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Now! Tek quality
and expertadvice

arejusta free
phone callaw
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Our National Order Desk line gets
you fast delivery of the industry’s
leading value/ performance
portables...and technical advice
from experts!

The 60MHz 2213A, 2215A
and the 100MHz 2235 and 2236
offer unprecedented reliability
and affordability, plus the
industry’s first 3 year warranty
on labour and parts, CRT
included.

All 2200 series scopes
have the bandwidth for digital
circuits and sensitivity for low
signal analogue measurement.
The sweep speeds for fast logic
families, and delayed sweep for
fast, accurate timing
measurement. The top of the
range 2236 combines a
counter/timer/DMM with the
scope to provide fast, easy
measurements for voltage,
resistance and temperature.

These UK
manufactured 'scopes are
obtainable through the

to order or obtain literature
& O' to talk to our expert on
B 'scope applications.

The Company reserves the right to modify designs, specrications and change prices without notice.

National Order Desk. Call us

THE ANSWER
BY ANY MEASURE

lalk
toPete

Dial 100 and ask for
Freefone Tek-scope

Tektronix UK Ltd

Fourth Avenue, Globe Park,
Marlow, Bucks SL7 1YD
Tei: (06284) 6000

Telex: 847277 & 847378
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TK801S

UHF mabile radio transceivers.

customer

wiring necessary

You will not be disappoinied

Trio, quality PMR
equipmet v,

Now trom TRIO, the eagerly awaned range of high quality. purpose des:gned, VHF and

Built with uncompromising quality in mind. these tully synthesisaed transceivers use a
completely diecast backbone chassis tor reliability and ease of use. Upto 32 channels are
heid in PROM and frequency changes or additions can be carned out without delay to the

The transceivers will handle all current {requency aliocations including UHF community
repeater channels and. ptug in CTCSS modules aliow 5 minute instaltation time with no

CTCRE encoder/decoder units are avaitable with 37 tone DIP switch programming, of
PROM programming when you wish to altocate different tones on different channels
if you deal in raciotelephones. the TRIO range is designed for you. Remove your installa-
tion and service headaches by contacting the sote distributor right aow for furthes details

AR2002

The NEW AR2002 from AOR combines the well k

AOR, monitoring
& surveillance.

wn performance of the AR2001 with

improved operating features. improvements are ar easier 10 use press buttom key board,

the addition of a signal stzength meter, up/down frequency stepping by knob as well as
push button. a headphones jack on the front panel and a socket for remote control on the
rear panel. An additional frequency range from 800 to 1300 MHz has alse been included

® General off air monitoring ® Spot frequency monitoring/measurement ® Selective

mults frequency analysis ® Spectrum surveillance
signs @ (Bug hunting ® and much more!

® Detection of unwanted transmis:

Frequency coverage 1s continuous from 25 to 550 MHz and trom 800 to 1300 MHz. in

selectable increments of 5, 12.5, ar 25 KHz, and modes of AM. FM {wide). o1 FM (narrow).
Any mode can be used at any frequency of Channel spacing A further faciity 1s the abitity
10 search between two user programmed limits with lugh to low or fow to high searching

Twenty memory channeis are provided, with easy keyboard entry and recall. Each mem-

ory channe! stores frequency and moge information without any restrictions The memo-
riés can be recalled manualiy. or may he automatically scanned in sequence for unat-

tendeg montonng
AR2002. .momitor receiver . .£326.09 plus vat.

LOWE ELECTRONICS LIMITED

Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone: 0829 2817, 2430. 4057, 4995 Telex: 377482

CIRCLE 49 FOR FURTHER DETAILS.

