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UL ER IS oWV JEGS:T] THOUSANDS PURCHASED
HIGH POWER, TWO CHANNEL 19 INCH RACK 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: *independent power supplies with two loroidal translormers % Twin L.E.D. Vu melers %
Level controls * Illuminaied on/off swilch x XLR tonnectors * Standard 775mV Inputs * Open and shorl circuil
proof % Lalesl Mos-Fets lor stress free power delivery into virtually any load * High slew rate % Very low
dislorlion * Aluminium cases * MXF600 & MXF90{ fan cooled with D.C. loudspe and thermal profection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19"xH3'2" (2U)xD11”"
MXF400 W19"xH5"." (3UxD12"
MXF600 W18 'xH5"+" (3UxD13”
MXFI00 W19 'xH5 %" (3U)XD14%”
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP VARISPEED TURNTABLE CHASSI

-
v

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

SRR IS RGPS STANTON AL500mMkii GOLDRING G950
PHICEE16.95 - SOPPAP _PRICEL7.15 - 50P P&P
ISTEREO DISCO MIXER DJ6500 * 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 Monilor. Useful combination of
the following input: (mag), 3
mics, 5 Line for CD, Tape, Video etc.

Price £134.99 + £5.00 P&P SIZE: 482 x 240 x 120mm
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS- TD
LOUDSPEAKERS-19 INCH STERED RACK AMPLIFIERS

PIEZO ELECTRIC TWEETERS - MOTOROLZ

]

E

Join the Piezo revolution! The low dynamic mass (no voice coil) ol a Piezo weeler produces an improved
transient response with a lower distortion level lhan ordinary dynamic tweeters. As a crossover is not required
these unils can be added to existing speaker syslems of up to 100 watts (more il two are put in series, FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.
'“‘x_e‘, TYPE ‘A’ (KSN1036A) 3" round with proteclive wire mesh, Ideal for
S bookshell and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
A TYPE ‘B’ (KSN1005A) 3" super horn lor general purpose speakers,
.| discoandPA.systems elc, Price £5.99 + 50p P&P.
. TYPE'C’ (KSN1016A) 2"x5" wide dispersion horn for quality Hi-Fi sys-
© tems and quality discos etc, Price £6.99 + 50p P&P.
TYPE ‘D' (KSN1025A) 2"x6" wide dispersion horn. Upper frequency
response retained extending down to mid-range (2KHz). Suitabl& for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.
TYPE ‘E’ (KSN1038A) 3%" horn tweeter with attractive silver linish trim,
Suitable for Hi-Fi monitor systems eic. Price £5.99 + 50p P&P.
LEVEL CONTROL Combi onar d ting plate, level control
and cabinet input jack socket. 85x85mm. Price £4.10 + 50§ P&P.

DSPEAKERS)

THE VERY BEST IN QUALITY AND VALUE

Made especially to suit today's need lor compactness with high output
sound levels, finished in hard wearing black vynide with protective
corners, grilie and carrying handle Each unit incorporates a 12" driver
plus high frequency horn for a full frequency range of 45Hz-20KHz.
Both models are 8 Ohm imped. Size: 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, £12.50 PER PAIR

[ AR STEREO BOOSTER AMP

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
Bridged Mono
250 WATTS (125 + 125) Stereo, 250W
Bridged Mono
400 WATTS (200 + 200) Stereo, 400W
Bridged Mono
“ ALL POWERS INTO 4 OHMS
Features:

RIES + FRIENDLY
STAMPED FORCATALOGUE »

el AT LU T ]IV SUPPLIED READY BUILT AND TESTED

These modules now enjoy a world-wide reputalion for quality, reliability and perlormance al a realislic price Fou
models are available lo suil the needs of lhe prolessional and hobby market i.e. Induslry, Leisure, Instrumenlal and H—=
etc. When comparing prices, NOTE that all models include loroidal power supply, inlegral heat sink, glass tibre P.C 8 z~
drive circuils to power a compalible Vu meler. All models are open and short circuil prool

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 wars
R.M.S. into 4 ohms, frequency response 1Hz - 100K+
-3dB, Damping Factor >300, Slew Rale 45V/.2
T.H.D. typical 0.002%, Input Sensitivity 500mV, $.N &
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 — £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms. frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/u$
T.H.D. typical 0.001%. Input Sensitivity 500mV. S.N.R
-110 dB. Size 300 x 155 x 100mm
PRICE £64.35 — £4.00 P&P

y OMP/MF 300 Mos-Fet Output power 300 watts
R.M.S. into 4 ohms, requency response 1Hz - 100KHz
-3dB, Damping Factor >300. Slew Rate 60V uS
T.H.D. typical 0.001%, Input Sensitivity 500mV. $.N.&
-110 dB. Size 330 x 175 x 100mm
PRICE £81.75 + £€5.00 P&P

} OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS
¥ T.H.D. typical 0.001%, Input Sensitivity 500mV, SN F
-110 dB, Fan Cooled, D.C. Loudspeaker Protection. z
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 VERSIORS
STANDARD - INPUT SENS 500mV, BAND WiDTH 100KHz.

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SERS
775mV, BAND WIDTH SOKHz. ORDER STANDARD OR PEC.

Vu METER Compatible with our four amplifiers detailed above. A very accurs=
visual display employing 11 L.E.D.s (7 green, 4 red) plus an addilional o
indicalor. Sophisticated logic control for very fasl rise and decay times. Touss
moulded plastic case, with acrylic tinted fronl. Size 84 x 27 x 45mm.

PRICE £8.70 + 50p P&P

LOUDSPEAKERS)

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKEF
GRILLES, CROSS-OVERS AND HIGH POWER, HIGF
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, ET

ALL McKENZIE UNITS 8 OHMS IMPEDANCE

8" 100 WATT P C8-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO,

RES. FREQ. 80Hz, FREQ. RESP. TO 7KHz, SENS 96dB. PRICE £31.45 + £2.00 P&*
10" 100WATT[§C10-100GP GUITAR, VOICE, KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ, 72Hz, FREQ. RESP. TO 6KHz, SENS97dB. PRICE £38.89 + £2.50 Pé=
10" 200WATT [§ C10-200GP GUITAR, KEYB'D, DISCO, EXCELLENT HIGH POWER MID.

RES. FREQ. 69Hz, FREQ. RESP. TO 5KHz, SENS 97dB. PRICE £53.21 + £2.50 P&*
12" 100WATT P C12-100GP HIGH POWER GEN. PURPOSE, LEAD GUITAR, DISCO.

RES_.FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 98dB. PRICE £40.35 + £3.50 P&~
12" 100WATT [P C12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE, P.A., VOICE, DISCZ

RES. FREQ 45Hz, FREQ. RESP. TO 12KHz, SENS 97dB. PRICE £41.39 + £3.50 P&~
12" 200WATT § C12-200B HIGH POWER BASS, KEYBOARDS, DISCO, P.A.

RES. FREQ, 45Hz, FREQ, RESP, TO 5KHz, SENS 99dB. PRICE £71.91 4 £3.50 P&:
12" 300WATT § C12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC.

