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synthesized signal generator
for field or bench use

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

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

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

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

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




AF & RF MICROVOLTMETERS

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

A.C. MICROVOLTMETERS

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

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

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

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

Y

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

BROADBAND VOLTMETERS

type

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

+0.7dB from 1MHz to 50MHz.

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

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

v LOW-COST — BY DESIGN

v/ CONVERSATIONAL LIQUID
CRYSTAL DISPLAY

v NINE STANDARD TEXTOOL ZIF
SOCKETS

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

v PROGRAMS ALL COMMON [RelEaSTspromBReinRe!
EPROMS

v/ CHOOSE NORMAL OR FAST
PROGRAMMING

v/ SINGLE KEY OPERATION

v CHECKSUM FACILITY — SIX HEX
DIGITS

v REFUND IF PRODUCT RETURNED
IN 2 WEEKS

v/ 12 MONTHS WARRANTY — PARTS
AND LABOUR

v TODAY DESPATCH POSSIBLE — |&

\ PLEASE PHONE )

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

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

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

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

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

Telex: 418442
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I_ " Please tell me more about how XIXmw j

XIXIN

DISC DRIVES
SET THE
STANDARD

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

1n

Compact 35" micro-floppy drives

B High performance — low cost.

B Up to 1MB unformatted data storage.

M Single or double sided: single or double
density.

B Standard 5;” interface to simplify
system bulldmg

High speed 33" hard disc modules

B Reliable Winchester technology.

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

B Standard ST506 interface.

Disc Drives set the standard.

Namy

M & B RADIO (LEEDS)

THE NORTHS LEADING USED TEST-EQUIPMENT DEALER

OSCILLOSCOPES.

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

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

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

RHODE-SCHWARZ

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

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

175.00

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

UHF Test Receivers 280 to 4600 MHZ
USVD

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

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

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

Fluke ~RMS Differential Voltmeter
9318 450.00
HEWLETT-PACKARD.

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

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

Generator

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

Voltmeter

Marconi Electronic

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

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

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

5363A 400
RECEIVERS

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

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

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

a4

Solve all your Power Problems by contacting

E.M.S.

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

power problems.

Products range from 35VA switched square wave

Power Packs to 1KVA fully uninterruptible sine

IPos
| | sition wave systems.

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

Telephony to 60 amps

Eww/t;/eA

Sarel Limited.

Cosgrove Way, Luton, Beds.
Telephone: Luton 20121

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

Chairborough Road
% S LU m/ High Wycombe
* Bucks

Tel: (0494) 448484
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METEOR 1000 (1GHz) £192.05

FREQUENCY COUNTERS

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

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

and prices available on request.

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

HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST

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

PLUG-IN MODULE SYSTEM

> -

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

WE MANUFACTURE BEAUTIFUL ENCLOSURES, AND THEY ARE NOT EXPENSIVE.

RECESSED CONTROL PANEL -

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

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

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

FLAT CONTROL PANEL

& & O 6 & & &

- «
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What th

mpetition

hasn't been waiting for.

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

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

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

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

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

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

MULTI-FORTH 83 FOR TH

4 !or__ ©f
- BBCU

16k Eprom type 27128

_—

ulti-tasking operating system

Micro _—""forReal-Time use.

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

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

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

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

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

BBC MICRO
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COMMENT

Warfare
hardware

An ex-civil servant who used to
design weapon systems for the
Ministry of Defence recently
asserted that modern aircraft,
ships and tanks are so stuffed
with extremely complicated
equipment that it is quite difficult
to get them to work at all, even
during exercises, let alone in
circumstances for which they are
intended — killing people. The
electronics become more
involved as new requirements are
imposed on the designers, the
natural result of overcomplexity,
as always, being unreliability.
Equipment is well hardened to
magnetic pulse, but when a plug
is dirty or a power supply
designed ten years ago finds life
too much for it when yet another
micro is crammed into the last
available corner, then the system
will fail, probably when it is most
needed.

All this runs completely
contrary to the lessons learned
years ago in industry, when it
became clearer than ever before
that one cannot continue to add
bits of circuitry or even more
units to a system without
sacrifices in overall reliability.
Not many electronic circuits or
systems could, in truth, be called
simple, but the simpler the better

has always been the required
attitude.

It may be that designers
cannot keep up with Service
requirements. It is unlikely that
the electronic systems designed
for a new aircraft will survive in
their original form for long, since
the users continually ask for
more facilities. Modifications
and extras pile up and the
original, bird's-¢ye view of the
system is obscured. Thereisno

—_— e

needed and, ifit is, not much
hope of its being effective in
preventing total devastation, but
at least it keeps a large number of
people in employment. Of
course, they would be far better
occupied in using their skills to
make something useful —
medical, educational, industrial
or purely scientific — or simply
stop doing what they are doing
and let us have the money for the
railways or a new lot of sewers for

chance to call a halt and havea London’s crumbling drainage
complete, integrated redesign system.
because, even if the system were Some apologists among us
not needed urgently — andit . may have thought that ‘defence’
always is — by the time the money was well spent if it would
redesign was complete, another  protect us from attack. Since it
backlog of extras would have built  appears that it will probably be in
up. the maintenance bay or have the
ltis, of course, fairly engineers poking about inside it
harmless, except for the obscene  when the sirens sound, maybe
cost of it all. There is not much the spending ought to be
chance of the weaponry being re-examined.
L
F h , then the whole system would
ree p Oﬂes s  remain ‘public property’. If we
look at the massive profits of BT,
Much as we are opposed to the most of which come from the
privatization of British Telecom,  services to business and
considering it to be a public industry, then isn't it conceivable
resource and asset, there may be  that there could be enough for us
away of capitalizing (pun all to get a share of the profit, to
intended) on the situation. Mr about the value of our phone
Norman Tebbit announced that bills? At the same time we should
individual subscribers willhave  not buy too many shares; don't
special arrangements to enable forget that the Labour Party are
them to acquire sharesin BT plc.  committed to re-nationalizing at -
If every single individual the first opportunity, whenever
subscriber were to buy shares they may be returned to power.

Performing rights

Anoticein the London,
Edinburgh and Belfast Gazettes
announces that, with effect from
June8, clause 1(1)(c) of the
amateur radio licence has been
replaced by the following verbal
material:
“To use the station as part
of the self-training of the
Licenseein
communication by
wireless telegraphy during
disaster relief operations
conducted by the British
Red Cross Society, the St
John Ambulance Brigade,
the County Emergency
Planning Officer, or any
police force in the United
Kingdom (‘The user
services'), or during any

exercise relating to such
disaster relief operations,
or any other operation
conducted by the said user
services (provided that
such other operations shall
not exceed 4 in any one
calendar month and not
more than 12 in any one
calendar year) for the

" purpose of sending to
other licensed amateur
radio station such
messages as the Licensee
may be requested by the
user service concerned to
send and of receiving from
any other licensed amateur
radio station such
messages as the person
licensed to use such other

licensed amateur station
may be requested by the
user service concerned to
.send.” .
The Wireless World computer is
now busy setting this to music.
Something after the style of

- Mahler strikes us as appropriate,

though some have argued
forcefully for Havergal Brian. For
the first performance, we hope to
engage as tenor soloist the man
responsible for the piece, Mr A.
J. Nieduszynski of the
Department of Trade and
Industry.

A souvenir programme
including the text in full will be
available shortly from the DTT's
usual agents, in exchange for an
RAE pass slip and a fee of £12.
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NEWS

Musing its way past King’s
College Chapel, Cambridge is
this giant silvery reproduction
of Rodin’s ‘Thinker’. The
Thinker has been adopted by
Hi-Tek Electronics for their
corporate symbol and they had
the reproduction made for an
exhibition stand. Unlike
Rodin’s original, which is only
a third of the size, this Thinker
is made from fireproof
polystyrene, not cast bronze
and is pasted all over with
metallic foil.

i

Sinclair'smighty

chips

Metalab, The Sinclair Research
think tank, is to develop a ‘fifth
generation’ super-computer
using wafer-scale integrated
circuits. Such circuits, described
in Wireless Worldin July 1981 by
the inventor, Ivor Catt, involve
using a whole slice of silicon to
build a computer. Normally
integrated circuits are produced
on the slice, or wafer, which is
then ‘diced’ into all the separate
chips; the chips are encapsulated
in plastic and then connected to
eachotheronap.c.b.
Wafer-scale integation cuts out
many of these processes and
connects the circuits to each

other actually on the wafer. Not
only is there a saving in effort and
space but clever use of the
internal architecture of the
circuitry can enable the computer
to repair itself. For example, if a
section of the memory is
defective the circuit can re-route
the incoming data to a new
section. The system requires
that memory is not at a fixed
address; memory blocks are
labelled and may be shunted
about and called by their label.
This in turn leads to the
possibility of using parallel
processing; working on different
sections of data at the same time

to speed up the process.

The particular architecture
used in this approach still divides
the slice into chip-sized sections
and Sinclair Research thinks that
there are several advantages to
this compared with making a
single wafer-sized circuit, the
method being adopted in
America by Trilogy, under the
leadership of Gene Amdahl. Sir
Clive Sinclair has said that
wafer-scale integration is now a
major research effort with which
he believes will take his company
ahead of the Japanese and
American rivals in
fifth-generation computer
technology. He hopes to obtain
funding from the Alvey
Committee. Like so many of his
products in the past, Sinclair will
not be manufacturing the wafers;
they are talking to manufacturers
who may do it for them. The first
wafer-scale memory chip should
be produced ‘by the end of 1985,

Magnetic flip

According to Professor
Bannerjee of Minnesota
University, we might be about to
undergo a reversal in the Earth’s
magnetic polarization: These
things happen about every

100 000 years or so, says the
Professor, who has examined the
polarization of rock laid down in
Lake Minnesota. Rocks retain
the polarization prevalent at the
time that they are laid. The
imminance of the change is
predicted by the current
progressive weakness of the
Earth’s magnetic field which has
reduced to a tenth of its power

1 over the last 1000 years. What

would happen is that the
magnetic north and south poles
would reverse but would not

- o i T
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necessarily be in the same places
(they tend to wander anyway).
The implications of such a switch
are of gigantic proportions. All
the magnetically based
navigation systems would be
upset and not only human ones;
birds and other migrating
animals are thought to use
magnetic guidance. Even bees
have an internal magnetic
compass. The magnetic field
around the Earth; the

Magnetosphere, protects us

from a lot of solar radiation. If the
magnetosphere were to collapse,
even for a short period, the Earth

-would be subject to fierce

radiation. One theory about the
end of the age of dinosaurs is that
it as caused by such a magnetic
reversal. However the Professor
cannot predict how soon this
cataclysm will occur. Sometime
in the next 1000 years is his
estimate.

Jobsto save
energy

Seeking both to provide
employment and to work towards
methods of saving energy, The
London Energy and Employment
Network (LEEN) is offering
workshop space and expertise for
‘the development of new products
in the field of energy efficiency.
Given that there is a great
potential existing for methods of
saving energy in homes, offices,
factories and in transport, LEEN

is inviting individual and small
firms who have any original ideas
to apply. They will be provided
with machine-shop and
electronic facilities for research
and development which they
could otherwise not afford.
Technical assistance is available
and on the development of a
product help with marketing and
financing is also at hand. LEEN
was formed last year as a division
of the Greater London Enterprise
Board. Itis based at 6
Avonmouth Street, London SE1
6NX.

How big s
yourTV?

A new standard is to be adopted
by tv manufacturers to describe’
the size of a tv picture. Up to now
the phrase 22" tube is often used
to describe a tube where the
diagonal of the visible part of the
display can be less than 21
inches. As this can be misleading

and may actually contravene the
Trades Descriptions Act, the new
method will be to give the length
of the visible diagonal and as the
method is to be adopted
internationally, it will be in cm.
The system is to be used on all
the recently introduced ‘flat’
square’ tubes. Existing tubes
may use such designation as 22”
(53cm, V) where the V stands for
visible. Visible may also be
spelled out. .
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Space
network
success

Project Universe was an attempt
to provide a high-speed,
high-reliability communications
network to a wide area, via
satellite. The experiment was a
joint industry/academic project

and included contributions from
GEC, BT, Universities of
Cambridge and Loughborough,
University College London, and
the Rutherford Appleton
Laboratory as well as software
contributions from Logica Ltd.
Logica applied encryption to data
transmission in a way that
required no changes to user
software. They did this by
combining the key handling of
Public Key cryptography with the

higher speed of Data Encryption
Standard.

They also managed to write
the software for a Teletext
system entirely in the C
development language. Also
successfully demonstrated over
the satellite network was a
distributed software
development system which
enabled any member of a
development team from a remote
site to use any other computer in
the system as easily as their own.

Don’tforget
toenrol!

Readers are rethinded that the
season of mists and mellow
fruitfulness is also the time for
enrolling in evening classes. We
have been sent reminders by a
number of schools and colleges
for enrolment in early September

for students wishing to take the
Radio Amateurs’ Examination;
however many adult education
institutions do courses in all
manner of subjects which can be
work or hobby-related or just
plain fun like flower arranging, or
learning Early English or
Icelandic, or playing a musical
instrument. Now is the chance to
bind all those back numbers of
WW at a bookbinding class!

This pocket radio from
Panasonic is only 3.9mm thick
and measures 91 by 55m,
slightly larger than a credit
card. It receives a.m. and f.m.
stereo transmissions which it
plays through miniature
headphones. The built-in NiCd
battery can last for about five
hours of playing time but
takes about the same time to
re-charge, using the charger
stand provided.

The minuscule size has

been made possible by the
development of what
Panasonic call radio
high-density circuits (RHCs)
four of which are used in the
set. Many components have
been redesigned including the
variable tuning capacitor,
volume potentiometer,
tantalum capacitos i.f.t. and
the a.m. aerial, each of these
being less than 2.8mm thick.
The printed wiring is
incorporated into the back
panel of the case. The sets are
likely to be on sale in the UK at
the end of the year.

Engineers
jamboree

The first ever national assembly
of registered engineers will be
held next year. Instigated by the
Engineering Council, the
assembly will provide a platform
for ‘grass roots’ engineers to
voice their views to the
Engineering Council and also act
as a forum to which the Council

will report on its activities.

A detailed plan for the
Engineering Assembly and a
linked regional structure has
been published by the Council.
300 000 engineers comprising
chartered erigineers, technican
engineers and engineering
technicians throughout the UK
will have the chance to elect
representatives to attend the
annual assembly. The
representatives will be grouped
locally'in some 20
‘constituencies’ throughout the

country. They will also belong to
regional committees established
in each constituency, and the
committees will initiate local
activities which will slot together
with the policies of the Council
and include the co-ordination of
information about the profession
to schools together with the
cultivation of links with local
communities, employers, trades
unions, industry academic
institutions and local
government.

Thorn buys
Inmos

Thorn-EMI are to pay £95M in
cash for a 76% share of Inmos,
the British semiconductor
manufacturer. Inmos was
originally financed by public
funds through the National
Enterprise Board. It has
developed a manufacturing
facility forl.s.i. microcircuits,
particularly c.mos memory
circuits, and is working towards
fifth-generation computers with
the development of the
Transputer, a microprocessor of
advanced design. It has taken
over £100M to get the company
fully operative and into a position
when itis actually profitable. It
was perhaps the jewel in the

NEB’s crown, but has been made
subject to the Government’s
policy of moving as many as
possible publicly owned
enterprises into the private
sector.

The remaining 24% of the
shares are all owned by Inmos
staff and it is thought that
Thorn-EMI are willing to make
them ‘offers that they cannot
refuse’

Inmos is to be given a degree
of autonomy, being allowed to
operate as a separate entity.
Thorm-EMI will encourage the
company to ‘continue to fulfil its
long term objective of developing
a capability to produce standard
memory and microprocessor
devices and the v.1.s.i. silicon
systems which will be a
foundation of the electronics
industry in the 1990s and

beyond’.

Inmos have announced that
they have come to an agreement
with the Japanese MNB/Mineba
to licence the production of the
Inmos 256K dynamic ram. Up to
now NMB have made miniature
precision mechanical parts
including instrument bearings.
Because of the cleanliness
required for such manufacture,
NMB are familiar with
clean-room working and are
constructing a wafer fabrication
plant. Both companies seem very
pleased; NMB because the
Inmos design and process
technology are ‘significantly in
advance of the technology
available in Japan and elsewhere’
and Inmos because NMB can
offer the manufacturing expertise
and will provide a second source
for their product.
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RADIOCODE CLOCKS

ATOMIC TIME, FREQUENCY AND SYNCHRONISATION EQUIPMENT
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SOLVE
PROBLEMS

("NEW PHASE-MODULATION SYSTEMS )

Until recently, atomic time and date information was only available on v.Lf.
transmissions using amplitude modulation. The RCC 8000AM series of
equipment uses these transmissions to offer high noise immunity and high
accuracy, particularly at very long range.

The new RCC 8000PM series of equipment uses, for the first time, phase
modulated tranmissions with massive radiated powers of up to 2 Mega-
Watts to offer long range, excellent noise immunity and no scheduled

\maintenance periods.

C w

NEW PRODUCTS

The AM and PM series of Radiocode Clock equipment has been further
expanded to include seven new models ({from top) 80008 — combined
clock, frequency standard and optional stopclock. Internal standby power
supply — with dual rate constant current charger. Time-event log — prints
hours, minutes, seconds, milliseconds and day of year, on receipt of a log
pulse. Speaking clock — time announcement or audio recording. Slave
controller — total control of single-standard master/slave systems ie one
pulse/sec. Dual standard slave controller — total control of two different
and independent slave systems, ie. one pulse/sec and one pulse/half min.
Slave distribution amplifier — maximum flexibility for the largest
master/slave installations requiring dual standard operation, multiple cir-
cuits and complete master/slave backup. )

("'NEW OPTIONS

A continuously expanding range of fully integrated software and hardware
is available for both series of Radiocode Clock equipment. Standard op-
tions now include:

@ IRIG B precision serial o/p

@® RS232/V24 1mS resolution
@ General purpose parallel o/p
@ FSKrecord/replay system

@ Time code generators

@ Intetligent slave systems

@ Standard frequency outputs
@ Stopclock operation

CIRCLE 32 FOR FURTHER DETAILS.

