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GREAT NEWS FOR ALL PHOTOPLAY READERS!

STARTING WITH THE JANUARY 1988 ISSUE THE COVER PRICE
WILL BE REDUCED TO £1

*MORE COLOUR
of your favourite stars

% MORE REVIEWS
by our top team of critics NEW |
3 CELEBRITY INTERVIEWS | _1; h)
with the fop personalities

¥ SCREEN CHAT
the latest news and gossip

*VIDEO & TV
more coverage of the
small screen
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THE MOVIE. RE
SENSATION

HEDATOR

IN THE JANUARY ISSUE |
ON SALE THE FOURTH | 5503,
WEEK IN DECEMBER

PHOTOPLAY’S BRIGHTER NEW
LOOK TAKES A LIVELY,

INFORMATIVE VIEW OF MOVIE,
VIDEO AND TV SCREEN ENTERTAINMENT

DON’T MISS OUT - BE IN THE PICTURE
WITH BRITAIN’S BEST KNOWN
SCREEN MAGALZINE!

* NOW ONLY £1
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©Philips has come up witha CD
decoding system that uses only
two ICs and remarkably few
other components. It originates
from Holland and will be
marketed in this country by
Mullard Lid (01-626 0394) who
says that stocks should be avail-
able from March(ish).

The two chips are the
SAA7310 and SAA7320. The
SAA7310 is a third generation
version of the SAA7210 provid-
ing demodulation, error correc-
tion and basic interpolation and
In addition has modes for CD-
ROM and CD-I.

The SAA7320 provides
digital filtering, over-sampling
and analogue post-filtering. The
two chips together have a much
lower power consumption
(about 475mW) than the four
chips previously required and
can now handle temperatures
from -40 to +85°C.

Mullard wasn’t giving any-
thing away when asked about
prices. ‘Competitive’ was the
word used. In Holland Philips
estimate a price of about £11 for
each chip but this is for large
quantity orders only.

®A series of fine soldering irons
are available from EES of Port
Talbot. The smallest is an 11W
iron weighing only 18.5g and
having a maximum temperature
of 340°C. All the irons can be
supplied for various standard
voltages and prices range from
£7. Contact EES, Seaway
Parade, Baglan Bay, Port Talbot
SA12 7BR. Tel: (0639) 813663.

®Readers without the time to
construct last month’s Mains
Cleaner may wish to investigate
two protectors from Rendar. The
Spikebloc, originally designed
for use by BT, is intended for
industry and provides an effec-
tive block to EM pulses and RF
interference.

The Linebloc is for less
sensitive equipment (home
computers and hi-fi for
instance).

Prices before VAT are £29.95
and £10.95 respectively. For
more details contact Rendar,
Durban Road, South Bersted,
Bognor Regis PO22 9RL. Tel:
(0243) 825811.

®Blank audlo casseifes willNOT
have a levy imposed on their
retail price as was originally
proposed In the upcoming
Copyright Bill. The furore
surrounding this part of the Bill
has obviously made Iis mark in
the halls of Westminster but
opponents of the tax claim that
although not directly Imple-
menting the tax, the Bill still
does not positively preclude iis
Introduction in the future.

If You Can’t Beat Them — Buy Them

igital Audio Tape merchant
Sony has bought out its
main opponent in the fight to get
DAT onto the streets. CBS
Records has cost Sony $2 billion
and even away from its parent
group, the company is not
cowing to the new owners. ‘Sony
is not about to go steamrolling
through CBS’ said Jonathon
Morrish for CBS in London ‘and
the opposition of the CBS
management to DAT s
unchanged.’
That opposition requires a
jammer on all DAT machines to

prevent direct digital recording
from CD. Sony knows that such
CD bootlegging is a major
attraction of DAT to domestic
users. -

Sony has pledged not to
interfere with the management
of CBS but it is inconceivable
that its enormous investment in
DAT should be blocked by its
own company.

The Sony view of DAT is
based on profit motives, the CBS
argument is based largely on
ethics. It will be interesting to
see who triumphs.

The Scene Behind The Screen

hings are changing in the

world of Teletext. Since the
feature in the November ETI the
BBC has purchased the new
Signet system from Softel of
Reading to replace the Logica
system that has been running
Ceefax since 1979.

The new system uses two
micro PDP11/83s, three 11/53s
and can link viamodems to other
systems such as Prestel and the
Stock Exchange (not that you'll
be able to dump those BP shares
from the safety of your TV
remote control but it should help
get information onto the screens
faster).

The BBC is also increasing
the number of spare TV lines
used to transmit Ceefax data. Up
to now there have been six lines
(numbered 13-18) but as of
January 4th this will increase to
eleven lines. The extra data will
be only dummy information until
March at the earliest and it
seems likely that they will be
used for the Datacast system run
by BBC Enterprises, used by

such customers as Coral betting
shops and Marks and Spencers
(see November for details).

However, the BBC is hoping
the extra line or two that will be
devoted to Teletext will give a
faster response time and more
varied page-format. It is
intended that 13 lines
(numbered 8 to 20) will be used
for both Teletext and Datacast
combined.

Meanwhile, the Norwegians
are raving about the ‘almost
complete’ Concept 3 develop-
ment from Lohja Comms
Systems. This is an advanced
teletext system with vastly
improved graphics resolution
and a palette of 4096 colours
compared to the eight used in
Oracle/Prestel (all CEPT 1
systems).

The snag is that existing tele-
text decoders are unable to
understand it and Lohja have yet
to design a unit that can update a
CEPT 1 decoder to CEPT 3. So
don’t hold your breath...

P

(¢

Integration
For UK ICs

lessey has bought Ferranti’s

semiconductor operations
for £30 million.

The aim of the buyout is to
develop growth in Europe and
America.

With their combined sales
this will put Plessey into the top
ten ASIC (Application Specific
Integrated Circuits) producing
companies in the world, atatime
when concern about the frag-
mentation of the British chip
industry is high.

Plessey'’s first task will be to
make cost savings that can bring
Ferranti's operations up to the
profitability Plessey achieves.

Ferranti is only projected to
break even this year and specu-
lation is that the loss-making
discrete components business
in Manchester may now be axed.

If Plessey now puts all its
semiconductor eggs in the ASIC
basket, it would do well to
remember how Ferranti lost its
leading role in the gate-array
market to America and Japan
back in the 70s.

As integration in ASIC gets
more complex, access to micro-
processor and memory tech-
nology will be essential. The
Japanese and American giants
would then be able to force
prices to levels that Plessey
would be unable to match.

Heat From The
Home Service

Budget Warmth is a scheme
now available in seven of
Britain's electricity boards
thanks to the Electricity
Council’'s award-winning Radio
Teleswitch. Using the switch to
alter tariff rates and selected
supplies, the Electricity Board
guarantees a constant tempera-
ture in one room of a customer’s
house for a fixed weekly charge
— currently between £2.50 and
£4. Tariff and load control
commands are received by the
teleswitch in the home from the
carrier of Radio 4 (and yes, they
are prepared for the frequency
shift in February). Up to thirty
commands per minute can be
received plus a two second time
code frame.

Please note that the Budget
Warmth scheme is currently
only being supplied to cases put
forward by the social services
(so put that phone down)..
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The Answer’s
EFTPOS
At TSB

Customers of the TSB will
soon be saved from the late-
night search for those elusive
TSB Cash Dispensers by a new
£2.5m YESNET deai which will
link their dispensers with the Nat
West/Midland network.

The system (of which dis-
pensers are but a tiny part) is
from Plessey-Telenet and is
based on a packet-switched
data network (PDSN) enabling
different computer systems
within the TSB to communicate.
At the heart of the system is the
TP5/11 which will allow monitor-
ing and control to take place
from a central location.

Other possibilities for the
TSB include computer-linking
Swan National (a TSB sub-
sidiary) and getting involved
with EFTPOS — a new card
system projected for the late
1990s where the customer uses
a plastic card to transfer money
‘instantaneously’ from his
account to a retailer. Two inter-
mediary services are already in
service — Midland Transact
(where credit cards are handled
without hand-written receipts)
and Barclays ‘Connect’ which is
treated as a normal credit card
but takes money from a current
account.

With a complete EFTPOS
system the retailer would
receive VDU confirmation of the
customer’s ability to pay and the
transfer of money would take
place on the spot.

Maxwell To Take
Over The World

ell not quite, but it seems

that not a day passes when
Cap’n Bob doesnt buy up
another publishing house or
football team. Now the Maxwell
Communications Corporation is
acquiring Nimbus Records, the
only CD manufacturers in the
UK. The money from the sale
(£24m) will be used mainly for
expansion into CD-related areas
such as electronic publishing.
The development of CD-ROM
will presumably be significantly
boosted by Moneybags’lootand
we must hope that it is Nimbus’
Monmouth plant rather than
MCC’s American factory that
sees the R&D funds from the
acquisition.
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Do you absentmindedly build
up stocks of components
that you never get around to
using? If you've managed to
collect 360,000 LEDs then you
could knock them together into
a little airship advertising sign
like the one Airship Industries is
flying over Tokyo.

The UK built skysign can
display TV pictures (live or
recorded) or graphics generated

Twinkle Twinkle Little LED

on board the airship. The image
is refreshed up to 25 times a
second across the 5x19m
screen.

We're so inspired by the idea
here at ETI that we were pre-
paring to light the whole side of
our Golden Square offices with
live broadcasts from our
editorial department. Unfor-
tunately we're having trouble
getting planning permission...

he biggest LCD in the world

now hangs above the fore-
court of Euston station provid-
ing train information for the 25
million passengers a year that
will gaze upon its splendour.

The display is 75 feet long, 9
feet high and consists of 8000
60mm high characters,eacha 12
x 6 dot matrix.

Although at present it is
arranged as a standard train
indicator with each train allo-
cated 20 lines of 19 characters, it
is completely modular and can
be formatted in any manner
desired.

Racal made the display and
already has contracts for similar
boards in other major London

stations and in Ayr.

New Arrival At Euston Station

Driving the signboard is a
Compagqg 386 micro with 20Mb of
memory. The central processor
has two auxiliary processors —
one for details of normal train
movements and the other to
show departures from that
normality.

Train departures are dis-
played in chronological order
(unlike mechanical boards) and
as trains depart each set of
information shifts across to the
left. The characters are bright
yellow and easy to read exceptif
drunk when they appear as
spectacular blurs of golden star-
light. Probably best to ask an
inspector...

If you want to ask Racal, the
number is (0734) 782158.

INEWS...NEWS...NEWS...NEWS... NEWS... NEWS...

®CK (the toolmakers) has
brought out a range of delightful
little screwdrivers with colour
coded buttonheads. Specifically
designed for electronics, TV and
radio use, the colour code refers
to screw type (slotted, Philips or
Torx) and range from slot sizes
of 0.8mm to 1.8mm, Philips sizes
000, 00 and 0, and Torx sizes
from 06 to 09. All drivers are
85mm from tip to button. Prices
start at £4 per driver. They are
available in shops or contact the
Sales Dept of CK on (0758)
612254.

®Temperature and humidity are
measured simultaneously in a
new handy sized module from
Solex. Readings are displayed
by LCD and the unit also
features a high/low alarm, a
min/max memory and is °C/°F
selectable. Probes can be used
but are an optional exira. The
module measures about 3, x
1%in and costs £46. Contact:
Solex International, 44 Main
Street, Broughton Ashley, Leics
LES 6RD.

®A de luxe version of the
Octopus work holder is now
available. The Super Octopus
has a heavy base block and four
flexible goose neck arms
equipped with two clips, a
magnet and a 2%in magnifying
lens. The Super Octopus costs
£13.17 including VAT and
postage from Electronic and
Computer Workshop, Unit 1
Cromwell Centre, Stepfield,
Witham CM8 3TH. Tel: (0376)
517 413.

©The latest ‘new standard’ in
interface communications is the
RS485 which takes over from the
RS422, while most people are
still using RS232s anyway. The
advantage of the RS485 is in its
high-speed multimessaging
since 32 driver-receivers can be
put on a common data bus (the
RS422 could have only 1). ltalso
has a wider common mode
voltage range, now +12 to -7V.
More information can be
obtained from Texas Instru-
ments, Manton Lane, Bedford
MK41 7PA. Tel: (0234) 63211.
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GAS ALARM

Nothing to do with warning of the after effects of
Sunday lunch. This professional quality project
protects your home from the rather more serious after
effects of a gas leak.

BBC MICRO OSCILLOSCOPE

Turn your BBC micro into a piece of test gear with this
useful add-on to build. All the hardware and software
to give you four input channels and up to 91kHz
sampling rate.

SEQUEL IV

There's more on Satellite TV (we’ll convince you yet!)
and the second part of the Spectrum Co-processor
project — the 256K RAM board. Compiex numbers
finally find a use in electronics in our Circuit Theory
series and Chip In takes a look at programmable
counters. -

In case that's not enough for you, the March ETI will
also be packed to the gills with the usual assortment of
News and Reviews, facts and opinions, practice and
theory. Don’t miss it!

The March ETI - on the shelves on 5th February

but ci

may prevent publication.

All these articles are In prep:

MACHINE

Adjust the controls to suit your mood and let the gentle, relaxing sound
drift over you. At first you might head for the sound of soft rain, sea surf,
or perhaps the wind through distant trees. Aimost hypnotic, the sound
draws you irresistably into a peaceful, refreshing sleep.

For many, the prospect of waking refreshed and alert from perhaps
the first truly restful sleep in years is exciting enough in itself. For more
adventurous souls there are some strange and mysterious dream
experiences waiting. Take lucid dreams, for instance. Imagine being in
control of your dreams and able to change them at will to act out your
wishes and fantasies. With the Dream Machine it’s easy! I

-
I

fhe ETI expansion parts set contains all you need to turn the
basic Dream Machine into a very special project. The parts set |
contains: |
® PRESTIGE CASE ® MAINS POWER SUPPLY COMPONENTS (trans-

former, rectifiers, capacitors, regulator) ® HIGH QUALITY EXPANSION I
COMPONENTS (TBAB20 IC, resistors, capacitors, transistors, preset,

loudspeakers) ® ALL CONTROLS AND ACCESSORIES (pots, switches, l
knobs, neon lamp, fuse holder, fuse, mains cable, etc.) ® FULL

INSTRUCTIONS (Copies of the November and December ETI articles I
describing construction, testing and all kinds of dream experiments!) l

The expansion set costs only £19.95 Incl. postage and VAT
(You will need the free components and PCB from the November and December
issues to complete this project).

The complete parts set (including PCB and all components) is
yours for only £20.95 incl. postage and VAT.

BUILD YOUR ETI DREAM

IN STYLE

WITH THIS SPECIAI OI'FER PACK OF PARTS
FROM LTI READERS SERVICES

‘EXPANSION OR "FULI " KI'1

—
To A.S.P. Readers Services, 9 Hall Road, Maylands Wood |
Estate, Hemel Hempstead, Herts HP2 7BH. Please supply I

expansionsets ROET 8 @ £19.95
complete sets ROET 9 @ £20.95 |

| enclose my cheque/P.0O. payable to A.S.P. Ltd. Please debit |
my Access/Barclaycard A/CNO. .......cccvviinnnieunnnn.. |

..................................................

| Please allow 28 days for delivery. This offer is available to |
readers in U.K. only. Overseas enquiries in writing to the |

I above address. |
T —
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Total AV From Sony’s CD-Interactive

ony has been showing off its

latest achievements with
CD-1 (Compact Disc Inter-
active). CP-l has a designated
Real Time Operating System
and associated CPU (68000
series) and blends audio
functions with computing, text,

- graphics, animation and still
pictures.

Each disc contains a spiral
track arranged into sectors for
ease of data management,
although two forms of sub-
division exist depending on the
priorities of the end user.

Form 1 is designed for text-
based applications. Form 2 has
space (2324 bytes) for user-data

such as audio and video. Audio
signals can be degraded from
the normal 16-bit CD audio
(44.1kHz) to rough’'n’ ready 4-bit
(18.9kHz) to boost the storage
capacity.

In Japan Sony has just
shown its latest prototype CD-I
along with a disc featuring all the
options above and music from
the group Casiopea. The
machine is heavily supported by
peripheral hardware but the disc
mechanism itself is comparable
to that of a large CD player.

High quality moving video is
limited to only 10% of the screen
area (a full screen takes two-
thirds of a second to update).

The area to be changed can be
increased by enlarging the pixel
size and reducing the resolution
and Sony disguised some of the
limitations of the system by
scrolling, zooming, image
mixing, fading and wiping.

With room for between
150000 and 200000 pages of text
on each disc, CD-l will un-
doubtedly elbow its way into the
education/training and enter-
tainments markets. Neverthe-
less it is likely to be next
Christmas before the first self-
sufficient pre-production units
are displayed and even longer
before CD-| becomes a
commercial reality.

profusion of new multi-

meters is appearing on the
market at the moment. Alpha
Electronics has two digital
meters — a 3-digit display for
£35.95 (+VAT) and a 4/,-digitfor
£79.95 (+VAT). The Iatter
measures capacitance and fre-
quency as well as the more stan-
dard circuit tests. Details from
Alpha Electronics, Unit 5,
Linstock Trading Estate,
Atherton M29 0QA (0942
873434).

TMK is hedging its bets with
a smart digital meter and the
500TU-B, a new version of a
previous analogue multitester.
The digital G60 has only basic
functions (but looks lovely) and
costs £47.00 (+VAT). The 500
TU-B is £49.75 (+VAT). Both are
available from Harris Elec-
tronics, 138 Grays Inn Road,
London WC1X 8AX. Tel: 01-837
7937.

Remote
Possibilities

l nfra-red remote control of four
separate receiver outputs is
offered by a new kit from Elec-
tronic & Computer Workshop.

The transmitter (K2547) and
receiver (K2548) cost£26.27 and
£35.04 respectively (inclusive of
VAT and postage).

Also new from ECW is a
stroboscope kit with a light out-
put of 11 watt-seconds at a
frequency variable from 2 to
20Hz. The kit (K2601) costs
£16.51 inclusive. Replacement
tubes are also available.

Contact ECW, Unit 1,
Cromwell Centre, Stepfield,
Witham, Essex CM8 3TH. Tel:
(0376) 517413.

February
Freebies

hose of you who like to have

something other than
Readers’ Digest subscription
forms through your door might
want to send off for some of the
latest catalogues that are free for
the taking.

Universal Instruments’ Test
and Measurement Catalogue
has 76 pages covering test gear
from the classic Avometer to the
latest digital stuff. For your copy
just phone (0756) 69737.

ECC Electronics has a 28
page catalogue of capacitors,
crystals and relays, mainly
Japanese, available from Online
on (0234) 217915.

RR Electronics has produced
a 48 page engineers’ guide to
Ferranti ICs with block diagrams
and text descriptions. Contact
John Perks, RR Electronics, St
Martins Way, Bedford MK42 OLF
(0234) 47211.

Flight Electronics has
released the sixth annual cata-
logue. The first half lists their lab
testing gear and the rest is
devoted to ‘educational
products’ including a bread-
boarding system that interfaces
with an IBM PC. Telephone
(0703) 227721 and ask for
Suzanne Kittow.

Lambda Photometrics has a
6-page brochure with full details
of single and dual phase lock-in
amplifiers. I’s available from:
Lambda House, Batford Mill,
Harpenden, Herts AL5 5BZ.

Mathematical Modelling Of Semiconductor
Devices — January 7-8th

University Of Technology, Loughborough.
Contact |IEE on 01-240 1871 or The Institute
of Mathematics and its Applications on
(0702) 612177.

Early Days Of Electric Lighting — January
11th
|IEE, London. Lecture by C. N. Brown of the
Science Museum. Contact IEE on 01-240
1871.

Corporate Computer Security '88 —
January 12-14th

Metropole Exhibition Centre, Brighton.
Contact PLF Communications on (0733)
60535.

Gallium Arsenide: A New Generation Of
Devices — January 14th

IEE, London. Lecture by Prof. D. V. Morgan
(UWIST). Contact IEE on 01-240 1871.

The lllusion Of Colour — January 14th
Lecture by M. B. Halstead (Thorn EMI) atthe
Gonville Hotel, Gonville Place, Cambridge.
Contact Eastern Region IEEIE on (0603)
6283217
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British Engineering Supplies & Technology
— January 18-21st

Olympia, London. Contact Mack-Brooks
Exhibitions on (07072) 75641.

The Which Computer Show — January 19-
22nd

NEC, Birmingham. Contact Cahners
Exhibitions on 01-891 5051.

Office Update — January 19-22nd
NEC, Birmingham. Contact Cahners
Exhibitions on 01-891 5051.

E-Beam Testing Of VLSI Circuits — January
27th

Newport Faculty of Technology. One day
seminar. Contact David Jones on (0633)
51525.

Role Of Highly Elliptical Orbits In Satellite
Communications — January 28th

|EE, London. Lecture by G. Beretta of the
European Space Agency. Contact IEE on
01-240 1871.

Electromagnetic Compatibility And Micro-
processor Based Systems — February 2nd
Heathrow Penta Hotel, London. Contact
ERA Seminars and Exhibitions on (0372)
374151.

Smartex '88 — February 9-11th
Barbican Exhibition Centre. Surface mount
technology exhibition.

European Seminar On Neural Computing —
February 8-9th

Royal Garden Hotel, London. Contact IBC
Technical Services on 01-236 4080.

Energy '88 — February 10-12th
Harrogate Exhibition Centre. Contact Emap
Maclaren Exhibitions on 01-686 9200.

Cable And Satellite '88 — February 25-28th
Wembley Exhibition and Conference
Centre, London. Contact Montbuild Ex-
hibitions on 01-486 1851.

E-Beam Testing OF VLSI Circuits — March
(date to be finalised)

Cavendish Conference Centre, London.
One day seminar. Contact ERA Seminars
and Exhibitions on (0372) 374151.




« The ORIGINAL FREE OF CHARGE dial up data;
*base. Buy, browse or place YOUR OWN AD for.
+goods or services to sell. 1000's of stock items, ®
spares and one off bargains. Updated daily.
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

E Your monitor from its computeri! For
FR only £29.95 it becomes a SUPERB
HIGH QUALITY * COLOUR* TV SET
Thefabulous TELEBOX, an INVALUABLE MUST for the owner of
ANY video monitor with a composite input, colour or monochrome
Made by a major UK Co. as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opportunity to
ive your monitor a DUAL FUNCTION must not be missed! The
ELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, er supply etc
to simply plug in and convert your previously dedicated computer
monitor into a HIGH QUALITY COLOUR® TV SET, giving a real
benefit to ALL the family!! Don't worry if your monitor doesn't have
sound- THE TELEBOX even has an integral 4 watt audio amplifier
fordriving an external speaker, PLUS an auxiliary outgut forsuperb
&Jality television sound via your headphones or HI Fl system atc.
her features include: Compact dimensions of only 15.75" w x
7.5" d x 35" h latest technology, BRITISH manufacture, fully
tuneable7 channel push buttontuner, Auto AGC circuit, SAW filter,
LED status indicator, fully isolated 240v AC power supply for total
safety, Mains ON-OFF switch etc Many other uses.
LIMITED QUANTITY - DON'T MISS THIS OFFER!!!

ONLY £29.95 OR £24.94 if purchased with ANY of our

VIdeo MONItOrs. Supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR

Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements. Two video inputss RGB and PAL Composite Videg allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's,
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quality. Many other features:
PIL tube, Matching BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composite Video input, BNC plug for composite input 15 way ‘D
plug for RGB input modular construction etcetc

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER

Supplied BRAND NEW and BOXED, complete with DATA and 90 day
?uarantee. ONLY £159.00' as above OR IBM PC Version £165.00

S Day'D skt £1.00, BNC skt 75p BBC interface cable £5.50

DECCA 80 16" COLOUR monitor. RGB input. : 3
Little or hardlé used manufacturers surpius enables us to offer this spemal
converted DECCA RGB Colour Video TV Monitor at a super low price of only
.00, a price for a colour monitor as yet unheard of! Our own interface,

saielé modification_and special 16" high definition PIL tube, coupled with the
DECCA 80 series TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supplied complete and readg to plug direct 1o a BBC
MICRO computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day

uarantee Although used, units are supplied in EXCELLENT condition.

INLY £99.00 + Carriage.
DECCA 80, 18" COLOQUR monitor. Composite video input. Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use ONLY £99.00 + Carr.

REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm

composite video input and sound amp This large screen colour disglax is ideal

for SCHOOLS, SHOPDS, DISCO'S, CLUBS and other AUDIO VISUAL appl

cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.

All units are fully cased and set for 240v standard working with compaosite video

inputs. Units are pre tested and set up for up to 80 column use Even when

MINOR screen bums exist — normal data displays are unaffected 30 day

uarantee.

?2" KGM 320-1 B/W bandwidth input, will dxsplar up to 132 x 25 lines £32.95

12" GREEN SCREEN version of KGM 320-1. Only €39.95

9" KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00

Carriage and insurance on all monitors £10.00
NE DOWESL IDDI V €%

GOULD OF443 enclosed. compact switch mode supply with DC regulated
outputs of +5v @ 5.5a, +12v @ 0.5a, —12v @ 0.1a and —23v @ 0,022 Dim 18 x
11 x6cm. 110 or 240v input BRAND NEW only £16.95

GOULD GB-40A 5v 40 amp switch mode supply NEW £130.00

AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a
rugged ALLOY chassis to continuously supply fully regulated DC outputs of +5v
@ 3 amps, —5v @ 06 amcps and +24v @ 5 amps. Short circuit and overvoitage
protected. 100 or 240v AC input. Dim 28 x 125 x 7 cm NEW £49.94

Carriage on all PSU's £3.00
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A e ala Manufacturer's BRAND NEW surplus.
DEC LA34 Uncoded keyboard with 67 %laluy gold plated switches on XY
matrix - ideal micro conversions etc £24.9
AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB
with 116 keys Many features such as On board Micrg Single 5v rail full ASCIl

coded character set with 31 function keys, numeric keypad cursor pad
§{ and 9600 baud SERIAL TTL ASCII OUTPUT! Less than half price
__Only £89.00 with data Carriage on Keyboards £3.50

r

Double sided 40/80 track disk drives
CENTRONICS and system expansion ports, and if that's not enough a ready topluginto STANDARDS8" DRIVE portforupto FOUR
8" disk drives either in double density or IBM format The ultra sli
numeric keypad and text editing keys, even its own integral microproce:
USER programs, eliminating “lost character”

The FABULO

Professional Business System

Acancelled export order and months of negotiation enables us to offer this professional
PC,CPM system, recently on sale at OVER £1400, at a SCOOP price just over the cost of
the two internal disk drives!! Or less than the price of a dumb terminalll

Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 e!c, the PC2000 specification. at our prices, CANNOT

BE BEATEN!

The central processor plinth ¢
{1Mb per drive), PSU, 4K of

PC2000 Business SE
and ‘Ready to Run'

SURPLUS SPECIALS ON
PRESTEL - VIEWDATA - TELEX

PLESSEY VUTEL, ultra compact unit, slightly larger
than a telephone features A STANDARD DTMF
TELEPHONE (tone dial) with 5° CRT monitor and
m:e&al modem etc. for direct connection to PRESTEL
VIEWDATA etc Designed to sell to the EXECUTIVE at
over £600! Our price BRAND NEW AND BOXED at
only £99.00
DECCAFAX VP1 complete Professional PRESTEL
system in slimline desk top unit containing Modem,
umeric keypad, CPU, PSU etc. Connects direct to
standard RGB colour monitor. Many other features
include: Printer output, Full keyboard input, Cassette
port etc BRAND NEW with DATA A FRACTION OF
COST only £55.00
ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard. Just add a2 domestic TV
receiver and you have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found!! Many features: CENTRONICS Printer output,
Memory dialling etc. Supplied complete with data and
DIY mod for RGB or Composite video outputs. AS
NEW only £125.00
Post and packing on all PRESTEL units £8.50

EX-STOCK INTEGRATED CIRCUITS

4164 200 ns D RAMS 9 for £11 4116 ns
£1.50 2112 £10.00 2114 £250 2102 £2.00
6116 £2.50 EPROMS 2716 £4.50 2732 £3.00
2764 £495 27128 £5.50 8800 £2.50 6821 £1
B68A09 £8 6BB09 £10 8085A £550 8086 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 B251 £7 8748 €15 Z8OA DART £6.50
Z80A CPU £2.00. Thousands of IC's EX STOCK
send SAE for list.

DISK DRIVE

Japanese 5%” half height. 80 track double sided disk
drives by TEAC. CANON, TOSHIBA etc
Sold as NEW with 90 day guarantee ONLY £85.00
TEC FB-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK £55.00
SIEMENS FDD100 SS FH 40 TRK £85.00
carriage on 5% drives £550
Brand NEW metal 5% DISK CASES with internal PSU,
DSKC1 for2 HH or 1 FH drive £29.95 +pp£4.00
DSKC 2 for 1 HH drive £22.85 +pp£3.50
DKSC 3 As DSK1 LESS PSU £12.95 +pp£2.50
DSKC 4 As DSK2 LESS PSU £10.95 +pp £2.00
8" IBM format TESTED EX EQUIPMENT.
SHUGART 800/801 SS £175.00 +pp £8.50
S £250.00 +pp £8.50
TWIN SHUGART 85182 Mb total capacity insmart case,
complete with PSU etc £595.00
MITSUBISHI M2894-83 8" DS 1 Mb equiv. to SHUGART
SAS50R. BRAND NEW at £275.00 +pp £8.50
DYSAN 8" Alignment disk £29.00 + pp£1.00
Various disk drive PSU's Ex Stock SEE PSU saection.
HARD DISK DRIVES
DRE/DIABLO Series 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
DIABLO 44/DRE4000A, B 5+5 Mb from £750.00
CDC HAWK 5+5 Mb£795.00. CDC 9876280 M!l’: RMO3
£2

etc. .00.
PERTEC D3422 5+5 Mb £495.00
RODIME 54" Winchesters ex-stock trom £150 CALL
Clearance items - Soid as seen— No guarantee
ICL2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data  ONLY £99.00
BASF 8172 8" 23Mb Winchesters £199.00
Unless stated all drives are refurbished with 90 aa{
guarantee. Many other drives and spares in stock - call
sales office for details

DON’T MISS THE CPM Deal
OF t

m92 key, detachable keyboard features 32 user definable keys,

problems found on other machines The attractive, detachabie 12" monitorcombines
agreen antrglare etched screen with full swivel and tilt movement for maximum user comfort Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee Full data sheet and info on request
PC2000 System
with CPM Etc.
COST OVER £1400

stem with CPM
AST Sales and
Purchase ledger, supports up to
9000 Accounts, VAT etc.
COST OVER £1700

's OF
GAINS
CALLE

he CENTURY
US CPM TATUNG PC2000

ontains the 84K, ZBOA processor, DUAL TEAC 55F 5%
memory mapped screen RAM, disk controller, RS§232,

ssor which allows the main ZBOA to devote ALL its time to

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywheel

Join the communications revolution with our super
range of DATA MODEMS, prices and specifications
1o suit all applications and budgets ...
BRAND NEW State of the art products.
DACOM DSL2123 Multi standard 300-300, 1200-75
Auto answer etc £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTO SPEED detact, and data buffer
with flow control etc. £385.00
DACOM DSL2123GT The CREAM of the intelligent
modems, auto dial auto call index, buffer
£498.00

efc etc. 7
Steebeck SB1212 V22 1200 baud FULL DUPLEX
Sync or async, optional auto dial £465.00
IANSDATA 307A Acoustic coupler 300 baud full
duplex, originate only, RS232 interface £49.00

Ex BRITISH TELECOM full spec, CCITT, ru?gedised.
bargain offers Sold TESTED with data Will work on
any MICRO or system with RS232 interface.

M&DEM 13A 300 baud unit, only 2" high fits under
hone. CALL mode only £45.
ODEM 20-1. 75-1200 baud. Compact unit for use

as subscriber end to PRESTEL, TELECOM GOLD,

MICRONET etc £39.95 +pp£6.50

MODEM 20-2 1200-75 baud Same as 20-1 but for

computer end £65.00 +pp£6.50

DATEL 2412. Made by SE Labs for BT this two part

unit is for synchronous data links at 1200 or 2400

baud using 2780/3780 protocol etc Many features

include 2 or 4 wire working, self test, auto answer etc

COST OVER £800. Our price ONLY £199 +pp £8.00

DATEL 4800, RACAL MPS4800 baud modem, EX

BT good working order, ONLY £295.00 +pp £8.00

SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud full
dupiex 4 wire or half duplex over 2 wire line. ONLY
£85.00 PER PAIR +pp £10.00

SPECIAL BULK PURCHASE of these compact, high
speed matrix pnnters. Built in Japan for the Hazeltine
Corporation this unit features quality construction
giving 100cps bidirectional, full pin addressable
graphics, 6 type fonts. up to 9.5° single sheet or
tractor paper handling, RS232 and CENTRONICS
parallel interface. Many other features. BRAND NEW
and BOXED. COST £420. Our price Only £199.00

RECHARGEABLE BATTERIES

Dry Fit MAINTENANCE FREE by Sonnenschein

& Yuasa.

A300 07191315 12v 3Ah NEW £13.95

A300 07191312 6v 3Ah NEW £9.95
Equip £5.99

A300 07191202 6-0-6v 1.8Ah TESTED Ex

Standard VDU data entry terminals
at give away prices!!

QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12" Green screen,
2 page RAM, TVI 925 Hazeltine, ADMSA emulations,
software setup, 25 x 80, Clock Swivel and tilt base,
Printer port, Function keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00

AJ510 - EX RENTAL, Z80 controlled, 15" green
screen 24 x 80 display, graphics, cursor addressing,
printer port etc. Very good condition TESTED complete

with manual only £225.00
ADDS 520 - Dumb terminal, used, 12 b/w screen
RS5232 interface and printer port TESTED.

ONLY £125.00. Carriage on terminals £10.00
100's of other terminalsiin stock CALL for more details.

/
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All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
Minimum Credit Card order£10.00. Minimum BONA FIDE account orders from Government Depts.Schools, Universities and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT, Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Expon

32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 894502 Data 01-679 1888 <&
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LETTERS

READ/WRITE

Decline And Fall?

In all honesty, do you really feel
that your current issue can by
any stretch of the imagination
justify a price tag of £1.40?

As a loyal reader of ET| since it
was first published in 1972 | feel
more than qualified to complain at
the way your publication is plod-
ding drearily downhill.

In 1972 ETI cost20p and had 88
pages. Now it costs £1.40 and has
68 pages. That is a 700% increase
on the price and almost 25% less
reading material.

Of the 68 pages on offer, your
December issue has:

1 page contents

3 pages news and diary

3 pages foil patterns

2 pages PCB service

3 pages written by Messrs Brindley,
Tame, Pitt and Armstrong

2 pages index

181, pages commercial advertising

Less the front cover this leaves
only 341, pages of actual informa-
tive or constructional material.
Most of this is well spaced and
gobbles up page after page.

Of the remaining 35, pages,
71, were given over to your ‘feature’
on test equipment which was
padding almost all the way. For
goodness sake get it back together
again.

Bob Collins

St. Peter Port, Guernsey.

The size and price of ETI has indeed
fluctuated quite wildly over the course
of the 15 years it has been published.
Although 700% seems to be a horrific
increase, this is in line with other
standard price comparisons such as a
gallon of petrol or a pint of beer.

The size of ETl is dependanton the
number of advertisements we carry. It
is the ads which largely pay for the
magazine. The more we carry, the
bigger ETI can be. At its peak in 1981
ETI was regularly over 110 pages. How-

ever, things really were spaced out
then!

Today ETI is slowly but surely
increasing its circulation (and ad
revenue) and so we can look forward to
larger issues in the future.

Meanwhile, | think you are a little
unfair on the contents. The very first
ETI which apparently won your loyalty
contained a much higher proportion of
the ‘padding’ you now object to. There
were six pages of news in that issue,
two pages of book reviews and four
pages of record reviews!

We do aim the magazine at a wider
audience than simply project con-
structors although we are indeed
increasing the number of small
projects published. The majority of the
letters we receive tend to confirm that
the more general interest articles are
appreciated by the majority. However,
we do need to be told! If you feel
strongly about how you think ETI
should change, drop us a line and make
your case.

Frequently Wrong

Y our news story in the December
issue incorrectly stated that
Radio Four's frequency was
changing from 198kHz to 200kHz.
In fact the old frequency is 200kHz
and the new frequency is 198kHz
(1515m).

Tony Carrington

General Systems Engineer

BBC, Bristol
Yes, sorry about that one. Not only that
but we said the transmissions main-
tained a stability of one part in 1011.
This should have read one partin 10".

Meltdown

I read the useful tip from Mr Startin
in Read/Write in the December
1987 issue of ETI| about reproduc-
ing printed PCB artworks using a
photocopier.

| find this a greatidea but, asan
office equipment engineer, | have
come across the situation many
times where photocopiers use not
only compression to fix the toner
but also heat.

