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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LDUDSPEAKEF!S-E INCH STEREO RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: #Independenl power supplies wilh two loroidal transtormers % Twin LE D. Vu melers %
Level controls x llluminated on/ott switch % XLR conneclors % Slandard 775mV inpuls * Open and shori circuil
proot * Latest Mos-Fels for siress free power delivery into virlually any load % High slew rate % Very low
distortion % Aluminium cases * MXF600 & MXF300 fan cooled with D.C. loud: 2r and thermal pr
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. 3

SIZES:- MXF200 W19 'xH3"2" (2U)xD11”
MXF400 W19 'xH5"s’ (3U)xD12”
MXF600 W19 'xH5"%4" (3U)xD13”
MXFI00 W19 'xH5%4" (3U)xD14%,”
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL £12.50 EACH

SERVICE* LARGE (A4)S.A. E 50p STAMPED FOR CATALDGUE »

A A LY T 7Y SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a world-wide for qualily, and p al a realistic price Four
models are available lo suil the needs ol lhe prolessional and hobby market i.e Induslry, Leisure, Instrumental and Hi-Fi
etc When comparing prices, NOTE that all models include toroidal power supply, inlegral heal sink, glass fibre P.C B and
drive circuils lo power a compatible Yu meler All models are open and short circuil proot

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watis
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS.
T.HD. typical 0.001%, Input Sensitivily 500mV, S.N R
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 -~ £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watts
{ R.M.S into 4 ohms, frequency response 1Hz - 100KHz
¥ -3dB, Damping Factor >300, Slew Rate 60V/uS
* TH.D. typical 0.001%, Input Sensitivity 500mV, SN R
-110 dB. Size 330 x 175 x 100mm.

PRICE C8®75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watls
R.M.§. into 4 ohms, frequency response 1Hz - 100KHz
-3dB. Damping Factor >300, Slew Rate 75V/uS
TH.D. typical 0 001%, Input Sensitivily 500mV, S.N.R

* Manual arm * Steel chassis * Electronic speed
control 33 & 45 R.P.M. * Vari pitch control * High
torque servo driven DC motor * Transit screws *
12" die cast platter * Neon strobe * Calibrated
balance weight * Removable head shell % %"
cariridge fixings * Cue leverx 220/240V 50/60Hz
* 390x305mm * Supplied with mounting cut-out
template.
PRICE £61.30 + £3.70 P&P

- STANTON AL500mki GOLDRING G950
PRICEQ1 6.95 + 50P PA&P PRICE£7.15 + 50P P&P

-110 dB. Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm
PRICE £132.85 - £5.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100K Hz.

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.

Vu METER Compatible with our four amplifiers delailed above A very accurate
visual display employing 11 L E D.s (7 green, 4 red) plus an additional on/of
indicator Sophislicated logic control for very fast rise and decay times Tougt
. moulded plastic case, with acrylic tinled front. Size 84 x 27 x 45mm

PRICE £8.70 — 50p P&P

LARGE SEEECTION OF SPECIALIST I.()UII)SF‘EAKERSI

’

R DJ650C * WITH ECHO %

STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu melers MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with tone control
& talk-over switch, 7 Channels with
individual faders plus cross fade, Cue
Headphone Monitor, Useful combination of
the inputs:- 3 tur {mag), 3
mics, 5 Llne for CD, Tape, Video etc.

Price £134.99 + £5.00 P&P SIZE: 482 x 240 x 120mm

LOUDSPEAKER

AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E
(50p STAMPED) FOR COMPLETE LIST.

P - From McKenzie Professional Series

|8 - From McKenzie Studio Series

McKENZIE:- INSTRUMENTS, P.A., DISCO, ETC

ALLMcKENZIEUNITS 8 OHMS IMPEDANCE

8" 100 WATT P|CB-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 80Hz, FREQ. RESP. TO 7KAz, SENS 96dB. PRICE £31.45 + £2.00 P&P
10”7 1OOWAT'I'.C1O 100GP GUITAR, VOICE KEYBOARD, DISCO, EXCELLENT MID

RES FREQ 72Hz, FREQ. RESP TO BKHZ, SENS97dB PRICE £38.89 — £2.50 P&P

PIEZO ELECTRIC TWEETERS - MOTORO!

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improvea
transient response with a lower distorlion level than ordinary dynamic tweeters. As a crossover is not required
these units can be added lo exisling speaker systems of up 1o 100 walls (more if two are pul in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

; TYPE ‘A’ (KSN1038A) 3" round with protective wire mesH. Ideal far
‘bookshelf and medium sized Hi-Fj apeakers. Price £4.90 - 80p P&P.
TYPE 'B' {KSN1005A) 34" super horn lor genéral purpose speakers.
disco and P.A. systems elc. Price £5,99 - 50p P&P.

TYPE ‘C’ (KSN10164) 2°x5" wide dispersion horn tor quality Hi-Fi sys-
v tems and qualily discos elc. Price £6.99 ~ 50p PAP.

TYPE ‘D' (KSN10254) 2°36" wide disparsion hom. Upper frequency
response retained extending down to mid-range (2KHz). Suitable for high
quality Hi-Fi systems and quality discas. Price €9.99 - 50p P&P.

TYPE ‘E' (KSN1038A) 3%." horn tweeter with attractive silver finish trlm.
Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P.

LEVEL CONTROL Combines, onar. d ting plate, level control
and cabinet inpul jack socket. 85x85mm. Price £4.10 —~ 50p P&P.

10" 200WATT S C10-200GP GUITAR, KEYB'D, DISCO, EXCELLENT HIGH POWER MID.

RES. FREQ 69Hz, FREQ RESP TO 5KHz, SENS 97d8 PRICE £53.21 ~ £2.50 P&P
12" 100WATT FC12-100GP HIGH POWER GEN, PURPOSE, LEAD GUITAR, DISCO

RES FREQ. 49Hz, FREQ. RESP TO 7KHz, SENS 98d8 PRICE £40.35 - £3.50 P&P
12" 100WATT P €12-100TC (TWIN CONE) HIGH POWER, WiDE RESPONSE, P A , VOICE, DISCC
RES FREQ 45Hz, FREQ. RESP TO 12KHz, SENS 97dB PRICE £41.39 + E3 50 P&F
12" 2OOWAT'T§C1 2-200B HIGH POWER BASS, KEYBOARDS, DISCO,P A

RES: FREQ 45Hz, FREQ RESP. TO 5KHz, SENS 99dB PRICE £71.91 + £3.50 P&P
12" 300WATT § C12-300GP HiIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC.

