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POWEF! AMPLIFIER MOOULES-TURNTABLES-DIMMERS-
QINCHSTEREDRACK AMPLIFIERS
—ca

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXFS00 (450W + 450W)

ALL POWER RATINGS RM.S, INTO 4 ONMS, BOTH CHANNELS DRIVEN
FEATURES: wi power supplies with two toroidel iransformers * Twin LED. Vu melers ¢
Level conrols + llluminaied oa/ofl swikch # XLRA connectors # Slanderd 77SmV Inputs % Open and shoet clreuit
prool * Letes! Mos-Fats lor stress free power dellvery Inlo virluslly any losd » High slew reie » Vory low

dislorton # Aluminlum cases ¢ MXF500 & MXF300 fan cooled wilh DC. ond Ihsrmal pr
USED THE wORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.
SIZES:- MXF200 W19 xHI 5" (2U)1D11"

MXF00 W19 xHS %" (JU)zD12"

MXFE00W 19 xHSYe" (3UIID1I™

MXFSO0W 19 xHS 4" (JU)2D14%."

PRICES:- MXF200 £175.00 MXF400 £233.85

MXF600 £329.00 MXF900 £449.15

SPECALIST CARRIER DEL. £12.50 EACH

JOMP VARISPEED TURNTABLE CHASSI

+ Manual arm * Sleel chassis * Elecironic speed
control 33 & 45 R.P.M. * Vari pitch conlrol * High
torque servo driven DC motor * Transit screws
12° die cast plafler * Neon strobe + Calibrated
balance weight * Removable head shell * %°
cartridge lixings * Cue lever+ 220/240V $0/60Hz
+ 390x305mm + Supplied with mounting cut-out
template.
PRICE £61.30 + £3.70 P&P

* WITH ECHO »

STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar Qraph
LED Vu melers. MANY OUTSTANDING
FEATURES:- including Echo with repeat §
speed control, DJ Mic with tone control
& talk-over awitch, 7 Channels with
lndmdul hdm plus cross fade, Cue

Useful bination of

the @ Inputs:- 3 tur (mag), 3
mics, 5 Line for CD, Tape, Video etc.
i 99 + £ P R17%: 482 x 240 x 1 20mm

I /PIEZOELECTRIC TWEETERS - MOTOROLZ

Join the Plezo revolution! The low dynamic mass (no voice coil) of a Plezo tweeler produces sn Improved

transiend response with 8 lower disiorbon lavel than ordinary dy ! Asac i not i

hese units can be added 1o existing spesker systems of up 1o 100 watts (more If two are pul in serles. FREE

EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

, TYPE ‘A’ (KSN1036A) 3" round with proteclive wire mesh. ideal for

booksheit and medium sized W-Fi apeakers. Price £4.90 + 50p P&P.

TYPE 'B' (KSN1005A) 34" super horn for general purpose speakers,

disco and P.A. systems efc. Price £5.99 + 50p P&P.

TYPE 'C’ (KSN1016A) 2°x5" wide dispersion horn lor quality Hi-Fi sys-

tems and quality discos etc. Price £6.99 + 50p P&P.

TYPE ‘D' (K$N1025A) 2°x6° wide dispersion hom. Upper frequency
b g down to mid-range (2KHz). Suitable tor high

qualuty Hi-Fi systems and qualny discos. Price £9.99 + 50p P&P.

TYPE 'E' (KSN1038A) 3%" horn tweeter with atiractive silver linish trim.

Suitable for Hi-FI monitor systems eic. Price £5.99 + 50p P&P.

LEVELCONTROL Combi onar d ing plale, level control

and cabinetinput |ack socket. 85x85mm. Price £4.10 + 50p P&P.

_xmnmmniummn:ﬂ STANTON AL500mkii GOLDRING G950
w

p——— ——
THE VERY BEST IN QGUALITY AND VALUE

Made espacilly 10 suittoday's need for compaciness with igh oulput

sound levels. imshed 1 hard wearing black vynide with protective

corners. grille and carrysng handle, Each unit inCOrparales a 127 driver

plus high frequency horn tor 8 full frequency range ol 45Hz-20KHz.
Both dels are § Ohm Imped Size: H20™ x W15 3 D12°,

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

OMP 12-100WATT S$(10008) PRICE £163.50 PER PAIR
OMP 12-200WATTS (200d8) PRICE £214.55 PER PAIR

SPECIAUST CARRIER DEL. £02.50 PER PAIR

IN- AR STEREO BOOSTER AMPS)

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (7S + 75) Stereo, 150W
Bridged Mono
250 WATTS (125 - 125) Sleseo, 250W
Brigged Mono
400 WATTS (200 ~ 200) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Festures:
+* Slereo. bridgable mono * Cholce of
high & low level inputs * L & R level
controls » Remols on-off » Speaker &

PRICES: 150W £40.99 280W €09.99

400W €109.98 PAP €2.00 RACH

POSTAL CHARGES PEA ORDER L£1.D0 MINIMUM. OFFICIAL

ORDERS FROM BCHOOLS, COLLEGES, GOVT. BODIES, PLCe ETC.

PRICES INCLUBIVE OF VAT BALES COUNTER. VISA ANO
ACCESS ACCERTED BY POST, PHONE OR FAX.

BTA.MFEO FOR CATALOGUE *

S AT U IN A GHITNE" SUPPLIED READY BUILT AND TESTED,

These modulss now enoy & world.wide for quality, rel y and px a1 8 roalislic price. Four
models are avellabla fo sult the needs of the protessions! snd hobdy markel lo. IMM Leteurs, instruments! snd HI-Fi
010. When compsaring prices. NOTE thal all modets Include toroids| power supply, inlegral heat sink. glass lidre P.C B and
drive circulis to power @ compalible vu meier. Afl modals are opdn snd shorl clrcull prool.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Oulput power 110 watts
R.M.S.into 4 ohms, frequency response 1H2 - 100KH2
-3dB, Damping Fsctor >300, Slew Role 45V/uS,
T.HD. typicsl 0.002%, Input Sensitivity S00mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50PAP

OMP/MF 200 Mos-Fet Quiput power 200 watts
R.M.S. into 4 ohms, lrequency response 1H2 - 100KH2
-3dB, Damping Factor >300, Slew Rate SOV/uS,
T.H.D. typical 0.001%, Input Sensitivity S00mV, S.N.R.
-110 dB. Size 300 x 15 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,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
<110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £€5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 walts
R.M.S. into 4 ohms, Irequency response 1Hz - 100KHz
-3dB, Damping Factor > 300, Slew Rate 7S5V/uS,
T.H.D. typical 0.001%, Input Sensitivity S00mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Proteclion, 2
Second Anti-Thump Delay. Size 385 x 210 x 10Smm.
PRICE £132.85 + £5.00 P&P

NOTE: MOS-FET MODULES AREL AVAILABLE IN TWD VERSIONS:
STANDARD - INPUT SEMS 500mV, BAND WIDTH 100K HL

PEC (PROFESSIONAL EQUIPMENT COMPATISLE) - INPUT SENS
> 778mV, BAND WIDTH S0KNs. ORDER STANDARD OR PEC.