Can you imagine what an A4
sheet of transparent film looks like
oozing out of the fuser rollers? Not
a pleasant sight | assure you!

Please read any manual you
have for your particular copier
before trying this tip. Otherwise
there may be some big engineers
wearing very big boots knocking at
your door!

G. Harrison

Seaford, Liverpool
Good point, that. Thanks for warning
us of a sticky situation.

Washout

Last year | built your Ecolight
ultrasonic activated light
switch. The unit was working quite
happily as the landing light but has
recently been moved outside as a
yard light.

All went well until it rained. Yes
that's right, the rain activates the
switch.

The unit was mounted out of
the rain about 4ft off the ground
with no bushes or trees within
range.

Any bright ideas from ETI or
any readers?

Andrew Jenkins

44 Tudor Terrace, Gadlys,

Aberdare, CF44 8EB
Tricky one, this. We can only suggest
you mount the sensors horizontally so
the rain (falling downwards!) moves at
90° to the sensor and therefore cannot
trigger it (in theory). If that doesn’t
work, use the passive infra-red alarm
circuit from last month instead!

Mr Jenkins would be pleased to
hear from any readers who can help
him on this one.

CORK
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Mostly criticism this month. Still,
we did ask for it. ETl is always
happy to receive readers’
comments and opinions,
whether favourable or other-
wise. Don’t keep your thoughts
to yourself. Write in to:

Electronics Today International
1 Golden Square
London W1R 3AB




SUBSCRIPTIONS
SENSATIONS!

AT COVER PRICE ONLY?!

Any of the magazines from the list below can be delivered to your door

with : NO handling charge NO postage costs
A&B Computing £18.00
Aeromodeller £22.20
Citizens Band £16.20
Clocks ; £27.00
Commodore Disk User £15.00
Disk User £17.70
Electronics Digest £11.00
Electronics Today International £16.80
Ham Radio Today ' £15.60
Military Modelling £15.60
Model Boats £15.60
Model Engineer £26.40
Photography £15.00
Photoplay £12.00
Popular Crafts £16.20
Radio Control Model Cars £16.20
Radio Control Boat Modeller £7.50
RCM&E £14.40
Radio Control Scale Aircraft Quarterly _ £9.00
Radio Modeller £14.40
Sea Classic International £11.70
Scale Models International £15.00
Video Today £15.00
Which Video? £15.00
Woodworker £15.60
Your Commodore £14.40
Model Railways £13.20
Practical Wargamer £7.80

The Above Prices Refer to U.K. Subscriptions Only

This offer is also open to existing U.K. subscribers who
may wish to extend their current subscriptions.

Please commence my subscription(s) To with the Issue
I enclose my cheque/money order for £ made payable to Argus Specialist Publicat ons Ltd. y

or debit £ from my Access/BarclaycardNo.| | | [ [ [T [ [T T[]
valid from to Signature
Name

Address

Send this form with your remittance to:

INFONET LTD. (N.R.S. 88) 5 River Park Estate,
Berkhamsted, Heris. HP4 1HL,




OMPETITION

Yes folks — yet again the generous folks
at ETI are giving away valuable pieces
of technologically advanced stuff for you to
cuddle up with in your own homes.

The new Interpack range of interfacing
modules are hot on the streets from DCP
Microdevelopments in Norwich. The Inter-
packs link.up to your micro using the appro-
priate DCP Intercard and from there on the
application possibilities are endless!

There’s adetailed review of the three new
DCP Interpacks in last month’s issue so you
can see just what these babies can do.

But what could you do? How clever
could you be if you had your own Interpack
and Intercard?

Now's your chance to find out. We're
giving them away! We want you to come up
with an original and stunningly innovative
application for one of the three Interpack
types. You don't have to do a full-blown
design, justexplain what your ‘Thing with an
Interpack’ would do and outline roughly
how it would work. The winner gets the
Interpack that they used and the Intercard of
their choice.

It's so easy! I've entered twice myself
already.

»
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So bung your 150-300 words on an
enormous postcard and send it along with

Your name

Your address

Your choice of Intercard

to ‘Thing with an Interpack’ Competition
ETI
1 Golden Square
London W1R 3AB

The Interpacks

INTERPACK 1:
8-bit 1/0 ports for TTL
4-bit switch input port
4 relay-isolated outputs 24V 1A
8-channeil ADC
INTERPACK 2:
8 switch inputs
6 relay outputs 24V 1A
INTERPACK 3:
stepper motor driver, separate control
of 8 motors available

Pick A Card

ZX, BBC micro, Commodore 64, Apple Il,
Amstrad CPC, I1BM PC, Scorpion.

Also: DCP Bus Intercard, Powerbus Card,
Invertabus Card.

DCP Microdevelopments, 2 Station Close,
Lingwood, Norwich NR13 4AX. Tel: (0480)
830997.

Closing date: 1st February 1988
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DISH OF THE DAY

Keith Brindley continues his overview of Satellite TV with a look
at 60 systems currently available

irst off, we should point out that the systems
included in this ETlsurvey aren’tthe only systems
— not by a long chalk! We had to stop somewhere
and so our choice of the systems included here is
purely arbitrary, based on the information we have
been able to obtain from suppliers before going to

press.
The Gen

The table shows short-form information about
satellite reception systems which has been made avail-
able to ETI by various manufacturers and suppliers.

Some suppliers sell the equipment as a complete
system, in which case there is no problem in showing
the systems’ main features in tabular form.

On the other hand, some suppliers only supply
individual parts of systems, it being left to the user
(with some guidance from the supplier of course) to
choose what is required. In such instances it is a bit
more difficult to specify features and so readers are
always advised to consult suppliers for final details of a
chosen system.

Whatever the case, it is impossible to compare like
for like because each system tends to have individual
features (if not gimmicks!) which are unigue to it. Also,
most suppliers are willing to sell all parts (receivers,
actuators, antennae, antenna mounts, LNBS)
separately so it is perfectly possible for readers to build
their own systems from different sources. You really
need to know what you're doing though, to make sure
all parts match.

We've limited the survey purely to STV systems
suppliers for the good reason that most of the larger
suppliers (NEC, Rediffusion and so on) see the future
of STV in terms of systems sales only — not individual
parts. STV isn't like hi-fi where users can choose
individual kits (a tuner here, cassette deck and
amplifier there) and know that a first-class system will
result. STV systems are a bit more delicate than audio
systems because they are dealing with microwaves.

One supplier made the point to ETI that settingup a
microwave system is something like DIY plumbing. A
good analogy — you don’t know whether it's going to
work until you’ve turned it on, and by then it's too late.
Water, water everywhere!

The information detailed here, then, refers only to
complete systems supplied from single sources and
can only cover the main range of features common to
all systems.

You’ll see that suppliers in this ET| survey supply a
range of systems from simple, fixed position antenna
(for single satellite reception) through to complex
multi-satellite reception systems.

Prices of systems are shown but are only included
as a guideline — some suppliers specify price exactly
but as most rely on smaller sales outlets like your local
television shop, prices can vary. The moral is to shop
around. Prices generally do not include installation so
£150 to £250 should be added to the basic system price

12

to cover this — unless you’re going to do it yourself.

However, most suppliers do not advise a DIY
approach, saying that only qualified personnel can do
the job properly. Presumably, many ETI readers will be
up to the job and we’ll leave the choice to you. Details
of DIY system set-up are outside the scope of this
article but may be covered in a future issue of ETI if
demand sees fit.

Neither do prices include cost of programme
reception. At the time of writing only two channels are
encrypted (Filmnet and Skychannel) — although
Premiere intends to encrypt on the 5th of January).
Until the user has paid fora decoder and subscriptions,
these cannot be legally received. Even some un-
encrypted channels require payment of subscription,
although the channels would be the first to admit that
not every viewer has paid the dues.

Most channels, however, are considering encryp-
tion shortly, so all users must bear in mind that future
cost. Details of encryption, decoding and subscrip-
tions are available from: The Satellite Programme
Clearing House, The Quadrangle, 180 Wardour Street,
London, W1V 4AE.

Antenna

The Antenna size you require depends very much
on where you live. In the south of England, some
suppliers say that a 0.9m antenna s suitable for current
transmissions — personally, I'd ask to see this in
operation before | paid out my money. A dish size of
1.2m is probably a safer bet to achieve good reception
in London. Further north the antenna needs to be
bigger — up to 1.8m or bigger in Scotland. Again,
though, always ask to see operation first.

Whatever sized dish you end up with, you can at
least be assured that any future television channels
received by satellite, either DBS or from the inter-
mediate Astra will be more than adequately picked up.

On the subject of antennae, it might be worth
considering when televisions themselves were first
being installed (before my time!) their aerials were
considered part of the system and installation costs
were a necessary evil. Once fitted, however, any
television receiver bought at a later date can be used
with the same aerial.

That’s much the same as the situation now with
satellite reception systems — the antenna you buy with
your system, if chosen carefully, could be with you for
a long time. It should certainly see out your chosen
system’s receiver and be used with whatever receiver
you buy in the future. At the price you'll pay, it can’t
really be considered a disposable item!

It only remains to look at each supplier’s range of
systems individually. Further specifications and details
of any system can be sought from the supplier’s
address given with each listing and suppliers will be
able to provide readers with details of local outlets and
installers.
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Make Model No of  Main features .Diam Type  Price
prog
BEL-Trenics Micro Eye >60 P, POL, R, St 1.2 B 1325
BEL-Tronics Micro Eye >60 P, POL, R, St 15 B 1440
BEL-Tronics Micro Eye  >60 P, POL, R, St 18 B 1550
BEL-Tronics Micro Eye >60 P, POL, POS, R, St 12 B 2000
BEL-Tronics Micro Eye >60 P, POL, POS, R, St 15 B 2120
BEL-Tronics Micro Eye >60 P, POL, POS, R, St 18 B 2250
Champ WR-516 P,POL, R 1.2 850
Champ WR-516 P, POL, POS, R 18 1500
Connexions CX1260B n/a M, POL 12 (o] 695
Connexions CX18608 n/a M, POL 18 3 845
Connexions CX1260D 32 P, POL, POS, R A2 0 995
Connexions CX1860D 32 P, POL, POS, R 1.8 x 1145
Connexions CX8012 P, POL, POS, R, St 12 0 1195
Connexions €X8018 P, POL, POS, R, St 18 = 1275
Eledyne 00 n/a M, POL 1.2/1.5 B 770
Eledyne 01 n/a M, POL, POS (by hand) 1.2/1.5 B 850
BEL-Tronics (UK) Lid Eledyne 02 n/a M, POL, POS 12/15 B 1075
Cher Orcha(rd h}orth Eledyne 03 32 P, POL, POS, R 12/1.5 B 1140
y Eledyne 04 36 P. POL, POS, R 12145 B 1350
Swindon T S o nean B8 B
erguson s = T
Wilis SN2 6BL Ferguson  ESO3 149 P, POL, POS. R 1.2 B 1545
. ; = Ferguson  ESO1 149 P, POL, POS, R 15 B 1645
BEL-Tronics (UK) is the British Ferguson  ES02 149 P,POL,R 18 * 1645
subsidiary of Bel-Tronics of gergt:f_on gigém ;39 z. ggt :05. R :g :; :%g
Canada. All the company’s TVRO g lase :

: g Luxor Mark 2-1 24 P.POL, R, St 1.25 B 916
equipment is manufactured there Luxor Mark2-2 24  P,POL,R, St 16 B 980
having been on sale in Canada for Luxor Mark 2-3 24 P, POL, R, St 18 2 1111
many years. This has the advant- Luxor Mark 2-4 24 P, POL, POS. R, St 1.25 B 1330
age that it is tried and tested before utho Mok 2a gy od A et = L g 12928
finding its way to the British market Hitkor Mak 281 e UL EC 5
inding y > i Megasat XX3R n/a M, POL 15 o 850
place. A Bel system is certainly not Megasat XX3RI 99 P, POL, POS, R 1.2 0 1250
the cheapest but in most respects xgséasat ﬁXSGt i 2(7)6 ;’. ggt 205. R, St 12 g :?83
it’s one of the best. i ; .

NEC Nesat 2000 50 P, POL, R 18 z 1200

The systems offered are based NEC Nesat 2000 50 P. POL, POS, R 15 B 1500
around the Micro Eye receiver. The NEC Nesat 2000 50 P, POL, POS, R 1.8 s 1600
customer merely has to choose the Rediffusion  RSR30 30 P.R 1.2 B 800
required size of antennatosuitand | Redfusen feR¥e % BEOLA. B o
decide whether reception is to be Rediffusion RSRS0 50 P. POL, POS, R 15 B 1430
from a sm_gle satell_lte or many. Rediffusion RSR50 50 P, POL, POS, R 17 B 1450

The Micro Eye is quite a classy Salora SRVi150-1 32 R 0.9 B 549
receiver and is one of the best look- e S o s 0% ke
ing around. Technically speaking, Salora SRV1150-4 32  P.POL R 16 B 950
it's one of the most advanced too, Salora SRVi150-5 32 P, POL, R 1.8 B 1070
with all features being remotely g::ora ggznggg gg E' :8‘[' ggg.: 1.25 g :g

lora 1150~ = ’ - b

gont;olllled. Over 60 créan.n?ls (t:ﬁn Salora SRV1150-8 32 P, POL, POS. R 1.8 B 1480

e fully programmed into tnhe Skyscan K1 24 P, POL, POS, R 15 o 1299
receiver and from there on merely STS 312 n/a M 12 0 799
calling up a program invokes the STS 314 n/a M, POL 12 (0] 899
necessary adjustments to antenna U s e e 2
position, LNB polarity and internal sTS 222 7 P POL. POS. R 12 o 1299
electronics to select the required STS 324 72 P, POL, POS, R 1.2 o] 1399
satellite, transmission polarity, SVT GS-1 99 P, POL, POS, R 1600
frequency and audio sub-carrier. Prices are quoted in most cases as approximate retail price including VAT. Installation is

A free site survey is included generally extra. Check all prices with your local sales outiet.
and a maintenance contract Main features: tuning (P=preset, M=manual). LNB (P_0L=polalnsation

! offered after the initial guarantee gg:::::).ﬁé:::g:; (POS=antenna positioning). Receiver (R=remote
riod. e 5
petiod Antenna: é!)iameters are quoted in metres. Type (B=basic, O=offset,
Technical Specification *=petalise

sreceiver (input level: -60dBm to

-20dBm. Noise figure: 6dB. Audio
sub-carrier tuning: 5-8.5MHz)

oL NB (noise figure: 2.1dB. Gain:
50dB min)

eantenna in sizes of 1.2, 1.5, 1.8m
(gain 41, 42.5; 44.5dB. 3dB beam
width 1.5°, 1.25°, 1°)
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Connexions (UK) Plc

Unit 3,

South Mimms Distribution Centre
Huggins Lane

Welham Green

Heris ALY 7LE

Like Bel-Tronics’ Micro-Eye, Con-
nexions TVRO systems have been
around for a few years which
means that equipment is tried and
tested and the company has a large
foot in the marketplace door. Also
like Bel-Tronics, the company
originated from abroad — unlike

Bel-Tronics, however, the originat-
ing company is from Taiwan where
the equipment is manufactured.

Systems range from cheap
single satellite reception to a multi-
satellite programmed reception.
New systems are being introduced
regularly. Rather than using a
single receiver the company has
opted to produce different
receivers, depending on customer
requirement. In this way users
requiring simple systems don’t
have to pay for unused
refinements.
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For example, the bottom of
range systems use a rotary tuning
knob while higher up models
feature digital readout of channels.
Further, medium range systems
use a separate antenna positioning
control unit from the receiver,
while the top of range receiver uses
internal electronics to do the job.

Only two antenna sizes are
offered: 1.2m and 1.8m but there is
a range of LNBs to suit individual
applications.

Technical specification

®(CX2460 receiver (input level:
-45dBm to -30dBm. Audio sub-
carrier tuning: 4.5-8MHz)
¢CX1321 LNB (noise figure: 1.8dB.
Gain: 50dB)

eantenna in sizes 1.2, 1.8m (gain:
49.)5, 44.7dB. 3dB beam width: 1.2°,
1

Eledyne Lid

Isaac Newton Way
Alma Park
Grantham

Lincs NG31 9RT

Eledyne is part of a much larger
group which has supplied control
equipment for 17 years. The
company’s satellite reception
equipment is imported from the
east and a great deal of testing and
re-tuning is apparently undertaken
before customers see it.

Equipment ranges from a
cheap and cheerful single satellite
receiver system to a full spec multi-
satellite remote control system.

Only 1.2 and 1.5m antennae are
shown (system prices are the same
for both sizes) but smaller (90cm)
and larger (up to 2.4m) are avail-
able so check your local outlet for
prices and details. Prices listed are
for GRP antennae. Spun
aluminium antennae are available
at a surcharge of about £20.

Technical Specification

ereceiver (input level: -55dBm to
-20dBm. Noise figure: 2dB. Audio
sub-carrier tuning: 4.8-8.2MHz)

o NB (noise figure: 2dB. Gain:
50dB min)

eantenna in sizes 1.2, 1.5 metre
(gain: 40.5, 43.5dB. 3dB beam-
width: 1.5°, 1.25°)

Ferguson

(Thorn EMI Ferguson Ltd)
Cambridge House

270 Great Cambridge Road
Enfield

Middlesex EN1 1UL

To our knowledge, Ferguson was
the first big name in British elec-
tronics to put a toe in the water and
test the satellite reception system
market. According to reports the
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water must have been pretty cold
and there seemed to be a number
of problems in use with the SMO1
receiver.

However, the original system
has been updated to help heat the
water and Ferguson has now gone
in at the deep end with a full range
of systems based around a new
receiver, the SM02.

The SMO2 features a 149
channel memory with remote
control. Its memory can only be
classed as ‘semi-programmable’ as
only transmission frequency is
remembered. Antenna position
and LNB polarisation have to be
done separately.

All-in-all, the prices for the
various systems offered seem
pretty high but the potential user
has to bear in mind the Ferguson
name bought with them.

Technical Specification

ereceiver (input level: -55dBm to
-25dBm. Noise figure: 12dB)

o[ NB (noise figure: 2.3dB. Gain:
53dBm)

eantenna in sizes 1.2, 1.5, 1.8m
(gain: 42, 43, 44.5dB)

Twenty-nine fully programmed
channels are a main feature of the
receiver, allowing control over
antenna position, LNB polarity,
frequency and audio sub-carrier
and the remote control means
push-button choice of channel.

Rather than using a single con-
trollable LNB, the Grundig STR500
receiver used in the system has two
input sockets corresponding to
signals from two LNBs (receiving
horizontal and vertical polarised
signals) mounted on the antenna.

Technical Specification
ereceiver (no specification
available)

®| NB (noise figure: <2.2dB)
eantenna (gain: 43dB. 3dB beam
width: 1.25°)

Luxor Sateilite
Bridgemead Close
Westmead
Swindon SN5 7YG

Luxor is a subsidiary of Salora,
which also produces satellite
reception systems and although a
comparatively new name in British
television it is part of the Nokia.
Group of Finland originating way

Grundig International Lid

Miil Road

Rugby

Warwickshire CV21 1PR

Another of the ‘big boys’ who has
recently entered the satellite arena,
Grundig offers a single system with
a good specification, albeit fairly
pricey for what it is. The Grundig
name, however, may be the

enticement to persuade potential
buyers.

back in 1926. The two companies
operate under separate identities.

Luxor satellite reception
systems are all based around the
Luxor Mark 2 receiver which has
some impressive features includ-
ing Dolby stereo, a signal strength
meter and 24 programmable
channels.

Use of a single channel re-
ceiver to cover all options means a
user can upgrade fairly easily and
cheaply but itdoes mean that lower
spec systems can be quite pricey
because the user has to pay for
some unused features.

A separate antenna control unit
is used in the multi-satellite system
but is controllable directly from the
receiver’s hand-held remote con-
trol unit. Three sizes of antenna are
offered.

Technical Specification

ereceiver (input level: -70dBm) to
-30dBm. Audio sub-carrier tuning:
5-8MHz)

| NB (noise figure: 1.9dB. Gain:
50dB min)

eantenna in sizes 1.25, 1.6, 1.8m
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(gain: 41.7, 43.8, 45dB. 3dB beam
width: 1.5%,71:2%, 1°)

Megasat Lid

5 St Pancras Commercial Centre
Pratt Street

London EC4A 3JB h
Megasat has been around in
satellite television reception
systems for a while and has con-
siderable experience in its
marketing.

The company doesn’'t manu-
facture (or badge manufacture)
receivers as such, merely buyingin
receivers from outside and com-
bining them with other required
hardware to form complete
systems. Most manufacturers'
hardware can be supplied by
Megasat.

Megasat’'s XX3 range includes
Rockdale receivers (XX3R and
XX3RI) and the well-known Gensat
receiver (XX36). New systems to be
released shortly after the time of
writing include Drake receivers
and the Rediffusion RSR50
receiver. These systems will be
available by publication date.

With the release of the latest
systems Megasat is also launching
the ‘Compact Dish’ — a 90cm
antenna which appears to have
extremely good characteristics —
and a new LNB with noise figure
claimed to be as low as 1.2dB.

Technical specifications and
prices for the new systems were
unavailable at the time of writing.
Interested readers should contact
Megasat direct.

NEC Business Systems (Europe)
Lid
35 Oval Road

A
kl%n(gﬁ?stN gr!?e;lgd the TVRO market
a year or so ago although its
commitment to satellite television
reception is far older and far wider.
NEC was one of the world’s leading
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manufacturers of satellite recep-
tion equipment.

The present NEC TVRO
systems are based around the
Model 2022 receiver which is a
good-looking programmable
device offering a number of
features such as on-screen
graphics, last-channel memory
and MAC output (so you can add
necessary decoders to receive
future signals).

Indeed the only real drawback
foreseen with the receiver is that it
is not fully programmable. Antenna
position needs to be set with a
separate instruction to the channel
number so changing channels on

different satellites is not just done

by pressing one button. It's really
only a small niggle but one which
many customers may regard as
important — we're not all
computer/electronics whizzkids!
Other receivers, notably the
Rediffusion RSR50, achieve

channel and satellite changeover
with more simple operations.

The same receiver services all
systems in the range, purely
because the antenna actuating

device is classed as optional and
there is a choice of two antenna
sizes. An electronic polariser is
used — a nice finishing touch to a
well thought out range.

Technical Specification

ereceiver (input level: -60dB to
-30dB. Audio sub-carrier tuning:
5.5-8MHz)

o NB (no data forwarded)
eantennain sizes 1.5, 1.8m (no data
available)

Rediffusion Radio Systems Lid
Satellite Systems Division

Unit 9 Mole Business Park
Randalls Road

Leatherhead

urrey KT22 7BA ; .
t was only a matter of time until

one of the big British names pro-
duced a system capable of doing
everything at a reasonable price. It

FEATURE: STV

just happened to be Rediffusion.
This type of approach is likely to
herald the way forward because
most customers don’'t want to
fiddle with dozens of knobs and
buttons to change channels — they
want a single push button, just as
they change channels on their
existing television set.

Systems are based around two
main receivers, the RSR30 and the
RSR50. The RSR30 is nothing to
write home about. In fact, in its
basic form the receiver doesn’t
even allow control over LNB polar-
isation. The RSR30P, a derivative
of the basic receiver, does. Also
available is a dish position control
unit for these receivers.

It is the RSR50 receiver-based
systems which are of note. They
feature full programmability of 50
channels — all channel details
(frequency, antenna position, LNB
polarity, audio sub-carrier and so
on) are stored and you need only to
press the channel number to
change satellite channels and pick
up a new programme.

Three antennae are available
with RSR50 systems although only
one is specifically for RSR30
systems.

Technical Specification
eRSR30 and RSR50 receivers
(input level: -60dBm to -25dBm.
Noise figure: 12dB. Audio sub-
carrier tuning: 5-8.5MHz)

e NB (noise figure: 2.2dB. Gain:
55dB)

eantenna in sizes 1.2, 1.25, 1.5,
1.7m (gain: 40, 41, 43.5, 44.5dB)

Salora (UK) Lid
Bridgemead Close
Westmead

Swindon SN5 7YG
Salora is the parent company of

Luxor and like Luxor it manufac-
tures complete satellite reception
systems and sells products in-
dividually. Although arelative new-
comer to the British television
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FEATURE: STV

szene, the company is part of the
Nokia Group of Finland and has
been around since 1926. The
company claims to have over 700
dealerships throughout the UK
which must make it one of the
biggest satellite reception system
suppliers.

Salora satellite reception
systems are based around the
Salora SRV1150 receiver and
systems differ only in the extra
lines which are bought with the
receiver.

The SRV1150 is one of the
nicest looking receivers available.
It has a 32 channel memory which
together with a separate antenna
control unit (part of the multi-
satellite systems) allows fully pro-
grammable control over channel
choice.

A selection of four antenna
sizes complements the range of
systems, including arecently intro-
duced 90cm dish.

Technical Specification

ereceiver (input level: -60dBm to
-30dBm. Noise figure: 6dB. Audio
sub-carrier tuning: 5.5-8.5MHz)
e[ NB (noise figure: 2dB. Gain:
50dB min)

eantenna in sizes 1.25, 1.6, 1.8m
(gain: 41.7, 43.8, 45dB. 3dB beam
width: 1.5° 1.2° 1°)

Satellite Technology Systems Ltd
Satellite House

Blackswarth Road

Bristol BS5 8AU

Although a comparative newcomer
to the television scene, STS has
concentrated on SMATV for a
while and has recently entered the
TVRO market where its SMATV
experience stands it in good stead.
The company also offers good
training for its dealers in installa-
tion techniques.

Systems are based around two
main receivers — a simple to
operate but basic STS300M and
the more complex and program-
mable STS320R. The STS300M isa
manually tuned beast but offers the
possibility of antenna position
control via hand-cranking or (if you
don'’t like the idea of having to nip
outside to turn your antenna)
motor drive.

The STS320R is remotely con-
trolled, and allows the facility of
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programmability, using a separate
remotely controlled dish actuator.

All systems are based on use of
a 1.2m antenna buta 1.8m antenna
option is available for around an
extra £250.

Technical Specification
©STS300M and STS320R receivers
(input level: -55dBm to -20dBm.
Audio sub-carrier tuning: 4.8-
8.2MHz)

°|NB (no data available)
eantenna (no data available)

Skyscan Satellite Television

Unit 2, Priors Way

Maidenhead

Berkshire SL6 2HP

Another well established company
in the satellite receiving systems
arena is Skyscan. The K1 system
has been around for a little while,
proving to be reliable and versatile.
Notably, Skyscan is the only
company to have issued an exact
retail price — all other companies
only state approximate retail prices
which depend on local suppliers’
mark-up and so forth.

tcinttiter, e -
# Lt -
L7y
T e

Satellite channels can only be
described as ‘semi-programmable’
because the user has to firsttell the
receiver a code for the satellite and
then change the channel. The
receiver alters antenna position
and adjusts polarity and the audio
sub-carrier to suit.

One clever feature which
Skyscan is rightly proud of is the
fact the antenna steering mech-
anism is set up to always approach
the final antenna position from the
same direction, helping to
eliminate possible hysteresis
effects in the mechanics which
may occur with wear through time.

Only one system is offered with
just one receiver, one LNB, and one
antenna. It really couldn’t be
simpler. This no doubt helps the

company to maintain the system’s
low price.

Technical Specification

ereceiver (input level: -55dBm to
-15dBm. Audio sub-carrier tuning:
5-8.5MHz)

e NB (noise figure: 2dB. Gain:
55dB)

eantenna (gain: 44dB)

SVT Video Systems Lid
Heybridge Industrial Estate
Holloway Road

Maldon

Essex CM9 7XS

A newcomer to the TVRO market-
place, SVT has been operating fora
while in more general areas of
television equipment and SMATV
television distribution systems.

The SVT system is based
around the Palcom GS-1 satellite
receiver which in itself offers high
flexibility with ease of use. Up to 99
channels can be fully programmed
into the receiver which takes care
of antenna positioning, LNB
polarity, frequency and audio sub-
carrier. Useful is an -analogue
signal strength meter for tuning by
scan mode.

Notably, SVT is one of the few
companies whose system price
includes installation (subject to
site survey).

Technical Specification

ereceiver (input level): <-60dBm.
Noise figure: <dB. Audio sub-
carrier tuning 5-8MHz)

°| NB (no data available)
eantenna (no data available) ETI
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CIRCUIT THEORY

IMAGINARY

TIMES

Paul Chappell continues to delve the depths of the complex

plane

to some trouble to avoid using the terms ‘real’ and

‘imaginary’ which are a hangover from Victorian
uncertainty about the status of v/-1. Sadly_ the terms
are still in common use so | must now submit to con-
vention and start using the horrible things myself.

For a number like 2+j3, it is usual to refer tothe 2as
the real part and the 3 (not j3) as the imaginary part.
There, I've said it. Now I'll go and wash my mouth out.

Complex numbers can be visualised as points on a
plane. Figure 1 shows the general idea. The corres-
pondence between the numbers and their represen-
tation is obvious, so I'll let the diagram speak for itself.

The plane where complex numbers live is called,
naturally enough, the complex plane. It is sometimes
referred to as the z-plane since itis conventional to use
the symbol z to denote an arbitrary complex number,
just as x might stand for any old real number.

Addition of complex numbers is best demonstrated
by putting a few arrows into the diagram. Figure 2a
represents 2+j0, Fig. 2b shows 3+j0, Fig. 2c shows their
sum which is 5+j0. The arrows add nose to tail. When
the imaginary part is zero, it is often left outaltogether,
so this sum might be written: 2+3=5. Revolutionary
stuff, eh?

Figures 2d, e and f represent (2+j3)+(4+j1), (2+]3)+
(-4+j1) and (2+j3)+(-4-j1) respectively. When a
complex number arrow begins at the origin, itissaid to
be bound. The arrow, or vector, representing 2+j3 is
bound in Fig. 2d, e and f. If the vector is moved to a

I n introducing complex numbers last month, | went

74

6
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\ Fig. 1 Complex numbers shown as points on the z-plane
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Fig. 2 (a)-(c) The addition of 2+3 as a vector sum. (d)-()
Some complex number additions
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different position, it is said to be free. The rule for
shunting vectors about is demonstrated in Fig. 2d.
They keep the same length and direction at all times.

Without the diagrams and arrows, you simply add
the real and imaginary parts individually, so (2+j3)+
(-4-j1) = (-2+j2). If you remember that we're allowing |
the status of a real number and that you’d be quite
happy to write (2+3r)+(-4-r) as (-2+2n), the reason for
adding in this way becomes evident. With ‘pi-numbers,’
you add the good parts and the pi-parts individually,
right?

Returning to the arrows, subtracting one complex
number from another is simply a matter of reversing
the arrow for the one to be subtracted. Figure 2d
represents (2+j3)+(4+j1) whereas Fig. 2f (where the
free vector points in the opposite direction) represents
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3+0 x5 = 1540
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j15 10+j15
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Fig. 3 Multiplication of complex numbers
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(2+j3)-(4+j1). (1 hope all this is reminding you of some-
thing else you've seen recently!) : 3

Since Fig. 2f also represents (2+j3)+(-4-j1), this
demonstrates how to subtract without the diagrams:
reverse the signs of the second number, then add.
Once again, I'm letting the diagrams do most of the
talking, so make sure you've got it sussed before going
on! If you get confused, think in terms of how youfgi
deal with pi-numbers (if there were such a thing) anaiit
should all make sense.

Multiplication is more interesting. First of all, if you
multiply a complex number by a real one, the result is
simply to increase its length. Fig. 3a represents 3+j0. If
you multiply it by 5+j0 you get 15+j0. This is often
written 3x5=15. If you multiply by a negative real
number, this has the additional effect of reversing the
direction of the arrow: 3+j0 x -5 = -15+j0, which is five
times as long and points West instead of East.

Figure 3b represents 2+j3 and the result of
multiplying this by 5 and by -5. The arrow becomes five
times as long and when multiplied by -5 italso reverses
direction. The results are 10+j15 and-10-j15, which are
simply the results of multiplying the real and imaginary
parts individually by 5 or -5. You can think of pi-
numbers again here but they are about to outlive their
usefulness.

Now, what happens if we multiply by j? If 3 is
multiplied by j, the result is obviously j3. Figure 3c
shows the before-and-after picture.

The arrow has the same length but is now pointing
in a different direction. How about (2+j3)xj? The result
is j2%j23 and since j2=-1 (because j=\/=T, right?) this
can be written -3+j2. In Figs. 3c and 3d, multiplying by j
leaves the length of the arrow unchanged but rotates it
anti-clockwise by 90°. This is no coincidence!

Multiplying by j4 rotates anti-clockwise by 90° and
stretches the arrow by a factor of 4. Multiplying by -j2
doubles the length and rotates clockwise by 90°. The
graphical results are shown in Fig. 3e. You can do the
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arithmetic for yourself!

Now to multiply a complete complex number by
another. Let's try (2+j3)x(5+j4). Graphically this is a
matter of multiplying (2+j3) by 5 (Fig. 3b), then (2+j3)
by j4 (Fig. 3e), then adding the results. This time you
can draw the diagram for yourself!

Remembering that the vectors add nose-to-tail,
you should end up at -2+j23. As a long-hand
calculation, it looks like this:

2+j3
5+j4
10+j15 (2+]3)x5)
j8-12 (2+]3)xj4)
10+j23-12 = -2+j23

The pattern here is not quite so easy to see but
there is one. Try drawing out a few examples for
yourself and see if you can spot it.

If we're going to finish before midnight I'll have to
speed up a bit, so fasten your safety belt! Division of a
complex number by a real one results in a shortening of
the length so (a+jb)/2=(a/2+jb/2) — half the length of
a+jb and pointing in the same direction.

Dividing by a negative number gives a contraction
and also a reversal of direction. Dividing by j leaves the
length unchanged but rotates clockwise by 90°. The
way to divide by j in symbols is to notice that 1/j = —j
(multiply top and bottom by j, right?) so dividing by j is
exactly the same as multiplying by -j. Dividing by jn
gives a reduction in length by a factor of n and a 90°
clockwise rotation. Dividing by -jn does exactly what.
you have guessed it will. Try it and see!

When faced with something like (a+jb)/(c+jd) the
way to tackle it is not immediately obvious. Let’s take
the idea we used in dividing by j. We'll try to turn the
division into a multiplication. Suppose we could
multiply top and bottom by some number which would
give a real number as the denominator. Dividing by a
real number is something we can already do so it
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should crack the problem. Let’s try an example and
see what happens. Try (2+j3)/(4+5), for instance. First
of all, what can we multiply 4+j5 by to turn it into a real
number? We begin a long-hand multiplication to see:

4+j5

2+}?

8+j10

s
How do | know the number we want is 2+j some-

thing? | don’t know. | chose the 2 at random to see what
would happen. If the imaginary parts are going to
cancel out, then ? must clearly be -2%, so let's
continue:

4+j5

2-j2.5

8+j10

-j10 +12.5
8 +12.5 =20.5

So the original division problem can be trans-
formed into:

2+j3 _
4+i5

(24]3) x (2-j2.5)
20.5

Fig. 4 Complex conjugates -

—543
: e
Fig. 5 The modulus —_—
of a complex number —

which we can do! I'll leave you to work out the answer.

The idea of multiplying one complex number by
another to give a real number answer is a very useful
one. If you have a complex number atjb, multiplying it
by a-jb will give the answer a2+b2, which is a real
number — not a j in sight!

The numbers a+jb and a-jb are complex
conjugates of each other. To find the conjugate of any
number, just reverse the sign of the imaginary part. If
you want to refer to the complex conjugate of a
number, it is usual to put a bar over the top, like the
negation sign in logic (although the meaning is entirely
different) so atjb = a-jb.

Some pairs of conjugates are shown in Fig. 4. They
are ‘reflections’ of each other in the real axis. Bearing in
mind that the result of multiplying any pair together will
give an answer on the positive real axis, this might give
you another clue about theinterpretation of multiplying
complex numbers, if you haven’t already sussed it.

If z is a complex number and z its conjugate then
anything of the form kzz, where k is real, will give areal
number as the result. The number we hit on by experi-
ment in the earlier division would give k the value 0.5
(because 2-j2.5 is half of 4-j5, which is the conjugate of
4+j5, right?)

Throughout the article | have spoken loosely about
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Girolamo Cardano
1501-1576

Cardano is credited with cubic equations.

being the first mathematician
to derive the basic properties
of complex numbers — an
idea well before its time.
Cardano was a professor
of medicine, astrologer and
keen gambler. Apart from his
controversial horoscope of
Jesus, he is best known for

His morals may not have
equalled his mathematical
skills — his book of dice
games contained exiensive
advice on cheating and
rumour has it that his
remarkable cubic equation
formula was actually the
invention of Tartaglia.

deriving a method forsolving Cardano stole it!

the length of a complex number. In formal terms, this is
known as its modulus and can be calculated from
Pythagoras’ theorem (Fig. 5). If z=a+jb then the
modulus of z (written|z]) will be \/a2+b2. This gives the
distance of the number from the origin, or the ‘length of
its arrow.” The modulus of -4+j0, for instance, will be
\/16+0 = 4, often written |-4| = 4. The modulus of 3-j4
will be \/9+16 = 5.