NEW DISCO ELECTRONIC CENTRE

150 WATT DISCO (win deck system £360 carr £30

£300 carr £30

FAMOUS LOUDSPEAKERS-SPECIAL PRICES

SIZE POWER DAMS  (PHYSICAL SIZE IS NOMINAL MAX FRAME DIMENS ON)
WATTS IMP MAKER  APPLICATION PRICE  POSI

6 T

120 WATT DISCO © Lwin spaakers
Console only, £145, 120 wat, £199, carr £10

PACABINET SPEAKERS 2018 1 160N 5 wall 24 17 £56
90 wall 32~ 50 walt €84 200 wall €100 300 watt
£150 300 4att MID N TOP €125 cort £10 2ach

ACS SOUND LIGHT Ready Bult Deluxe 4 Channai 4,000 watt with
hrser — speed — programme conlrols £69. Post £2 New Modal
MKil with specia 16 programmes 4 channel 4,000 wall £88. Past£2

OELUXE STEREQ DISCOMIXER/EQUALISRLE D VU diupiays S
1ard graphic equatiser leht nignt tader, swilchable nputs fot phono.
Ine mke line Reccraing Ouipur €129 DELUXE €145 Pos! £2

PROJECT CASES Black vinyl 10p and sides
Bx4x1 £3 60 BXSX2NE4 11 <6x5 €9 Ix5X2;in £4.80 11X6X3
£5 50 13xBx 4, £11

Tz

BAXERA PA systems — ampllfier, mike + two speakers
kI Mobile 6w, 240v AC + batlery 12 £ car

MRl 150w 24

E 500w slerec qually amphbers S500C
diloned guaranieed £275 pp €5
a : RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K.

[ACCESS | TEL 01-684 1665 [ VISA ]

Same Day Despatch. Cloasd Wed Lists 34p minimum p p. 65p

H+H =
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N

{{2259/ FOR S100 USERS
Y FULCRUMWM

(EUROPE) LTD

Distribute & technically support over 160 different S100 products.
Select from manufacturers like:

MACROTECH INT. ® ADVANCED DIGITAL CORP. @ ACKERMAN DIGITAL SYSTEMS e INNER
ACCESS CORP. » LOMAS DATA PRODUCTS » COMPUPRO  CALIFORNIA COMPUTER
SYSTEMS o DUAL SYSTEMS o TELETEK o INTERCONTINENTAL MICRO — SYSTEMS
SEMIDISK SYSTEMS INC ® HIGH TECH. ELEC. LTD ® {/0 TECH. INC. » SD SYSTEMS o

SOLID STATE MUSIC © KONAN CORPORATION @ JADE COMPUTER PRODUCTS © MULLEN
COMPUTER PRODUCTS INC @ DATA SYSTEMS CONSULTANTS o ILLUM. TECH. INC. ¢

ZENITH DATA SYSTEMS o BICC—VERO
CALL US ON (0621) 828763

N\

VALLEY HOUSE, PURLEIGH, ESSEX CM3 6QH ENGLAND
TELEX 946240 C WEASY G — Easylink [.D. 19010455
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D

‘ If you are interested in a particular article or \
advertisement in this publication why not take
advantage of our reprint service. We offer an excellent, \

’ reasonably priced service. For further details and a
guotation

‘ Ring Michael Rogers on 01-661 3457 }
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COUNTERS & OSCILLATORS

LEVELL COUNTERS MET100/600/1000 £99/126/175
8 digit 0.5” LED display. 5Hz to 100/600/1000MHz.
Resolves 0.1Hz. Sensitivity 5mV up to TOMHz. Low pass
filter. Mains/rechargeable battery powered.

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

LEVELL RC OSCILLATORS TG152D/DM £95/120
3Hz-300kHz. 5 ranges, acc 2% +0.1Hz up to 100kHz,
3% at 300kHz. Sine or square <20QuV to 2.5Vmns. Distn.
<0.2% 50Hz-50kHz. DM has an output meter.

LEVELL RC OSCILLATORS TG200D/DMP £130/165
1Hz-1MHz. 12 ranges, acc 1.5% +0.01Hz to 100kHz,
2% at 1MHz. Sine or square outputs <20QuV-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 digits, acc 0.3%
6Hz-100kHz. Sine output <3uV-5Vmms. —2dB/+ 4dB

and V scales. Distn <0.15% 15Hz-150kHz. Mains/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 TME6A/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 +3uV 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
(TM3A 1mA). Linear R ranges 302 to 1GQ).