RES. FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 100dB. PRICE £95.66 + £3.50 P&~
15" 100WATT P/ C15-100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO,

RES. FREQ, 40Hz, FREQ. RESP. TO 5KHz, SENS 98dB. PRICE € 59.05 + £4.00 F&>
15" 200WATT P/C15-200BS VERY HIGH POWER BASS,
RES. FREQ. 40Hz, FREQ. RESP. TO 3KHz, SENS 98dB.

15" 250WATT §C15-2508BS VERY HIGH POWER BASS.
RES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99dB. PRICE £90.23 + £4.50 P&°>
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&*
18" S00WATT §/C18-500BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS.

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

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

ALL EARBENDER UNITS 8 OHMS (Excepl EB8-50 & EB10-50 which are dual impedance lapped @ 4 & 8 ohm)
BASS, SINGLE COME, HIGH COMPLIANCE, ROLLED SURROUND |
8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 1
RES. FREQ. 40H2, 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. 40H2, 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%," 60WATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB

62" 60WATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 34dB

8" 60WATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC
RES. FREQ. 40Hz, FREQ, RESP. TO 18KHz, SENS 83dB

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

RANSMITTER HOBBY KITS

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

PRICE £80.57 - £4.00 F&=>

PRICE £30.39 - £3.50 P&P

PRICE £9.99 - £1.50 P&P
PRICEC10.99 - 1.50 P&P
PRICE£12.99 - €1.50 P&P

PRICE £16.49 - €2.00 P&P

i

3W TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL %4
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm. SUPPLY 12¥ i 0 SAMP
PRICE £14.85 + £1.00 P&P

e

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 PADP PHOTO: 3W FM TRANSMITTER

* Slereo, bridgable mono * Choice of
high & low Jevel inputs * L & R level
controls « Remote on-off & Speaker &

tharmal nr

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

POSTAL CHARGES PER ORDER E1.00 MINIMUM. OFFICIAL
ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC.
. SALES COUNTER. VISA AND
ACCESS ACCEPTEDBY POST, PHONEORFAX.

PRICES INCLUSIVE OF V.A.T.

UNITS1& 5§COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SSEG&TR.
Tel.0702-527572 Fax:0702-420243



TREAT YOURSELF . . .

ubscribe to

E.T.l. And
Choose One Of
These Superb Gifts
Absolutely FREE!

That’s right take out a
subscription to E.T.I. for
either yourself or as a gift
for a friend, and not only
will we make sure its
delivered to you each
month at no exira
charge*®, but you or the
recipient of your gift
subscription can choose
one of these superb gifts
with the compliments of
BTl

Just fill in the coupon below and
send it to the address given with a
cheque, money order or credit
card instructions to cover the cost
of the subscription. Please also
indicate in the space provided
which option choice — 1 or 2 you
would like.

We'll do the rest!

 SUBSCRIPTION BATES

umagzoposrmsa 2u

‘Europe £24.10 o .

Middie East£24.40 i'i
‘Far East £26.80 s
Rest of World £25.85 e

*UK only post free : .
Overseas rates mclude postage .
Airmail rates upon request -

- TERMS AND CONDITIONS

Thas offer closes 30 December 1991t
and is open to current ETI
subscribers who wish to renew or

extend their current subscription, but

must do so using the order form
pro
raceipt(gfgft.m‘i” L .

To guarantee your glft lfef;)re
‘Christmas orders MUST be received
by F‘ma.w BTH Decemsen 1991.

L i
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ed. Please allow 28 days for

TREAT A FRIEND!

CHOOSE YOUR GIFT
FROM 00

OPTION 1 How many

times do you wish you had a
third hand to hold
components together whilst
soldering the joints? Helping
hands, with gripper support
and magnifying glass can ]
help you perform this task
with ease. Whether it is on
the work-bench or out on
site, this handy little jig
can help you through the
awkward moments in

OPTION 2 The 12-piece
soldering. WORTH £6.00

Black & Decker Carving and

Engraving kit is a must

The tools are ideal for
enlarging and cleaning
burred holes on PCBs
and finishing-off front
panel slots. The disc can
be used for cutting
square holes and
shaping PCBs to fit into
cabinet housings.

WORTH £10.00

Why not telephone or fax your subscription to us on:
TELEPHONE 0442 66551 EXT 210 (office hours only)
Please quote ETI/IfI. Fax: 0442 66998

[} I would like to subscribe to ETI and receive a free gift
[ ] 1 would like to send ETI gift subscription and free gift

| . -

! [] New Subscriber [ ] Renewal [ _| New Subscriber [ ] Renewal

1 [/ QPTION 1 [ ] OPTION 2 ] OPTION 1 | OPTION 2
]

: Please commence with the ...........ccccocoeennn. issue

1

: | enclose my cheque/P.O. for €.....ccccevvvvvvvnnnee. payable to ASP or please debit my

I 1 1 T = i

! Access/Visa | | | l i HEER ‘ ‘ |

I

: SIGNAtUIE.......oocviiicie it o] et R R S R
: Please return to Subscription Department, Argus Spegcialist Publications, Argus House, Boundary Way, Hemel

: Hempstead, Herts. HP2 7ST ETI/14

for any home constructor.
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hanges to the school

curriculum over the last few
years to provide a broader.learning
base for our state children has been
encouraged to keep abreast of
developments in life. Sadly, as a lot
of parents know and indeed
children also know, the system
lacks the resources and
knowledgable staff to take on some
of the new subjects now on offer. A
crucial area of concern is of course
electronics coming as it does under
the technology hat.

I predicted a few years ago,
coming from education, that we
editors ‘in the business’ would
begin to see the following arrive on -
our desks:

Dear Sir,

[ am a sixth/fifth-year pupil
studying A level/GCSE technology
etc... Please can you design/
modify/send/help me in any
circuits relating to . .

As much as it is frustrating for
the pupil in not getting the
information from school, it is also
frustrating for us in not being able
to spend the time on such
investigations.  Our  younger
citizens are trying to learn from a
very narrow academic foundation
and if we are not careful it could
end in rejection of the subject.

We all know the lack of
investment into science and
technology in Britain puts us in the
bottom league for scientific
development but this deep rooted
problem finds itself reflected in our
dichotomous education system,
and in a way is self perpetuating.
Breaking traditional ‘safe’ values
and investing in new horizons is too
much of a risk-taking adventure
according to the ‘old greys’. It
would have a better chance with
younger minds in positions of
parliamentary power with a
scientific bakground, something
that is presently lacking.

Maybe the British Euro-child of
tomorrow should receive their
science and technology education
across in mainland Europe where
greater importance is placed on
such matters. T'll pass on the
practicalities of such a move but
various exchanges in other areas
have been operating for many
years.

Now the bandwagon of
environmental issues is truly
underway it might seem opportune
to get ‘people power’ onto making
the importance of science a
politically important issue.

Paul Freeman
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OPEN CHANNEL

hy, oh why can’t we (I use the term we loosely to

mean the whole world) get our act together and
stop doing things in a multitude of ways: duplicating
research and development efforts; manufacturing
many different types of products which all do the same
thing; offering a whole range of goods all-but-a-
smidgin identical in what they do; then expecting
everyone to make a fortune and be happy?