An alternative way of identifying a complex
number is to specify its distance from the origin and the
angle its arrow makes with the positive real axis. By
convention, the angles are measured in an anti-
clockwise direction. The distance from the originis the
modulus. The angleis referred to by the quaint old term
‘argument’. You can't argue with that.

One thing | hope you picked up from this article is
that the arithmetic of complex numbers doesn’t
conflict with the arithmetic of ordinary numbers. (It
would cause a lot of problems if it did!) If you apply
complex number arithmetic to the set of complex
numbers where the imaginary partis zero, it churns out
the ordinary number arithmetic that you learned at
your mother’s knee.

| hope you're also beginning to feel a certain sense
of déja vu over some of the results. Looks a lot like
phasors, doesn’t it? Next month I'll be digging a lot
deeper into complex numbers and beginning to tie
them in to the behaviour of electronic circuits. ETI
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THE DIRECT
APPROACH

Mike Barwise unravels the mysteries of direct memory access

irect memory access (DMA) was one of the

business computer buzz words of the late 1970s.

It is really a very simple concept. Any technique
of transferring data between peripheral ports and
memory without the intervention of a microprocessor
can be termed DMA. There are, however, some
standard DMA scenarios which form a more common
restricted definition of the term.

A typical DMA configurationis that used in the IBM
PC. The 8088 microprocessor and the 8257 DMA
controller work together to allow double density
(MFM) disk transfers, although the processor is not
capable of handling the data at the required speed by
itself. This highlights the main purpose of DMA —
increasing system throughput.

The PC, however, only uses the very simplest
implementation of DMA. Some more sophisticated
alternatives can do a whole lot more than save you
time. | will look briefly at some of these alternatives in
due course but first let us consider the time-saving use
of a basic DMA controller.

A DMA controller (Fig. 1) consists in principle of an
address generator, a data holding register and a
control bus via which the controller communicates
with the microprocessor.

During normal system operation, the micro-
processor puts out addresses onto the address bus and
captures the data released by the program ROM. The
data is interpreted, causing new addresses to be put
out together with output or capture of data. So, the
sequence of operations required to move one byte
from a port into memory goes something like this:
® 1) put out next address
e 2) when address stable, put out read strobe
e 3) interpret incoming data (read port op code &
parms)
® 4) put out address of port
® 5) when address stable, put out read strobe
® 6) put out write address
® 7) when address stable, put out write strobe
® 8) put out next address

This is a narrative of the 8086 MOV instruction
which performs a read/write byte transfer in one
operation. Other processors (6502 and so forth) need
another op-code fetch between stages 5 and 6 as the
read and write operations are separate. This means
you have to duplicate 1-3 between 5 and 6 making an
11-stage sequence.

The minimum requirement for reading and writing
memory is actually much simpler than this. All you
really need is:
® set up read address
e output read strobe
e set up write address
e output write strobe.

When you consider that the microprocessor will
normally take one clock cycle per stage and that the
clock cycle is usually about four times as long as the
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minimum memory read or write time, it becomes clear
that a great deal of time can be saved by a method of
data transfer that bypasses the microprocessor.

The DMA Process

To perform DMA, the controller has to take over the
address, data and control buses normally driven by the
microprocessor. There are two considerations here:
® how control is transferred
¢ what the microprocessor does during a DMA cycle.

The first depends on the microprocessor. Certain
CPUs have a built-in DMA capability by means of tri-
state switching of the address and data buses. These
include the Intel 8080 and 8086 and the newish
Rockwell 65C102 and 65C112. Of these, the Intel
processors have a dedicated DMA controller which has
a specialised interaction with the CPU, whereas the
Rockwell components have a capability and control
bus, but you are expected to provide your own DMA
mechanism.

Note that even early CPUs without a DMA
capability built-in can be implemented to allow DMA
by the addition of external components.

The second consideration, what the CPU does
during a DMA cycle, depends very much on what result
you want as well as the type of DMA interface available
on the CPU. There are two main protocols for DMA:
® single byte transfers interleaved with normal CPU
activity
e ultra-fast block transfers while the CPU is either held
inactive, or (as in the Transputers) while the CPU
directs its attention elsewhere.

We will now look at DMA applications, which will
demonstrate the pros and cons of the different
protocols for various jobs.

The Uses Of DMA

The simplest case, mentioned earlier, is the use of
DMA to perform data transfers between memory and
peripherals which are too fast for the CPU to handle.
The usual given example is disk data transfer.

The original IBM PC used an 8088 processor
running at 4.77MHz. This roughly equates to a 1MHz
6502 in throughput. The double density (MFM) data
transfer rate is one byte every 32us and, given the
length of code needed to transfer the data as required
by MS-DOS (which includes the termination of transfer
immediately the last wanted byte has been handled)
the CPU is just too slow for the job.

However, we are not worried about the actual time
the data transfer takes so we just haltthe CPU, pass the
bus to the DMA controller and transfer a complete disk
sector before returning control to the CPU.

The other uses of DMA which follow are all a little
hypothetical but they are worthy of mention.

The first provides the ability to run programs of
enormous size in small memory maps. It has actually
been implemented on the Transputers. Here the task
consists of repetitive overlaying of routines into either
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Fig. 1 Pinout and block diagram of a typical DMA
controller (8257)

a buffer or an execution area, concurrently with
ongoing execution.

There will obviously be some execution speed de-
gradation due to the DMA unlesssome executionspace
is ‘privatised’ but the software will appear to run contin-
uously, rather than in bursts (as occurs when overlay-
ing and execution are alternated).

In the case of the Transputer there is just such a
‘private’ memory. There is a RAM between the pro-
cessor and the expansion bus. This bus is the point at
which the transfer of control takes place when entering
DMA so during DMA to memory beyond the bus inter-
face, processor execution can continue on the
‘internal’ RAM.

This is the most efficient format. Unless the
execution time of the code in the internal memory is
shorter than the DMA transfer time, the DMA is
invisible. If you want to perform additional overlays,

-the code transferred under DMA will have to be copied

into the private memory, which will waste time. How-
ever, supposing the DMA is transferring data for use
by a highly iterative math routine, the system
becomes very efficient indeed.

The next case is that of a data acquisition system.
DMA is still DMA even where no microprocessor has
direct access to the memory. A typical example is that
of a very slow data capture system (or an extremely fast
one) where, for example, an analogue to digital con-
verter generates a stream of bytes and puts them
directly into one of our hardware FIFO memories.

There is no direct bus link between the ADC and
the CPU bus but the data can get through via the FIFO
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buffer. Let's take the slow case, Let us suppose it takes
about two seconds to capture the required data
(typical of, for example, a heating or cooling curve
derived by a thermocouple sensor). Let us also
suppose we need a spectrum analysis of the data. We
put the data through a fast fourier transform which,
being highly iterative, takes about a couple of seconds
to run. The simplest case would be to run an
acquisition sequence (2s) then enter the FFT routine
(another 2s) resulting in a system which can update
once every four seconds.

However, we can be crafty and double the through-
put by taking advantage of the ADC-FIFO DMA. If we
cause (by hardware design) the FIFO to be loaded
every acquisition by the end-of-conversion signal from
the ADC until the FIFO is full and cause the FIFO to
generate a maskable interrupt as soon as it is full, we
have the required hardware so long as the interrupt
remains active until acknowledged by the CPU.

The system software will need a null wait loop at
the end of its run (after it has done the FFT and display
handling), an instruction to start the acquisition system
hardware running and control over the interrupt mask.

The operation will go something like this:

e first time round, there is no data to work on, so the
software starts the acquisition system, unmasks the
interrupt and enters the null wait loop.

e on interrupt, the software unloads the FIFO into
mapped memory, masks the interrupt, restarts the
acquisition hardware then continues with the FFT and
display.

e as soon as the FFT and display are done, the software
unmasks the interrupt and enters the null wait loop.

If you follow this through, you will find the system
is a self-prioritising truly concurrent dual process. That
means both operations (calculation and data capture)
are going on simultaneously and whichever finishes
first waits for the other. Let's prove it:

Suppose the data capture finishes before calcula-
tion and display (C&D) software. The interrupt is
generated but the interrupt mask is active, so the
interrupt is postponed until the mask is cleared — as
soon as the C&D finishes.

Now suppose the C&D finishes before the data
capture. The interrupt mask is cleared and the C&D
enters the null wait loop. Some time later, the interrupt
is generated and is immediately acted upon as the
mask is already clear.

The Hardware For DMA

As previously mentioned, many modern micro-
processors have inbuilt capacity for DMA either by
dedicated DMA controller or by a control bus for in-
dependent implementation. Even the humble 6502 can
be configured for DMA. Here is what you do. ..

The only realistic action the 6502 can take during a
DMA cycle is ... nothing. Due to the pipelined
architecture of the 6502, the bus is active during most
processor cycles. There are therefore practically no
‘bus idle’ cycles to steal.

The 6502 can be stopped during any READ cycle
by assertion of the RDY line. However, this could cause
the processor to stop during the execution of an
operation, as all operations take several clock cycles.
The saving grace is an output from the 6502 called
SYNC. This signal is high (logic 1) during the whole
clock cycle in which an op-code is being fetched from
memory. Assertion of RDY while SYNC is active causes
the processor to stop with the address bus pointing to
the op-code to be fetched until RDY is released, when it
commences the fetch and continues. No status, flags
or parameters are lost by the process.
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If the address, data and control buses are passed
through buffers such as 741.S244 (74L.S541 is a newer
and more convenient alternative) and the DMA con-
troller controls them and RDY and monitors SYNC and
READ/WRITE, the DMA controller can at any time halt
the processor and take over the bus, along with all
memory and peripherals attached to it.

The newer Rockwell 65C102 and 65112 have the
buffers built in and also have a couple of minor
differences. First, both read and write cycles can be
held by RDY and secondly, there is an additional
output called ML or memory lock which goes active
during the modify and write cycles of read-modify-
write operations such as INCREMENT, ROTATE and
SHIFT. This means you can hold and DMA at any time
except during an RMW instruction, rather than waiting
for the next op-code fetch.

As to the DMA controller itself, it typically consists
of a counter as large as the memory map (a 16-bit
counter for a 64K map) which increments at a rate suit-
able to the speed of the memory after a start trigger, a
comparator to stop the counter when the end of the
block has been reached, one or two fixed address
registers for device addresses, a read/write data
register and some control signals and flags. These
consist of a minimum of: write strobe, read strobe and
end of block flag although there may be others as well
depending on the implementation. These are all fitted
together as in Fig. 2.

The counter is loaded with the start address of the
block to be transferred, the comparator is loaded with
the end of block, the controller is programmed to read-
fixed write-incremented address or to read-
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Fig. 2 Building blocks of typical DMA controller

system is configured with two fixed address registers)
to read-incremented write-incremented (for memory-
memory transfers) and then triggered.

Ideally the DMA controller should allow at least
one CPU operation to be performed between each byte
transfer so that some foreground activity proceeds.

To sum up then, DMA is no mystery but a very
useful tool for improving system throughput and for
multi-tasking operations and it is well worth experi-
menting with. You need not totally rely on ready-made
DMA controllers either, as the basic mechanisms are
remarkably simple to design and construct. ETI

a a
ELECTRONICS LTD .
[] V) »

SPECIAL OFFERS

WRITE OR PHONE NOW FOR OUR FREE,
1987/1988

PINK COMPONENTS CATALOGUE

cnl cﬂ:E 5:':““ "z‘ = :UD

& CRICKLIWOCD BADADYAY LONDON NW2 SET

ro+22 EX = 2%‘%

EDITION
MDY s7

HUNDREDS OF LOWER PRICES
HUNDREDS OF NEW DEVICES
from the U.K.’s number one 100% components shop - no gimmicks, no
gadgets, no computers, just millions of components, all easily available by
mail order, calling atshop, or credit card telephone orders. Just pick upne,
or a pen, to get the catalogue (no SAE required) - posted FREE to any
country on the globe.

CRICKLEWOOD ELECTRONICS LIMITED

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET
Tel: 01 450 0995 & 01 452 0161 Telex: 914977

_— o B

OSCILLOSCOPES
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IT'S NEW, IT'S HERE AND ONLY AVAILABLE THROUGH ETI

You've heard about them, probably seen and
marvelled at them inside your calculator or watch
and now you can begin using them with the latest
range of surface mounted component kits from
SUMA DESIGNS. All the kits are of well proven, in-
house design and come complete with all compon-
ents individually packed for easy identification, high
quality fibreglass, surface mount, solder resist P.C.B.,
full assembly and circuif insfructions. All you needisa
pair of tweezers, a fine-tipped iron and a steady
hand. Using assembly techniques developed fo
cope with our own prototype and batch manufac-
ture you can be assured of success. To make things
even easier we have developed a custom made
component jig which although not essential greatly
simplifies assembly and is well worth the investment.
A full range of SM components are also stocked for
your own projects.

MICRO MINIATURE SURFACE MOUNT PROJECTS

SM20:  SOUND TRIGGERED SWITCH: £1395
Triggers from slightest sound, LED. indication.
variable sensitivity.

SM24:  DIGITAL DICE: £1595
Touch control. roll down speed SM LED.
readout.

SM22:  VHF FM TRANSMITTER: £1295
Complete with mic. tuneable over 88-108
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SM23:  LIVE WIRE DETECTOR: £995
Non-contact indication of live wires, blown
fuses efc.

SM24;  VHF FM BLEEPER: £1395
Transmits constant bleep fo neay M
- radio. Tuneable:

CHJ22: Custom designed assembily jig for speedy £696
and accurate assembly.

Send 9 x4 S.A.E. for full details of these and other

kits plus all components available.

All prices are inclusive but please add £1.50 per

order to cover post & packing.
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MODEL
Z-3000
20 WATT
2-WAY

made in UK
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approx.
Impedance
6 ohm
nominal.
Finished in
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black teak with £20-95

matching grille. per pair+p&p £3.95
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Send 50p (cheque or P.O))
and 230 x 325mm s.a.e.
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SPECTRUM
CO-PROCESSOR

Graeme Durant describes the first part of a twin Z80 system to

boost your Spectrum or just use on its own

he term multiprocessing is a

much bandied expression

these days. It usually refers
to the operation of a number of
separate processors working
together towards a common goal.

The idea is similar to the old
maths problem of how long it
takes for different numbers of men
to dig a hole. The more men you
use, the less time it takes.

In simple computer terms, the
time taken to complete a given
problem can be reduced by using
either a faster machine (the
sledgehammer approach) or by
using lots of slower machines all
working simultaneously on the
problem (the ‘lots of slower
machines all working
simultaneously’ approach!).

As fast machines are so
expensive, the multiprocessing
system is a good solution to many
problems. Its main disadvantage is
the need for communication

between the individual processors.

Lots of people working
together to write a single book
with no communication between
them would not produce a well
structured novel when the
individual parts are put together.
The same is true of
multiprocessing.

However, communication
itself takes time and so the
advantage of having more than
one processor is best applied to
problems where the processing
itself can be easily partitioned and
movement of data between the
processes is not a frequent
requirement.

Co-processing

Co-processing is just one form
of multiprocessing. The co-
processor itself is just a
specialised processor optimised
towards some particular task.

A co-processor is designed to
be fed information and commands
from a master processor (the
‘host’) and then to go away and get
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on with what it is best at while the
host does something else. When
the co-processor has finished its
current task, it will tap the host on
the shoulder and the host will
exchange data and supply the next
command.

Onits own, the co-processor
can do very little but with a
suitable host and sensible
allocation of tasks, the result can
be a dramatic improvement in
overall throughput.

An increasingly common
example of co-processing can be
seen in the maths co-processor
chips, now available to work
alongside today’s popular
microprocessor devices.

These maths chips are
designed to perform high-
accuracy arithmetic functions very
quickly, taking the strain off the

general-purpose microprocessor
itself, when number crunching is
the order of the day.

Since the maths chip is
designed specifically to work
alongside a particular
microprocessor, interfacing and
communication are very
straightforward. The main
disadvantage of maths
co-processors is cost — this
usually being well overthe
hundred pounds mark!

Obviously, such cost cannot
be justified when simple machines
such as the ZX Spectrum are
designed. So most basic home
computers do not have the facility
to add on a maths co-processor,
despite the possible rewards.

Of course, co-processors need
not be as dedicated to one
function as these maths chips.
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SPECTRUM

INTERFACE

EXPANSION

Fig. 1 The Spectrum Co-processor
system

Acorn provided the famous ‘Tube’
interface on the BBC micro
designed specifically for
communication with a co-
processor.

The Acorn co-processors are
based on ordinary micro-
processors such as the 6502
and the Z80. Jobs usually done
solely by the internal processor
are shared with the co-processor
to speed things up. The result is
indeed a speed increase,
transparent to the user, but this
depends on the machine having
been designed from the start with
co-processing in mind.

The ridiculously popular ZX
Spectrum has been mostly left out
of all this co-processing fun. This
is mainly because it was never
designed for serious expandability
and so the designer of a suitable
co-processor is forced to start
from nothing.

However, there are a great
many Spectrums out there —
some feeling very lonely and
dejected, wanting nothing more
than a little companionship. So,
here comes the ET| Spectrum Co-
processor to the rescue!

The System

The design to be described
here consists of three circuits
which together form a fully
expandable co-processor (Fig. 1).
The heart of the system is a
general purpose Z80A based CPU
card running at 4MHz with its own
operating system software in
EPROM.

The second card in the system
is a general purpose 256K paged
dynamic RAM board. This offers
the co-processor a large store area
for data or programs.

Thethird board in the system
is the interface card to the
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Spectrum. This consists of a
connector for the Spectrum’s
expansion port, the bi-directional
communication circuits and a
three position mini-backplane for
the co-processor CPU, DRAM and
any other circuits the user may
wish to add later such as analogue
input or output or serial/parallel
interfacing to the outside world.

It must be stressed that the
CPU card and the DRAM are
completely general purpose

a c
ov (oW rin =0 ov
BV Q2RO +5V
SYSTEM CLK 0 3 O Ml
TOREQ o 4 O MREQ
BUSACK 0-8,0 BUSREQ
WAIT O 8 0 HALT
WR O T ov
RFSH o 8 O RD
RESET o 8 O SYSTEM RESET
A8 O 10 O A0
A9 OF TR0 Al
A10 o 12 o A2
A1l o 1B 0 A3
a12 o 14 O As4
A13 o 13 O A5
A4 O 1 O A6
A15 o 1720 A7
o 18 O
— o 18 0O ov_
INT o 20 O NMI
O 21 O ov
O 22 O Do
0. 23 O D1
O 24 O D2
O 22 O D3
ov o 2 O D4
OI527 0. b5
D7 O 280 D6
0Q: ;28 O
O 30 O
45V 031 0 5V
ov o 32 o ov

Fig. 2 The backplane pinout used
throughout the system

circuits and can equally well be
applied individually or together to
any Z80 based system.

This co-processor design is
simply one possible application
for their use.

Software

These days, a chunk of
hardware, no matter how
sophisticated, is useless without
its associated software. The
Spectrum co-processor is no
exception.

The CPU card has provision
fora4K EPROM and in this
application the machine code
residing there provides the basic
functions required to make the co-
processor operate.

The co-processor can respond
to five different commands when
controlled by the Spectrum. Code
or data may be moved from the
Spectrum and into the co-
processor memory (block write),
code or data may be moved from
the co-processor memory and intc
the Spectrum (block read) and
user code may be executed in the
co-processor (code execute).

Executing code may be
stopped by the Spectrum (break),
and finally, the co-processor can
be commanded to run a self test
routine which reports on how
much DRAM is present and the
state of the EPROM and RAM on
the CPU card.

There is also the facility to
extend the number of commands
to include new user defined
functions but that must wait until
later.

Why Co-process?

So what advantages are
gained by spending all your hard
earned cash on a companion to
your neglected old Spectrum?

First the bad news. Since the
venerable Spectrum was never
intended for such serious
expansion, there are major
limitations on the performance
improvements possible. However,
put to appropriate use, this co-
processor will offer enhanced
processing speed over the
Spectrum alone.

The Spectrum also provides a
superb low-cost base for
experimentation and, coupled with
this project, offers a great way to
learn first hand about
multiprocessing environments.

Over and above the obvious
speed advantages, there are also a
number of important things to be
gained by having a pool of
processing power detached from
the Spectrum, yet under its
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PROJECT: Spectrum Co-processor

HOW IT WORKS

The CPU card consists of the Z80
microprocessor itself (IC2) along with
the varlous buffers, memory devices
and ‘glue logic’ required to make the
Z80 run software.

All the data, address and control
lines which allow communication with
other cards are buffered by high
current line drivers so the processor
may easily Interface with many other
cards within the system.

The main system high-speed clock
running at 4MHz is generated by aTTL
crystal oscillator based around IC1e,f.
After being buffered, this drives pin 6 of
the Z80A, with pull-up resistor R3 to
ensure the correct clock voltage
transitions.

A further buffered version of the
system clock is available at the card
edge-connector (SK1) with IC5 acting
as the bus driver. This signal is avall-
able at all times, since other devices in
the system may require the clock signal
even when the Z80 itself is disabled.

Two more inverters from IC1 are
used to generate the Z80 reset signal. A
brief power-up reset pulse is generated
by C2 and R4, which acts on IC2 pin 26
via IC1b,c. Diode D1 ensures a reliable
reset occurs even when the power is
only briefly removed. Alternatively, a
reset operation may be initiated by an
external device by It pulling low the
SYSTEM RESET line on the card
connector.

IC3 and IC5 buffer control signais to
and from the card connector. IC4 is a
bidirectional buffer used to drive the
system data bus from the Z80. 1C6 and
IC7 are unidirectional buffers which
drive the address bus from the Z80.

IC4, ICS6, IC7 and half of IC5 have
their output enable controls wired
together and driven by an inverter
IC1a. This in turn is driven by the
BUSACK signal from the Z80. This
disables the data bus, address bus and
some of the conirol lines when an
external bus request is granted.

For example, if another processor or
a DMA controller sharing the same
buses requires use of these buses, it
sends an active low signal on the
BUSREQ line to the Z80. When ready to
release its buses to the requester, the
Z80 sends a BUSACK strobe and
tristates its own buses. So the buffers
must do the same, via ICla.

When the external bus user has
completed its operations, it releases
BUSREQ and the Z80 removes
BUSACK in response. The buses are
then re-enabled and the Z80 can
resume its own operations.

In addition to those signals which
must be iristated during external bus
aclivity, there are several control
signals which need not, and in some
cases must not, be disabled at such
times.

The system clock, M1, RFSH,
BUSACK, NMI, INT, HALT, WAIT and
BUSREQ are all left active, even during
DMA cycles. So, the buffers which pass
these particular signals, IC3 and the
other half of IC5, have their outputs
permanently enabled.

Pull-up resistors R5-8 are provided
on the four signals which enter the
processor card via I1C3. These four
inputs, NMI, INT, WAIT and BUSREQ
require such treatment to ensure
reliable operation if no signals drive
these lines from outside or in the case
of a ‘wired-OR’ connection from more
than one peripheral.

Similarly, pull-up resistors R9-12 are
fitted to the output signal lines RD, WR,
MREQ and IOREQ from IC5. These
ensure no erroneous active low pulses
can occur as the buffer is disabled via
IC1a, during DMA operation.

IC4, the bi-directional buffer which
controls the system data bus, must
receive a signal pin 1 to determine the
direction of data flow — either into or
out of the card.

This signal, generated by IC11d and
IC12¢c, depends on two conditions.
First and most important,the active RD
strobe from the Z80 pulis IC4 pin 1 high
via IC12c allowing data flow into the
Z80 during read cycles. Second, when
the Z80 IOREQ strobe (pin 20) and the
280 M1 signal (pin 27) go low simul-
taneously, again the direction control
pin of IC4 is pulled high, viaboth IC11d
and IC12d, to allow data flow into the
Z80.

This happens only when a Z80 in-
terrupt acknowledge cycle occurs and
allows the external interrupt source to
put an interrupt response vector onto
the Z80 data bus if required. For more
details refer to one of the many books
available on the operation of the Z80.

If neither of these conditions is in
force, IC4 drives data out of the card to
allow for wiring data to memory or
peripherals.

Now, on to the memory devices on
this card: When reset, the Z80 micro-
processor staris executing program
code from address zero (the pro-
cessor’s operating program must begin
here).

A 4K EPROM, IC10, is mapped into
the first 4K address locations for this

purpose.

The next 1K locations up from the
EPROM are inhabited by static RAM,
intended for use as a general scratch-
pad workspace. This is shown on the
circuit as IC8 and IC9, each 1K x 4-bit
device covering half of the data word
width.

Both the EPROM and the static RAM
are available at all times fo the pro-
cessor. The mapping of these
memories is performed by the logic
gates in IC11-13 driving the chip select
pins of IC8 and IC9 (pin 8) and of IC10
(pin 18).

These signals are active low when
the Z80 addresses a location within the
device’s allocated range. The write
enable inputs of the RAM chips, pin 10
of IC8 and IC9, are driven directly by
the Z80 WR strobe. Similarly, the out-
put enable pin of IC10, pin 20, is driven
from the Z80 RD strobe. The result is
that reading an address between zero
and 4K will access the EPROM and
reading or writing to an address
between 4K and 5K will access the
scratchpad RAM.

Any further memory in the system
(such as the 256K dynamic RAM card)
should be mapped into the rest of the
Z80’s available address space, this
being between addresses of 5K and
64K to avoid contention with the on-
board memories.

It is worthwhile noting that the data
and address lines to the static RAM
devices are not connected here in the
same order as described in the manu-
facturer’s data sheet.

This serves to ease the printed circuit
layout and does not make any
difference to circuit operation so long
as a data signal goes to a data pin and
an address signal goes to an address
pin on the RAM chips. Every unique
address location in the RAM is the
same and data can be stored there
regardless of its value.

The same is not true of the EPROM,
which is programmed externally by
sticking to the standard manufacturer’s
pin allocations, so these same pin
designations must be (and are) used
here.

Finally, a note about supply de-
coupling. Low value decoupling
capacitors are liberally scattered about
the circuit to avoid problems with
supply and ground noise. A high value
electrolytic capacitor (C12) Is placed
very close to the backplane power con-
nections to provide bulk energy
storage and helps to avoid the
problems assoclated with remotely
controlled power supplies.

control.

For example, if an application
has very critical timing associated
with it — say, audio sampling —
then the various interrupts already
present in the Spectrum can upset
operation. Using the co-processor
can avoid this problem.

Furthermore, a co-processor
offers a great opportunity for the
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user to develop low-level software
in a more controlled environment
than on the Spectrum itself.
Assembly code can be written and
assembled on the co-processor,
downloaded into the co-processor
memory and then executed there.
Input data can be fed to the
program and output data
examined. If some kind of endless

loop is entered then execution can
be stopped by the Spectrum.
Every time user code stops
execution, either naturally orviaa
Break command, all the co-
processor Z80 registers are copied
into a reserved area in its memory
and these can be subsequently
examined to aid de-bugging.
Although the co-processor's
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operating software in EPROM is
completely usable in any desired
application, this idea of a ‘software
development system’ seemed so
attractive that this project will
finish with a complete listing, in ZX
Basic, for a menu-driven program
to implement such a tool.

This fully commented listing
will also serve to illustrate clearly,
the ways of passing data to and
from the co-processor and how to
control its actions afterwards so
that any required co-processing
application may be realised by the
reader.

The CPU Card

Let’s take a closer look at the
heart of the co-processor — the
CPU card. This card is built on a
standard 160 x 100mm Eurocard-
sized double-sided PCB and
consists of the Z80A CPU itself, 4K
EPROM for the operating
software, 1K static ‘scratchpad’
RAM and full buffering for all the
control, data and address lines
going in and out.

Connections to the other
boards are made via DIN41612
connectors and the pinout used
throughout this project is shown in
Fig. 2.

As stated earlier, this CPU
card is strictly general purpose
and there is absolutely no reason
why it should not be used in any
application you care to devise,
indeed, the co-processor system
could be used to develop software
for some final target system which
in turn would use the same Z80
card at its heart.

Construction

The construction of the Z80
processor card is relatively
straightforward, particularly if the
suggested PCB design is used.

This PCB is double-sided but
is not through-hole plated. So,
connections between the layers
must be added by wire links or by
the component leads themselves.

Where a through connection is
marked on the PCB layout
diagram (Fig. 4) a short length of
tinned copper wire should be
pushed through the hole and
carefully soldered on both sides
before cropping to length.

Where a copper pad encircles
a passive component lead on the
topside of the board, this lead
should be used to form a through
connection. The lead should be
soldered in place from the
underside as normal and then
soldered on the topside, being
careful not to use too much solder.

A large number of through
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connections are made via the pins
of the ICs themselves (again, a
copper pad encircles the IC pin on
the topside).

Before the ICs can be fitted,
however, there are a small number
of through PCB connections and
miniature decoupling capacitors
which, due to circuit layout
constraints, are sited underneath
ICs themselves. These must be
fitted first. Once these are present,
the ICs can be soldered in.

It is strongly recommended
that DIL sockets are used for all
the ICs on this PCB. Apart from
the ease of future repair, sockets
rather neatly raise the ICs off the
board surface making space for
the decoupling capacitors
underneath. :

The chosen DIL sockets must
be capable of being soldered in
from the topside as well as from
underneath, to form the through
connections. This is not as big a
problem as might be thought since
most ‘turned pin’ IC sockets leave
the base of their pins accessible
on the topside of the PCB.

Standard ‘sprung contact’ DIL
sockets rarely offer this feature
and so turned pin style sockets are
to be preferred.

The trick is to first solder the
socket into the PCB from
underneath as normal. Then, by
heating each pin in turn from
underneath with the soldering
iron, it will be possible to form a
solder joint on the topside by
simply dabbing the solder onto the
base of the pin. It is advantageous
to use fine solder for this
operation.

This technique is necessary as
the exposed pin bases on the
topside are usually too recessed to
get a soldering iron to them and
you risk melting the plastic socket

frame if you try!

If you envisage writing new
code for this processor yourself, it
is a good idea to use a zero
insertion force (ZIF) socket for the
EPROM (IC10). This will reduce
the risk of damage to EPROMs
with repeated insertion and
extraction.

The PCB was designed for a
ZIF socket for IC10. The
construction of ZIF sockets is
such that they rarely provide
access to their pins on the topside
of the PCB. So, the through
connections which would
normally be made via the pins of
IC10 are made conventionally by
separate wire links through the
board. This means that any type of
24-pin DIL socket can be used to
hold the EPROM — including most
available ZIF sockets.

After making all the through
PCB connections and fitting the IC
sockets, the rest of the
components can be added. Note
that resistors R1 and R2 should be
soldered in on end.

It is suggested that for extra
strength, SK1 is bolted to the PCB
using short M2.5 bolts and
matching nuts.

Finally, after all the
components have been fitted, it is
a good idea to check for solder
splashes which may form short
circuits, especially across the
closely spaced bus lines.

After this it is always nice to
complete the job by removing any
remaining traces of flux from the
board, using methylated spirits
and a stiff brush.

Testing

Testing the completed CPU
card is not easy at this stage. If you
intend to build the whole co-
processor system, the methods for
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PROJECT: Spectrum Co-processor
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Fig. 4 The component overlay for the CPU board

— PARTS LIST——

|RESISTORS (all 1/;W 5% unless
otherwise stated)

R1,2 1k0

R3 330R

R4 15k

R5-12 4k7
CAPACITORS

Cci 10n polyester
C2,12 100y 6V ultramin

radial electrolytic
C3-11, 13, 14 100n monolithic axial
ceramic

SEMICONDUCTORS

iIC1 74L814

iIc2 Z80A

IC3 74LS365

IC4 74L5245

IC5,86,7 74LS244

IC8, 9 2114 350ns

IC10 2732 350ns (see
Buylines)

IC11 74LS32

IC12 74LS00

IC13 74L827

D1 1N4148

MISCELLANEOUS

SK1 DIN41612C 64-pin

right angle PCB
mounting plug
XTAL1 4MHz crystal
PCB:; IC sockets; tinned copper wire for
through connections; M2.5 nuts and
bolts for DIN connector.

testing all the hardware together
will be described later in the
series.

However, if the card is
destined for your own application
then testing must consist of
powering up the card, with a
suitably programmed EPROM
present and simply checking the
program runs as expected. If it
does not (and there are no
dramatic blue flashes) then try
running a tight program loop such
as a line of code repeatedly
jumping to itself and test for
activity on the clock, data,
address, control and EPROM chip
enable lines with a scope.

If all seems fine, try a program

BUYLINES

which accesses RAM and look at
the signals driving the RAM chips.
Fault finding in complex logic
circuitry is at best very tricky and
without the correct equipment,
almost impossible. Think very
carefully about what is going on in
the circuit and try to narrow down
the fault to an area of the circuitry.
Beyond this, consider
investing in a Logic Analyser!
Next month we shall move on
to look at the design and
construction of the general
purpose 256K paged dynamic
RAM card which provides the co-
processor with storage for large
programs and databases. Don’t

miss it! ETI

Most of the componenis used on the
CPU card are readily available from
your usual supplier. The miniature
axial ceramic capacitors used through-
out this project are available from Vero-
speed as order code 92-50952H. Vero-
speed can be contacted at Stansted
Road, Boyatt Wood, Eastleigh, Hants
SO5 4ZY. Tel: (0703) 644555.

The ultramin 100y radial electrolytic
capacitors were obfained from Maplin
(order code RKS50E) as is the DIN41612
backplane connector (FJ51F). The
turned pin IC sockets suitable for use
with this PCB are supplied by most
component stockists but try Maplin’s
range if uncertain.

For readers set on typing reams of
hex into a programmer, a hex dump of
the co-processor operating system
EPROM will be printed later in the
series. Otherwise, an EPROM pre-
programmed with this code, is avail-
able from the author, price £10 in-
clusive of postage. A comprehensively
commented assembly listing for this
code is also available for £3.50. Please
send cheques or postal orders, made
payable to the author, to 52 Bishops
Court, Trumpington, Cambridge CB2
2NN and allow 28 days for delivery.

Finally, as ever, the printed circuit
board is available from our PCB
service.
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Brainwave

BETA — Concentration, 8§ ALPHA — Relaxation, 2] THETA — imagination,
problem solving, active
thought.

pleasure, tranquility;
positive feelings.

creativity, hynagogic
imagery.

This unique project will aliow you to hear your own brainwaves! Through a simple training
program you can learn to control them and achieve peak performance in all situations. it will

revolutionise your life!

The approved pants set contains: two PCBs; all components; including three PMI precision
amplifiers; shielded box for screening the bio-amplifier; attractive instrument case with tilting
feet; controls, switches, knobs, plugs, sockets; leads and brass electrodes, full instructions for

assembly and use.

Parts are available separately. We also have a range of accessories, professional electrodes,
books, etc. Please send a stamped, self-addressed envelope if you just want the lists.
Otherwise, an SAE +£2 will bring you lists, construction details and further information,

THE ALPHA
ALRHA T

LAX \  mind to think more
effectively? Can you really
axcel at things you're
no good at'?

The Alpha Plan has all
the answers!
£2.50 (no VAT)

CONTROLLER

FEATURED IN ETI,
JANUARY 1987

Have you ever wondersd what

you control with 3 TTL output?
Atorch bu?

The ET1 Mains Conleoller is 2 logic to mains merscs
wich aliows you to controt ioads of up to S00W from your
compuiaror IOGC Creuts. An 0pIo-Couples gives isolation of
at least 2.500V. 0 Ine controller can be connectad 1o
expanmental CIrCUILS, compulers end control proyects
complete safaty. Follow your computer mterface with a mams
contiolier and you're rally in busnoss with automatic
control!

The mains controlies connects drectly to most TTL
famibes without extemnal components, anc can b9 dnven Dy
CMOS with the addition of & transsior and two resistors
(supplied) 3

Your rizuns controlier parts set contains: high qualily rolier
tinned PCB; MOC3021 cpto-coupler; power tnac with

SILVER SOLUTION

Just wipe on with a cioth to plate
PCB tracks, connectors, wire.
component leads, coins or
hosehold ornaments with a layer
of pure silver. It must be magic!
LARGE BOTTLE (150ml)

SILVER SOLUTION £11.20 + VAT!