LEVELL MULTITESTER TM 11 £175
5QuV/500Vfs ac, 50pA/500mAfs ac, 15Q.V/500Vfs dc,
150pA/500mAfs dc, 0.200 to 100G, linflog 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 1QuA, 10QuA, TmA. Gain at
14A-100mA. Vsat and Vbe at TmA-100mA.

LEVELL INSULATION TESTER TM14 £210
Log scale covers 6 decades 10MQ-10T(2 at 250V,
500V, 750V, 1kV; TM-1TQ) at 25V-100V; 100k-100GO)
at 2.5V-10V; 10k-10GY at 1V. Current 100pA-10QuA.

DIGITAL METERS

LEVELL DIGITAL THERMOMETER DT1K f£a4
—120°C/+820°C, acc 0.2%=+1°C. 3 digit 8.5mm LCD.
A standard Type K thermocouple socket is fitted. Bead
couple is supplied. Battery life >3000 hrs.

THURLBY DIGITAL CAPACITANCE METER CM200 £89
1pF to 250QuF, acc 0.2%. 4% digit Smm LCD. Fast
settling. 3 readings per second. Mains/battery.

THURLBY DMMs 1503/1503HA/1504 £169/185/199
4% digit LCD. Up to 1.2kVdc, 750Vac, 10A, 32MQ)
4MHz. Resoln. 1QuV, 10nA, 10m(). Mains battery.
1503: dcV 0.05%. 1503HA: 0.03%. 1504: True ms ac.

THURLBY INTELLIGENT MULTIMETER 1905a £349
5% digit LED. Up to 1.1kVdc, 750Vac, 5A, 21MQ).
Resoln. 14V, 1nA, 1Tm(2. dcV 0.015%. Computing and
storage functions. RS232/IEEE interface options.

LEVELL

R it
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LOGIC ANALYSERS

THURLBY LOGIC ANALYSERS LA160A/B  £395/495
16 data channels. Clock DC-10MHz {20MHz for B).
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, 1mA. <0.01%
change for 50% load change. Remote sense.

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

THURLBY DUALS PL310QMD/320QMD £269/339
Two 0-30V 0-1A (2A on 320) with isolated, series
tracking, series or paraliel modes of operation.

THURLBY TRIPLES PL310K/320K £275/345
310K: 0-30V at O-1A, 0-30V at %A & 4VBV at 3%A.
320K: 0-30V at 0-2A, 0-30V at 1A & 4V-6V at 7A.

OSCILLOSCOPES

CROTECH SINGLE TRACE 20MHz 3031/36 £195/216
2mV-10Vidwv.  40ns-0.2s/div. Component tester.
3031 CRT 1kV 5x7cm. 3036: CRT 2kV 8x10cm.

CROTECH DUAL TRACE 20MHz (@2mV} 3132 £312
2mV-10V/iem Ch1=Ch2. X-Y mode. Cal 0.2V 1kHz sq
40ns-0.2s/cm. Auto, normal or TV trig. Component
comparator. DC outputs. Z input. CRT 2kV 8x10cm.

CROTECH DUAL TRACE 30MHz (@5mV) 3337/39
£425/570

5mV-50Vicm  Ch1xCh2. Signal delay. X-Y mode.

40ns-Ts/cm  Auto, normal or single shot tngger. Cal 0.2V

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

3339: VDU mode. Component tester. DC outputs.