It may be a bit naive and simplistic of me (and no
doubt Her Majesty’s current Government will tell me it
is) but I'm sure the spirit of competitive materialism
which has pervaded the UK over the last twelve years
(and the rest of the world, for that matter) doesn’t
always produce the best results for us poor plebs who
use the goods, services and products which are thrown
at us. Don’t get me wrong! I'm not saying competition
isn’t a good thing. Regular readers will know I argue for
competition whenever competition is warranted.

But surely there has to be a case to answer when
too manycommodities are available in a given market-
place. In a simple example, take the town where I live.
For argument’s sake let’s call it Mytown; a small Uni-
versity town of less than 50,000 residents. We've got a
Macdonalds, a Wimpy, five pizza houses, umpteen
Chinese takeaways, about ten curry houses and count-
less great British chippies. On top of this there must be
well over twenty conventional sit-down-and-eat res-
taurants and dozens of pubs selling bar food. Unre-
markably, there are almost weekly reports in our local
rags about one or another eating outlet closing down
due to lack of custom.

Now, as | say, I'm all for competition. But compe-
tition of this sort does no-one any good. No-one makes
a good profit because sales averaged out between this
lot don’t add up to much. Customers don’t see the real
benefits of competition (that is, cheaper meals)
because none of the eating outlets can afford to lower
prices. Lower prices can ,only result if companies
increase turnovers; and that can’t happen because
Mytown is a fixed size.

Where is all this relevant to electronics? Well, con-
sider telepoint, that da¥ling of the DTI which was to
revolutionise personal® communications. Two years
ago, the Government thought we'd all be walking
round with a telepoint ‘phone in our pockets, brief-
cases or handbags by now. Then, allwe need to dois to
be within eyesight of a receiver/transmitter station and
we can hook into the public telephone network when-
ever we want.

What happened? The DTI licenced four opera-
tors to do what two, or at most three, could easily do
and so the system got out of hand. Handsets were too
expensive, the four operators couldn’t agree on a com-
mon standard, potential users couldn’t be bothered,
and operators started dropping like flies. Now there
are only two operators left at the time of writingand the
time is passed for the system. No-one wants it any-
more, preferring to rely on real telephones or cellular
carphones if they want to look cool.

Competition of this sort is self-defeating. It’s hap-
pened in the computer business, of course. Larger
companies take the lion’s share of sales, while smaller
fish are eaten or drown. Good ideas are stifled, prices
remain high, customers are confused, fat cats get fat-

ter. Yet still we don't learn.

Competitiveness should be monitored and con-
trolled by governments. This way, consumers benefit
by cheaper and better products and services, manufac-
turers and service providers benefit through increased
profits, employees benefit by being in work. Chaotic
competitiveness, unleashed and uncontrolled, is not a
happy state of affairs.

The Big, Big Blue

Talking of large computer manufacturers, over the last
few months IBM has been signing agreements with a
number of companies worldwide, and it's interesting to
speculate what it’s all leading to.

These companies (including: Apple, Inmos,
Motorola, Novell, Siemens and Wang) are all major
players —if notleading players - in their own fields, and
in one way or another have niches for themselves
which even IBM has not yet been able to penetrate.
Apple, for example, has its niche in graphics-orien-
tated computer systems, Siemens niche is in commu-
nications, and so it goes on.

[s IBM looking to get a foothold in the few remain-
ing corners of the computing market it doesn’t already
control? Is itwanting to be an even bigger blue whale in
the sea of small fish it already controls? Are there going
to be any small fish left at all in a few years, or is the big
blue whale going to eat the remaining few all up?

DCC vs MD

It looks like Philips’ digital compact cassette is going to
win the impending war against Sony’s mini-disc, sim-
ply because manufacturers want to make DCC and
not MD. In alphabetical order, companies going to
manufacturer DCC machines currently include: Bang
& Olufsen, Blaupunkt, Grundig, Kenwood, Matsush-
ita, Tandy, Thomson, Sanyo, Sharp, Sony (yes, that’s
right) and Yamaha. On the cther hand, manufacturers
who are to make MD machines are: Philips and Sony!

Maybe the impending war is really just a storm in
a teacup.

Something To Be Nervous
About

Siemens, Bull and Olivetti are going to produce a com-
puter network, provisionally called the European Ner-
vous System (don’t blame me, I only report this rub-
bish!), which is to be pan— European and according to
the European Commission’s commissioner for
research and development, Filippo Pandolfi, is essen-
tial to the future of the computer industry.

Of course it is. Building something like this will
take years of research, years of development, and
years of maintenance. [t will cost millions upon milli-
ons of pounds and keep thousands if not millions of
people in work. Companies throughout the continent
will rush to use it, and be charged excessively high
prices for the privilege.

Apparently IBM and Bull are in negotiations.

Apparently IBM and Olivetti are in negotiations.

IBM and Siemens have already negotiated.

Keith Brindley
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K Electronics has an-

nounced the launch of the
new Sub-Woofer Satellite System
from Studio Power.

At £129.00, including VAT, for
two satellite speakers and one
bass bin, BK Electronics believes
this price level to be the lowest in
the UK for a true sub-woofer sys-
tem.

The design'is targetted tow-
ards the customer who would nor-
mally choose a small, traditional
pair of loudspeakers and, for a

T

similar outlay, will be able to ben-
efit from the addition of a single
bass bin, giving a non-directional
sub-bass sound, which may be
hidden behind the sofa, curtains,
or even under the coffee table!
True stereo imagery is provided
by the small satellite speakers.

All three units are finished in a
deep grey, smooth metallic finish,
with the satellites having contrast-
ing black grilles.

The bass bin contains 2 X 6”
bass units, in a push/pull configu-
ration. Ve

The satellite units each con-
tain a 1” tweeter and a 3” mid-
range unit. The system’s power
handling is 60 Watts RMS (90
Watts Peak Music Power).

The price, including VAT, is
£129.00 plus £6.00 Postage and
Packing, and is available from BK
Electronics, Tel: (0702) 527527

very year, 50,000 people are
killed on the roads of the
European Community. More are
seriously injured. Both the Euro-
pean Commission and the var-
ious governments are committed
to reducing these figures substan-
tially. Lucas Automotive is playing
a key role in developing safety-
related technologies for improved
safety and traffic efficiency, with
other car component manufac-
turers throughout Europe, under
the PROMETHEUS programme.
Two demonstration systems,
developed by Lucas with Jaguar,
cover Collision Avoidance and
Autonomous Intelligent Cruise
Control.

Collision Avoidance

As part of the PROMETHEUS
programme, a team of engineers
at the Lucas Advanced Engineer-
ing Centre in Solihull, UK., and
other Lucas divisions, has been
collaborating with major Euro-
pean companies, including
Jaguar, to develop collision
avoidance systems suitable for fit-
ment to the majority of road vehi-
cles.

The systems use various sens-
ing methods — optical, infra-red
and radar — to detect where the
road is and the location of other
objects (vehicles, people, station-
ary objects) that are likely to cross
the path of the vehicle equipped
with the system. The system then
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assesses what threat these objects
could represent and assists the
driver in selecting the safest
course of action.

There is an enormous amount
of research and development to
be done to achieve results. The
driver has to learn to trust the sys-
tem and not generate an unjusti-
fied sense of security. Indeed, the
driver will remain responsible for
the actions of his vehicle for the
forseeable future.