@ Keypad entry of alarm times @ Calibrated systems for
@ Keypad entry of time/date increased accuracy

Radiocode Clocks Ltd*

Unit 19, Parkengue, Kernick Road Industrial Estate
Penryn, Falmouth, Cornwall. Tel: Falmouth (0326) 76007
(*A Circuit Services Associate Co.)

A.E.S. DATA. WORiD PROCESSOR SYSTEM (consisting
of Processor, 2 x Shugart SA801 Disk Drives, Qume
Daisy Wreel Printer & VDU with Keyboard) With
info . . Y. £500
SHUGART DISK DRIVES. Cabinet containing 2 x 801
Disk Drives with PSU & FORMATOR Un-used ... £250
DIQBLO HITYPE 11 Daisy Wheel Printer 1355 WP . £250
SANYQ TV MONITOR 12in Green. Composite Video
Un-used. ... . ... £65
9in TV MONITOR. Black & White. Composite Video £50
GE TERMINET PRINTER with Keyboard. Upper & Lower
Case. . . -l - 2100
TRANSTEL DOT MATRIX PRINTER. Compact. Serfal{
Interface With Info. . . . 265 |
DATA DYNAMIC 390 (Teletype ASR33) — Printer,

Keyboard, Punch & Reader in Sound Proof
enclosure) . £50
AZTEC 20in MONITOR Black & White. Composite
Vvideo. .. £40
ftem No
0SCILLOSCOPES
2 TEK454 Dual Trace 150 MHZ Delay Sweep .. £700
3 PHILIPS PM3240 Dual Trace 500MHZ Deiay Sweep £500
4 HAMEG 705 Dual Trace 70MHZ Deiay SweepUn-used.  £450

6 TELEQUIPMENT 083 Dual Trace 50MHZ Delay Sweep. . £400

7 TEK454 Dual Trace 50 MHZ Detay Sweep £325
10 SOLARTRCON CD1740 Dual Trace 50 MHZ Duat TB Delay
Sweep a £300
14 TEK 585A Dual Trace B5MHZ Duai TB Delay Sweep £200
15 COSSOR CDU150Dual Trace 35NHZ Delay TB £200
16 HAMEG 203 Dual Trace 20MHZ Built in Component
Tester .. 5225
17 SELABSSM111Duai Trace20MHZ £200
23 SOLARTRON CD1400 Dual Beam t5MHZ . £100
27 TELEQUIPMENT $32ASingle Trace 10MRZ £70
STORAGE CSCILLOSCOPES
32 TEK434 Dual Trace 25MHZ. £850
35 TELEQUIPMENT DM64 Dual Trace 10MHZ £350
36 TEK 564 Dual Trace 10MHZ Delay Sweep 1275

37 TEK Spectrum Analyser 50HZ-1MHZ. 547 Mainframe with
1L5Plug-n Unit £700

40 TELEQUIPMENTCT71CURVE TRACER £400
42 H.P. SHF SiG GEN 6208 7-11GHZ £350
46 H.P.UHFSIG GEN 6124 450-1230 MHZ £200

50 MARCONI AM/FM Sig Gen TF2008 10KH-510MHZ . £1,250
52 MARCONI AM/FM Sig Gen TF1066B/6 10-470 MHZ . £325
59 MARCONT AM/FM Sig Gen TF395A/21.5-220 MHZ . £250
62 MARCONI VHF Sig Gen TF1064B/5M 66-108, 118-185,

450-470MHZ o
63 MARCONI OUTPUT TEST SET TF1065 for use with TF1064 &
TF395 range Sig Gens £
66 ADVANCE AM Sig Gen E2100KHZ-100MHZ £40

72 TEK Constant Amplitude Sig Gen 1908 350KHZ/50MHZ. £100
74 MARCONI WIDE RANGE 0SC TF1370A 10HZ-10MHZ (Square

waveto 100KHZ) . . £95
78 ADVANCE Sig Gen J3B 10HZ-100KHZ Sine/Sq. £175
80 WAYNEKERRAF SigGen $121 10HZ-120KHZ, £40
87 H.P.Pulse Gen214A 10HZ-1MHZ £250

89 EH PULSE GEN 139L 1KHZ-20MHZ Single/ Oouble Pulse £200
95 AOVANCE PULSE GENPG50020 0.1KHZ; 20mV-50V Output
Single/Oouble Puise . . 875

99 TEK TIME MARK GEN 180 £40
102 BONTOON Q METER 260A 50KHZ-50MHZ £250
104 MARCONI O METERTF329G 50KHZ-50MHZ .. 5150
106 MARCON!IUNIVERSAL BRIDGE TF13130.25% £200
108 MARCON! INSITU UNIVERSAL BRIOGE TF2701. Battery

Operated £300

109 WAYNE KERR Autobalance Component Bridge B2t .. £250
114 WAYNE KERR COMPONENT BRIDGE B52t (CT375) L

100uH-500kH; C 1pF-5F; R1 milliohm-1000 Mahm. £35
117 WAYNE KERR VHF ADMITTANCE BRIDGE BBC1 with Source

S161 & Detector R161 . . . £400
119 MARCONI AM/FMMod Meter TF2300S 2-100MHZ £375
123 AIRMECMOO METER AM/FM type 210 3-300MHZ £95
124 MARCON) RF MILLIVOLTMETER TF2603 50KHZ- 1500MHZ

1mV—3VFSD. . £375
125 MARCON( ELECTRONIC VOLTMETER
TF260420HZ-1500MHZ AC/DC/Ohms AC300mV-300V FSO;
DC 200mV-1KV FSD £175
144 AVOMULTIMETER Model 7 PAPET. £20
146 AVO MULTIMETER Mode! 8 P&PET. £45

152 MULTIMETERU4324. 33 switched ranges 20K Ohm per volt
Comple with leads & battery, Brand New. Dre year guarantes
P&PEs £15

160 FARNELL STAB PSU TSV30/5 0-30V 5A. Cusrent limiting

Metered
161 FARNELL STAB PSU TSV30/2 0-30V 2A. Current limiting
metered £50

163 ROBAND VARECO PSU type 33-2 0-33v 2A. Current iimiting
metered {in current production) .

169 KINGSHILL STAB PSU Model 500 0-60v C.5A. Current
limiting. Metered P&P £7

180 BRANDENBURGH PHOTOMULTIPLIER PSU 475R 10-2100V

5mA Metered £200
190 VOLTEX PSU Model 82-635 +/-5V;+12v,+24V High current
Un-used £15

191 AC/DC ELECTRONICS PSU MODULE 251 5¥ 24;+/-12V 0.4A
Un-used P&PE3 ..

206 BAK LEVEL RECORDER 2305 8 £400

209 B&K MEASURING AMPLIFIER 2606 2HZ-200KHZ .. . £600

THISIS A YEKY SMALL SAMPLE OF STOCK. SAE or Teiephone
for LISTS
Please check availability hefore ordering. Carriage ait units
£10. VAT to be added to Totai of Goods & Carriage.

STEWART OF READING
E 110 WYKEHAM ROAD, READING, BERKS RG6 1PL g!!
Telephone:

Callers welcome 9 a.m. 1o 5.30 p.m. Monday to Saturday inclusive

0734 68041

CIRCLE 63 FOR FURTHER DETAILS.
ELECTRONICS & WIRELESS WORLD SEPTEMBER 1984

is ki FOR A DETAILED BOOKLET ON REMOTE
v e 1S
(D These kits have been designed 10 enable infra-red remote
ent appliances by control 10 be incorporated into virtually any application
means of coded from swiiching car locks or alarms to controlling Hi-F1or TV
pulses in the mains The exact application will determine the intertace circuitry
wiring which may be

not supphed| between the raceiver and the device 10 be
. controlled In many cases this could by a relay or trac

decoded by special receivers anywhere General instructions and apphicatiens are supphed with the

in the house. The transmitter may be kits The kiis are coded and provide a high degree of noise

: immunity and securty

controlled manuatly or by the computer MK18 Transmitter Kit. For use with MK 11 MK12 Receivers

interface enabling your favourite micro

to make your coffee in the morning,

switch lights anywhere in the house, or

your electric blanket in your bedroom.

rHOME CONTROL CENTRE ' REMOTE CONTROL KITS 1
=

and MK9 10 13 keyboards Requires PP3 battery Size
8 2+13cms Range appraximately 601t £6.80
MK11 Receiver Kit. Mains poweted Provides 10 latched
plus 3 analogue outputs Ideal for controling audio
amphfiers TV ar hghting circuits where control of lamp

f brghtness s required £13.50
Just think of the - MK12 Transmitter Keyboard £a.35
possibilities — and no MK19 DC Controlled Stereo Amphfist Kit. It control of
wiring! sterea amphifier 1s required, the MK13 may be used
The Eit comprises a —— providing tor remote control of base. 1reble and volume {or
) ’ balancel This kit alsa includes a ane of 10 decoder with
transmitter. with pre LEDs for remote selection of programme o channe! May be
driled box and two connecied between the pre amp and power amp Sections
receivers. XK112 £42.00 of almast any audio amphfie, £10 70
MK12 Receiver Kit
XK111 MK12 (state latched or
i momentary} £13.50
(add'l MK9 d.-way Transmitter
tiona Keyboard £190
receivers) MK10 16-way Transmitter
€10 Keyboard £5.40
MK15 Duat Latched Solid Stat
Relay £4.50

MICROPROCESSOR XK 114

! CONTROLLED OPTIONAL
MULTI-PURPOSE TIMER RELAY KIT
Now you can run your central heating, ighting. hi-h system and lots more £3.90

with just one programmable imer At your selection it 15 designed 10 contral
four mams outputs independently, swiching on and oft at pre-set imes over
a seven-day cycle, eg. to control your central =

heating ncluding different switching tmes
for weekends), just connect it to your system

d d f 4

otk mit o mereee £39.00 220 s cor
dditional relays £1 65 each

Add 65p i & king +15% VAT 10 total
B e | Z2|  COMPUTER SHOWROOM

Add £2.50 (E ). £6.00 (elsewhere} tor p&ip,
L2 o0 5 24| Y| TOP HARDWARE, LATEST SOFTWARE
Goods by return subject to availability. PERIPHERALS. ACCESSORIES AND
9am to 5pm (Mon to Fri)

OPEN 300 e (sa0 MUCH, MUCH MORE!

FAST SERVICE - TOP QUALITY-LOW LOW PRICES

[rpe——pe
No circut 15 complete without a calito

ELECTRONICS g

11-13 Boston Road  7eL: 015678310 OROERS

01579 9734 ENQUIRIES .
London W7 3SJ 01.579 2842 TECHNICAL aFTen i

Kitincludes one relay. PCB to
accommodate wp to four
relays, terminal blocks. etc
to fit inside CT6000 box
Provides up to four 3amp
240V changeover contacts

CIRCLE 18 FOR FURTHER DETAILS.
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TELESCOPIC MASTS

Pneumatically operated telescopic masts.
25 Stardan¢ models. rarging from 5 metres
to 3C metres.

Hilomast Ltd

THE STREET HEYB3IDCGE — MALLCON
ESSEX CM9 7MB ERGLAND
Tel. MALDON (0621) 55480
Telex No 995&55

CIRCLE 49 FOR FURTHER DETAILS.

FIBRE-OPTICS EDUCATOR

A New Concept in Optical Equipment

The Fibre-Optics Educator is a low-cost, versatile instrument designed
primarily for organisations involved in or about to enter the field of fibre-optics.

It can function as:

TEST EQUIPMENT e.g. for accurate fibre attenuation measurements to a
range of-50dB, optical level measurements, and for testing out analogue and
digital optical transmitters-and receivers. Also, it may be set to give an audible
indication of low level infra-red radiation using the analogue loudspeaker out-
put or the digital buzzer output, with a length of optical cable acting as a probe.

TRANSMISSION EQUIPMENT for both analogue and digital data, over
free-space as weli as optical fibres. It is also ideal for:

TRAINING engineers, technicians and executives in the growing field of
fibre-optics. Suitable for industry, colleges and technology training centres.

The Fibre-Optics Educator comprises fully portable optical transmitter and
receiver units, optical cables, together with numerous accessories, a
comprehensive manual, and carrying case.

Designed and Manufactured in the U.K.

For further details contact:
ELLMAX Electronics Ltd.,

Unit 29, Leyton Business Centre, T L L M A X
Etloe Road, Leyton, London, E10 7BT.

Tel: (01) 5390136 ELECTRONICS

CIRCLE 39 FOR FURTHER DETAILS.

Happy Memories

Part type 1 off 25-99 100 up
4116 200ns .............. p—— 1.25 1.1 . 110
4164 200NS.......coceereeeee e 4.95 4.45 4.25
2016 150NS ....cccceee e 4.75 4.25 4.10
6166 200ns Low power.............. Call Call Call
6264 150ns.................... ...Call Call Call
2716 450ns5volt........... ...3.85 3.45 3.30
2732 450ns Intel type ................ 4.75 4,25 4.10
2732A350NS........ccceeceeeerre e, 5.2 4.69 4.50
2532 450ns Texas type.............. 3.85 3.45 3.30
2764 300NS.....cccrviieeeeeeneinenaeens Call Call Call
27128300NS.......cccevereeereerreanen, Call Call Call

Z80A-CPU.. £3.75  Z80A-P10... £4.20  ZB0A-CTC .. £4.85
6522PIA.... £3.70  7805reg... £0.50  7812reg..... £0.50

Low profile IC sockets: Pins 8 14 16 18 20 24 28 40
. Pence 12 13 14 16 18 24 27 38

Soft-sectored floppy discs per 10 in plastic library case:
5inch SSSD £17.00 ~ 5inch SSDD £19.25 5inch DSDD £21.00
5inch SSQD £23.95 5inch DSQD £26.35

74LS series TTL, darge stocks at low prices with DIY discbunts
starting at a mix of just 25 pieces Write or phone for list

Please add post & packin 441 to ordersunder£15 and VATto total
Access & Visawelcome, 2 ,Imnesemceon {054422)618
Non-Military Government & Educatiopal orders welcome, £15
minimum. Trade accounts operated, ‘phone or write for details

HAPPY MEMORIES (WW)
Gladestry, Kington
Herefordshire HR5 3NY
Tel: (054 422) 618 or 628

ELECTRONICS & WIRELESS WORLD SEPTEMBER 1984
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| / Phili s o Fluke
N\ o Hameg * Ice
Fuil Colour Catalogue . : ‘ TeSf Equpment

Send for your free copy now.

ervg Efneration —
able s
ultimeter v 3200~ --3—'3-&—91-

3200~

Electronic Brokers bring you the PM2518X —
an gxciting new devel in electronic test
snd measuring. The PM2518X is 8 hand held -
digits| multimster with eccuracy and
peor'(fjurl‘nmca eguel to mors expensive bench
models
An autstanding festure is the Elsctro
Luminescent Displey which automatically
gwitches itself on in the derk — invaluabla
when tskn rsadmgs in dimy lit erees. Pr A251 BX

MZ518X slgo offers eutoranging. 20
amp cum-ant range, true AMS measurements 2199 Compiete with Batzeries.

on AC voitage/ current, extended 4 digit
capabllrty /relative reference, and much,  Alse awsilable without

much rore. year werranty period. Luminescent Display at £185

PM2519/01 Automatic Multimeter 70 Series Handheld Multimeters

The new Phitips PM2519/(1 [lngltal New range of 3 DMMs from Fluke, Hllke JF73

Muitimeter offers analogue bar graph | offering 8 combination of digital ,
with digital display and the PM2518/51 | display with analogus ber graph for LIl e 265
offers IEEE/IEC 625 bus compatibility. | trend indication. Hllk e JF75
Aumramda ing "fgn?:sm%gmté%\ - fSulndta swn:ltll selects metlatsursmant OC accuracy 0.5%, 279
maasurs! on v nctions. All measurs volts, amps
16 referance resistances betwaen 500 ohms and diode test, 3200 cuumpand auto/ menugl ranging
to 8K0). Relstive measurements with high speed autoranging. Self diagnosis
. selectable refarer&cas Digplay wernings and autumgtlc battery power down. FI
' for confidence and safety. gg[gﬁflss ceses and 3 year warranty 0C socureny 0 . touch hold 2 9 9
52 5 FMgﬂ!l 5 IIMM mtll IEEE lntnmca £495 . facility multi-purpose holster
I e | 1 ™md ADD 15% VAT TO ALL PRICES Cerriage and Packing extra
T e = Electronic Brokers Ltd., 61/65 Kings Cross Road,
-
3 : London WC1X 9LN. Tel 01-833 1166. Telex 298694

CIRCLE 61 FOR FURTHER DETAILS.
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CUB

Control Universal Limited
CUBE Industrlal Microcomputers

Andersons Court, Newnham Road,
Cambridge CB3 SEZ. Tel (0223) 358757

INDUSTRIAL
MICROCOMPUTER SYSTEMS

The CUBE range of industrial microcomputer
modules, with BBC BASIC or FLEX, can provide
the complete solution to your microprocessor
control application.

Develop your target application with:

B BBC BASIC, using our EuroBEEB 6502
target processor developed with a BBC
Microcomputer.

B PL/9, Pascal or ‘C’, using our Eurorack
system or our BeebFLEX 6809 Second
Processor for the BBC Microcomputer.

Extend your system with our comprehensive
range of peripheral Eurocards which includes
memory, high-resolution video, digital, analog
and serial 1/0, floppy disk controllers, EPROM
programmers, and many more.

If you want to know more
about CUBE products, please
contact our team of sales
engineers for an appointment
at our premises or yours.

A\
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Sowter
Transformers

With 40 years' experience in the design and manufacture of severai hundred
thousand transformers we can supply:

AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE
YOUNAMEIT! WEMAKEIT!
OUR RANGE INCLUDES

Microphone transformers (all types), Microphone Splitter/Combiner transfor-
mers. Input and Qutput transformers, Direct Injection transformers for Guitars,
Muliti-Secondary output transformers, Bridging transformers, Line transformers,
Line transformers to G.P.O. Isolating Test Specification, Tapped impedance
matching transformers, Gramophone Pickup transformers, Audio Mixing Desk
transformers (all types), Miniature transformers, Microminiature transformers for
PCB mounting, Experimental transformers, Ultra low frequency transformers,
Ultra linear and other transformers for Transistor and Valve Amplifiers up to 500
watts, Inductive Loop Transformers, Smoothing Chokes, Filter, inductors, Ampli-
fier to 100 volt line transformaers (from a few watts up to 1,000 watts), 100 volt tine
transformers to speakers, Speaker matching transformers (all powers), Column
Loudspeaker transformers up to 300 watts or more.