HAMEG DUAL TRACE 20MHz (@2mV) HM203-5 £270
2mV-20V/cm Ch2+Ch1. X-¥Y Cal 0.2v/2V 1kHz sq.
20ns-0.2s/cm. Auto, nomal or TV trig. Component test.
CRT 2kV 8x10cm. Long decay CRT £25 extra

HAMEG DUAL TRACE 20MHz {@5mV) HM204-2 £365
1TmV-50V ¢m. Ch2+ Ch1 Sig delay. X-Y mode. Y out.
10ns-1.25s’cm  Sweep delay 100ns-1s. Cal 0.2V/2V
TkHz/1MHz. Z input. Comp. test. CRT 2kV 8x10cm.

HAMEG DUAL TRACE 60MHz (@5mV} HM605 £515
1mV-50Vicm. Ch2+ Cht. Sig delay. X-Y mode. Y out.
5ns-2.5s cm  Sweep delay 100ns-1s. Cai 0.2V/2V
1kHz TMHz Z input, Comp. test. CRT 14kV 8x10c¢m.

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

HITACHI BATTERY DUAL 20MHz (@5mV) V209 £680
TmV-12Vidiv. Ch1+Ch2. X-Y mode. Cal 0.5V 1kHz.
50ns-0.5s'cm Auto, normal or TV tng. Internal
rechargeable batt. or mains. CRT 1.5kV 5x6.3mm.

HITACHI DUAL 20MHz V212/22/23 £299/395/450
TmV-12Vicm. 20MHz@5mV. Ch1xChz. X-Y. Chl
output. 100ns-0.5s/cm. Auto, normal or TV tngger.
Cal 0.5V 1kHz square. Z input. CRT 2kV 8x10cm.
V222V223: DC offset and alternate magnify.

V223 : Sweep delay 1us-100ms.

HITACHI DUAL 40MHz (@5mV) V422/23  £580/650
As V222/V223 but 40MHz, 20ns/cm and 12kV on CRT.

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

HITACHI QUAD 100MHz V1070/1100A £1580/2390
Ch1/Ch2: 1mV-12Vicm. CH3/Ch4: 0.1V-0 5V/icm
Dual tme bases 2ns-0.5s/cm and 2ns 50ms/cm.
Digital display of set vaiues. CRT 18kV 8x10cm.
V1100A: Digital display of ACV, DCV, frequency

HITACHI DIGITAL STORAGE 10MHz VC6015 £1480
5mV-12V.cm Ch1+Ch2. Single shot and XY modes.
100ns-0.5s/'cm  1MHz sampling. Two 1K memories.
Plotter output 1V.cm, 5-10s,.cm. CRT 2kV 8x10cm.

HITACHI DIGITAL STORAGE 40MHz VC6041  £4400
1mV-12Vicm. Ch1+=Ch2. Single shot and X-Y modes.
20ns-0.5s/cm. 40MHz sampling. Two 4K memories.
Plotter output 1V/ecm, 2-10s/cm. CRT 12kV 8x10cm

THURLBY 8 CHANNEL MULTIPLEXER OM358  £179

Increases any oscilioscope to 8 channels Choice of tngger
from any channel. Response DC-35MHz.

LEVELL DECADE BOXES

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

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

LEVELL JELECTRONICS LTD.

Moxon Street, Barnet, Herts,, EN5 55D, England

CIRCLE 14 FOR FURTHER DETAILS.
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NEWS COMMENTARY

It's ironic that the electronics

so much to advanced control
technology — giving us such
things as automatic blind
landing of aircraft and multi-
variable process control using

to control its own busmness.
Companies in this field have
recently experienced the whole
gamut of instability, from
uncomfortable fluctuation in
profitability to complete
bankcruptcy. And the
semiconductor manufacturing
sector is notoriously vulnerable
to fluctuations in trading.