Vu METER Compatible with our four amplifiers detailied above. A very accurate

visual dlspl-y omp‘oying 11 L.EE.D.s (7 green. 4 red) plus an additional on/off
d logic ! for very lasi rise and decay limes. Tough

mou Idod plamc ease, with acrylic tinted front, Size 84 x 27 x 45mm.

PRICE €8.70 + 50p P&P

LOUDSPEAKER

T B e W ATy e i e
LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(S0P STAMPED) FOR COMPLETELIST.
P.-From McKenzie Protessional Series
B - From McKenzie Studio Series

cKENZIE:- INSTRUMENTS, P A.. DISCO.

ALLMCcKENZIE UNITS 8 ONMS IMPEDANCE

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

RES.FREQ. 3042z, FREQ. RESP. TO 7KMHz, SENS 96dB PRICEL£J1.45 + £2.00 P&AP
10" 100WATT S C10-100GP GUITAR, VOICE, KEYBOARD. DISCO. EXCELLENT MID.

RES. FREQ. 72Hz, FREQ. RESP, TO 6KHz. SENS97dB. PRICE C28.89 - €250 P8P
10” 200WATT S C10-200GP GUITAR, KEY8'D. DISCO. EXCELLENT HIGH POWER MID.

RES. FREQ. 69Hz, FREQ. RESP. TO SKHz, SENS 97dB. PRICELS3.2% ~ €2 50 PAP
12" 100WATT P C12-100GP HIGH POWER GEN. PURPOSE. LEAD GUITAR, DISCO.
RES.FREQ.49Hz, FREQ. AESP. TO 7KHz. SENS 98¢B. PRICE £40.35 - £3.50PAP
12° 100WATT PP C12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE. P.A.. VOICE. DISCO.
RES. FREQ 4SHz, FREQ. RESP. TO 12KHz, SENS 97dB. PRICE €41.39 + €3.50 PAP
12° 200WATT 5 C12-2008 HIGH POWER BASS,KEYBOARDS, DISCO, P.A.

AES. FREQ. 45Hz, FREQ. RESP. TO SKHz, SENS 9948, PAICE €71.91 ~ €3.50 P&P
12" 300WATT H C12-300GP HIGH POWER BASS. LEAD GUITAR, KEYBOARDS, DISCO ETC.

RES. FREQ. 4z, FREQ.RESP. TO 7K Hz, SENS 100d8. PRICE €95.68 - £2.50 PP
15" 100WATT P C15-100BS BASS GUITAR, LOW FREQUENCY, P.A,, DISCO.

RES. FREQ. 40Hz, FREQ. RESP. TO SKHz. SENS 98d8. PRICEC $9.05 - €4.00PAP
15" 200WATTAC15-2008S VERY HIGHP OWER BASS.
RES.FREQ. 40Hz. FREQ. RESP.TO 3KH2. SENS 98dB.

15” 260WATTE C15-25085 VERY HIGH POWER BASS.
AES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99dB. PRICE €90.23 - €4.50 P&P
18" A0OWATT S C15-4008S VERY HIGH POWER, LOW FREQUENCY BASS.

RES, FREQ. 40Hz, FREQ. RESP. TO 4 KHz, SENS 100dB. PRICE €103.48 ~ £4.50 PAP

PRICE £80.57 - €4.00P8&P

18" SOOWATTE C18-3008S EXTREMELY HIGH POWER, LOW FREQUENCY BASS.
RES. FREQ. 27Hz. FREQ. RESP. TO 2KHz, SENS. 98dB.

PRICE €174.97 -~ €3,00 PAP

ALL EARBENDERUMNITS B ONMS (Ccept EBI-50 & ED10-50 which ore dudl Mpeasnce apoed o 4 & B odwn)
BASS, SINGLE CONE,HIGH COMPLIANCE, ROLLED SURROUND

6" 50watt B88.80 DUAL IMPEDENCE. TARPED 4/8 OHM BASS,HI-FI.IN-CAR.
RES.FREOD.40Hz, FREQ.RESP. TO 7KHz SENS 97dB. PRICE £8.00 - £2.00 P&P
10” SOWATTEB 10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS. HI-FI,IN.CAR

RAES.FREQ.40Hz, FREQ.RESP. TOSKH2, SENS.99¢B. PRICE €1 JAS - €280 P4P
10" 100WATT EB10-100 BASS, HI-Fl, STUDIO.

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

12" 100WATT EB812-100 BASS. STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz. FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE €42.12 -~ €3.30P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

8%« BOWATT EBS-GOTC (TWIN CONE) HI-FI. MULTI-ARRAY DISCO ETC.
RES, FREQ. 61Hz, FREQ. RESP. TO 20KHz, SENS 9208 .

6%¢" GOWATT EBG-GOTC (TWIN CONE) HI.FI, MUL‘I’I ARRAY DISCO ETC.
RES. FREQ. )8Hx, FREQ. RESP. TO 20KHz, SENS 94d8.

B 6OWATT E®B-80TC (TWIN CONE) HI-FI, MILTI-. ARRAV DISCO ETC.
RES.FREQ. 40Hz, FREQ. RESP. TO18KHz, SENS 89d8. PRICE€12.99 - €1.50 P&P
10" GOWATT EB1 0-80TC (TWIN CONE) MI-F|, MULTI ARRAY DISCO ETC.