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

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

E. A. Sowter Ltd.

Manufacturers and Designers
E. A. SOWTERLTD. (E-t-b§.hod 1941) : Reg. No. England 303990

The Bost Yard, Cullingham Roed, Ipswich IP1 2EG, Sutfolk
P.O. Box 38, Ipswich, IP1 2EL, England

Phone: 0473 52794 and 0473 219390
Telox 987703G Sowter
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HF ANTENNAS < <

Y MODE; Full half wave
operation.

Y BANDS; Up to 4 spot
frequencies.

w POWER; Receive to~
800W {PEP).

“w SWR; Better than 1.5:1
on channel.

THE SMC TRAPPED DIPOLE ANTENNA

has been developed to satisty the needs of commerical and military users. It is capable of
operation between 2 and 30 MHz on as many as four spot frequencies — each capable of
accommeodating many channels. Excellent matching and efficiency with a single coaxial
feed is offered by the use of SMC H1Q traps and the incorporation of a ferrite balun in a
full half wave design. NB: Power absorbing terminating resistors are not employed. The
antenna may be deployed using one or two support masts, instatiation incorparating SMC
light duty portable masts) can be easily effected by two people in half an hour

HF SSB TRANSCEIVER

TM180 “PIONEER” HF SS8
TRANSCEIVER. 1.8-18MHz, 6
channels 100 watts RF output
measuring only 95(H} x 240(w)
x 310(D)mm and weighing 6kg.
May be operated as a base or
mobile transceivaer, comple-
menting our trap dipole and
HW4 mobile aerials. Prices start
at £700, making this unit not
only very attractive but highly
competitive.

SOUTH MIDLANDS COMMUNICATIONS LTD.

SM HOUSE Telex: 477351 SMCOMM G
OSBORNE ROAD, TOTTON Tel: Totton (0703) 867333
SOUTHAMPTON S04 4DN

CIRCLE 54 FOR FURTHER DETAILS.
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Electronic Brokers are Europe’s largest specnahsls in quality second user test equipment, computers and associated peripherals. All second user
test equipment offered by Electronic Brokers is calibrated o meet the original manufacturer’s sales specifications and guaranteed for
12 months. Our latest catalogue contains full details of our extensive inventory. Contact us for your free copy now.

BRYANS
SOUTHERN
XY /T Recorder
25000

THESE UNITS ARE UNUSED
A4 Size.

Slew Speed: 43 CM/Second.
Timebase:
Price: €750

X-Y Ranges: 1mV to 1V Per CM.
0.1 to 10 SEC/CM.

TEKTRONIX
Logic Analyser
7D01 with DFA1.

16 Stored Channels, up to
1024 words deep. State
and timing with up to
100MHz sample rate
Price: £2,00

lllustrated with 7603
Mainframe (Extra)

;‘1000000"0 3
mu.oééﬂ’i

FLUKE
2020A/4/6 20 Column Therml

3010A FCB Logic Tester
B8B7AB 4C/0C Diff. Voltmeter.
920A "‘le Dlglt True RMS

BSSA AC/DC Diff. Voltmeter . .
931B Tree RMS Diff. Voltmeter . €1,000

GOULD/BRYANS
25000 A4 XY/T Recorder £750
26001 A4 with 2 x 26116 Amplifiers
and 26201 Timebase £1,400
As above but with 26202 Power Unit
insteac of Timebase . . A 50
29300 A4 XY/T Recorder .£1.000

HEWLETT PACKARD
110968 3F Prol warral
11720A 3ulse Modulator
2-18GH 1,950
1332A ngh Resolution Dlsplay £1,250
1615A Logic Analyser. . . ... . .£3,750
204C Oscillator 5Hz-1.2MHz. .. £200
214A F’ulse Generator with 100 &
volt:
83151005/01 7/019 Dot-Matrix
....P.O.A.

,00!
_£1,950

Ohm Mete
461A Arrpllfler 1KHz-150MHz .
487CA fhr}lrghfner 10 watts

. £72
53008/5306A DMM/Counter  £1 DO
8004A Pulse Generator 10MHz . . £45
B%6N+901 Pulse Generator

B8013B Pulse Generator S0MHz.
B82161A Digital Cassette .
82901M Dual Disk Orive .
82903A 16K MOD . .. . .
82937A HP1B I/F.

B5A Computer.

8555AI Spectrum Analyser

8601 o
8620C Sweeper Mainframe
8822408 Sweeper Plug In

B.4GH:z
86260A Sweeper Plug in
12.4-18GHz
86048A551 nal Generator AM/‘FM

.£2,750
9825A Desk Top (unused) . CS 500
9835A Desk Top + BCD. . Pl0.A
9845S C4 250
98855/001 Dlsk Drive . .. '£1,200
ABOPersMod. .. ... .. ..  .£950

MARCONI INSTS
2438 Counter/Timer 520 MHz . .
TF1313A LCR Bridge 0.1%.

TFEO'l 5 Slﬁﬂnal Generator AM/FM

1.4
TF201 5/2 Sﬁnal Generator AM/FM

TF2120 Waveform Generator
0.0008Hz-100K
TF2171 S nchronlser for use
with TF2015. .
TF2333 Trans Test Set.
TF2603 RF Millivoltmeter . .

TEKTRONIX

0OF150 Fibre Optic TOR, CRT ElS‘ﬁﬂay
and builtin Recorder

14BR TV Insertion Generator . . £4, 400

1503 TDR CS '000

176 Fixture for Curve Tracer . . . £1,500

£750
0.A

.£1,950
.£2,100
£4,200

£795
£775

178 Linear IC Test for Curve
Tracer ,250
2701 Attenuator SOn 0.79dbin
1db steps DC-2GH £295
284 Pulse Generator 70ps £950
434/01 Storage Scope
£2,350

25MHz .
7104 Oscilloscope 1GHz

Mainframe £16,500
7603 Osculoscupe 100MHz

Mainfram £1,950
7704A Oscnlloscope 200MHz

Mainframe .
7834 Storage Osmlluscope AOOMHZ

Mainframe 50
7904 Oscilloscope S00MHz

I:5,950

Mainframe
7A11 Plu In Arw:)llfler with FET

g £1,600
£1,600

7AéléJOF’lu In Amplifier
7A26 Oual Trace Plug In Amplifier
200M £1,325

7810 Tlme base for 7104 £1,400
7B50A Timebase for 100MHz
Mainframe. . .. ... £615
7853A D Timebhase Plug In.. ... .£98BS
7880 Delayed Timebase for 400MHz
Mainframe. ... £90
7885 Delaylng Timebase for 400MHz
Mainfra 925
7B92A Tlmebase for 500MHz
Mainframe
7DOE/O1 Logic Analyser

£2,000
£3,950
3,950
7L5/25 +L3/01 Spectrum Analyser
Plug In thh Tracker
£7,800

20Hz-5M
DAS 9103/01/02 Logic
Analyser £7,500

7L1 B%é)ectrum Analyser Plugin

TEKTRONIX TMS00
SERIES PLUG INS

AMS501 Op Amp.
DC508A Counter to 1.3GHz. C1 000
DC509 Counter/Timer to
135MH £800
£375

z. A
FG501 Function Generator
0.001Hz-1MHz
FG502 Function Generator
0.1Hz-11MHz. £565
FG503 Function Generator
1.0Hz-3MHz £400
FG504 AOMHz Function Generator
.£1,675
PG501 Pulse Generator
S5Hz-50MHz £330

PG505 Pulse Generator
1Hz-100KH .£450
PG508 Pulse Generator
5Hz-50MHz .£1,250
FlG501 Ramp Generator
£400
.£500
.£900

10se!
505(51 Oscnlloscope SMHz
Single Trace.
SCh! Oscﬂloscope 15MHz

Dual Trac:
SC504 Osc:lloscope 80MHz

Dual Trace . .£995
SG503 Generator

250KHz-250MHz. £1,250
SGSSOA Generator Leveled

i

TG501 O‘l Tlme Mark Generator

1nS-5sec.. ..
TRSOE Tracking Generator for use

h 7L14

TRSOS Trackln Generator for use

with 492 o 4,250
M504 Mainframe . ¢250
TMS506 Mainframe . £275
TM515 Portable Mainframe £400
TM5006 Mainframe. £750

MLP=%:826

OUR
PRICE

8921A True RMS Voltmeter

Auto-ranging, dB reference bandwidth 10Hz-20MHz

TEKTRONIX

Display Monitors 634

C/W QOptions 01 & 20 (DC Supply only) £950

C/W QOption 01 AC Supply
MLPE£2297

TATATATATATAN e

Trading Conditions Available on request

Electronic Brokers Ltd., 61/65Kings Cross Road,
LondonWC1X 9LN. Tel:01-278 3461. Telex 298694




COMMUNICATIONS COMMENTARY

DBS problems

Virtually every broadcaster is
convinced that 12 GHz direct
broadcasting from satellites to
small home dish or planar aerials
is technically feasible and will
comeinto widespread use both
for countries already well served
by terrestrial v.h.f./u.h.f.
transmitter networks and for
those large Third World countries
for which d.b.s. is particularly
suited. The big question is how
soon and how paid for —
subscription pay channels are
unlikely to be viable until homes
with d.b.s. receivers reach a
couple of million.

But it should not be forgotton
that there are still technological
problems that can be disregarded
only at the risk of everyone
concerned ending up with egg on
their faces. The risk of an
unsuccessful launch can be
roughly quantifiable as around
one in five though another NASA
failure in early June for Intelsat
again emphasises this risk. The
risk of failures of the high-power
transponders is perhaps even
higher.

Japan successfully launched
its Yuri 2A high-power
broadcasting satellite on January
23 with the declared intention of
providing the world'’s first true
operational DBS service from
May 12. Yuri 2A carries three
100-watt transponders and the
intention was to put out two NHK
programmes (carried also on
their terrestrial network), one of
them an educational channel, and
having one transponder in
reserve. The channels were
planned as unencrypted 525-line
NTSC with the stated intention of
improving NHK coverage of the
outerislands, etc. but
undoubtedly also to stimulate the
consumer industry into providing
the electronic dish aerials and
indoor converters needed for the
f.m. type signals. I am told by
Japanese visitors that a typical
unit is retailing at 200,000 yen,
or rather over £600, by no means
alow cost.

Unfortunately by May 12
faults had occurred in two out of
the three transponders. The
educational channel has been
dropped and NHK have
re-classified the whole project as
‘experimental’.

The Yuri transponders use
travelling-wave tubes made by
CSF Thomson in France and
assembled by General Electric in
the USA. Main contractors were
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Toshiba. The Japanese
complained bitterly of thed.b.s.
faults during a visit to Tokyo by
the American vice-president
George Bush. For several years
the Japanese government have
been pressurizing both NHK and
the commercial broadcasters to
plan for the extensive use of
d.b.s. and so put their industry
ahead of the world.

Tribroken-line
dipoles

A few years ago F.M. Landstorfer
of the Munich Technical
University introduced the radical
concept of a curved 1.5A dipole
element having a gain-optimized
shape that causes radiation to
increase significantly in a
forward direction to about 7.5dBi
(5-5.5dBd). Subsequently a
number of people have developed
his ideas, attracted by the
unidirectivity of a
non-terminated element. The
front-back ratio is modest except
when an array of gain-optimized
elements is used.

The latest suggestion from
Chinese workers (Electronics
Letters, May 24, 1984,
pp468-469) is that similar results
can be achieved with a
tribroken-line dipole with the
curves replaced by six more
convenient straight segments of
roughly the same outline.
Experimental results at 2000
MHz show a directivity of 6.6
dB. Itis claimed that “this type of
dipole with higher gain.and
simpler construction, which can
even be folded up, is being used
as a receiving antenna for u.h.f.
and v.h.{. television channels”.

Hand-held mikes

The UK is witnessing a
tremendous build-up in the use of
mobile radiotelephones, yet
surprisingly little effort is being
made to investigate road safety
aspects of the use of telephone
handsets by drivers. It is
paradoxical that a driver risks
prosecution by using an electric
razor while a car is in motion but
not from the use of a hand-held
microphone unless other factors
are involved.

It is now almost 20 years since
in April 1965 the Ministry of
Transport, in advance of the
London Radiophone scheme
announced that while Sections 2
and 3 of the Road Traffic Act 1960

already made it an offence to
drive carelessly or dangerously it
was intended to deal with the use
of radio telephones with a new
regulation that would insist that
‘The driver of a motor vehicle
shall not, while the vehicle is in
motion on a road, speak into any
radio transmitting equipment’.

The announcement provoked
an immediate angry reaction
fromindustry, following an
emergency meeting of the
Electronic Engineering
Association which believed that
the Ministry proposals
threatened the whole concept of
private and business two-way
radio. Since no distinction was
made between boom and
hand-held microphones.

In the end the Ministry was
prevailed upon to drop the
proposed regulations. There
apparently has been no research
into the safety aspects of mobile
radio in the UK since the 1960s,
in spite of the tentative findings
of investigations in 1965 and
1969 that suggested that while
background music from
entertainment radios or tape
cassettes presents no problem,
and can be beneficial, anything
that requires mental effort or is
distracting, including operation
of knobs, switches and push
buttons can impair safety. The
UK, unlike some American
States, does not even forbid the
use by motorists, motor- or
pedal-cyclists, of stereo
headphones. Similarly some of
the radio/cassette stereo models
now marketed provide audio
outputs of 2X 20 watts despite
recognition by the Medical
Research Council’s Applied
Psychology Unit in Cambrige that
overloud speech or music, or the
use of stereo headphones, can
impair the driver’s monitoring of
auditory information, for
example from horns outside the

' vehicle or any warning signs from

the engine.

For many years it has been
recognized (for example in the
RSGB safety recommendations
for amateur radio mobile
operation) that the use of
boom-type microphones
arranged not to impair vision is
much to be preferred to
hand-held microphones or
telephone handsets; this practice
is also followed, for example, in
taxiinstallations yet is still widely
ignoredin p.m.r. and c.b.
installations.

The subject of safety in
respect of entertainment car
radio/tape installations has been

raised in an article “Facing the
Music” by Lydia Taylor in the
RoSPA publication Care on the
Road (April 1984) but this does
not cover the important question
of two-way communications. It
would seem that having
over-shot the mark in 1965 by
suggesting banning all use of
transmitters while driving, the
Ministry has left the subject
severely alone. Yet the
distinction between hand-held
and boom-type microphones is
surely a valid one:

More frequencies

May 23, 1984 saw the publication
of an official DTI Consultative
Document on the future use of
Bands 1 and 111 for mobile radio
following the final close-down of
405-line television in early
January 1985, as a result of the
1982-83 ‘Independent Review of
the Radio Spectrum’, by the
Merriman Advisory Committee
which unmercifully clobbered
British television viewers (a
re-engineered v.h.f. tv network
would have been far, far less
costly or risky than d.b.s.) while
concluding that Defence needed
all of their generous allocations.
While most observers agree that
the p.m.r. services have long
been starved of frequencies in the
UK, the current
recommendations largely ignore
the expectation that the major
growth area in the future will be
900 MHz cellular systems.
Similarly the possibility of 5 kHz
s.s.b. channels is covered only
by suggesting that provision
should be made in Band III for the
introduction of new methods of
modulation.

The DTI document identifies
adozen ‘key issues’ inviting
comments by the end of July.

May 1984 also saw the issue
of detailed information on the
Racal ‘Vodafone’ cellular system
with the forecast of trials over a
150 square-mile area of Central
London starting next December,
and with a typical.cost for a
standard saloon car of £63.50
per month (excluding v.a.t.).

Phase 1 of the Vodafone
service is due to start in London
and the major centres of
population throughout the South,
Midlands and Wales, and along
several motorways. By late 1985
Phase 2 should-extend the
service to other main population
centres.

The cellular system is claimed
to be better and cheaper than
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/' KEEP YOURWEATHER EYE OPEN! )

THE SYSTEM...

detailed information.

Please contact our sales dept. for further details.

THE COMPANY...

) MICROWAVE MODULESLTD
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN,

ENGLAND

WITH OUR COMPLETE ‘METEQSAT’ WEATHER
SATELLITE RECEPTION SYSTEM

‘METEOSAT is a geostationary satellite located 22,500 miles above the equator, trans-
mitting invaluable weather information in both visible and infra red format. The picture
image of the earth istransmitted in 24 segments in the case of visible pictures, and 9seg-
mentsinthe case of infra red. Transmissions from the satellite are virtually continuous and
are updated hourly so that the user can see changing patterns in the weather.

Our MMS 1690 system, as plctured above, provides a live display of this information ona
video monitor, at the lowest price ever for sucha comprehensive system.
facility allows the user to enlarge any segment should he so desire, to provide more

Our system, which is complete from antenna to video monitor, is available at £1,738.

Microwave Modules Limited, formed in 1969 is a wholly independ ent British company
operating from modern purpose built premises, and is an established supplier of radio
communication equipmentand systems to aworld-wide market The equipmentdescribed
above forms part of an extensive range of proven designs in the communications lield.

Aunique ‘zoom'

Telephone: 051-523 4011 Telex 628608 MICRO G

CIRCLE 25 FOR FURTHER DETAILS.
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reconditioned unless otherwise stated.

NEW SUMMER 84 CATALOGUEINOW OQUT
Covering our large stocks of Systems. Peripherals, Modules.
Terminals and Graphics equipment.