Yet the basic parameters of
business stability are few,

If you can optimize profit,
operating costs and cash flow,
you are a business-man, my
son. Unfortunately, the big
unpredictable parameter, the
highly independent variable in
the control system equation, is
the external one of market
demand. Here, electronics is
perhaps more vulnerable than
many industries. Relying as it
does on ‘high’ or ‘leading-edge’
technology, it is converting

industry, which has contributed

microprocessor—can do so little

traditional and well understood.

knowledge about Nature, some
of it very new, into industrial
and domestic products at an
extremly fast rate. And because
the gently dozing public is
inevitably unaware of the new
possibilities offered by these
products it has to be woken up
be advertising and promotion.
There is nothing wrong with
advertising as a means of letting
people know what is available
on the market. But when it
over-persuades a public which
necessarily has no criteria to
judge the usefulness or
otherwise of entirely new kinds
of products, it is doing a bad
service to everyone. The
hyperbole even goes to the
heads of the manufacturers
themselves. But hubris is
followed by nemesis. We saw it
with the over-selling of main-
frame computers in the 1960s,
the over-selling of pocket
calculators in the late 1970s and
we see it in the over-production
of home computers now. At the
worst the public feels it has
been conned. At the best it
signals by passive resistance
that the rate at which it can
consume and digest the new

'Swings and swings

kinds of products is strictly
limited.

If all this only resulted in a
few financiers, shareholders and
company directors getting their
fingers burnt it wouldn’t matter
very much. But the worst effect
is social. The flight of capital,
whether in reduction of
manufacturing capacity or
complete shut-down of a plant,
brings social havoc in its wake.
According to an American
study, the resulting
unemployment brings®...
psychosomatic illness, anxiety,
worry, tension, impaired
interpersonal relationships and
an increased sense of
powerlessness... As self-
esteem decreases problems of
alcoholism, child and spouse
abuse, and aggression
increase.” Europeans know this
too.

Capital mobility is regarded
as a technical necessity for a
free-market economy. The
alternative is often stated to be
the rigid bureaucracy and lack
of enterprise of a centrally-
planned economy, as in certain
communist countries. But this
is not so.

All electronics engineers
know that the answer to
instability in a closed-loop
control system is damping. It
slows down the response of an
over-reactive chain of cause and
effect. Precise control is
achieved by a careful
combination of proportional,
integral and differential (PID)
terms in the control system
equation. If one could apply this
analogy to an economic system
it would mean making
adjustments to achieve
equilibrium rather than growth.
We already have enough
evidence before our eyes to
show that the drive for
perpetual economic growth is
potentially disastrous, socially
and ecologically. It cannot be
sustained and is as unrealistic
as perpetual motion. It will
either result in some kind of
breakdown in civilisation or,
perhaps more likely, in an
unrelievedly painful self-limiting
condition.

An economic system is not a
‘natural’ order or God-given. It
is man-made, like a
servomechanism. It is therefore
capable of being stabilized.

Molecular beam epitaxy

Gallium arenside semiconductor
materials are produced, like
silicon, by the growth of
cylindrical crystals shiced into
thin wafers. Unlike silicon,
though, GaAs devices are not
made directly from these
wafers; they are used as a
substrate for the growth of very
thin layers of gallium arsenide
or related alloys. The
orientation of the layers is
determined by that of the
substrate, a phenomenon
known as epitaxy.

Molecular beam epitaxy, just
emerging from the research
stage, may be used to grow
layers with the depth of
one atom. Molecular beams of
the constituent elements,
produced from effusion cells,
impinge on the surface of the
heated substrate to produce the
required epitaxial layer.

The growth rate and
composition of the layer can be
controlled by the intensity of
the beam, which is dependant

4

on the temperature of the cells.

The beams can be turned on an

off by the use of shutters and
the whole system can be
automated with computer
control of the cell temperatures
and the shutter operation.
Abrupt changes in the
composition of a layer are

possible and multilayer devices
can be made. Thickness and
composition of the layer can be
closely monitored by observing
the diffraction patterns
produced by a high-energy
electron beam directed at a
grazing angle across the surface
of the layer.