RES. FREQ. I35Hz, FREQ. RESP. TO 12KHz. SENS 98d8. PRICEC18.49 + €2.00 P4P

PRICE £30.30 + €£3.30 PAP-

PRICE £9.99 -~ €150 PAP

PRICEC10.99 1.30 P&P

PROVEN TRANSMITTER DESIONS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
W TRANSMITTER 00108z,  WARICAD PROFESSIONAL
PERFORMANCE. RANGE UP T0 3 MILES. SQE 31 120mnm. SUPPLY 1Y o 0SAMP
PRICE €14.8% - C1.00 PAP
FM MICAO TRANSMITTER 100-108MHz. VARICAP TUNED, COMPLETE wiTH

VERY SENS FET WIC, RANGE 100-300m. SIIE“I “un SUPPLY 9 BATTERY.

PHOTO: AW FM TRANSMITTER

B.K. ELECTRONICS

UNITS1& 5 COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
1: 0702 -527572 Fax..0702-4a42024a3

Te
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Features & Projects

Macro-Heliograph ReCEIVET .......c.ccccueueuiiiieneninenenenirrssiseececeenennes 12

Ever wanted to hear what- subsonic sounds a whole variety of insects make? This ingenious receiver
devised by I.P. Wilkinson can open up a new series of investigations into low frequency low amplitude
waves.

EPROM Programmer Part L., 16

Paul Stenning is back with a very useful piece of equipment saving the constructor much in the
way of hard cash. This EPROM programmer does not require a programmed EPROM to work but
instead relies on your friendly computer.

The AutoMate Mixing Desk Part 8b.........cccccovveeeennnnnninnininine 24
Mike Mecchan continues with the EQ circuitry for the Automate Mixer
IR Remote-Controlled Lighting System Part L.......c.cccceeevvnnnennneee 32

Use our cover PCB to construct this four channel receiver board for controlling this applicationoflight
dimming. Ken Blackwell hasthe details.

FadingFeStOOMNETY......ccceuiuriririreiecicieieiee ettt seseeeae 37

As the Christmas season is upon us, why not try your hand atgiving the tree lights an extra bit of sparkle.
Richard Sagar provides the talking point atthe party.

Basic Multimeter Circuits.........cceevevenccereniniccreeinnecceenennnne 40
Ray Marston continues his Test-Gearseries with a lookatmoving-coil meter circuits.
RS232 Interface Part 2.......ccccevveieererninciicrcncennceceeseeneeceenene 48

A serial communications interfacefor your computer. Further details by Keith Garwell.

Regulars

in fact your passport (or not) to the many
activities in life.

The 'Smart age'

Just recently the term smart has taken on a
whole new meaning. The term as-cribed to the
neat, well-dressed individual could fall into  Enter The Smart Book
insignificance compared with the ‘intelligent’ use About to appear is a single 3.5" disk called a
of the term. Soon, you will not be the ‘smart Alec’  SMART book. Most ofus with computers know how
for using the latest technology to be one step much text can be crammed onto a disk, but the
ahead, rather it's use will be required by you. cramming, stacking or compres-sion on these

Although smart-cards have been in use in  magnetic floppies bas got the stage where 100 colour
France mainly for bank transactions and cash  images accompanying 100 pages oftext is possible.
flow, they are not in general use in the UK yet. The tools are now there for anyone in
Their ultimate introduction could be from a  educational, medical and publishing environments to
different angle your CV-ID card. information create your own books. One simple advantage to this
stored on. your plastic friend could be your electronic book as opposed to the CD-ROM is the
medical, educational and criminal history, simple application of updating, adding and
financial liability, insurance risk factor, to name  correcting your latest publication. Here comes the
but a few - revolution'



OPEN CHANNEL

Every once in a while on a consumer magazine the likes
of ETI, something takes the fancy of readers. Indeed,
something I wrote in this column a few months back
has generated more mail than anything else I've ever
written. My original comment was quite flippant (as
many of my comments are!) and was regarding dogs, and
an electronic dog collar which vets in the States are
currently (pun intended) usinizo train noisy dogs to keep
guiet. Every time the dog barks it gets an electric shock.
ventually the dog learns to keep its big mouth shut.

First letter I received was from a dog collared human who
was fed up getting attacked and bitten, as he made his way
around his parish visiting his security-dog-guarded flock.
He was most interested in whether ETT could publish a
design for a dog repellent. He'd built one which had been
published earlier in a rival magazine. Apparently it did
work, but parts had been difficult to come by, and he
wanted a new version.

As part of what has turned out to be quite an on-runnin
saga, I asked other readers if they knew of, or coul
design, a suitable d%grrepellent which could be presented
in project form in ETI. Although no such dog repellent
has yet come my way I've had a significant number of
letters from readers to suggest that such a project would
be extremely popular.

Indeed, I've even had a letter from a British Amateur
Electronics Club member who even seems to deny the
existence of the original dog repellent reported to me.
Apparently, the BAEC has conducted a forum over the
last two years or so regarding pet/pest repellents and none
of the contributing members could suggest an electronic
circuit. The member even went on to suggest it couldn't
be done. Well I've news for the member - the Post Office
issues electronic dog repellents to its postal delivery staff
who feel threatened by dogs on their delivery rounds. So
an electronic dog repellent is viable, and maybe a more
positive attitude should be adopted by BAEC members.

What's needed, is a hobbyist's version. Unfortunately, I've
filed the original letter in that great filing cabinet called
our local tip, and can't reply directly to the author to ask
him for more information about the dog repellent first
published in an electronics magazine. So, if he's reading
ETI this month, could | ask him to get back to me
regarding the first dog repellent. I'd like to see the design
myself. Meanwhile, perhaps other readers could put their
designing hats on, and suggest a new circuit.

Balancing Act
Other mail arrived on my desk recently, regarding one of
the terrestrial television broadcasters’ last main arguments
against satellite television - NICAM. Now, NICAM is a
clever way of adapting the old PAL television format, to
ive high-quality digital audio alongside the vision signal.
t's, in fact, an ingenious method of upgrading sound, and
suitably equipped television receivers can be used to take
the PAL signal received from terrestrial transmitters and
give excellent stereo sound.

Satellite television channels all come with stereo sound, so
terrestrial television channels has more-or-less had to
upgrade simply to compete. In the past, another of
terrestrial television's arguments

against the need for viewers to go to a satellite
reception system was that the standard of program-ming
on satellite channels was not as good as that from
terrestrial channels. Well, some think that's changing now
-there are currently thirteen English-speaking satellite
chan-nels from Astra, and while these channels tend to
be quite specialised in what they transmit, they give a
wide variety of quality programming (some of it
indeed excellent). So, terrestrial television is about to be
given a run forits money.