RES. FREQ. 49Hz, FREQ RESP, TO 7KHz, SENS 100dB PRICE £95.66 + £3.50 P&P
15-100BS BASS GUITAR, LOW FREQUENCY, P A , DISCO

RES FREQ 40Hz, FREQ RESP TO 5KHz, SENS 98d8 PRICE £ 59.05 + £4.00 P&F
15" 200WATT [P C15-200BS VERY HIGH POWER BASS
RES. FREQ. 40Hz, FREQ. RESP. TO 3KHz, SENS 98dB.
15" 250WATT §C15-250BS VERY HIGH POWER BASS
RES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99dB. PRICE £90.23 - £4.50 P&F
15" 400WATT §C15-400BS VERY HIGH POWER, LOW FREQUENCY BASS.

RES FREQ. 40Hz, FREQ RESP TO 4 KHz, SENS 100dB PRICE £105.46 — £4.50 P&F
18" 500WATT §/C18-500BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS.

RES. FREQ 27Hz, FREQ RESP TO 2KHz, SENS 98dB PRICE £174.97 — £5.00 P&F

EARBENDERS:- HI-FI, STUDIO, IN-CAR, ETC|

ALL EARBENDER UNITS 8 OHMS (Excepl EBB-50 & EB10-50 which are dual impedance tapped @ 4 & 8 ohm)

PRICE £80.57  £4.00 P&F

THE VERY BEST IN QUALITY AND VALUE

Made especially to suit today's need for compactness with high output
sound levels, finished in hard wearing black vynide with protecnve
corners, grille and carrying handle Each untt incorporates a 12" driver
plus high frequency horn lor a full lrequency range of 45Hz-20KHz.
Both models are 8 Ohm i Slze: H20" x W15" x D12"

CHOICE OF TWO MODELS
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET

OMP 12-100WATTS (100dB) PRICE £163.50 PER PAIR
OMP 12-200WATTS (200dB) PRICE £214.55 PER PAIR

SPECIALIST CARRIER DEL. £1250 PER PAIR

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR

RES. FREQ. 40Hz, FREQ. RESP TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES FREQ. 40Hz, FREQ. RESP TO 5KHz, SENS. 99dB. PRICE£13.65 - £2.50 P&P
10" 100WATT EB10-100 BASS, HI-FI, STUDIO

RES_ FREQ. 35Hz, FREQ RESP TO 3KHz, SENS 96dB

12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO
RES.FREQ 26Hz, FREQ RESP TO 3 KHz, SENS 93dB. PRICE £42.12 - £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5" 6GOWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC
RES.FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6'2" GOWATT EBG-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB

8" 6OWATT EBB-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES.FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB.

10" 6OWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
RES, FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB.

PRICE £30.99 - £3.50 P&P

PRICE £9.99 - £1.50 P&P
PRICE £10.99 - 1.50 P&P
PRICE £12,99 - €1.50 P&P

PRICE £16.49 - €2.00 P&P

THREE SUPERE HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Slereo, 150W
Bridged Mono
250 WATTS (125
Bridged Mono
400 WATTS (200 -~ 200) Siereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Features:

* Stereo, bridgable mono * Choice of
high & Tow fevei'inputs x L & A levei
conlrols * Remole on-off * Speaker &
:‘hrnl nnbgu-.inn
POSTAL CHARGES MER ORDER £1.00 MINIMUM, OFFICIAL |
ORDERS FROM BCHODLS, GOLLEEES,GUVT EQD'EBVIP;EIZT\‘%

R.

+ 125) Slereo, 250W

PRICES: 150W £49.99 250W £99.99
400W £109.95 P&P £2.00 EACH

PRICES INCLUSIVE OF V.AT. BA OUNTE
ACCESS ACCEPTED 8Y POST, PHONE OR FAX,

"
PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS 4

IW TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL &+

PERFORMANCE. RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0 5SAMP
PRICE £14.85 + £1.00 P&P

FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATTERY.
PRICE £8.80 + £1.00 P&P PHOTO: 3w FM TRaNKS

B.K.ELECTRONICS

UNITS1& 5 COMET WAVgSEDUTHENDUON*SEA.

ESSEX
Tel: 0702 -527672 Fax:0702-420243
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Rapid Fuse Checker

12

Mark Daniels provides the details for this simple project.

Universal I/O Interface for a PC 16
Converting your computer to a sound sampler is just one of the many applications this
very useful project can provide. Neil Johnson gives the details.

Coping With Radiation

24

Douglas Clarkson reports on one of the hazards of everyday living.

Heartbeat Monitor

30

Build this sensitive amplifier to keep an eye on your health. Shabaz Yousaf explains.

The AutoMate Mixing Desk Part 7 38

This month, Mike Meechan examines the subject of EQ and the reason for it.

A Flashy Wizard’s Hat

48

Be the star of the party by building this novelty LED sequencer with our cover PCB.

Andrew Armstrong reports.
Aerial Tuner Unit

52

Use this simple device to maximise the signal strength of incoming radio signals

Digital TV Part 5
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hat is the difference between a TV and a

computing system? The differences should
be easy to describe. This may have been the
case in the past but nowadays the definition
must vary according to the job the computer
can perform. This software driven machine
can calculate, present data, text and graphics
on screen and provide synthetic and sampled
audio. Most people might describe television
as a box of moving pictures with sound.
Very soon the differences will not be easy to
describe because computers are now and will
be using more animated high resolution ‘pic-
tures’ coupled with sound and TVs are adopt-
ing larger memory storage for display of data
(teletext) and picture-on-picture information
for seeing ‘whats on the other side’. Solid
state recording of data is also a possibility.

e

The Multi-Media package

Promotions, PR and Ad-people have in
the past used slide and overhead projectors
and sound reinforcement to add to the effec-
tiveness of their campaign. Now Multi-
media systems are replacing those old tools.
Like a travelling salesman with suitcase in
hand, the technology can ¢ do-it-all’ forthem.
TV, audio and computer technology have
combined to produce their requirements. |
Although not new, (Who remembers Ad-
vanced Interactive Video?) the older tech-
nology suffered from bulky packages. Now,
with laptops and CD ROMs the media boys
are mobile thanks to the two technologies
merging. So your TV of the future could
well be a computer producing sound vision
and data.

ETT- OCTOBER 1992
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E t’s not often I get fan mail. but I did get one letter recently
from a very reverend gentlemen from Port Elizabeth in
South Africa. He refers to my comments in June’s Open
Channel, when I discussed a new dog coller which emits an
ultra sonic signal whenever the dog barks. Then he goes on
to describe Port Elizabeth as a city with a 700,000 strong
human population and seemingly almost as many dogs.
Apparently, each month in Port Elizabeth some 4,500 people
are bitten by dogs. Indeed, in the course of his work, he
himself has been bitten many times.

As an avid electronics enthusiast he built a project which
is, in essence, an ultrasonic dog repeller - printed originally
in arival electronics magazine to ETI. He says it works well
but is expensive. A cheapo design would he feels, be very
popular.

