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TEK Sstiioacores

Now! Tek quality
and expertadvice

arejusta free
phone callaw

R T

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

CIRCLE 38 FOR FURTHER DETAILS.

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
PRl manmncns s rmasnn ve usy

dgdolid ¥ g aTd &

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!
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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
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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.

Disk Drive



Imhof-Express gives you a 24-hour delivery
of the most comprehensive range of small
diecast boxes available anywhere.

They are ideal for the hobbyist who
wants strong metal boxes with good
screening properties.

To order you simply phone your Access
or Visa card number and the goods will be
despatched within 24 hours.

For details on these and all our many
other products, ask for our latest
catalogue.

Imhof Express

Riverside Way. Uxbridge
Middlesex UB8 2Y X t 3

‘S (0895) 72247/8/9 and 72261/2/3/4

0895 72247

CIRCLE 15 FOR FURTHER DETAILS.

@ SALE e

Due to redevelopment and moving to other premises we shall be
selling certain electronic equipment. This sale is for callers only
and will include Masts, Scopes, Ariels, Transformers, Meters,
Plugs, Sockets, Headsets, Speakers, Signal generators, Test
equipment, Pye equipment, Valves, 4CX250B etc. 4CX250B
bases, Waveguide, Racal recievers, Rechargable batteries etc.
This SALE will start around the end of September,/beginning
October.  Please  Telephone for  further  details.

A.H.THACKER & SONS LTD

HIGH STREET, CHESLYN HAY, WALSALL, STAFFS.
TELEPHONE: CHESLYN HAY 413300
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LOW COST UNIVERSAL PROGRAMMER
EPROMS EEPROMS MICROS

® Completely self contained unit ® Eproms:
® No personality modules required. 2508/16/32/64
® Controlled via RS232 serial interface 2758

2716/32/32A/64/64A/128/
128A/256/512/513
27C16/32/64/128/256/512
68732/64/66

® Supports Intel, Motorola and Ascii
hex data formats.
@ Easily controlled by most computers
® Fast and standard programming modes.
® Low and high byte programming for 16 bit data.
® Byte, block and chip erase for Eeproms.

N

Price uncased £295 plus VAT.

® Eeproms:
2816A/64A 52B13/23/33 48202

® Micros:
8748/48H/49/49H

Tel: €242 510525

2 St. Stevens Road - Cheltenham - Gilos - GL51 5AA

DON'T GO DOWN WITH
YOUR SCOPE! It never
was designed to float

ac dc volts/div

2 .20
% <

1
o 5

Wangh e

®

isolation amplifier

LD

The Waugh Instruments Isolation Amplifier enables
you to keep your scope earthed and still make
measurements up to 1500V from earth, this to-
gether with over 100dB rejection at b0Hz means
that you can now observe small signals super-
imposed on 350V sine waves so often encountered
in switch mode power supplies, thyristor and triac
firing circuits. For details of thisand other oscillo-
scopes accessories contact Peter Waugh at Waugh
Instruments, Camhelyg Isas, Glyn Ceiriog,
Llangollen, Clwyd LL20 7PB. (069172) 597.

CIRCLE 92 FOR FURTHER DETAILS.
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_____FULL COLOUR 40/80 COLUMN VIDEO
TERMINAL CARD

@ Full colour 40/80 column Teletext video display
@ Serial interface RS422-423

@ Centronics printer interface

@ User definable characters — double height, width
@ Hardware scroll capability

@ Optional Genlock to external video signal

@ Supports — underline, flashing, reverse video

@ Enhanced teletext character set

@ Stroke set — Pixel graphics

@ Full colour — foreground/background and pallet
@ Occupies only 32 Bytes of system memory

@ 8K Video memory expandable to 16K

@ Software drivers written in PL9

@ Onboard VIA Input/Output Port

£

N f
N ) 44a Hobson Street Cambridge
r o Cambridge CB1 INL Microprocessor
J (0223) 324141 Systems Limited
—?
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Instant results-No messing

Time was when oscilloscope trace recording was a science in itself

The new Shackman 7007 with AutoFilm back™ removes the mystery
and hands you the results.

Perfectly and instantly. No messing.

The Shackman 7007 cameras are quality recording systems with a
high resolution four element glass lens. Available with erther manual or
electric shutler they allow aperture settings from 4.5 to 116. Event
triggering is standard on all models and there's a range of ilm options
that will catch even the fastest transients.

There's also a vast range of instrument adapters to match all types of
scope. ! L

And because all Shackman 7007 cameras have a factory setimage- “mullllllllllllﬂl
to-object ratio, there’s no fiddling around with focusing. i

Now all you do to record that trace 1s swing the 7007 in front of the
screen. set the shutter speed and activate the tngger.

Hey presto! The Polaroid AutoFilm back ejects the finished print

Perfect.

With so many features to read about, you'll need the new colour
brochure. Send for your copy now.

”IHII-IIIIIIHrIlIl'

* Other fim back oplions include Polarod CB103 peel apar

____________________________ A —_—

r
| Please send me Ihe colour brochure on the Shackman 7007 image recording camera

| Name. - S __ Posttion S S

.7 Shackman

- 7007
Fits all known scopes.

Shackman Instruments Ltd PO Box 23, Waterside Chesham, Bucks HP5 1PH
MBS Telephone (0494) 784451 Telex 837265

|

|

|

J— I —
‘ Telephone

|

CIRCLE 22 FOR FURTHER DETAILS,
8 ELECTRONICS & WIRELESS WORLD OCTOBER 1985

WWW americanradiohistorv com




TF  Triew

COMMUNICATIONS COMMENTARY

British URSI
research topics

The 1985 one-day “National
Radio Science (URSI)
Colloquium” held in London
under the auspices of The Royal
Society provided an opportunity
to catch up with the many
university, Rutherford Appleton
Laboratory and British Antarctic
Survey studies in the subjects
covered by nine URSI
commissions: electromagnetic
metrology; fields and waves;
signals and systems; electronic
and optical devices and
applications; electromagnetic
noise and interference; remote
sensing and wave propagation;
ionospheric radio and
propagation; waves in plasmas;
and radio astronomy.

The presentations included
wide-ranging surveys, plus
informal talks by young
scientists on particular projects,
including a lively presentation
by Dr Lomna Robertson of
Glasgow University on the so-
far unseccussful attempt to
detect gravitational waves
which may, if ever detected,
finally prove or disprove
Einstein’s theories to the
chagrin of so many writers of
letters to the editor of this
journal!

P. Wells (RSRE) described
military work on compact,
transportable satellite terminals
for-digital slow-scan tv. Dr P.
Cudd (Sheffield University)
descnibed efforts to direct
microwave energy further into
the body to permit the use of
hyperthermia techniques for
deeper-seated malignant
tumours with the aifd of phased
arrays.

Dr Peter Bradley (RAL)
reviewed the many research
projects in the field of
ionospheric propagation, though
it is clear that the $64,000
question of predicting the time
and shape of future sun-spot
cycles remains essentially
unsolved.

Prof. E.D.R. Shearman and
Dr Lucy Watt of Birmingham
University reported on the work
on h.f. sea-state radar. This
has now abandoned the use of
pulsed emissions at 1.9MHz in
favour of f.m. — c.w.
emissions between 6.7 and
40MHz that do not spread over
more than about 20kHz of
spectrum. Although this project
is presented as a tool for

studying oceanography it is
difficult to dispel the suspicion
that the objective could be to
locate submarines from the
disturbances they create at the
surface.