Considering this, it disappoints me to bear from
unsatis-fied viewers who want NICAM. stereo sound - and
have gone out and bought a NICAM equipged television
receiver - yet still have to wait for the terrestrial
broadcasters to upgrade their transmitters to be NICAM-
capable. Worse, some view-ers have now been told no
upgrade of their transmitter to NICAM is planned. I
sympathise with ET! readers and others in this position
because I suffered similarly myself until recently. Even
now I can only receive the independent channels with
NICAM. BBC channels aren't yet available.

The BBC proudly boasts - on its own teletext service -
that it currently serves over 90% of the population with
NICAM. | only have one thing to say -only 9o%? Where
does thatleave the other poor 5.4 million suckers?

Frankly, it is an appalling situation. The
broadcasters have wus believe reasonable national
NICAM coverage is available, yet the situation is far from
this. Worse still, there appears to be little or no effort -
particularly by the BBC - to expand towards a proper
national coverage at a rate which could be even construed
reasonable. The reader who wrote to me to express his
disquiet against the situation lives in Hereford. I live in
the East Midlands. We're not talking about being in the
back ofbeyond here, although the BBC appears to think it.

NICAM is one of the terrestrial broadcasters’ last argu-
ments against satellite television. Are they going to waste
it? Remember that satellite television has 100% coverage.

Ringing the changes

Every now and again it becomes necessary to fine tune
telephone numbers. Sometimes this is to incorporate
changes in the telefhone system brought about by
combinations of small local exchanges, into a single and
much larger district exchan}%e. Typically, this entails only
those users originally on the local exchanges having an
extra digit applied to their user number. Sometimes, this is
undertaien on a larger level where a single dialing code
changes to incorporate expan-sion - consider the change
a year or so ago when the London code of 01 was changed
to either 071 or 081.

Rarely, is a change undertaken like the one which
is planned for April 1995, in which all dial codes in the
system will have an extra digit I after the initial o. So, as
examples, Birmingham will Eecome 0121, London will be
either 0171 or 0181 and Bristol becomes 01272. At the
same time the international dialing code (currently 010)
will change to oo.

Although still well over two years away, April 1995 is
the chosen date to allow manufacturers and service
providers in the telecommunications industry time to
modify equipment.

Keith Brindley



NEWS

BK  Electronics  have
doubled the power with the
release of their new 1000 watt
MOS-FET amplifier module.
The OMP/ MF 1000 has taken
over from the popular OMP450
as the flagship of the OMP
module range.

Delivering 1000 watts RMS
into a 2 Ohm load, the
OMP/ MF 1000 provides a no
compromise price/power/
performance ratio and, as with
all of the OMP range, its
advanced MOSFET circuitry

achieves sonic clarity and
reliability.
The OMP/MF1000 is priced at

The UK's first portable traffic
information service that de-
livers live national and regional
traffic information has been
launched by Air Call
Communications. The service

Sony has released details of
the new CCD-TR8 camcorder.
This is the smallest camcorder
produced by the company to
date and weighs 690grams.

Set to transform  the
camcorder market, Sony have
developed a Lithium lon battery
for camcorder use.

will be of benefit to businesses
and individuals who rely on the
road system such as salesmen and
distribution, fleet and retail
companies.

The NP-500 powers the CCD-TR8
and becomes an integral part of
the camcorder.

Lithium lon batteries do not
suffer from the 'memory effect'
as do conventional camcorder
batteriesanddo nottherefore have
to be fully discharged before
recharging.

£259.00, including V.AT., plus
£12.50 delivery, and is available
from BK Electronics, Units 1 & 5

Air Call'sAARoad-watchservice
sends live traffic information
direct from the Automobile
Association (AA), via Air Cali's
national radio paging network, to
be displayed on pocket-sized four
line message pagers. The service
operates day and night, 365 days a
year. Subscribers receive traffic
information relevant to the re-
gional zone they are traveling in.
As they travel through regions the
traffic information received on
Pagers will automatically change
accordingly. There are a total of
10 regional zones. With access to
live traffic information, drivers
can plan routes in advance and
avoid traffic congestion. To help
with long distance journey plan-
ning, major national traffic inci-
dents are sent to all subscribers.

Information received on AA Road-
watch Pagers warns drivers of
traffic congestion and details its
cause such as burst water mains
or traffic lights out of order.
Where available, alternative
routes are suggested.

The battery can now be 'topped-
up' at any time, without having

to discharge it first.

The CCD-TR8 is a stereo Hi8
camcorder, which utilizes a high
precision 113" CCD imager with

440,000 effective pixels, this
provides the highest picture
quality.

Comet way, Southend-on-Sea,
Essex. $S2 6TR Tel: 0702 527572

Information is  transmitted
within 60 seconds of it being
received by the AA and
updates are sent until the
congestion clears. Users are
notified of incoming information
by a flashing red light or by an
audible tone.

The British Road Federation
estimates the cost of idle
vehicles to be £16 per hour
including man hours. The CBI

estimates that traffic
congestion costs British
business £15 billion per year in
higher  fuel and  vehicle

mainte-nance costs and in lost
man hours. Air Call believes
that these costs can be
reduced by using its AA Road-
watch service.

Subscribers can opt for either
a fixed cost monthly rental
package of £19.95 or they can
purchase the AA Road-watch
Pagers at £ 160 and pay a fixed
monthly subscription of £7.50
for the information service.

Full range auto focus is
main-tained by way of the
Sony Inner Focus system,
manual control is possible
with a dial at the front of
the camera. Manual
control over exposure and
gain is also pro-vided in
24 steps, while program
auto  exposure features
portrait,



sports and HSS modes.

The CCD-TR8hasan 8x power
zoom with a variable speed of
1.5-16 seconds while the lens is
protected with an automatic lens
cover, controlled by the power

magine Graphics Ltd has

launched atelevisionand video
adaptor for use with all VGA
based PCs. Now one monitor can
be used to display the two differ-
ent sources of information.

The Videomate, model JV-
819PT, is a real time video stand-
ards converter using the latest in
microprocessor technology to
change a low resolution, inter-
laced, composite PAL signal to a
high quality, non-interlaced, VGA
RGB signal.

The VIDEOMATE provides
PC users with the ability to dis-
play TV and video signals onany
standard VGA, SuperVGA or
autosync colour monitor. Sound
is also provided by an audio am-
plifier and built-in speaker. The
user simply switchesbetween TV/
video and a standard VGA PC
display allowing the PC to carry
onprocessing data or compiling a

utumn 1992 sees the launch

of three models of Data

Discman, the clectronic book
player, from Sony.