DEC SYSTEMS

POP11/70

Dual Rack Cabinet
M8 MOS Memary

2 x BM03 Disk Drives
DH1AD Multiplexar
LA120 Console

POP11/44 512KB

2 x RMO2 Disk Drives
H3642 Cabinet

LA120 Console

POP11/34A CPU
10% " Chassis
256KB MDS. Cabinet
2 x RKO7 Disk Drives
DZ1A Multiplexar
V1100 Console

PDP11/23AB CPU 5% Chassis
128KB MOS Memary

DW11J 4-line Interface

RXv21 Dual Floppy Disk Orive
Cabinet

V1100

PDP11/23 128KB

2 x RLO?2 Disk Drives
YN

Cabinet

V1100 Console

PDP11/03N CPU 5% Chassis
64KB MOS Memory

D1 Serial Interface

RXV11 Oua! Floppy Disk Orive
Cabinet

LA36 Console

£55,000

£35,000

£10,250

£5,795

£7,825

£3,500

LATEST
DEC STOCKS
INCLUDE: —

PROCESSORS AND
MEMORY
PDP11/70, PDP11/44,
PDP11/34A, PDP11/43,
PDP11/40, PDP11/23,
PDP11/03, PDP8E, PDP8BA
DISK DRIVES AND
CONTROLLERS
R80, RA80, RKO5, RKOB,
RKO7,RLO1, RLO2, RMO2,
RMO3, RMO5, RMB0,
RPOB, RX01, RX02

MAGNETIC TAPE
TE16, TS11, TU10, TUS8,
TU77

VDUS
VR17.VT05,VT50,VT52,
VT55, V162, V178, V1100,

VT101,v1102, V1103,
VT110, VT125,VT180,
V1278

PRINTERS
LA30, LA34, LA35, LA36,
LA180, LPO4, LPOS,
LP200, LS120

OPTION MODULES

Too numerous to list

TERMIN

é . O Two of the most

LA180PD PRINTERS

180cps Receive-only Matrix Printer with
integral stand providing 132 column
upper/lower case with tractor feed.
Centronics-type parallel input

ONLY £495

SPECIAL PURCHASE DAISY WHEEL

PRINTERS

DIABLO HYTYPE Il modet 1345

45 character-per-second letter quahty

printer with microprocessor control and

solid die-cast aluminium frame

Receive-only bidirectional model with

12-bit parallel'input andivarieble 10/12

pitch printing: OUR SPECIALIPRICE ONLY
<00y £395 inclusive of

h integral desk
p— Uit
/‘—

ALS

| LOW-COST VDUS

popular ali-purpose
VDUs on the market

HAZELTINE 1500
£325
NEWBLURY 7009

LA36 DECwriter 1l KSR TERMINALS
Bulk purchase of this most popular
30cps terminal providing 132-column
upper/lower case printing. Tractor feed
matrix printer with integral stand and
choice of interface

¥4
£295 -
{with _—
20mA.1/F)

£325
(with EIA/RS232

I/F)

APL models

available

— £50 extra

Also available .4
Receive-only *

version, model LA35. price
£250 and £275 respectively

A copy of our Trading Conditions can be supplied on request

ADD 15% VAT TO ALL PRICES

Carriage and Packing extra

Electronic Brokers Ltd., 61/65 Kings Cross Road,

LondonWCIX LN. Tel:

e gy

s Rl [ R

Electronic Brokers |

ex 298634
= | ==
|




COMMUNICATIONS COMMENTARY

conventional area and trunking
systems, such as the London
Radiophone Service operated by
BT, providing travellers with full
access to the national and
international public switched
telephone network based on
handsets. Here again one could
note that telephone
conversations can be more
distracting and put more
emotional strain on users than,
for example, routine instructions
from individual base stations in
the private mobile service.

In the DTI rush to expand the
mobile radio industry, road
safety appears to have taken a
back seat.

Infromthe cold?

The current proposal to transfer
responsibility for the high-power
FCO breadcast transmitters at
Orfordness, Crowborough,
Cyprus and Masirah Island to the
BBC seems designed to produce
‘paper cuts’ rather than any
genuine saving of taxpayers’
money. Foreign Office mandarins
have seized the opportunity to
cut down the ‘plebian’ activities
of its Communications and
Broadcast department (formerly
‘Diplomatic Wireless Service’)
and so finally rid itself of those
embarrassing links with wartime
‘black’ broadcasting” from Milton
Bryan, using transmitters
supplid by the
Intelligence-Service-linked
Special Communications under
Sir Richard Gambier-Parry and
Harold Robin.

A similiar coyness can be seen
currently at the Imperial War
Museum where several
rarely-seen examples of radio
transmitters and receivers used
for wartime clandestine
communications links with
France, Belgium, Denmark and
Poland are among the fascinating
collection of memorabilia in the
special exhibition ‘European
Resistance to Nazi Germany,
1939-45’ which runs to next
April. The emphasis is firmly on
SOE equipment and operations
with a marked absence of any of
the many equipments made by
Special Communications at
Whaddon (another notable
omission is any reference to the
Dutch Internal Radio Service of
1944-45). However the excellent
Anglo-Polish AP4 and BP3
equipments can be seen as well
as a very compact unit made in
Denmark by Lorens Hansen
when he became dissatisfied with
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equipments supplied from the
UK. SOE equipments on display
include the B2, S-phone,
MCR-1, Type 53 Mkl etc.,
although most of these can be
seen in other collections in the
UK. A home-built Belgian
transmitter can also be seen.

Amateur
Radio

Satellite to
satellite

During the period when Oscar 7
and 8 were both fully operational
it was possible for amateurs to
establish contact 432t0 29 MHz
by using both satellites ‘
simultaneously, with an
intermediate satellite-to-satellite
link on 146 MHz. Pat Gowen,
G310R and David Rowan,
G4CUO have now demonstrated
that a similar path is possible
using the Oscar 10 (mode B)
transponder in conjunction with
amode A transponder on one of
the current Russian satellites,
such as RS4.

An interesting feature of this
experiment with the higher orbit
of Oscar 101s that it would appear
that, given the right combination
of satellite positions, it should be
possible to establish two-way
communication between any two
points on the globe.

The possibility of a successful
outcome to the University of
Surrey’s UoSAT2 project, which
went off the air shortly after being
launched on March 1, is looking
more hopeful, following
restoration of the 145.825 MHz
beacon.

Novicelicence

Ian Abel, G3ZHI who has
campaigned for the introduction
of a ‘novice licence’ for amateur
radio in the UK believes that

‘there is now widespread

misunderstanding of its aims and
purposes. He believes, and there

"| is evidence to support this, that

many licensed amateurs have
been led to believe that such a
facility would serve only to
permit c.b. operators who are
unwilling to take, or have failed,
the Radio Amateurs Examination
to operate in the amateur bands.
On the contrary, as administered
over more than 30 years in the

USA, ‘novice’ operation is
restricted to A1A (morse) within

“small segments of h.f. bands. it

is primarily a form of ‘incentive’
licensing, of limited duration,
and designed to encourage
interest in cw operation on the
h.f. bands, and thus to some
extent to counter the
concentration on 144 MHz
telephony that has resulted from
the popularity of the Class B
licence. Today Class B licences
outnumber Class A by more than
2500 (over 25,000 Class A,
almost 28,000 Class B) and
undoubtedly the hobby now
differs significantly from its
counterpart in North America
where the emphasis is still on h.{.
operation.

Under a London Gazette
notice of June 8 the various
changes in the conditions of the
UK amateur licence introduced in
January 1983, affecting training
exercises for Raynet emergency
communications and operation of
a station by a non-licensed
person under direct supervision,
have been formalised. It is
perhaps surprising that it is now
many years since individual
British Amateurs have been
issued with an up-dated licence
document.

Mixed grill

Leave to appeal to the House of
Lords against the recent
Manchester Crown Court
decision that proof of unlicensed
use of a transmitter is not
necessary to secure a conviction
under the Wireless Telegraphy
Acts has been refused. This
decision suggests that an offence
can be established by the fact that
transmitting equipment has been
‘available for immediate use at
any time’. The Manchester
ruling, before Part V1of the
Telecommunications Act 1984
was on the Statute Book, appears
to establish an entirely new
precedent that runs contrary to
the often-expressed view that to
obtain a conviction a ‘pirate’ has
to be caught using his
equipment.

The RSGB has reminded its
members that it is a breach of the
Copyright Acts to transmit or
receive commercially-produced
computer software. There is
nothing in the terms of the
amateur licence to prohibit the
exchange by data transmission of
non-copyright material such as
programs written by the amateur

concerned. Commercial software
includes computer games,
educational programs and the
software developed for small
business computers, etc.

Italian amateurs have claimed
anew distance record of 289 km
on the 24 GHz band for a difficult
contact last April between
mountain-top stations
14BER/14CHY in the province of
Pescara and IW3EHQ/13SDY in
the province of Udine. Both used
Gunn-oscillator transceivers with
about 100 mW output. The
RSGB is recommending for 10
GHz that as from January 1985
wideband equipment should use
the section of the band between
the ‘narrowband’ section (10.368
to 10.370 GHz) and the nominal
beacon frequency of 10.4 GHz.
Currently most wideband
operation is below 10.1 GHz.

The DTI has indicated that it
is willing to hand over
responsibility for the Morse Test,
currently administered by British
Telecom, to either the RSGB or
the City & Guilds of London
Institute. RSGB Council is
actively seeking to bring this
about. When some years ago |
suggested in Wireless World that
it was time to make such a change
I received a heated phone call
from an indignant coast station
radio operator who pointed out
that giving tests to would-be
amateurs represented a valued
‘perk’ since part of the fee came
to the person giving the test!

The DTI-authorized
extension of training facilities for
the Raynet amateur radio
emergency service appears to
have had the unexpected effect of
dragging this service into the
political arena. This is because of
the participation of Raynet in
various civil defence training
exercises. Objection has also
been raised to the band-plan
reservation of frequencies on the
grounds that in other countries
emergency services are allocated
frequencies outside the amateur
bands.

August mobile rallies include:
August 5, RSGB national rally at
Woburn. August 12, Derby rally
at Lower Bemrose School, St
Albans Road, August 19,
RAIBC/Flight-Refuelling
societies at the Flight Refuelling
social club, Merley, Wimbome,
Dorset. August 26, BARTG rally
at Sandown Park Racecourse,
Esher, Surrey; Preston rally at
Lancaster University; and
Torbay rally at STC Works, Old
Brixham Road, Paignton.

PAT HAWKER, G3VA
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1000’s OF
BARGAINS -
FOR CALLERS

HARD DISK DgIVES HOT LINE DATA BASE

Fullé refurbished DIABLO/DRE series 30 2.5 Mb disk drves DIsmL ©

‘DEC RKOS, NOVA, TEXAS compatible.
Front load. Free stand or rack mount  £550.00
Exchangeabie type (via lid removal})  £295.00
me3028 PSU unit for 2 drives £12s. THE ORIGINAL FREE OF CHARGE dial up data base.
1000's of stock items and one off bargains.
ON LINE NOW- 300 baud, full duplex CCITT tones, 8 bit
word, no parity o ’.Gi

Allin one guality computer
cabinet with integral switched ]
mode PSU, Mains filtering, and twin tan cooling.
Originally made for the famous DEC PDP8 computer
system costing thousands of pounds Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v
9 ’888 DC at 5 amps. The complete unit is fully enclosed with
»

'DIABLO/DRE 44-4000A/8 5+5 ex stock from £995.00

1000's of spares for S30, 4000, 3200, HAWK ex stock

Plus in house repair, refurbishing service.
Cail for details or quotation.

EX STOCK INTEGRATED
DBO85AH-2 DBO86  D8257-5

removable top lid. filtering, trip switch, ‘Power and ‘Run’
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good.but used condition - supplied for

240v operation complete with full circuit and tech. man.

Cure those unn2rving hang ups and data ghtches caused

D8202 D8271 AM2764-3DC by mains interf=rence Give your system that professionat finish for only
74LS86 741.S112 74LS373 SDSA As recommended by ZX81 news letter ma(cz;x;; £49.95 + Carr. Dim. 19" wide 16" deep 10 5" high

o g stze up to 100 watt load . Useable area 16"w 10.5"h 11.5"d. _
7407 2102-6 4116-3 L2127 compact completely cased unit with 3 pin htted Also available LESS PSU, with FANS etc. Internal dim.

CALL SALES OFFICE FOR PRICES 19"w. 16°d. 10.5"h. £19.98. Carriage & insurance £9.50.

BUDGET RANGE
VIDEO MONITORS

At a price YOU can afford, our range of EX

<ocket Up to 750 watts “£9.99

o, Y Y SUPER PRINTER SCOOP
) Bﬂga cE"TRO"’cs 739-2 EQUIPMENT video monitors defy

with our range of BRAND NEW professional
. . ition!! i
The “Do Everything Printer” at a price that will competition!! All are for 240v working with

cooling fans.
ETRI 99X U0 Dim. 92 x 92 x 25 mm.
NEVER be repeated. Standard CENTRONICS standard composite video input. Units are
parallel interface for direct connection to BBC, | R tested and set for up to 80 col use on

Miniature 240 v equipment fan compiete with
grgle,v uard £9.95.
ORIC, DRAGON etc. Superb print quality with full BBC micro. Evenwhere MINOR screen
pin addressabie graphics and 4 type fonts plus burns MAY exist - normal data displays are

JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £8.95,
BUHLER89.11.22. 8-16 v DC micro 2
miniature 'ev’ersible tan Uses a br;:lshless o
servo motor for extremely high air flow, HIGH DEFINITION internal PROPORTIONAL SPACED || unaffected.
almostisilanitunaio and gLiaranteedl} 0,000 MODE 1o WORD PROCE SSOR applcations 80132 1000°s SOLD TO DATE
hr life. Measures only 62 x 62 x 22 mm. columns, single sheet, sprocket or roll paper handling plus § 9” HITACHI very compact fully cased. dim.
much more. Available ONLY from DISPLAY ELECTRONICS § 21cm H x 21cm W x 22¢m D. Black an
at the ridiculous price of OM(Y £199.00 + VAT Complete with § \vhite screen fqg 95
full manual etc. Limited quantity ~Humry while stocks last 12" KGM 320-321, high bandwidth input
Options. Interface cabie (specity) for BBC, ORIC, § i display up to 132 columns x 25 lines.

Current cost £32.00. OUR PRICE ONLY
£12.95 compiete with data.
CRAGON or CENTRONICS 36 way pig £12.50. Spare ribbon § 10 iy attractive fully enclosed

MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£€6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000's of other fans Ex Stock

all for Details. Post'd Packing on all fans £1.6/ oo W DCE'OO e“"c';gﬁg "éa&.‘:.':,ic.f,sfcg'?g%o“f\%’r""'y eIy gr;zhseg alloy caz%g/w onty £32.95
screen .
11] " .
TRANSTEL PRINTERSY 6& TERMI/PRINTER YDUAL 8" DISK DRIVESY 24" «GMlarge screen biack® i,

: .+ M A massive purchase of these desk to urrent, quality, professional product of a
EX NEWS SERVICE compact, quality built §2 e p AR CREUG [ [ Ideal schools. shops, clubs etc.
50 column matrix printer. Standard 5 bit pmiergtSrminalsenabloslusl ot atyoy major computer company, COMprising 6’””;55?.30

C ) these quality 30 cps printers at 1 SUPER
serial, BAUDOT CODE current loop inter- Lowpmcg against their origiral cost of %aﬁnoprﬁgr;;ﬁg,seh;g:g;g::ivngec 14" BRAND NEW Novex COLOUR type

tace for connection to computer or radio over £1000. Unit comprises of full QWERTY, f - ing f h
receiver via simple filter network to decode § electronic keyboard and printer mech with ~ jcompact, attractively styled, grey ABS gféé1341-FLL;,,’}'Laé‘g,ﬁ;ggﬂggvig:gﬂepsu?uc
and print most world-wide NEWS, TELEX J print face similar to correspondence quality S"UCtuF','Ed c%fe W'Sm infernal SvgtChEd i GREEN TEXT key, internal speaker and
and RTTY services Supplied tested and in ftypewriter. Variabie forms tractar unit mode PSU. The PSU was intended to drive audio amp. Even finished in BBC micro

ood cordition with dat enables full width - up to 13.5" - 20 column jboth drives and an intelligent Z80 controller c
good cor dition with data, large paper roll paper, upper - lower case, stancard RS232 [Jwith over 70 ic's. The controller has been ma‘Ch'BS?'OUFS Fully guaranteed.
and 50 a1d 75 baud xtals. ONLY £49.95  {serial intertace, internal vertical and removed leaving ample space and current || ONLY £199.00
Carr. £6.00 honzontal tab settings, standarc ribbon on the +, -5, +12 and-12 supply for all Carriage and ins on ALL videos £10.00
randlus'ame b’au? ratessquley operation plus  §your future expansion requirements.
any other features. Supplied complete Supplied tested with 90 day guarantee in

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, linear, |.C's triacs,

with manual. Guaranteed workir g £/30.00 iti i
TELETYPE ASR 33 untested £85.00, optional Vroo'r ggnd G:12.5%r Ew?(g'ro‘.%yggcioangr.\?;ég?i bole for 88C
DATA I Eﬂ’“"s‘:w—_ﬂ+ £10.00 carr. Limited Quantity Only
/0 TERMINALS PROFESSIONAL KEYBOARD OFFER

. An advantageous purchase > brand new surplus allows a great QWERTY, full travel,
industry standard combined ASCI1 110 chassis keyboard offer at fractions of their onpginal costs.

baud printer, keyboard and 8 hole paper ALPHAMERIC 7204/60 ful diodes, brid Alt dev

s ASCH 60 k 1 + control key, el TTL 3 ge recs. elc etc evices
tape punch and reader. Standard RS232 output plus strobe. Di/m 12"" 8" +‘ég —1?[')%?2;;&:”' controlikeziparate uaranteed brand new full spec. with manu-
serial inzerface. Ideal as cheap hard copy DEC LA34 Uncoded keybozrd with 67 quality, GOLD, normally open switches on acturers markings. fully guaranteed.

unit or tape prsp. fgr CNCand NC
machines. TESTED and in good condition.
Only£238.00 fioor stand 10.00
Cair& Ins £15.00

standard X, Y matrix. Compiete with 3 LED indicators & i/o cable - ideal micro 50+ £2.95 100+ £5.18.
conversions etc. pcb DIM 1€ x 4.5" £24.93  Carriage on keyboards £3.00. TTL 74 Series A gigantic puschase of an

“across the board” range of 74 TTL series
THE BENEFITS OF INSURANCE | :rstencienior s
mostly TTL" grab bags at a price which two

Almost four months ago, on the 29th of February 1984, we, DISPLAY or three chips in the bag would nnormally
ELECTRONICS were unfor unate enough to have a serious fire at our main cost to buy Fully guaranteed all 1.C s full
DATA MODEMS location, reducing a substa 1tial part of our stock, warehouse and offices to a pile of § spec 100+ £6.90 200+ ££2.30 300+ £19.50
ashes and rubble. HOWEVER, we had seen the adverts about the “Benefits ot
Join the communications revolution with our Insurance” and some years ago had taken comprehensive insurance cover to

protect against an event such as this. EX STOCK

The day after the fire we dic not even have a single pen to write with, to say nothing
of the non existant showroam and burnt out warehouse with direct access to the

stars via our now non existant roof!