The idea of these URSI
symposia seems excellent, but
they do tend to highlight the
tendency of British universities
and establishments to ignore
work carried on elsewhere in
the world — the old “not
invented here” syndrome. This
is markedly different from the
intense Japanese interest in
what is happening in Europe
and the USA. This has now led
to American industry seeking
more engineers versed in the
Japanese language in order
better to monitor Japanese
science and engineering
publications of which only about
a fifth are currently translated
into English.

Flying tape

The recent IEE 50th
anniverssary of radar seminar
was only one aspect of the
increasingly serious interest in
the history of electronics
technology. The 25th
anniversary (May 15, 1985) of
the first demonstration at
Hughes Research Laboratories,
Malibu, California by T.H.
Maiman of a working laser did
not go unnoticed, although
what was once “a solution
awaiting a problem” is now
increasingly regarded as a®
solution to military rather than
civilian problems.

A detailed paper by Claud
Powell in the IERE Journal
(June 1985) traces the early
history, from its conception in
1937, of the Decca Navigator
system based on the work of
William O’Brien and Harvey
Schwarz. They had great
difficulties in getting the system
adopted in the USA. This led to
its important but largely
unrecorded role (as “QM”) in
the Normandy landings of June
1944, following secret trials
between Anglesey znd the Isle
of Man.

An SMPTE historical paper
by William Lafferty “The use of
steel tape magnetic recording
media in broadcasting” similarly
shows that while the
Blattnerphone and Marconi-
Stille machines, both stemming
from the work of Curt Stille,
were widely used in Europe
throughout the nineteen-thirties
and early nineteen-forties,
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American broadcasters
depended on direct-disc
recording.

There are broadcast
engineers still working who
recall using the Marconi-Stille
machines with large spools
containing up to 2700 metres of
special Swedish steel tape that
sped by the heads at 1.5m/sec.

Lafferty points out: “Editing
the recorded tapes could be
accomplished through the
tedious and cumberous process
of cutting the tape with tin
shears, then soldering or spot-
welding the tapes together.
Edited tapes could be
dangerous, since if a splice
broke during transmission the
operator risked being slashed
by the flying steel tape as it
spun.”

The BBC adopted the bulky
Blattnerphone machines at the
start of the Empire Service in
1932 when “time-shift” became
essential. Blattner’s company
went into liquidation in 1933
after their failure to interest the
film industry. The later
Marconi-Stille machines were
smaller, more reliable and
provided better quality.

The BBC also adopted the
Philips-Miller film system of
sound recording, mechanically
cutting away an opaque coating
on the film, later using a photo-
electric cell for high-quality
reproduction. However both
steel tape and film recorders
were expensive to operate so
that use was also made of
direct-disc recorders, including
the portable machines used by
the war reporters. German
work on plastics-backed tape,
leading to the modern tape
recorder, came about to avoid
having to import the special
Swedish steel.

Interference
aggro

The decision of the Department
of Trade and Industry to
discontinue its free service to
viewers who complain of radio
and television reception
problems, and instead to
concentrate its diminished
resources of the Radio
Investigation Service on
“pirate” operation and spectrum
abuse, it a logical, though in
some ways regrettable, move.
It was made essential because
of the many members of RIS
who were unwilling to accept
the relatively poor terms of
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employment offered by the DTI
when the service was
transferred from British
Telecom. Even after some fresh
recruitment the present staff is
only about 240 compared with
340 under BT.

There is little doubt that
domestic interference
investigation has been difficult
to justify in terms of cost-
benefit. A high proportion of all
complaints have been due to
ineffective aenals, receiver
faults, or so infrequent that the
investigation teams have been
unable to observe, let alone
trace, the interference. The
introduction of ¢.b. into the UK
significantly increased the
number of viewer complaints,
though in practice such
interference, when involving
“legal” c.b. operation, reflected
the poor immunity of many
television sets, and could
usually be cured by a simple
filter fitted to the receiver. It
could be claimed that the
existence of the free-services
provided by RIS encouraged
set-makers to pay little heed to
immunity. Retailers have
tended to leave it to the
specialist skills of the RIS teams
or simply to tell customers that
interference problems are the
fault of the transmitter or
appliance. British regulations
are also very lax in regard to
spectrum pollution by industrial
equipment, home computers
and the like.

The DTI are, in effect, now
copying the FCC approach in
the provision of a detailed free
booklet providing good
explanatory advice to viewers/
listeners together with technical
guidance for dealers (it is
questionable whether these fit
well into a single booklet).

The DTTI also intend to
incorporate BS905, Part 2 of
which provides recommended
minimum immunity standards
for television sets, into legally-
binding regulations. This is
good news for amateurs, c.b.-
ers and anyone operating
transmitters in residential
areas. Unfortunately, BS905
Part 2 currently stipulates
immunity tests to be carried out
only on signals between 26-
30MHz, though it is to be
hoped that a set which shows
good immunity to such signals
will be reasonably immune to
signals on other frequencies
(though not necessarily for
144MHz and above). A real



Electronic Brokers Test & Measurement Instrument Distribution Disvision

RUTHORISED DISTRIBUTO

For the Leading Brands of Electronic
Test & Measurement Equipment

Trom Philips, Fluke, Hameg,
K Thi::rlby, GP Industrial, Clande Lyons,

OSCILLOSCOPES

-?“I‘Jﬂs : =

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 £270
20MHz, dual trace, add and invert, maximum
sensitivity 2mV, automatic and normal
triggering, X-Y operation. component tester
Thandar SC 110A £17
10MHz. battery powered portable, bright ine
and economy triggering for battery conservation.
TVSfBE\a/me and line triggering. Sensitivity 10mvV
to )

BENCH & HANDHELD

Philips PM 2519/01
4% digit, LCO with analogue bar

raph, auto/manual rangln?\./|
requency to 1MHz, true RMS, dB.
relative reference.

£299

Philips PM 2518X/11 £199
4 dugit, LCD with electrolummnescent
dl:ﬁl ay, auto/manual ranging, true
RMS. dB, relative reference. current
ta 20A. PM 2518X/01 without
lumination €145
Fluke 8010A £243
3% digit. LCO. 10A current rangg, seven
functions include conductance, diode test. true
RMS. OC accuracy O 1% 8010A Ni-Cd battery
version £279.
Fluke BOGOA £306
4% digit. LCO. ten functions include
conductance. diode test, continuity. dB,
frequency, true RMS. DC accuracy O 04%.
relative reference mode
Fluke £245
4% digit, LCO. seven functions include diode
test and continuity, relative reference, DC
accuracy 0.05%, true RMS. self diagnosis test.
Fluke 80248
31z digtt. LCD, eleven functions include peak hold
on voltage and current, audible and visual logic
level detection, OC accuracy 0 1%

IBE: Thandar!
Coline,

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

Fluke 80208 £173
3% digit, LCO, eight functions include
conductance, diode test, audible continuity, 0C
accuracy 0.1%, extensive over-load pratection.

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

Fluke 8022B £114
3 digit, LCO, six functions include diode test,
DC accuracy 0.25%. optional accessories
available to enhance all DMM measuring
capabilities.

Fluke JF 77 £110
3'% digit, LCO with analogue bar graph,
auto/manual ranging, OC accuracy 0.3%, touch

and hold facility, supplied with carrying holster.

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

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

Fluke JF 25 £193
3% digit. LCO with analogue bar graph, sealed
ruggedized construction, auto ranging, 0C
accuratéy 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 O 1%, diode test, battery life typically
|40g0 hours. complete with batteries and test
eads.

Thandar TM 451 £195
4% digit, LCO display with function legends,
auto/manual ranging, DC accuracy 0.03%.
sample/hald faciiity on all ranges. audible
continuity

Thandar TM 355 £85
3% digit, 0.5" bright, LED. 29 ranges of
measurement, OC accuracy 0.25%. battery or
Imaldns operation. diode check, supphed with test
eads.