The first of these models, the

DD-DRI1 is an electronic book

drive unit, without an LCDscreen,

switch.

Supplied with the CCD-TR8
is a Sony camcorder station. The
station can be left permanently
connected to the television, while
the CCD-TR8 is clipped and

program while the user watches
TV or video.

Application areasinclude:edu-
cation, training, corporate pres-
entations, security, financial deal-
ing rooms, factory floor
automation and leisure.

An infra-red remote control is
provided allowing users to auto-
matically or manually tune and
store up to 41 UHF and VHF/
cable TV channels, switch to a
video source such as a VCR or
camera, adjust colour, contrast,
brightness and volume - just like
a moderm, sophisticated TV set.
An on-screen display shows all
these functions plus time of day
and on-off timer.

The VIDEOMATE is priced
at £269+VAT.

For further details contact:

Norman Garland - Imagine
Graphics Ltd, Tel: 0727 830638

for usc with a personal computer.
An RS232C interface to link with
an IBM PC (or IBM compatible)
is included, with emulator soft-
ware providing audio, text and
graphics playback.

Thisunit, which will also play-

unclipped from its base. Also,
when connected to the camcorder
station, automatic charging of the
battery takes place. For longer
periods away from home the AC
adaptor

unclips from the

back 8cm CD audio singles, may
be powered by a dry cell battery,
in-car, with a car adaptor, or from
an AC power supply. Continuous
playback of six hours is possible
with six AA batteries.

Supplied with an AC power
adaptor, EBIF lead and software
for IBM and IBM compatible PC.
the DD-DR 1 will retail for
£299.99 and willbe available from
November.

The DD-8 is a portable elec-
tronic book player with a fixed 4"
LCD screen display and a front-
loading mechanism for electronic
book insertion. The screen can
display ten lines of 30 characters.
and graphics with a resolution of
256(horizontal) x 200(vertical)
pixels.

A truly portable machine

. weighing only 450g, the DD-8

will playback speech, musictrans-
lations, or any other audio that is
included in the text of the elec-
tronic books.

The DD-8 incorporatesa book-

camcorderstationand canbe used
elsewhere.

The CCD-TR8 supplied with
accessories, including remote con-
trol is available in the UK from
December.

mark facility thatwillresumeplay
where it left off. An auto scroll
facility isalso included, with vari-
able speed control. The machine
can be powered by dry cell AA
batteries, in-car with a car adap-
tor, or from an AC power supply.

Supplied with headphones, a
video lead for connection to a
television. an AC power adaptor
and carrying case, the DD-8 is
priced at £279.99.

The DD-10EX, a portable
machine which features all the
facilities of the above model, also
has a backlit 3.5" LCD screen
which flips up and is adjustable
for angle.

The DD-10EX also operates
from a supplied rechargeable bat-
tery, or dry cell batteries, as well
as from the supplied AC power
adaptor. Complete with head-
phonesandvideo connectinglead,
the DD-10EX will retail for
£379.99.



WORLD’S FIRST ROBOTIC

Theworld's first robotic eating and
drinking machine which will give
a measure of independence to
severely disabled people, was
unveiled at Keele University in
September.

A machine with a robotic facility
to aid eating has already been
commercially developed by Keele
University's rehabilitation robotics

department, and the drinking
facility is another  major
breakthrough.

Now, with the help of a

£5,000.00CareGrantfromUnited

EATING AND DRINKING MACHINE

Norwest Co-operatives, the
inventor, Mike Topping, plans

further development of the
machine which has already
astonished scientists and medical
engineers.

"We believe that with a little
further development the machine
will clean teeth, shave, apply
cosmetics and give a facial
massage. The machine already has
the capacity to add seven other
functions” he said.

Mr Topping, who has a
computer background, has had to
pick up engineering skills as he

AT & T LAUNCHES

HOBBIT
MICROPROCESSOR

AT&T Microelectronics has

launched the Hobbit
microprocessor, a device which
will form the basis for future
generations of personal
communicators.

AT&T estimates that, by the
year 2000, there will be around 1
billion potential users ofpersonal
communicators, devices which
will combine voice messaging,
electronic mail and portable fax
and modern functions, but which
could eventually incorporate ad-
vanced features such as graphics
and full-motion video communi-
cations.

"The technology to build
superior mobile communications
devices is here today," said
William Warwick, AT&T Micro-
electronics president. "You'll see
the first Hobbit-based per-sonal
communicators before the end of
this year," he added.

The ATT92010 Hobbit proc-
essor, which was developed at
AT & T Bell Laboratories,
combines high performance, low
power consumption, and a full

range of communications
facilities. To support the
processor itself, AT & T

Microelectronics has introduced
four highly integrated peripheral
support chips, which provide a
complete solution for building a
personal communicator. These
include handling of external
storage devices, power
management, and display
handling.

"Personal communicators
represent the next step in giving

mobile users access to global
communications services,” said,
Dan Lankford, head of AT&T

ME's. operations in Europe.
"Europe has traditionally been at
the forefront of communications
technol-ogy, a lead which
continues today. We see vast
potential for these new devices,
and we are proud to be the first
to offer a complete silicon
solution to personal
communicator manufacturers.”
The Hobbit microprocessor
will be supported by Go's Pen
Point operating system, which is
tailored for the needs of both
pen-based input, and
communications  devices  in
general. Pen Point provides task
handling facilities, to guarantee
that a personal communicator
will  simultaneously  handle
communications functions such
as call (exception, and user
functionssuchas writing a memo

has  progressed, and his
department has had to rely heavily
on public donations to develop his
project. Mike got the idea for the
machine after seeing how some
children at a special school were so
depend-ent on others to feed them.
Be developed the machine
during a research period at Keele
University following a spell of
unemployment. His. assistant on
the project is a teenage electronics.
technician, Robert Finney.
Mr John Thomson,
executive of United Norwest

chief

a memo. The software also
provides a consistent user
interface, which will make

communicators as easy to use as
a standard telephone.

The processor is optimise for
communications and portable
applications. The 20MHz, 32-bit
Hobbit chip delivers 37 VAX
MIPS per watt, nearly five times
the figure for Intel's i486DX, and
nearly 30 times that for Intel's
386SL. It is designed for fast
context switching and interrupt
response, so that the chip can
quickly switch between various
tasks, for instance editing a docu-
ment, receiving incoming email,
and sending a fax.