One of the first practical
products to be produced this
way has been the short-

An ultra-high vacuum chamber is needed in this machine for
gallium arsenide molecular beam epitaxy. Philips Research
Labs, Redhill.

wavelength semiconductor laser
used in optical recording and
playback systems. Philips
Research Laboratories at
Redhill have produced lasers
that can operate at wavelengths
as short as 707nm, using inter-
band layers as thin as 13nm.
The chief advantage is that
these lasers give visible light
whereas normal GaAs lasers
operate in the infra-red. The
advantage of GaAs over silicon
is the higher mobility of
electrons, enabling the
production of much faster
devices. This has been
increased even further, using
molecular beam techniques, by
the growth of a layer of AlGaAs
onto the surface of a high-purity
crystal of GaAs. At the
intersection of the materials, a
two-dimensional cloud of
electrons is found in the gallium
arsenide. This has even greater
mobility than in normally
doped GaAs, and could lead to
the production of transistor
structures able to operate at
extremely high frequencies, up
to 100GHz.
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Canon’s new T80 autofocusing camera brings the ‘point and
shoot’ photography of compact cameras to single-lens reflex
(SLR) cameras, with the benefit of being able to use
interchangeable lenses. Its liquid crystal ‘picture selector
system’ allows press-button selection if an appropriate
program for exposure, sharpness detection and autofocusing.
The camera has over 28,000 active elements in its i.c.
complement, including a c-mos 8 bit microcomputer, and

costs £395.

Eftpos comes to
the High Street

Credit or charge-card sales
can now be processed on-line in
just a couple of seconds using
Britain’s first Eftpos system.
Eftpos stands for ‘electronic
funds transfer at the point of
sale’, and a system is now
available from Cresta
Communications and British
Telecom, initially in the London
area.

The shopkeeper keys in brief
details of each transaction on a
small data terminal and wipes
the customer’s card through a
built-in magnetic reader. The
information is immediately
transferred to a British Telecom
computer which checks it
against data supplied by the
card companies and authorizes
the purchase (or not) on the
spot. A receipt is automatically

In brief...

Freefone numbers have only
been available by asking
exchange operators for the
number. Now, direct dialling is
introduced by the use of dialling
codes 0800 and 0345. The
difference between the two is
that 0800 numbers are free to
the caller; 0345 numbers
charge the cost of a local call
from anywhere in the UK.

BT, who seem to have an
inexhaustible supply of catchy
names have called this service
LinkLine. It is most likely to
be used by those service
companies who gain much of
their business from incoming
calls, such as catalogue
companies, travel agents,
vehicle hirers, hotels, repair
and maintenance companies and
parts suppliers.

Professor Carsberg of Oftel is
taking seriously the report in
the Daily Mail that out of 200
public telephone kiosks visited,
120 of them were out of order.
He commissioned a survey from
NOP which found that 50% of
call box users had difficulty in
finding one that worked last
time they tried and is having
another to see how long specific
boxes are out of action. He
points out that BT’s licence

includes provision for a
“reasonable public telephone
service”, and if necessary he
could issue an order to enforce
BT to meet its obligations.

The Director-General of
Telecommunications has also
been called in to arbitrate on
the proposed switch from
System X (GEC and Plessey) to
System Y (Thorn Ericsson)
digital telephone exchanges.
Taking into account the possible
loss of jobs at GEC and
Plessey, and the possible gain
in employment at Thorn
Ericsson in Scunthorpe (where
about 70% of the System Y
exchanges will be made); and
looking at the possible harm to
the export prospects of System
X, Carsberg has come to the
conclusion that any further
shifts of orders from X to Y
should be gradual, over a period
of three years, and give system
X manufacturers the chance to
meet reasonable cost and
delivery requirements in the
meantime.

The Monopolies and Mergers
Commission has been asked by
the Office of Fair Trading to
investigate the possibility of a
monopoly in the supply in the
UK of marine radio navigation
recelvers compatible with he
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Decca Navigator system.
Anyone with an interest in the
investigation is invited to give
their views or information to he
the Commission, at 48 Carey
Street, London WC2.

Although the technical papers
are an important part of
Montreux, (our report starts on
page 14) the exhibition floor is
where visitors spend most of
their time.