Machine systems have to be
programmed to reliably detect
hazards. They must also support,
not distract or interfere with, the
driver. For example, a system
which automatically applied the
brakes when the driver was trying
to accelerate in order to overtake
a hazard would increase the risk
of a collision.

A single method of sensing is
not capable of generating all the
information necessary to produce
an acceptable collision avoidance
system.

Current work indicates that a
vision system will be effective in
good conditions but it will be
necessary to use infra-red
cameras before systems can oper-
ate in poor visibility or darkness.

The use of infra-red cameras
was vividly demonstrated in the
Gulf War but are extremely expen-
sive. The Lucas collaboration with
Pilkington, who are also partici-
pating in PROMETHEUS, will
enable the company to benefit

from improvements in this area at
the earliest opportunity.

Other methods being investi-
gated include vehicle mounted
video cameras and microwave
radar systems.

Autonomous Intelligent
Cruise Control

Whilst practical Collision Avoid-
ance systems are a longterm goal,
there are spin-offs from that tech-
nology which can be applied to
produce products in the medium
term. The technologies asso-
ciated with advanced sensors
developed by Lucas Advanced
Engineering Centre is being
applied by the Lucas Chassis divi-
sion in the development of an
Intelligent Cruise Control system
which provides the driver with

vehicle speed control in all traffic
situations as well as enhancing
passenger comfort and reducing
driver fatigue. The system gives
the driver the option of having the

car automatically control its
lateral position relative to the
vehicle in front.

The Jaguar demonstration car
has a prototype Lucas system
using a millimetre wave radar sen-
sor linked to electonically con-
trolled actuators which maintain a
set time interval of vehicle separa-
tion using automatic brake and
throttle control. Development
work is continuing aimed at pro-
viding the potential for improved
tracking control under cornering
conditions and further improve-
ments in control algorithms that
will refine the system even more.
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hermal cut-outs, the latest

new product from Quiller,
provide a reliable method of iso-
lating supply lines in applications
where dangerous over-heating
must be avoided.

Typically, the devices are
installed in temperature sensitive
areas of equipment — in-line with
electrical supplies where they
monitor the temperature. In the
case of equipment failure, over-
heating is accurately detected,
based on a pre-determined cut-off
temperature, At this point the
device goes open circuit. Once
‘blown’ the component has to be
replaced, after the problem has
been rectified.

Application areas include the
protection of fuel-pumps, trans-
former and battery pack systems,
and in domestic appliances such
as washing machines and irons.

Six ranges are available, with
temperatures ranges from 60°C to
240°C. Maximum recommended
operating currents range from bA

to 25A, with voltage from 240V to
277V (AC resistive).

For further details, contact
Quiller
417744,

Limited, Tel: (0202)

ry’s Metals has launched

Aquatrak solder paste. It
includes a formulation which
helps avoid the use of organic
cleaning solvents on circuit
boards.

Aquatrak provides the overall
performance of a rosin based
paste, in a water soluble form, giv-
ing excellent cleaning results.

Residues left after soldering

are minimal and are removed by
cleaning the circuits in water.
They create no environmental
hazard if they are washed into the
main drainage system.

Aquatrak combines techni-
cally superior solder powder and
flux for consistent bonding.

For further information con-
tact Fry’s Metals Limited, Tel: 081-
665-6666.

he UK mobile phone indus-
try, in conjunction with Doug-
las French MP, are seekingways of
promoting greater road safety
amongst mobile phone users.
The campaign, was launched
by the mobile phone industry’s
representative trade body the
FCS at the national mobile com-
munications exhibition at the
Wembley Conference Centre.
The FCS will seek to press mobile
phone users who use their com-
munication links whilst driving, to
adopt more stringent safety meth-
ods while telephoning from their
car.

In particular, the campaign will
endeavour to persuade users of
portable equipment to -install
properly approved car kits with
hands free microphones and per-
haps even the new generation
voice activated systems. The
object of the campaign is to eli-
minate the familiar scenes of driv-
ers attempting to cagntrol their car
whilst trying to tap put telephone
numbers — an act which necessi-
tates one, if not two, hands.

According to David Savage,
Chairman of the Cellular Service
Providers Committee within the
FCS, and which represents the

major air time suppliers to over
95% of the country’s cellular
users:

“Whilst there is evidence to
suggest that the correct and
proper use of a mobile phone in a
moving vehicle is no more dang-
erous than tuning the car radio
the industry is concerned about
the mis-use of hand-held portable
telephones amongst its car driv-
ing subscriber base.

“The most potentially distract-
ing action by any car driving user
is that of manually dialling a num-
ber. This is clearly compounded
when a portable is used by a driver

without an approved car kit.

“We will also be urging the
manufacturers to reduce the cost
of the necessary car kits to be pro-
portionally more in line with the
cost of handheld portable cellular
telephones” he said.

Douglas French MP has long
been an active campaigner for
some form of legislation or safety
guidelines to be introduced to eli-
minate the dangerous use of
mobile phone equipment
amongst car drivers.

Highly encouraging cleaning
performance results have
been achieved by ICIwith a clean-
ing pracess the company has
developed as a cost effective
replacement for CFC 113 solvents
in the electronics industry.

The new cleaning process,
which has no potential to deplete

the ozone layer, uses a unique

hydrocarbon alcohol formula-
tion, called ‘Evolve’. The formula-
tion is specially developed to work
in a novel multi-stage cleaning
plant, which ICI has designed spe-
cially for use in flux removal
applications.

Following customer trials, the

product and process will be intro-
duced to the UK market in 1992.

The development of the new
process is part of ICI's £100mil-
lion overall CFC replacement
programme. The benefits of the
new process have been extens-
ively assessed against a number of
key production criteria. These

include high cleaning perform-
ance, inherent worker safety, ease
of use, minimal process time, zero
ozone depletion potential (ODP)
and minimal overall environmen-
tal impact.
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ears over possible health risks

from exposure to electromag-
netic fields are greatly exagger-
ated, and have little basis in fact
according to a report published
today by the Institution of Electri-
cal Engineers.

The IEE report comes in
response to increasing concern
over the possible biological
effects of magnetic fields from
overhead power cables, house
wiring, electrical appliances and
VDU’s. Recent claims have
attempted to link cancer, suicide,
miscarriage and  personality
change to exposure to electrom-
agnetic fields.

An I[EE Working Party, chaired
by Dr Tony Barker, Consultant

Medical  Phuysicist,  Sheffield
Health Authority, spent a year stu-
dying reports of laboratory tests,
and medical investigations from
around the world. It's Report con-
cludes that there is no evidence to
show a firm link between expo-
sure to low frequency electromag-
netic fields and damage to health.

Public concern, the [EE report
claims, has been fuelled by media
sensationalism and had led to
unnecessary alarm and wides-
pread ‘electrophobia’ — the irra-
tional fear of electromagnetic
fields.

Epidemiological reports stud-
ied suggest a very slight increase
in the risk of brain cancer and leu-
kaemia for workers in some elec-

trical areas. However, they do not
provide a definite connection with
electric or magnetic field expo-
sures and may be due to other
occupational factors, such as
exposure to solvents or other
chemicals.

