 CPU board which 
consists of a TMS9900, static RAM, 
PROM, 15 levels of interrupt, 161 /Os, 
TTY and RS232 interface. 
Memory 

RAM 256 x 16 bit words of STATIC 
RAM (TMS4042-2NL). 

PROM sockets for 1536 x 16 bit 
words of FUSIBLE LINK PROM 
(SN74S472) or TIBUG monitor 
included. 
Power Supplies 
+ 12 volts ± 0.6v - 100mA 
+ 5 volts ±0.25v - 2.0A 
-5 volts ±0.25v - 5mA 
PCB 

Double Euro-card- dimensions 
233.3mm x 160mm. 

Get kitted out with Cramer the 
leading MPU distributor in the U.K. 

cramer 
MICROSYSTEMS 

Cramer Components Limited, Hawke House, 
Green Street, Sunbury-on- Thames, Middlesex. 

Tel: (09327) 85577. Telex: 923592 

Price: £340.00 
(add £27.20 V.A.T.) 

cramer name*. 

ZILOG Z80 KIT 
The Z80 -EBC kit (kontron) is a 

combined development system for 
evaluating the third generation Z80 
microprocessor. 

It comes as a complete kit with a 

5 slot mothercard and requires only 
a 5V power supply. The Z80 -EBC 
boasts a cassette interface, along 
with a hexadecimal keyboard and 
six, seven segment L.E.D.S. The 
ZPROG monitor gives the user 
control via the keyboard from where 
he may dump, load alter and run his 
programs. 

Optional boards (PROM, RAM, 
and I /O) give the user expansion 
capability for a total system at a 

competitive price. 
Featuring 

* 27 Key Keyboard 
* 7 Segment Display 
* Cassette Interface 
* EROM Expandable 

,* RAM Expandable 
* Parallel and Serial 

Interface Capability 

Price: £215.00 
(add £17.20 V.A.T.) 

2r rt 

CASH WITH ORDER 
Please send my MPU KIT by return (tick box) 
AM D 2900 MOTOROLA MEK6800D2 
TI 99 -16 ZILOG Z80 

enclose my cheque /P.O for 

Signature 

Name 

Company 

Address 

L 

mcluding V.A.T.) 

WW-078 FOR FURTHER DETAILS 
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GOULD ADVANCE INSTRUMENTS 

HAVE AWORLDWIDE REPUTATION. 
BUT THEY NEED NOT COST YOU 

THE EARTH. 
0S245A AND OS250B OSCILLOSCOPES 

Two dual trace oscilloscopes, with sensitivity of 
5mV /div., and 2mV /cm respectively. The 0S250B offers 
variable trigger level with or without bright line. The 
0S245A has a bandwidth of 10M Hz, the 0S250B offers 
15MHz. Fully portable, these are the ideal instruments for 
servicing, educational and general purpose applications. 

ALPHA III DIGITAL MULTIMETER 

A tough, attractive, 31 digit multimeter with 25 
ranges and a basic accuracy of 2E0.2%. A bright red 
LED display gives a clear reading even in high ambient 
light conditions, and yet power consumption is low 
enough for extensive field applications. 

A purpose built CMOS chip incorporates all 
analogue and digital circuitry, giving a low component 
count and increased reliability. 

TC 320 TIMER COUNTER 

This new, tough, 5 -digit unit has an operating 
frequency of 35M Hz. Plated through hole PCB construction 
keeps the component count down, for exceptional 
reliability. Frequency measurements up to at least 
35M Hz can be easily read from the clear 7- segment 
display. The TC320 offers outstanding performance - 
including "disciplined" triggering - at a remarkably 
modest price. 

BETA DIGITAL MULTIMETER 
A general - purpose multimeter, offering 29 ranges, 

including temperature (optional), and a basic accuracy 
figure of ±0.2 %. A clear, 32 digit Liquid Crystal 
Display, 0.5" high, gives a high- contrast read -out. 
Fully portable, with a minimum of 300 hours' battery 
life, the Beta has already established a reputation 
for accuracy and reliability. 

For details of any of these instruments and the 
Gould Advance 2 year guarantee, write or phone today. 
Gould Instruments Division, 
Roebuck Road, Hainault, Essex IG6 3U E. 

Telephone : 01-5001000 Telex : 263785. 

WW -025 FOR FURTHER DETAILS 
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How.. Why...When? 
Distress calls are made every 

day- hundreds each year, and in 
every case questions are asked. 
Questions which require 
accurate, up -to- the -minute 
answers. Answers that can only 
come from reliable and 
immediately accessible 
communications recordings. 

When police, ambulance, 
fire, local ATC and other services 
are called upon, either by radio 
or telephone, they often receive 
hasty, garbled messages - 
sometimes several at a time. 
In such instances a positive 
need for communications 

recording arises -a need for a 

system with instant message 
trace and replay -at the touch of 
a button -and at any speed to 
assist intelligibility. 

All these facilities, and more, 
are available in the Racal - 
Thermionic 'Callstore' cassette 
recorder /reproducer. Actuated 
either by incoming audio 
signals or by local or remote 
control, Callstore uses four 
cassette transports, each giving 
up to four separate channels, 
including a search control 
track which is cued at the 
beginning of each message. 

P 

For details write to: 
Racal -Thermionic Limited 
Hardley Industrial Estate 
Hythe, Southampton, 
SO4 6ZH England. 
Telephone: 0703 843265. 
Telex: 47600. 

CJEJSEEI 

Callstore,from Racal- Thermionic,answers all the questions. 
WW -012 FOR FURTHER DETAILS 