The emphasis in the
exhibition was firmly on the
production and programme side
of television. Of the over 200
exhibitors only about a dozen or
so were showing broadcast
transmitters.

Digital techniques are playing
an ever increasing role in
programme production. The
French programme company
SFP showed a four-minute tv
clip which was the world’s first
demonstration of tv material in
which the production and post-
production were done entirely
by digital means.

Although exhibitors and
visitors regularly complain
about the cramped facilities at
Montreux, the picturesque
lakeside location of the TV
Symposium and Exhibition will
continue to ensure that one of
the world’s most important tv
events remains where it has
been for the last 20 years!

printed out by the terminal.

Cresta’s Teletran terminal
makes use of voice-over-data,
techniques to exchange signals
over the merchant’s existing
telephone line. Ordinary use of
the line is unrestricted, but it
remains available continuously
for direct communication with
the central computer and so
avoids the need for time-
consuming dialling. The data
does not reach the local
telephone exchange and is
therefore presumably hacker-
proof: a high degree of security
1s essential where money is
concerned.

Cost to the retailer is £72 per
month to rent the terminal, plus
2p per transaction. Cresta, who
have licensed the system to BT,
see a potential market of a
quarter of a million terminals; a
figure which they expext to
increase with the growing use
of plastic money. By next year
the service is due to be
available nationally.

Spark hazards

Dr Peter Excell, whose work on
hazards associated with radio
induced explosions is
wellknown, is one of two
academic staff members (the
other is Dr Alfred Keller) of the
University of Bradford who
have received a £33,572 grant
from SERC to investigate the
possibilty that explosions on oil
rigs and other major chemical
installations could be
accidentally triggered by radio
waves. Although safety
standards already exist they
tend to be unduly restrictive
they assume a number of
conditions existing
simultaneously, including a
spark gap in the presence of a
concentrated flammable
mixture. They believe that
probability factors could safely
be taken into account to free
radio systems from unnecessary
restrictions.

The study will extend to
related hazards, such as the
likelihood of radio signals from
low power transmitters setting
off electro-explosive detonators
or, interfering with aircraft
guidance systems.



SCILLOSCOPES

ewlett Packard

Scope Mainframe
Display (As new)
Storage Scope

4 channel p/in for 180
Timebase p/in for 180

Portable Scope 500KHz
gcope 100MHz

cope

Scope 350MHz
Monitor (As New)
Scope 100MHz

Tektronix

212
4658/DM44
475

485
634/1/20
4658

Storage Scope 100MHz 3500
25MH?z Storage Scope from £1950
Scope Mainframe £3600

Score Mainframe

t.cope Kainframe
Scape M/F (Mint)
Storage Scope M/F
Storage Scope M/F
Scope Mainframe
Scope M/F 500MHz
FETP/in

Timebase
Timebase
Timebase
Timebase
Digital Delay
525MHz Ditigal Counter
g)e:layll.imael:,l I
ampling Plug In
TDR Sampler
Sampling Timebase
Sampling Head
Pulse Generator Head

ANALYSERS

Hewlett Packard
2A Distortion Analyser
Logic Analyser

Spectrum Analyser Plug-in £8250

Modulation Meter £795

Wave Analyser £1095
TF2331 Distortion Factor Meter £695
Tektronix
308/01 Data Analyser £2500
308 Data Analyser £2250
7D01/DF2 Logic Analyser £1900
TR502 Tracking Generator £3500
TR503 Tracking Generator £4250
7002 opt 01 Logic Analyser £3000
PM102 Personality Module £500
PM108 Personality Module £850

RF EGHII. GENERATORS
S

Pulse Generator 50MHz 10V £750

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 many 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.

' =7 == [Electronic Brokers Ltd
"~ | —140-146 Camden Street London N1 9PB
Electronic Brokers Telephone 01-267 7070 Telex 298634

CIRCLE 42 FOR FURTHER DETAILS.