KNIGHT RAIDER
FEATURED IN ETI, JULY 1987

The uthmate ¢t @mi:ffrm 1o your Lamborghini, Maserat. BMW
(o any other ca 1hat matter] Sciure ths: aight powertul lights in
0 SigN @long [N r8a7. You flick s swiich on the

1ight keaiving & comel's tail behing it FIt the wiich 3gain and the
PO o ANt DECOMEE & Dar, DoLACng heckwards and lonwards

e tow. Prerss agan and try one of the other zix patierns
A LED Sspiay on the control Sox iot 7 you 500 what 1ha main ights
are dong
The Knioht Reider can be fitted 1o sy car (€ mkes ur excelient fog
Ight!) or with iow powerod bulbs i can surn any ik 5 PeCa Car or
Bicyce mio 3 spactacutar TV agotay!
The control box parts set consets of case. swiches. LEDs PCB.

neatsink, Mounting hardwere and heatsink compound; all
components, including snubber components for switching
inductive loads; transistor and resistors for CMOS interface;
full instnictions

MAINS CONTROLLER PARTS
SET £6.20 + VAT!

Ompos . Nardware and The sequence board
c;quCB 1C=. powse FET3. components. hardware and
KNIGHT RAIDER CONTROL BOX ONLY
£6.90 + VAT

KNIGHT RAIDER SEQUENCE BOARD ONLY
£13.90 + vAT!

/\/\/W

monitor

S| AMPLIFIER @&=

{20W nito 4 Ohms)

OWER

CONDITIONER

As featured in ETI, January 1988. The
approved parts set contains PCB,
case, toroidal cores, class X and Y.
capacitors, VDRs, ICs, transistors,
LEDs, all components, and full
instructions.

Parts are available separately.
Please send a stamped,
self-addressed envelope
if you want the lists.
Otherwise, an SAE + £1
will bring you lists,
construction details

and further
information.

For those who will only be satisfied with the best
Use with Hi-Fi, computers, radios, TV sets to eliminate

mains-borne interference

10 LED logarithmic display shows the amount of interference

removed

balanced inductors

Bank of six VDRs to remove transients and spikes
Suppresses common mode and differential mode interference

MATCHBOX =

FEATURED IN ETI,
APRIL 1986

No ordinary amgifioes,
these. When our first
customers 100k an
interest, it was for the
diminutive size (both
modules will fitin & -
matchbox!), the total dieregard for power suppliss and
speaker impedances, and the i power output
from these litle ampliliers. When they re-ordered. it was
1or the sound quality

Two ampidtier modules were described. both based on
ihe powerful L165V IC. Ths singls IC version w deliver
over 20 Watts with a suitable speaksr and power supply.
The: bridoe version can provide up 10 SOW! Although the
specified supply voltage and speaker impedance must be
used 10 achieve maximum power, both modules are quite
Rappy to work from any voltage between 12V anc 32V, and
will accommodate any type of speaker. The bridge version
I8 ioeal for giving a DOOS! 10 car Hi-Fi systems, anving two
4 Ohm speakers in paraliel on each channel for bost sffect

Both designer-approved pans sets consist of a roller
tinned printed circuit board and all components.
L165V ICs are aiso avalable individually. with 3 freo mini
data sheet giving Speciications and suggested circults.
SINGLE IC ‘MATCHSOX BRIDGE L1865V IC.
AMPLIFIER SET AMPUFERSET i

{SOW 1010 8 Onms)

£6.50 + vAT £8.90+ VAT £3.90+ VAT

®
®
®
® Massive filter section with thirteen capacitors and two current-
®
®

POWERFUL AIR
IONISER

FEATURED IN ETI,
JULY 1986

lons have been described
2s 'vitamins of the air’ by
the health magazines,
and have been creditec
with everything from
curing hay fever.and
asthma to improving concentration and putting an end
to insommia. Although some of the claims may be
exaggerated, there is no doubt that ionised air is much
cieaner and purer, and seems much more invigorating
than ‘dead’ air

The DIRECT 10N ioniser caused a great deal of

when it 333 X project
n ETL At last, an loniser that was comparable with
(better than?) commercial products, was rekabie, good
10 butid and fun! Apart from the senous applications.
some of the were:

Wa can supply 8 malched st of parts. fully
approved by the des 10 Duild this unique project.
The sat includes a roller tinned printed circuit board,
56 componants, case, mains lead, and even the parts
for the tester. According to one customex. the set costs
“about a third of the price of the individual components’.
What more can we say?

DIRECT ION PARTS SET Instructions

WITH BLACK CASE £11.50 + VAT are
WITH WHITE CASE £11.80 + VAT  included

AD?541 Precision 12-bit multiptying DAC £1.20 + VAT
LM3524 Switch mode regulator IC £0.80 + VAT
CF585 Calculator IC £1.00 + VAT
LM339 Quad comparator IC 3ior£1.00 = VAT
MC 1458 Dual op-amp 3 for £1.00 + VAT

All ICs suppéed with FREE DATA.
Prices apply only while stocks last.

Prices shown are exclusive of VAT, so please
add 15% to the order total. UK postage is 70p

on any order. Carriage and insurance for
overseas orders £4.50. Please allow up to
14 days for delivery.

LM2917
EXPERIMENTER SET

Consists of LM2917 IC. special printed Gircuil board and
detaied instructions with data and circuits for eight
different projects to build. be used to experiment
with the circults in the ‘Next Great Little IC” feature

{ETY, Decembar 19885)

LM2917 Experimenter Set £5.80 + VAT

RUGGED
PLASTIC CASE

suitable for mains conditioner
and mains controller

ONLY'£1.65 + VAT

LEDs

Green rectangular LEDs
for bar-graph displays.

50for£3.50 500 for £25

100 for £6 1000 for £45

DIGITAL AND AUDIO EQUIPMENT (/ LEDs
Assorted 3mm LEDs: red, green, yellow and

orange. 25 of each (100 LEDs) for £6.80

SALES DEPT

ROOM 107
FOUNDERS HOUSE |
REDBROOK
MONMOUTH

LIMITED GWENT



THAR’ SHE

ow many hours have you

spent testing transistor

after transistorin a
ponderous search for that
monstrous component which has
blackened your golden PCB? How
often do you wish for a device that
could tell a good 'un from a bad
’un with a single prod from a
probe?

Wish no longer. This tester will
confirm in a single measurement if
a diode, transistor or thyristor is
OK as well as showing its polarity
(PNP/NPN for a transistor and
PN/NP for a diode). It is tolerant of
in-circuit resistance of the order of
40R across the junctions so you
can flit from component to
component without once reaching
for your soldering iron. There is
even a buzzer which sounds
whenever a healthy piece of
semiconductor is tested.

The Test

To test a transistor, a 5Hz
square wave is applied to the
collector-emitter terminals of the
device being examined (see Fig.
1). Forward bias is supplied to the
base, again with a 5Hz square
wave.

The low saturation voltage of a
good transistor is taken as the
indication of a good device but is
differentiated from a short circuit
by checking that conduction
occurs in one direction only.

If conduction occurs on the
positive half-cycle (relative to the
emitter) this is interpreted as being
a good NPN transistor.
Conduction on the other halif-
cycle would be due to a good PNP
device.

The design criterium here is
that the collector-emitter voltage
must fall below 500mV for a good
indication to be given. This
ensures the tester ignores any
diodes that may be in circuit. This
is particularly important in order to
detect a collector-base short

ETI FEBRUARY 1988

- BLOWS!

Alan Wilcox presents an in-circuit transistor tester that will test
your components rather than your patience

which would act as a diode,
conducting on one half-cycle only
and erroneously indicating a good
device.

Diodes, thyristors and
Darlington transistors have a
forward voltage drop between
500mV and 1V so to testthese a
separate range is provided. On this
range the threshold for a good
indication is increased to
approximately 1V.

The Display

A 4-digit LCD is used to show
the status of the device under test.
The first three ‘digits’ can show
either ann or ap, and indicate the
device type. The first digit is
blanked when testing diodes.

The fourth digit shows eithera
t or ad to indicate transistor or
diode range. It also serves as an
‘on’ indicator.

Failed devices will give a
display of nnn on the LCD if the
test terminals are short circuited. If
they are open circuit, the first
three letters of the LCD are blank.

Construction

The component overlay for the
main PCB is shown in Fig. 2. All
ICs are CMOS and so the usual
precautions against static should
be taken. Note that they all face
the same way on the board.

All odd numbered transistors
are PNP and even numbered are
NPN. The presets RV1, RV2 may
be replaced by 4M7 fixed resistors
with just a small increase in the
response time resulting.

Avoid any stress on the LCD
display, taking care not to
overtighten any fixing nuts. The
mounting bezel specified comes
complete with two socket strips on
a board. These were removed and
used on the display PCB (Fig. 3).
Take care to observe the polarity
of the ribbon cable when
connecting the main PCB to the
display PCB.

Note that the two switches are
momentary push to make, similar
to a keyboard type. The ones used
on the prototype were from the
junk box.
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NOTE.

IC1 = 40478

IC2 = 40178

IC3,4= 40118

ICS,6 = 40708

Q1,35,7,9 = BC307 or similar
Q2,4,6,8,10 = BC237 or similar
D18 = 1N4148
BZ1=PIEZO-ELECTRIC BUZZER
LCD1 =4 DIGIT LCD

16V 1
IN 14

P PINS 46,14 PIN 16
SUPPLY LINE o455 Ic1 1c2
WIRING PIN7 PINS 79,12 PINS 813,15 t’

1
1 T 12 ilCﬂd}" 3( lcs.! 2
13’

mn

E‘II\TTERY R21
—_

& T

—4—K)

P 1 G\

__l'_ c

7 18  pisprAY
PCcB

—uJic
cino | ke

4 I3 11

RV1
R13 RIE< 4M7
330R§ ‘IOOké

Q7

R8 R10
10k 10k

TP 50H2

11 10

Ic1 |2 4%

R9 R11
10k 10k

Fig. 1 The complete circuit diagram

P
A

Shock, Horror, Probe

Testing a transistor involves
connecting into the circuit at three
separate points. Manipulating
three individual probes with only
two individual hands can be a
practical problem. To overcome
this, a special collector-emitter
test probe was constructed using a
small Eveready torch case into
which were fitted two short
lengths of curtain wire to form the
probes. Dart points were filed
down to fit tightly into these. The
result can be seen in the
photograph.

The probe used for the base
connection is one commercially
available.

In addition to sockets for the
circuit probes, a transistor socket
was fitted to the front panel of the
case to ease the testing of devices
out of circuit.

Testing And Setting Up

If the presets (RV1,2) are fitted,
turn both anticlockwise and
connect up the batteries. When on,

32
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the display should blank apart operated.

from the mode indication which Now select the diode mode
should be ad ort. This should and advance a preset until the
alternate each time SW2 is display starts to flash, then back
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=;=PROJECT: Transistor Tester

HOW IT WORKS

Gates a and b In IC3 are wired as a
bistable that changes state each time
the on/off switch SW1 is pressed. When
pin 3 Is low, Q1 is turned on through R1
and power is supplied to the rest of the
circuit.

Gates candd are also connectedasa
bistable, this time changing state when
the transistor/diode switch SW2 s
pressed. In the transistor test mode, Q2
and Q3 are biased on, effectively
shorting out diodes D1,2. (Some
features of the display are also
controlied by this bistable).

These diodes come into effect in the
diode test mode, raising the threshold
voltage for testing as mentioned above.

1C1 is connected in the astable mode
having a frequency set at 50Hz by R24
and C5. This provides the waveform to
drive the display and is divided by IC2to
give the 5Hz square wave used to drive
the bridge circuit formed by Q4-7. The
result of this is that the collectors of
Q4,5 have a 5Hz square wave thatis the
inverse of that on the collectors of Q6.7.
A 12V peak-to-peak waveform is thus
generated, providing an AC supply to
the test terminals.

The potential to the collector-emitter
terminals is limited to 600mV in each
direction by the base-emitter junctions
of Q8,9 across these terminals in the
transistor text mode. In this mode, Q2
and Q3 are always on as the Q4 and Q5
collectors switch between the supply
lines because IC3 pin 10 is high whilst
pin 11 is low.

Assuming no device is connected to
the test terminals, Q8 and Q9 will
conduct alternately, againat5Hz. When
the common emitter line is low Q8 is
biased on through R13 and when it is
high, Q9recelvesitsbiasviaR14.Itisthe
conduction or otherwise of Q8 and Q9
that is monitored by IC4 to provide
information on the device being tested.

Q8 charges C3 each time it conducts,
and the time constant C3-RV1 Is such
that the input to gate 1C4d remains
below Iits switching threshold, thus
holding the outputpin 11 high. Conduc-

tion through Q9 on the other hand
charges C4 so the input to gate a stays
just above the switching threshold,
keeping output pin 3 low.

The collector-emitter junction of a
transistor being tested Is effectively
across the base-emitter junctions of Q8
and Q9 so if, say, a good NPN transistor
Is In circuit the bias to Q8 is divertedand
it will switch off. Forward blas to the test
transistor at this time is through Q7 and
R12.

Similarly Q9 will be turned off by the
application of a PNP device, this time
biased by @6 and R12. A short circuit
across the collector-emitier connec-
tion will of course turn off both Q8 and
Qs.

Adiodeacrossthese connectionswill
draw some current but this will be insuf-
ficient to effect conduction of Q8 and
Q9. This ensures a transistor with a
base-emitter or base-collector short
wili register.

In the diode test mode, thebistabielC
changes state, reverse blasing Q2,3. D1
and D2 are effectively in series with the
bias feed to Q8 and Q9. A diode
connected across the collector-emitter
terminals will be able to turn off either
Q8 or Q9 depending on which way
around it is connected.

The time constant RVi-C3 and RV2-
C4isdictated by thechoice of 5SHzasthe
rate at which the supply to the test
terminals is reversed. This in turn is a
trade off between the response time of
the instrument and reasonable
immunity to the effect of any large value
electrolytic capacitor that may be in
circuit across a junction.

Good immunity to In-circuit resis-
tance is achieved because the
resistance across the junction must fall
below one tenth of the value ofR13,14in
the case of the collector-emitter con-
nection and one tenth of R12 inthecase
of the base-emitter connection before
the conduction of Q8,9 or the transistor
being tested is affected.

In-circuit resistance below this will
reduce the bias in each case to under
the 600mV required for conduction.

A conventional 4-digit LCD isused to
indicate the status of the device being
tested. The display is driven by a perfect
square wave from the bistable output of
IC1. The individual segments required
to represent the desired letiers are
driven by the exclusive-OR gates of IC5
and IC6.

The clock output from pin 10 of IC1 is
connected to one input of each EX-OR
gate and also to the backplate of the
LCD. If the second input to any gate
goes high, a square wave will then turn
on any segments connected to the
output of that gate.

Open circuit across the test
connections blanks the first three
letters of the LCD since both inputs to
IC4 from Q8 and Q9 are high, forcing a
low on pin 10 and the five control inputs
of the relevant gates.

If a good NPN transistoris tested, Q8
turns off, sending the outputof IC4dlow
and IC4c high, displaying nnn and
releasing control of the lines through
R17 and R18. Since Q9 is on, IC4b is
high and the display npn is completed.

With a PNP transistor, the output of
IC4b goes low as Q9 turns off, leaving n
showing on the second digit. A p is
completed each side from IC5b and
IC5d, since the output of IC4d Is high.

In short circuit, both Q8 and Q9 are
off, sending the lines through R17 and
R18 low. This leaves a display of nnn
from the high output of IC4c.

Inthe diode mode, the firstdigitofthe
LCD is blanked by sending the control
inputs of IC5b and IC6c¢ low through D7
and D8. The bistable IC3 turns off Q2
and Q3 placing diodes D1 and D2 Iin
series with the bias path to Q8 and Q8.
The voltage across the collector-
emitter test connections is now about
1.2V and the application of a diode will
cause the cut-off of either Q8 or Q9
depending on its direction. This
displays either pn or np as described
above.

The buzzer sounds if the inputs of
gate IC6b are different, which only
occurs when a good device is In circuit.

off until the display just blanks.
Repeat this procedure with the
other preset.

To test the unit connecta
diode across the collector-emitter
terminals. The display should
show pn when the diode anode is
connected to the collector
terminal and np when the diode is
reversed. There should be no
response from the connection of
the diode when the unit is in the
transistor test mode.

Check the transistor mode
using a good transistor of each
type. The display should remain
blank until the base connection is
made: Now short the collector-
emitter probes together and check
the display shows nnn.

ETi FEBRUARY 1988

Note that the buzzer will sound
continuously whilst a good device
of any type is connected. This is
useful for rapid testing of
components on a board when
there is no regard for polarity.

Thyristors should be tested on
the diode range due to their higher
saturation voltage. The collector,
emitter and base terminals
become anode, cathode and gate
respectively.

A good device will show pn (it
does of course act as a diode) but
only when the gate connection is
made. Confirm that point
otherwise it is faulty.

If the thyristor has an internal
diode then it will show np before
the application of the gate

connection due to the conduction
of the internal diode.

Once the gate connection is
made in this case, the display will
show nn (which would normally
indicate a short circuit) due toa
legitimate conduction in both
directions.

The display will similarly show
nn when testing two diodes which
are connected ‘back to back’. A
check can be made that this is due
to conduction through two good
diodes rather than a short circuit
by switching to the transistor
range and checking the display
blanks off.

Darlington transistors also
have a high saturation voltage and

can be tested in the same way on




—__ _PARTSLIST___

TO DISPLAY PCB 821 RESISTORS (all W, 5%)
r - Y -VE
1 8 R1 4k7
A -*t ' 1 t ? t f 1 t i t R2,4,6-11,23 10k
" 1 3 = = : R3,5,15,16 100k
! ® $7% ¢ A R12 180R
4 NS e R13,14 330R
R17,18,24 47k
R19,20,21,22 1M0
RV1,2 4M7 horiz.
CAPACITORS
C1,234,5 100n
SEMICONDUCTORS
IC1 4047B
IC2 4017B
IC3,4 4011B
IC5,6 4070B
Q1,3,5,7,9 BC307 or equiv.
Q2,4,6,8,10 BC237 or equiv.
MISCELLANEOUS
BZ1 piezo-electric
LCD1 direct drive, 4-digit
\ : y LCD
S SK1 2mm sockets (3)
G
: K A and/or 4-way
" SISTOR/ Minicon Latch
s : St 52 connector
e x P SW1,2 push-to-make
SK1 - BATTERY
b St —V
- -/ ; 521
p RYE PCB;case; type AA batteries (4); battery
holder; LCD mounting bezel; nuts and
bolts.
— BUYLINES——
All components are readily avallable
from component suppliers. The LCD
and mounting bezel used in the proto-
Flg. 2 Component overlay for the main PCB type were from Electromail (Tel: (0536)
204555 stock numbers 588-588 and
587-282 respectively.
The case usedwas 2180 x120 x65mm
9 1 - Verobox.
t I T I t T T T I A Note that buzzer BZ1 is a piezo-
) Loy wseod i ; electric sounder that contains its own
T EEETEEET ' M electronics and is polarity conscious.
(®) i e - 5 -...MC.IAJ_,'V ——
21 }_0
E IN=-CReuIT ?FAN\II‘FTOR—OIODE'-BCR TESTER
‘i.:
1% LCD1
40 1
]
Fig. 3 Component overlay for
the display PCB
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PROJECT: Transistor Tester

the diode range. Darlingtons with
internal diodes mean that an NPN
device for example will display np
due to an internal diode which
updates to nn upon application of
the base connection, again due to
valid conduction in both
directions.

A flashing display at any time
should normally be interpreted as
being a good device of the type
indicated but with the presence of
a large value electrolytic capacitor
across a junction. The presence of
such a component in circuit will
give some conduction in the
opposite direction to the semi-
conductor being tested and cause
this effect.

As a result, this unitis not
really suitable for checking mains
supply rectifiers. Because of the
low resistance of the supply
transformer winding, the reservoir
capacitor is effectively across the
diode as far as the tester is
concerned. If the capacitive
reactance is below 40R or so at
5Hz, a short circuit indication will
result even though the rectifier
may well be OK.

A low battery will first show up

as the display flashing at all timEes.

19” RACK CASES

* Suitable for instruments. high quality amplifiers and many other applications that demand
strength and professional finish * New improved construction and finish * Black anodised
aluminium front panels * Separate front mounting plate, no fixing screws visible on the front
and the side of the enclosure * Heavy gauge front pane! is of brushed aluminium finish
enhanced with two professional handles * With ventilation slits and plastic feet * Rear box
manufactured from 1.1mm stee! finished in black. Rack mounting or free standing. Comes in
quick assembly flat package spare front paneis available.

Order Code Panel Sizeé Rear Box Price

W H{(inch) W H D Weight ¢ Ragie,

1U-10 19%x175 17x15x10 24kg 2350
2U-10 19%85 17x30x10 29k 24.50 3
3U-10 19 %525 17 x50x=10 35kg 26.50
2U-12 19x35 17x30x12 23K 2550
3U-12 19%525 17x50x12 i-°§9 27.50
4U-12 19%x70 17x65x12 %9 2965

Please add £3.00 P&P for the first item and £1.50 for each additional item.
No VAT to be added 1o the price.

TEST EQUIPMENTS

©
C83A Digital Power Supply/Voltmeter (0/35 Volts 1.5 A) £44.95
C83B Digital Power Supply (0/30 Voliis 1 A) £38.95
CB89A Function Generator (2 Hz to 200 KHz) £39.95
C86A 80 MHz Counter/Timer £47.95
C87A Autoranging Capacitance Meter (0.1 pF to 99.9 mF) £47.95
_MV338 Metal-mains detector £4.99

A new range of quality test equipment at the lowest possible price. The
C809A (£34.95) and C86A (£39.95) are also available in kit form with full
construction details. Please add £3.00 p/p per item (£1.00 for MV338).

To order send cheque/postal order — please allow up1o7 days despatch for cheque clearance.

Quantity discount available. Customers who require further information piease send SAAE. .
Trade and overseas orders welcome. Mail order only.

T.J.A. DEVELOPMENTS
S Dept. ETI, 53 Hartington Road,
London E17 8AS.
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2= Zenith Electronics.®

Kits — Modules — Hardware
EXTENDED OFFER

10-Channel variable speed running
light kit, drives LED's or Mains
lamps - plus 2-FREE LED display
boards and LED lamps.

The following are examples of our proven product designs

* High quality touch dimmer SOOW R/Built £1299
* Selectable tone generator 9-12v operation ........... £8.80
% 3 Note Electronic Door Chime unit; 9 volt operation,
3 melodious tones; variable frequency. Kit............ £0.83
* Miniature FM Transmitter; 60-145MHz. Kit........... £6.95
V11511, gl e S R M e L2 L e 2 ...-£898
* 3 Watt FM Transmitter, 80-108MHz. Kit ... .. £13.99
117751311 | GO RS (PSR S B S s .... £1899

* 300 Watt Light Dimmer unit for 240 volt mains lights.

< S N L R et S n e i T R T £6.95
* 4 Code Digital Code unit plus Key Pad - select own

code; Dbyl R e T S Ao o o e = aiatere olataha £1595
* 5-100 Watt Electronic Loudspeaker Overload

Protector, adjustable. Kit ........cooeeeieoiiinn.na. £11.11

* VU Meter 10 LED indicator; -5 to +12dB range. Kit. £12.59

* Automatic light controller; automatically turns on and off
lights at pre-set times and triggered by darkness. Kit £25.08

* Mains Wiring and Metal Detector. R/Built.......... £11.00

* Zenith Speech Processor P-202 R/Built...... ~T

* 18-Watt Car/Home Power Amp. 12-V. Kit

* Amplifier Power Meter; 10 LED indicator from

0.25-100 Watt Input - 9 volt operation. Kit............ £9.52
* Light sensitive relay unit; variable sensitivity trigger
control; senses light or dark - selectable. Kit .......... £845

ALL KITS CONTAIN FULL INSTRUCTIONS: P.C.B.s AND COMPONENTS.
ELL PRICES INCLUDE VAT AND POSTAGE & PACKING.
OVERSEAS ORDERS—ADD 10% TO ABOVE PRICES.
PLEASE SEND CHEQUE OR POSTAL ORDERS WITH ORDER.

Zenith Electronics. 14 Cortlandt Busi
Hailsham, E. ssex, UK. B

Tel: 0323 847973 Telex: 81




SMOOTH
OPERATOR

Henry Davies makes use of the recent abundance of cheap
telephones to design a complete system for home or office

S ince the liberalisation of the
telephone network,
inexpensive telephones AE-CFHONE 3 TELETHONE 2
have become widely available. aeD i
Obsolescent BT models such as e : ;?éoa I )
the Trimphone and the once-

standard 8746 can be picked up BE [Fsces w=)
from surplus dealers very l _‘i""
cheaply. L

Using a little ingenuity and a ! 4
soldering iron these phones can 2 e
be linked together to create an 228
intercom system or, if expanded,
an entire house telephone —a
system.

Figure 1 shows a complete
two phone intercom system with
all the necessary signalling,
ringing and transmission
functions. The switching and
signalling take place : (S
automatically and are initiated by NO NG l
taking a telephone off-hook in — X == Xj ACOUTRUT Lo
the usual manner. NC | NC y| RINGER

The familiar ‘burr-burr’ g 0
22 gelcrign%z::}ii%r;?iilrscgietnsirg\t:: it:‘y Fig. 1 Circuit diagram for a two phone intercom
Fig. 2 and examined in detail -
later.

ge

&
ﬁ:

2

———————
|
|

QL _Ti
I_.

-~ csL ' !
Operation 10n Rs 55
Each telephone requires a o 5 2 INPUT

1 A 3 o=
loop detector (indicated by a Live - ‘ G : v &

dotted line in Fig. 1). The internal m{ys 25V Ruwz\
workings of the telephones ineuT 3 - !
themselves are described in the NEUTRAL ITIIw e =
panel but basically when the il L r -—I
handset switch of the phone is - s > b
lifted, current will flow through o s AE
the diodes of the relevant loop 9 ANAA M0
detector and the associated relay Em - L
will operate. S RE 2 4

Assuming both telephones ST [
are on-hook, neither loop
detector is activated and the FOES 4 c1z S8 i+ J__,*

S | 10n =

relays assume their normally | P e 'ﬁgo“
closed positions. The contacts |
have been interconnected such o NOTE:
that if both are in the normally L RLaz_ O] T
open position or both are in the AL D tetac
normally closed position, the : : ! oo
result is an open circuit and the mn
ringer is not enabled. :

If one relay is energised while Fig. 2 Circuit diagram for the ringer
the other is not, however, then
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PROJECT

the ringer is enabled (it is a form
of hard-wired exclusive-OR gate).
In practice this means that
ringing current is switched on
when the handset of either
telephone is lifted and is

HOW IT WORKS

switched off again when the
second handset is lifted (call
answered) or when the first
handset is replaced (call
unanswered).

The ringing current generator

The loop detector circuits LD1and LD2
are indicated by the dotted lines in Fig.
1. The circuit is basically a common
emitter amplifier with DC negative
feedback (developed across R2 and
R3). When current flows from A to C,
the two diodes In this path are bilased
on and about 1.4V is dropped across
them.

This voltage is used to switch on the
transistor and energise the relay. The
reverse biased diode across the relay
coil is present to protect the transistor
from back EMF. The relay can be any
nominal 12V type with a set of change-
over contacts so long as the coll
requires no more than about 30mA for
operation.

The cadencing in the ringer is

et

achieved by a single 556 (dual timer)
package (IC2) with two EX-OR gates
functioning as an edge detector as
shown In Fig. 2. The 556 is used in a
conventional configuration with one
half acting as an astable and the other
as a monostable multivibrator.

The edges of the astable output are
processed by the EX-OR gates and
each edge is used to trigger the
monostable section. By choosing a
sultable mark-to-space ratio for the
astable, the desired cadencing is
achieved — pairs of on periods
repeating after a suitable off period.
The timing waveforms are shown In
Fig. 3.

The LED (optional) will glow in
sympathy with the ringing cadence.

-2
ASTABLE >t
EDGE -l -l -I
DETECTOR —
MONO-
STABLE
RINGING i ]
CURRENT
(OUTPUT) | > 1

Fig. 3 Ringing generator waveforms and timing diagram

ETI FEBRUARY 1988

cadences the ringing current to
produce the familiar UK ringing
pattern and the internal
configuration of the telephone
ensures that only the bell in the
on-hook instrument can ring. The
capacitors C1,C2 allow a small
amount of ringing current into
the speech circuit thereby
providing a ringing tone to the
calling party.

Central Battery

The loop current established
by the central 12V battery
supplies the power for the
carbon or electret microphones
as well as operating the loop
detector relays. The speech
signals are developed across R1
and can therefore be heard by
both parties. The loop detectors
are designed to amplify the loop
current to a sufficient extent to
ensure the relays operate.

The ringer circuit is shown in
Fig. 2. UK telephone bells and
warbling tone ringers (or ‘ringing
detectors’ as they are generically
termed in the British Standards)
are designed to operate from
25Hz AC at 80V RMS. However,
this allows for considerable
voltage loss in the line between
the exchange and the installation
and a lower voltage will be found
perfectly adequate (and con-
siderably safer!) in this
application.

The experimenter may
choose a ringing voltage to suit
the range of transformers he or
she already possesses. | used a
voltage of 25V RMS.

Experiment reveals that the
bells can be made 10 ring
satisfactorily from a 50Hz
stimulation and this of course
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considerably simplifies its
generation as little more than a
mains transformer is required.
Note that there is no easy way of
converting 50Hz to 25Hz. Half-
wave rectification, for example,
produces harmonics of 50Hz but
the period of the resulting
waveform is still 20ms — a
means of extending the period to
40ms needs to be employed if a
25Hz fundamental is to be
generated. It is fortunate,
therefore, that the bells and tone
ringers respond to 50Hz!

Construction

The PCB design is laid out
for a two station system (see Fig.
4). Note the wire link between
pins 10 and 14 of I1C1.

The mains transformer and
relays are mounted off the circuit
board to allow freedom of choice

in the types used and flexibility
from the point of view of layout
within the enclosure. However,
some spare space has been left
on the board to allow the loop
detector relays to be mounted
there if desired.

Fit the components to the
board ensuring that the diodes
and electrolytic capacitors are
oriented with the correct polarity.
Check the location of pin 1 when
installing the ICs. Use of IC
sockets is recommended to avoid
soldering the IC and for ease of
replacement in case of failure.
Refer to the wiring diagram (Fig.
5) to complete the connections.

Observe safe practices in
terminating the mains cord
securely and shielding the live
terminals from contact. Ensure
that a 100mA fuse is fitted in
series with the mains live.

B - o T S
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Testing

Taking both telephones off-
hook should allow speech to be
conveyed. This can be tested
without the ringer switched on in
the first instance. If no DC is
present (blow in the microphone
to check) suspect a wiring error.
Check the polarity of the loop
detectors.

With the supply to the ringer
switched on, the ringer should be
found to operate following a
short delay when one but not
both of the telephones is off-
hook. If the ringing pattern is
incorrect, check the components
around IC1.

If no ringing current is
generated at all, check the wiring
to the transformer and relays,
and the condition of the fuse.
Shorting terminals X and Y
together should cause the

Internal Telephone Configuration

The old BT telephones such as the 8746 and
Trimphone contain numbered screw terminals and a
system of links with spade-type cut-outs. The essential
circuit details of these telephones are shown in Fig. A.

In normal use, the red and white wires are
connected to the two wires of the telephone line. Green
is connected to white in the junction box external to the
telephone. A link is usually fitted across the handset
switch A in series with the telephone bell. The
remaining contacts of the handset switch B in series
with the speech circuits control whether or not the
instrument draws DC from the telephone line. This
switch is open-circuit when the handset is on-hook but
becomes short-circuit when the handset is lifted to
initiate or answer a call. The exchange central battery
acts as a source of 50V DC.

Note that DC is prevented from flowing in the bell
circuit by a 1u8 capacitor. Therefore, the presence or
absence of a DC path enables the exchange to detect
the state of the handset. The telephone bell is rung
when the instrument is on-hook by supplying AC
ringing current to the line, flowing through the
capacitor and energising the bell or tone caller.
Incidentally, it is this capacitor which is now fitted in
the master socket of the new style connection
arrangement (defined by BS6305) being shared by all
the telephones piugged into the system.

The capacitor also plays a role when the
instrument is off-hook, coupling AC speech
waveforms to the telephone receiver. The DC flows
through the microphone which is typically of the
carbon or, more recently, eleciret type.

The dial pulse contacts have been omitted from the
diagram for clarity but these are essentially in series
with the handset switch contacts in the speech circuit.
They interrupt the DC in the off-hook state. The pulses
are counted at the exchange and registered as a digit.
Each digit on the dial (or keypad) generates the corres-
ponding number of current break pulses except zero,
which generates ten pulses. Other contacts on the dial
assembly short out the earpiece so that loud clicking is
not heard during dialling.

You should make sure your phone is connected as
in Fig. A. Remove the case of the telephone by
unscrewing the rear retaining screw (or in old designs

the two screws adjacent to the handset switch
buttons). The red, green and white wires of the
telephone lead (when not fitted with the new style plug)
should already be connected as in Fig. A. Be careful to
distinguish between the wires of the telephone lead
and those of the curly lead to the handset which uses
the same colours.

Check that the links are correctly located. Ifalink is
fitted between terminals T5 and T6, remove it. If you
omit to do this, the bell of the calling station will ring in
addition to that of the called station during the set up of
a call — a somewhat confusing situation. This is
because the method of applying ringing current to be
used here differs from the BT network arrangement.

If the telephones you obtain are fitted with the new
style line jack plugs, you will find that the green wire
needs to be connected to the bell as shown in the figure
and it will be necessary to transfer the wire to the
appropriate terminal. The link between T7 and T6 must
be fitted. The blue wire in the telephone lead is not
required and may be connected to a spare terminal.

You will usually find some spare links inside the
telephone, connected to unused terminals.

The numbering of the terminals within the Trim-
phone agrees with that of the 8746 so the above
instructions apply equally to either instrument.
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PROJECT: Telephone System

— PARTS LIST ——
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Fig. 5 Wiring diagram
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RESISTORS (all '.W 5% unless

specified)

RI 560R LW

R2;3 22R

R4,5,6 iMO

R7 10k

R8 4k7

CAPACITORS

C12586 100n polyester

C34,9 470n polyester

Cc7 100u 25V
electrolytic

Cc8 1.5u tantalum

ci0 2.2p 25V
electrolytic

Cci1,12 10n ceramic

SEMICONDUCTORS

IC1 NE556

icC2 74HC86

Q1,2,3 BC107 or equiv.

D1,2,34,56,7 1N4151

LED1 LP301

MISCELLANEOUS

BAT1 12V accumulator
or dry cells

RLA1,2 12V relays with
change-over
contacts (SPCO)

RLA3 12V relay with a
normally open
contact (SPST)

T1 Mains transformer
approx 25V AC,
250mA

PCB; 100mA fuse (20mm) and

fuseholder; case; wire; nuts

and bolts; ex-BT telephones.

— BUYLINES——
All components are easily available
from the usual sources. The trans-
former used in the prototype was the
Greenweld XO57 {iransformer. The
SPCO relays were National RS12 sub-
miniature SPCO relays. The PCB is
available from the PCB Service as
detailed in the back of this issue.

ringing generator to operate
irrespective of the loop detectors
so that LED1 if fitted will start to
flash after a short delay and the
ringing relay should be heard to
operate.

Expansion

Further telephones can be
added to the system by including
additional loop detectors for
each one and inter-connecting
the relay contacts as necessary.
The basic building blocks
presented here could be
developed to form a more
complex system if desired. |
leave it to the experimenter to
develop an automatic dialling
facility for a multi-station version!

ETI
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THE ETI
ELECTRIC
FENCER

Paul Chappell ratties his cattle as he puts on his wellies to
present this high-voltage fencer

he image of returning to a

simpler, slower-paced way of

life is one which must have
crossed the mind of many a tired
and frustrated city worker caught
in yet another traffic jam or having
the breath squeezed out of him on
a well stuffed tube train.

A few acres of good, fertile
land, a cow for milk, a few hens to
lay eggs for the family breakfast, a
vegetable garden, the kids playing
in fresh country air and learning
the names of trees and flowers . . .
a blissful dream.

For many people this dream
has become a reality. Probably not
in the way they first thought when
they set off for the country, heads
crammed with TV images of wacky
subsistence farming in a Surbiton
garden, or the nonsense spouted
by early proselytes of the ‘back to
the land’ movement. A good life all
the same.

One of the problems of taking
on a smallholding is that the
fences are likely to be in poor
condition. This is by no means the
only problem but it's one that ETI
can help with! An electric fence
can be set up in hours, rather than
the weeks it may take to put up a
conventional fence, so you can get
everything moving without delay.

Electric Fencing

The attractions of electric
fencing are in its very low cost and
in the ease with which it can be set
up or moved. Since it doesn’t rely
on physical strength for its
effectiveness, the posts and wire
can be much lighter and cheaper
than for conventional fencing
methods.

The main components of an
electric fence installation are
shown in Fig. 1. The fence itself
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consists of a strand of galvanised
steel wire (more than one if the
animals are good at limbo
dancing) supported by fence posts
and insulators.

The posts shown in Fig. 1 are
of a common type consisting of a
steel rod which is either insulated
at one end, or has a plastic
insulating attachment.