It’s an interesting thought. Most people in the UK now
have access to such dog repellers and it’s estimated that many
of them are saved the trauma of dog bites with their use. It’s
also interesting to consider that use of an effective dog
repeller renders useless the very fact why some people have
dogs in the first place - to deter people from entering the
property where the dog is kept. With an effective dog
repeller, anyone: postman, policeman, burgler, vicar,tinker,
taylor and so on, can gain acess without trouble from the dog.

I suppose it depends on what kind of state you live in -
democratic state, soap box state, soap opera state, police state
- astohow dog repellers are viewed. It’s probably not beyond
the credibility of most ETI readers to leamn that in South
Africa, dog repellers have been banned by the police.

Perhaps some of our new readers could design a simple
but effective dog repeller (shotguns are not acceptable!) in a
sort of competition, over the next few months. Accent on
novellty and portability please - maybe built-in to a human
dog coller (which means the gentleman concemned has the
perfect cover when questioned by the police why dogs avoid
him). Send proto-types to me via the editor. I'll try them out
on my dog to decide the best.

TV Times

Considerable rethinking has to be done by the Independ-
ent Television Commision (ITC), the body charged with the
reponsibility of governing the Independent Television net-
work. This is because the ITV companies around the regions
are finding it increaswingly difficult to maintain profitable
operation, given the restrictive controls forced upon them
recently. Theoretically, ITV companies cannot merge and
even cannot hold a large part of one another’s shareholdings.

Yet television is becoming more of an open market.
Under Governmentally imposed regulations [TV companies
will see their market shares reduce, and they cannot do much
to restrengthen their positions. Even worse, in just over a

year’s time, foreign television companies will be able to buy
into our ITV market, even though those foreign governments
will not allow our companies to do the same with theirs.

Something has to give. Recently, Yorkshire Television
and Tyne Tees Television were allowed to merge - in a deal
agreed by the ITC to be a very special case. If this is a one-
off special case (and no further mergers allowed) then trouble
is justaround the comer. ITV companies in a supposedly free
market are not free at all to do what is best for their business.
Laws will have to be changed.

If this isn’t a one-off then rules are going to be bent in
finely tuned ways as the ITV companies’ lawyers can dream
up. If more than just a couple of loopholes are found in current
legislation, then the whole thing is going to look like some-
thing of a mockery.

Trouble At Paddy Rise

Following on from my comments last month about the
wonders of technology; filing my column in true roving
reporter mode - from the far flung comers of the globe in
computerised fax format, I”ve hit upon a snag. If you didn’t
catch ETI last month, I’ll give you a rapid update: I’'m on an
extended working holiday, taking family and friends cara-
van, computer fax, deaf dog and fortunately pen and paper
around the country and beyond for the summer or until the
money runs out.

Things were fine while [ was able to pitch the caravan on
sites with an electric hook-up. Here there is power enough to
switch on the caravan reading lamps, heat the water, chill the
wine, shower the dog and most importantly boot up the
computer to allow me to process a few words. Things were
even better when the odd phone point could be located within
reach of the computer. Then I could download all I’d written
since the previous tumultuous meeting of Faraday’s dream,
Bell’s nightmare and Babbage’s joke.

But problems arose as the caravan headed evermore
westward, mains electricity and telephone points became
evermore scarce. Finally, around the time this column began
to emita glimmer of formulation in my mind, the twain began
never to meet at all - if you follow my gist. Here on the
western shores of Treland, overlooking the Atlantic it’s dam
nigh impossible to get a caravan site with electricity at all, let
alone find one with hook-up points. As for telephones, the
locals would never allow those new fangled gadgets any-
where near the peat bogs in case the countryside becomes
spoilt by progress.

So here I am relying on the original communications
method complete with writer’s cramp. So this month’s
column is by pen, paper and post. It is I supose a delicate
reminder that technology only goes as far as we let it and we
can stop it any time we want.

Keith Brindley

ETI OCTOBER 1992
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he need to provide music for

church services on board
Royal Naval ships has inspired a
Naval Engineer Officer, SubLieu-
tenant Jeff Crofts (22) from Bris-
tol, to design and build the MIDI
Accompanist, gaining him the top
award in the Young Electronic
Designer Awards (YEDA) com-
petition.

The MIDI Accompanist relies
on the MIDI (Musical Instrument
Digital Interface) connection
found on the back of most modern
electronic keyboards. The MIDI
Accompanist is a sequencer, as it
is a dedicated unit that gives in-
structions on the MIDI Interface
concerning the sequence of previ-
ously stored notes that are to be
produced by the keyboard.

The MIDI Accompanist reads
the music from cartridges that
must be recorded and encoded,
but allows the user flexibility in
controlling how they are played
back. The user can conirol the
speed and can transpose the mu-
sic while it is playing. Playback
can also start with an optional
introductional phrase. 2

The data is held on a 64K byte
PROM, which represents some
12000 notes in up to 200 se-
quences. The Accompanist is
expandable to hold 4 such
PROMs. The music is originally

playedon akeyboard andrecorded
on a PC using a commercial
sequencer program. The music is
edited then stored as MIDI files.
These files are heavily compressed
by a specially written PASCAL
program, to produce a proprietary

file format. Information is added
concerning how the music se-
quences should be replayed, and
the complete cartridge is pro-
grammed.

Sub Lieutenant Crofts de-
signed the instrument whilst

studying at the Royal Naval Engi-
neering College (RNEC), Ply-
mouth. For the second year run-
ning an RNEC entry has won the
YEDA top award.
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Gardners of Christchurch
offers a toroid transformer design
antd manufacturing facility which
produces high-performance coils
for the most extreme operating
environments.

Aerospace, military and trans-
port represent typical areas of
application for toroids which must
endure severe ambient conditions,
these include the outer limits of
‘G’ forces, temperature swings,
vibration and humidity.

Recent applications for spe-
cialised toroids include one for
high G force aerospace instru-
mentation which required the use
of an aluminium reinforced resin
bonding technique.

Furtherinformation contact

Gardners Limited

Tel: (0202) 482284.
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'n what should be called the
- ultimate in function watches,
the new multifunction LCD watch
from Maplin is an extremely well-
specified digital watch which cou-
ples renowned Casio quality with
a host of useful features. The
normal timekeeping display
shows the day of the week, date,
year and the time in hours, min-
utes and seconds. A ‘chronom-
eter’ function automatically com-
pensates for leap-years and
months of differing length, A 24-
hour stopwatch works to a resolu-
tion of 1/100 second.