Because the ATT92000 Hobbit
chip set has been designed with

communications in mind, and
without having to  retain
backward compatibility  with

existing devices, it represents a
very efficient silicon implentation

co-operatives, said the £5,000
grant was one ofthe largest grants
made nationally as part of the
Coop's community care scheme,
and the feeding and drinking
machine was one of the most
exciting and rewarding projects
with which they had been
involved.

"It will prove a boon to
severely disabled people all
over the world and will be of
particular help to people with
cerebral palsy” he said.

of the required functions. The

CPU, for Instance, consists of
just 400,000 transistors:
processors with similar

performance com-monly exceed
| million transistors.

To achieve the low power con-
sumption necessary for battery
powered mobile operation, the
entire Hobbit chipset runs at 3.3V,
rather than the older standard 5V.
System software can stop the
processor clock, putting the chip
in a low-power standby mode
which consumes just 50uW (50
mil-lionths ofa Watt) of power.

AT&T will supply a complete
set of development tools for the
Hobbit  processor and its
associated support chips,
allowing designers to quickly
realise  real-world  personal
communicator solutions.



LOW COST LOGGER

Pico Technology Limited an-
nounce a new addition to their
range of PC based data acquisi-
tion products. The ADC-16 is a
high resolution data logger that
plugs directly into the serial port,
requiring no extermal power. It
features 8 channels of analogue
input at 16 bit resolution.

Unlike plug-in cards it uses no
expansion slots making it easy to
install and use with portable PC’s.
The use of a serial connection
cable means the unit can be posi-
tioned near the experiment to
minimise noise pick up.

It is supplied with PicoLog
data logging software which al-

lows full use of the ADC-16’s
features: involving selection of
resolution for each channel from
8 to 16 bits and either single
ended or differential inputs. Each
recorded sample can be the maxi-
mum, minimum or average of a
number of readings, collectedover
a period of a few milliseconds to
a day. The software also includes
a comprehensive range of graphi-
cal and text reporting tools.

The ADC-16 costs £99 (plus
VAT) which includes software
drivers and a manual.

Further details contact Pico
Technology Ltd, Telephone 0954
211716.

je3Nele,
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FAILING TO EXPLOIT ITS TECHNICAL

KNOW-HOW’ SAYS IEE PRESIDENT

Ithough it has long regarded

itself as a nation of inventors,
the UK is significantly failing to
exploit its own technical ‘know-
how’ and expertise. Itis also fail-
ing to recognise the importance of
buyingin the best know-howtech-
nology from elsewhere, and as a
result is lagging behind its over-
seas competitors.

This was the message given -

by Professor Peter Lawrenson in
his Inaugural Address as Presi-
dent of the Institution of Electri-
cal Engineers (IEE), Europe’s
largest professional engineering
saciety.

World trade in technical
‘know-how’, ordisembodiedtech-
nology as it is sometimes called,
now amounts to $34 billion a year
- more than the total of all interma-
tional passenger fares - and is set
to increase. However, Professor

Lawrenson wamed, this trade is
increasingly been exploitedbythe
USA, Japan and Germany.

“Although the UK” he said
*“has always given rather ‘mysti-
cal’ prestige to inventions and
patents, it has failed to award
similarprestige to innovative suc-
cess following from patents and
the exploitation of knowledge
through design rights, copyrights,
trademarks and licensing”.

“For too long we have suf-
fered from abelief that cleverness
in technology, and particularly
science, is the key to success.
Rather it is the exploitation of
technical know-how and innova-
tion that leads to the creation of
benefit and wealth”.

“The emphasis being placed
internationally on knowledge and
innovation, technology property
and technology licensing has in-

creased significantly within the
last decade. Furthermore there is
a close correlation between those
countries with high and increas-
ing patent activity and those
achieving industrial success.
Against this background the per-
formance of the UK is disappoint-
ing, at the very least”.

+The percentage of patents
grantedin the USA to UK inven-
tors shows a steady decline
whereas those of our main com-
petitors, Germany and Japan,
show a significant increase, re-
flecting the importance being at-
tached in those countries to new
technical knowledge”.

The new IEE President went
on to comment on the current UK
situation.

“Some companies” he said
“do have a positive attitude to
patenting and to know-how trans-

K Electronics have designed

actions, including buying-in from
outside, and are aware of the need
to stay continuously abreast of
worldwide best practice. Unfor-
tunately, far too many companies
seem to have no policy whatever
in relation to patenting or licens-
ing strategy”.

ProfessorLawrensonended his
Address witha call forachange in
UK attitudes and for a new frame-
work for positive action.

“There is a clear need for the
implementation of vigorous poli-
cies to encourage the exploitation
ofknow-how andtechnology, both
by purchdse and sale, to ensure
that our manufactured products
are truly of world classdesign and
quality and that every possible
compensation is made for high
labour and production costs and
for restricted R & D budgets”.

ignition key is removed it is acti-

ELECTRONIC CAR IMMOBILISER

and manufactured a new car
immobiliser in conjunction with
Acomn Auto Electrical Special-
ists. Using the latest technology,
the two Oldham based companies
have produced and launched this
new security product in response
to repeated customer demand.

Designed to stop vehicles go-
ing missing, ‘Active 8’ is inex-
pensiveandeasy to fit. It works by
cutting out two electrical circuits,
normally starter motor and igni-
tion, to make it doubly safe and
secure. Another major benefit is
that it is fully automatic: once the

vated in 8 seconds, hence the
name Active 8. Simple and con-
venient to use, with no remote
controls to be carried, it works
whenever the car is left - even
when paying for petrol.

The system is de-activated by
turming on the ignition and press-
ing a virtually invisible micro thin
pad, positioned for the driver’s
convenience. A new company,
Active 8 Ltd has been established
to market and distribute the im-
mobiliser via car security special-
ists and other automotive outlets.



NEWS

.Stateside...

Advancesin
photo-detectors

The recent discovery that
Eorous silicon emits light has
een followed by a number of
breakthroughs, including an all
silicon  light-emitting  diode.
Researchers are now discovering
that porous-silicon layers make
supe-rior photo-detectors and
high efficiency solar cells, and
could tum out to be a superior
optical recording medium. While
the underlying physics that
produces the unusual photonic
effects is still a mystery, the new
material is prov-ing to be highly
cooperative in  application-
oriented research.