ANALOGUE
MULTIMETERS

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

I.C.E. 680R £32
80 measuring ranges, sensitivity 20Ka/V, DC
accuracy 1%, 12cm mirror scale, overload
protection.

Electronic Brokers are leading suppliers of electronic test & measure-

ment equipment. Our Distribution Division 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 alt
aspects of electronic test and measuring.

I A R e
D S| R
Electronic Brokers |

C
—

=y
=1

- H

g == i N
e I

: "
S

"
2ol

CIRCLE 43 FOR FURTHER DETAILS. .

Compact Instruments

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

I.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 £155
Pattern generator, S test patterns for mono and
colour, video output for CCTV and monitors, RF
output in VHF and UHF range, TkHz tone for
sound checks.
Thandar TG 101 £110
Function generator 0.02Hz to 200kHz, sine,
square, trangle, variable DC offset, TTL output,
ggsrnal sweep, 10Vpp output into variable

1.

Thandar TG 102 £160
Function generator 0.2Hz to 2MHz, sine,
square, triangle, TTL output, variable DC offset,
external sweep, 20Vpp output into variable 500.
Thandar TG 105

Pulse generator SHz to SMHz, 10nS, amplitude
0.1V to 10V into SO0, 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 DC
offset, variable start/stop phase, 20Vpp into
variable 500.

COUNTERS &
COUNTER/TIMER

i.
T

Thandar TF 200 £175
Counter, 10Hz to 200MHz, 8 digit LCD, batter:

{00008 g yuwaii;

o
H A

powered, 10mV sensinvird. time average eriod,
totalize and reset. TP 600 pre-scaler, 40MHz
to B00MHz available at £43.

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, O to 4A, bench power supply, twin

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

Thurlby PL 320 £155
0to 30V, Oto 2A, bench power supply, constant
current or constant voltage, precise current imit
control and monitor system, ripple and noise

<imv.
Thurlby PL 310

£125
Oto 30V. Qto 1A, bench power supply, meter
accuracy 0.1%. resolution 0.01V and Q.001A,

OC output switch, load regulation <0.01% for
50% load 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 muttiplexer expands any oscitloscope to
8 channels, displays analoglue or digital signals,
triggering from any channel, band width 35MHz,
precision calibrated attenuator.

Thurlby CM 200
Thurlby digital capacitance meter, 4% digit LCD,

£89

1pF to 2500,F range. accuracy 0.2%, fast
settling, battery or mains operation.

e S
Tachoprobe - €70
Compact tacho-probe for use with DMMs or
frequency counters, 2 speed ranges from 100
to 20,000 RPM, accuracy 1%, non-contact

£7
£10

£13

0
x 1 oscilloscope probe
EB91
x 10 oscilloscope probe.
EBSS .
x 1and x 10 oscilloscope probe.

LINE CONDITIONERS
Claude Lxlons LVC 250 £271
2.5A, BO0VA rating. line voltage conditioner.,
fast response [typically 1% cycles), 1solated
input/output, compact and portable for easy
installation

Claude Lgons LVC6S £186
0.65A, 156 VA rating. ine voltage conditioner.,
unaffected by frequency vanations. transient
and noise suppression All LVC units have 2 year
warrantly.

EPROM PROGRAMMERS
GP Electronics UV 141 £88
EPRDM eraser, variable electronic timer,
powerful UV source, up to 14 device capacity.
convensent tray loading with safety interlock

Visitors are welcome to our showrooms where all products are on
display and demonstration, 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 items unfess 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
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‘problem, however, will
continue to exist in the case of
wideband r.f. amplifiers that are
fitted to devices intended for
use in countries with both
v.h.f. and u.h.f. television and
particularly susceptible to
strong local amateur signals on
70, 144 and 430MHz or
broadcast signals on 95MHz.

The real loss both to
amateurs and broadcasters is
that of the diplomacy of the RIS
teams in settling fairly the
disputes and social problems
that arise. While the new
booklet does emphasise that it
is usually the receiving
installation that is at fault it is
often virtually impossible for an
amateur or c.b. operator to
convince an irate neighbour that
this is the case. It could prove
an expensive business for a
viewer to call in a dealer to
trace and cure some of the
more intractable interference
problems, and pressure will be
put on the amateurs and c.b.
operators to close down.

C*l — Costly CCCI

The Americans, over the past
two decades, have spent
billions of dollars on strategic
command, control,
communications and
information (C®I) systems
designed to provide instant and
secure access to military
commanders throughout the
world. Yet today, it is
increasingly recognized that
many of the projects have
turned sour primarily because
of the pursuit of ideal rather
than practical systems. The
crucial world-wide military
command and control system
(WWMCS) comprises more than
60 different communications
systems linking 27 command
centres under the control of 20
million lines of Cobol software
and 35 ageing Honeywell Series
6000 computers. American
journals suggest that the
system suffers extensively from
down-time and has failed badly
on several occasions, including
the putting out of a nuclear
attack alert when a war-games
program got into the main
Colarado neclear warning
centre, and a record of dismal
failures during real crises in the
1960s and 1970s. Currently
three main up-grading projects
are under way for WWMCCS,
for the slightly less ambitious
“minimum essential emergency

COMMUNICATION
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communications network” and
for the new “Milstar” network
which is intended to be proof
against neclear electromagnetic
pulses (NEMP) and on which
the US is spending some $S400-
million per year. Even EMP-
protection however will not
necessarily prevent disruption
of communications over an
extended period in the event of
a nuclear attack or the use of
anti-satellite weaponry.

Amateur
Radio

SSB on 10.1MHz?

As a morse enthusiast initially,
I welcomed the idea of keeping
the narrow 10.1 to 10.15MHz
band free not only of contest
operation but also of s.s.b. This
form of bandplanning to which
the RSGB became committed at
an early stage, was later
endorsed by the IARU Region 1
Bureau but depends on
voluntary restraint as, at least
in Europe, it is not written into
the licence regulations.

There has, however, always
been a valid case for using a
small segment of this band,
which has interesting “chordal
hop” propagation along the
twilight “grey-line” paths as a
result of ionospheric tilts as the
F1 and F2 layers combine at
dawn and dusk. The belief that
c.w./r.t.t.y. operation with its
high average power duty cycle
causes Jess interference to
commercial point-to-point
communications is hardly a
tenable theory. The s.s.b.
enthusiasts claim that
telephony, with good operating
discipline, enables experimental
data to be obtained rapidly. It is
also the case that the absence
of s.s.b. has tended to keep
amateur activity on the band
low.

There are signs that the
IARU restriction is breaking
down in several countries,
including the UK — although
the s.s.b. operators are subject
to abuse. Is it not time that this
subject should be reconsidered
with a view to providing an
s.s.b. segment? The alternative
may prove to be a loss of
confidence in the concept of
“voluntary” band plans drawn
up by largely self-perpetuating
committees. Voluntary band-
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planning is too valuable an asset
to be lost, yet is an area where
manifestly it must be seen to be
fair to all.

RAE attacked

Richard Harris, G3ZWH, head
of physics at Harrogate College,
has delivered a strong attack on
the Radio Amateurs’
Examination run by City &
Guilds of London Institute. He
complains in particular of the
refusal of CGL1 to allow actual
examination papers to be
published or even taken out of
the examination room and the
unsuitability of many of the
questions which often
concentrate on basic theory
rather than the principles and
practice of amateur radio. He
suggests that the RAE should
recognize that fewer candidates
have prior experience as short-
wave listeners and need to ben
encouraged to learn more about
the practical aspects of two-way
radio communication. He
objects to the absence of a fixed
“pass mark” and strongly
believes that “the present
situation must not be allowed to
continue” — reflecting
comments that have been made
over several years in E&WW.