In addition to a switchable
daily alarm and an hourly bleeper,
there is a countdown alarm. Also
featured is an extremely useful 8-

— T, —

digit 4-function calculator with a
watch face keypad. This keypad
is also used to enter data into the
50-page telephone and schedul-
ing memories. Each telephone
memo ‘page’ cam comprise 8 let-
ters and 12 numbers, while the
scheduling facility will allow 5
letters per page. To prevent un-
authorised people from gaining
access to any information stored
in the watch, a ‘private’ password
function has been incorporated.
Further security devices include a
battery power fade display. Cer-
tainly a unit to watch out for.

The data bank watch costs
£31.95 (including VAT) from
Maplin Electronics.

he Home Office is now using

two videoconferencing sys-
tems supplied by PictureTel Cor-
poration. The Model 400 is a
complete videoconferencing sys-
tem on wheels and can be rolled
to any location. Once connected
to a power point and a telephone

socket, it is ready to use.

The video calls are dialled like
an ordinary telephone call, and
cost around £15 for one hour.

Videoconferencing has already
been used to give evidence in the
UK civil court, in May 1992, and
in a criminal trial, in 1991. The

General Council of the Bar and
the Law Society are both regular
users of PictureTel
videoconferencing equipment.
Videoconferencing isalreadyused
for court hearings in the US.
PictureTel Corporation is
headquartered in Danvers, Mass.,

USA, and established its Euro-
pean headquarters in the UK in
May 1991. The company has been
selling equipment in Europe since
1988. In 1991 PictureTel’s turno-
ver was $78Million

sing conventional telephone

lines, a new portable naviga-
tion system will provide harbours
with the facilities of conventional
radar systems at a fraction of the
usual cost. Marine pilots will
now be able to view raw images
transmitted from shore based ra-
dar stations independent of the
ships own systems.

Entitled Pilotwatch, the sys-
temis designed and manufactured
by DB Electronics of Merseyside
for Gloucester Harbour Trustees,
and will be in use during the

construction of the second River
Sevemn Bridge. The system will
provide a full harbour radar pic-
ture of the area upstream and
downstream of the new road
bridge which crosses the Severn
Estuary over the English Stones.
Comprising eight portable dis-
plays and two radar stations, one
on the English shore and one on
the Welsh shore, remote control-
led via telephone lines from a
central operations room,
Pilotwatch is the first fully inte-
grated system for a harbour of any

E;

size.

Pilots navigating the Severn
will carry the portable receiver on
board in its own briefcase and
receive real time pictures broad-
cast over a VHF voice channel
from the shore based radar sta-
tions enabling pilots to see con-
struction activity on the far side of
the bridge sitelong before they
reach it - improving navigational
safety particularly during poor
visibility.

The Harbour Controller, in the
operations centre receives a raw
radar image transmitted over tel-
ephone lines without loss of in-
tegrity. Able to verify continu-
ously the position of construction
traffic, buoys, changing sand-
banks, anchored vessels and un-
controlled inshore traffic the Con-
troller is not dependent on what
the ships are saying, he will see
for himself. This also allows
Controllers to assess accurate ar-
rival times of visiting vessels.

DE Electronics developed
Pilotwatch from its data compres-

= f S

sion image transfer technique
which communicates real time
images without loss of integrity.
Capable of high resolution and
positioning accuracy it transmits
aneight colourimage. All vessels
in the VTS area share the same
images from the same shore based
antennae: Radar pictures can be
broadcast from any number of
radar stations, over a standard
VHF channel to any number of
portable receivers regardless of
their position, direction or speed,
something which no microwave
based system can do.

It differs from conventional
radar systems in that it does not
use expensive microwave links.
Instead, it severs the connection
between transceiver and display
and communicates the analogue
“A scan” output from the IF am-
plifier. The encoding system uses
afour dimensional, data compres-
sion algorithm to transmit the raw
radar image to the original radar
display.

6
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PLUG-IN PC MULTIMEDIA

BOARD MERGES VGA AND
LIVE VIDEO

A rcom has released a pow-
erful new multimedia adapter
board for PCs which allows col-
our video and VGA signals to be
combined into a single display.
Integrating text/graphics and live/
still video windows provides the
means to reduce hardware costs
and improve user interface ergo-
nomics in a wide variety of pro-
fessional computer system appli-
cations including process control,
security, image processing, posi-
tioning and automation. Desig-
nated PCVideo, the PCbus plug-
in is priced at £740.

The combined VGA/video dis-
play is very easy to control, pro-
viding a flexible building block
for system designers. A camera,
VCRorTV video source-inPAL,
NTSC or SECAM format - may
be software-selected from the
board’s three inputs. Video win-
dows canbe selectively displayed,
scaled from full screen down to 1/
64 size, and positioned in the
VGA graphics/text display by ei-
ther colour keying to the VGA
signal, or by defining X-Y coordi-
nates. One live video window may
be displayed, plus an unlimited
number of captured - or frame-
grabbed - stills. Still images may

be accessed by the host PC CPU,
enabling designers of vision rec-
ognition systems to employ im-
age processing techniques. Still
images may also be saved to disk,
or loaded from disk to a
window,for applications where
archiving and recall is required.
Alibrary of Croutines is provided
with the board to facilitate soft-
ware development.

The design of PCVideo is
based around Chips & Technolo-
gies’ 82C9001 device for image
capture and display, plus a Philips
chipset to decode/matrix the com-
posite video. Three quarters of a
megabyte of video RAM is pro-
vided onboard to support the full
colour operation. Memory access-
ing can be selected to operate in
either linear or page modes, ena-
bling designers to optimise the
system’s performance depending
on which particular 80XXX-fam-
ily CPU is resident in the host PC.

PCVideo is a half-size board
with a 16-bit interface, and plugs
into any standard PCATbus ex-
pansion slot. The only additional
connections required, apart from
the three video inputs, are the
VGA signal input and output, and
a Feature connector in order to

Genlock the two displays.

In addition to the dual display
function, Arcom has included a
number of useful hardware facili-
ties on PCVideo to simplify in-
stallation, configuration and main-
tenance. An advanced offset
addressing scheme reduces the
number of bytes required for
PCVideo to just four, making it
easy to install in the PC’s limited
free I/O space. Hex dials are pro-

vided to set this address, in pref-
erence to DIL switches. Monitor
LEDs assist system integrators
with system commissioning and
diagnostics; one indicates the
board has been selected, another
that live video is present.
Further details contact:
Alan Timmins at
Arcom Control Systems Ltd,
Tel: (0223) 411200

SIEMENS, IBM AND TOSHIBA TO DEVELOP NEW

SEMICONDUCTORS

hree of the world’s leading

semiconductor companies -
Siemens AG, IBM Corp., and
Toshiba Corp. - have announced
an alliarice that will result in ad-
vanced semiconductor devices for
the end of this decade and into the
next cenfury.