range of EX TELECOM data modems. Made to
most.stringent spec and designed 10 operate
for 24 hrs per day. Units are made to the

CCITT tone spec. With RS$232 /0 levels via

a 25 way ‘D' skt Units are sold in a tested The loss of stock and damage to the premises has resuited in losses in excess of BA11-MB 3.5" Bax, PSU, LTC  £385.00
and zomﬂg cogc'imon with data P%'cf)“'§5'°” £400,000 pounds in real money - no price can value time and effort. DH11-AD 16 x RS232 DMA
TR0 (A I CRLCHIE 1 Ol We are still, although worki 1g under great difficulties, VERY MUCH in business. interface , £2100.00
MODEM 2B “Hackers Special” lully fledged We owe this to supreme efforts by all our staff - perhaps knowing their jobs could DLV11-J 4 x ElA interface £310.00
up to 300 baud full duplex, ANSWER or CALL | have been at stake, stock being located at several different locations, help from DUP11 Sych. Serial data i/o £650.00
modes. AUTO ANSWER. Data /o via ) business colleagues and o Jr bank. DZ11-B 8 line RS232 mux board £650.00
standard RS232 25 way ‘D' socket Just 2 wire i L "\ (01T loud THANK YOU LA36 Decwriter EIA or 20 ma loop £270.00
connection to comms line. Ideal networks etc o these people, | say a very lou . LAXX-NW LA180 RS232 serial interface
Complete with data, tested, ready to run ata To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance and buffer option £130.00
NEW SUPER LOW PRICE of OMLY £65.00 + Companies who from the date of our fire have NOT even offered or paid A SINGLE § | Ax34-AL LA:?A tractor feed £85.00
VAT + Carr. PENNY in compensation ar have not even offered an ounce of moral support . .. mer) Ui ee :
MODEW 20-1 Compact unit for use with To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance e e L G R
z&% SI"_‘(EUI',:CF:Eggfgclo’fseb:sglo'rngg}o Companies who only answ 3r our requests for help and information with "We are Mm 1 -Lg Bz:gﬁ: ;gg :g ggm gggggg
1200 baud recewe Data 1/0 via RS232 D' still looking at reports ..." | say “STRONG STUFF THIS INSURANCE??27” MSC4804 Qbus (Equiv MSV11-L) '
sockel Guaranteed working with data £49.95 Davic Fisher, Managing Director, DISPLAY ELECTRONICS 256 kb £499.00
MODEM 20-2 same as 20-1 but 75 baua PDP11/05 Cpu, Ram, i/o, etcC. £450.00

recewve 1200 baud transmit £130.00 ELECTRONIC
TRANSDATA 307A 300 baud acoustic 66 % Dlsco ”” T COMPONENTS AL G DA Lo
coupler RS232 i/0 £95.00 ’ EQUIPMENT RKO05-J 2.5 Mb disk drives £650.00

NEW DSL2123 Multi Standard modem Due to our massive bulk purchasing programme which enables us to bring you the best possible KLBJA POP 8 async i/o £1 75:00

v= 25 35 :‘lgggyg:uﬁ%%pm y 1‘4%%_:‘280232" bargains. we have thousands ef 1.C s Transistors. Relays. Cap's. PC.8 s. Sub-assembties. | MISE PDP 8 Bootstrap option £75.00
Switches, etc. etc. surplus to ou- requirements Because we don't have sufficient stocks of any VT50 VDU and Keyboard -

d odes. Full aut i
c%%’tgo ,‘a‘m“ind;‘éﬁ;';ﬁu"o,mfﬂgm O I one item to include 1n our ads. we are packing all these items into the BARGAIN PARCEL OF A current loop £175.00

modes Switchable CCITT or BELL 103 8 LIFETIME" Thousands of components at-giveaway prices! Guaranteed to be worth
202. Housed in ABS case size only 2.5" x 8.5" | at least 3 umes what you pay. Unbeatable value'! Sold by weight. 1000°s of EX STOCK spares for DEC
§ POP8, PDPBA, PDP11 systems &

x9". £286.00 + VAT 2.5kls £4.25 + pp £1.25 5kis £5.90 + £1.80 <% F >
peripherats. Call for details. All types of

For turther data or details on other. EX STOCK
mmm‘ gaioploffice ° 10k|s£’o"1$ +ep £2:25 20 kis £17.50 + £4.75 Computer equipment and spares wanted

p___Carriage on all modems €£10.00 + VAT. _* 5 - s nus vu ] tor PROMPT CASH PAYMENT.
A - I. - 3
J

I = s 'ooo. s o’ § ¢ pﬁoesquo«edarefm.U.K Mainland, paid cash with order in Pounds Stirling PLUSVAT. Minimum order value£2.00, MinimumCredit
! [l Cardorder£10.00. Mnimum BONAFIDE account orders from Government depts, Schools, Universities and established companies
RE P §
)
]

£2€.00 Where post a1d packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 8.30- 530. Sat. 10.15- 5.30.
We reservé the right 10 change prices and specifications without notice. Trade, Buik and Export enquiries weicome.
¢ g

i ToDmNg TS _ 32 Biggin Way, Upper Norwood, Londonr SE19 3XF

§. CLLL IINUIHL 1™ Telephone 01-679 4414 Telex 27924

CIRCLE 23 FOR FURTHER DETAILS.
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U.K. RETURN OF POST MAIL ORDER
WORLDWIDE EXPORT SERVICE

BAKER LOUDSPEAKERS Post £2 each.
INCHES ~ OHMS ~ WATTS  TYPE PRICE
Dlsco/Gvoup 10 B 16 50 PA £18
Midrange 30 100 MID {25
Major 12 4-8—16 kil HIFI 303
Superb 12 8-16 30 HIFI £26
Woofer 12 8 80 HIFI £25
Auditorom 15 816 60 Bass £37
Oisco/Group 12 4-8-16 45 PA £16
Qisco/Group 1 816 75 PA £20
Drsco/Group 12 816 100 PA £26

Disco/Group 15 816 100 PA
REPAIR service 10 most Baker loudspeakers. SPEAKER COVERING.
SA

Samy
CAB!NET WAQOING 18in wide 35p ft.

MOTOROLA  PIEZO  ELECTRIC
TWEETER, 3iin square

100 watts. No crossover required. 4-8- |60hms,
7iX3iin. £10
HORN BOXES, complete 200 watt £30. 300
watt £35. Size 16X6X6in. Black vinyl covered
with handie and iin jack sockets Post £4.

HORN

CROSSOVERS. TWO-WAY 3000 c/s watt £3.

60W £3.50. 100W £4.

THREE-WAY 950 cps/3000 cps. 40 watt rating. £4.
60 watt £6. 100W £8.

LOUDSPEAKER BARGAINS. Please enquire, many
others in stock.

4 ohm, 5in, 7X4in, £2.50; 6}in, 8X5in, £3; 8in, £3.50.
61in 20W, £7.50.

8 ohm, 2iin, 3in, £2; 5X3in, 6X4in, 7X4in, 5in, £2.50;
3in, 10W £4, 8X5in, £3; 8in, £4.50; 10in, £5; 12in, £6;
8in 25W £6.50; 80W £12.50.

15 ohm, 2:in, 33in, 5X3in, 6Xdin. £2.50. 61in 10W £5.
8in£4.10in£7.

25 ohm, 3in. £2; 5X3in, 6X4in 7X4in. £2.50. 120
ohm, 3kin dia. £1.

EMI 131X 8in Bass & Tweeter 4 or 8ohm 10 watt £8
pp£1

FAMOUS LOUDSPEAKERS

MAKE MODEL  SIZE wms onMs PRICE  POST
AUDAX WOOFER S £1050 it
GOODMANS ~ HIFAX  7:X&: m B £30 Q
GOODMANS  HB 8in 6 8 £13.50 f1
WHARFEDALE ~ WOOFER & %8 £9.50 2
CELESTON ~ DISCO  10m 50 816 A 02
GOODMANS ~ HPG  1in 120 /% {30 £2
GOODMANS ~ HPD  12in 120 5/15 £30. Q
GOOOMANS ~ HP B %0 n 1]
GOODMANS  HPD Bin 20 8 84 1

RCS STEREQ PRE-AMP KIT. To build Inputs for
high, medium or low imp volume control
and PC Board. Can be ganged for multi-channe!

£3.50 Post 65p

SINGLE PLAY DECKS 240v ACPost £2
Model  Cartridge Price
S P170 Ceramic  £20
GARRARD 6200 Ceramic £22
BSR P82 Ceramic £26

BSR P232  Magnetic £28

BSR P00 Magnetic £34 s
BSR12DC  P257 Cer: £24

AUTOCHANGERS 240 VOLT AC

BSR Budget Ceramic £18
B8SR Celuxe Ceramic £20
BSR Detuxe Magnetic £26
GARRARD 6200 Ceramic £22

DECCA TEAK VENEERED PLINTH

Superior finish with space and panel for small
amplifier.

Board cut for BSR or Garrard 181in X 14iin. X din. £5
Black/chrome facia trim.
Tinted plastic cover Post £1
TINTED PLASTIC COVERS for Decks, Music Centres,
etc. Post£1.

178 X 13§ X 3iin. £5 184 X 124 X 3in. £5
17: X 91 X 34in.  £3 141 X 123 X 2§in. £5
16 X 15 X 44in.  £5 164 X 13 X 4in. £5
17 X125 X 35in.  £5 143 X131 X 2iin. £5
22§ X13i X 3in.  £5 174 X 13§ X 44in. £5
215 X 141 X 2}in. £5 21 X131 X 4tin. £5
231 X 14 X 3in.  £5 301 X 137 X 3iin. £5

THE "INSTANT" BULK TAPE
ERASER  £11.50 Post 95p
Hand-held

Suitable for cassettes and all
sizes of tape reels. AC mains.
Will also demagnetise small
tools.

Tape Head Demagnetiser £5.

ALUMINIUM CHASSIS 23in. deep 6X4 £1.75; 8X6
£2.20; 12xX8 £3.60; 12X3 £2.20; 14X3 £2.50; 13X9

ALUMINIUM PANELS. 6X4 55p; 8X690p; 14X3
90p; 10X7 £1.15; 12X8£1.30; 16X6 £.30; 14X9
£1.75; 12X12 £1.80; V6X10£2‘|0

ALUMINIUM BOXES. 4X4X 1} £1. 20; 4X21%2£1.20;
3%2X%1£1.20; 6X4X2 £1.90; 7X5X2: £2.90; BX6X3
£3; 10X7X3 £3.60; 12X5X3 £3.60; 12X8X3£4.30;
9Ix4ax4£3; 6X4X3£2.20; 4X4X2} £1.60,
POTENTIOMETERS 5k/2meg LOG or LN L/S 50p.
DP 90p. Stereo L/S £1.10. DP £1.30.

£dge Pot 5K. SP 45p.

DISCO MIXER 240V. 4 channels, 2 magnetic, 2
ceramic/tape, 1 mono mic channel, twin v.u. meters,
headphones monitor outlet, slider conrols, panel or
desk mounting, grained aluminium facia. Tape
output facility £49. Post

DELUXE STEREQ DISCO MIXER/EQUALISER as
above plus L.ED. V.U. displays 5 band graphic
equaliser, left/right fader,
phone/line, mike/line.
Headphone Monitor, Mike Talkover Switch £118
post £2

switchable inputs for

ditto 7 Band Graphic £128.

* BAKER x
GROUP P.A. DISCO
AMPLIFIERS. post £2

BAKER AMPLIFIERS BRITISH MADE

pa150 Watt MICROPHONE VOCAL
AMPLIFIER £129

4 channel mixing, 8 inputs, dual impedance, 50K-600
ohm, volume. treble, bass. Presence controls on
each channel. Master volume control, echo, send
return socket. Slave sockets. Post £3.

150Watt MIXER AMPLIFIER 4 Inputs £99
Discotheque, Vocal, Public Address. Speaker outlets
for 4, 8 or 16 ohms. Four inputs, 20 mv, 50K ohm.
individual volume conrols “Four channel” mixing.
Slave output 16~ X 8 X 51", Wt — 141b: Master
volume control. 240V A.C. Post £2.

100 Volt Line Model, 150 watt £114. MONO SLAVE.
150 watt £80.

Baker Stereo Slave 150 + 150 watt 300 watt Mono
£125. Post £4.

BAKER MOBILE PA AMPLIFIER. All transistor, 60
watt RMS, 12v DC & 240v AC, 4 inputs 50k Aux + 2
mics + 1 phono. Qutput

4-8-16 ohms + 100 volt line. £89 post £2

WATERPROOF HORNS 8 ohms, 25 watt 10in. £20. 30
watt 8X4tin. £23 40 watt 12in. £29. 20 watts 12in.
plus 100 volt line £38. Post £2.

BAKER PORTABLE DISCO 150 watt. Twin console +
amplifier + mike and headphones + twin speakers
£330. 300 watt £399. Carr. £30. Console + decks +
pre-amp £105 Carr. £6.

PA CABINET SPEAKERS. Complsts 8 ohm 60 watt
17X15X8in. £27. Post £4. 4 or 8 or 16 ohm 75 watt
23%15X11in. £52. 90 watt 32X 15X 11in. £71. 150 watt
£80. Carr. £10 Black vinyl covered.

MAINS TRANSFORMERS Post
250-0-250v 80mA, 6.3V 3.5A, 6.3V 1A £7.00 £2
350-0-350V 250mA, 6.3V 6A CT £12.00 £2
220V 25ma 6V lamp £3.00

220V 45ma 6V 2 Amp £4.00 £1
250V 60mA, 6V 2A £5.00 £1

Step-Down240v to 115V 150w £9. 250W £12. 500W
£14 £2

GENERAL PURPOSE LOW VOLTAGE

Tapped outputs available Price Post
2amp,3,4,5,6,8 9 10, 12, 15,18, 25 and 30V £6.00 £2
1amp. 8, 8 10, 12, 16, 18, 20. 24, 30, 36, 40, 48.60 £6.00 f£2
2amp. 6, 8,10, 12, 16. 18, 20, 24, 30, 36, 40, 48, 60 £10.50 £2

58-10-16V ; amp £2.50 {1 0-8-12v5amp  £5.00 £1
8V. : amp £2.00 £1 15-0-15V. 1amp £4.00 £1
6-0-8V. 1: amp £3.50 £1 15-0-15V. 2 amp  £5.00 £1
9V 400ms £1.50 €1 20V. 1 amp £4.00 £1
9V. 3amp £4.00 £1 20-0-20v. Y amp  £3.50 £1

9-0-9V. 50ma £1.50 €1
9-0-9V. 1 amp £3.50 1
10-0-10V 2amp  £4.00 f1
10-30-40V. 2 amp  £5.50 £1

0-12-20V. 2amp  £4.00 £1
20-40-60V. 1 amp £3.50 £2
25-0-25V. 2 amp  £5.50 £1
24V. 5 amp Twicef£12.00 £2

12V. 100ma £150 £1 30V, 13 amp £5.00 £1
12V. 750 ma £2.50 f1 30V. 5 amp and
12V. 3 amp £4.50 £1 17-0-17 22 £4.50 £2

12-0-1V 2amp  f4.50 £1 35V. 2amp £4.00 £1

LOW VOLTAGE ELECTROLYTICS

500mF 12V 15p; 25V 20p; 50V 30p, 1200mF 76V 80P
1000mF 12V 20p; 25V 35p; 50V 50p; 100V £1.20.
2000mF 30V 42p; 40V 60p; 100V £1.40;
1500mF 100V £1.20

2500mF 50V 70p. 3000mF 50V 65p; 4700mF 40V £1.
CAPACITORS WIRE END High Voltage.

001, .002, .003, .005, .01, .02, .03, 05 mid 400V 10p.
AMF 400V 14p. 600V 15p. 1000V 25p

.22MF 350V 12p. 600V 20p. 1000V 30p. 1750V 60p.
[47MF 150V 10p. 400V 25p. 630V 30p.

HIGH VOLTAGE ELECTROLYTICS

2/500V 45p 32+32+16/350v 90p 8+16/450v  95p
16/450V S0p 220/400V £2 16+16/350v  80p
20/5007 75p 150+200/275V  50p 32+32/350V  85p
32/350V 45p 32+32432/450VE1.50 20+20/350V  75p
32/500¢ 95p 47/350V 75p 50450/300V  S0p
125/500V £2 8+8/500V £1 50450/350V  80p

£8.50 post 50p MINI-MULTI TESTER.
Deluxe pocket size precision moving
coil instrument  Impedence +
Capacity 4000 o.p.v. Battery included.
11 instant ranges measure: DC volts 5,
25, 250, 500. AC volts 10, 50, 500, 1000.

DC amps  0-250pa; 0-250ma.
Resistance 0 to 600K ohms.
De-Luxe Range Doubler Meter,

50,000 o.p.w. 7 X 5 X 2in. Resistance
0/20 meg in 5 ranges. Current S0pA to
104 Volts 0.25/1000v DC.
10v/1000v AC. £21 post £1

PANEL METERS 50ua, 500ua, 1ma, 5ma, 50ma,
100ma, 500ma, 1 amp, 2 amp, 5 amp, 25 volt, VU
69X53X34mm. Stereo VU 82X41X25mm £5.00

RCS SOUND TO LIGHT CONTROLLER KIT £19
Printed circuit. Cabinet. 3 channeis. 1,000 watts each.
Wil operate from Hi-Fi or Disco. Post £1.

Ready Built Deluxe 4 Channe! 4,000 watt with chaser
+ speed + programme controls £69. Post £2.

BATTERY ELIMINATOR Mains to 9 volt D.C. 400MA.
Stabilised, safety cutout, 5X3{X2iin. £5. Post £1.

RADIO COMPONENT SPECIALISTS

Dept 1, 337, WHITEHORSE ROAD, CROYDON

Post65p M

SURREY, U.K. TEL: 01-684 1665

.Callers

FullLists 32p. Same day despatch. Closed Wed.