In brief

Good two-way voice contacts
were made from the UK with Dr
Tony England, WOORE on
board the August Challenger
space-shuttle flight. It has also
been claimed that the RSGB
headquarters station at Potters
Bar was the first amateur
station in Europe to receive
frames of slow-scan television
pictures from the shuttle.
October 27 marks the 50th
anniversary of the day in 1935
when Nell Corry, G2YL made
radio history by working all six
continents on 28MHz in a single
day. Transatlantic contacts on
this band had been made in
1928-29 but the declining sun-
spot cycle then resulted in
several years when virtually no
long-distance stations were
contacted, until sun-spot
activity began to increase again.
At 9 a.m. she contacted
VU2LJ, Assam; 10.30 a.m.
VK4BB Queensland, Australia;
11 a.m. CX1CG Uruguay;
followed by Europe, Africa and
the USA all before 3.30 p.m.
Less than half of American
“novice” licence holders renew
or upgrade their licences and

»* &
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many never reach the stage of
coming on air. It is uncertain
whether this is due to the cost
of equipment, restriction to
morse only, or the crowded
state of the novice segments of
h.f. bands. American amateurs
holding higher grades of licence
are being urged to do more to
provide encouragement and
guidance to the “novices”.

An RSGB “National HF
Convention” is being held on
Sunday, September 29 at the
Belfry Hotel, Milton Common,
Oxford with a crowded
programme of lectures,
demonstrations, talk-in
stations, “car boot sale” etc. It
will also be possible to take, by
prior appointment, the official
morse test. . . RSGB president
for 1986 is to be W.].
McClintock, G3VPK. . . Welsh
Amateur Radio Convention is
on October 6 at Oakdale
Community College,
Blackwood, Gwent. . . The
second Yeovil QRP (Low
Power) convention is on
October 13 at The Preston
Centre, Monks Dale, Yeovil. . .
A large numer of RAE courses
began in September at adult
education centres. . .

The Radio Amateur Old
Timers Association (RAOTA)
and the Dutch Old Timers Club
are holding activity mornings
(0830 to 1130 GMT) on
October 6 and 7 on 3.5 and
7MHz (initial contacts on
3600kHz). . . The worldwide
Jamboree-on-the-Air takes place
on October 19 and 20. . . The
Royal Navy Amateur Radio
Society celebrates its 25th
anniversary and will operate
GB4KRN throughout October
from Tonbridge, Kent. . . The
RSGB Midlands VHF
Convention is at Madeley
Court, Centre, Telford, on
October 12. . .

In a letter to The Lancet, ].
Seager of the Arrowe Park
Hospital, Upton, Wirral has
commented on the leukaemia
risks that have been linked with
non-ionizing electromagnetic
radiation in such occupational
groups as electronic
assemblers, television
repairmen and radio amateurs.
He points to the need for more
precise analysis of the apparent
risk factors and their relation to
the fluuxes and tin/lead alloy
used in soldering or the fumes
given off during soldering by the
overheating of synthetic materials.

PAT HAWKER, G3VA
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BBC Micro Computer System
BBC Computer & Econet Referral Centre

BBC Computers:

Model B: £299 (a) B+DFS: £346 (a)

Model B+Econet: £335 (a) B+Econet+DFS £399 (a)

BBC B Plus (available from stock) £409 (a)

ACORN 2nd Processors: 6502: £175 (a) Z80: £348 (a)
TORCH UNICORN: Z80 Card: £299 (a) Z80 Disc Pack: £550 (a)
TORCH Graduate G800/2 £869 (a)

20 Mbyte Hard Disc+400K Floppy: £1950 (a)

We stock the full range of ACORN hardware and firmware and a very wide
range of other peripherals and firmware for the BBC. For detailed specifications
and pricing please send for our leaflet.

PRINTERS

EPSON: RX80T+£210 (a); RX100+£345 (a);

FX80+£315 (a); FX100+£430 (a);JX80 Full Colour Printer £499 (a)
EPSON LX80 £219 (a); Optional Tractor Feed £20 (c)

KAGA TAXAN: KP810 £235 (a); KP910 £339 (a)

BROTHER: HR15 £310 (a); JUKI 6100 £299 (a).

BUFFALO 32K Buffer for Epson Printers £75

ACCESSORIES
EPSON. FX80 plus sheet feeder £129(b)
Paper Roll Holer £17(d) FX80 Tractor Attachment £37(c).
Interfaces: 8143 RS232 £28(c); 8148 RS232 + 2K £57(c); 8132 Appie Il £60(c);
8165 |[EEE + Cable £65(c).
Serial & Parallel Interfaces with larger buffers avaitable
Ribbons: RX/FX/MX80 £5.00(d); RX/FX/MX 100 £10(d); LX80 £6(d);
FX80 Dustcover £4.50(d); LX80 Tractor Unit £20(c); Spare pens for HIBO £7.50/set(d)
KAGA TAXAN: RS232 Interface + 2K buffer £78(c);p Ribbon KP810/910 £6(d)
JUKI: RS232 Interface £65(c); Spare Daisy Wheel £14(d); Ribbon £2.50(d); Sheet Feeder
£182(a) Tractor Feed Attach £129(a)
BROTHER HR15: Sheet Feeder £189(a) Ribbons Carbon or Nylon £4.50(d)
Tractor Feed £99(a)
BBC Printer Lead: Parallel (42") £7(d); Serial £7(d)
Printer Leads can be supplied to any other length
Plain Fanfold Paper with extra fine perforation (Clean Edge):
2000 sheets 9 5° X 117 £13(b) 2000 sheets 14.5" X 11" £18.50(b)
Labels per 1000s: Single Row 3;” X 1 7/16" £5.25(d) Triple Row 2-7/16" X 1 7/16" £5.00(d).

DISC DRIVES

TECHNOMATIC drives are fitted with high quality simline Mitsubishi mechanisms and are
available with or without integral mains power supply. The dual drive power supplies are switch
mode type and are generously rated. All drives with integral power supply are fitted with amains
indicator

Alldrives are supplied with all the necessary cables, manual and a formatting disc. All drives
are capable of operating in single or double density modes
Single Drives: With integral psu

1 X 100K 40T $S: T$100 £85(b) PS100 £120(b)
1 X 400K 80/40T DS: TS400 £125(b)  PS400 £145(b)
Dual Drives: (with integral psu)

Stacked Version: Plinth Versions

PD200 2 X 100K 40T SS £190(a)  PD200P £215(a)
PDB00 2 X 400K 80/40T DS £265(a) PD800OP £289(a)

Note: We can supply drives with Shugart mechanisms at considerably lower prices. Please phone for
details.