The fence is driven by an
energiser which produces high
voltage pulses of up to 4kV at a
rate of around 40 to 60 per minute.
The high voltage output lead is
clamped to the fence wire and the
earth return to a copper rod sunk
one or two feet into the ground. An
offcut of copper pipe from a
central heating system makes an
excellent earth rod, althoughit's a
little more difficult to drive into the
ground than a purpose made rod,

which will be tapered.

Commercial fence energisers
often have earth rods attached to
the bottom of their case (Fig. 1b)
but these don’t always go deep
enough to give a good electrical
connection.

Normaily, the fencer amuses
itself by charging and discharging
the capacitance of the fence wire.
If an animal happens to brush
against the fence, it completes the
circuit from HT output to the
ground connection. The next
pulse will give a sharp sting, which
is usually enough to discourage it
from testing out the strength of the
fence.

The Energiser

The circuit of the ETI electric
fencer is shown in Fig. 2.
Capacitor C1 charges ata
constant current through Q1 and
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Fig. 1(a) The main components of an electric fence installation. (b)

Commercial fence energisers often have earth rods attached to the case. If
you follow this idea for your own fencer, bearin mind that short earth rods
won’t make good contact in dry weather. When you water your plants, you

may have to water your fencer too!
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Fig. 2 The circuit of the ETI Electric Fencer

is discharged once every second
or so through the transformer T1
which produces a high voltage
pulse across its secondary
windings.

Special purpose pulse
transformers are not easy to come
by and so the prototype used a 6V
25VA mains transformer
connected ‘back to front’ — its 6V
secondary winding connected to
the capacitor and SCR and its
240V primary becoming the
fencer’s secondary and delivering
the high voltage pulses to the
fence.

Before connecting the
transformer, about two thirds of
the turns were removed from the
6V winding to give a greater open
circuit output voltage — about
1.5kV on the prototype which
should be enough for anybody!
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If you try to increase the
voltage too much (by removing
more turns from the 6V winding)
the transformer will spark
internally and ruin its own
insulation. Since the voltage of the
fence will depend to a great extent
on how much energy can be
pulsed through the transformer
and removing too many turns will
lower the efficiency, your efforts
will be wasted anyway.

Construction of the PCB poses
no particular problems. The
overlay is shown in Fig. 3 and if
you follow it carefully, the circuit
should work first time. Q1 and
SCR1 do not need heatsinks.

It's worth giving some thought
to the case for the project, bearing
in mind that it will be outside in all
weathers and won't last long if it's
not properly protected.

PROJECT

By far the best solution is to
use a weather-proof plastic case.
West Hyde do a range of cases
with a sealing gasket between the
base and lid. If you can find
anything similar in the home
constructor catalogues, this will
be ideal. Be prepared to pay about
£8-£10 for a good one.

A low cost alternative is to use
a die-cast box of suitable size (see
Buylines) and to use it upside
down with the PCB and
transformer suspended from the
top and the batteries on a stand of
some sort (two lengths of wood
baton will do) to keep them clear
of any puddles that might form by
ingress of rain or by condensation
(Fig. 4). Drill drainage holes in the
base and stand the fencer on some
bricks when in use to prevent the
holes from becoming blocked with
mud (or build a stand if you want
tc; make a professional looking job
of it).

A low cost insulator for dry
weather can be made from a
humble plastic cotton reel. A nail
through the centre into a wooden
post, a groove or notch to hold the
fence wire away from the post,
wind the wire once around the reel
and you're done. It can be quite
effective.

—HOW IT WORKS

Capacitor C1 Is charged at a constant
current through transistor Q1. Thebase
of Q3 is held at 13V by ZD1 so the tran-
sistor will begin to conduct via D3 when
the capacitor has charged to about
14.3V.

Conduction in Q3 supplies the gate
trigger to SCR1 which discharges C1
through the primary (the modified 6V
winding) of the transformer. This
produces a high voltage puise at the
outputof the circuit, whichisconnected
to the fence.

The discharge of C1removes thegate
drive from the SCR which is then free to
turn off as soon as the current sinks to
zero. Diode D3 prevents excessive
current flowing In the base-emitter
junction of Q3 if reverse breakdown
should occur. The current is limited to
the diode’s reverse leakage current so
the transistor will come to no harm.

Under open-circuit conditions, the
SCR will turn off without help since the
transformer will ring slightly and will
divert Q1’s current from the SCR to C1.
When the circuit is loaded, there’s no
guarantee that this will happen, so to
ensure reliable turn-off of the SCR, the
current from Q1 is briefly cut off by C2
and Q2 until the SCR has had time to
recover.

The resistor and neon bulb serve to
give an indication that the fencer is
working without the need to touch the
output terminals (rather you than mel)
The lamp flashes on each pulse of the
fencer.
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Fig. 4 A suggested layout for the project in a low cost die-cast box

Electricity can also leak away
from the fence by corona
discharge, ionisation and surface
tracking. The first two are
prevented by not using an
excessively high voltage and
avoiding frayed fence wire with
sharp points. Surface tracking can
be cut down by using insulators
with a long surface path to the
nearest conducting material —
some are better than others in this
respect.

The end of the fence is usually
held by an insulator in the form of
a twisted figure eight (like the old
ceramic ‘egg’ insulators) which
should be in compression (Fig. 5a)
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and not in tension (Fig. 5b) when it
will be likely to break. The ceramic
ones are best avoided, by the way,
since the glaze cracks easily and
this reduces their effectiveness
considerably.

Weather proofing is the order
of the day for any equipment to be
used outdoors. Use a good strong
clamp to connect the ground wire
to the earth rod and another to
connect the HT wire to the fence.
Croc clips will rust faster than you
can say ‘where are my sheep?’ and
will not make good contact once
the spring has failed.

Most agricultural merchants
(look in Yellow Pages!) will have a

| PARTS LIST——

RESISTORS (all ,W

5% unless specified)

R1 4k7

R2 33R LW

R3,7 100k

R4 3k3

RS5,6 1k0

CAPACITORS

Ci 2200p 25V axial
electrolytic

c2 1 25V axial
electrolytic

SEMICONDUCTORS

Q1 BD136 or similar

Q2 BC548

Q3 BC558

SCR1 CR106

ZD1 13V 400mW zener

D1,2,3 1N4148

MISCELLANEOUS

B1,2 9Vbattery (see text)

LP1 neon bulb

SWi1 SPST switch

T modified 6V mains
transformer
(see text)

PCB; case (see text); battery connec-

tors; connecting wire; EHT wire for out-

putlead; clips for fence and earth wires.

stock of electric fence
accessories. Even if you don’t
intend to spend much money, it's
worth having a mooch around to
get a few ideas for you own home-
made parts. Copy the good ones,
not the cheap’n’cheerful ones,
which are likely to be just on the
borderline of usability.

It's generally agreed that
animals have to be trained to
respect the fence otherwise you'll
find the slow witted ones bumbling
their way through before they
realise what’s happening.
Introduce them to the fence under
controlled conditions and they’ll
soon learn to avoid it.

Safety

It goes without saying, | hope,
that the fence must not be
powered from the mains or any
kind of battery eliminator.
Batteries only. If the fence is
placed where members of the
general public might come into
contact with it — around the
boundaries of your land, for
instance — you are required to put
up warning signs. You can get
little tags to hang on the fence wire
itself.

Any holes drilled for the PCB
and transformer supports must be
sealed and a good coating of
waterproof lacquer over the
electronics and transformer
wouldn’t go amiss.
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PROJECT: Electric Fencer

Batteries for electric fencers
are always a problem, since they
are quite thirsty for current.

Commercial fencers use large,
expensive batteries which have to
be replaced every few weeks, so
the upkeep can be costly. The ETI
fencer will run for about a week
from a pair of PP9 radio batteries.
You could save some money by
using re-chargable ones.
Alternatively you could modify the
circuit slightly (as explained later)
to run from an old car battery.

The circuit is designed to be as
gentle as possible on the batteries,
taking a fairly constant current
and avoiding high peak currents. It
will not run the batteries until they
are completely flat. This will
prolong the life of re-chargable
types and also makes sense from
the point of view of sustaining a
good strong pulse. If the fence just
tickles, your livestock will trample
it down in no time!

Modifications

To run the fencer from a car
battery, all that is needed is to
reduce the value of ZD1 to 7V5 and
to remove a few more turns from
the transformer. The output will be
reduced but you can compensate
for this by using a higher value of
capacitor for C1 (4700u instead of
2200u) and reducing the value of
R2 to 15R.

If you are determined to
squeeze every last drop of juice
from your batteries, at the risk of
ineffective pulses, this can be
achieved by replacing ZD1 with a
12k resistor. With the zener, the
pulse strength will remain
constant until the circuit
eventually ceases to fire. With the
resistor, the pulses will get weaker
as the batteries run down.

You may like to experiment
with different kinds of transformer
for T1. You cantry large TV line
output transformers or car ignition
coils, forexample. The
transformer must have a large
enough core to transmit the burst
of energy from primary to
secondary without undue loss.
Miniature transformers are no
good at all.

As it stands, the fencer will
energise several hundred yards of
fence. If this is not enough, the
output can be increased by
stepping up the value of C1.
Choose a capacitor with a high
peak current rating or use several
smaller capacitors in parallel. The
value of R2 should be decreased to
maintain the pulse rate. Keep an
eye on the temperature of Q1 and
R2 — use a 1W resistor and a heat
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Fig. 5 The right and wrong way to use a ‘figure eight’ end insulator

BUYLINES

A die-cast box for the project can be
obtained from: Cirkit, Park Lane,
Broxbourne, Herts. EN10 7NQ. Tel:
(0992) 444111. The size you need will
depend on whetherornotyouwanttofit
batteries inside it, so perhaps the best
thing to do istosendforacatalogueand
choose your own. None of the
components should cause any
problems.

The PCB is avaliable from the PCB
Service.

If you'd like to know more about
small-scale farming and the profit op-
portunities fromkeeping special breeds
of livestock, a year's subscription to
Home Farm magazine will cost £9.00
inclusive from Broad Leys Publishing,
Widdington, Saffron Walden, Essex.
Tel: (0799) 40922.

sink on the transistor if necessary.

Use a larger transformer (50 or
100VA) and batteries that are man
enough for the job.

Using the Fencer

Very often, using an electric
fencer for the first time means
learning the facts about high

voltage electricity the hard way.
Materials which are OK as
insulators for low voltages (wood,
for instance) may be hopeless at
high voltages. When a wooden
post is sodden with rain, it may as
well be a direct short to ground.
Even when bone dry it's none too
good. It’s essential to use ETI
insulators.
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OPTO CIRCUITS

Robert Penfold launches forth with a few Tech Tips.

Camera Remote

Control

T he traditional method of operat-
ing a camera from some dis-
tance away (for wildlife photo-
graphy for example) is to use an ‘air
release — a rather primitive system
using a rubber bulb and a piston
arrangement. This method can
work quite well at a range of up to
about 6m but is often less than
totally reliable.

Many modern cameras have
provision for an electric cable
release or can be operated from
one of these via a winder or motor
drive. Reliable operation at a range
of over 6m is then possible via an
electric release, which is really just
a piece of two way cable fitted with
a push-button switch at one end
and the appropriate type of plug at
the other.

This opens up the possibility of
a cordless remote control system.
Where operation over long dis-
tances is needed, radio control
probably represents the only prac-
tical method. For operation over
the sort of range where an air
release would normally be used,
ultrasonics and infra-red offer
inexpensive cordless alternatives.

Infra-red is probably the better
choice for this application since it
is not adversely affected by strong
winds if it is used outdoors. Also, if
used for wildlife photography the
animals are unlikely to react to a
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weak infra-red beam but may well
detect an ultrasonic signal possibly
at a frequency within range of their
hearing! :

The remote control system
described here was designed
solely for cordless remote control
of a camera and will work over a

range of about 8m or so. It is a
simple on/off type controller
and as such it probably has many
potential uses in other fields of
interest. Of course, itisonly a prac-
tical proposition if you have a
camera or winder that permits
electrical operation of the shutter,

Passive IR
Sensor

Passive infra-red alarms operate
by detecting body heat and are
generally accepted as being
amongst the most reliable (and
false-alarm free) of alarms. In fact
their use is not limited to burglar
alarms and they can be used as
general purpose presence detec-
tors. Possible applications include
energy saving (automatic) lighting
and automatic doors.

Passive infra-red detectors can
be quite simple and although an
optical system.is required to obtain
optimum performance, where only
short range is required this can be
dispensed with. This design is

simple and cheap and suitable for
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presence sensing.

IC1 is the passive infra-red
detector. This is a special pyro
sensor which is specifically
designed for this application. Infra-
red photo-diodes and other com-
mon types of infra-red sensor are
totally unsuitable for use in passive
detector circuits.

It is quite long infra-red wave-
lengths which must be detected
whereas most infra-red devices are
only sensitive in the part of the
infra-red spectrum close to visible
red wavelengths. IC1 has a special
ceramic sensor plus a built-in
source follower buffer amplifier.

Other pyro sensors can be
used in the circuit, but most alter-
natives (including the SRA02)
require a discrete 47k load resistor
from the source terminal to the

negative supply rail.

The output from IC1 is a weak
AC signal at a frequency of
between about 0.3Hz and 3Hz. This
is amplified by a high gain common
emitter amplifier based on Q1 and
then by anon-inverting operational
amplifier circuit built around IC2.
These provide a total gain of
around 70dB which gives an output
signal of a few volts peak-to-peak
when the unitis activated. Lowpass
filtering is provided by C3 and C5
and this helps to minimise
problems with noise.

IC3 is an operational amplifier
which is connected to act as a
voltage comparator. RV1 is
adjusted so that it provides a
reference voltage that is higher
than the maximum quiescent out-
put potential from IC3. So, under
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of if you build a simple actuator to
drive a mechanical cable release
from this unit.

Adequate performance can be
obtained without having to resort
to any exotic circuitry and the
system can be built for quite a
modest cost. The transmitier
circuit is built around a CMOS
4047BE astable/monostable
device. In this circuit it is con-
nected in the free running astable
(oscillator) mode with timing com-
ponents R1 and C2 setting the
operating frequency at around
10kHz.

The infra-red LED (LED1) is
driven from an output of IC1 viaan
emitter follower buffer stage based
on Q1. The latteris needed as IC1 is
unable to provide the 100mA
required to fully drive LED1. Of
course, LED1 is fed with a square-
wave signal and it is therefore
switched off for 50% of the time.
This gives an average control con-
sumption of about 50mA.

The LD274 LED specified gives
quite a narrow beam of light (about
20°). However, the beam is not so
narrow as to make aiming the unit
excessively critical and by con-
centrating the infra-red energy into
a tighter beam a significantly
improved range is obtained.

The receiver circuit uses a
large area photo-diode as the
sensor (D1). This is operated in the
reverse bias mode, where it
normally passes the low levels of
leakage current associated with a

reverse biased silicon diode. The
pulses of light from the transmitter
cause pulses of increased leakage
current through D1 giving small
voltage pulses at its cathode
terminal.

In fact these voltage pulses will
often be bordering on the non-
existent, with a peak-to-peak level
that will be way under 1TmV when
the system is used close to
maximum range. A vast amount of
amplification is therefore needed
to bring the signal up to a level that
can operate a relay.

Three stages of AC amplifica-
tion are included, and these are all
common emitteramplifiers. Q1 and
Q3 are both operated at full gain
and provide over 40dB of voltage
gain but Q2 has a lower level of
gain due to the local negative feed-
back provided by R6.

This reduction in gain is
needed in order to avoid problems
with excessive noise or instability
due to stray feedback. The minor
amount of high frequency roll-off
provided by C5 also helps to
combat noise and instability.

The amplified output signal is
rectified and smoothed to produce
a positive DC signal. This switches
on Q4 and activates the relay. Of
course, this only happens if SW1 at
the receiver is closed and the infra-
red pulses are being transmitted. In
their absence only noise is fed to
the rectifier circuit and this
generates a DC signal that cannot
switch on Q4.

So the relay contacts switch on
and offin sympathy with SW1 at the
transmitter. A pair of normally
open relay contacts are used to
activate the camera.

When constructing the unit
keep in mind that the 4047 is a
CMOS device and so requires the
standard CMOS handling pre-
cautions. The component layout
for the receiver needs to be de-
signed carefully as there is a lot of
gain from the base of Q1 to the
collector of Q3 and instability is
likely if there are any easy paths for
stray feedback. If necessary, R6
can be made slightly higher in
value in order to ease this problem.
On the other hand, with a well
designed layout it would probably
be possible to make R6 lower in
value, which would give increased
gain and operating range.

The relay can be any type
having a coil resistance of about
180R or more that will work reliably
on a nominal 9V supply. Obviously
it must also have at least one set of
normally open contacts rated at 2A
(or more) at 12V DC.

Connection from the receiver
to the camera might prove to be a
little difficult as a suitable plug to fit
the camera or winder is unlikely to
be an of-the-shelf item. Probably
the easiest solution is to obtain an
electric cable release and then to
remove the push button switch and
connect the relay contacts in its
place.
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stand-by conditions the output of

IC3 is in the low state and both Q2

and the relay are switched off.
When the unit is activated, the
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output voltage of 1C2 swings well
outside its normal limits and on
positive excursions it goes above
the reference voltage. IC3’s output

then goes high, Q2 is switched on
and the relay is activated.

As the circuit stands it does not
incorporate latching. If this feature
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is required it is merely a matter of
connecting a spare set of normally
open relay contacts across the
collector and emitter terminals of
TR2.

One slight problem with the
basic circuit is that it takes a few
seconds for the capacitors to settle
down to their normal working
charges after switch-on. During a
substantial proportion of this time
the relay will be activated. In some
applications this might be no more
than a minor inconvenience, but in
others it could make the unit
virtually impossible.

To overcome this problem a
simple timer circuit based on Q3 is

used to short circuit the base of Q2
to the negative supply rail for about
20 seconds after switch-on, so that
the initial triggering of the relay is
avoided.

Construction is in most
respects quite easy but IC1 does
provide a slight problem. It has
quite a wide angle of view, and it
will only respond to changes in the
detected infra-red level. This gives
rather poor sensitivity to anything
moving across its field of view at
anything less than about 60mph!

Much improved results are
obtained by adding a special lens
or a grating in front of it, so as to
give alternative blind spots and

areas of high sensitivity. As some-
one crosses in front of the unitthey
move continuously from sensitive
zones to blind spots and back
again, generating a strong output
from the sensor.

A simple grating made by
cutting a few slits in a piece of card-
board is sufficient to give arange of
up to about 3 metres, which is
adequate for many purposes.

The relay can be any type that
has a coil resistance of about 200R
or more, will operate reliably from a
nominal 9V supply and has
sufficient contacts of adequate
rating for the application.

Fibre Optic Link

Fibre optics is one of those tech-
nical innovations that seems to
be forever about to revolutionise
the world but never quite makes it!
The years of development do now
seem to be paying dividends and
fibre optic communications links
are a reality at last. Fibre optic
cables and components are avail-
able to the home constructor at
reasonable prices and representan
interesting line of experimentation.

The main appeal of an audio
link based on this technology is its
novelty value but there are
advantages to an optical link.
There is no radiation of electrical

signals from the connecting cable
and there is complete immunity to
electrical pick up in the cable. A
lack of problems with earth loops is
also helpful but the potential ultra-
wide bandwidth is obviously of
little value in a simple audio link.
Although extremely simple,
this audio link offers quite reason-
able performance with low levels of
noise and distortion. It has only
been tried with a cable 6m long but
good results over a somewhat
longer range should be possible.
However, even good quality fibre
optic cable has relatively high
losses and a system of this type is

unsuitable for communication over
long distances.

Good results can be obtained
using a simple amplitude modula-
tion (AM) circuit but some form of
pulsed system is needed for
optimum results. Any lack of
linearity through the photocells is
then rendered irrelevant and has
no effect whatever on the linearity
of the system. This is determined
primarily by the linearity of the
modulator and demodulator
circuits.

Both frequency modulation
(FM) and pulse width modulation
(PWM) can be used to good effect
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in this application and this system
utilises PWM.

The transmitter is based on two
555s, with one (IC3) acting as a
clock oscillator and the other (IC4)
operating in the monostable mode.
The 555 works well in PWM circuits
and this is actually one of the tasks
for which it is was originally
designed. However, this seems to
be a facet of the device which is
little used in practical published
designs.

The clock oscillator must
operate at a frequency well above
the maximum input frequency and
in this case an operating frequency
of around 50kHz is used.

In order to trigger IC4 a series
of short negative pulses are
required and a suitable output
waveform is obtained by making
R7 very low in comparison to the
value of R6. RV1 is adjusted so that
with no output signal there is a 1:1
mark:space ratio on the output
signal from I1C4. This gives an
average output voltage.

By modulating the voltage at
pin 5 of the device the mark:space
ratio (and hence the average out-
put voltage) can be varied. There is
a linear relationship between the
input and average output voltages.

The output signal drives an
LED but the suggested type is one
which is specifically designed for
fibre optic applications. It is quite
ordinary from the electronic point
of view but physically it is de-
signed to efficiently couple its
light output into a narrow optical
fibre, and it has a built-in connector
which can be used to lock a
standard 1mm fibre optic cable in
position.

At the input of the unitthereisa
buffer amplifier based on IC1

which gives the unit an input
impedance of about 50k. This is
followed by a third order lowpass
filter having a cutoff frequency at
just under 20kHz. This removes
any high frequency signals on the
input which could otherwise cause
heterodyne whistles or other
problems if they were to reach the
modulator stage.

The receiver must first recover
the PWM signal with the mark:
space ratio intact and then some
lowpass filtering is all that is
required to produce a properly
demodulated output signal.
Remember that the average
voltage of the signal is proportional
to the input voltage. Lowpass filter-
ing integrates the output pulses to
give a voltage equal to the average
level of the signal.

D1 is the receiving photocell
and this is the complementary
device to the LED used in the trans-
mitter. Like this LED, it couples
efficiently .to the fibre optic cable
and includes a sort of screw gland
coupling arrangement which holds
the cable firmly in place. Normally
it passes an insignificant current
but the pulses of light from the
cable cause pulses of increased
leakage current to flow through the
device.

These pulses are amplified by
common emitter amplifier Q1 but
the signal at its collector is not an
accurate replica of the trans-
mitter’s output signal. However, a
simple trigger circuit based on IC1
is all that is needed in order to
restore the original wave shape.
RV1 is adjusted to give a 1:1 mark:
space ratio from the unit under
quiescent conditions.

The low pass filter consists of
two third-order filters connected in
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series, giving a total attenuation
rate of 36dB per octave. This gives
an output having a reasonably low
carrier content but a third filter
block can be added if a really low
ripple level on the output signal is
essential.

Construction of the two unitsis
mainly quite straightforward, but
bear in mind that the CA3140E and
CA3240E devices are both MOS
input types. They consequently
require the standard anti-static
handling precautions to be
observed.

The only unusual aspect of
construction is dealing with the
fibre optic cable. Avoid bending
the cable through a tight radius
as this can damage the filament
and reduce light transmission.

The end of the cable must be
prepared by first cutting the ends at
right angles using a sharp model-
ling knife. Provided each cut is
made in a single movement this
should give surfaces that
efficiently transmit and receive
light, without any polishing being
required. Next a few millimetres of
the cladding are carefully removed
from each end of the cable, again
using a sharp modelling knife. To
fix the cable to one of the opto
devices, slacken off the screw
terminal, push the end of the cable
fully into the aperture, and then
tighten the screw terminal. Do not
tighten the terminal any more than
is really necessary in order to
securely hold the cable in place.

The system is designed to
handle high level signals of around
3V peak-to-peak. Using a much
lower level will give a reduced
signal to noise ratio, while going
much beyond this level will resultin
severe distortion.

High Sensitivity
Flash Slave

or many years flash slave units

have been preferred by many
photographers to-wiring up multi-
flash systems with flash cables and
adapters. A few cables might seem
nothing more than a minor incon-
venience but in reality they act as
excellent trip-wires which can
easily result in a lot of damaged
equipment (and possibly injured
photographers as well!)

A flash slave unit is really
nothing more than a light activated
switch. It senses the pulse of light
from the main flashgun (normally
on or near the camera) and triggers
a second flashgun. If more than
two flashguns are needed, it is
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merely necessary to have a slave
unit for each secondary flashgun.

In this way it is possible to have
quite complex flash lighting
arrangements that are completely
devoid of any connecting cables.

Although a flash slave unit is
just a light activated switch, towork
well it must have suitable charac-
teristics. In particular, it must
operate very fast. With the shutter
set to the fastest flash synchronisa-
tion speed and a powerful gun in
use, the shutter may not stay fully
open for much longer than the
flash duration. A reasonably fast
form of photocell must be used and
a solid state switching device atthe
output is definitely preferably to a
relay.

To work well the unit should
also have high sensitivity and
operate over a wide range of
ambient light levels.

This circuit uses a photo-
transistor as the detector together
with athyristoras the output device
and these ensure a fast response
time. Some flash slave units avoid
the need for a battery by either
using a photosensitive thyristor, or
extracting power from the flash-
gun. This circuit was designed

primarily with high performance
and reliability in mind and it was
decided to opt for a battery supply
rather than to compromise with a
so-called ‘self-powered’ circuit.

The higher than average
sensitivity is obtained by using a
comparatively large gain in the
circuit but with AC coupling to
minimise any problems with the
unit saturating under bright
conditions.

Q1 is the photo-transistor and
it is connected in the emitter
follower mode. Its base is tied to its
emitter, which gives lower sen-
sitivity than if it was to be given a
small forward bias or just left un-
connected. However, the overall
sensitivity of the circuit is still
excellent and the relatively low
sensitivity of Q1 itself gives good
immunity to the unit being
saturated in high ambient light
levels.

When Q1 detects a pulse of
light from the primary flashgun,
this causes a small increase in its
leakage current. This in turn results
in an increase in its emitter voltage
and this signal is coupled by C2 to
the input of a common emitter
amplifier based on Q2. Here it is
substantially amplified and the

strong negative pulse this
produces is coupled by C3 to the
base of Q3 which is switched on,
supplying a trigger current to
CSR1 via emitter follower buffer
stage Q4 and current limiting
resistor R5.

The thyristor is driven with a
gate current of nearly 20 milliamps
and even inexpensive, insensitive
types should work well in this
circuit (R5 can be reduced in value
if necessary).

The unit will only work properly
if the flashgun is connected to
CSR1 with the polarity shown in
the circuit diagram. The ‘suck it
and see’ method can be used to
find the correct polarity if you do
not have a multimeter (notethat the
voltage on the flashlead is quite
high — 175V).

If a miniature coaxial socket for
SK1 cannot be obtained, a socket
and short length of cable cut from a
flash extension lead can be used
here. The unit is very sensitive but
there must still be a reasonably
effective path for the light from the
main gun to reach Q1. Aiming Q1
straight at the main flashgun is not
usually necessary, reflected light is
generally sufficient to give reliable
operation. ETI

AUDIOKITS PRECISION COMOHEII

THE 30+30 INTEGRATED AMPLIFIER
* DESIGNED FOR OUTSTANDING SOUND QUALITY
* VERY HIGH QUALITY COMPONENTS SUPPLIED
* LOW TEMPERATURE GENERATED DISTORTION
* ULTRA LOW NOISE MC STAGE
* STAR EARTHING -~ MAPPED ON PCB TRACKS
% CLEAN SOUND RIGHT UP TO FULL QUTPUT

OUTSTANDING STEREO IMAGERY

* LONG LIFE ELECTROLYTIC CAPACITORS
* KIMBER CABLE FOR INTERVAL WIRING
% GOLD PLATED PHONO SOCKETS

* EXTRA OUTPUT TRANSISTORS FOR 40 WATT OUTPUT
PRICES Standard 30+30 kit £172 + £6 p&p = £178
Standard with extra o/p transistors £185 + £6 p&p = £191

Improved kit £380 + £6 p&p = £386

Export version to order with 110V or 220V primary transformers. P&P charges by
quotation. Delivery 14 to 21 days, but can be longer as lead times for manufacture of
case or supply of some top quality parts used in improved version is much greater.

ETI VIRTUOSO PREAMP KITS, PCB’S AND ALL PARTS AVAILABLE.

ETI System A Preamp & Power Amp
ETI Audio Design Preamp & Power Amp

Special parts list available on request.
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% 7 SEPARATELY RECTIFIED POWER SUPPLIES GIVES
* LATEST KITS HAVE IMPROVED HEAT SINKS AND LOWER RESIDUAL NOISE

IMPROVED VERSION ALSO FEATURES
* BULK FOIL RESISTOR (Temp. Coefficient 5ppm/°C) IN CRITICAL PLACES
* HOLCO RESISTORS FOR OUTPUT TRANSISTOR EMITTER RESISTORS
* POLPROPYLENE AND POLYSTYRENE CAPACITORS

Amazing how many ETI readers are still building system A and Audio Design pre and
power amps, many years later. Most are using higher grade parts recommended and
supplied by Audio Kits and enjoying much better sound quality than the original design.

For details of Audio Kits components and kits, please send SAE (9" x 4") {overseas 3 IRCs) to:
AUDIOKITS, 6 Mill Close, Borrowash, Derby DE7 3GU. Tel: 0332 674929 |

Interak 1

AN EXPANDABLE DISK-BASED
Z80A DEVELOPMENT SYSTEM
YOU CAN BUILD YOURSELF!

Universities, Colleges, Industry, Enthusiasts:

Unlike home computers, development systems have entirely
“open” architectures, use standard TTL etc. chips (ie no
ULA’s!), and are built in a proper engineering fashion. Usu-
ally these superior products carry a correspondingly
superior price tag. but you can build interak yourself board
Dy board and thus afford a system which would normally be
out of your reach and/or understanding.

oon f ewc ') seese YOUR OWN EXPANSION
B8] 5] %8| i=c sPescH, SOUNG. EPROM. PRINTER MOD:
RELAY, CONTROL. INTERFACING. ETC. ETC1

The initial development system has 64K of RAM, a 4 MHz
ZBOA CPU, parallel ASCl| keyboard interface, VDU Interface
(TVsetormonitor), and a floppy disk drive interface for upto
4 drives. Any size (including 8" double density) can be used,
but our 1 Megabyte 3.5” drives are proving very popular
because they can fit into the system rack, (and they only
cost £84.00 each + VAT). CP/M Plus is available, giving

access to thousands of “public domain” programs.

The system can be described as “future proof” because it
uses plug in 4.5” x 8” cards in an industrial quality 19 3U
rack. We have been established since 1970, and this system
was firstmade in 1977 so (unlike almost all other computers)
it has stood the test of time.

Send two second class stamps, or telephone for a
detailed descriptive leaflet, specification, prices, etc.

Greenbank: :
Greenbank Electronics (Dept. T2E), 460 New Chester Road,
I Rock Ferry, Birkenhead, Merseyside L42 2AE.
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Tel: 051-645 3391
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SPECIAL
OFFER...

ALTAI DIGITAL MULTIMETER
£49.95 plus V.A.T.

% Full 31 digit multimeter—0-25% basic
accuracy, 10A a.c./d.c.

+ Temperature measurement

% Capacitance measurement—up to 20pF.
% Transistor gain measurement

THE Altai HC-5010EC digital multimeter features a 0-5
inch 31 digit I.c.d. display with polarity, low battery and
overrange indication. The meter gives 200 hours typical
battery life with a 9V alkaline battery.

The meter has a tilt stand built in, measures just 170 x 87
x 42mm and weighs 382gms. It is provided with an
operator’'s manual, test leads, with extra screw-on insulat-

ed crock clip connectors, and a plug-in thermocouple for ~CONDUCTANCE RESOLUTION ACCURACY
temperature measurement. 200nS 0-1nS +(1:5% rdg+10d)
D.C. VOLTAGE __ RESOLUTION ACCURACY CAP::(;J‘:"CE RETOFLUT'ON (:\SCC;RFAs?st)
P 8) =(1- +
i 100y 20 0001F =2 XF S +5d)
: - 23 u -01 pF +( F.S.+5d)
20V 10 +(0-25% of 1d
200V 10023 0 qfreadingit igit) hFE TEST Test condition: 10pA 2-8V. hFE gain 0-1000 (npn. pnp).
1000V 1V

Input Impedance: 10M on all ranges. Overload Protection: 1000V d.c. or

peak on all ranges.

Post to: Meter Offer, B.K. Electronics,

Conversion: Calibrated for rms of sine wave. Input Impedance: 10M
shunted by 100pF on all ranges except 200mV range. Overioad Protection:
1000V d.c. or 750V r.m.s. a.c. continuous, except 15 sec max above
“300V on 200mV range.

D.C. CURRENT __RESOLUTION ACCURACY VO[ATAAXG'EF t?hop Unit 5, Comet Way, Southend-on-Sea,
:C- i
- Essex SS2 6TR. Tel: 0702 527572
zozou;/x\ 100nA :(8-2 % rdg+1d) 0-55&
m 1pA +(0-5 % rdg+1d) 0-25
20mA 10A L(O-S%rdgﬂd) 025V r——-—--——---——--——--—1
Z(Z)OOmA 100pA +(0-75% rdg+1d) 0-25V Please supply
00mA TmA +(2 9% rdg+5d) 0-75V =
10A 10mA  =(2 % rdg+5d) 0-30V. Quantity | Item Value
Overload Protection; mA Input: 2A/250V fuse. 10A Input: Unfused up to Altai Digital Multimeters £
fod o1 5iseconds, at £57.44 each (including
A.C. VOLTAGE _ RESOLUTION ACCURACY. FREQ RANGE VAT and postage)
ZOORIV 10?#)\\// Total | £
220V 10mV +(0-5% rdg+5d) 45Hz-500Hz Visa/Access
00V 100mV on all ranges on all ranges
250V v (1% rdg+5d) OnLCheqUeINORE ERE St e e Ve o

Please complete the coupon in BLOCK CAPITALS

1
[
|
i
i
i
i
i
1
MAX. F.S. NAME .- e e s ia o |
A.C. CURRENT _ RESOLUTION ACCURACY VOLTAGE DRCP I
200pA 100nA +(0-75% rdg+5d)  0-25V rms 7os (5 |1 LT T e s s o P e e e SN S
2mA 1pA +(0-75% rdg+5d)  0-25V rms i
20mA 10pA =+ (0-75% rdg+5d) 0-25V rms
200mA 100pA +(0-75% rdg+5d) O NN s B o o et ot S AT o/sa s e aia e n e o e 2A ke A a e e o T2 ST ale e e s e I
2000mA TmA +(2 % rdg+5d) 0-75V rms I
10A 10mA +(2 %rdg+bd) 0-30Vrms
Overioad Protection: mA Input: 2A/250V fuse. 10A Input: Unfused up t0 | B ---eoererrrooreoroonmocreitrnntinna s sonmn s tiasssi s me s e e l
15A for 15 seconds. I
MAX. OPEN
RESISTANCE RESOLUTION ACCURACY CIRCUIT V I
200Q 100mQ +(0-5 % rdg+3d) 2-8V
Jorc o =03 3% ?g&;g; 28V WE CAN ACCEPT VISA AND i
£(0- rdg+ m
200K 1000 (03 %rdg3d  S0omV ACCESS ORDER BY TELEPHONE |
2MQ 1KQ +(0-75% rdg+5d) 500mV i
20MQ 10KQ +(3 % rdg+5d) 500mV
Max allowable input: 500V d.c. or rms. I
CONTINUITY TEST 1 |
Resistance range: Buzzer sounds at approximately less than 2000. l POSt to_ Metel' Offer B K Electronics I
DIODE TEST \ I e ’
. . | .
L e |  Unit5, Comet Way, Southend-on-Sea, §
—20°C 10 1370°C 1°C +(3'+1d) up to 150°C i Essex SS2 6TR. Tel: 0702 527572 |
+3% of rdg over 150°C L-—— e = = J
L B ] L& B} [ =} =N -B-——-N——N_]

Sensor: Type K (NiCr—NiAl).




[m———————— — — =

Please supply the following backnumbers of ETI.
I Note: Backnumbers are held for 12 months only I
(complete in block capitals)

I Month ........... Year ... Month ........... Year i I

I Month .......... Year ........... Month ........... Year i I
Month ........... Year . iioh Month ........... Year ..i..5u I
Month ........... Year ..o Month ........... Year .imas

| enclose a cheque/postal order made out to ASP |
Ltd. to the value of £1.90 per issue ordered.

Total remittance £ ........ D e s e e s :
N T T R N ottt e e S bl oy
0l Y i B ey e A e S e o I
I ..................................................... Postcode ........cccccvveunn I
I Send the completed form and your remittance to: I
I ETI Backnumbers Department I
Infonet Ltd.
I 5 River Park Estate
Berkhamsted l
L Herts HP4 1HL J

Please supply photocopies of the following articles from
ETI (complete in block capitals):

Month ................ Year oot Page (if known) ......... '
B s S e S e e e I
Month i s Nedre = e Page (if known) ......... I
Tille o o T S e e B e I
Monthis s s Year oo s Page (if known) .........