CIRCLE 4FORFURTHER DETAILS.
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ELEG

)

Not only will you find a wide
selection of all the usual types you
may require in our A-Z products fist;
there are also many others made
necessary by today's ever-advancing
electronics — just one more example
of how much better Electrovalue
serves you.

D SERIES CONNECTORS
ID CONNECTORS
strain relief.

RPC CONNECTORS

250V/5A rating per socket.
OTHER TYPES

Please mention this journal when

9, 15, 25, 37 or 50 way connectors with corresponding covers and retainers. Gold
plated contacts. Max current per contact —

For connecting ribbon cable to PCBs. Insulation Displacement Type: 16, 20, 26, 34
or 40 way, 1A per socket. Straight or right angle plug fitting; cable socket has

5 way and 7 way chassis plugs and sockets. DIN style layout. Gold-plated pins.

Edge connectors, DIN, jack plugs and sockets, phono, QG, BNC, UHF and power.

OVALUE

Your SPECIALIST SUPPLIERS for

' CONNEGTORS

T

in touch with Electrovalue
forlatest FREE 40 page
products/price list.

5A.

BRITAIN’S LEADING QUALITY COMPONENT

SUPPLIERS—SEND FOR FREE 40 PAGE A-Z LIST

ATTRACTIVE DISCOUNT

ELECTROVALUE LTDJE

Phone {0784) 33603. Telex 264475

North: 680 Burnage Lane, Manchester (061) 432 4945
EV Computing Shop: 700 Burnage Lane, Manchester (061) 431 4866

Englefield Grn, Egham f
Surrey TW20 0 Bg

FREE POSTAGE-GOOD SERVICE & DELIVER

St. Jude's Road

CIRCLE 20 FOR FURTHER DETAILS.
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TRANSDUCER and RECORDER

AMPLIFIERS and SYSTEMS w

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low
weight—realistic
prices.

Fylde
Electronic

49/51 Fylde Road Preston
PR12XQ

\_Telephone 0772 57560

Laboratories
Limited.
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AIR-TRACK INTERFACE

Interfacing a
computertoalinear
airtrack.

Linear motion experiments using a computer to
measure and display results.

Detecting the rider can be done in
avariety of ways. One is to mount
a piece of card on the top and use
this to break a light beam: a timer
can be started and stopped in this
way. The method used here uses
areflective opto switch?. Thisis a
combined light emitter and detec-
tor in which an infra-red beam of
light is produced which can be ref-
lected back to the detector by a
suitable reflective surface. This
method of sensing a rider has
several advantages over the con-
ventional light gate methods: the
sensors do not block any view of
the track and the movements of
the rider — useful in demonstr-
ations; they are not subject to
interference from the ambient
lighting; each sensor can detect a
specific rider on the track; and the
equipment has a minimum of con-

nections and low power con-
sumption, so that the computer
provides the power supply.

Hardware

The position sensors are
R.S.Components infra-red ref-
lective opto-switches, cat. no
307-913. They are mounted in
aluminium channel sections with
a 4-core connecting cable to the
interface circuit, which consists
of two identical channels, one of
which is shownin Fig. 2. The out-
puts go to the user port input of
the computer, in this case a
Research Machines 380Z; chan-
nel A is Data In 0 and channel Bis

Data In 2. The other data input
lines can be left unconnected as
the software only tests for Bits 0
and 2. When there is no reflection
of the i.r. beam, the transistor
Tr,, is switched on. The collector
will be at a low voltage and this is
inverted by the schmitt trigger,
IC,, to give a digital 1. When a ref-
lector is positioned in front of the
sensor, the output from IC,
becomes a 0.

The prototype was con-
structed on a small piece of Vero-
board and fitted inside a metal
case. Two DIN sockets were fit-
ted for connecting the sensors,
and a 25-way D plug providing the
connection to the computer’s user
port.

A linear air track is a piece
of laboratory equipment
that allows experiments in
linear motion under very
low friction conditions. It is
essentially a long length of
square section tube with a |
| series of fine holes drilled
along its length. When airis
fed under low pressure into
the tube, jets of air are pro-
duced that lift a piece of alu-
| minium angle, called a
rider, clear of the track, see
fig. 1. Experiments on the
motion of this rider can be
carried out using the very
low friction conditions3.
Any experiments will
involve the detection of a
rider as it moves past a sen-
sor. Some will need to detect
| two riders, as in the cases of

Air jets

Square tube

+5V

220k

-0
1/0 port *9

< 1k8 )
Data in &

1/0 port *1

7614
Schmitt trigger

TlOn

307-913 Gnd
{RS) T L b —0
““““““ & 1/0 port *23
Note

(1) *1/o port is 25-pin D type socket on RML 3802

| collisions.

(2) Sensor I1s RS 307-913 reflective opto switch

ELECTRONICS & WIRELESS WORLD SEPTEMBER 1984

by H.B.
Fielding

The author

Educated at Rochdale Boys
Grammar School and then
Nottingham College of
Education, H.B. Fielding
started his teaching career in
Birmingham and is now Head
of Physics at Archbishop
Masterson School, a post he
has held since 1975. His
activities include introduction
of computer control,
electronics and technology
courses into the school.

Fig. 1. Hollow square tube
with air outlets forms a
virtually frictionless bearing
for the ‘rider’.

Fig. 2. One channel of the
interface amplifier.
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AIR-TRACK INTERFACE

Photo 1 Experimental
assembly. Track is seen in
position with the two sensors
and an RML 380Z.

Photo 2 Positioning of the two
SEnsors.

Fig. 3. Setting the sensors and
reflectors at different heights
enables the sensors to
differentiate between them.

20

Riders

The original black anodized sur-
faceof the riders was found to be a
good reflector of infra red and so
had to be coated with a matt-black
spray paint: the surface of the
track was also treated in this way.
Sensors can be mounted by the
side of the track, pointing
downward at an angle of 45
degrees. The riders have a set of
reflectors fitted to them — the
small, silver, self-adhesive labels
used for Write protection on
floppy discs. Side one of the rider
has a reflector that can only be

Sensor A

~
//\\\
/\ Rider B

:,/ N\
PN

Reflector

picked up by one sensor. Depend-
ing on the height of the sensor, it
will only be sensed by the A or B
sensor, as in Fig. 3. On side two,
there are two reflectors so that
the rider can be detected by both
sensors. On this side there are
two extra reflectors fitted in the
top corners, used with another
program?® for measurement of vel-
ocities and accelerations of the
rider.

Demonstrations

Constant velocity. One rider is
used with the two reflectors on
the same side, separated by
40cm. One reflector is detected
by sensor A, the other by sensor
B. The rider can be given an initial
velocity by hand. By measuring
the velocity at the two places
along the track, the idea of a con-
stant velocity can be demon-
strated.

Potential energy into kinetic
energy. Using an elastic band, a
rider can be catapulted along the
track. A value for the kinetic
energy that the moving rider pos-
sesses can be determined from
the velocity and its mass. By
using two elastic bands stretched
by a similar amount, twice the
energy can be given to the rider.

Elastic collisions. Using two
riders, send rider A along the
track to collide with the stationary
rider B. Use rubber bands at the
collision points on the riders. The
rider B should move away at the
same velocity of rider A before
the collision, (assuming equal
masses).

Inelastic collisions. Change the
rubber bands at the collision
points to adhesive pads or plasti-
cine and repeat the previous
procedure.

Software

This is designed to run on a
Research Machines RML 380Z
with 56K of memory. Most of the
program is in Basic with a
machine-code subroutine for the
time-critical sections. It is loaded
from the Basic program and could
be relocated to allow for other
memory configurations.

Using the two infra-red
switches, the positions of riders
on the track can be detected. An
inbuilt clock provides the means
of timing theriders. In this case it
is on a PIA board type EA2380
made by Irwin-Desman Ltd, giv-
ing times in increments of 10 ms.
If the length of the reflector on the
detected rider is known then the
velocity can be calculated and if
the mass of the rider has been
given, the momentum and the
kinetic energy can also be calcu-
lated. The program is able to
decide from the measured results
if a collision between two riders
was elastic or inelastic, by com-
parison of the momentum before
and after the collision. Assuming
the law of conservation of
momentum, the value after the
collision should be of the same
order; if the difference is greater
than an arbitrary value, (20%),
the collision is deemed to be
inelastic, the two riders having
joined together to form one of
larger mass. The new mass is cal-
culated along with the new
momentum and kinetic energy
values.

The program is organized as a
series of modules, some being
used in the setting up of an exper-
iment, others calling up values
taken from running the experie-
ment. All modules except the
Run timing are in Basic and com-
mand is from the keyboard. Only
certain keys are operated on; all
others are ignored. The Run tim-
ing module cannot be inter-
rupted; it will only return to the
main program after all the riders
have been detected and timed.

Option S

This section enables the two sen-
sors to be set up in relation to the
reflectors on the respective rider.
The screen shows two areas
marked A and B. When areflector
on the appropriate rider is in the
view of its sensor, a white square
appears. Each sensor can be set
up individually. Exit from the
module is by pressing any key
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except L. Pressing L enables the
lengths of each reflector to be
entered in the program, which is
useful as the measured length of a
reflector may not be the effective
length that the sensor sees. The
default value for the reflector
length is set at 2.5 (cm).

Option D

This section enables details about
the masses of the two riders to be
entered into the program. There
is no error checking on the values
entered. If this module is not run,
default mass values of 400g are
assumed. A simple diagram is
also displayed that may be useful
in explanations about the experi-
ments.

Option T

This draw a blank results table on
the screen. Two columns are pro-
vided for values for the two riders
A and B. Values for the masses of
the niders are already shown.
After a run, values for the veloc-
ity, momentum and Kinetic
energy for each rider can be called
up onto the table. If a timing run
has not been performed, there
will be no valid values shown, 0 in
fact. Values for velocity, momen-
tum and kinetic energy must be
prefixed by either A or B, e.g.
momentum of B would be called
up by BM.

OptionR

This runs the timing routine.
First the start of a reflector on
nider A is detected and the clock
started. When the end of this ref-
lector is detected, the clock is
stopped and the value stored. The
routine now repeats this but for
the other nider, B. The exit from
this routine is automatic after the
second rider has been detected.
There is no other way out of this
routine except by pressing the
main reset button on the front
panel!

OptionH

Shows on the screen the complete
list of options available. This
clears any previous screen infor-
mation but not stored values
which can be called up once more
onto the screen.

Option X

Not shown on the general option
table. Allows exit from the pro-
gram back to Basic command
level.

Option V

With the prefix A or B, displays
the calculated velocity value. The
value is displayed as a whole

100 PUT 27,"=0J3"
102 ?:2:2:72:7
104 GRAFH 1
106 REMNRNENESRRERISHRERERERSEE
108 REM=»
110 REM» Air Traczk Collisions #
112 REM# AIR. T »
114 REM» H.B.FIELDING. *
116 REM#* *
118 REM#» 1/1984 »
120 REM=» *
122 REM#HAERRENRRRRRRERREERRRRN
124 D1=2.5:D2=2.5: REM #Initial values only#
126 MA=400:MB=400: REM #Initial mase valuess »
128 GOSUB Z30: REM #M/C loaders
130 GOSUB 488: REM#Head1ngs#*
122 GOSUR 218: REM#Summary %
174 Q$=GET$ ()
136 FLOT 0,-12,0%
138 GOTO 148
140 REM#»
132 GOSUB 568
144 Q$=GET${)
146 FLOT ©,-12,0%
148 IF "X THEN GRAPH 1:TEXT:FUT 27,"=1J3":END
150 IF THEN BRAPH 1:TEXT:FUT 27,"=1J":END
152 IF §" THEN GOSUE 25S8: REM #Sensor set up *
154 1IF s" THEN GOSUR 758
156 IF D" THEN GOSUR 410: REM #Collision details #
158 IF d" THEN GOSUER 410
160 IF T" THEN GOSURBR S14: REM #Plank tables
162 IF t" THEN GOSUR St4
164 IF R" THEN GOSUR 274: REM #Run timing #
166 IF r" THEN GOSUR 274
168 IF A" THEN 187
170 IF a" THEN 1872
172 1IF E" THEN 200
174 1F b THEN 200
176 IF H* THEN 132
178 IF h" THEN 172
180 GOTO 140
182 Q$=GET$ ()
GO3UE 4¢: REM sVeclocity »
GOSUER 246
GOSUE 257 REM #Momentum »

192
194
196
198
Z00
202
204
206
208
210
212
214
216
218
220
222
224
226
228
230
232
2z4
236
238
240
242
244
246
248
250
252
254
256
258
260
262
264
266
268
270
272
274
276
278
280
282
2e4
286
88
290

IF @$="m" THEN GOSUE 262

K" THEN GOSUE 278: REM #K.E. %
IF Os="k" THEN GOSUE 278
GOTO 140
Q$=GET$ ()
PLOT 0,-12,3%
IFf Q¢="V" THEN GNSUR 254: REM s#Velocity #
If Q$="v" THEN GOSUR 2954
IFf 0¢="M" THEN GOSUB 270: REM #Momantom *
IF D¢="m" THEN GOSUE 270

K" THEN GOSUB 284: REM #K.E.#

k" THEN GOSUB 286

v}

#*Summary of options#

GRAFH 1
FLOT 22,55."Summary of Options.”
FLOT 22,52, ~rrrvvvvasassaaaannn
PLOT 0,44,"5 Set up sensors.”
FLOT 0,40,"D Enter details of collision.”
PLOT 0,34,"T Display bland results table.”
PLOT 0,28,"R Run/Repeat timing section.”
FLOT 0,22,"H Help."
FLOT 0,13, "Aa/B Prefix for next values."
PLOT 0,6,"V Velocity value."
PLOT O,3."M Momentum value."
PLOT 0.0.° Kinetic energy."”
RETURN
REM*ayv+
PLOT 58,37,
FLOT 58, ’5,5TR$'INT(QU*.5))
RETURN
REM*BV#
FLOT Z6. 723,
FLOT 36,32,STR$ (INT(BV+.5))
RETURN
REM=AM#*
PLOT 58,24, "
PLOT 58.24,STR$ (INT (AM+,.5))
RETURN
REM*EM»
PLOT 36,
PLOT 36. 24 STR$ {INT(EM+_5))
RETURN
REM=»AK*
PLOT 58.15," #
PLOT 58.15,STReCINTCAK+. S5 ¥
FETURN
REM#*BK®

PLOT 36,15,"
PLOT 34,1%,STRS (INT(BK+.%))

2 RETUFRN

REM#M/C Subroutine,
CALL %A220:
M=%AZ00;

S1=FEEK (M)

H1=FEEK (M+1}

¥ 1=FEEK (M+2)
T2=S1+(H1*.O1) + (K 1%, 000G1)
EEK (M+Z)

Return with Times.#
REM#M/C Start Address.»

0 H2=PEEVK (M+4)

MI=FEEK (M+5)
T4 (H2H. 01+ (KD%. 0001

AV=D1/T2: REM#velocity of A. %
Bv=D2/TZ: SEMsvelocity of B¢
O AM=MA»OYV : BM=MB B\ REM  sMomentumrss
2T AE=IMARAVEAY) /T REM *KOE, *
B = (MEsBVeRY) /D FEM  E.»

GOSUR S90:
RETURN

FEM # Test fcr collisi1on type

: RCH.Harhlre Code Loader.»

3 NEXT 3
DATA %TE. %04, %D LUF B LEL, B01 20D
DATA & L201,80A a2
& DATA & B, %01, 32 a2
DATA ¢ LLFF L AFER €08
O DATA %0 rF,xrs 2ES, V04 vSE,
DATA &0 I2.U0Z, A2 DR, W01, 87T, 504,

D PLOT 42,

O FLOT 0.

FLOT 16,7

: 10 fe

FEAD M
FOVE(A+4J) . M

DATA
RETURN

REM#dual sensar setups

GRAPH 1

"DUAL SENSOR SETUR. "

FLOT ©,22,"FRESS L TOD INFUT NEW REFLECTOR LENGTHE, "
FLOT 4,16,"FRESS ANV OTHER KEY Y0 CONTINUE. -

FLOY 10,356, "Sensor A"

56, "Sensor B

V=FEEF (£4511)

IF V AND | THEN FLOT 17,446,128 ELSE FLOT 17, 84, 25%
1F vV AND 4 THEN PLOT S0, 44, '28 ELSE PLOT S0, 44,255
L$=GETS$ ()

-12,L%

" THEN 72
"OTHEN L$="L"
L THEN GRAFPY 13

SETUR

"SET NEW LENGTHS FOR SSFLETYORS. IN cm, "

THEN
SEW LEN3TH F2R FEFLETTOR A ‘cad ™"
GCCSUE 606
CUNEW LENGTH FOS REFLECTOR B (crd ™

O:Y=0:GOSUR &0
D=0

LS$=GETS(i5ND;

GRAFH 1 : RETURN

2 REM#cgollisicn detailss

REMsReturnz riders Mzes M2 ° MEx

GFAFH 1

FLOT 18.%98."Colli=icn d=2ta:lsz,”

FLOT N, 356, ""1der R ( Stationar 3

FLOT 5, 30, "Rider & ( Moving towa-d & )
FLCT 18,31, "B"

~LOT S2UT1, AN

REM#St art Address of Stored Times.