3.5" Drives: T$35 1 X 400K 80T DS £99(b)
TD35 2 X 400K 80T DS £175(b)

The mechanisms are 80 track double sided and are capable of both singie and double density operation

Authorised Distributor

Data Recording Products
3M FLOPPY DISCS

industry Standard floppy discs with a lifetime guarantee Discs in packs of 10

40 Track SS DD £13(c) 40 Track DS DD £18 (c)
80 Track SS DD £22 (c) 80 Track DS DD £24 (c)
3" discs. Pack of ten £38(c)

FLOPPICLENE DRIVEHEAD CLEANING KIT
FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs ensures continued
optimum performance of the drives. £14.50 (b)

DRIVE ACCESSORIES
Dual Disc Cable £8.50 (d)
30 Disc Storage Box £6 (¢)
100 Disc Lockable Box £16 (c)

Single Disc Cable £6 (d)
10 Disc Library Case £1.80 (d)
30/40 Disc Lockable Box £14 (c)

BT Approved Modems
MIRACLE WS2000
The ultimate world standard BT approved modem covering
all common BELL and CCITT standards up to 1200 Baud.
Allows communication with virually any computer system in
the world. The optional AUTO DIAL and AUTO ANSWER
boards enhance the considerable facilities already provided
on the modem. Mains powered. £129 (c) Auto Dial Board/
Auto Answer Board £30 (d) each (awaiting BABT approval).
Software lead £4.50
BUZZBOX:
This pocket sized modem complies with V21 300/300 Baud
and provides an ideal solution for communications between

SOFTY Il

This low cost inteifigent
eprom programmer can
program 2716, 2516
2532, 2732, and with an
adaptor, 2564 and 2764
Displays 512 byte page on
TV —has a serial and par-
allel 1/0 routines. Can be
used as an emulator, cas-
selte interface.

MONITORS

MICROVITEC 14in. & 20in RGB
1431 Std Res £185 (a); 1431 Ap std Res PAL/Audio £205 (a);
1451 Med Res £240 (a); 1451AP Med Res £280 (a); 1441 Hi Res £389 (a);
Swivel Base for Plastic 14"Microvitecs £20 (c)

2030CS Std Red £380 (a); 2040CS Hi Res £685 (a)

Plinth for 14in Monitors £8.50.
Microvitec Monitors with TTL/Linear Inputs also available
SANYO CD 3125 NB 14in. RGB Std Res £159(a)
KAGA TAXAN 12in. RGB
Vision il Hi Res £225 (a); New Vision lll plus £360 (a)
Green Screens; KAGA 12G £99 (a); SANYO DM811 12CX £95 (a),
Swivel Stand for Kaga Green £21 (c)
BBC Leads: KAGA RGB £5 Microvitec £3.50; Monochrome £3.50 (d)

UV ERASERS PRINTER BUFFER

This printer sharer/buffer provides a simple way to
UV1T Eraser with buill-in timer and mains indicator

upgrade a multipie computer system by providing
Built-in safety interlock to avoid accidental exposure greater utilisation of available resources. The buffer
lo the harmful UV rays

offers a storage of 64K. Data from three computers
It can handle up to 5 eproms at atime with an average can be loaded into the buffer which will continue
erasing time of about 20 mins £59 + £2 p&p.

accepting data until itis full. The buffer will automati-
UV1 as above but without the timer. £47 + £2 p&p.

cally switch from one computer to next as soon as
that computer has dumped all its data. The computer
For Industrial Users, we ofter UV140 & UV141 era

then is available for other uses LED bargraph indi-

users, with main frame computers and bufletin boards at a Softyll .. . £195.00(b) :ﬁ;j:{'l‘: :‘fﬂ’;"r"’é%ffg;gm & ﬁﬁ:"s“asfe?\"’e‘guf::: o mermory usage, Smplepush puion cantrol
very economic cost. Battery or mains operated. £62 (c) Adaptor for 2764/ UV140 £61, UV-41 £79, p&p £2.50 ¥ Integral power supply. £205 (a)
Mains Adaptor £8 {d) BBC to Modem data lead £7 2564 . £25.00 g A Cable set £30
ATTENTION T
All prices in this double page advertisment are CONNECTOR SYSTEMS
subject to change without notice. AMPHENOL TELEPHONE
ALL PRICES EXCLUDE VAT .D. CONNECTORS EDGE CONNECTORS
Please add carriaae 50p unless (Speedblock Type) 36 way plug Centronics CONNECTORS
2 3 L No ot Header Recep Edge CONN ECTORS {soider 500p (IDC) 475p 4-way plug 11°P
indicated as follows: wags P&;g ‘aatgle (iggn 36 way skt Centronics 6-way plug 180p
! P P p 01 0156 (solder) 550p (IDC) 500, b
(a) £8 (b) £2.50 (c) £1.50 (d) £1.00 20 };"5"; :ggg ;232 7 Bt o H sl ;PW:;)DIUQQE,EE ‘) -|d§r g:ﬁ{)g i:glzkn 160p
ACORN IEEE INTERFACE Mo Tom 2o | < omay e 20 % isop g m— 4-way 50p/m
A fullimplementation of the IEEE -488 standard, pro- S 2380 2000  390p g x ;g Oy O o 130 o0 (%DC) 500 6-way 72p/m
VL - e & x 23-way ( P 13 P P
viding computer controt of compatible scientific 2 x 25-way 225p  220p PCB Mtg Skt Ang Pin RIBBON CABLE
technical equipment, at alower price than other sys- D CONNECTO RS g x §2 way (Spectrum) gggp 24 way 700p 36 way 750p ;
tems. Typical applications are in expenmental work No ot Vv ARy 2800 — L0e) :g':' "‘es’f_way —
in academic and industrial laboratories. The inter- °9° 4ETE 2x 22 way 190p GENDER CHANGERS B p  oway  180p
face can support anetwork of up to 14 other compati- MALE: Zades ey iggg 5o, 25 way D type 20-way #5p  SOway  200p
ble devices, and would typically link several items of Ang Pins 120 180 230 350 2 x 50-way($100conn  600p Male to Male €10 26-way 120p  64-way 280p
test equipment allowing them to rug with theooptl- Soider 60 85 125 170 Male 10 Female €10 DIL HEADERS
i The | lin stem ROM s IDC 175 275 325
;nuti)rghzfdeéfggncy, S S FEMALE: EURO CONNECTORS e LD e e Solder e
/le P\g 128 148 g;g 228 OIRTATET - 7 RS 232 JUMPERS 14 pin 40p 100p
ng Pins 1 21 ug t 16 pin 50p 110p
Solder 90 130 195 290 2 X 32 way St Pin 230p 275p 25 way D) 18 pin 60 -
EPB!)?ODUSTRIAL PROGRAMMER IDC 195 325 375 — g X 32 way éng Pin 275p 320p gd g‘mgle ersd ;AZTZ 'E‘g gg 20 E,n 758 _
o t H 9 g 100 120 X 32 way St Pin 260 300 4" Single end Female i
This CPU controlled Emulator Programmer is a pow- éc,;’w"d 138 158 175 — | 3x32 waz Ang Pin 3753 aoog 241 FemaleFemale 51000 Sé ;’:S }282 12(5)3,‘;
erfuitool for both Eprom programming and develop- | Lock IDC SkUA + B a00p ZRIEIN Al 9% | 40pn 2000 225
ment work. EP8000 can emulate and program all IDC SktA+C 400p
eproms up to 8KX8 byles, can be used as stand TEXTOOL ZIiF For 2 X 32 way please specify DiL SWITCHES MISC CONNS
alone unit for editing and duplicating EPROMS, asa | sockers 24-pin £7.50 spacing (A + B, A + C). 4-way 90p 6-way 105p 21 pin Scart Connector  200p
stave programmer or as an eprom emulator £695(a) 28-pin £9.00 40-pin £12.00 8-way 120p 10-way 150p 8 pin Video Connector  200p