The three companies will co-
operate in development of a 256-
million-bit dynamic random ac-
cess memory (DRAM) and its
process. This sophisticated
submicron technology will be a
basis for production of future gen-
erations of highly dense chips.

For customers, this agreement
should accelerate availability of
memory chips with 16 times more
capacity than are available today,
as well as other advanced compu-
ter’ components, such as micro-
processors and chips for telecom-
munications.

Siemens and Toshiba will also
conduct project-related activities
at their own facilities. The devel-
opment team will focus on the
process technology for fabricat-
ing features only 0.25 microns
wide - 400 times narrower than a
human hair. (One micron is one
millionth of a metre).

At the peak of the develop-
ment phase, more than 200 re-
searchers from the three compa-
nies will support the effort.

By teaming up, the three firms
aim to speed up the multiyear
dévelopment process and be first
with quarter-micron technology
in their products.

“The agreement enables the
earliest availability of latest chip
know-how for systems applica-
tions,” stated Karlheinz Kaske,
president and Chief Executive
Officer, Siemens. “It contributes

to future applications in telecom-
munications and industrial fields
far beyond the turn of the century,
and assures our customers of our
engagementin microelectronics.”

DRAMs are fingemail-size
silicon devices that store elec-
tronic data in products ranging
from mainframe computers to
home appliances. The 256Mb
DRAM, using quarter-micron
technology, will be able to hold
the entire works of William Shake-
speare and Johann Wolfgang
Goethe, as well as the Manyoshu,
the Kokinshu, and the Tail of
Genyji. There would be still enough
bits left to store a typical edition
of the Intenational Herald Trib-
une. The 256Mb chip will follow
the 64Mb DRAM, now under
development by several compa-
nies, and today’s 16Mb chip,
which IBM was first to introduce

into a product earlier this year.

The DRAM development
process is a technology driver.
The knowledge and expertise
gained in developing a new gen-
eration of memory chip can be
applied to other, more sophisti-
cated semiconductor devices, such
asmicroprocessors and other logic
devices.

The three-way alliance an-
nounced today is an outgrowth of
separate, longstanding relation-
ships among the companies. Sie-
mens and IBM currently work
together in 16Mb DRAM manu-
facturing and 64Mb DRAM de-
velopment. Recently, IBM and
Toshiba signed a flash memory
technology agreement. Siemens
and Toshiba have been collabo-
rating in various semiconductor
areas, including IMb DRAMs,
standard cells, and gate arrays.

ETI OCTOBER 1992

www americanradiohistory com

Ihee w




PATTERN RECOGNITION TECHNOLOGY ACHEIVED BY

ne of the first applications of

Neural Computer Sciences’
powerful new PC-based neural
network  package called
NeuralDesk, is likely to result in
the widespread availability of in-
telligent, fully-automatic, signal
recognition systems. The appli-
cation is by Domain Dynamics,
who have used the package to
automate the recognition of data
from the output of its signal
processing technique, TESPAR
(Time-Encoded Signal Process-
ing And Recognition). Currently
available in the form of two cir-
cuit boards, TESPAR is capable
of being converted to a single
piece of silicon - opening up a
host of applications such as rec-
ognition of individual voices or
signatures for security purposes,
or machinery health monitoring.

TESPAR provides an efficient
means of capturing and storing a
single elemental ‘signature’ of
acoustic activity, which then pro-
vides a reference for recognising
patterns. The technology solves
long-standing problems in pat-
tern recognition and has recently
been licensed by numerous major
corporations. g

The circuitry is processor-
based and digitizes sample data,
for example a person speaking,
into special codes which repre-
sent the waveform. The code sys-
tem creates a new digital lan-
guage for describing and
comprehending acoustic informa-
tion. It outputs these numerical
codes as matrices. From these

NEURAL NETWORKS

samples, a single statistically-rel-
evant reference or archetype-ma-
trix is generated, regardless of the
length of data analysed. Up to
now, comparing this reference to
new data in order to recognise
patterns has involved the use of
statistical correlation techniques.
The reference data provided by
TESPAR is extremely compact, a
couple of hundred bytes, it is ideal
for use in embedded and real-
time systems, and Domain Dy-
namics has been searching for a
means of automating the match-
ing process. Neural Computer
Sciences’ neural network provides
the solution in an efficient way.

The neural network provides
ameans of automatically compar-
ing new data with the reference
matrix and quickly distinguishes
between the input which, although
slightly different to the reference,
is an acceptable match, and data
which varies slightly. As the cir-
cuitry required to embed a neural
network is quite modest, Domain
Dynamics expects to be able to
produce a single-chip neural net-
work plus TESPAR solution
within one-two years. Very high
volume applications such as ul-
tra-smart cards for biometrics rec-
ognition including signature
indentification, and smart locks,
are just two potential end applica-
tions of this combination of tech-
nologies.

Domain Dynamics is now
working with NCS to develop
neural network-based matching
systems which are geared for sim-

ple real-world use. For example,
one likely product for condition
monitoring is based on a ‘traffic
light’ principle. This would use
the neural network to drive three
LEDs which provide a continual
status indication of machinery
health. The neural network is
trained using recorded data of the
machinery, and could be pro-
grammed to light a green, yellow

orred LED depending on how far
data deviated from the norm. This
could be used to protect expen-
sive or safety-critical machinery
such as turbines for power gen-
eration or aircraft engines.

For further details please
contact:

Nick Hallwood,

Neural Computer Sciences,

Tel: 0703 667775

Lasers can be used to correct
shortsightedness, remove
birthmarks, drill teeth, make holo-
grams and eavesdrop on other
people’s conversations. ‘Living
With Lasers’an exhibition that
looks at the widespread use of
laser technology in daily life,
opened on 15 July, at the Science
Museum. It is the second in the
“Science Box’ series of rapid re-
sponse exhibitions on contempo-
rary science, sponsored by Nu-
clear Electric plc.

Professor David Phillips, Head
of Chemistry at Imperial College,
who opened the exhibition said
“When the first laser was built in
1960 it was termed a ‘solution in

search of a problem’. Since then
lasers have found and solved an
incredibly diverse range of scien-
tific problems and continue to
spawn new areas of research. This
exhibition highlights just some of
these remarkable and still evolv-
ing advances”.

Street theatre-style” perform-
ances and drama workshops where
children become a laser beam are
among the “Living With Lasers”
special events that have taken
place over the summer. Hologra-
phy lasers in medicine and
whether or not Star Trek’s matter
transporters will come true are
justsome of the lecture topics that
will be explored.

The ‘Living With Lasers’ ex-
hibition explains why laser light
is different from ordinary light. It
also covers applications of laser
technology in Communications,
Medicine and dentistry, at home,
at the office or in the shops.