-
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AIR-TRACK INTERFACE

number even though subsequent

calculations use the complete 516 GRAPH 1
518 PLOT 20,58, "TAEFLE of RESULTS"
number. 520 PLOT 34,55,1:LINE 34,8

522 PLOT 79,5S5,1:LINE 79,8
&24 PLOT S5,S55,1:LINE 55,8
1 526 FLOT Z4.S5,1:LINE 79,55
H 528 FLOT 34,49,1:LINE 79,49
nptlon" 530 FLOT 24,8,1:LINE 79,8
532 PLOT 48,52,
534 PLOT 46.52
. R S36 PLOT
With the prefix A or B, displays 538 PLOT
Saa FLOT
the calculated momentum value. 2 o
544 PLOT
546 PLOT
548 PLOT
H $50 £LOT
WMIDH K 552 PLOT 32,14,4
554 FLOT 26,15,2
5546 FLOT 28,15,"
558 FLOT 0,33,

With the preﬁx Aor B, displays 560 PLOT 0,24,

. 562 PLOT 0,15, "k"
the calculated kinetic energy S64 PLOT 36.42,STR$ (MB):PLOT 58.42.STRS (MA)
value. 566 RETURN

568 REM#Help menu#

570 GOSUB 578

572 FLOT 32,-6, "OPTIONS"

574 PLOT 8,-12,"AV AM AK D S T R H X BV BM BK"

Note 576 RETURN

578 REM#*Clear lower screen#

580 PLOT 0,-T," “
582 PLOT O,-6," “

s84 PLOT 0,-9,° .
The keyboard can be set to upper ooy o ]
or lower case. 588 RETURN _
When an Option can be Called up’ g‘;g FT{E:B;T(::EB:‘C)W collision type/ adjust momentum * K.E. *
the lower part of the screen shows SO G20 THENRRENURN e e ros
. = - H ass o
the Val]d keys. 598 BM=MEB*BV: REM % New momentum of B =
- . 00 BK= 2: {.E.
A complete listing of the pro- | 562 prar 3e, a2 aThs (e REM @ Mew K8 of B e
1 1 1 604 RETURN
gram is given. The machl.ne code S i I —
subroutine assembly is also so8
d . 610
given, and it may be than an alt- 612 IF @$=CHR$(13) THEN 620
1 1mi 1 414 PLOT X,VY,Q%: X=X+2
ernative timing routine could be A a o
developed here that could be used 618 GOTO 610

ona W]der range Of maChineS. 4670 Q=VAL (N$) : RETURN

$AIR.ISM - AIR TRACK SUBROUTINE
REFERENCES iH.B.FIEI.DING 2/1984
L. Linear Air Track, Equipment Notes FRFF = UPORT £ou OEBESH 3802 USER PORT
P10041, Philip Harris Ltd. ) AZOD = STORE ~ EQU  OA200M {STORED TIME AREA
2. R.S.Components Ltd, Reflective & AZ20 ORG 0A220H iSTART OF PROGRAM
Slotted Opto Switches, Data Sheet
R4276. IEO4 START: LD A, 04H {RESET & HOLD CLOCK
3. H.B.Fielding, Air Track Data Process- D300 out (0,A
ing Program, Electronics Systems AZZ4 SAFFFB  STARTL: LD A, (UPORT ) :READ 1/0 PORT
News, May 1983. A227 E&O1 AND  OIM {TEST FOR BIT O
AZ29 C224A2 JF NZ,START1 :JUMP BACK IF NOT
22C TEO7 LD A, O7H i START €LOCK
AZZE D00 ouT ©),A
AZ30 IAFFFE  ENDI1: LD A, (UPORT) ;READ 1/0 PORT
426 PLOT 10,10 AZ3X E601 AND o1H s TEST FOR BIT O
428 FLOT 84,10, "Sansor A" A235 CAZ0AZ P Z,END! iJUMP BACK IF NOT
430 PLOT 17,18,754
432 PLOT 14,18.253 A238 3E06 LD A, O6H iHOLD CLOCK
474 FLOT 12,17,255 A23A D300 out (o), A
436 FLOT 14,17,255 A23C DEOO IN A, (0) iGET SECUNDS
478 PLOT 46,18,254:PLOT 48,18,253 AZ3E 3IZ00A2 LD (STORE +0).A ;STORE IT
440 PLOT 4¢,17,255:FLOT 48,17,25% A241 DEO1 IN A, (1) 3GET 1/100 SEC
442 PLOT 16,17,2:LINE 28.17:LINE 78,8 AZ4T I201A2 LD (STORE +1),A :iSTORE IT
444 PLOT 46,17,2:LINE 32,17:LINE 4 A2446 DERO2 IN A, (2) SGET 1/10000 SEC
446 PLOT 22,2, "Computer" A248 320242 Lo (STORE +2),A ;STORE IT
448 FLOT 0,35,1:LINE 79,
450 FLOT 0,27.1:LINE 79.2 A24B IE04 LD A, 04H sRESET CLOCK AND HOLD
452 GOSUB 578: REM# Clear lower screen® AZ24D D300 out 0 ,h
454 PLOT 10.-6,."MASS OF RIDER A ":X=44:V=-4:G05UR 60&
456 PLOT 68.5 AZ4F 3IAFFFB  START2: LD A, (UPORT) iREAD 1/0 PORT
458 FLOT 46,40, " A252 E604 AND 04H :TEST FOR BIT 2
rofiaze A254 C24FAZ2 ap NZ,START2 :JUMP BACK IF NOT
442 PLOT &6,40,5TRS (MAY+" g"
464 PLOT 10,-9,"MASS OF RIDER B ":X=44:Y=-9:GOSUR 604 AZS7 IEOT7 LD A, 07H $START CLOCK
366 PLOT 66 86.® M AZ59 D300 out 0 ,A
468 MB=Q —
470 FLOT 66,46, STRS (ME)+" g" AZSE 3AFFFB  END2: LD A, (UPORT) $READ 1/0 PORT
472 PLOT 10,-12,"1s this correct? ( Y/N 3" AZSE E604 AND 04H sTEST FOR BIT 2
474 O$=GET$ () AZ60 CASBAZ Jp 2,ENDZ 1JUMP BACK IF NOT
476 PLOT 0,-12,0%
478 as2 AZ&T IE06 LD A, 06H {HOLD cLOCK
480 THEN 452 A26S DIOO out (D), A
282 THEN RETURN AZ67 DBEOO IN A, (o) 3GET SECONDS
484 IF @$="y"THEN RETURN A269 3203A2 LD (STORE +7).A :STORE IT
486 GOTO 474 A26C DEO1 N a, (1) $GET 1/100 SEC
488 REM#Headingss A26E 7204A2 LD (BTORE +4),A iSTORE IT
T az71 DEOZ IN A 2 iGET 1/10000 SEC
492 PLOT 10,48, "COLLISIONS > < COLLISIONS® AZTSPEZ05A2 ED (STORE, +35yA #STORE IT
494 PLOT 10,36,"A program to measure times" - .
496 PLOT 10,30, "and velocities of air track" A2ACHES REA jgg;ggznTD MAIN
498 PLOT 8,24,"riders involved in collisions.” d
500 PLOT 25,15."H.B.Fielding."”
502 FLOT 13,6, "Archbishop Masterson School™
504 PLOT 27.%,"Bireingham.”
506 PLOT 20,0, "Version 1. 12/1983"
508 A$=GETS(1500) AZI0 ENDY AZSE ENDZ A220 START  A224 START1 A24F START2
510 GRAFH 1 A200 STORE  FEFF UPORT
512 RETURN
514 REMs#blank display tablew No errors
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(" LOOK AHEAD!

WITH MONOLITH MAGNETIC TAPE HEADS
VIDEO HEAD REPLACEMENT KIT

DOES YOUR VCR GIVE WASHED OUT NOISY PICTURES — IT'S
PROBABLY IN NEED OF A NEW HEAD — FAST FROM OUR EX-STOCK
DELIVERIES.

Keithley's130A &136.

SAVE fffs ON REPAIR CHARGES. AR EOpRARneren
OUR UNIVERSAL REPLACEMENT VIDEO HEADS FIT ALL MODELS OF
VHS OR BETAMAX VCRs. FOLLOWING OUR REPLACEMENT GUIDE
AND WITH A PRACTICAL ABILITY, YOU CAN DO THE WHOLE JOB IN
YOUR OWN HOME WITH OUR HEAD REPLACEMENT KIT.

e

KIT CONTAINS — NE IDEO HEAD, 5 CLEANING 100 HEAD
CLEANING FLUID, CAN OF AIR BLAST, INSPECTION MIRROR, ANTI-
STATIC CLOTH, VHS/BETAMAX MAINTENANCE MANUAL, CROSS
HEAD SCREWDRIVER, HANDLING GLOVES, MOTOR SPEED DISC,
SERVICE LABEL, HEAD REPLACEMENT GUIDE.

VHS KITS £53.25, BETAMAX KIT £65.25. Prices include P&P ard VAT
HOW TO ORDER: PLEASE STATE CLEARLY THE MAKE AND MODEL
OF YOUR RECORDER. THERE ARE TWO VERSIONS OF THE VHS
HEAD AND YOUR ORDER CAN BE PROCESSED FASTER IF YOU
CHECK THE SIZE OF THE CENTRE HOLE OF THE HEAD WHICH WILL
BE EITHER 5mm OR 15mm DIAMETER.

CATALOGUE: For our full Catalogue of Replacement
Video and Audio Cassette/Reel to Reel Heads, Motors,
Mechanisms, etc. Please forward 50p P&P.

THE MONOLITH ELECTRONICS CO. LTD.
5-7 Church Street, Crewkerne, Somerset TA18 7HR, England
Telephone: Crewkerne (0460) 74321
Telex: 46306 MONLTH G

CIRCLE 99 FORFURTHER DETAILS.
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TYPE 9084 TYPES046

VMOS WIDEBAND LINEAR POWER AMPLIFIERS. 4W/10W/20 watts RF output. Without tun-
ing. Power gain 10dB. 24V. + supply.

TYPE 9046 100KHz.-100MHz. dwatts ..................................... £84.50 +£3.50 p&p
TYPE 9051 15MHz.-200MHz. 4 watls .. .. s £84.504£3.50 p&p
TYPES171 15MHz.-200MHz. 10watts ................................... £140.00 +£8.00 p&p

£200.00+ £15.00 p&p
................................... £180.00+ £8.00 p&p

..£240.00+ £15.00 p&p

TYPE 9159

TELEVISION LINEAR POWER AMPLIFIERS. Tuned to your specite channelsinbands!VorV.
{or 400-900MHz).

Type 9061 . .. L ... £140+£5p&p
Type9152.. ... ... ... e vy s - B e e £180+£5p&p
Type 9159 . i . Ty . . £210+£5 p&p

TYPES157

RF POWER AMPLIFIERS. Tuned to your specified frequency in ¢
TYPE910510mW input, 3wattsoutput . ... £160.00+£10.00 p&p
TYPE 9155 3wattsinput, 30wattsoutput ....... ... £240.00+£10.00 p&p
TYPE 9156 As above with integral mains power supply unit

. i ooo........£320.00+£15.00p&p

TYPE 9106 100 mW. input, 10wattsoutput - .. ....................... £180.00+£10.00 p&p
TYPE 9158 10 wattsinput, 80 watts output. ... £320.00+£10p&p
TYPE 9157 As above with integral mains power supply unit

£400.00+£15p8p

TWO STAGE GASFET
TYPE STRIPLINE PREAMPLIFIERS

Tuned to your specified
9010 y pecifie

channels in bands IV or V

TYPE 9002 Two stage Gasfet preamplifier. N.F.0.7dB. Gain25dB. HighQfilter .. £85+£2p&p
TYPE 9004 UHF two stage Gastet preamplifier. N.F.0.6dB. Gain 25dB. Aligned to your specified
frequency in the range 250-500MHz. High Q

L e M e e e Y F R R p—— £85+£2p&p
TYPE 9012 Gasfet preamplifier mains power supplyunit .. .................... £24 50+ £3p&p
TYPE 9010 Masthead weatherproofunit ... ... .. ... .. .. ... £6.50+£2p&p

TYPE > TYPE
9006 9035
GASFET RF PREAMPLIFIERS. Aligned to your specified frequency in the range 30-250MHz.
Masthead or local use.

TYPE 9006 N.F. 0.6dB. Gain 10-40dB. variable ... .

TYPE 9006FM As above. Band i1 88-108MHz R =
TYPE 9035 Mains power supply unitforabovetypes . ........... P

.....£65.00+£2p&p
...£65.00+£2p&p
.£24.50+ £3pép

TYPE
8034

TYPE 8034 PHASE LOCKED SIGNAL SOURCE using low frequency reference crystal. Specify
outputin the range 1-600MHz. Qutput 10mW.+10dBm. . o e . £84 50+£2 p&p
TYPE 9113 TELEVISION FREQUENCY CONVERTER. Changes channels in the range 40-

1000MHz .............. S ac e = g g - - . £2424€5p&p
TYPE 9056 1500MHz PRESCALER. Divides 100-1500MHz>
BY10 . NPT | DS . : ... £79.50+£2 p&p
TYPE 9086 FM TRANSMITTER 88-108MHz. 50 watts RF output. 24V + supply. Compiete mod-
ularsystem ... .. R L o ... £480+£30p&p
TYPE 9087 As above with integral mains power supply unit

TrrI: - srovow v £5404-£40 p&p

RESEARCH COMMUNICATIONSLTD. .«

UNIT 3, DANE JOHN WORKS, GORDON ROAD, CANTERBURY, KENT CT1 3PP AehSon O
TELEPHONE: CANTERBURY (0227) 56489

CIRCLE 60 FOR FURTHER DETAILS.

* Fully guaranteed

CaL T s FROM CARSTON

Wide range ot instruments

SED TEST EQUIPME

w“m 99, Waldegrave Road, Teddington, Middlesex TW11 8LL.

ELECTRONICS LTD. Telephone 01943 4477. Telex 23920 (Euhire)
Used test equipment and computer specialists.

CIRCLE 90 FOR FURTHER DETAILS.

ELECTRONIC POWER UNITS

FOR XENON ARC AND MERCURY ARC LAMPS
UNITS AVAILABLE FOR LAMPS RANGING FROM 75 TO 6500 WATTS.

Lamp housings and lens systems manufactured as standard off the shelf models or to
specific design.

ikKEM
i

K. T. Manners Design Ltd.

P.O. Box 936, London, W4 ANW Telephone: 01-994 7155. Telex: 28604

CIRCLE 45 FOR FURTHER DETAILS.
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VIDEO TAPE REC Philips N1500 series with two cassette & circs. £66 Ferrograph Series 6. Audio
single chan 3 speed int speaker good cond with book. £85 SCOPES Solaratron CD523 gen purpose
bench scope single beam 1 Mill/V to60v Cm, DC or 100Ke to 10Mc/s,T.B. 1Usto 1 Sec Cm, upto X5
Expan, 4" CRT tested with book. £95 MARCONI TFLO41B VTVM AC/DC volts 300Mill/V to 300V FSD,
Res 50 chmto 500Megs, RF probe to 1500Mc/s tested with book. £48, MARCONI SIG GENS
TF95/A12AM/FM 1.5/220Mc/s with book. £100 TF144G 85Kcto 25Mc/s AM large bench unit with
leads book etc late series. £65. X.BAND RESONATORS direct cal 9170/9470Mc/s with meter ind & var
atten 0to 100Db€23 also X Band Tx load WG 15 est 50Kw Pk. £25 also X Band Echo Box fixed tuned
with small dish unit. £14.50 NOISE GEN CT207 100/600Mc/s var noise 0/P withint 600 ohm O/P
meter mains with book. £35. DUMMY LOAD WATTMETER. CT214 30/400Mc/s 50/75 ohm 01020/200
watts with connec. €55 FREQ CONV. 240v 50¢/s 1o 115v 400¢/s one phase, 100 Va, sine wave new
solid state. £85 DEVIATION METER. CT219 (TF934) 2.5/100Mc/s meas dev 0 to 75Kcin 3 ranges with
book. £55 POWER & RF DRIVE UNIT tor 240v provides 12vat5 amp or 24vat 2.5 amp stab, also RF
0/P at 10 crystal controlled freq in range 2/8Mc/s 0/P var 0 to 2 watts into 50 ohm all transis unit
tested. €55 ELEC CONDS 2700Ut at 250v DC H.D. type with insul case screw term new £3.50 ea 6 for
€18.H.V. TESTSETS CT97 two part unitvar 010 401lv mains I/P metered £65 WATTMETER CT87 cal for
100/156 Mc/s 0 to 10 watts into 50 ohms € 14.50 CRYSTAL CAL CT432 Gen purp 100Kc/L/10Mc0/Ps
int mixer amp for phones, can be swt to use ext crystal of various types, mains tested with book. £28
H.D. BLOWERS 240v outlet23x33 " new. £14.50

Above Prices Inc Carr/Postage & VAT.
Goods ex equipment unless stated new, List 34 availabie onrequest.
A.H. SUPPLIES. 122 Handsworth Road, SHEFFIELD. $9. 4AE.
Tel. (0742) 444278

CIRCLE 29 FOR FURTHER DETAILS.
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POWER SUPPLY DESIGN

D.C. Supplies from
A.C. Sources

Often regarded as a boring necessity, power

supply design is changing rapidly.
Rule-of-thumb design will not be
enough for long.

The universal mains distribution
network of alternating current is
rough stuff when considered as a
power source for nearly all instru-
mentation, processing and com-
munications equipment, the
requirement for which is stable
d.c. bias levels. Therefore all
equipment entails a box (or
corner of the rack, board, etc.)
called ‘the Power Pack’, that
changes the transformed a.c. to
pulsatingd.c., smooths and stab-
ilizes it. The stabilization is
against current or voltage var-
iations to some degree or specifi-
cation sufficient for the job in
hand.

This Cinderella of all circuits is
often bought-in, built up speedily
from some standard design, or
otherwise got out of the way as
quickly as possible. Ubiquitous
and important though it is if you
want to run your apparatus from
the a.c. mains, it nevertheless
has a reputation of boring necess-

ity.

But a glance just under the
surface of this boredom, reveals a
slightly messy ‘mystique’ of
poorly defined parameters such
as line regulation, or rules of
thumb and ‘guesstimation’ over
things like the transformer
design. On the other hand, judg-
ing from the number of power unit
suppliers advertising, there is a
good deal of bread and butter
being earned in that industry.

The constructional magazines
also carry articles on ‘lab.’ power
supplies and so on, at regular?
intervals, so perhaps there exists
a specialized band of power-pack
enthusiasts — who, with an atti-
tude like the ‘Manhole-cover Col-
lectors’ don’t find such things bor-
ing at all!

Two cultures

If you look a little closer, power
supplies fall into two categories,
(ignoring the very simple supplies

the linear series or shunt stabi-
lized supply is met, see Fig. 1.
Secondly, the switched-mode
power supply (s.m.p.s.) is seen,
as in Fig. 2

Linear supplies are notor-
1ously inefficient — they get hot
and tend to be bulky, especially at
high powers. These supplies are
geared to the technology of 50/60
Hz a.c. mains. Because of this,
the need for bulky transformers
and large CV products in the fil-

like battery chargers, model-train tering capacitors is easily
* University of Kent at Canterbury controllers and similar). FiIStly, accounted for.
Vsl:: Wi
g
r= .
a.cmains ] é, Series
O—o—of .E q pass f—e@o—O-----— i
50 60Hz E KN T Is 1 element |Io T 0
A Set ) “>Load
Lt (1" 1
=l
Comparator
& control | Remote
craut [P ot
) 8 bus
(usually)
Voltage
reference
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by K. L. Smith
Ph.D.”