12

TECHNOLINE VIEWDATA SYSTEM. TEL: 01-450 9764

Using ‘Prestel’ type protocols.-For information
and orders — 24 hour service, 7 days a week
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7409 030 | 74367A 080 | 74LS297 9.00 | 74C4s 130 | 4095 o090 |CAS0Z0  350|LMioia 150 09 5001 ce03z w200 | SE0CCIC2TS 1 2716-5v 380 | 75452 050 | mciaant 7.0
7410 0.30 : : CA3028A 1.10 | LM1801  3.00 | TCA210  3.50 | 6g09 6.50 - 2716 35 5.50
74368A  0.70 | 7415298 1.00 | 74073 100 | 4097 270 o 75453 070 | COMB16
7411 0.30 74376 160 7408299 2.20 st : i CA3046 0.70 | LM1830 250 | TCA220  3.50 ! 6809E  10.00 . 2732 4.50 75454 0.70 47028
7412 0.30 ] 098 075 Ica3050 325 (LM1871  3.00 | TCA270 350 } 68809  10.00 ZBOACART 7.00 27324-2 950 g
74390 110 | 748321 370 | 74C76 100 | 4099 090 : 68B0E 12.00 | ZBODMA7.00 3480, 150
413 0S50 | 74333 120 | 74US322A 3.0 | 7aCh 36 |CAd0 3B o0 | aToadA aae | 6800018 56.00 75491 065 s
744 070 | 744 ) ” i CB3 200 | 4501 0.36 |ca30moe ©.70 |LM1886  6.00 [ TDA1004A 5.00 | & Z80ADMA 750 | 27324 30 6 00
90 140 | 74LS323 300 | 74085 2.25 | 4502 0.55 8035 3.50 75492 0.65
7416 0.36 7418324 3.20 | 7, i . CA3085  1.50 |LM1883  4.50 { TDA1010 2.25{ So°. o0 2732A 35 5.50 | gYog 120 | AY31015P 3.00
7417 040 7408348 200 | [AC86 050 | 4503 036 |CA3086 0.60 [ LM2317 300 | TDAI022 4.50 i ZBOASIO7.00 | 276425 2.60 | gron 139 | AYS1013P 300
7420 0.30 748352 10 | 14C%0 1% | 4504 095 [Cazomor z50 | (M3302 090 |TDATO24 1iof o | G0r2/9 2764251000 | o765 139 | COM80I? 3.00
7421 060 7a0S353 120 | LiC93 180 1 4505 3.60 |CA3030A02.75|LM3%00 0.80 | TDAT170s 300 | 3099 320 | 7B0BPIOS.00 [ 27128725350 | grop 120 | 'M6402 450
7422 0.36 7415356 210 ZACSS 1.60 | 4506 0.80 |CA3130E 0.90 | LM3909 100 | TDA2002 3.25 8080A 4.20 Z808CTC 5.00 8797 1,20
7423 036 | 74LS00 024 | e Tgg | J4C107 .00 4 4507 0.35 |CA3130T 1.30 | LM3911  1.80 |TDA2003 1.90 | goeca 300 | zeosDASTeoe | 27128307.50 | grgg [EX MoouLaTOl:
7425 040 | 74LS01 024 | o ionll ge | 7¢C150 500 1 4508 1.20 |CA3140F .45 |LM3914 350 | TDA2004 2.40 | gocgsa 750 27256252000 | 811595 140 | eMHz 375
7aze  oap | 74802 024 | 7AS36L 1801 7uCisr 200 | 4510 0555 |Ca3ia0T 1i00 |LM3915 340 | TDA2005 3.20 27256-302000 | giig96 140 | amus 4
7427 032 | 74L803 0.24 | ou-dcl g5g | 79C1S7 250 4 4511 055 |CA3146 226 |LM3916  3.40 [ TDA2020 320 | 5055 2200 27512 POA. | 81597 140 .
7428 043 | 7480 024 | Zh-cnel o) | 740160 180 | 4512 055 |CA3160E 150 |LM13600 1.50 §TDA2030 250 | goss 1750 TMS2716 5.00 | giis0s 140 IR
7430 0.30 | 74805 024 | 7o38s 28 | 74CI61 180 | 4513 150 |CA3teie 200 {M51513L 230 | TDA2593 5.00 | 8741 1500 m 88LS120 300 IMH
7432 036 { 74LS08 024 | 5 2uon (g | 7¢G162 180 f 4514 110 [CA3162E 6.00 |M51516L 4.50 | TDA2653 7.00 | 8748 16.00 i 9605 3.00 12MHZ - 12.00
7833 o3 | 74509 024 o90 | 760163 180 | 4515 110 |CA3189F 270 [ MB3712 2,00 | TDA3560 7.50 | Tsieo 1zoo | 2016150400 | SN 002, o0 IEIEIID
7437 o030 | 74Ls10 : 74CT73 100 | 4516 0.56 |CA3240E 1.50 | MC1310P 150 | TDA3810 7.50 2101 4.00 9637AP 160 | 32 768KH21.00
7438 oa0 | 74LS11 150 | 4517 2.20 |CA3780G 2,00 |MC1413  0.75 | TDA7000 3.50 § TMssssc 1450 | 2102 250 | corenor 1a00 ’ T00MHz | 2.70
7439 pa40 | 74LS12 150 | 4518 0.48 |D700z  €.00 | MC1458 045 | TEAT002 7.00 } TMS99%5 1200 | 21078 5.00 | Spraoss e | 9638 190 | ygaapu, 5o
7440 0.40 74L513 150 | 4519 0.32 | DAC1408-8%.00 | MC1495  3.00 | TLOB1CP  0.40 780 2.50 2111A.35 4.00 CRTA545 9.00 200MRz 2.25
7441 090 | 74514 150 14520 0.60 |pAC0800 3.00 |MC1496 o070 | Ti062 060 [ 750, 55 | 21742 350 [ Epelr” g 2 45760MHz(L)
74424 070 | 74815 150 | 4521 115 [Dac0308 2.00 | MC3340P 2,00 | TLOG4  0.90 2114 250 | o3 2800 '
74434 100 | 74LS20 150 {4522 0.80 |DG303  3.00 | MC3401 0.70 | TLO71 0.40 | zaog 550 EF9366 25 00 245760Mh2:S)
7444 1o | 74821 250 | 4526 070 ||AT356 190 [ MC3403 0065 [TLO72 070 | Zson 780 | 2147 400 | Erales 3me0 250
7445 100 | 74L822 0. 200 14527 0.80 |iCL73)6 €75 |[MFIOCN 410 | TLO74 1.1¢ MCE845  6.50 25MHz 250
7446A 100 | 74LS24 7405393 1.40 225 | 4528 065 |iCL7611 .95 | Mk50240 9.0 | TLO8) 0.35 4116 2.00 | ycegissp g.50 2662MHz 1.75
74474 100 | 74LS26 0. 7415445 1.80 225 | 4529 1.00 }iCL7650 4.00 | MK50398 11 00 | TLO82 0.55 4116-20 1.50 | yigaay gsg | 765A 1300 | 376MHz 150
7448 100 | 741827 0. 7415465 1.20 225 | 4531 0.75 liCL7650 256 | ML920  5.00 | TLOB3 0.75 SFF96364 g.0g | 5843 800 | 35795MHZ1.00
7450 0.36 741528 K 7408467 120 120 | 4532 0.65 ||CL8038 4.00 | ML922 4.00 | TLO84 1.00 41256-207.50 TMS9918 15.00 | 8277 P.OA 4.00MHz  1.50
7451 oas | 74530 o024 | Ji2ier 20 900 | 4534 380 [iCM7216B22.00 | MM6221A 3.00 | TLOS4  2.00 IRECIeSCUURMY 41256 157.50 | rucoooiio'ag | 8272 1300 | sigamnz 200