The exhibition also has a laser
light display and a specially com-
missioned hologram.

Special drama events for “Liv-

-ing With Lasers” have been de-

veloped by the Science Museum
in conjunction with Floating Point
Science Theatre (FPST). Street-
theatre style performances pro-
vide a light-hearted introduction
to the applications of lasers using
mime. Visitors find out through

audience participation how a la-
ser decodesabar-code. Children’s
drama workshops explore how
light is generated; how laser light
is absorbed by tattoos and port
wine birthmark stains; and what
makes laser light different from
ordinary light. Members of FPST
are all qualified scientists or en-
gineers as well as mime/physical
performers. They specialise in
combining science and art to cre-
ate exciting and fun events.

Living with Lasers is on un-
til 30th September 1992 at the
Science Museum in Exhibition
Road, London
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Experimental
neural
microchip

A n experimental neuralmicro-

chiptharcan process 100,000
patterns/second, independent of
the size of the patterns, has been
announced by Bill Communica-
tions Research Corp.

Development of the custom
chip took four years. The com-
pany previously had published
scholarly papers about the ex-
periment but went public with the
details of the chip after making
certain performance improve-
ments.

The chip uses 992 synaptic
connections (496 bidirectional
connections) among 32 on-chip
neurons. The synapse array con-
sumes the bulk of the silicon real
estate.

Each synapse digitally stores
5-bit weights ranging from -15 to
+15. To speed processing over
methods that convert analogue
inputs into digital ones, Bellcore’s
approach enforces the effect of
the synaptic weights by multiply-
ing the analogue voltage inputs
by each weight and outputting the

result as analogue current.

Unlike previous versions of
the experimental microchip, the
new version can be cascaded to
literally any network size. The
128-pin device’s expandability
derives from its having half its
pins dedicated for data paths that
can lead to adjacent chips in a
cascade.

Thelearning methodis termed
a relaxation technique because
inputs to the internal neural net-
work stimulate it to a higher en-
ergy level before allowing it to
relax into its lowest energy state.
The lowest energy state defines
the output of a standard engineer-
ing /0 function. The learning
method then detects the error in
that output state (compared with
the known correct output) and
adjustits internal synaptic weights

until each input is relaxed into the
desired output. After all of the /O
pairs have been learned, the neu-
ral network can be inserted into
working systems.

The new chip uses feedback
connections for speedier detec-
tion of errors during the learning
phase and for quick retrieval of
static patterns after learning.

Bellcore plans eventually to
integrate the silicon into its exist-
ing telephone-switching systems
with custom ‘glue’ microchips. It
cited several telecom applications
for the chip, including network
management, operations, tel-
ephone-call routing, cellular-
phone frequency assignment, data
compression and voice recogni-
tion.

E-beam
prober
guides

-beam probers have now be-

come important for reaching
within the depths of complex
semi-conductordevices. The ATE
Division of Schlumberger Tech-
nologies hopes to make probers
even more essential with the re-
lease of an advanced version, the

SDS 5000HX. Among other fea-
tures, the HX is one of the first
probers to offer automated failure
analysis.

The rationale behind the HX
is the denser and finer geometries,
faster operating frequencies and
shrinking signal levels found in
new IC generations. To deal with
those, the HX is equipped with
better signal-to-noise ratios for
small-signal measurements, sub-
micron probing capability and
wide-measurement bandwidth
(up to 4GHz).

The improved S/N ratios stem
mainly from a patented acquisi-
tion technique called dual-gate
acquisition. The technique cuts
correlated noise and boosts ac-
quisition speed by holding down
the averaging needed to obtain an
optimal signal. A small-signal
mode provides further improve-
ment when working with memory
and otherlow-voltage waveforms.

To achieve an 80nm probe
size, the IDS 5000HX’s design-
ers modified the electron-optical
column and changed the design of

the unit’s detector and collima-
tor. By adding a selectable acqui-
sition mode, customizable for spe-
cific IC technology, the designers
slashed acquisition times by up to
a factor of 10. Enhancing the
detector and acquisition software
also improved speed, as well as
the HX’s waveform accuracy.

IDA software also determines
the best place to place a probe,
speeding diagnostics even further.
The result is that users need only
modest skill and little knowledge
of a chip’s design.

Virtual reality

irtual reality is now attracting

the attention of major elec-
tronics companies seeking to tap
the technology’s potential for fu-
ture products as well as research
applications. Virtual laborato-
ries would make it possible not
only to simulate a design or con-
dition but also to interact with it
and control the simulation while
it is running.

At IBM’s T.J.Watson Re-
search Centre, six researchers are
exploring scientific uses for vir-
tual reality. The general theme of
the work is the creation of a vir-
tual laboratory.

In the past, problems that re-
sisted algorithmic solutions re-
quired physical models to test
possible solutions. But high-
speed computers have allowed
simulations to serve as precursors
to actual models.

Now, a new breed of special-
ised input and output devices -
from helmet-mounted displays to

electronic body suits are avail-
able.

Virtual reality could allow sci-
entists to bring their native per-
ceptual abilities to bear on a prob-
lem instead of just applying their
intellects.

Real-time interactive
simulations could greatly simplify
the running of interative solu-
tions. For instance, researchers
could tune parameters on-line as
a simulation runs to control the
streamline solutions.

IBM hopes to realise its idea
of computational ‘steering’ to
solve problems more intuitively
and more easily than in a conven-
tional laboratory. “When you en-
ter a virtual laboratory, the first
thing you might do is attach an
electronic version of test probes
to the simulation running there in
order to interact with the current
experiment,” said Larry Koved,
IBM researcher.

Another goal of the virtual
laboratory is to allow researchers
to interact within a simulation.
“When people work on these types

of problems, they tend to work
together in groups. But they may
be in different locations - or look-
ing at the same information in a
different fashion,” Koved said.

Car design is one discipline in
which engineers must resolve
ergonometric and electricalissues;
for example, dashboard knobs
must not only activate the correct
functions, but they must also be
within a driver’s reach. Virtual
reality could simplify the resolu-
tion of such divergent problems.
“Each engineer could give the
other a tour of their results even if
they are in different geographical
locations,” Koved said.

Ultimately, some applications
- such as database visualisation -
may become more important than
theirphysical correlates. “In some
cases, the simulation itself will
become the object of the collabo-
ration, and since its only repre-
sentation is in the medium, you
will have to bring multiple people
into it to explain it to them,”
Koved said.

Koved’s group has constructed

several demonstrations of its vir-
tual laboratory concept. The lat-
est is a three-dimensional system
called Rubber Rocks, that repre-
sents each participant’s perspec-
tive on separate computer screens.
Participants deflect spontaneously
appearing rocks away from them-
selves and toward the other play-
ers before the rocks explode.