Laboratory studies reviewed
by the IEE Working Party have
also proved inconclusive. Most
have been conducted on an ad
hoc basis and have lacked inde-
pendent confirmation. As a result,
there is no widely accepted exper-
iment which can demonstrate any
biological effect of low level elec-

“fromagnetic fields.

The report says there has been
no national or international co—
ordination of either medical or

laboratory experiments, nor_is
there any universally accepted
technique for measuring levels of
exposure to electromagnetic
fields. Both issues, it claims, must
be addressed before any definite
conclusion can be reached.

Speaking on the IEE findings,
Dr Tony Barker said, “The Work-
ing Party was faced with numer-
ous fragmentory, isolated and
often contradictory reports. Atthe
present time we must conclude
that there is insufficient evidence
to make a health risk assessment,
or indeed, even to determine
whether there is any hazard to
health from electromagnetic
fields”.

he ES650 Powerful Scientific

IC Card is one of two new IC
Cards recently introduced by
Casio for their top-range SF-9500
Digital Diary.

Plugging the ES650 Powerful
Scientific into the SF-9500's
expansion port, the Diary
becomes a powerful programm-
able scientific calculator based
closely on the Casio FX4500p,
with all its functions plus a mem-
ory expanded almost fourfold to
4,095 steps.

The ES650 Powerful Scien-
tific offers a selection of 112 scien-
tific functions from basic arith-
metic like fractions and percen-

tagestoadvanced integration, sta-
tistical and base-n calculations,
and regression analysis. The
ES650 also incorporates 128
scientific constants.

The Card’s programming
function enables multiple pro-
grams to be stored under their
own filenames for recall.

Jump and sub-routine func-
tions allow files to be linked
together to conserve memory,
while frequently used formulae
can be stored in memory for one-
touch recall. i

The ES650 Powerful Scien-
tific IC Card is priced at £49.99.

@
[
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wo new products from elec-

tronize, a key-ring transmitter
and a dash top receiver, are said to
offer high security, with a digitally
encoded remote control for the
company’s existing alarms. With a
range of 59,046 possible codes
the user can set the code. This has
advantages for fleet operators,
who may want the same code for
more than one vehicle, or people
who want several key sets for one
vehicle.

The transmitter uses a high
power multiple pulse infra-red
system to give a range up to 5
metres whilst making it difficult to
‘crack’ with electronic scanning
devices. The low profile receiver is
designed to sit in full view on top

of the dash. To warn off intruders,
it has a high intensity red LED
which flashes continuously when
armed. A green light flashes once
as the correct code switches off
the alarm, so the owner always
knows whether the alarm is on or
off.

The transmitter and receiver
are priced separately at £17.95
and £26.55 respectively. With an
alarm and siren the complete
coded system costs around £77
with D.LY. fitting. Self build parts
kits are also available, bringing
the system cost down to about
£62.

For information contact:

Elecironize Design Tel: 021
308 5877.




honepoint, the consortium
comprising BT, France
Telecom, Deutsche Bundespost
Telekom, Nynex International
and Northern Telecom Europe, is
to suspend its telepoint oper-

ations with immediate effect.
The parties in the Consortium
have taken this decision because
of what they see as adverse mar-
ket conditions for a telepoint ser-
vice in the UK. However it is

hoped that a telepoint service
may be made available by Phone-
point in the future should condi-
tions become more favourable.
Phonepoint will be contacting
all customers direct and will offer

them a full refund on equipment
purchased from Phonepoint. In
addition BT will offer an alterna-
tive option to upgrade customers
to the Cellular service on favour-
able terms.

modules in the Imatronic
range now have an added modu-

Iaton option. Modulated versions
offer 1kHz to 100kHz modulation
with a 1ps rise time and can be

driven from any TTL compatible
source. The small modules are
suitable for replacing He:Ne

lasers giving the advantage of rug-
gedness.

An infra-red version operating
at 820nm has been added to the
range and packaged in the same
compact 49 x 16mm diameter
housing. Units in both ranges
include all the focusing optics and
require 4-5.25V DC to drive them.

The new IR diodes are avail-
able with outputs set to 1 or 3mW.
Units operating in the visible
spectrum from 660-685nm offer
outputs of 0.5, 1, 2 or 3mW
dependent on model. All units
come as a complete package with
two colour coded flying leads for
the connection of DC power.

Contact: Lambda Photomet-
rics Ltd, Tel: (0582) 764334.

M itsubishi Electric is
announcing the launch of
its: MTH301/302 S-band high
output silicon transistors, putting
silicon applications into the
higher realms of 40W power out-
put performance for 3.2GHz
applications.

Silicon bipolar transistors are
now replacing Klystron or travell-
ing wave tube amplifiers through
the demands for higher reliability
and more compact designs, Fur-
thermore, through more wides-
pread demands to increase trans-
mitting capacity in radio commu-
nications and radar, high fre-
quency and high output are now
essential.

To meet these increasing
demands, Mitsubishi has deve-
loped its silicon bipolar transistors
based on the company’s develop-
ments in high frequency, high out-
put transistors for radio receivers.
The devices operate at 28V pulse,
with a pulse width of 1ms and
50% duty cycle.

Output for the MTH301 is
16W, with a 40W output proc-
laimed for the MTH302, both at
3.2GHz and both with a collector

10

efficiency of 30%. The base
ground design devices measure
20 x 16mm overail x 5, 5mm high

for the MTH301 and 22 x 16mm
overall x 55mm high for the
MTH302.

For further information con-
tact: Mitsubishi Electric UK Ltd
Tel: 0707-276 100.

3

ETI DECEMBER 1991



ET

NEWS

stateside

Integrated
opto-
electronic
systems

tandard field-effect transis-
tors could form the basis for
integrated opteolectronic systems
in an approach that integrates the
FETs with asymmetric super-
lattices, according to scientists at
AT&T Bell Laboratories.
The compound lattices are
formed from alternating layers of
indium gallium arsenide, indium

SHEDDING LIGHT ON FETs

An asymmetric superlattice acts as the FET's gate

Asymmetric

superlattice —

Source &g

Drain

aluminium arsenide and indium
phosphide and respond to light in
the same way that capacitors

respond to electric charge. Light's

stimulation causes the energy
bands to tilt so that electrons and
holes separate in each layer of the
superlattice, storing the light
energy in an electric field. Since
FET gates operate as capacitors,
the new superlattice could be eas-
ilyintegrated into the gate site of a
standard FET, generating the
same switching effect as an elec-
tronic gate. The resultwould be an

optically switched transistor that
might be surprisingly easy to
manufacture.

~+» While many designs for photo-
transistors have been proposed
and tried, the current design is
unique in its direct integration into
standard VLSI circuits.

“We have verified the oper-
ation of single FETs controlled by
photonic gates, but the true test
will be how well they integrate into
actual circuits. The usefulness of
this approach will be determined
by the noise properties of the

devices when they are operating
in specific circuits,” said Serge
Luryi of Bell. The superlattice can
switch between charged and neu-
tral states in only 2ps, and experi-
ments with a superlattice com-
bined with a state-of-the-art FET
show switching speeds on the
order of 200 Ps.

The fact that crystal defects
actually enhance the operation of
the new device may be a boon for
practical applications.