This shows a typical ‘state of
the art’ open module
construction s.m.p.s. system.
The EP6003 from Powerline
Electronics Ltd is a 50 watt
unit with multiple outputs
which are futher regulated
with linear circuits.

Fig. 1. The linearly stabilised
d.c. power supply relies on the
dissipation of excess power as
heat, so that a constant output
level can be maintained even if
variations occur at the input. A
typical design is schematically
shown, including the growing
use of a programming bus for
automatic control and
close-down.
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POWER SUPPLY DESIGN

mmn |
SOkHz
a.c.mains i
50/60Hz ;
/ / ‘ Base Control
M vst j ': td'c‘ drive circuit

{usually)

Joana

Voltage
reference

Fig. 2. A switching system
(s.m.p.s.) is shown nere.
Already it is obvious that
greater complexity is likely in
the design. Smaller
components and much less
heat dissipation is the
trade-off. Again programming
can be incorporated.
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Aircraft electrical designers
opted for supply frequencies of
400 Hz, where the transformers
are much smaller and lighter.
However, in whatever environ-
ment these supplies are used,
after all the energy has been han-
dled and stored, a large part of itis
thrown away in the series dissipa-
tor, so that the output voltage is
kept constant in spite of changing
levels at the power line input (line
regulation). The same control
circuit is used to sense load
changes and by feedback, keeps
the output voltage at the set level,
(load regulation).

A series regulator device and
its control circuit usually take
very little of the current, so in
Fig. 1,1, is very nearly equal to I.
You might want to set V_ any-
where between a low minimum to
a fairly high maximum. V_ must
be above this V_ (max). Therefore
power into the regulator stage is
VI, which is very nearly equai to
V I, (being slightly greater if any-
thing) and the power into the load
is V I,. The difference, (V.—V)I,
must be dissipated in the series
element. So if you want a low out-
put voltage at maximum current,
your equipment is going to get a
little warm. ..

Switchers, on the other hand,
are potentially much more effi-
cient. The principles are not new
and many old time radiomen will
recall the vibrator supplies used
to convert the 12 or 24 volt d.c.
lines available in vehicles, upto a
few hundred volts. The mechani-
cal vibrators that were used still
operated at a low frequency, so
the same arguments regarding
transformers and capacitors still
applied. But synchronous rectifi-
cation on the vibrator eliminated
hot and lossy valve rectifiers and
the supplies ran relatively cool.

The growth of switchers had to
wait until fast, bipolar, power
transistors became available.
Recently, even faster power mos-
fet devices have added new impe-
tus — and s.m.p.s. technology
appears to be sweeping the
board. This seems to be relegat-
ing the linears to a shrinking mar-
ket at the low-power (5 to 25
watt) end. Single-chip, mono-
lithic, adjustable linear devices,
such as the LM317, keep up the
attraction for some turnover of
designs at this low-power end,
especially for experimenters and
home constructors.

High frequencies reached in
switchers mean that the inductive
and capacitive  components
rapidly shrink in size for a given
throughput of power. Significant
power dissipation only occurs
during the very short times at the
edges of the rectangular switch-
ing waveform, where current
flows in the switch at the same
time as a high voltage appears
across it.

Comparison of ‘the two cul-
tures’ shows the effects of the
principles involved.

linear  switcher
output power 150W 150W
efficiency 30% 70%
power dissipated 350 W 64 W

The saving in space is equally
impressive:

Volume 26mlW! 6.5mlW!
ratio of weights 5 1

ratio of area 3.5 1

Growth areas

Large inroads into the market by
thes.m.p.s. people are occurring
in the computer, telecommunic-
ations and data communications
areas, especially in the new 32-

bit micros, which overlap the old
minicomputer systems. The new
machines will hardly ever require
more than 200 to 300 watts, even
with power to Winchester disc
drives, back-up cartridges,
v.d.u. displays etc. Multi-output
switchers can cope well at this
power level.

Original-equipment manufac-
turers used to make ‘in-house’
p.s.us, but vast ranges of stand-
ard modules have appeared on the
market and the attraction now is
to buy-in. Some suppliers diver-
sified into the market by develop-
ing their in-house supplies into a
generalized range.

Rapid growth of local-area
networks, word-processors,and
the use of the Telex network —
and all the growing awareness
towards information technology
in business networks and so on,
have created this demand. By
marketing a ‘standard range’,
however, especially for business
and office — to say nothing of
home — environments, s.m.p.s.
manufacturers have been pitch-
forked into meeting international
standards requirements.
S.m.p.s. are efficient, but the
square waveforms necessarily
employed in the high-frequency
chopping circuits are especially
rife with e.m.i. and r.f.i. prob-
lems from the harmonics gener-
ated. Typical requirements laid
down for this appear in BS800,
Part 3 (1972) and VDEO0875,
curve ‘N’, see Fig. 3. CISPR
recommendation 43 (1970) and
IEC478-3 is slightly more strin-
gent, while FCC class ‘A’ is less
so. Safety standards, set up gen-
erally before switchers came onto
the scene, are particularly con-
cerned with fire hazards (USA)
and electric shock prevention
(UK and Europe). The preoccu-
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pation by us regarding shock is
probably because of the use of
230 volts for the r.m.s. mains
pressure used here.

These standards include ours,
the British Standards Institute
and the International Elektro-
technical Commission (IEC).
Various BS specifications relate
to transformers, BS2204 and
BS5850, for example. Most ven-
dors of s.m.p.s. modules find the
user-market tied to demanding
conformity to IEC380 and
IEC435, where the ‘creepage dis-
tance’ of live conductors to dead
metal and winding to windings
must be at last 3mm. The insula-
tion breakdown voltage (class 1)
is 1250 V to earth and input-to-
output isolation, 3750 V. Class 2
requires 3750V to earth also. The
Verband Deutscher Elektrotech-
niker (VDE) standards of West
Germany are very similar to the
IEC requirements and VDE0730
and 0840 apply to power sup-
plies. Both IEC and VDE are advi-
sory inasmuch as they carry no
international legal weight, but
manufacturers struggle to comply
with them — and the competitive
economic pressures accompany-
ing the enterprise.

Andrew Smith of Weir Ltd told
me that his firm’s units are
designed to meet the above spe-
cifications and he confirmed that
the volume sales were in the data
processing/microcomputing/
telecommunications industries.
Weir use linear post-regulation
circuits (in which they have had a
lot of experience with their well
known ‘mini..." and ‘maxi-regs’
and similar, lab. supplies) for
switchers of less than 150 watts
throughput, but they use
switched post regulators in new
designs above this rating. Bill
Kerr (Power General Ltd) con-
firmed the market was now
increasingly competitive and
pointed out that in spite of the dif-
ficulties in meeting the safety
specs. with the ‘different’ small
components in s.m.ps, his com-
pany markets a 40 watt switcher
on one Euroboard, a 47% reduc-
tionin size. He agreed that ablan-
ket statement that power can be
supplied at so much per watt, is
not meaningful, since a 50 watt
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unit might cost $27 to make, a 75
watt one $30 and 100 watt $34.
The e.m.i. filters, transformer
design, control circuit etc. would
not differ much as the rating
changes at this (low-end) region.
Again, it was interesting to hear
Alec Parsons of Amplicon Elec-
tronics more or less say the same
thing.

The market

The figures given by forecasters
Frost and Sullivan make interest-
ing reading. The European mar-
ket for s.m.ps in computer/peri-
pheral applications is now 50% of
the market at £500M with a mean
annual growth expected to reach
23%. This means a turnover of
£1.4 billion by 1988.

20% of the market is taken up by
industry itself and is growing at
about 21% per year. A rapid
growth is appearing in the tele-
communications  field.  31%
annual growth rate in this area is
mentioned. The military market
runs at 9% with a 21% growth
rate, while the consumer end is
only a small market at 3% (£30M)
growing at 23% to reach a turn-
over of about £85M by 1988.

Options

Linear supplies operate on relat-
ively simple principles, as I have

outlined above. Switchers offer a
number of options to the
designer. Nearly all s.m.ps now
employ a drive circuit, usually
custom-designed integrated cir-
cuits such as the Mullard
TDA2640 or the TDA2581, which
offer slow start-up, over-voltage
protection, off-load protection,
short circuit protection as well as
regulation and ripple cancella-
tion. But in all s.m.ps designs,
the fundamental choice is in how
the stored energy is handled.

One approach is to use the so-
called ‘flyback’ circuit. The
energy is stored entirely in the
magnetic field of a choke during
the ‘on’ period of the switch and is
emptied into the output reservoir
capacitor (via the ‘flywheel’
diode) during the ‘off’ period. The
pressure level reached by the
quantity of electricity passed, is
determined by the ratio of on to
off periods. The output voltage
V,, can be greater than V,, so
some people have referred to the
flyback circuit as a boost regula-
tor. Further flexibility and multi-
outputs can be obtained by mak-
ing the choke into a transformer
where turns ratios and a number
of isolated windings can be used
to generate separate voltages at
convenient levels. This circuit is
illustrated in Fig. 4.

Another circuit, see Fig. 5,
known as the ‘forward converter’,
passes energy directly to the out-
put rails during the on period of
the switch. Some energy is stored

Fig. 3. Limits to
radio-frequency interference
levels at the input to a power

the BSIand CISPR
authorities.

Fig. 4. The ‘flyback’
switching-mode circuit is
shown in basic form. The
energy stored in the choke is
passed to the output while the
bipolar switch is ‘off’. The
current paths shown this, and
the associated waveforms
highlight the current and
voltage levels at various parts
of the circuit.

supply system, as laid down by
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Fig. 5. In the ‘foward
converter’ switching circuit
outlined, the current through
the bipolar switch during the
‘on’ period is passed to the
output in addition to storing
energy in the choke. Current
continues to flow (from the
choke) while the switch is ‘off’.

Fig. 6. A simple current limit
action is shown in (a), while
that for ‘foldback’ action is
illustrated in (b). In the
foldback circuit, less power is
dissipated during short circuit
conditions.
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in the choke to keep the output
supplied during the off period via
a steering diode. For the same
throughput a smaller choke core
is required for this circuit. The
output voltage V,, cannot exceed
the input V. Some authors have
called this circuit a buck regula-
tor.

For large powers, energy is
pumped into the transformner in
both directions. In other words,
true a.c. operation is used.
Therefore, the largest flux swings
from saturation to saturation™
can be obtained by push-pull and
bridge switching circuits.

In all the designs, minimum
power dissipation is sought in the
switches by tailoring the wave-
forms. Special low storage charge
diodes are required for this, as
well as correctly designed base-
drive circuits for optimum
switching in the bipolar devices.
The problems of r.f.i. have
already been mentioned and low-
pass filters in the mains leads are
vital to reduce conducted inter-
ference. Faraday screens
between the transformer wind-
ings and around sensitive compo-
nents, together with correct field
cancelling layouts on the circuit
board, are also required to reduce
e.m.i. and r.f.i. The problems of
smoothing of sawtooth current
waveforms puts a strain on capa-
citor design. The series induct-
ance and resistance of standard

*The ferrite cored transformers in s.m.ps
circuits could be ‘loss-limited’, rather than
saturation limited in practice.

electrolytic capacitors has a large
effect on residual ripple and noise
voltages at the outputs. For low
powers and very low ripple and
noise levels at the outputs, linear
supplies cannot be beaten. That
is the main reason they hold their
own there.

Specifications

Whatever the nature of the supply
design, the user wants to know
how it will perform. Specific-
ations to be met may have been
laid down beforehand: the power
out is obvious and is given in
terms of the regulated voltage
range plus the maximum current
drain. Supplies are designed to
limit the current. The safest
method is limiting by ‘foldback:
not only does the current limit,
but it is ‘turned down’ to a low,
safe level, as in Fig. 6. In switch-
ers, you may find the ‘hiccup’
mode used if an overload occurs,
the circuit turns off. After an
interval it comes on — has alook,
as it were; if the overload is still
present, it immediately goes off
again. The circuit might repeat
this a few times, then go off perm-
anently, until the fault is removed
and the circuit reset.

The supply might be designed
for a fairly long ‘hold-up’ time,
where the energy stored is suffi-
cient to keep up the output over a
few cycles of lost mains input, (a
common occurence, apparently).

There is always a requirement
to know the quality of regulation
obtainable. One of the most fund-
amental definitions of regulation
can be seen as follows.

The output voltage V,, is a func-
tion of the input voltage from the
power line V,, the output current
demanded by the load I, and in
many cases the temperature T.

V= f(V,I,T)
: A % v
© AV, = 5y AV + GrAL + g AT

You can read this as, ‘The total
change in V, is the sum of how
quickly V, changes with V,, times
the actual change in V; plus how
quickly V, varies with load cur-
rent I, times the amount the load
changes; plus how quickly V,
varies with temperature, times
the temperature change.’ In the
middle term on the right hand
side, 6V /0], is a load regulation
factor. You can see it can be
thought of as the dynamic output
impedance of the circuit. The first
term factor is the output/input
voltage change ratio,dV,/0V,, or
line regulation. But defined in
this simple way the value of the
factor depends strongly on the
levels of V, and V. For example,
if the mains voltage changes from
220 volts to 240 volts and V,, goes
from 14.95 vols, then AV /AV, =
0.1/20 = 0.005. But suppose the
‘line’ was the input to the actual
regulator and this varied from
19.13 volts to 20.87 volts. Then
AV /AV = 0.1/1.74 = 0.057...
very different.

|
i
|
|
|
{

1o {max)

(a)

I, (max.)

(b)
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There are differences in agree-
ment, but the industry broadly
interprets and defines these regu-
lation factors for its own use as
follows:

Line regulation. This is the maxi-
mum change of output voltage in
percent as the input voltage is
varied from defined ‘line high’ to
assumed ‘line low’ conditions.
Output load and temperature are
held constant.

Thisgives[ 2F X 100} + &%
for the line regulation. The earlier
example now gives

0.1 230 _

15 X 100X 50 7.7%
4 01 20 _
and 1 X100X1.74—7.7%

...a much more consistent,
therefore useful result.

Load regulation is the maximum
change of output voltage in per-
cent as the load is changed from
the maximum to minimum rated
value. The input voltage is kept at
the rated value, the temperature
is constant.

Thisis given byAV,/V Al X 100,
where Al is the maximum-to-
minimum load current change.

i ftrans
Regulation
T Ak

| .

i

IO

i S
1, tmin) | TIME

As an example, if V, goes from 15
volts to 14.5 volts when Al is 10
amps, then

15— 14.5

Seeags X 100 —0.33%

which is the load regulation.

The temperature coefficient is
the average change of output vol-
tage per degree Centigrade, mea-
sured over the specified tempera-
ture range of the unit.

A parameter known as the
transient recovery time is some-
times important, and is the
required time for the output vol-
tage to settle within the regula-
tion limits after a sudden change
in load is applied. Figure 7 shows

the usual way this is portrayed.
Linear supplies are much better
in this respect than switchers.
tirans 1S SOMe microseconds for lin-
ears, whereas it might be a few
milliseconds for s.m.ps.

As in most situation where you
rely on someone to-supply some-
thing, ‘you get what you pay for'.
Of course, if you take mainstream
economics out of it a little, you
can custom a ‘one off’ for small
expense, with a very good spec. I
hope these articles therefore will
not put off the home constructor,
student — and engineer in her
lunch hour... from having a go by
direct construction.....

To be continued

R.S.C.r.1.i.

There has been a lot of fuss in the
papers about the BBC’s proposal
to build a short-wave radio
station near Stratford upon Avon.
The locals seem largely to be
against it; and had their
objections been purely on
aesthetic grounds, my
sympathies would have been with
them. But the debate seems to
centre instead on the
irretrievable damage the BBC’s
kilowatts may do to the Bard’s
reputation through disrupting the
Royal Shakespeare Theatre’s
lighting and sound systems.

I can see that no-one would
want Lillibullero bursting forth
during the matinees there.
However, as one who was
brought up within sight of the
BBC'’s Daventry station, and who
now lives within a mile of the
high-power television stations in
south London (they keep our
house wonderfully warm in
winter), I'm finding it difficult to
work up much sorrow for the
thespians. They’re lucky to have
avoided r.f.i. troubles for so long:
do they never get radio taxis
outside?

But to free yourself of
interference, youdon't have to
make your home on an

uninhabited wasteland orin a
Faraday cage. We veterans of the
battle against video breakthrough
known that it’s largely a matter of
wiring layout and filtering — in
other words, of good design and
construction practice.

Professionally-built theatre
lighting and audio equipment
should be capable of
withstanding the sort of assault
the BBCis likely to make on
Stratford. And if the RST’s stuff
turns out not to be, then I may
one day fillmy pockets with disc
ceramics and r.f.-stopping 1k
resistors and wander up there to
sort them out. In exchange for
free seats, of course.

Multi-stand-
ard modem:
correction

On page 46 of the July issue,
Fig.1 shows two capacitors
marked C,,. The one nearer
transformer T, (2.2uF) should
have beenmarked C,..

Capacitor Cg must be a class
X mains-rated suppression
type. C, does not exist.

There is also a small mistake
in the initial issues of the
printed-circuit board for this
project. The anode of D has
been wrongly linked to pin 10 of
IC,y instead of to pin 11. This
error, which would affect
selection of the 75 baud loopback
mode, can be easily corrected on
side 1 of the board.
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One of the telephone
numbers given for STC
Electronic Services’ Estelle
system, the number for the
V.23 service is in any case not
yet in operation. STC have said
they will let us know the correct
number as soon as it becomes
available.

An autodialler program for the
BBC Microcomputer, for use
with the modem, will appear in
next month'’s issue.

Fig. 7. Controlled power
sources cannot respond to
rapid changes in load demand
instantaneously. Like all
servosystems there is an
unstable — or settling — time
required. The time required for
an ‘up’ demand may differ
from that necessary fora
‘down’ change.
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MANUFACTURERS, DISTRIBUTORS AND n 'Q COMPUTER
BULKBUYERS SHOP
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