It takes seven IBM RS/6000
workstations to run Rubber Rocks
with two players (more partici-
pantsrequire additional RS/6000s
to render the graphic representa-
tion). One RS/6000 simulates
bouncing rubber rocks, two man-
age communications, another
reads electronic glove and head-
tracking gear, and the last recog-
nizes spoken commands.

More ™
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20 Mhz DX processor .
- 2megs RAM. Exp 10 meg -
- 40 meg hard drive .
- 1.2 meg 5-1/4" floppy + 2serial 1

- 32K cache exp. 64K .

lightning disk accass

Installed VGA card
Enhanced 102 key k/board
Complete with MS-DOS 3.3

8 free slots- 6 off 16 bit!
The MP386 quaiity made by Mitsubishi 16 last a lifetmel Brand naw with
all manuals and sattware plus Super PC-Quick Disk Accelersiar for
Oy cemcm

parallel ports

£499 -

A COMPLETE IBM PC COMPAT
SYSTEM FOR ONLY £99!!

Just plug In and go--' fuily exparxiabia - the Display
compieta with 12" mono Monltar, B4 key keyboand, 360k 5-1/4" fieppy disk drive,
128K RAM, 2 serial and 1 parallel port plus DOS with manual. Many other features
Include 7 slat backplane, all metal case, 150 watt PSU and US made mother-

Board. In very good used condition with 80 day guarantee. At the unique price of:

PC-G0f Systarri supplied

Ay

FLOPPY DISK DRIVES
la " from .95 - 372" from £21.95!

Masslve purchasaes of standard 514" and 312" drives enables us
to presant prime product at indusiry beating low prices!| All units
(unless slaied) are ramoved from often brand new equipmen
and am tully tested, afigned and shi ta you with & 90 da
guarantee and oparate from sta voltages and are of sland!
ard size. All ere [BM-PC competible (1 312" suppaned).

3.5” Panasonic JU364 720K* £21.958)
3.5" Mitsubishi MF3553C-L. 1.4 Meg. Lapiops only* £29.95(8)

3.57 Mitsubishi MF353C.D. 1.4 Mag, Non laptop®  £29.95(B)
5.26" Teac FD-55(36). 360K halt helght. £22 95(8)
5.257 Teac FD-55(72). 720K hall height. £24.95(B)
* Deta cabie included in price. I

Shugart 800/801 relurpishad & tested £175.00(E)
‘Shugart 851 double aided relurbished & tested  £275.00(F)
Mitsubl sl M2894-53 double sided swilchabie

hard ar sof! sectors- BRAND NEWY £250.00(E)

Dual 8" drives with 2 mbyte capadity housed In a smart case
with built in power supplyl Ideal as exterdor drives| £499.00(F)

End of line purchase scoop! Brand new NEC D2246 B” 85
megabyte of hard disk storage! Full CPU control and Industry
standard SMD interface. Ultra hl speed transfer and access time
leaves the good old ST506 interface standing. In mint condition
and comes complets with manual. Only. £299(F)

THE AMAZING TELEBOX!

onve our monitor into a
s, QUALITY COLOUR TVII

TV SOUND
& VIDEQ

TUNER!

The TELEBOX consisis of an attractive fully cased mains
povwered unit, cornaining all electronics ready to pluginto a host
of video monitors made by manufacturers such as
MICROVITEC, ATARI, SANYO, SONY, COMMODORE,
PHILIPS, TATUNG, AMSTRAD and mary more. The compasite
video output will aiso plug directly Info most viden recordars,
allowing reception ol TV ehannels not nommially recelvabia on
most lelavision recelvers (TELEBOX MB), Push butlon contrais
ont ihe frond panel allow reception of 8 fully tuneable *off alP” UHF
colaur talevision or video channels, TELEBOX MB covars vir-
tally all television frequencies VHF and UHF induding the
HYPERBAND as used by most cable TV operalors. Composite
and RGB video outputs are located on the rear panel for direct
connection to most makes of monitor. For complete compatibility
- even for monitors without sound - an integral 4 watt audio
amplifier and low level Hi F audio output are provided as
standard.
Telebox ST  for compesits video Input monitors
Telebox STL as ST but with Integral speakef £36,
Telebox MB  as ST with Muitiband tuner VHF-UHF-Cable.

& hyperband For overseas PAL varsions state

5.5 or 6mhz sound spacification £69.95
' Telebox RGB for analogue RGB manitors {15khz) £69.95

Shipping code on ail Teleboxes is (B)

RGBS Telobox aiso suitabie for iBM mulisync manitors with AGB
analog and composits syne. Overseas versions VHF & UHF call.

SECAM / NTSC not avaiable.

No Break Uninterruptable PSU's
Brand new a 8d 230 volts Unintermiplabie power supplies
from Densel. Model MUK 0565-AUAF s 0.6 kva and MUD
1085-AHBH Is 1 kva. Both have sealed lead acid batteries. MUK
afe Infermal, MUD has them in a malching case. Times from
Intarrupt are § and 15 minutes respectivaly. Complata with full
operation manuais. ......... MUK.._ .E240 (F) MUD......e525 (G)

£32.95

LECTRONICS -

Optional FITTED extras: 266K RAM L£15; 640K RAM £39.
12" CGA colour monitor with card £88. 2nd 5-1/4”
(or 360K Hf preferred) £29.95. 20 mbyte hard drive £90,

1992 Summer lssae of Display News now available -

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30

R 1 e 3al v | % 3
§ E E ."'. i'“. § *"’5 .':" Dept ET, 32 Biggin Way.
Seoe” 2 “use’® & PO S

Upper Narwood,
Leridon SE19 3XF.

All peices for UK Maintand, UK custore s add 17.6% YAT to TOTAL ordar amourt, M
walcone-minimum accourt order £30. Carringe charges (A)=E2.00. (Aij=43.75. {8
| Al goods supplied subjent to our standand Conditions of Sale and urises othenwi

T20K floppy

£99 (3]
POWER SUPPLIES

Power One SPL200-5200P 200 watt (250 w paak).Semi opan
frame giving +5v 35a. -6v 1.6, +12v 4a (Ba peak}, -12v 1.5,
+24v da (6a peak). All guiputs tully regulated with over vollage
protection on the +5v oulput. AC Input seiectabla for 110/240
vac. Dims13” x 6" x 2.5, Fully guaranteed RFE. £85.00 (8)

Power One SPL130. 130 watts. Selectable (or 12v (4A) or24 v
(2A). v @ 20A. £ 12v @ 1.6A. Switch mode, New,  £59.95(B)
Astec AC-8151 40 walis. Switch made. +8v @ 2.6a. +12v ®
23.-12v @ 0.1a. 6-1/4" x 4" x 1-3/4" Now

Greendale 19ABOE 60 walts switch mode.+5v @
124 15v @ 1a. RFE and fully tested. 11 x 20 x5, 5cms. £24.05(C)
Conver AC130. 130 watt I¥-grade VDE spac.Swilch mods,+5v
@ 158.-5v@ 1a212v @ 6a 27 x 12,6 % 6.5cms_ New. £48.85(C)
Boshant 13090, Switch mode.Ideal for drives & system. +5v@ 6a,

+12v ® 2.6a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B)
Farnell G8/40A. Switch mode. Sv @ 40a.Encasad £95.00(C)
Farnel! G24/55. As above bui Zév @ Sa. £65.00(C)

| BB Model B APM Board
£100 CASH FOR THE

wiN_£100 MOST NOVEL
CASH! DEMONSTRATABLE
: APPLICATION!