15[ S e e A L en e e e e g I

| enclose a cheque/postal order made out to ASP Ltd. to
the value of £1.50 per photocopy ordered.

Total remittance £ ........ BF | (et e s e e l
NI e M S o I
A eSS e e S o i s e AP l

...................................................... Postcode ...................

Send the completed form and your remittance to:
ETI Photocopy Service
ASP Readers’ Service

9 Hall Road |
Hemel Hempstead HP2 7BH J
ETI FEBRUARY 1988




ISSUES

FREE

When you take out a subscription to any of these magazines

REST OF
MIDDLE THE

EUROPE EAST FAR EAST WORLD
A&B Computing £27.30 £27.60 £31.10 £28.30
Aeromodeller £27.00 £27.20 £29.00 £27.50
Citizens Band £20.10 £20.30 £21.80 £20.50
Clocks £32.40 £32.60 £34.70 £33.00
Commodore Disk User £18.00 £18.20 £19.30 £18.40
Disk User £21.60 £21.70 £23.20 £22.00
Electronics Digest £12.90 £13.00 £13.70 £13.10
Electronics Today International £21.00 £21.20 £22.80 £21.50
Ham Radio Today £20.10 £20.30 £22.00 £20.60
Military Modeliling £22.40 £22.60 £25.20 £23.10
Model Boats £20.00 £20.10 £21.80 £20.40
Model Engineer £35.40 £35.70 £39.00 £36.30
Photography £22.00 £22.30 £25.00 £22.80
Photoplay £16.70 £16.90 £18.70 £17.20
Popular Crafts £21.40 £21.60 £23.60 £22.00
Radio Control Model Cars £21.10 £21.30 £23.10 £21.60
Radio Control Boat Modeller £10.00 £10.20 £11.10 £10.30
RCM&E £20.40 £20.60 £22.90 £21.00
Radio Control Scale Aircraft Quarterly £11.10 £11.20 £12.00 £11.30
Radio Modeller £20.00 £20.20 £22.40 £20.60
Sea Classic International £10.70 £10.80 £12.00 £11.00
Scale Models International £19.60 £19.80 £21.50 £20.10
Video Today £20.20 £20.40 £22.30 £20.70
Which Video? £19.40 £19.50 £21.20 £19.80
Woodworker £22.80 £23.00 £25.70 £23.50
Your Commodore £22.00 £22.30 £25.20 £22.80
Model Railways £19.10 £19.30 £21.50 £19.70
Practical Wargamer £7.10 £7.20 £8.00 £7.40

The Above Offer Applies to Overseas Subscriptions Only

This offer is also open to existing subscribers who may
wish to extend their current subscriptions.

Please commence my subscription(s) To with the Issue

I enclose my cheque/money order for £ made payable to Argus Specialist Publications Ltd. :
or:debit’es st e L from my Access/BarclaycardNo.| | | | | | 0 [ KA BT EL S

valid from to Signature

Name

Address

Send this form with your remittance to:
INFONET LTD. (S.0. 88) 5 River Park Estate, VISA
Berkhamsted, Herts. HP4 1HL.




surplus stock.

1000uf
Pack C: 30 x Polyester
0.01 uf -

50p* & SAE
for CATALOGUE

(AUTUMN 1987)

*refundable with first order

Pack F: 25 x Red 5Smm

10 Green, 10 Yellow £2.50
ORDERS: RING (01) 567 8910 — 24 HRS. Pack J: 50 x 1n 4148 silicon diodes £1.00
VERSATILE REMOTE Pack K: 40 x npn/pnp transistors BC/182/212
3 General Purpose £2.25

CONTROL KIT

LS & TOOLS = 100LS

with 16 logic

on or off
mcybahlchod(toﬂnlutrwﬂwdeodo)ot Good quaiity tools selectad to offer outstanding

Pack A: 650 x .25 watt' @
Pack B: 60 x Radial electrolytics 1uf - SO L

Free Solderless Breadboard (verobloc type).
When you buy all ten packs.
Prices exclude VAT (15%).

BARGAIN COMPONENT PACKS
Refill those empty component drawers at a %
fraction of the normal price and don't be caught

without that odd resistor or capacitor to =)
complete your project. All components sup-
plied are to full spec. and are not seconds or

resistor 47R-10M £4.25 <o

capacntors aor v Q &

1uf £4.50

Pack D: 35 x horizontal presets 1k-1M £3.00 3@ &3¢
Pack E: 30 x IC sockets 8, 14, 16 pin £2.00 3 @

LEDS £1.75

Pack G: 25 x Green 5mm LEDs £2.00
Pack H: 30 x 5mm LEDs 10 Red,

A professional
quality 3V, digit
multimeter with 34
ranges. As well as
the usual cumrent,
voltage & resist-
ance this meter

outputs (0-16V) which with suitable interface 1
circuitry (relays, triacs, etc — details supplied)
canb-uudtoswltehupm]rg.mnol

e i Ao 690 004 6 i 3o Hose

cifying Phiers. Serrsted

supply is available to power external circuits. mx&% £2.10
Supply: 240V AC or 15-24V DC st 10mA. 850 005 6in lsp jointed side cutters. Insulated
Size (oxdudmmMmegzmcans handies and retum spring. £2.10

The companion transmitter is €50 008 Lx cutters. Cutting capacity
which operatas from a 8V PP3 battery and 032_,2,,,?;::'“._ £1.80
alve-amnowfusp:om)mm TOOL KIT — Contains: side cutters, snips nose
are avi Y i
WOV) gilable—MK! ud"hm Hosanied: pliers, wire flat bisde phi-
be used.
MK12 IR Receiver (incl. transformer)
£14.85
MKI8 T 2
" 5 s - MKS 4-Way Keyboard
KW par ct 23 .€17.50 MK10 18-W.y Keyboard..

DLZ1000K — A lower cost uni-directionsi version | 6071 133 Box for Transmitter
Zero switching to reduce
...£9.85

650 007 Setf-sdjusisbie automatic wire stripper
with built-in cable cutter. £3.95
These kits contain all necessary compon- 650 012 Waichmakers Screwdriver Set.
ents and full instructions and are de- 1.0/1.4/2.0/2.4/3.0/3.8mm £1.76
signed to replace a standard wall switch | 680 018 Set of 4 Stsiniess Steel Tweszers.

action,

sy gl * kW per chennel£14.25 § 2nd control up to 300W of lighting. Straight nosed, straight noosed-reverss
= 2B TORJ00K famots Contrl Direner - £16.48 | Sovt osed. St nceed. 1Omong.  £3.48
Tha DLBOOOK is an 8-way sequencer kit with built Transmitter for above 850 502 Reliant 9-12V dc Drill. £6.90
in opto-isolated sound to light input which comes TM Touchdimmer M 850 500 Titan 12V dc Drill. £10.256
vt oY EPROM con- | T8300K Touchswitch £8.50 | 680 870 Setun Mains Dri. 1880
taining EIGHTY — YES 801 differant sequences | TDETK. Eoooromioi e 2 WE ALSO STOCK ANTEX IRONS AND
mmdmmmm- o MW £2.70 ACCESSORIES
The KL fonsand el LD 300K Light Dimmer

lm-bv-nth'l’ca sonnectors) and requires ¥

2 box and & control knob to complete. O;m C SECUR'TY pRODUCTS
features include manual sequence speed sdjust- = 2
ment, 2ero voltege switching. LED mimic lamps
and sound to fight LED and a 300 W output per
channel

Install your own burglar alarm and save
pounds. All parts available separately.

{950 120 Stair Pressure Mat 1.70

And the best thing sbout it s the price.
1950 125 Floor Mat 29x16 ins. 2.60

ONLY £28.50 1950 130 External bell box - an ideal
deterrent on its own! 10.00
950 130 Xenon Beacon (12v) 10.50

= s or 8s 8 mmﬂwm 950 140 Flush door/window contacts 1.22
The kit i 950 143 Surface mounting contacts  1.05

quality pcb, eomponomn connectors, SW: 960 160 Alarm Control Unit

strobe tube and full a: instructions. § 950 162 Alarm Control Unit

Supply: 240V ac. 329 80 x 50 x 45. This unit incorporates all the features

_ XK124 STROBOSCOPE KIT £12.60 Jrequired to form the basis of a complete

- — — / security system for the home or business.

TEN EXCITING PROJECTS DVM/ULTRA SENSITIVE Operating off a 240v AC supply with facility

= 9 THERMOMETER KIT to charge a 12v lead acid standby battery.

FOR BtblNNER& Based on the ICL S The unit is housed in a white steel box

7126 and a 3'/digit 225x225x80mm. Full instructions supplied

liquid crystal dis- to connect normally open and closed

play, this kit will sensors, bells, personal alarms etc.

form the basis of 2 Separate entry and exit alarm delays. 2
digital multimetar

one operation complies with BS
(only a few additional resistors and switches N.on- i & price £39.95

required - details supplied) or a sensitive Bacn476 DOOR PHONE
dxggiarI‘ (83{2101[22'?“ (r;asgf’: s;?\si:?v?gugz An attractively styled 2 station mains
rea 5 - ~
200mV for 3 full-scale reading automatic Rclleer_ed handse‘.' (Vp,fh €19(°f P_’;'r?"ei
larity and overload indication. Typical owing conversation with visitors withou
ggnerv life of 2 years (PP3) £17.00 Jopening the door. Free standing or wall
v} mounted, connections to a 9 volt battery for
ORDER NO XK118 £13.78 XK113 MW RADIO KIT standby. Electric doorlock release button

g s ' §which maybe used with our 701150 lock
Based on ZN414 IC, kit includes release mechanism. Ivory and Fawn body

featuras

and diode test;
continuity  AND
CAPACITANCE
and TEMPERATURE ranges. Basic accuracy is
025%. Size: 170x87x42mm. Includes test leads.
thermcouple and full instruction & recalibration
manual.

AC YOS L0 s ot s s iwes 200m-2-20-200-750
DCVolts . .20 s :200m-2-20-200-1KV

JAC Current .. :200u-2m-20m-200m-2A-10A:
'DC Current:200u-2m-20m-200m-2A-10A
|Resistance ....... 200-2K-20K-200K-2M-20M'
Capacitance 2000p-2uF-20uf
Temperature....... 10° to 1370°C
Conduc!ance enan-e..2200NS
e e 000 (NPN & PNP)
Contmuny Buzzer less than 200 ohms
(A0S208) .- . oo o st Lt TN £55.00

A MUST for working with TTL & CMOS devices.
Displays logic levels and pulses down to 25nS
with LEDs end sound. Comprehensive instruction
bookiat supplied.

Working voltage 4-18Vde ONLY
Input impedance ™M £9.80
Max. i/p frequency 20MiHz

RECHARGEABLE SOLDERING IRON

Powerful cordless iron complete with
table-top/wall-mounting charging
bracket. Reaches soldering temperature
in 10 seconds. Inciudes lamp which
lights when soldering. Comes with
mains charging unitand 12V car battery
adaptor. Special Offer £15.95

ELECTRONIC WEIGHING
SCALES

This kit contains a Single
Chip Microprocessor, PCB,
displays and all electronics
to produce a digital readout
of weight in Kgs. or Sts. and
Lbs. in normal use a toothed
wheel (pattern provided) is
made to rotate when a
weight is placed onto the scales,
interrupting two infa-red beams. The pro-
cessor counts the number of teeth passing!
the sensor (up or down, depending on
which beam is broken first) and shows the
reading on the LED display in Sts. & Lbs.,
Lbs. or Kgms. A PCB link selects the scale
for bathroom or two types of Kitchen
Scales. A linear version of the toothed
wheel could also be used. Other uses
include up/down counters. A low cost
digital ruler could be made by using a wheel
with the correct tooth to diameter ratio.

independently IDEAL FOR BEGINNERS

switching on and

£6.00

times over a 7-day

PCB, wound aerial and crystal §10,700x70mm. £27.95 JES1 £5.50

ear';(nece and all cprpponentsd.to e A.é =

make a sensitive miniature radio. "X = 4
Designed to con- Size: 5.5 x 2.7 x 2cms. $§Eggg1qu|:|cnsp 50p FOR CATALOGUE
trol 4 outputs Regquires PP3 9V battery OR CALL AT SHOP

LONDON W7 3SJ MON-FRI 9-5pm
off at prosent {1  PROPORTIONAL TEMPERATURE Tel: 01-567 8910 SATURDAY 10—4pm

cycle. LED display — CONTROLLER KIT ORDERING INFORMATION:

of time and day. easily programmed via 20
way keyboarg Ideﬂax for gcentrai heaﬁ{ng Uses “burst fire"" tech- m ALL PRICES EXCLUDE VAT
control including different switing time for 3 nique to maintain tam- FREE P&P on orders over £20 (UK only), otherwise add

K B k- ircuit :
s Sl M e 75p + VAT. Overssas P&F: Europe £2.75. Elsewhers
CTEO00K; =000 e £42.90 raphy Jincutistorn 6.50. Send chequé PO Barclaycard/Access No.
XK114 Relaykié\'orCTSOﬂo,mc!udesPCB. e ek e s with order. 0. 52931 2
connectors and one refay. Will accept up
104 relays. SA/240V o/0 contacts. - £4.30 load 3kw (240V ac) Temp. range up to S0°C. Size: LOCAL AUTHORITY AND EXPORT ORDERS WELCOME
701 115 Additional refays ......... £1.30 z"‘:"‘zs" o £7.10 GOODS BY RETURN SUBJECT TO AVAILABILITY
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TOKYO AUDIO FAIR

tabout the same time lan Pitt

was exercising his sexual
frustrations at the Heathrow
Penta Show in the UK, several
disgruntled journalists had just
arrived at Narita Airport to learn
thattheirluggage had beenleftin
the good old USSR.

Perhaps we had got out of the
wrong side of the plane but this
was not the most impressive
introduction to the hectic
delights of Japan. Later that
afternoon we engaged in a
running battle with a myriad of
oriental shop assistants in a vain
attempt to procure clean shirts,
underwear and the like—despite
the raving gesticulations of our
party, they simply failed to
understand that it really did not
matter if the shirtswere toosmall.

This accomplished, we
struggled out of our hotel in ill-
fitting garb to descend upon the
Japanese equivalent of Pizza-
land only to pass our luggage
going the other way. Having
broken down much of our party’s
resilience we were finally re-
united with our cases just intime
to change for an assault on the
dreaded Tokyo Audio Fair.

This annual event is actually
housed in two extremely large
venues which looked for all the
world like a couple of disused
aircraft hangers. Nevertheless,
the bustling hordes seemed
more interested in the vast
quantities of gadgetry than the
dubious acoustics presented by
this man-made cavern.

Although there were peri-
pheral exhibitions of ‘tweaky’
high-end audio gear, it has to be
said that the bulk of theshowwas
concerned with the latest in
digital and video technology —
CD, CDV, high-definition VCR's
and DAT machines of every
description filled the arena. The
contrast with Heathrow's Penta
Show could not have been
greater.

Our hosts, Sony, were demon-
strating their DTC-1000ES DAT
player by allowing groups of
visitors to actually make their
own recordings of a live music
session. Meanwhile on the stand
proper they were displaying an
entirely new range of ESD CD
players. In this country we are
still oggling over their first-
generation ES players such as
the CDP-555ES whereas their
home marketis now enjoying the
CDP-557ESD, 337ESD and
227ESD machines.
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Thetop playerisoneofthenew
breed employing ‘hi-Bit' DAC’s
offering the resolution and noise
performance of 18-Bits — the
price in Japan was about £750.

Other '18-Bit' CD-players
included the huge Onkyo Integra
C-2001 (£1300), Technics SL-
P990 and SL-P770 and Hitachi
DA-703D, although how long it
will be before they are competing
with Yamaha in this country is
anyone’s guess.

Yamaha themselves were
busily showing off their
millionaire-budget 100000 series
which includes CD-player and
exotic amplification.

The latest DSP-3000 ‘Natural

Sound’ digital sound field
processor was also exhibited,
now including some 20
artificially replicated acoustic
environments.

Technics showed their SV-
D1000 home DAT player in
addition to a portable unit called
the RQ-MD1 and in-car player,
the CQ-DT1D. The portable
would still set you back £1300in
Japan.

Many more companies ap-
peared to be dabbling with
external digital to analogue con-
vertor units, either included in
chunky integrated amplifiers or
manufactured as add-on
accessories. Accuphase (a
company lastseenoverherewith
the AC-2 moving-coil cartridge
displayed their DD80 CD player
and optically-coupled DCB81
convertor. Luxman boasted a
similar level of OTT construction
with their ‘Limited Edition’ series
of digital hardware and back-
breaking pre/power amplifiers.

Technics revealed a pair of
rather frightening planar loud-
speakers with a scary price-tag
to match. Costing some £10,000,
the 320kg SB-AFP1000's utilised
garishly blue, flat rectangular
drive units to create a wall of
sound — they sounded so
overwhelmingly bright that | was
forced to exit soon afterclapping
eyes (and ears) on them!

The daftest loudspeaker
award must go to Sasaki
Acoustics who were seriously
marketing a range of single and
dual-concentric loudspeaker
systems based around glass-
crystal spheres. They were duly
christened the ‘eyeball’
speakers. Apparently designed
for non-military purposes, Bose
were demonstrating two huge
drainpipes under the guise of an
‘Acoustic Wave Cannon
System.” The low frequency

extension was considerable
(25Hz) but domestic applic-
ability was not their strong point.

Likewise for the monstrous
Diatone bass drive unit that must
have had a diameter of around
2m!

Any visitor who managed to
frequent both the London and
Tokyo shows could not have
failed to experience the vast
contrast between events — both
cultural and electronic.

At Penta, analogue replay
equipment and ‘old-technology’
valve gear was still reigning
supreme while in Japan only
Ortofon were daring torepresent
the black disc.

Whether the tide will turn so
strongly against the revered
turntable in ourown marketplace
isuncertain atpresent. However|
ruethedaythatthiseverhappens
— regardless of all the
technological arguments |
cannot help but feel detached
from the antiseptic precision
engendered by this new age of
digital audio.

Paul Miller

ore and more projects in.

ETIl and other electronics
magazines are (when stripped of
a few external frills) little more
than a microcomputer with input
and output interfacing.

Although projects go some
way to teaching you all thereisto
know about bolting bits onto
microprocessors, a solid found-
ing in theory is also a good idea
and what this month’s tome
provides.

Practical Microprocessor
Interfacing by S. A. Money
(Collins) £20.

The ‘practical’ of the title does
not mean you will find ready to
make projects nestling in these
pages. There areno PCBdesigns
nor even full circuits.

Itis only anintroduction to the
subject and many ETI readers
will have already passed on to
greater things. Nevertheless, itis
a reasonably thorough and
eminently readable grounding.

The book starts with a look at
CPUs and bus systems. At once
the spread afforded by this book
is shown. This chapter doesn’t
just concentrate on one pro-
cessor, not even one family. All
the processors you are likely to
meet are here — 6802, 6809,
6502, 8085, Z80, 68000, 8086.

In a classic Von Neumann
manner, memories are next. How
they work and what you do with
them are both covered in
reasonable detail and a friendly
style. Then it's theory of parallel
interfacing, practical paraliel
interfacing, theory of serialinter-
facing, practical serial inter-
facing, counting, timing,
analogue input and output and
finally, a short discourse on
interrupts.

The whole work is spattered
with small, easily digestible part-
circuit diagrams showing the
relevant section of a whole
system. Everyaspectseemstobe
covered — both the funda-
mentals and the use of
specialised chips to perform all
the interfacing tasks.

The biggest lack is anything in
the way of examples. It would be
nice to see some ‘case studies,’
even of the most trivial nature.

The price is certainly over the
top. Twenty quidforbook (evena
well produced hardback) is
steep. It's a shame that the price
will put off a great many potential
readers no matter how much |
recommend it. Catch it in your
local library instead.

Malcoim Brown
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egardless of the quality of

modern electronics, a
cassette recorder cannot
function well unless it is
mechanically sound.

The purpose of the mechanics
is to move the tape in a stable,
straight path past the heads at
an absolutely even speed, with a
moderate, even tension and at
exactly 90° to the head gap.

One obvious necessary con-
dition for all this is that every
part of the mechanism should be
stably positioned relative to
every other part. Flimsy bits of
metal supporting the tape heads
and pinch wheel(s) won’t do.

Drive In

Let's start with the drive
mechanism. This must use a
capstan with a substantial fly-
wheel to pull the tape through
the system at an even speed and
must employ precise motor
control to ensure the speed is
accurate.

The motor speed control
system cannot control short
term speed fluctuations (which
is why a flywheel is essential)
but it should respond rapidly to
changes in average loading to
cope with the varying pull from
an unevenly wound tape.

If two capstans are used, they
must be driven in such a way as
to maintain an even tension on
the tape and not either stretch it
or build up a loop around the
heads. This can become a
serious problem.

On an old Tandberg machine,
| found that if the capstans were
not cleaned frequently enough,
the buildup of tape oxide and
dirt (faster on the first capstan
than the second) increased the
effective diameter of the first
capstan enough to build up a
self-destructive loop of tape.
This machine worked well clean
but it illustrates the point that a
good single capstan is better
than a poor dual capstan
machine.

Going to the other extreme my
present machine (a Nakamichi)
uses two capstans of different
sizes so that any resonance due
to imbalance of the flywheels is
at a different frequency for each
capstan. This avoids low
frequency beat effects which
would be audible as wow and
flutter. The first capstan is driven
so as to pull the tape through the
system a fraction of a per cent
slower than the second one
which provides an accurately
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calculated tape tension.

While we are on the subject of
the capstan drive, it should be
noted that the humble pinch-
wheel plays a vital role. In order
that the tape shall move in a
straight line, the axis of rotation
of the pinch wheel must be
exactly parallel to the axis of
rotation of the capstan. This will
avoid driving the tape to one side
or another.

An easy way to find out if this
is happening is to record white
noise such as the interstation
hiss on an FM tuner and then
replay the recording with the
amplifier set to mono.

If the tape is wandering (or if
the head angle itself is unstable)
then the timing of the signal
from left and right channels will
vary and this will produce

phasing effects on the sound. If |

the sound replayed in mono is
the same as that in stereo, then
the mechanism is accurate and
stable, which is a big step in the
right direction.

Into Reverse

Some machines boast an auto
reverse facility and in some
cases this involves the record/
replay head turning through
180° when the tape is reversed.
This can work well but the
quality of the turning mechanics
must be very high in order to
return the head to the same
position accurately.

If we assume a stereo record-
ing takes up 40% of the total
width of the tape and that to
obtain good response the
maximum error over this width
must not exceed, say, a quarter
wavelength of 15kHz, then the
maximum angular error of the
tape head is approximately 17,
minutes of arc.

The take up spool must also
work smoothly. The tape tension
must be enough to wind on the
tape even if the take up reel is
sticking slightly. However it
must do this without stretching
or dragging the tape.

If a separate motor is used for
this purpose, it must provide
even tension without ‘cogging’
and its speed must be limited so
that, should it be required to take
up a loop, it does not run away
and snap the tape.

Critical examination of these
factors will rule out many
machines, leaving a choice
between fewer better quality
models.

Andrew Armstrong

Acouple of recent happen-
ings make it prudent to take
a look to the future of telecom-
munications services, both here
in Britainandaroundthe world —
or at least in Europe.

First, PTTs (Postal, Telephone
and Telegraph) companies from
some of the major European
countries have started talking
about the sorts of service wanted
when digital telephone networks
become the norm. An integrated
services digital network (ISDN)
can obviously be of benefit
within a country. However,
international ISDNs could have
even greater benefits — not the
least of which would be common
standards. Cheaper equipment
should result.

PTTs in Germany, France,
Italy and Britain (BT) are
beginning to combine resources
with this European network aim.
Eventually, any service available
in one country will be available
throughout all.

Second, GEC has been seen
playing around with Iris!

You'll be pleased to know that
Iris is the codename of a new
videophone for use on digital
networks. It will be available, as
faras | am aware, as youreadthis
column.

A while ago (February 1987), |
reported in these very pages of
research into videophone
techniques, specifically about
ways to reduce required
bandwidth of a videophone to a
low enough level to allow trans-
mission down single digital tele-
phone lines. It appears the
research also being conducted
on behalf of GEC at BT's
Martlesham labs has foundaway
to doit. Iris allows connection to
asingle 64Kbit/s digital line such
as will be available when ISDNs
get off the ground.

X Marks The Spot

Talking of GEC, Plessey has
negotiated a significant order of
System X exchanges, sold to
China Railways. This follows
other worldwide orders of the
exchanges recently and accord-
ing to Plessey itwon't be the last.

However, it will probably be
the last as a single company.
Plessey of course is in the
process of being united with
GEC in a new company, GEC
Plessey Telecommunications
Holdings, with the aim of unify-
ing both companies’ interests.

Some 26 exchanges and con-

centrators are to be delivered by
Plessey to therailwayin Chinaby
1989 — a fact which will perhaps
help to allay fears that System X
is a duff 'un.

China is a massive and as yet
untapped potential market so
even greater sales may result.
Maybe the London Business
School would like to reconsider
its earliermuck-spreading report
which criticised System X and its
development by BT.

DBS and Chips

Within a matter of weeks
several announcements about
chip sets for DBS receivers
should be made.

RCA had announced it was in
the processofproducingchipsat
the time of writing and a joint
Plessey/Philips agreement was
to have chips ready by ETI's
current publication date. Chip
designs for both RCA and
Plessey/Philips have been
originally developed by Nordit, a
Norwegian manufacturer, and
are to be compatibie with all
proposed European DBS
broadcasts.

All DBS broadcasts will follow
the multiplexed analogue
component (MAC) format but
there the similarity ends. DMAC
is to be used in the British DBS
service, while D2MAC is to be
used in German and French
systems.

ITT is about to produce
D2MAC-only chips which of
course will not be usable for the
British market. This means that
European manufacturers such
as Grundig, Thomson and so
forth will not have a product to
sell in Britain if they choose to
use ITT chips. Philips, however,
will!

I suspectthatITT spreliminary
drive will be to produce an initial
batch of chips for D2MAC
purposes — giving European
manufacturers what they need to
make receivers for the home
markets. Then ITT will turn its
attention rapidly to multi-format
compatible chips, so that the
same manufacturers cansellinto
Britain.

In turn, this implies that
Grundig et al will beat Philips to
the European home markets but
later Philips et al will beatthemto
the British market with a multi-
format product which will
undercut previous ones.

Keith Brindley
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KEYNOTES

ot gossip at the moment is

that IBM and Yamaha are
putting their heads together to
produce an FM synth/MIDI
interface plug-in card for IBM
PCs, to be known as the IBM
Music Feature.

IBM is keen to trample all
over clone makers and will
therefore be leaning hard on
Yamaha to make the board as
uncopiable as possible.

It is certainly becoming
difficult for the home con-
structor to emulate the
performance of the modern
digital synthesiser. The problem
is compounded by a heavy
reliance on custom or
semi-custom ICs.

Not only is it usually im-
possible to get hold of these
proprietary 1Cs but it is difficult
to even figure out what they do,
let alone how they do it. Secrets
are being hidden from us under
a heavy silicon mattress.

Ensoniq was the first to break
the ice by selling their Q chips to
Apple Computer. Ensoniq is
nevertheless reluctant to make
them more generally available (|
tried).

Quite surprisingly, Yamaha
is now prepared to sell FM chips
to all and sundry — with a catch.
These sales will be dis-
cretionary, the intention being
to protect their right to refuse
supplying competitors they
don’t like or don’t trust. The
main difficulty at the moment is
that of getting hold of small
guantities and data, so | will
have to report back on this in a,
future issue of Keynotes.

Yamaha is offering four main
devices, all intended for use
under microprossessor control:
YM2149, YM2163, Y8950 and
YM2203. Taking these in turn,
the NMOS YM2149 is pin-
compatible with General Instru-
ments’ AY-3-9810 (available
from Maplin) but with enhanced
features. Output resolution is a
whopping five bits and no FM is
provided.

The YM2163 is a similar non-
FM NMOS sound chip with 24
pins and 7-bit output.

The Y8950 is what Yamaha
used in their ill-fated com-
mercial failure, the MSX com-
puter. This is a complex 64-pin
CMOS device which can do FM,
sing, dance and make coffee but
requires a fair amount of
external hardware to do so.

Top of my list comes the 40
pin NMOS YM2203, which is
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software compatible with the
AY-3-8910 but more importantly
offers three channels of FM
sound, each comprising four
operators.

Output is in a serial floating
point format with ten bits of
mantissa and three bits of
exponent. This is a good tech-
nique for keeping signal to noise
ratio high when outputting
signals of low amplitude but
means you are compelled to use
the matching YM3014 DAC
which costs extra.

So far as | know, the YM2203
is not actually used in any
Yamaha machines. Since data
on the device has already been
made commercially available, it
is unlikely that IBM would agree
to its use as the mainstay of their
Music Feature card. So in the
near future we can at least hope
to see some FM chips becoming
available in small quantities
through distributors.

There is some more good
news on the chip front. Curtis
Electromusic Specialities (CES)
have launched no less than ten
new devices. CES did (and still
do) the CEM33xx series of ICs,
as used extensively by
Digisound, Sequential Circuits,
Moog, Roland and Simmons,
back in the days when the
analogue grass was greener
than the digital grass.

CES is now prudently strad-
dling the analogue/digital fence
with a wide variety of DAC
multiplexer, anti-aliasing filter
and VCA combinations.

Also on offer is a cheap
current in/out dual VCA with a
claimed 100dB S/N and 0.1%
distortion. What is really clever
about these is that they come in
eight pin packages. Normally a
VCA operating from dual supply
rails requires an earth con-
nection, if the control voltage is
to be referenced to zero volts but
unfortunately this takes the pin
count up to nine.

CES wanted to use a VCA
output as the 0V reference,
given that it feeds a virtual earth
supplied by an external opamp
in the inverting amplifier con-
figuration. However, this is
easier said than done as an un-
wanted instability-causing feed-
back loop is created and it was
two years’ work before the
problem was solved.

CES are intending to make
available a data/applications
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ETI PCB SERVICE

Build your projects in style with a properly designed PCB.

ORDER TO BE SENT TO: (BLOCK CAPS PLEASE)

se the form below (or a  Price Price (inc VAT)
U photocory) for your order,  Code £
Please fill in all parts of the C 5
form. :
The board reference number tells ED g:gg
youwhenthe PCBfoil was published. 4.00
The first two numbers are the year G 475
and the next two the month. The H 5.50
number after the dash indicatesthe ) 6.62 <
particular project in that issue. K 7.20
The terms are strictly cash with L 8.80
order. Make cheques payable to ’;l" :g-?g
ASP Ltd. We cannot accept official o s
orders but we can supply a pro- P 17.90
forma invoice if required. Suchan o 21.80
order will not be processed until R 23.90
payment is received. S 25.90
Orders can also be made by tele- T 29.00
phone on (0442) 41221 for Access U 32.20
and Visa card holders. . :”V 3?‘38
Please allow 28 days for delivery. > P
I TO: ETI READERS’ SERVICES DEPARTMENT
| Argus Specialist Publications Ltd, |
9 Hall Road, Hemel Hempstead,
| Herts HP2 7BH |
| Please supply: l
| No. requiredBoard reference Price Price each Total for |
I per type number letter £ board type £ |
E - £ pE p
| E - £ p £ p |
E - i3 p £ p
| E = £ p £ P |
| POSTAGE & PACKING £ 0.75p I
| TOTAL ENCLOSED - - P '

I Address

I .......................................................
I T R

' Postcode

I (Make cheques payable to ASP Ltd)
I ACCESS and VISA credit card orders can be taken on (0442) 41221
(office hours only).

.......................................................