==
e=a

Electxonic Brokers Second User Test & Measurement Equipment Division

THE SOURCE
OF ALL GOOD USED

TEST EQUIPMENT

Farnell

55G520 AM/FM Signal Generator £1500
Hewlett Packard

214A Pulse Generator 100V £750
B612A UHF Generator 450-1230MHz £950
B8011A Pulse Generator £625
8007B Pulse Generator 100MHz £1650
B8015A Pulse Generator Dual 50MHz £1950
B801BA Serial Word Generator 2000
B8B01A Sweep Generator £1950
BB0O0OA Digital Marker £95
B8616A Signal Generator 1.8-4.5GHz £4000
Marconi )

TF2002AS AM/EM Signal Generator £950
TF2002B  AM/FM Signal Generator £950
TF2016A + AM/FM Signal Generator +

TF2173 Synchroniser 120MHz £1350
AF SOURCES

Hewlett Packard

4204A Decade Osc (New) £595
Marconi .

TF2000 Signal Source 20Hz-20KHz £450
Wavetek

185 Sweep Generator £650
184 Sweep/Function Generator 5SMHz £750
166 Pulse/Function Generator 50MHz £1950

TEKTRONIX GP T &M EQUIPMENT
AaMaU Op Amp £300

p
Counter 1.3GHz

DC508A , £995
DC508 Counter/Timer 135MHz £99S
DD501 Dllelmtal Delay £500
DM 501/02 DMM £200

G501 1MHz Function Generator £325

5502 11MHz Function Generator £565
FG503 3MHz Function Generator £395
FG504 40MHz Function Generator £1650
MR501 X-Y Display £200
PG501 Pulse Generator £330
PG502 Pulse Generator £1650
PG505 Pulse Generator £4S5
PG506 Calibration Generator £1950
PG508 Pulse Generator £1250
RG501 Ramp Generator £250
SC501 Scope £500
SC502 Scope £900
SC504 Scope £995
S5G502 Signal Generator £525
SG504 Signal Generator 245-1050MHz £2100
TG101 Time Mark Generator £1750
TM501 Mainframe £275
TM504 Mainframe £375
TM515 Mainframe £400
COUNTERS & TIMERS

uke
7220A Communications Counter 1.3GHz

(Quantities available) £595

1900A Counter BOMHz £150
Hewlett Packard
5341A Microwave Counter 10Hz-4.5GHz £1500
53008 +
53058 Counter 1.3GHz £650
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200MHz Counter
100MHz Counter/Timer

520MHz Counter/Timer
100MHz IEEE Counter/Timer

L£2as
£395
£650

£750

Hewlett Pachard

4271B
4342A
Marconi
TF1245A
TF1246
TF1247
TF1313A
TF2700
TF2702

Digital LCR Meter
‘Q"Meter

‘3’ Meter
Oscillator
Oscillator

LCR Bridge

ridge

Inductor Analyser

@

Fluke

Marconi
B5460/1
TF2603
TF2905/8
TF2356 +
TF2357A
TF2807A

TF2904
TF2950/5

Tektronix
8540/03
576

178
577/D1
177
1485R
ABS01

fMultimeters model 8's & 9's

Calibrator
Diff.c\:/oltmeter

a
Diff Voltmeter

Hewlztt Packard

Systems DMM
D¥VIM

BDMM

Sampling Voltmeter
Vector Voltmeter
Amplifer

Direct Coupler

RF Power Meter
BF Millivoltmeter
TV Pulse Generator

S.L.M.S.

PCM Tester

Colour Gain Test Set
Radio Test Set

Data Line Analyser
Simulator

Digital Analyser
Data Monitor

Integrating Unit

Curve Tracer

Fixture

Curve Tracer

Fixture (577)

TV Waveform Monitor
Ground Isolation Monitor

HEWLETT PACKARD COMPUTERS
6318 Printer A5

7221B
9825A
9862A
98855

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.
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