Making 2-D

holographic

slices

An organic dye called proto-
porphyrin is enabling scien-

tists at the University of Southern

California to record images in pre-

cise time slices.
The new technique, called

‘time-resolved holography,’ lets
researchers capture a specific
two-dimensional slice from a
three-dimensional image projec-
tion. The technique could be
applied in medical imaging,
where .an image at a specific
depth is required for analysis.
Conventional holograms
encode an image as an interfer-
ence pattern in photographic
film. In place of the film, the scien-

tists dope the face of a polystyrene
block with protoporphyrin. The
surface is a plane of vibrating dye
molecules, each with a slightly dif-
ferent resonant frequency. When
light reflected from the object
strikes the polystyrene, the proto-
porphyrin  molecules  absorb
energy at their fundamental reso-
nant frequency, preserving a brief
frequency profile of the image.
Because the molecules con-

tinue to vibrate, light arriving
slightly later can retune the fre-
quency profile. By slightly delay-
ing the reference beam pulse, an
interference pattern is recorded at
a specific time out of the total
interval, during which reflected
light arrives at the image plane.
However, a permanent image
requires continuous repetition of
pulses timed at precisely the same
instant.

Increasing
current
density of
yttrium-
barium-
copper oxide

method of improving the
current-carrying ability of
single crystals of the yttrium-
barium-copper-oxide #gh-tem-
perature superconducfor has
been developed by scientists from
IBM’s Thomas J. Watson
Research Centre at Oak Ridge
National Laboratory, Argonne
National Laboratory, Ames
Laboratory and lowa University.
The superconductor is bom-

barded with tin ions, at 580, to
introduce defects into the mate-
rial’s crystal structure in the form
of columns, 20 atoms wide. The
defects inérease the maximum
current by improving the ‘pinning’
phenomena — preventing the
motion of magnetic field lines that
would otherwise produce electri-
cal resistance.

At 77 Kelvin, the critical cur-
rent density was 450,000 amps/

cm? in a magnetic field of 1 Tesla.
A proton-bombardment tech-
nique provides similar results, but
only in low magnetic fields. The
strength of the pinning and the
values of the critical current dens-
ity for these crystals are the largest
ever observed in bulk Y-Ba-Cu-O
at liquid-nitrogen temperatures in
high magnetic fields. The critical
current density also increases with
the dosage of ion bombardment.

Liquid
crystals

A new liquid-crystal switch
activated by laser light may

improve large area displays and
optical memories. The effect has
been demonstrated at Hercules
Inc’s Research Centre in an
experiment with a slightly modi-
fied standard liquid-crystal cell.
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Liquid-crystal cells are formed
by sandwiching the liquid crystal
between two glass plates coated
with transparent polyimide which
has microscopic grooves that
cause the liquid-crystal molecules
to line up in the same direcfion.

Molecules are switched into a
different alignment with the appli-
cation of electric or magnetic
fields, depending on the type of
liquid crystal. The Hercules ex-

periment is a simple variation on
this method, where the polyimide
is doped with a dye called diazo-
diamine. The dye causes a re-
alignment of the liquid crystals
when illuminated with laser light,
and the effect is fully reversible.
Illumination of the same area with
light that is polarized at right
angles to the original beam will
realign the crystals and erase the
image.

Laser-activated switching
means that very small areas of
microns or less can be switched,
leading to applications such as
adaptive optics. The Hercules
researchers demonstrated the
effect bywriting a 10-micron-pitch
diffraction grating in a liquid-
crystal cell. The same technique
could produce read/write holo-
grams or dense read/write optical
memories.
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am intrigued by the idea of

being able to exercise while
relaxing, as described in the box
here from a mail order catalogue.
Any idea how it works? I'm sure it
must be possible to come up with
a more affordable version. It
might make an interesting project.

[ bave another problem. My
car radio is a mid-eighties Ford
3-Waveband model. The FM
reception is fine with the engine
off, but sounds muffled when the
engine is running (no interfer-
ence, just as if someone has
turned the treble right out). The
mediurm and long wave are very
strange- they give no reception at
all to start with, but I have found
that if I drive under high tension
grid wires, it suddenly gives a
crackle and bursts into life! The
reception is then fine until the
engine is turned off again. Then |
have to look for more power lines
to drive under to get it going
again. ['ve had the radio out and
apart on my test bench, where it
seems to work fine. Put it back
into the car and it is the same as
before! I'm baffled. I could always
buy another radio but I"d rather
like to know what is going on —
have you come across anyhting
like it before?
Gary Smith,
Heworth, York

Firstly the Lean Machine, I can
understand and suggest the
mechanism but I'm not so sure
about the concept. It sounds like a
good old case of electrical nerve
stimulation to twitch the muscles
(remember Galvani and his frogs
legs) A movement of muscle
tissue expends energy and so on.
Well this little box of tricks
produces electrical pulses of vary-
ing frequency and amplitude to
stimulate nerves via electrodes.
Believe it or not there is an
established side to these
machines and they are used for
pain releaf. If you have known a
pregnant mother in labour then
vou might know about a “TENS’
machine. Electrodes are placed
on the back either side of the
spine and the pulsing nature of
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the box sends messages to the
brain to stimulate the production
of endorphins, the bodies natural
pain killing drugs. It’s a non inva-
sive way to dull pain. If ETI had
appeared in Victorian times you
might have seen adverts--for
various  dangerous electrical
therapies in air and in water!

As for sitting down to try to
loose body fat, I've never heard so
much nonsense — what’s wrong
with a walk or jog in fresh air!

Your other problem with the
radio, the gremlins do seem to
have creptin. From whatyou sayit
must have something to do with
the car-body shell and/or aerial
system being affected by the
engine running. Is your car shell at
the same potential as the negative
terminal of the battery when the
ignition switch is on? Do you have
good aerial connections? Is your
engine  suppresor  capacitor
working? Will there ever be
another radio like it? If listeners
are tuned in to this hum of
intrique, why not write in and
reveal all? — Ed.

Lean Machine
now with 10

toning pads

While our old LeartMachine
had eight toning pads, this
new model has #n, mean-
ing you can now &ffortlessly
exercise up to five different
muscle groups at once! Lie
back and relax while the
machine stimulates muscle
activity and gently pulls your
figure back into shape. It's
especially good for firming
thighs, tightening the waist
and reshaping hips. New
‘Soft-Start’ facility ensures a
gentle increase in the
impulse before reaching full
frequency. Lean Machine
comes in a smart briefcase
and is either mains-oper-
ated {240V AC) or, for com-
plete portability, alsoruns on
6 HP2 batteries (not sup-
plied). 10-pad Lean
Machine £99.95.

As a college lecturer in engi-
neering I, along with the stu-

dents, use PCs and associated
peripherals a great deal. With
respect to this, would it be possi-
ble to increase the number of pro-
jects you publish that are
designed in the form of a standard
8-bit or 16-bit IBM PC expansion
board.