The ability of porous silicon to
absorb photons surprised a

search group at the State
University of New York at Buffalo,
which has produced a metal/
porous silicon/silicon  photo
detector.

It was found that the MRS photo
diode is  comparable in
performance to

captured in the silicon lattice.
Experiments suggest that a
porous-silicon layer is able to trap
100% of the photons striking it,
eliminating the additional anti-
reflection processing step.

Aluminium
‘Picture Frame’
Electrode

Etched Porous Sliicon
‘ {4-10 Microns thick)

~ Single
-Crystal
_. Sificon

Aluminium
Back Layer

commercially available silicon
photo diodes, but without needing
an anti-reflection coating.

Standard silicon photo diodes
need additional surface
treatment to keep photons from
bouncing off before they are

The MRS device is formed by
depositing a square frame of
aluminium over a porous-silicon
layer etched into s standard
single-crystal silicon substrate.
The frame acts as one electrode

for the detector, and a second
electrode is formed by depositing
aluminium on the backside of
the wafer. Measurements of the
detector response showed that it
bad a very high conversion
efficiency - 97%. Since about 2% of
the light falling on the 3mm-
square area was reflected, it was
concluded that the porous-silicon
layer converts virtually all the
light that is trapped. This would
make porous silicon an ideal
candidate for high-efficiency solar
cells.

Since this is only the first
pro-totype, it is reasonable to
expect better performance can
be obtained by varying process
parameters. The only caveat with
this new process is the question
oflong-term stability.

Since research on porous
silicon is moving so fast, there is
no data on the long-term variation
of parameters. If the material
turns out to be as stable as normal
silicon, porous-silicon devices
could easily be incorporated into
VLSI designs with only a few
additional processing steps.

Reducing cost of fibre optics

What it calls a circular-grating
surface-emitting laser, which
emits a circular column of light
from its surface has been
produced by  Bell-Northern
Research. The company said this
improves the efficiency of
coupling laser light to optical
fibres. In contrast, conventional
lasers generate a divergent light
beam that requires precise
positioning of the fibre to
capture light efficiently.

Packaging that will hold lasers and
wires in precise alignment still
makes up more than 70% of the
final cost of fibre-optic wiring. The
Bell-Northern development makes
it possible to relax these
tolerances, and to substantially
cut costs.

Sub-micron contaminants

research

A recent $62 million Co-
operative  Research and
Development Agreement

package announced by the US
Department of Energy includes
an initial $6 million nine-month
funding for a joint centre to be
created by Sandia National Labs
and Sematech.

The research centre will study

the feasibility of 0.1 micron
manufacturing methods, by
looking at new ways to remove
clean-room contaminants as
small as 0.01 micron. Also being
explored are ways to isolate
particulate sources.

Turning compost automatically

A US company has introduced a
machine that turns compost
automatically. Key to its
operation is a solar panel that
chargesa 12V battery, which in
turn powers a drive

mechanism. Theheavy duty battery
is sealed and will run up to 28 days
without sunlight.

Called The  Swisher  Solar
Composter, from Swisher Mower

and Machine Co, Inc., Warrensburgh,
Missouri, it is made in various sizes,
the largest of which is 184 gallons. A
allows

dual compartment model
simultaneous composting

and storing. the compost
container is recycled galvanized
steel and is square for mixing and
folding. A patent is pending.

Wireless communicator

Service workers - including
quality-control inspectors,
warehouse clerks, nurses,

couriers, and waiters - do not
need a portable computer, but
rather a simple and fast way to
communicate information.
Granite Communications Inc,;
Amherst, New Hampshire, has
recently introduced a hand-held,

wireless,  data-communications
tool. The Videopad contains a
microprocessor with 1 M-byte
memory and uses a menu-driven

touch screen that displays
alphanumerics,  icons,  and
graphics. Videopad is custom

designed for the application and
can be easily re-programmed.
Models are differentiated by
their communications

interface, either spread-spectrum
radio or modem. In operation, a
user enters data on the touch
screen, then sends data to a
receiver, which is connected to a
host computer or network. U

to 100 Videopads equipped wit

spread-spectrum  radio  can
communicate simultaneously
with the receiver at distances

of up to 1,000ft. The modem is
particularly useful for store and
forward applications, but can also
operate in real time. Videopad is
about one-third the price of
notebook and pen computers and,
at 18-0z, one-quarter the weight.
The batteries that power the unit
are rechargeable.



READ/WRITE

Throwing some
light on the
subject of LEDs

Having read the letter from I.
Field in the September issue of
ETI, I have researched the
problem of comparing the light
output of LEDs and lamps. The
light output of lamps is usually
stated in lumens, which is the
luminous power or flux, while the

brightness of LEDs is stated
in candela, the unit of luminous
intensity.

It is possible to find the
output of an LED in lumen's if
the view angle is given. It must
be assumed that the luminous
intensity given is the average
over this solid angle. Candela
(cd) is another name for the
units lumen's per steradian
(Im/sr). The view angle
must therefore be converted
into a number of steradians. If
'v' is the view angle, then the
number of steradians is:

27n[1-cos(v/2)]

This number of steradians can
now be multiplied by the number
of candela to give the luminous
power ofthe LED. This calculation
can produce interesting results,
for instance, it can showthat an
LED with a much greater
brightness in candela than an-
other LED, may actually have a
lower luminous power.

All the units used so far have
been photometric, that is they are
adjusted to the response of the
eye. The eye is at its most sensi-
tive at 555nm and at that wave-
length one watt of radiant energy

Letters

is equal to 680 lumen's. On either
side ofthis wavelength the number
of lumen's per watt reduces
according to the sensitivity ofthe
eye. It is interesting to work out
the radiant power of LEDs (in
watts) as their efficiency can then
be found.

I think the readership of ETI
would find this an interesting topic
for an article. I'd like to take this
opportunity to thank you for
producing the best electronics
magazine in this country.

Robert Johnstone.
Worcester Park, Surrey.

Induction Loop
Systems

In response to Mr Trayers
request for information
regarding  Induction  Loop
systems for the hard ofhearing on
the letters page of the December
issue of ETI.

We have been manufacturing
loop systems for the hard of
hearing since 1989 and have
many units installed at various
sites including concert halls,
Hospitals, Churches and
Conference centres.

Mr Trayers might be
interested in our equipment..
The PDA100 is designed
specifically for applications such
as his.