BBC Model B
allows us to offer you the PROFESSIONAL version of the BBC
computer at 5 parts onty price. Used as a front end graphics
system on large networked systems the architecture of the BBC
board has so many similarities to the regular BBC model B that
we are sure that with a bit of experimentation and ingenuity many

type computer on a board. A major purchase

usefil appiications Wi be found for this boardll It is supplied
complate with a cannactor panel which brings all the /O to "D’
and BNC type connectors - all you have to do is provide +5 and
112 v DC. The APM consists of a single PCB with most major
ic’s socketed. The Ic's are too numerous to list but Include a
6502, RAM and an SAAS05¢ isisisxi chlp. Three 27128
EPROMS contain the custom operating sysiam on which we
have no data, On application ol DG power the syslam boats and
provides dlagnestic Infommation on the video outpul. ON board
DIP switches and jumpars select tha ECONET address and
anable tha four extra EPROM sockets for usar softwarg, Appx.
dirs; main board 13 x 10%, VO board 14" x 3", Supplied tested
with ciruit dlagram, data and competition amvbtn&n.'z
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SPECIAL INTEREST

Tro 0-18 vdc bench PSU_ 30 s. New
Fujitsu M3041 600 LPM band prmter
DEC L5062 CPU board
R & Schwerz SBUF TV lest transmitter
25-1000mhz, Comptete with SBTF2 Modulator
Calcomp 1036 large drum 3 pen plotter
Thuriby LA 160B logic analyser

1.5kw 115v 60hz pawer sourcs £ 950
Anton Pillar 400 Hr 3 phase frequency converler 75Kw  POA
Newton 400 Hz 70 Kw convarler POA
ADDS 2020 VDU terminals - brand new £ 225

£ 650

Sekonlc SD 150H 18 channe| Hybrid mecomder E2000
HP 7580A A1 B pen high speed drum plotter £1850
Kanwood DA-3501 cg tester, laser pickup simutator £ 350

BRAND NEW PRINTERS

Microline 183. NLQ 17x17 dot matnx. Full wicith,
Hyundal HDP-@20. NLQ 24x18 dat matrx tufl wiciti.
Qume LetteePro 20 dalsy. Quma QS-3 Interfaca, §g)
Centronlca 152-2 9 x 7 dol matrix. Full width. €149
Ceotronice 158-4 9 x 7 dot mairix Sarlal. 9-1/2° widthE 90

£139 (D)
£149 (D)
£39.95

LONDON SHQP
Open Mon-Sat -5,20
Thursday (il 8.00pm
215 Whitehorsa Lana,
South Norwood,
London, SE25 .

punched tar any corfiguration of equipment mounting plus eady
£ 470 Mountedintegral 12 way 13 amp socket switched mains distibu-
£2950 ton siip make these racks some of the most versatile we have
£ 150 ever sold. Racks may be slacked side by side and therelore

require only Iwo side penels or stand singty. Ovarall dimansions
£6500 are 77-1/2"H x 32.1/2°D x 22°W.

£ 375 Rack 2

4 inch
4 inch

send large SAE - PGCKED with bargains!

DISTEL & The Orlginal
Free diel-up detabasa
000’s of keme+info On Line
V21, V22 & V22 bis

081-679-1888

rimn arder E10,
~E5.50. (C)~£8 50. (D)=£11.50. (E}=f 14.00 (Fl=C18.00 (G} =Cal . Scotans
ice stated guarantwod for 90 days. All guararieed on 3 retum 1o base basig. Ughts reserved iof
changa pricas & epecifications without prior notice. Ordere subject to stock, Quotations wilhngly given

DERLAND!

MONOCHROME MONITORS
THIS MONTH'S SPECIAL?
—, There has nover bean a deal lie this onel
% +| Brand spanking new & boxed monttors

These ate over-engineered for ultra
reftabiilty. 9° green screen composite
Input with atched non-glare screen plus
switchable highlow impedance input and
output for daisy-chaining. 3 front controls and 6 at rear, Standard
BNC sockats. Beautiful high contrast screen and affraclive casa
with cammying iedge. Perfect as a main or backup monitor and for

quantlty usersl 039 95 each r}l[‘)ll or 5 for £185(q)
COLOUR MONITORS
HI-DEFINITION COLOUR MONITORS
SAVE £59 .- ONLY £100
WHEN BOUGHT WITH
THE 386 ABOVEI
14" Philips Model CM8873 VGA mul-
tisync all the way up to 34Khz with §40
X 480 resolution. This ona has avery-
thing! Two gwitchss enable you to
select CGA, EGA or VGA and chgital/analog. Unusual for a
professlonal monitor, sound is algo provided, with a volume-
control. There is also a special "Yext® swiich for word pracessing,
spreadsheets and the ilke. Compatible with virtualty all com-
puters Including IBM PC's, Amiga, Atari, BBC, Archimedes etc. |
Good used condition (possible minor screen bums) 90 day
uarantes. 15" x 14 x 12". Only. £159(E)
E 12" high definition colour monitors. Nice A,
tight 0.28" dot pitch tor superb clarity and
moderh twa tone plastic styling. Operates
from any 15.625 khz sync RGB video source
with RGB analog and compesite sync such as
Atari, Commodare Amiga. Acam Archimedes
& BBC. Measures only 13.5" x 12° x 11", Also
tunctions as quajily TV with our RGB Taisbox. Excellent used
condilion with 90 day guarantee. In nice two tane beige and
brown casa, Only €144 (E)
Brand new Centrontc 14" menitor for iIBM PG and compattbles
at a lowsr than avar pricel Complately CGA equivaien, Hi-res
Mitsubishi 0.42 dof piich giving 668 x 507 pixeis. Big 28 Mh2
bandwidth. A super monitor in atiractive style moulded casa Full
80 day guarantea, Only
NEC CGA 12" IBM-PC compatible. High =
Quality ex-equipment fully tested with a 90
day guarantee. In an attractive two tone