E8107-1 System A Disc Input bd

MEMMEET s ans F
E8107-2 System A Preamplifier Main ... K
E8108-1 System A PowerAmp ........ L
E8109-2 SystemAPSU ............... F
E8201-2 InfantGuard ................ C
E8202-5 MM Stage Disc Preamp
(Tilsbrook) .. ANz a0 &5 G
EB206:5 Logic lock .0.. v iioiiienas F
E8208-1 Playmate Practice Amp 3bds
SAT S s s e o K
ESZIZ-TRELCB - s o F
E8301-2 Analogue to digital conv (ZX81/
Speetrum) - .. AT U E
E8305-3 Dual Audio Power Supply,
LinsleyHood ............. G
E8305-5 Balanced Input Preamplifier
........................... F
E8307-2 Flash Trigger-soundorfR ..... F
E8308-1 Graphic Equaliser
WO/ EhniR . 0 e, M
E8308-2 Servo Fail-safe .............. C
E8309-1 NICAD Charger/Regenerator
........................... F
E8310-3 Typewriter Interface- EX42 ... F
E8311-1 Mini DrumSynth ............ F
E8311-8 Moving Coil Pre-Preamp ..... F
E8312-3 Light Chaser EPROM Controlled
(2'Boards) s v K
E8402-1 SpeechBoard .............. M
E8402-2 Modular Pre-amp Disc Input
MonorE sy s iss e F
E8402-3 Modular Pre-amp Stereo
Output &2 il s e F
E8402-4 Modular Pre-amp Relay,
RS e F
E8402-5 Modular Pre-amp Tone Main
)T (oM o N (5 e e e A i F
E8402-6 Modular Pre-amp Tone Filter,
Stereoy - A% - Lo to o= e F
E8402-7 Modular Pre-amp Balanced
QUEPLEINa= L2 =T Wi I F
E8402-8 Modular Pre-amp Headphone
AP R T S e F
E8404-2 Mains Remote control Receiver
........................... F
E8405-1 Auto Light Switch ............ F

E8405-2 ZX81 EPROM Programmer... N
E8405-3 Mains Remote Control

Transmitter ............... H
EB405-4 Centronics Interface ......... F
E8405-6 DrumSynth ................. F
E8406-1 Oric EPROM Board ......... O
E8406-2 Spectrum Joystick ........... E
E8406-3 Audio Design RIAAStage ....G
E8406-4 AD Buffer/Filter/Tone ....... H
E8406-5 AD Headphone Amp......... F
E8406-6 AD PreampPSU ............. K
E8406-7 AD PowerAmp ............. H
E8406-8 AD Power AmpPSU .......... J
E8406-9 AD Stereo Power Meter ...... F
E8406-10AD InputClamp ............ C
E8407-1 WarlockAlarm.............. M
E8408-2 EPROM Emulator ........... N
E8408-3 Infrared Alarm Transmitter ... E
E8408-4 Infrared Alarm Receiver ...... F
E8409-1 EX42 Keyboard Interface ..... F
E8409-2 Banshee Siren Unit ..... S
E8410-1 EchoUnit ............cc..... F
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E8410-2 Digital Cassette Deck ....... N
E8410-3 Disco Party Strobe .......... H
E8411-5 Video Vandal (3boards) ..... N
EB411-6 Temperature Controller ..... D
E8411-7 Mains Failure Alarm ......... D
E8411-8 Knitelight.........coovnnnnn D
E8411-9 Stage Lighting Interface ...... F
E8411-10 Perpetual Pendulum ......... E
E8412-1 Spectrum Centronics Interface

........................... F
E8412-4 Active- 8 Protection Unit..... F
E8412-5 Active- 8 Crossover.......... F
E8412-6 Active-8 LFEQ.............. F
E8412-7 Active-8 Equaliser........... F
E8501-3  Digital Delay (2 boards) ...... i
E8502-1 Digital Delay Expander ...... N
E8502-2 Data LOgger ................. J
E8503-1 Combo Preamplifier ......... E
E8503-2 THD Meter mV & oscillator

bds (2 boards) ............ K
E8503-3 THD Meter MainsPSU ....... F
E8504-1 Framestore Memory ........ M
E8504-3 Framestore Control ......... N
E8504-4 BuzbyMeter ........covvuunn E
E8504-5 CCDDelay....cocvvuununnnn. F
E8505-5 StereoSimulator............. F
E8506-1 AudioMixerMain ............ )
EB506-2 Audio MixerPSU ............ F
EB506-3 Audio MixerRIAA ........... D
E8506-4 Audio Mixer Tone Control ... D
E8506-5 EPROM Prog MKII .......... (0]
E8508:-1 RCEBridge .20 v et ven N
E8508-2 EX42/BBC Interface.......... E
E8508-3 EPROM Emulator ............ L
EB509-1 Spectrum .........cccveeuunnn F
E8509-2 Direct Injection Box ......... E
E8510-9 Sunrise Light Brightener...... K
E8511-1 MTE Waveform Generator ... H
E8511-2 Millifaradometer ............ H
E8511-3 CymbalSynth................ J
E8511-5 Chorus Effect ............... H
E8511-7 Enlarger Exposure Meter ..... F
E8511-8 Switching Regulator.......... E
E8511-9 Second Line of Defence..... M
E8512-1 Specdrum connector......... F
E8512-2 MTE Pulse Generator ........ H
E8511-3 Specdrum ..........cvvuunenn L
E8601-2 Walkmate ............... ... L
EB601-3 MTE Counter-timer ......... M
EB602-1 DIgIDar0 .. ..t vurcoioris ioisimmine (0]
E8603-2 Programmable Logic Evaluation

Board . o e e H
E8603-3 Sound Sampler Analogue

Board < e e R
E8604-1 JLLHPAPSU.......ccco...... H
E8604-2 Matchbox Amplifier ......... C
E8604-3 Matchbox Amp Bridging

VErSIONc /et s (o oo slete steios C
E8604-4 MTE Analogue/Digital

Probe ... it s o M
EB605-1 Microlight Intercom ......... E
E8605-2 Baud Rate Converter........ M
E8605-3 Baud Rate Converter

PSUiBoard . e ot s G
E8605-4 PortablePA ................. H
EB606-1 Midi-CV Converter Board .... H
E8606-2 Midi-CV Converter PSU ..... D
E8606-3 Troglograph .........c.con.n. F
E8606-4 80m Receiver............... H
EB606-5 Sound Sampler.............. R
E8607-1 Direction ...l .. e sl E
E8607-2 Upgradeable Amp, MC stage

(Steren) . et B G
E8607-3 BBC Motor Controller........ F
E8608-1 Digital Panel Meter.......... G
E8608-2 Upgradeable Amp, MM stage

AMON0):; oermsiaiion ot H
E8609-1 Mains Conditioner........... E
£8609-2 Experimental preamp ........ F
E8609-3 Upgradeable amp, Tone board

(RION0)Y s ore o s amanss H
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E8609-4 Upgradeable amp, Output

board (MONO)......ccvvunn F
E8610-1 Audio Analyser Filter

Board: .. o e s L
E8610-2 Audio Analyser Display

B 07 = R e e e SRS I K
E8610-3 Audio Analyser Display....... H
E8610-4 Audio Analyser Power

SUPPLY ¢ cevevnenesienns F
E8611-1 Audio Switcher (2 bds)....... H
E8611-2 PLL Frequency meter (4 bds)...Q
E8611-3 Upgradeable AmpPSU ....... )
E8611-4 Call meter, mainbd.......... (0]
E8611-5 Call meter, interfacebd...... N
E8612-1 Bongo BOX......ccovvnnnnnnnn )
E8612-2 Biofeedback monitor

(EreePCB) . - .. e E
E8701-1 RGB Converter.............. F
E8701-2 Mains Controller............ D
EB701-3 Flanger.. <o voseniidsnas H
E8701-4 AudioSelector mainboard... M
E8701-5 Audio Selector PSU ......... H
E8701-6 Tacho-Dwell................. F
E8702-1 Ratemeter main board....... K

E8702-2 Ratemeter ranging board..... F
E8702-3 Photo Process Controller

(Bbds) .t e (@)
E8702-4 LEDline display board

(2ioff) . or e K
E8702-5 LEDIline PSU and controller

(Z:bds). o o T G
E8703-1 Capacitometer............... F
E8703-2 GeigerCounter .............. L
E8703-3 Credit Card Casino........... E
E8704-1 BBC micro MIDI interface ....L
E8704-2 ETIFakerpatchbox.......... H
E8704-3 24Hr.Sundial................ E
E8705-3 MIDI Keyboard keyswitch

boards (3 boards) .......... W

E8705-44Batlite - SEETES. . e e
E8705-5 Budget Power Meter .......... E
E8706-1 Hi-fi Power Meter ............ N
E8706-2 MIDI Keyboard CPU .......... U
E8706-3 MIDI Keyboard Front Panel ...O
E87064 Flame Simulator .............. G
E8707-1 MIDI Keyboard PSU .......... H
E8707-2 Telephone Alarm .............. J
E8707-3 Nuclear Strategy Simulator ..... J
E8708-1 Remindalite .................. F
E8708-2 Rear Wiper Alarm ............ G
E8708-3 Rev Counter .................. F
E8708-4 Car alarm .............cc..... F
E8708-5 Knight Raider ................. J
E8709-1 Boiler Controller ............... G
E8709-2 Amstrad Sampler (2 bds) ....... P
E8709-3 Portable PA ................... G
E8709-4 EEG Monitor (2 bds) ............ 1L
E8710-1 Concept CPU board............ N
E8710-2 Concept Power board........... K
E8710-3 Concept display board......... G
E8710-4 Hyper-Fuzz.................... =5
E8710-5 Big Digits digit board........... N
E8710-6 Big Digits minute board......... F
E87107 Big Digits battery board......... G
E87111 Quiz Controller................. E
E8711-2 256K Printer Buffer............. N
E8712-1 Heating Management System.. .O
E8712-2 SWR Meter.................. -H
E8712-3 Dream Machine (free PCB).....D
E8801-1 Smart Talker .........ccoveiniiieenic L
E8801-2 Passive IR Alarm .......cccceeeeeiee H

E8801-3 Mains Cleaner ..........ccccceeeieeiee G
E8801-4 RGB DiSSOIVE .....eevenecvveiniieniunnnne L
E8802-1 Electric Fencer .......... . E
E8802-2 Telephone Intercom ........ el

E8802-3 Transistor Tester (2 bds) ......... L
E8802-4 Spectrum Co-processor CPU .. N

VT NvNe

Flat Alarm (June 1987) -

In the circuit diagram Q2 is shown as an NPN
transistor. It should be a PNP device as given
in the parts list. IC4 is given in Fig. 2 as a
7415260 and C5 as 470n. They should be
7415132 and 47 as in the parts list. R13 is
incorrectly given as 280R in the parts list
instead of 270R. >

Nuclear Strategy Simulator (July 1987)

The bridge rectifier (BRT) on the overlay
diagram has no polarity markings. It should
be positioned with the positive at bottom left,
connected to the track which connects to IC8
IN and C4 positive. :

Telephone Alarm (July 1987) 2
In the component overlay (Fig.2) IC1 and
1C2 should be swapped. The capacitor to
the right of IC1,2 is C1 and the inductor
between them is L1. The unmarked resistor
to the left of L1 should be a wire link. In the
circuit diagram (Fig.1b) IC4a,b should be
AND gates. IC5 should be NAND gates. The
parts list is correct.

Kappellmeisters (July 1987) 2%
The position of the speaker port in the front
panel was omitted from Fig.2. This should be.
a 7%x4%in ellipse centred across the panel
with its top edge 2%2in below the panel top.

Knight Raider (August 1987) -
In Figl(@) pins 4 and 5 of ICl are swapped.
1C2-3 show the correct pin-out.

Car Alarm (August 1987)

In Fig. 1 Q7 is not numbered and its emitter |
is shown unconnected. This connects to earth.
The transistors in the parts list went a little
awry. Q2-6 are BC237 and Q7 is a TIP31.

Boiler Controller (September 1987}

In Fig. 2 (a) the primary of T2 is shown
connected to Earth. This should be neutral. In
Fig. 2(b) one of the bridge rectifier diodes,
D6-9, is shown the wrong way around. Thisis |
correctly shown in Fig. 5.

EEG Monitor (September 1987)

In Fig.3a the pins of IC1 connected to the -
power rails are shown swapped around. In
Fig.4a R7 is uniabelled and is between C3
and C6. In Fig.5 C20 should be £10 and R18
is unlabelled. It lies between R17 and R19.

ETI Concept (October 1987)

The Power Board parts list wrongly lists R6 as
270R. This should be 270k. Also, note that the
power board’s 0V rail must not be connected
to Earth or the 0V rail of the CPU board.

Printer Buffer (November 1987)

The software for the EPROM had three
errors listed. The byte at 039A should read
20, at 039B 14 and at 0492 30. All numbers |
are in Hex.

Dream Machine (December 1987) 4
The transistors used in this project are
ST1702. BC108s can be substituted.
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DISK DRIVES @ COMPONENTS e CONNECTORS o ELECTRO-MECHANICAL, PCB AND CABLE ASSEMBLIES E

More Transistors, Thyristors, Triacs, Diodes,

Electro Mech Industries Limited ===

Unit 2, Wessex Industrial Estate, Station Lane, Witney, Oxfordshire. Telephone (0993) 75827 or 76605 Fe i som ameC,)

INS20Y 030 79L0S o3
IBM COMPATIBLES xua CASED/UNCASED LINEARICs COMPUTER -2 T o5
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Fut tach  Riogeof cpiona/s o IMB 96 TP D/S 80T €000 £00 AY-3-9710 315 1798 1500 Qg faglis—c— ey
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RIVE RANGE 5.25" Drive Case and PSU assembled - - %gg f‘:'g B080A 415 e 070 0181 150
BBCDISCDRIVES Takes'1 H/H Drive £2000 £3.00 HATISEW D 275 Hers 070 401538 065
350" Drive Case and PSU assembled - 87 Heis3 050 40168 022
All supplied with Leads, Manual & Utilities Disc Eolitidon) ©400 e300 | LAD® 190 8131 450 101 R s 0m
Price (Ex VAT] wiers : ores cis] 30 fcwa 08 40t7ss uss
* Availabie in 110 & 220V Versions LAS400 8156 3% st 080 40178 040
5.25" DRIVES, WITHOUT POWER SUPPLY . o A 12 noie oz wwie 210
Single 200K drive, 40 Track D/S £95.00 . s 2 HCiEs 085 050
Single 400K drive, 40/80 Switchable £11200 MONO/COLOUR MONITORS ,,, Lcrio S e 3o Hes 250 0ss
Dual 400K drive, 40 Track D/S £183.00 PHILIPS [ExVAT) | (c7130 300 gos 290 HCI74 R0 ass
Dual 400K drive, 40/80 Switchable £21400 High-res Green scraen monitor. Model No-BM7502 £72.50 Leriat 300 gom 3o HCTTS 980 085
High-res Amber screen monitor. Model No:BM7522 £7750 | (mssen 250 s 2m HO4 by o
5.25" DRIVES, WITH POWER SUPPLY 18M compatible (Green) with Leads. Model No:BM7513  £9500 | MstsiaL 200 mosiA ST 7t o
Single 200K drive, 40 Track D/S £10800 Dark glass, White screen monitor. Model No:BM7542 £77.50 :ssgt‘szv. 3: g gg HCae1 100 a5
Single 400K drive, 40/80 Switchable £125.00 MITSUBISHI - Colour MCT315P 280 mpea 1100 HC242 RS 055
Dual 400K drive, 40 Track D/S £196.00 Med. Res. BBC Compatible Mode! 1404 £232.00 MC1330P 190 aosrs 350 HC24 100 018
Dual 400K drive, 40/80 Switchable £23500 Med. Res. IBM Compatible Model 1404E £26400 | mCia4ep 150 apsg agy HGA4S 1.00 930
Dual 400K drive, 40/80 Swntchable, Med. Res. IBM Compatible + Colour Card Model 1404EC  £351.00 | MC1aeoc 280 g7 3200 HO257 v 1%
horizontally mounted in monitor stand HANTAREX MC14838 280 272 2o HC26 970 038
i 1oy HCZ73 1.00 088
e il 28 HX12 HI-RES MONO GREEN 555 Mecsow i Pyl 035 oz
3.50" DRIVES, WITHOUT POWER SUPPLY CT9000 MED RES 14" COLOUR PGB, AGB! 1098 | wioora 250 ‘e 15 Hewo 1.00 035
Single 400K drive, supplied MODEMS MLzZ338 150 soms 1000 :ccgs ; 2 g::.
A
in dual case, with bilanking plate, NGHGTGE plus Comatar Soitware £120.00 NESSST 170 81285A 080 e 028 110
toallow easy upgrade to dual drive. £3500 » NESSOIN 050 s777 145
Dual 400K drive £185.00 Answer call mini modem MD101, V21 £73.00 NESS3N 100 a128 175 HCSM4 1.00 120
: 3 Miracie Technology WS2000 V21,23 £95.00 SAB3209 375 g 215 HC340 200 130
3.50"DRIVES, WITH POWER SUPPLY Miracie Technology WS3000 V21,23 AA AD £27500 | sn7s008N 225 ars nas HCs4 200 080
Single 400K drive, as above £11000 Miracle Technology WS3000 V22,V21,V22 AA AD £471.00 | sns1i0N 120 @797 ogs HCT4 050 100
Dual 400K drive, as above £180.00 Miracle Technology WS3000 V22B1S.V22,V21,V23 AA AD £535.00 | sSa7et1san 160 8798 140 FICTS s o
NB: Please add £3.00 P and P per Single Drive, and £5.00 P and P per Dual Drive Sl I i 120 ucT200 175 045
Please add £7.00 delivery on Monitors, £3.00 on Modems SN78800F 130 mcieea oss etz = 1.00
= 020 i8S 065 244 5 055
SPECIAD 5%+ 500K DS/DD MITSUBISHI DISC DRIVE __ £75,00 Soem 3l deus &5 e 22 o
OFFER 5% IMB DS/DD MITSUBISHI DISC DRIVE £80.00 et - 3 CRYSTALS o=
3 i 0sAP 20 MC38s : g
PHILIPS 8833 COLOUR MONITOR with BBC lead£225.00 | 7= Tot ey Zis ZreE 0% =
TAT222P 130 zscAcPu 200 1000KH: 200 2
D type CONNECTORS RIBBON CABLE 10C CONNECTORS MOOULATORS TATSI0P 130 2808CPU 750 1MHz 265 055
PLUGS vay 8 1§ 25 3y Permelre Grey Colour PC8 R/AEDGE UM1288 200 CA3020 200 ZBOACTC 200 18432 MHz 190 08
SOLDER 045 080 090 125 10way 040 070 SKT Plug Plug Plug UM1233 300 HA1388 250 ZBOADART 700 20Mt 200 e
PCB & 75105 - 16way 065 110 10way 081 065 085 HEADER PLUGS el o ey s 080
PCBR/A 85 150 205 . 20way 080 1.30 16way 070 085 085 ulm:m 93:: 275 :gl\Hx _90 a0
26way 100 170 20way 088 130 110 DiL Ioc ENSI0N 240 ZB0RSO ] = 653
SOCKETS dway 135 230  2Bway 098 120 120 J4PIN 072 28PN 143 | Lt o e N s e 210
SOLDER 65 90 125 200 40way 185 260 34way 112 150 150 320 16PIN 080 40PIN 195 | LM3t ZBOASO:2 60 - = o8
- & 24PIN 110 LM3ZeN 035 yyinpone 070 3888 MHz 170
PCB 75 110 175 S0way 185 330 40way 135 165 185 LM339N 035 e a70 400MHz 120 018
PCB R/A 130 190 260 - 64way 280 420 S0way 165 250 250 OIL SWITCHES LM348N 055 RN Qon 4184304 MHz 130 018
COVERS 60 85 g8 go CENTRONICS CONNECTORS PRINTERLEADS oL sas $way 058 Bway 0go | LM%M 045 ThS9S0T 0% g::
IDC PLUG 315 375 300 - dWIDCPug2855a410 Memotech 8.50 Dragon?,.ss Sway 075 10way 055 tﬁ?m‘ ?g n&m: . 3 022
SOCKET 340 320 300 . 36 way Phg Soider 300 Amstad 680 BBC 740 rs o ek b 050
_ = LMS58 180 mseecs 130
74LS175 030 741538 035 7474 040 7430 030 7445 085 7488 080 Seaza o5
w 74LS1B1 180 741837 018 74785 195 14357 075 7448 140 7480A 050 tﬁ:?ﬁ: 83 —"" — 7150 MHz :g e
74LS374 085 74LS182 200 74LS373 065 747125 105 7438 035 7450 025 7431 0.80 LM74) a‘sa "E“ORlEs 7.3728 Mz 15 018
74LS00 017 7418183 150 74Usa7a 075 74F138 105 7440 030 7470 080 7. 030 | (M747CN 080 e 8.0 MHZ 130 055
7ALS02 018 74LS190 55 74LS38 018 74F15) 285 7441 080 7474 035 7403 050 | ssrss 200 62256015 1250 100MH: 150 130
74LS03 018 7418197 055 7415350 T30 Mors avaiable 7442 082 7475 045 7494 085 | Ngess 020 21142 275 1200 MHz 130 022
;:tg g." 74L §1g§ nir‘:: 740533 043 7443 0890 747647485 090 7496 060 | NEsss 4.25 1500 MHzr 175 08
18 74LST 085 74L 0.90 & ! b
741800 018 7aseda  oms rasie. o TTL74 TRANSISTORS i o et 2 0ss
74LS10 0.8 74LS106 035 74LS42 G40 7400 02z AC128 030 8F200 035 MPSASS 0 TRAS20 125 200MH: 175 250
7ALS107 030 74LS157 055 74LSe7 060 74n9 022 ACI&2 031 sF20a 035 MPSUOS oso | ToAw 200 2764-25 3.25 200MHz 13 100
245100 030, 741520 085 r4L548 060 7402 022 AC1TE 035 BF2ssa 045 TIP29A ox | Toawz2 400 27C84-25 650 35 00 M2 130 045
s 18, 74Ls21 018 74(549 020 7404 030  ACIE7/S 023 BF2ST/8 040 TIP2SC o2 | Toa208 310 27125200 00 4800 MHz 130 040
7405112 0 741522 018 74851 020 ;a0 040 ADIdE 075 BFzS 030 TIP285S oso | TDAZ190 240 27125250 e 105
ZHINS 030, 74L5240 ST0. 740564 020 7407 040 AD161 040 BE24 025 TIP3 032 | TDA25% 275 27256-25 125 VOLTAGE 015
TALS114 030 7aLS241 070 74 5541 090 405 030 AD182 040 BFA3E 030 TP30C 03s | TDA870 150 4116-3 075 EGS e
7aLS122 035 7aL82¢2 07 741855 020 7409 025 AF124-127 055 BFr 035 TIP3055 0s0 | Twonice 038 27812-25 +9.00 04
L8123 040 7415245 070 74LS6%0 135 7410 0% AF1%e 0.38 BFe21-423 022 TIP3IA o5 | TLomce 080 41647-15 i i 105
74L8125 0-30 5741 5244 080 7418841 125 78100 220 Af7m 050 BFA60 472 040 TIPMIC o0 | Tiorecn .00 $1236-13 2957808 oS 1o
Upspeil 0007 TALS247: 060 raLse4z 120 24112 020 BCIO7B-110 D11 BFBTD-872 030 TIPIZA 045 | TLOSICP 030 B2 9.00 7scacK 0se 045
740812 018 7415248 030 74L5843 175 7412 025 BC1ie 020 BER41 02 TIPRC 040 TLOE20P 050 %0258-12 450 7812 035 280
T4LS132 035 raLs2¢9 090 7415644 175 78121 175 BC140 030 BFRS1 020 TIP3SC 085 TLOBSCN 020 S1IELPI1SON/S 200 715 03s 245
74L5133 035 74LS251 045 7415645 375 74123 085  BC147-1598 012 BRSO 080 TIPMA 080 | TBASQ 275 S1I6P4200NS 200 78ISCK 058 043
TALE1%% 028745253 050 745658 080 7413 035 8CIm 007 BFRST 075 TIP34C oo | Toao 750 HMB264LP12 400 7818 T 110
74LS157 070 74LS256 080 745680 080 74y 080 SC182-299C 008 BFR 088 TP3s 125 | TCs109P 750 HMEZEALPIS 300 7824 0= 085
TALS1SS 030 7418257 045 748670 130 74141 070 BC258A 030 BFX29 028 TIP41A o045 | TCaz10s8 300 TCSE01P 400 7808 020 035
ZR510 030 74Ls258 0% 748673 750 24147 150 BCI07B-338 020 BExs4 0% TIPAIE 0s0 | TCasso 350 TC3514A3 295 78L08 045 Q80
TAS13 025 raLs2ss Q80 74L5674 750 74153 085 BCA41/461 033 BFXas 045 TIPa2A 050 | TCaseos 350 TCSS1GAPL2 290 ‘78Li2 o, 225
74814 040 74526 018 7415682 23 7a185 088  BCerr 020 8EXST/E8 045 TiPazs 050 | Tcara 240 TCSS17BP 235 78LY5 0 s
Jecon 080, 74€S260 0€0 7acSeee 275 7e157 0ss BCSI6T 030 @FYY 830 TIPA2C o050 | TcAsn 190 TCSSE5PLIS 355 78L2¢ o8 Lo
74L5147 110 7415268 022 745685 275 74158 150 BCS478-559 011 BFY4) 030 TiSto 020 | TCAswo 1.90 UPD41484C-15 800 7305 0.20 02
74LS148 100 741827 018 745886 500 7480 g0 BDI2eP 085 BFYS0 030 Tissh 030 | TDAt003A 190! e 7908 0.9 ox
HLes 018 7415273 06 7415887 275 74181 080 BDIN 050 BEYS! 030 2nz219A 027 | TDAoasT 250 DIODES =2 0.0 03
7418151 045 74L5279 050 741558 275 74183 085 BOIR 050 BFY52 033 2N2221A 027 | Toaz002 275 ————————— 915 040 o6
7405153 055 7415280 18 741873 028 74168 035 B80T 048 BFYS0 076 2N2368 02¢ | ToA2010 300 M8 0,08
745155 045 7415283 080 TALSTAAN 022 747 040 BDI3S 045 8SX2021 025 2N2%9A 015 | TDAZO™ 180 A2 o1 DIL SOCKETS
T4LS156 045 7aLS790 070 7eLS?S 027 74370 155 BD136-140 030 8SX7s 020 2N2483 022 TDA2522 250 1Ne001 o
745157 045 7405293 070 741576 027 24173 005 BO2458 055 8Sx29 030 ‘2M2828 ass | znezses 34dp N4002 0.0 TE Turnec Pin LP Low Profile LB e
74LS158 045 raLS285 110 7aLs78 027 74174 oss  BODSI7 070 BUI04 170 2N2904A 025 | 2nezsEn 2g0 1N4003 oS
T4 950 7415238 095 7458 045 74180 085 BF115 040 BUOS 150 2N29067 025 | 2nazze T s 003 BTG SOCKEY ki
T4Ls181 050 7415299 200 741885 055 7a1m 20 BF1S4 025 BSYSS 035 22826 011 | ZNeoses a0 1003 A R oA
SR ST 018 74Ls88 0B 74180 080 BF1ET 030 BUYS? 210 2N3053 025 | zneze 875 1NI005 GRS sy lois e
748163 050 7acss D18 741590 030 74184 155 8E7 030 MJE2SSS 038 2mA0e e e 290 1NM07 gos: - TBEINICBOCRET S
74LS164 050 7415322 300 741502 040 7u1gs 210 BFI7E 035 MJE30SS 160 2N0SS 048 | Znasse sop M1 O 2 L SOCReE i e
2415185 080 74L5323 275 741593 835 74000 105 BF181 025 MJE3M0 038 2N3819 035 24 PIN1LC SOCKET 052
T4LS166 075 741833 022 7618958 050 74101 ;m BF133 030 MJE3ID 095 2N390¢ 0.15 SR orreRs EX VAT P&P u:'"'gﬁx’g“g 3“
745168, 120 7415352 100 74596 075 g8 20 BFES 030 MUEZ20 045 2N305/3208 015 | | Seagate 20MB Mara Dise 24000 3 N esocKes "
aesien (075 SISLENSY 0,80 74F00 238 745 0% BF196 013 MI295S 050 INi28 Panasonc KXP1081 Prnter 169,00 700 2ATINZIE
74LS170 100 74LS385 035 74r02 038 420 9% srigr i ADE b sy 0% 1 | 784 128 Due Drve 10500 200 EINZE;
74L5172 0850 74LS368 035 74F10 038 781 e e ol s 0% MANYMORE AT 200W Fowe Supply 8500 200 w0PINZIF
7415174 050 74LS387 035 7aF14 075 7a284 s AVALABLE XT 150W Powsr Supply £500 200
WE MANUFACTURE ANY CABLE ASSEMBLY IN ANY QUANTITY. FULL PRODUCTION FACILITIES. QUOTATIONS ON REQUEST.
All items are Brand New and fully guaranteed o Export Orders - carriage at cost Please add £1.00 P&P to all orders unless otherwise stated

Government and Educational orders welcome e Stock items dispatched by return Al prices are EXCLUSIVE OF VAT - please add VAT to total inc P&P IRSAIR
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FREE READERS’ ADS

Buy, sell or exchange through our free service to readers

OSCILLOSCOPE. Gould OS300 dual with case, probes,
manual. Condition as new. £250. Tel: (0324) 713037.
WANTED: DIGITAL MULTIMETER. Any make in good
working order with test leads. Paul Brown, 48 Lanndale
Lawns, Tallaght, Dublin 24, Eire.

LINSLEY HOOD Audio Design power amplifier. 75%
complete. Quality components, needs hardware,
transformer and smoothing capacitors. £60 ONO. Tel:
Clyde 01-639-5036.

SPECTRUM MIDI Projects Fanzine owners of commercial
or electronics enthusiasts. Contact ). H. Robinson, 34
Kingston Road, RM1 3NB.

WANTED circuit diagram/service sheet for HMV MCH12
music-centre. P. Lewin, 21 Bretney, Jurby, Isle of Man.
WANTED: EPROM for Z80 controller computer, project.
ETI August 1983. Will pay cash or exchange for hardware.
Tel: (0656) 58203, after 730pm.

WANTED ALL DISCO EQUIPMENT. Amps deck, lighting,
effects, etc. Will buy or swop for allsorts. Let me know
what you've got. Alan 01-890 3304 Heathrow area.
COMMODORE 64, many games, joystick, books, mags,
etc. All for £150 ONO. Phone 01-368 0934.

FOR SALE: Hart electronics DGS001 digital control tape
cassette mechanism. Brand rew. Unwanted gift. £35. Call
Paul (0274) 593242.

MAGAZINES: Personal Computer World. May 1980 to
April 1982. Any offers? Tel: 01-524 5350.
OSCILLOSCOPE with LED screen (unmade kit) £29.99.
Also case kit £9.99 and scope lead, £3.95. ). E. Ellis, The
Flat, 18, Butter Hill, Wallington, SM6 2D.

WANTED: Ready built, complete working model, ETI’s
Knight Raider. Mr K. Rana, 145 Station Street East,
Coventry CV6 5FR.

GUITAR EFFECTS: Especially bass. Info, circuits, etc.
Wanted. ETI or own designs. Yaxi, 63 Keswick Road, Great
Bookham, Leatherhead, Surrey.

HELP! | need advice on ‘System A power amp. Please
write with telephone number to: Alan Phelan, 9 Lomunda
Crescent, Clonsilla, Dublin 15, Eire.

EX. GOVT. Royal Electric Inc. invertor CLA-2500VA P/N
X3516-1. Input: 275 VDC 150Amps. Output:-1PH115V. 400CY.
2500VA 0.90PF MFR SER N08220. Offers! Tel: (0274) 593382.
VIDEO REMOTE CONTROL. Suitable for Grundig V2000
2x4 Super. Full function handset plus receiver. Boxed.
Unused. £10 and P&P. Tyneside 091-2630714.

VALVES WANTED by radio enthusiast. Also valve
manufacture information and equipment. PO Box 23,
Letchworth, Herts. SG6 1PE.

EAGLE SIGNAL TIMERS HZ-40A6, £200. HZ-170A6, £200

ONO. Pulse encoder model No. G70DSLD B1/2500-120-12,
£600 ONO. Tachometer 5PY59)Y27, £75. Tel: (0625) 72506.
WANTED: Circuit to interface teletext decoder panel to
printer (parallel input). C. Savage, 9 Cook Road, Millom,
Cumbria. LA18 4JH.

WANTED WEATHER SATELLITE RECEIVER. Full system
required. Timestep or any system considered. Could
collect. Phone Mr Day, Sheffield 46724.

WAF;TED: ZA81 PRINTER plus paper. Ring Mike on (0727)
50799.

COMMODORE 128 computer with disk drive and tape
recorder. Three computers in one. Compatible with Cé4.
Manuals included. Price £380. The Well House,
Frittenden, Cranbrook, Kent.

PE STRING ENSEMBLE four actave keyboard fully
working. Pitch transgose, strings, brass, woodwind, split
keyboard, £125 ONO. Phone Dave evenings (0624) 73634,
Isle of Man.

WANTED: CIRCUIT DIAGRAMS for the Pet 8032 business
computer. Ring Anderson 051-256 9157 evenings.
WANTED PHILIPS OSCILLOSCOPE PM3234 or PM3240
or PM3244 or PM3262. Mr Alnoor, 85 Swinderby Road,
Wembley, Middlesex, HAOA4SE.

BBC B PERIPHERALS: 128K SWR, £30. Opus DDOS, £30.
0OS1.2, £5. Basic 2, £5. Keyboard, £10. Various software,
ionizers. Tel: 01-309 7921.

GEMINI MULTIBOARD IVC £40. 64K RAM, £35 or offers.
Also Nascom assortment. Ring Steve on Wensleydale
23459 for a full technicolor list!

WANTED: Parallel phone to tape circuit, also transmiter.
D. Thomas, 68 Bishopton Road, Stockton, Teesside.
YAESU FR50B Rx, FL50B Tx, SSM Europa-B 2M TCVR, hand
mic, SWR meter. £150 ONO the lot. Phone Derby (0332)
792136.

VIC 20 plus many games, tapedeck, joystick, books,
etc. Only £25. Acorn Electron, tapedeck, games £30.
Tel: 061-737 4015 (6-9pm).

HELP E&CM, Richard Harvey, printer buffer. Help
wanted in getting my newly built unit to work! Tel:
Stuart Winsor, Kenilworth 59491.

CASIO 1000P five octave, full size keyboard, 1000
sounds. Programmable arpeggio. Dust cover and
manual, £120. Tel: (0272) 512550.

WANTED COMMODORE VIC20 for parts. Reasonable_
price. H. Doherty, 9 Assisi Gardens, Drumaroad,
Castlewellan, Co. Down BT31 9PE.

BRASS ENCASED HEATING ELEMENTS for sale.
Total quantity 18. Assorted lengths and wattages:
170-1150W. Offers! Tel: (0274) 593382.

F-----------_----------

CONDITIONS

I ® These ads are only for ETI readers not engaged in buying or selling the same items or services

on a commercial basis.

® Ads will be inserted as and when space permits. Insertion in a specific issue cannot be

guaranteed.
® ETI reserves the right to alter or refuse ads whenever this is judged necessary.

® All ads are accepted in good faith. Neither the magazine nor its publishers can be held
I responsible for any errors in the reproduction of ads, nor for untruths or misrepresentations,

nor for the activities of advertisers or respondents.

conditions.

® Advertisers submitting ads for this section shall be deemed to have accepted these

Ads should be 20 words or less including the address and/or telephone
number. Please write in black block capitals or type in the grid provided
on this form or a photocopy.

Send the form to:

FREE READERS’ ADS
Electronics Today International
1 Golden Square

London W1R 3AB

Enter your advertisement below

e e
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Lineage:

44p (VAT excl) per word (minimum 15 words) e
Semi Display: (minimum 2 cms) —
£12.20 per single column centimetre + VAT

Ring for information on series bookings/discounts

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on request)

ELECTRONICS TODAY INTERNATIONAL CLASSIFIED

01-437 0699 Ext 292

Send your requirements to:
Julie Capstick

)} ETI Class. Dept.,
ASP Lid.,
1 Golden Square,

London Wi1.

LYTHALL COMMUNICATIONS
49a LINDEN WAY, HADDENHAM, ELY,
CAMBS, CB6 3UG. TEL (0353) 740664

CORDLESS TELEPHONE
Range 700 feet, re-dial, call, mute etc. 240v AC power (BABT
approved). £89.95p inc P&P.

ANSAFONE
240v AC power, complete, (BABT approved) £89.95 inc P&P.

MODEMS(all RS232 to micro)

1. V23 (1200/75 baud) such as used by PRESTEL and XMODEM
type protocols. Autoanswer/originate. Duplex. Inc COMSTAR Il
ROM comms software for BBC micro series. £149.99p inc P&P.
2. V21 (300/300 baud) + V23(1200/75 baud). Call progress mon
speaker, processor controlled, Autodial (pulse/DTMF) with 32
number store, Autoanswer, Duplex, Hayes Compatible so
requires no special software. £199.95p inc P&P. )

3. V21 (300/300) + V23(1200/75). Autodial (pulse/DTMF) with 64 :

number store, Autoanswer (V25 protocols), Duplex, Speed
buffering, Hayes command set, Parallel printer port, date and
time stamp, BABT approved. £399.00p inc P&P.

COMPUTER SWITCH (patent pending)

Enables your computer to switch external low power circuits (eg
Buzzers, Radio’s, Alarms, Indicators etc) on and off under
software control. Compatible with most computers eg APPLE,
ATARI, BBC, EINSTEIN, SINCLAIR. Powered by internal PP3
battery (supplied). Supplied with detailed instructions and
example programmes (including morse-trainer+clock/timer)
£34.99p inc P&P. Sample programmes available on 5.25" disk for
Apple ][, add £4.95p

MODEM ELIMINATOR

Enables you to get programmes over wires to another computer
of the same type. Internally powered from PP3 battery (supplied).
Not suitable for use with other modem. Supplied with detailed
instructions. £26.95p inc P&P.

Morse Trainer for Tatung Einstein on disk, (using internal
speaker) £5.95p inc P&P. Other software for Einstein SAE.
Send SAE for further details of any item, or send Chegque to:

LYTHALL COMMUNICATIONS,49 LINDEN
WAY, HADDENHAM, ELY, CAMBS, CB6 3UG.

CASSETTE MOTORS large and
small 2 for £1.00. Mono and
stereo cassette tape heads. 2 for
£1.00. Microphone small for
cass. tel. etc. 2 for £1.00. Tele-
phone buzzers at £2.50 each.
Please add 75p p&p no VAT.
Access card accepted. Golden
Orange Supplies, Brockhol-
lands Road, Woodside, Bream,
Lydney, Glos. Tel: 0594 563009.

FREE MEMBERSHIP to a new
NATIONAL ELECTRONICS
CLUB.

For details and a free gift of
components worth over £10
send only £1.00 p&p to
Woodside, Dowsett Lane,
Ramsden Heath,

Essex CM11 1JL.

WANTED

IDEAS/INVENTIONSwanted.

Call 1.S.C. 01 434 1272 or write;

Dept ASP 99 Regent St, London
Wi.

Turn your surplus
transistors, IC's etc., into
cash. Immediate setilement.
We also welcome the
opportunity to quote for
complete factory clearance.

Contact:

COLES HARDING & CO.
103 South Brink
Wisbech, Cambs.
ESTABLISHED OVER 10 YEARS
Tel: 0945 584188
Fax Number: 0945 588844

ESKAN
ELECTRONICS

{(MANUFACTURERS AND SUPPLIERS
OF SURVEILLANCE AND AUDIO
EQUIPMENT)

MICRO BUG
SK1 Miniature Transmitter 20mm
x 47mm x 20mm, extremely
sensitive. Operates from 1.5v
battery, elegant metal box
included.

Ready built + tested only. £29.50
Kit FOrmM ....cooiveenecncncnennenn- £28.90
EXTRA MINIATURE
TRANSMITTER
EK2 25mm x 30mm x Smm
Ready built + tested ......... £49.00
Kt oM s £37.95
HIGH POWER FM RADIO
TRANSMITTER
EKB5, 65W adjustable frequency
Mains operated ..£650 + £35 p&p
(Operation in the UK illegal
without licence).
AUTOMATIC TELEPHONE
MONITOR
SK18 ready built + tested £34.50
K ORI e et esz cuves £29.95
Many other surveillance
equipment available. Send large
S.A.E. for catalogue.
SOUND TO LIGHT UNIT
SK72 separate sensitivity, bass,
treble and mid-range frequency
controls, designed and
manufactured to highest
professional standard.
Ready Built......£39.95 p&p £3.50

...£21.95

Kit Form ... 9

Casing ...... £11.95
SK70 soun trol unit
Kit Form: o s L Cn s £14.95

Send Cheque or P.O. payable to:
ESKAN EL'ECTRONICS
172 Caledonian Road,

London N1 0SG.
E Tel: 01 278 1768 'waa

Trade and Export Enguiries Welcome

Batteries. Send £1.00 for illus-
trated colour catalogue. M.
Dziubas, 158 Bradshawgate,
Bolton, Lancs.

LABCENTER
electronics
PC-B £80

At last, an affordable PCB de-
sign tool for your Amstrad PC.
Plotting service available.
Send SAE for further details,
or £2 for demo disk.

Labcenter Electronics
14 Marriner’s Drive,
Bradford, BD9 4JT.
Tel: 0274 542868

Shalom Employment
Action Cenire
ELECTRONICS SUPERVISOR

Supervisor wanted to provide basic
training in electronics. Applicants
should have skills in Hi-Fi/Audio
and T.V., project design & develop-
ment, and the ability to pass on skills
to a variety of users, including
women and people with disabilities.
33 hours per week
Scale: 6.27, £10,335 (6.28,
£10,656 after 1 year)
Closing date: 29 J. y 1988
Details and application forms from:
Shalom EAC Appointments Group,
395 High St. North, London E12.
Tel: 01-472 3571
OPPORTUNITIES EMPLOYER

OSCILLOSCOPES.
ALL MAKES ALL MODELS.