7453 o038 | 74532 0. e TSsT0 fi 4.50 14536 250 |iCm7z17  7.56 | NE529 220 |TL170  0.50 MMM TM3982910.00 | FD177V 2000 | sa3MHz 100
7454 038 | 74033 0. 745841 fo00 | 74C922 600 | 4538 0.5 |iICM7565 090 | NE53T 1.20 | TLA30C ~ 1.20 41643571 3 00 i 4 608MHz 2.50
7460 055 | 74837 7415608 74C923 650 | 4539 0.75 |iCM7E58  1.40 | NES44 1.30 | UAA1003-39.35 | 2651 1200 | 4164 200 FD1791 2000 | 4 09150MH22.50
7470 050 | 74LS38 0. 745610 740925 650 | 4541 0.90 |i¢7120  3.00 | NESSS 0.22 |UA759 320 | 3242 8.00 | 4164-20 2,00 INTERFACE FD1793 20.00 | 500MHz 150
7472 045 | 74LS40 o s o 74C926 750 | 4543 070 {(C7130 300 | NES56  0.60 |UA2240 120 | 3245 450 | 441615 350 ICs 5068 175
7473 045 | 741542 050 | sargent 3 100 fic7131 20 | NESes 400 [UAAT70 170 | 8920 380 | 453220 250 | Tapmer, 15.00 | FDI797 2200 | ool
7478 050 | 741543 1 749626 2.25 240 lic7137 350 | NEses  1.20 | UCN48O1A 4.00 3.50 ADC08081190 | WD1691 1500 | glritis vao
7475 060 | 74847 0. 7415628 2.25 036 LF347 120 |NES66 150 |ULN2001A 0.75 | 6958 550 | 4816AP/32.00 | ADs61J 20.00 700MHz 150
7476 045 | 74848 7405679 1.25 050 |[F351 0.60 | NES67 1.25 JULN2002A 075 | 635" 4igp | 5101/55014.00 | awgsSio 350 | w2143 12.00 | 71EBEE 120
7480 0.65 741549 7415640 2.00 74ALS00 2.40 1|r353 ©.90 | NES70 4.00 [ ULN20O3A 0.75 6551A  6.00 5514/51144 00 AM25LS2521 3.50 WD2793 27.00 8 00MHz 1'50
7481 180 | 74851 0. 741864013 00 | 74ALS02 140 LF355  0.90 |NES71  3.00 | ULN2004A 0.75 | ggoy"" 7759 | 5516  5.00 | anp5isas383s | WD2797 27.00 | geenud (ve
7483A 105 | 741854 © 7415641150 | 74ALS04 140 356N 1.10 [ NE5S92 0.90 | ULN2068 2,90 | gapsq 55 | 5517AP 6.06 | AM26LS31 1.20 10 00MHz 175
74844 125 | 74LS55 0 74ALS08 2.40 | F357 1.00 | NES532P 1.50 | ULN2802 1.90 ’ AM26LS32 1.20 = 10 50MHz 2,50
7485 110 | 748738 0 74ALS10 170 || M10CLH 4.50 | NE5533P 1.60 | ULN2803 1.80 | 6829 12.50 | 6116F-3 3.50 | am79100C 25.00 10 70MHz 150
7486 042 | 74LS74A 0 ; 74ALS20 0.45 I M30/A 0.30 | NE5534P 120 |ULN2804 1.90 | 6840  3.75 | 6116LP-3 350 DACB0- = =o'z 11.00MHz 300
7489 210 | 74LS75 0 7405643-13.00 | 74ALS32 090 1 M307 045 | NE5534AP 150 |UPC575 275 | 68B40  6.00 | 6264-1212.00 { Caly 2800 | 7032513UC 7.50 12 00MHz 150
7490A 055 | 74LSTBA 0 7405644 350 | 74ALS74 0.48 1iM308CN 0.75 | OP-07EP  3.50 | UPC592H 2.00 | 6850  1.60 | 6264P 15 750 | DmMaist  6.00 | pojosiac 700 12 00MHz 175
7491 070 | 74LS78 0 7415645 200 | 74ALS138 0.60 1 mM310 2.25 | PLLO2A  5.00 | UPC1156H 3.00 | 68850 2.50 | 6264LP-155.00 DP8304  3.50 1431MHz 160
7i92A 070 | 74LSE3A O 7408451 400 | 74ALS139 1.50 1im311 0.60 | RCa136  0.55 | UPC1185H 6.00 | DS$3691 3.50 REAL TIME 14756 2.50
7493A 055 | 74585 O 7405668 0.90 | 74ALS242 4.00 750 | M313 150 | RC4151 2,00 | XR210  4.00 | 6852 250 | 6514.45 400 | psgs3n 140 cLecK 15.00MHz 2,00
7494 110 | 7els86 o 743669 090 | 74ALS245 4775 750 [IM319 180 | RC4195 150 | XR2206  4.50 | 6854 = 650 | 6810  1.60 | pggsyr 150 16 00MHz 200
74954 0560 | 74LS90 048 | 7473570470 | 74ALS573 2,60 300 |IM324 045 | RCassg 055 | XR2207 375 | 68854  B.00 | 745189 180 | psagzp 1o | MCE8IEP 4.00 | 1M 200
743 080 | 741891  0.90 | 74Sggy 50 | 74ALSS74 450 260 |iM331z 1.15|S5668  2.20 |XR2211 575 | 6875 5.00 | 745201 360 | Dgag3y g5 | MOETAR 9.90 | T ISA -0
e 210 | a8z 0 74ALS5B0 2,60 420 |ims3z 130 Ssozdo  @oo [XR2216 678 8154 850 | 745289 2.25 | psgage 150 | MSMSIAS A0 | o150
74100 1.90 . 5 1 i
4107 080 | 7415938 o 4999 SERIES 650 [iMass  0a0 | Srrveams oo |zNavt 100 8155 380 | g3 gon | D555 22 |NEECEITTTEEN 19 seoutziso
41596 ; f - 8156  3.80 MC1d88 0 DECODER 20 000MHzt.50
7409 075 | 74LS 0 ! 3 200 fim343 .60 | SL490 300 [ZN414 - 0.80 1 oone 5o | 931422 7.50 C1 50 24 000MHz1.75
7410 075 | 74LS107 040 | 74S7an 5100 . 350 fiM3saP €50 | SN760I3N 3.00 |ZNA19P 175 | (500 50 | 93425 6.00 | MCMBY  0.60 | SAA020 800 | G nouiizt 7s
74111 055 | 74LS109 0.40 4002 0.25 | 22101 7.00 |(m377 300 | SN76023N 300 |ZN423E 130 | £202 200 MO3446 250 1 SAAS030 7.00 | gyt oy g
74116 (70 | 74tS112 0.45 4006 070 | 22102 7.00 |(M380N-8 1.50 { SN76033N 3.00 |ZNA24E  1.30 i MC3459 | 450 | Sams041 1600 | pynings 1700
748 190 | 74513 0.45 4007 0.25 | 40014 0.48 |im3zoN 150 | SN76115N 2.15 |ZN425E8 350 | 8220 p oA MCSS4T0 475 1 SARS0S0 9.00
74119 170 | 74LSM4 045 | 74500 050 | 4008 060 | 40085 1.20 |im3g1AN 1.70 | SN76489 4.00 [ZN426E8 3.00 | 8226 4.5 [ erow: |MEHIEEEY
74120 100 | 7415122 070 [ 74502 050 | 4000 o045 | 40097 036 ImCi496 070 | SN76495 4.00 | ZN427E8  6.00 MC3486  2.25 VOLTAGE
74121 055 | 74L8123 080 | 74504 050 | 4010 0.60 |40098 040 |'m3gz 325 | SN76660 120 | ZN428E8 450 | 8228 550 MeSagy 122 REGULATORS