Suggestions include:
o A Serial/IEEE convertor board.
(This would allow the PC user
access to the IEEE standard and
easy instrumentation control. Fur-
ther external devices could then
be connected to this IEEE port
allowing a great deal of potential
expansion (for future ETI pro-
jects). A total of 16 devices, with
their own addresses, could be
connected in a daisy chain to a
single expansion port of a PC!, all
under software control.) Possible
devices using the board could be:
® A voice recognition card.
® A burglar alarm with software
monitoring.
® Robot control.
® Domestic environment control
with software monitoring.

® An electronic lab — allowing
computer control of experiments
(very useful for practicals in
GCSE).

® Shortwave radio under software
control.

® A weather station where the
computer monitors and records
changes in temperature, pressure
and humidity. (Could use this for
psychic investigations for the
brave of heart!)

[ realise that many of these
cards are available commercially
(at high cost), but I think it would
be more instructive to build these
projects from scratch since this
would not only save money, espe-
cially important in education esta-
blishments, but would provide a
valuable insight into software con-
trol of hardware. I hope you can
consider some of the ideas.
Kevin Molby,

Leeds.

We certainly will, ETI is open to
anybody who has such a project
for us to feature.

PCBs iy

Redérding Colin Long’s letter
(October), [ use Easy PC,
print out artwork (X1 scale) using
a 9-pin dot matrix printer, and
then have this photocopied onto
acetate sheet at a cost of about 45
pence.

Using this method, I have pro-
duced a number of PCBs, both
single and double sided, with
enough detail to allow tracks to
pass between IC pins easily.

As for the optical diffraction, if
you arrange the artwork so that
the toner side of the copy is in
contact with the board during
exposure, this is not a problem.

You may find that the copy is
not sufficiently dark — experiment
with the copier’s contrast control
and with exposure times to rem-
edy this (or use a pen to darken

the tracks).

You will also discover that
photocopiers tend to produce
copies which are slightly
‘stretched’. The actual difference
in size between the original and
the copy is very small, and is not a
problem as component leads still
reach the necessary pads. How-
ever, if the PCB is to be double
sided, make sure both sides of the
layout are stretched along the
same axis!

Lastly, am [ to understand
from Paul Shlackman’s article
that the PIN number is stored on
the cash-card itself? CSE Compu-
ter Studies taught me that the PIN
isn’t stored on the card!

Daniel Brook,
Mill Hill, London.
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hope that I may be able to
answer the question that Mr
Carstens posed in the September
issue of ETL I am assuming that
he wishes to produce the positives
in house from EasyPC based on
an IBM compatible, as I need to
do when | am preparing a manu-
script for publication. The positive
is also used to produce the proto-
type PCB for testing and this
again is done at home. The
system [ use has produced boards
for both standard wired and
surface mount components so |
am quite happy that the output is
reproducible and accurate on the
1:1 scale. The main problem is
that output from a computer is
not cheap by any means and the
answer may not suit Mr Carstens.
Theway I achieve the outputis
using a plotter with the necessary
software in the PC. Whilst for
paper output the choice of pen is
simple, when you need to get the
output on an acetate film then
things get very difficult. A local
analytical laboratory carried out
some tests for me on the use of
acetate film, drafting film (which is
opaque) and on tracing paper.
Only acetate film lets through

nearly 100% of the light that falls
on it at the wavelength of the UV
lamps in the exposure units. In the

others it is about 1 to 2% so there.

is no choice but to use the glossy
film.

The plotter that I use is the
Roland DXY1100, the lowest cost
version of the range but I suspect
that any other plotter will do pro-
viding it will accept a pen of the
only type that I find will work. Also
the plotter must be able to draw
accurately on the acetate sheet.
The DXY1100 is good in this
respect as the acetate is held
firmly down on a baseplate and

and lifting one of the already
drawn items. 748 ink does not
seem to dry too quickly, but if you
use it on a hot summer afternoon
then you do get the same problem
as with the 747 ink. Staedtler are
well known world-wide so there
should be no problem with getting
the ink.

The pen comes from Dia-Niel-
sen a German company whose
UK office is at Lonsto House, 1-3
Princes Lane, London N10 3LU.
01-444 7108 but they do not sell
direct although they may be able
to help with offices outside the
UK. In Southern England where |

the pen is moved over it by the 's+ive they can be obtained from

drive system. Plotters that grip the
acetate and move it in one direc-
tion whilst the pen moves per-
pendicularly may have problems
if the acetate slips in the drive.
The only pen/ink system that I
can get to work consists of a
0.25mm tungsten carbide plotter
drawing point with a cross groove
and Staedtler 748 ink in black:
Staedtler makes a high density
black ink called 747 but every
time I have tried to use it the ink
dries too quickly and the drawing
is destroyed by the pen blocking

Artworker Ltd and my local
branch Artworker Southampton,
Frobisher House, Nelson Gate,
Southampton SO1 0GX holds
them in stock. The type used is the
F73142.

Flat tipped wet ink pens do not
work as they cannot get enough
ink onto the acetate film to get
sufficient density into the tracks
and pads, neither do ceramic
tipped water based pens as the
tracks end up as a line of dots.
Overhead oil based pens should
work but don’t because the oil

based ink creeps before it dries
and all the sharp edges disappear
and closely drawn tracks merge
into a large fussy blob.

The pen needs an adapter/ink
supply unit to fit the plotter to be
used. At just under £30 for the
plotter point you can see that they
are not a disposable item so you
must also get hold of a cleaning kit
and Rotring come to the rescue
with their Pen Cleaning Unit
which includes 10 sachets of
special chemical to dissolve the
remaining ink out of the pen once
it has been washed quickly under
the cold tap to remove the unused
ink.

As I said it is not cheap but the
system [ use works well for me and
gives the advantage that high
quality drawings can be produced
on paper as well.

David Silvester,
Southampton.

Some helptul tips from David. It
seems to me that what is required
is a clear plastic sheet with a matt
surface and a roughness of paper.
Only then will ink pens take to it
easily. — Ed.

Video Niceties

We have received many replies to
the video ‘life’ problem. From the
letter, it became obvious that I do
not have a home video and there-
fore had no cause to ask the same
question. Here are a couple of
replies.

ith reference to the letter

from M. P. Scotford in the

Read/Write column of the
October 1991 issue.

The answer to his video prob-

lem is quite simple (when you

know), if the record prevention

tab is removed from the back of
the tape (as with most pre-
recorded tapes) the recorder will
automatically playitas soon asit’s
inserted, whilst if the tabis in place
the recorder will wait for you to
press Play or Record or whatever.
Some manufacturers make {uite
an issue of this in the manual
calling it an Automatic Playback
System or something!

If only all lives little problems
could be solved that easily!
Paul Stenning,

Hereford.

ith regard to Mr Scotford’s

letter concerning cash
machines and video tape, [ think
can throw some light on the latter.
Video machines these days are
very intelligent beasties. Whilst
loading the tape against the
heads, they have a quick look at
what is recorded. Then they do a
quick scan round the house and
start to play the pomo tapes just
as ones wife/girlfriend/mother/
lodger is about to walk into the
room. This is all designed to cause
maximum embarrassment to one-

. self and the videos then sit there

with a smug grin on their faces.
Seriously though, it is all to do
with having the ‘no record’ tab
broken off. If the video machine
thinks the tape is a pre-recorded
one, it tries to save you the bother
of finding the remote control
because it knows that you are
probably the worse for drink any-
way.
Steve Marland,
Wigan.