NATIONWIDE COLLECTION &
DELIVERY
FREE ESTIMATES

Phone 069-172-587

BUSINESS FOR
"SALE

USE ET1 70 FILL
YOUR JOB VACANCY.
RING 01-437 0626 FOR DETAILS.

ELECTRONIC COMPONENT DISTRIBUTION
BUSINESS FOR SALE
A mail order business with an existing current
customer base of over 350. Ideal business for
expansion or part time operation. Two and 2 half
ysars lrading record, 8 LUrNOVer in excess of
£15,000 and high percantage profits. All
mailing lists and existing customers, over 2000
in total, £2500 worth of stock. Sources of supply
and trading records supplied. Must sell due to
other business commitments. Quick sale
required hence any reasonable offered
considered.
Phone The Countryside Group
on {0268) 725111
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I:AI_\NELhMETERS,T Multfimeters, SITUATIONS Sy
icropnones, ransiormers, .
eomputor eads. b Cad VACANT REPAIR & RECALIBRATE SW'TC H Es

VOICE/SOUND ACTIVATED
SWITCHES easy to follow dia-
grams and uses only £1.00. Com-
ponents and P.CB’'s available:
Herrington, 63 Home Farm Rd,
Hanwell, London W7 1NL.

USE ‘ELECTRONICS
TODAY
INTERNATIONAL’
TO BUY, SELL &
EXCHANGE
ALL YOUR
PRODUCTS &
SERVICES




ELECTRONIC COMPONENTS.

TRADE
LIST

V-REGS e

0740 0675 40818

BFY50 0223 0212
BFYS1 02230212 J4ls48
TP4IC 0220 0190

SEMICONDUCTORS

CEBSCE  Oja0 030  ied Quemiy Picng BON 5% V24 RANGE
130 0. % WA
CAZ41CE 0138 0123 40008 aHs n/ﬁlstT\IAEGEPORmmG
CABI30E 0820 0580  4001UB DAl s
CAJI4OE 0260 0225 40028 R o
e O%us oz  donie o120 5 0005
Nege L 40 o P 0265 10K+  0.0045
UATET 0300 0255  oii b POTENTIOMETERS
0.245

401068 .
TRANSISTORS MIXED VALUE PRICING

LSTTL MINIATURE 50+ 0.095
S oy L
BCIOSC 01250121  DEVICE %% STANDARD 50+0.095
i sim 4D o 00
BC212L 0065 0060  Jese2 9150 AL PRICES ARE PRICE EACH, PER
:gl;t 8'822 g&sg T 8’33 gTATEDnY S

d A 1 3 2

gg‘gﬁg 8’% gﬁg ;jg}l g-;?g ALL TRADE PRICES EXCLUDE VAT.
BCS58C 0050 0045 741522 0.155  PRICES SUBJECT TO CHANGE
BDI3I 0420 0410 74342 921> PRICES OPENTO NEGOTIATION ON

BRYANT

ACOUSTIX

5 BELLE VUE TERRACE
GILESGATE MOOR,
DURHAM, DH1 2HR.
Tel: (091) 3864500

RESISTORS

0180  LIN ORLOG STANDARD SIZE
0250  MIXED VALUE PRICING
32

0.320 :
otes 1004030

PO PRESETS

0130 HORIZONTAL OR VERTICAL

0550  SMALLER QUANTITIES TO MSC
0135  CENTRESETC.

Start training now for the following
courses. Send for our brochure —
without obligation or Telephone us on
06267 79398

REF: ETI/2/88

=

NAME

O City & Guilds

Exam 271
O Radio Amateur

Licence
O Micro-

processor
O Introduction to

Television

Radio & Telecommunications Correspondence School,
12, Moor View Drive, Teignmouth, Devon. TQ14 SUN.

MI055 0440 0420 0150 PIEASE ADD £1.00 CARRIAGE TO

: DIODES ALLORDERS. ~

LED'S Eaulyl LARGER QUANTITIES P.O.A
TYPE 50+ 100+
COLOUR B0+ 100¢  [N4148 0020 0016  ALSO STOCKED: ACCESSORIES,
RED 0070 0064  BZYSBC5V1 0045 0034  BOOKS, CABLES, CAPACITORS,
YELLOW 0080 0070  W005 0200 0.192  LEADS, TEST GEAR ETC. SAE FOR
GREEN 0080 0070 Wo4 02150210  CATALOGUE/LISTS.
AMAZING KITS: BUG-87

matchbox sized surveillance
transmitter with super sensitive
microphone can be received by
any FM/VHS radio, £4.95 inc.
ROBO-VOX instanily trans-
forms your voice into Dalek/
Robot type also amazing feed-
back/Sound effects possible,
£11.95 inc. ROBOT CIRCULAR
unique radio controlled robot
can also be converted to control
via computer £16.95 inc. EDU-
SCOPE Build you own Oscilli-
scope with flat LED screen com-
plete kit of parts excluding case
£39.99 inc. All enquiries send
SAE. IMAGINA-TRONICS,
Aberdeen House, The Street,
Charlwood, Surrey RH6 0DS.

MICRO TRANSMITTER KIT,
500m Range, tunable
88-115MHz, sensitive micro-
phone, £3.95. Cheques/PO’s to
Quantek Ltd., (ETI), 267 Rednal
Road, Kings Norton, Birming-
ham B38 8EB.

MISCELLANEOUS

HEATHKIT U.K. Spares and
service centre. Cedar Electronics,
Unit 12, Station Drive, Bredon.
Tewkesbury, Glos. Tel. 0684
131200

LSG

SEE IT LIVE AT OUR SHOWROOM
EVERYTHING FROM KITS
TO DELUXE SYSTEMS
SURVEY o [NSTALLATION o SERVICES
LONDON SATELLITE CORPORATION LTD.
DEPT. ET, 17 REGINA ROAD, SOUTHALL,
MIDDX. UB2 5PL TEL: 01-571 9605
Open: 10 a.m.-7 p.m.

BOOKS

PARAPHYSICS Journal (Russian
Translation); Psychotronics:
Kirlianography, Heliphonic
Music, Telekinetics. Computer
Software. SAE. 4 x 9", Paralab,
Downton, Wiltshire.

ELECTRONICS
TECHNICIANS
Updating Courses
London Electronics College,
(Dept ETI), 20 Penywern Road,
London SW5 9SU. 01-373 8721.

PRINTED CIRCUIT BOARDS
Need 100 off...or just one? You'can
send the Artwork (1:1 single sided)
for your boards or let me work, at
little extra cost. from your own
drawings. Enquiries: Watling Wires
PCB Production, 52 Watling Street,
Nuneaton, Warwickshire, CV11
6JL or telephone (0203) 382296.

KITS AND
READY BUILT

ELECTRONIC KITS—For those
Winter evenings. SAE for details:
COVE ELECTRONICS, 7 St
Anne’'s Avenue, Southbourne,
Bournemouth, Dorset BH6 3JR.

PCBs from your own
artwork from as little as
£4.00 + p&p (excluding VAT)
Send SAE or telephone for

details:
SONOLUX LTD
29-31, Corporation Street,
Lincoln. LN2 1HL

Telephone: (0522) 510013

EQUIPMENT

WOULD YOU BUY A CAR
WITHOUT A TEST DRIVE?
THEN WHY BUY A MIXER
WITHOUT A TEST DRIVE?

Thinking about a new project — from a small
Mixer 10 2 large studio complex — come and talk

over ideas with the people who offer manufac-
turing and user expenence al Our new premises:

Unit D, 318 High Road,
Benfiest, Essex SS7 5HB
TO TAKE THAT TEST DRIVE —
PHONE 0268-793381
(Weekend Committee visits
weicome by prior arrangement)

g

g4

PARTRIDG‘E
ELECTRONICS

Head Office. 56 Flest Road. Benflest. Exsax SS7 SJN
Talephone 0268-793256

RING 01-437 0699
FOR ADVERTISING

DETAILS

" PLANS & DESIGNS

Design and build your own electronic
dashboard
Plans. instructions, circuits, parts lists
£4 .95 inc p&p

BURLINGTON MOTOR CO. LTD.
(G8) ARCH 39M, BATH PLACE,
LEAMINGTON SPA, CY3 3AQ.

ELECTRONIC PLANS, laser
designs, solarand wind generators,
high voliage teslas, surveillance
devices. pyrotechnics and com-
puter graphics tablet. 150 projects.
For catalogue, SAE to Plancentre
Publications, String Works, Bye St.,
Ledbury HR8 2AA.

MAKE SOME SPECTRUM CeNCe
Simple Computer Controller for
Machinery and Models using your Sinclair

Spectrum.
A little black box which piugs into the
expansion socket of any Spectrum and
enables you to drive two small to medium
stepper molors (up to 2AMPs per phase)
or up to 8 DC motors, relays, lamps or any
other DC device.
Simple to Program and built by an
engineering firm for its own use. You can
use it for CNC turning, milling or co-
ordinate drilling.
Reliable, Prototype still running after three
years use. We provide Interface,
instructions, software, hints and
examples. Price: £125 in¢ carriage and
VAT. Power supplies and Stepper Motors
available. We will be pleased to quote for
larger units.
P.R. PRODUCTS, PARK MILL, HOBSON
STREET, MACCLESFIELD, CHESHIRE

SK11 8BE Tel: (0625) 22800.
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FREE BOOKLET
on
BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES

D >2O0I<AO0Mrm

051-523 8440
AD ELECTRONICS

217 WARBRECK MOOR
AINTREE, LIVERPOOL L9 OHU

LIVERPOOL

PROGRESSIVE RADIO

47 Whitechapel. Tel: 051 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS’

Open: Tues-Sat 9.30-5.30

LONDON

FOR COMPONENTS
LOTS OF NEW DEVISES
LOTS OF LOWER PRICES
Phone for our catalogue:
01 452 0161/450 0995 Telex: 914 977
40 Cricklewood Broadway,
London NW2 3ET.

STATK.JN‘ ROAD, CULLERCOATS,
NORTH SHIELDS, TYNE & WEAR NE30 4PQ
091 251 4363

87/93 Dale Street Tel: 051 236 0154 1

PHONE OR WRITE FOR YOUR COPY

RETAIL OUTLETS

ALARMS COMPONENTS

3" CF2 Maxell disks
3.5” unbranded DS disks

Bulk storage, 5.25"/50
Bulk storage, 3.5”/80
Epson MX/FX80 ribbon ...
Epson MX/FX100 ribbon
Epson LX80/86 ribbon ....
M/Tally MT80 ribbon
Printer cable, PC1512/1BM

Access card accepted.

5.25” unbranded disks, DS96, TPI ..

—
J
Y COMPUTER SYSTEMS AND COMPONENTS

.. £0.90
.. £0.35
.. £6.90
.. £8.00
215
. £3:10
.. £2.50
.. £2.90

All prices inc. P&P, please add VAT at 15%.
T-STYSTEMS LTD.
The Signal Cabin, 61 High Street, Orpington, Kent BR6 0JF.

Tel: 0689 22196

PROMSs - EPROMs - PALs
ANY PROGRAMMABLE IC SUPPLIED
OR BLOWN

Typical prices (exciuding VAT)

- VP>SO0IJI-<OMmMrm

(Data Entry P&P extra)

2716 £4.20 ....cciconvonn 2732 £3.85
27B4E285 ... acanesee 27128 £4.40
BIPOLAR PROMs from £1.35
e.g. 825123, 185030, 745288
PALs, PLDs etc. from £3.26
e.g. 825153, 16L8, EP310
Full design and prototyping service.
Any quantity programmed - SAE or
phone for details.

P.L.S., 80 Central Road,
Worcester Park, Surrey, KT4 8HU
Phone: 01-330 6540

FREE DELIVERY

12” 8N 150W MONACOR
PA POWER SPEAKER £25

Just send your name &
address with number
required, to:

CHAN ELECTRONICS
9 Croall Place, Edinburgh EH7 4LT
Pay Pastman on delivery.

S.H. COMPONENTS presents
18 pages of very competitively
priced semi-conductors,
switches, Opto Electronics, eic.
Send 50p to: 17 Beeley Road,
Grimsby, S. Humberside.

Cabon Film Resistors %W E24 seres 0.51R to
10MO -1p 100 off per value-75p 1000 off in even
hundreds per value-£7 Metal Film "W 10RO 1o 1MO
5% F12 senes-2p 1% E24 seres-3p wWall
metai/carbon film €24 series 1RO 10 10MO-1%p 1
Watt metzl/carbon film E12 series 4R7 to 10M0-5p
BC107/8/8-12p BC547/8/9-8p BCIB2L 184L-10p
BFYS0/51/52-20p 2N305550p TIP31A,32A-25p
TIP.41,42-40p

Tantalum head ssbminiature elestrotytics (Mids/Volis)
0.1/35, 0.22/35. 0.47/35, 33/16-14p 4.7/35-15p
22135, 4.7125. 10/5-15p 4.7/35, 6/8/16-16p
10/16.22/6-20p 22/16-30p 33/10-30p 47/10-35p
100/6-40p

Aluminimum Elsctrolytics (Mids/Volts)

1/50. 2.2/50, 4.7/25, 47150, 10116, 10/25, 10/50-
5p 22/16, 22/25-8p 22/50, 47/16, 47/25, 47/50-8p
100/16. 100/25-Tp 100/50-12p 100/100-14p
220/16-18p 220/25, 220/50-10p 470/16, 470/25-
11p1000725-18p 100035, 220/25-22p 4700/25-70p

Miniature Polyester Capacitors 250V Wig. Vertical
Mountis

ng.
01..015, 022, 033, 047. 068-4p0.1-590.15; 22-
6p 0.47-8p

Mylar Capacliors 100V Wkg. Verfical Mounting E12
ries.
1000p 10 8200p-3p .01 to,068-4p 0.15p0.15,0.22-6p

Subminiature Caramic Piate 100V Wkg. EI2 Series
Vertical Mogniing.

2% 1P6 to 47P-3p 56P fo 330P4p 10% 390P to
4700P-4p Ceramic plate/disc E6 Series 50V 22P to
47-2p

Polystyrsne Capacitors 63V Wky. E12 Serles Axial
Mounti

ng.
10P to 820P-3p 1000P to 10.000-4p 12,000P-5p
1N4148-2p 1N4G02-4p 1NS404-14p WOT bridge-25p
DAS1-6p AA143-8p WO05-20p 1N4006-8p Zener
diodes £24 series 3V3 10 33V 400mW-8p 1 watt-12p
L.E.D's Fied. Green & Yellow 3mm & Smm-10p Smm-
35p 20mm fuse 0.1A to5A quick blow-5p Anti Surge-
8p High Speed drills 0.8mm, 1.0mm, 1.3mm, 1.5mm
2mm-25p Expo Reliant drilling machines 12V d.c. with
improved 3-faw chuck-8.50 Nicads AA-80p HP11-£2
PP3-£420 Universal Chargers-26.50 Glass reed
switches single pole make contacts-8p Magnels-12p

e Sty NSRS P el e el el e
THE C.R. SUPPLY CO., (DEPT ETI),
TH ETL. FOR APRIL ISSUE 5
CALL JULIE PR TICK ON 01.437 0699 = 26 JANUARY 127 Chesterfield Road,
EOR ADVERTISING DETAILS Sheffield S8 ORN. Tel. 557771

B e Rates: Lineage 51p per word (VAT inclusive) minimum £7.65
' C LAS S l F I E D C 0 U P O N semi-display £12.20 per single column cm. No reimbursements l
for cancellations. All ads must be pre-paid.
| ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED ADVERTISEMENT NAMIC . ot h ata s oo oo 2o s TaTeles e o b alays o! aTe hale ol S iatn vcemswiore5% oivim s |
: DEPT, No. 1 GOLDEN SQUARE, LONDON W1R 3AB. e BAATOSS <. o5 ol et S o rereiva e ST S o W A Rk m s < /ol s I
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HART ELECTRONICS are specialist producers of kits for
designs by JOHN LINSLEY-HOOD. All kits are APPROVED
by the designer.

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS

Complete record and replay circuits for very high quality low
noise sterec cassette recorder. Circuits are optimised for our
HS16 Super Quality Sendust Alloy Head. Switched bias and
'equalisation to cater for chrome and ferric tapes. Very easy to
assemble on plug-in PCBs. Complete with full instructions.

Complete Stereo Record/Play Kit.......o..ooeeu. . £33.70
VU Meters to suit ... :

Reprints of original Articles
860X Stereo Mic AmpPlifier......oveeeeeeieeuannnnns £8.70

LINSLEY HOOD 300 SERIES AMPLIFIER KITS

Superb integrated amplifier kits derived from John Linsiey-
Hoods articies in "HiFi News".
Ultra easy assembly and set-up with sound quality 1o please
the most discerning listener. ideal basis for any domestic
sound system if quality matters to you. Buy the kit complete
and save pounds off the individual component price.

K300-35. 35 Watt. Discount price for Complete Kit . £98.79
K300-45. 45 Watt. Discount price for Complete Kit £102.36
RLH4&5. Reprints of Original Articles from "Hi-Fi News'
............................................ £1.05 no VAT

LINSLEY-HOOD SUPER HIGH QUALITY AM/FM TUNER
SYSTEM.

Our very latest kit for the discerning enthusiast of quality
sound and an exotic feast for lovers of designs by John
Linsley-Hood. A combination of his uitra high quality FM
tuner and stero decoder described in "ELECTRONICS
TODAY INTERNATIONAL” and the Synchrodyne AM
receiver described in “Wireless World". The complete unit is
cased to match our 300 Series amplifiers. Novel circuit
features in the FM section to include ready built pre-aligned
front-end. phase locked loop demodulator with a response
down to DC and advanced sample and hold stereo decoder
together make a tuner which sounds better than the best of
the high-priced exotica but, thanks to HART engineering,
remains easy to build. The Synchrodyne section with it's
selectable bandwidth provides the best possible results from
Long and Medium wave channels, so necessary in these days
of split programming. If you want the very best in real HiFi
listening then this is the tunar for you. Since all components
are selected by the designer to give the very best sound this
tuner is not cheap, but in terms of it's sound it is incredible
value for money. To cater for all needs four versions are
available with variations up to the top of the range full AM/FM
model. with any unit being upgradeable at any time. Send for
our fully illustrated details

STUART TAPE RECORDER CIRCUITS
Complete stereo record, replay and bias system for reel-to-
reel recorders. These circuits will give studio quality with a
good tape deck. Separate sections for record and replay give
optimum performance and allow a third head maonitoring
system to be used where the deck has this fitted. Standard
250mV input and output levels. These circuits are ideal for
bringing that old valve tape recorder back to life.

KS00W Stereo Kit with Wound Coils and Twin Meter
Drive.......... i e o et e S MR

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

.
Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore perform-
ance 1o better than new! Standard mountings make fitting
easy and our TC1 Test Cassatte helps you set the azimuth
spot-on. We are the actual importers which means you getthe
benefit of lower prices for prime parts. Compare us with other
suppliers and see! The following is a list of our most popular
neacis. all are suitable for use on Dolby machines and are ex-
stock.

HC20 Permalloy Stereo Head. This is the standard head fitted
as original equipment on Most decks ................ £7.66
HS16 Sendust Alloy Super Head. The best head we can find.
Longer life than Permalloy. higher output than Ferrite, fan-

4.86

tastiC freqUeNCy reSpoNSe ... ...cuuuvenrnnnnnanns £14.

HQS551 4-Track Head for auto-reverse or quadrophonic use.
Full specification record and playback head........ £14.60
HX100 Stereo Permalloy R/P head. Special Offer £2.49
MA481 2/2 Language Lab R/P head............ £13.35
SM166 2/2 Erase Head. Standard mounting.
A Y D8 e s a o e s e e e A £8.85
SM150 2/2 Erase Head. DC Type......... .. £3.80

HQ751E 4/4 Erase Head for Portastudio etc. .Z.m._ao
Full specifications of these and other special purpose
heads in our lists.

HART TRIPLE-PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level,
head azimuth and tape speed. Invaluabie when fitting new
heads. Only £4.66 plus VAT and 50p postage.

Tape Head De-magnetiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing
noise’on playback .. oot st e e ..£454
Curved Pole Type for inaccessible heads ... ..£4.85

Send for your free copy of our LISTS. Overseas please send 2
IRCs to cover surfae Post or 5 IRCs for Airmail.

Please add part cost of post, g and as f

INLAND OVERSEAS

Orders up to £10 - 50p Please send sufficient to cover
Orders £10 to £49 - £1 Surface or Air Post as

Orders over £50 - £1.50 required. K \

Personal callers are always very welcome but
please note that we are closed all day Saturday

24hr SALES LINE

ALL PRICES EXCLUDE VAT "8

. Racking Consoles
Cabinets also available
r r details
1E *

RACKZ PRODUCTS PO. BOX NO. 1402, MANGOTSFIELD, BRISTOL,
ENGLAND. BS17 3RY

ADVERTISERS’ INDEX

Audiokits
BK Electronics .49, 1BC
Cricklewood Electronics .. 22

Display Electronics ............. 8
Electromech Industries .... 58
Greenbank Electronics ..... 48

Hart Electronics ................ 66
Henrys Audio Electronics 55
Maplin Electronics

SUPPHES I s A L e OBC
Microkits 66
Omni Electronics . 66

w
(0691) 652894 | UNLESS STATED RO e
egen{-Lur0
& ‘(“"99
Stex
I I ' I c I o k I bLTD 24 hr 7 days/week
74TTL 57 & LM39%00 40 TLO72 50 MEMORIES
LS HC :sé 43 § OPO7CP 65 TL082 45 DRAM 5V NMOS
2025 1861 5535 NESSS 18 TLOB4 5 4164 B4k x1 £0.88
02 2025 183 55 55 TLO74 90 ULN2004 70 41256 256K x1 £239
04 20 25 164 5555 4416 16K x 1 £3.30
100 20 25(0 | Ao ReeDO TS SAVE OVER 40% ON OUR e o
10 20 2 6 "
N g s L ECE 00 EXEQUIPMENT MEMORIES SRAM 5V NMOS
14 20 29 DISC CON- AND PROMS 2114LP 1K x4 £150
20 20 20 TROLLERS 1000’s of delighted 2128LP 2K x8 £250
2 Sl | I cmo@ﬂ'iﬂmnzn uv 0s
7 27
42 35 wgg?; :3:% ERASED AND TESTED 6116LP 2Kx8 £1.10
51 20 25 7812 30| 4116 16K x 8 £075 8264LP BK x8 £240
7 20 39 |7ami2 a0 MS 62256LP 32K x8 £1450
85 59 | 7515¢ 2718 2K x8 £1.50
86 20 29 Aocoaoa 93 2732 4K x8 £1.50 EPROM 5V NMOS
123 6055 LM311 40 2784 8K x8 £1.20 2718 2K x8 £270
132 49 LM324 | 27128 16K x8 £250 2732 4K x8 £265
138 4048 | UM337 120| ANl taken from working 2764 8K x8 £245
138 4048 | 55| boards. Try some. You will g;gg* gg; :g g;g
153 4558 |imass 3 SAVE POUNDS £££85 L i T
ADD VAT 15% ORDERS UNDER £25 ADD £1 P&P OVER £25 POSTAGE FREE
ORDERS DISPATCHED SAME DAY BEFORE 3.30PM

DEPT (E7) 18 KOLDERMEADOW Av CORBY NORTHANTS NN18 SAJ

OMNI

Photoplay: . . i IFC } :3(1)8?

Rackz Mounting Products 66 LM741

5 2 7 A o e et S 23 7805

Specialist Semicon Devices 30 0A90/0A91
Stewarts of Reading ......... 22 Skeleton presets
Subscriptions ............. 10, 51 UM 1286 modulator
Suma Designs 23 98mm cable ties

TK Electronics
TJA Development
XEN Electronics R
Zenith Electronics ............. 35

20p + 18p or 13p stamp

ED

for @ comprehensive range of componenis aimed at the enthusiast:

ELECTRONICS

4p 1.5A 100V bridge 36p

5p Smm red leds 13p
25p Smm green leds 14p
50p 400mW zeners 10p
13p i.3W zeners 17p
11p Red/black phono plugs 14p
7.95 Quality panel meters 5.98

2.00/100 Velleman kits/Babani books

The above is 2 sample of our range and includes VAT. P&P 60p. Send forcatalogue

. Shop open: Monday-Friday 9am-6pm, Saturday Sam-
S5pm

174 Dalkeith Road
INBURGH EH16 50X
031-667 2611
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OVP POWER AMPLIFIER
OMP POWER AMPL'FIE 2 MODULES Now enjoy a

world-wide reputation for quality reliability and performance at a realistic price Four models
available 1o suit the needs of the professional and hobby market 1e._ Industry. Leisure.
Instrumental and Hi-Fi. etc. When comparing prices, NOTE all models include Toroidal
power supply. Integral heat sink. Glass fibre P.C.B _ and Drive circuits 1o power compatnbie
Vu meter Open and short arcunt proof  Supplied ready built and tested.
OMP100 Mk Il Bi-Polar Output power 110
watts RMS. into 4 ohms, Frequency Res-
ponse 15Hz - 30KHz —3dB, TH.D. 0.01%,
S.N.R. —118dB, Sens. for Max. output
500mV at10K, Size 355 X 115 X 65mm.
PRICE £33.99 + £3.00 P&P.

OMP/MF190 Mos-Fet Output power 110
watts RM.S._ into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB. Damping Factor
80. Slew Rate 45V/uS, T.H.D. Typical
0.002%. Input Sensitivity 500mV. S.N.R.
—125dB. Size 300 X 123 X 60mm. PRICE
PRICE £39.99 + £3.00 P&P.

OMP/MF200 Mos-Fet Output power 200
watts RM S into 4 ohms. Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
250. Slew Rate 50V/uS. T.H.D. Typical
0.001%, Input Sensitvity 500mV, S N.R
—130d8B. Size 300 X 150 X 100mm. PRICE
PRICE £62.99 + £3.50 P&P.

OMP/MF300 Mos-Fet Output power 300
" watts RM.S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB. Damping Factor
350, Slew Rate 60V/uS, TH.D. Typical
0.0008%, Input Sensitivity 500mV, S.N.R
—130dB. Size 330 x 147 x 102mm. PRICE
PRICE £79.99 ~ £4 50 P&P.

NOTE: Mos-Fets are supplied as standard (100K Hz bandwidth & Input Sensitivity 500mV) 1 required
P A version (50KHz bandwidih & Input Sensitivity 775mV). Order Standard or P A

Vu METER Compatible with our four amplitiers detailed above A
very accurate visual display employing 11 LE D diodes (7 green, 4
red) plus an additional on/ off indicator. Sophisticated logic control
cire for very fast rise and decay times. Tough moulded plastic
case. vath tinted acrylic front. Size 84 « 27 » 45mm

PRICE £8.50 + 50p P&P.

LOUDSPEAKERS 5" 10 15" up to 400 WATTS R.M.S
Cabinet Fixing in stock. Huge selection of McKenzie
Loudspeakers available including Cabinet Plans. Large
S.A.E. (28p) for free details.

POWER RANGE

87 50 WATT R.M.S_ Hi-Fi/ Disco

20 oz magnet 1," ally voice cail. Ground ally fixing escuicheon. Res Freq 40Hz Freq Resp to
BKH?> Sans. 9248 PRICEL10.99Available with black grille £1189 PRP £1.50 ea

12" 100 WATT R.M.S_ Hi-Fi/Disco

50 0z: magnet 2" ally vorce coil. Ground ally tixing escutcheon Die-cast chassis White cang Res
Freq!

25H7 Freq. Hesp to 4KHez Sens 95dB PRICE £28 60

£3 00 P&P ea

McKENZIE

12 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Disco.

2” ally voice coil. Ally centre dome. Red. Freq. 45Hz. Freq. Resp. 10 6-5KHz. Sens. S8dB.
POICE £34 57 + £3.00 P&P ea.

12" 85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coil. Twin cone.

Res. Freq. 45Hz Freq. Resp. to 14KHz. PRICE£35.35 + £3;00 PGP ea.

15" 150 WATT R.M.S. C15 Bass Guitar/Disco.

3" ally voice coil. Die cast chassis. Res. Freq. 40Hz Fraq. Resp. 1o 4KHz. PRICE £66.39 + £4.00 P&P ea.
10" 60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.

2" voice coil. Res. Freq. 75Hz Freq. Resp. to 7.5KHz Sens 99dB. PRICE£23.72 + £2.00 P&P.
10" 200 WATT R.M.S. C10200GP Guitar/Keyboard/Disco

2 voice coil. Res. Freq. 45Hz. Freq. Resp. to 7KHz. Sens. 101dB. PRICE £47.49 + £3.00 P&P.
15" 200 WATT R.M._S. C15200 High Power Bass.

Res. Freq. 40Hz. Freq. Resp. to 5KHz. Sens. 101dB. PRICE£73.26 + £4.00 P&P.

15" 400 WATT R.M.S. C15400 High Power Bass.

Res. Freq. 40Hz. Freq. Resp. to 4KHz. Sens. 102d8. PRICE £94.12 + £4.00 PGP.

M
5770 WATT R.M_S. Multiple Array Disco etc.
1~ voice coil. Res. Freq. 52Hz. Freq. Resp. to 5KHz. Sens. 89dB. PRICE £22.00 + £1.50 P&P. ea.
8" 150 WATT R.M.S. Multiple Array Disco etc.
17 voice coil. Res. Frag. 48Hz. Freq. Resp. to 5KHz. Sens. 92dB. PRICE £32.00 + £1.50 P&P ea.
10” 300 WATT R.M.S. Disco/Sound re-enforcement etc.
14~ voice coil. Res. Freq. 35Hz. Freq. Resp. 10 4KHz. Sens. 92dB. PRICE £36 00 + £2.00 P&F ea
15" 300 WATT R.M.S. Disco/Sound re-enforcement etc.
11" voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 944dB. PRICE £47.00 + £3.00 P&P ea

SOUNDLAB {Full Range Twin Cone}
5" 60 WATT R.M.S. Hi-Fi/ Multiple Array Disco etc.
17 vaice col Res Freq 63Hz Freq. Resp to 20KHz Sens 86dB PRICE
6 . 60 WATT R M.S_ Hi-Fi/Multiple Array Disco etc
1" vaice coil. Res Freq 56H:z Freq Resp. to 20KHz Sens. 89dB PRICE£10 928+ £1 50 PP ea
8" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc

+" voice coil. Res. Freg 38He Freq Resp 1o 20KHz Sens B83d8 PRICE £12:99 -
10" 60 WATT R.M.S. Hi-Fi/Disco etc

17.” voice coil Res. Freq. 35Hz Freq. Resp to 15KHz Sens 89dB PRICE£16 49 ~ £2 OO P&P
HOBBY KITS. Proven designs including glass

?ANTE@ printed circuit board and high quality
“components complete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive
microphone. Range 100/300 metres. 57 x 46 x 14mm (S voit)
Price: £8.62 + 75p P&P,
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controfied
professional performance. Rongg up to 3 miles 35 x 84 x 12mm
{12 voht) Price: £14.49 + 75p P&P. -
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/ .
RECEIVER 27MHz. Range up to 500 metres. Double coded modulation.
Receiver output operates relay with 2amp/240 volt contacts. Idesl for
many applications. Receiver 90 x 70 x 22mm (9/12 volt). Price:
£17.82 Transmitter 80 x 50 x 15mm (9/12 voit). Price: £11.25
P&P + 75p each. S.A.E. for complete list.

= =)
VISA

£9.98 .

£1.00 PP 22

£1 50 P&P ea

| Wt
3 watt FM
Transmitter

POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL

ORDERS WELCOME. SCHOOLS. COLLEGES. GOVERNMENT

- BODIES, ETC. PRICES INCLUSIVE OF V.A.T_.SALES COUNTER
VISA/ACCESS/C.0.D. ACCEPTED

MODULES

= PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY
SERVICE » LARGE S.A.E. 28p STAMP FOR RRENT LIST

BURGLAR ALARM IDEAL for Work-

Better 10 be “Alarmed’ then terrified shops, Factories,
Thandar's famous ‘Minder’ Burglar Alarm System. (Qffices, Home
Superiar microwave principle. Supplied asthree units. a0 G lied
complete  with FULLY upplie

GUARANTEED. ready built
Control Unit — Houses

nte: nection cable

crowave radar umt, 1.

up to 15 metres adjus bie y Sensitivity

Three position, key operated tacia switch — oft — test
— armed 30 second ex ry delay
_Indoor alarm Electronic swept freq. siren

10448 output
Outdoor Alarm — Electronic swept freq siren 98dB
output Housed in a tamper proof heavy duty meta

yntro!l unit and outdoor alarm contamm re-
e patteries ch prowide full prote
ains failure. Power requirement 200/260
OH2 pandable with door sensors. panic
npicte with instruchons

buttons = g
SAVE £ 138.00 usual Price £228.85
BKE’s PRICE £89.99 + £4.00 P&P

? Why buy a collaction of self assembly boards!

OMP LINNET LOUDSPEAKERS

The very best in quality and value. Made speciaily 1o suit todays
need for compactness with high sound output levels. Finished in
hard wearing black vynide with protective corners grille and carry
nandle All models 8 ohms. Full range 45Hz 20KHz Size 207 X
15% x 12" Wanus RM S per cabinet Sensitivity 1W. Tmtr dB

OMP 12-100 Watts 100dB. Price £149.99

per pair.

OMP 12-200 Watts 102dB. Price £199.99

per pair. Detivery: Securicor £8.00 per pair

1 K-WATT
SLIDE DIMMER

= Control loads up
10 1Kw
= Compact Size

Y T

[0)°319" STEREQO RACK AMPS

« Easy snap in fix-

cut out

* Insulated plastic
case

* Full wave con-
trol using 8 amp

Professional 19” cased Mos-Fet stereo
amps. Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin
toroidal power supplies, XLR connections
MF600 Fan cooled. Three models (Ratings
R.MS. into 4ohms).
MF200 (100 + 100)W. £171.35 Securicor
MF400 (200 + 200)W. £228.85 Delivery
MF600 (300 + 300)W. £322.00 £10.00

* Conforms to
85800

» Sunable for both resist-
ance and inductive loads. In
numerable applications in
industry, the home. and
disco's. theatres elic

PRICE £13.99 - 75p P&P

Gy Rt
put Sensitinty //omv

BSR P295 ELECTRONICTURNTABLE
Electranic speed control 45 & 337 :r.pm = Plus
ol x Belt dniven = Alu
um w Cue lever * Anti-
lance *
fixings *

e = DC

minium platier with strobe
skate (bias device) » Adju
Manual arm = Standard
Supplied complete with cut
Operation 9-14v D .C 65mA

Price £36.99 £3.00 P&P.

ADC Q4 mag. cartridge fur above Price £4.99 ea. P&P 50p

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo wevolution Toe low dynamic mass (no voice Co
smproved transient response with a lower distortion level than ordinaly dyn. rs As a
cro r is not required these units can be added 1o existing speaker systems of up 1o 100 watts
{mare f 2 put in seres) FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER
TYPE "A’ (KSN2036A) 3" round with protective wire
mesh, deal for bookshel! and medium sized Hi-fi
speakers. Price £4 90 each © 40p P&P

TYPE ‘B' (KSN1005A) 3'," super horn_ For general
purpose speakers, disco and P.A. systems e1¢ Price

£5 99 each | 40p P&P

TYPE ‘C’' (KSN6016A) 2" = 5" wide dispersion
horn. For quality Hi-fi systems and quality discos elc
Price £6.99 each — 40p P&P

TYPE ‘D’ (KSN1025A) 2° ~ 6" wide dispersion
horn. Upper frequency response retained extending
dow mid range (2KHz) Suitable for high guality
Hi-fi systems and quality discos Price £9.99 each

- 40p P&P

TYPE ‘E’ (KSN1038A)} 3%." horn tweeter with
sttractive silver fimsh trim. Suitable for Hi fi monitor
systems etc Price £5.99 each - 40p P&P

LEVEL CONTROL Combines on a recessed mount

ing plate. level control and cabimet input jack socket

85 ~ 85 mm Price £3.99 ¢ 40p P&P

duces an

STEREO DISCO MIXER

STEREO DISCO MIXER with 2 x S bandL &
R. graphic equalisers and twin 10 segment
LE D VuMeters Many outstanding features
5 Inputs with individual faders providing a
useful combination of the following—
3 Turntables (Mag), 3 Mics, 4 Line plus Mic
with talk over switch. Headphone Monitor
Pan Pot L & R. Master Outpul controls Qut
put 775mV. Size 360 x 280 = 30mm

Price £134.99 - £3.00 P&F

B. K. ELEGTRONIGS

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR TEL: 0702-527572
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