74122 0.70 | 74L8124 140 | 74505 050 | 4011 0.2 | 40100 150 | m387 220 | SPO256. ZN429E8 225 8243 260 | 28L22  4.00 Med02a 550
74123 080 | 74LS125 050 | 74508 050 4012 025 | 40101 1.25 [ m3gsn1 1.00 | AL2 7.00 |ZNaa7E 900 | 8250 950 | 24510 250 MCa0ad 550 1A FIKED VOLTAGE PLASTIC TD220
74125 065 | 745126 050 | 74510 050 | 4013 036 |40102 130 | m3g7 270 | SP85ts  7.50 |ZN449E 300 185030 200 | mciaat1 900 +ve v
74126 055 | 745132 065 | 7451 075 | 3014 o060 | 40703 200 {im383 1o | TA7120 1,20 |ZN4SOE  7.50 | 82514 3.25 | IBSAGS0 200 | ycisyp 7sp | 5V7B0S 045 7905 0.50
74128 055 | 745133 050 | 74520 050 | 4015 o070 |40104 1.20 |(m3g1  180] TA7130 140 |ZN45aCP 3o | 8253C5 350 [ 7asiee  1so | G5t (90 | evree ool o ]
74132 075 74L5136 045 74822 0.50 4016 0.36 40105 150 | m3gan 110 TA7204 150 JZN1034E  2.00 B255AC-5 3.20 745287 225 75108 0.90 ?:J?S?Z gig 7gv2 050
74136 070 [ 74L$138 055 | 74530 050 | a4p17 055 | 40106 048 | M393 .85 ) TA7205 090 |ZNAT040 660 | 8256  18.00 | 745288 180 | o0 Y | isv7es 050 791 050
7441 090 | 74LS139 055 | 74532 0.60 | 4018 0.60 [40107 055 | m3saci 400 | TA7222 150 [ZNA134J 23.00 | 8257C54.00 | 745387 225 | ii05  ggg | wvrews  oso s s
74142 250 | 74LS145 095 | 74537 060 | 4019 0.60 |40108 320 |(m703 0135 | TA7310 150 | ZNA234E 9.50| gr5g 82523 150 | gy qep | MV om0 7en 5
74142 130 | 74LS147 175 | 74538 0.60 2020 0.80 | 40109  0.80 : S9C-5 4.00 | 825123  1.50 11 120 1A FIXED VOLTAGE PLASTIC Y092
74144 270 | 7418148 140 | 74540 050 | 4021 0.60 | 40110 225 8271 POA | gosiz9 175 | 72 140 | svrsLos 030 SV79L05 0.5
74145 110 | 74LS151 085 | 74551 0.60 4022 070 | 40114 225 8275  29.00 75015 vag | 6v78L06 030 12v79L12  0.50
74°47 170 | 74LS182 200 | 74564 0.45 4023 030 | 40147 280 8279C-5 4.80 8Y 78108 030 15V 79L15 050
. . 8282 4.00 75121 140 12V 78L12 0.30
74148 140 | 7415153 065 | 74574 070 | 4024 048 | 40163 1.00 Please note all prices are 75122 140 | wv7BLE 030
74150 1.75 74L8154 160 | 74885  3.00 4025 0.24 | 40173 1.20 k p 2 8284 460 | 2816 3015 00 75150 1.20
741514 070 | 74LS155 065 | 74586 100 | 4026 0.90 | 40174  1.00 subject to change without 8287 380 | 2kx8 30.00 | 73154 120 OTHER
74153 080 | 745156 065 | 745112 150 | 4037 o0.40 | 40175 1.00 i 82880 950 | 9306256 bits | 75159 220 REGULATORS
74158 140 | 74LS157 050 | 745113 120 | 4028 o0 | 40192  1.00 notice. 87554 16.00 | (16%16) 4.50 | 78180  5.00
74155 080 | 74LS158 065 | 745114 1.20 4029 0.75 | 40193  1.00 i " Fixed Reguistors
74186 0.90 | 74LS160A 0.65 | 74S124 3.00 | 4p30 o035 | 40194 1.00 LM309K ~ 1A 5v 140
74157 080 | 74S11A 075 | 7i5152 Yoo | 4037 195 | 40248 150 Soskc  SASY ]
74159 175 | 74LS162A 075 | 745133 0.60 | 4032 1.00 | 40245 150 NSTI7 050 [T oee = 78H12 SA 12V 640
70 110 | TSIOAOT5 | 7St 1m0 | doss 17 | 40257 180 BNy mEDTaw 02 | Tis 015 | vanasie mesukrons .
a6l DB JiSiesa 110 | rie 190 Ao3a) [ree aosss  Mys0 Only current prime grade oceri  wso | SANTLZN D6 | Tizzz  ox8 | tMmsan T 250
74163 110 | 7ALSI6BA 150 | 7u5i51 150 | 4p3a 2050 | 80C95 075 components stocked. ORetz 1o | [FELTLZRZOX | mi2zs 022 | RV, 18 240
74164 120 | 748168 130 | 745153 150 | 4037 170 |80C97 075 gRee0 2 ey 03 | countens [IIMES e
74165 110 | 74L5169 100 | 745157 2.00 | 4038 1.00 |80C98 0.75 OGS [ GO COUNTERS [M3%K 10+ vaR 1500
74166 .40 | 74LS170 140 | 745158 200 | aga0 o060 SFH205 100 T00 o N ]
74167 400 | 74LS173A 100 | 745183 3.00 4047 055 T2 055 [ 0 iep ! 740925 650 | giios. 5A 5V 575
74170 200 | 7415174 0.75 | 745169 550 0 05 TILT8 0.55 74C926 6.50 | 78HGKC  5A+VAR 6.50
U 740817 4042 .50 L 31 1 BarGraph 74C928 6.50 7BGUIC 1A+ VAR 2.2
7472 420 LS175 075 | 745174 300 | 443 060 B1B 2 | peg 225 & JOHGKC  5A-VAR 675
74173 140 | 7ALSI81 200 | 745175 320 | 4043 0.60 TiLs 120 4 o0 225 72168 2200 | J2H5C 1A=VAR 230
20174 110 | 745183 190 | 7:5188 180 | 045 100 We also stock 0 075 ZN1040 6.70 | SwivcHiNG REGULATORS
105 | 74LS190 075 | 745189 1.80 | 4046 060 MANGEIO 2.00 | LM3gi4 350 | coices =
100 | 7L 075 | 745194 300 | 4047 0.60 '- m NSBSEB1 570 | M395 350 | toiee 300
150 | 74LS192 0.8 | 748195 300 | 4048 055 a wide range of FND357 100 | T3 650 | (MJs1 350 | TLes 300
150 | 74LS193 080 | 745196 350 | 4049 0.36 g9 FND500 729 100 | UDweis 320 | 78S40 250
¢ 74LS194A 0.75 | 748200 450 - ! i ; RCA195 150
3o | 7ecSisa 07 | 7iShe g | 4050 035 Transistors Diodes D aom L0 o BEDS RO SR B OPTO ISOLATORS
L FND507 MANBS10  1.50 L g !
74196 0.80 | 748225 5.20 ’ ’
m 7asier 080 TiSas ¥a0 g . Q20 woom | KuNesicRZsoN| UL RO Dre BT
74 ! 745241 400 1LQ74 20 | T2 070
1 | asaiest | e i Triacs Plastic, oUre 100 Sadt 1% | MG dw | om
130 ;Ztgg:; g-gg 745251 250 B . d R . f- 0L707  1.00 | ULN2g0s 190 mggzasg% }-2‘6 Q‘L‘alg g;g
: 745257 250 ] 