Millions of quality components
at lowest ever prices.
Plus Tools, Watches, Fancy Goods, Toys.
Mail order only. UK only.

Allinclusive prices
NO post, or VAT etc to add on.

Write or phone for catalogue/clearance list.
At least 2,100 offers to amaze you.

Brian J Reed Electrical
6 Queensmead Avenue, East Ewell
Epsom, Surrey KT17 3EQ
Tel: 081-393 9055
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{works an laptops) ...

MEGAPROM Program 2764/126/266/6120010/020 (1 Mep? Meg 28/32 pin} Hmos, Cmos, Nmas type Eproms. Attractively cased and
supplied with powar uiit. Powerful operating seftware includes full screen Editor, extensive file handling {intel Hex, Binary, ASCH Hex),
Bytablock or complata rom programjverificatian/editing. Fast algorithm 1K x 8 bit per 1.9 sec. Runs an IBM or compats via RS232 port

-.E128.95

MODEL 1 Supporis Eprom types (2716-27512), Stil available

PROGB751 Programs Microprocessor types 8751, 8752 NMOS, HMOS, CMOS. Same software specification as MEGAPROM with
Encryption array and Lock bits proprammable. Attractively cased with power supply. Runs on IBM PC and Compats via RS232 port
£09.95

AUTO TRACKS V& PCB Dasigner Praduce prafessional pr
k 10 Aouting, faes et or poml

1BM PL/XTIAT [downloads code to printer part or disk)

SIM8751 Simulates Microprocessors 8051/52 on IBM PC. Full control registers and memory. Label generated disassembly, program
trace, go with break many more features. Supplied 0 5.25 07 35 DISC .. co.crcrvvee oo ososrsssss oot et st s o £59.95

rircalt boards quickly ard sasily on your BM PCETIAT o Amatrad
int entry. Tod many features to lisl

MICRO ENGINE Devzlopmant boped far MC5BI31/51. Cantains PLCC 8031, 24 pin Eprom socket, 6 meg Xtal, address ltch I and 18
pin IDC heador output Poms 1 & 3. |dest for stand alone conlrol applications. Size 7em x 4.5cm apprx. Full screen Editor sssarmtiber for

sicw. SAE for firthes details
(et e ot ] et F55.96

devalopmant ...

EPROM/ROM EMULATOR Works on ANY computer with Centronics printer part. Emiuilates ell ROMs from 1K {2758) to 32K {27258)
fver 50 typas sugported, Any file sent to printer port appears as ROM on targel machine, Fast download. Ideal for MICRO ENGINE

i

D.V.M, Moduls Brand new full spec 3 1/2 Digit Valtmeter Module Large .56 LED Display, FSR +/-200mv. Size 8cm x 5 5em...., £12.88
ALL PRICES INCLUSIVE, SAE for further details
JOHN MORRISON (MICROS) Dept ETI. =
4 REIN GARDENS, TINGLEY, WEST YORKSHIRE,
WF3 1JR. Telephone: 0532 537 507




MISSING ISSUES? J:

Then The Electronics Today
International Back Issue Service
May Be Able To Help

~ Back numbers of Electronics Today International cost cover
price plus 60p postage and packing from Electronics Today
International Back Numbers, Select Subscriptions, 5 River

Park Estate, Berkbamsted, Herts HP4 1HL. Cheques should be
made payable to Argus Specialist Publications. r

Back issues are available for the
Drevious twelve montbs only. As
some issues are in very short
supply, you should check availability on
0442 876661 so as to avoid disappointment.

| ORDER YOUR COPY NOW -
WHILE STOCKS LAST!

I—Pgas-e-sﬁpw p;h-otzcaie?dﬁhe-fom)mng-sirrclgfrzm_
| ETI (complete in block capitals):
I Month oo Year ....cccocenee. Page (if known)~........
| 8

Il e e e ML e e e e
I
| Month ............. Year ..ooccovinene Page (if kno#n) .........

&

| Title
: Month ............... Year ............... Page (if known) .........

L e O e b o o e e e L
I .
| | enclose a cheque/postal order made out to ASP Ltd. to
I the value of £1.50 per photocopy ordered.

Total remittance £ ........ Date ..o

| .

I PRV St vt e s T S e e S
: AAIess oo
N e e e e R
i — 0l Postcode .................. I

Send the completed form and your remittance to: |

P W
ETI Photocopy Service
| py i
Argus House
I Boundary Way I
Hemel Hempstead |

|
l Herts HP2 7ST - _ _]



TELEPHONE
ORDERS
may be made on
TODAY INTERNATIONAL tode  (me.
code (inc
: VAT)
. : . . € £1.80
E9112-1 Nightfighter Sensor Switch Master Control (double sided) ..... L D £2.50
E9112-2 Nightfighter Sensor Switch Channel Control (double sided) ..L E £3.25
E9112-3 Nightfighter Sensor Switch Sound Trigger ............ccoccooeiiinns H F £4.00
E9112-4 Nightfighter Connector Board .............ccoooiinninnn F G £4.75
E9112-5 Nightfighter Sensor Switch PSU ... K H £5.50
E9112-6 Nightfighter 8-Channel Input Interface (double sided) ........... P dJ £6.62
E9112-7 Power On and Overload Regulator .......... kbt c I oo P ]lf E;gg
PCBs for the remaining projecis are available from the companies listes in Buylines. M £10:60
Use the form or a photocopy for your order. Please fill our all parts of the form. Make sure you use the board reference N £13.10
n}:lmbers. This not only identifies the board but also tells you when the project was published. The first two numbers are (o) £15.80
the year, the next two are the month. .
Terms are strictly payment with order. We cannot accept official orders but we can supply a proforma invoice if required. P £17.90
Such orders will not be processed until payment is received. g ggi-gg
) £25.90
E9011-5 Four-track cassette recorder (Bias/erase E9110-8 Nightfighter — 8 Channel Triac Board ........... N T £29.00
oscillator board K E9111-1 Digital Code LOCK ....cocommvvemeemimiamrmsserisisisnsinsecens L :
E9012-1 Infra Switch F  E9111-2 Switched Mode Power Supply ........ccocovveviicnnirns E 3 igggg
E911-1 Remote Control — Main Board ......ccooveiveiennnne J E9111-3 Nightfighter Mode Selection (double sided) ... J -
E9101-2 Remote Control — Display Board ... H E9111-4 Nightfighter — Display Board (double sided) . M w £37.90
E9101-3 Remote Control Timeswitch — Transmit board.E ~ E9111-5 Nightfighter — Bass Beat Trigger (double sided) X £40.70
E9101-4 SBC Micro-Controller Board .....cccooeccenvvcenn i L L
E9101-5 SBC Practice Interface Board ... . F E9111-6 Nightfighter — Sequence Select (double sided)
E9101-6 5 in 1 Remote Sensing Switch ......c.ccooicuvivisennnns E s H
E9102-1 Remote Control Timeswitch — receiver board.. F E9111-7 Nightfighter — Master Controller PSU .............. K
E9102-2 Anti Theft Alarm (2 bds) ...c.coccvvcricririierniesciinenens H E9111-8 Nightfighter — Output Switch (double sided) . M
E9103-1 Ari