Grants are often available
from the local authority to help
with the purchase of loop
products and VAT is not normally
charged for personal purchases
by disabled persons.

Steve Mehew, A VX Systems,
Washington, Tyne & Wear.

Audio response
measuring system
- Buylines

Somehow the Buylines section on
ofour two part project
Automatic audio response
measuring system in the
November/ December issues was
missed out.

We produce it here.

Buylines

Ralph Mantel,
Pipinstr.23

W-4790 Paderborn,
Germany.

£39 Software £29

(saving £8)

The address for all orders is:

The prices for the UK inpound sterling are:
Compensated measuring microphone with cable and plug

PCB with printed overlay £19.
All three items together forthe favorable price of £79

Complete kit or ready built PCB please enquire.

Automate
Requirements

Firstly I would like to congratulate
you on the improvement of the
magazine.

The main point ofthis letter is
to deal with the Automate Mixer
Project. I must say it is quite an
impressive project - one that a
few of us here are especially
interested in. There is one thing
that worries me about the project

and that is the number of
magazines it is going to take tosee
itthroughto the end. At this rate I
would suggest that by the time it
is completed the technology will
be out of date that one would be
better off by buying one off the
shelf

Why not give your readers the
option of buying a manual
containing the complete
documentation for the project. |
know that I would be willing to
pay in the region £25 - £30 for

sucha document. I myself are in
need of a decent mixer for my
MIDI based system, I know of a
band here that is in need of a
decent mixer for their events, and
there was inter-est expressed by
the campus radio station here
who could use the mixer as part
of an automatic music request
system.
David Ingles
Lancaster University
Points noted Ed

SECURITY EQUIPMENT

INSTALL YOURSELF & SAVE! SAVE!

Complete range of security parts to protect your house and

property. Passive infra-red sensors ultrasonic movement
detectors, control panels, cable, etc etc supplied with instructions,

QUALITY AUDIO MODULES

Hesing Technology @

Cromwell Chambers, 8 St. Johns Street,
Huptingdon, Cambs. PE18 600

Tel: (0480) 433156
Fax: (0480) 413357

Power amplifiers from 10-25W, mixer units, pre-amplifiers etc. Build your
own disco units, guitar amps, public address systems etc, etc.

cairor FREE LITERATURE ropay

AUTONA LTD TEL 084 44 6326
51 POPPY ROAD, PRINCES RISBOROUGH, BUCKS HP17 9DB

SYSTEM CONSULTANCY

Replacement Parts
Supply of Service &
Operators Manuals
Components

TEST EQUIPMENT
Supply

Maintenance
Commissioning.

Distributors for:
WAUGH INSTRUMENTS, RAMTEST LTD, KRENZ ELECTRONICS, PANTHER




MICROWAVE CONTROL PANEL. Mans operated, with touch
switches Complew with 4 dgt dspley, digital clock, and 2 relay
ouPus one for power and one lor pulsed power (progrmmable),
Kesl for all sots of precision bmer applicatons eic. Now on ly £4.00
rel 4P181. Good expen mentars boerd.

RABRE OPTIC CABLE.Srranded oplice) fbres sheathed in black
PVC Five metre length £7 00 ref 7P29R or £2 a metre.

12V SOLAR CELL 200mA oupxnt ides! for trickle

charging etc. 300 mm square. Our pnce £15.00 red

15P42R Gives Up 10 15v.
PASSIVE lNFRA RED MOTION SENSOR.

Camplets wath daylght sensoe, adasstable bghts on

smer (8 secs 15 mins). SO’ renge with & 90 deg A.A”’(,/»,
coverage Manusl ovende faclity Complete with ‘ N
walibsackets, bubholders #ic. Brandnewand guar-

snteed Now only £19.00 ref 19P29

Pack of two PAR38 bults for sbove umt £1200 rel 12P43R
VIDEO SENDER UNIT Tranwmst both sudio and wdeo signals
Hom either 8 wdeo wdeo edet Of TJler 1 8y
standard TV set watfun a 100 rangs! (bne TV to & spare channel).
12v OC ap £15.00 rel 15P39R Sastable mains .dqxot £3.00 ref
SP191R Tum your rdarinto 8 cordh

FM TRANSMITTERhoused in 8 swndar working 13A adapter
(g s maing driven). £26.00 ret 26P2R. Good range

device.

MINATURE RADIO TRANSCEIVERS A par of walie %.‘ -4

takies wih 8 range of Lp to 2 Kiometres. Units measure
2x52¢155mm  Complate with cases snd esfPieces

£30 00 ref 30P12R

FM CORDLESS MICROPHONE Smal hand held unitwith a 500/
range) 2 Yansmit power levels. Reqs PP3 battary. Tuneable b sny
FM mcover Our price £15 rel 15P42AR ~
12 BAND COMMUNICATIONS RECEIVER. 9 shont 'm=~'
bands, FM, AMand LWDXAocal switch, wning ‘eye’ mainsor

battecy, Complete with shoulder sirap srd mains lesd £19 ref
19P14R (desl tor fstering all overthe world.

CAR STEREO AND FM RADIOLow cost sterec sysiem giving
S watts per channel. Signal to noise rubo better than 4Sdb,

wow and fistter lo39 than . 39% Neg earth. £19.00ref 19P30

LOW COST WALIKIE TALKIES P ar of bsttery operated

units wth ¢ range of about 200. Our pace £8.00 8 pait rel EE
SPSOR 1deal for garden use or a3 an eductiond) toy.

7 CHANNEL GRAPﬂc EQUALIZER>us a 60 wartt power amp!
20-21KHZ 4-8R 12-14v DC negatve sath. Cased. £25 rel 25P14R.
NICAD BATTERES. Brand new top quality. 4 x AA's £4.00 ref
4P44A 2xC's £4.00 ref 4P73R. 4 xD's £9 00 ref9P12R, 1 x PP3
£6 00 ref 6P3SA Pack of 10 AAA a £4 00 ref 4P92R
TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The ubmate equavalients book New ed. £20.00 rel 20P32R.
GEIGER COUNTER KITComplete with tube. PCB and all compo
nents 1 tasid 3 battery cpersied gmger counter. £39.00 rel 30P 1R
FM BUG KITNew design with PCB embedded coll. Tranamsts to
any FM radha. 9v batlery req'd. £5 00 rel SP158f. 3Smm squere.
FM BUG Buatt and testad supenor 9v operation £14.00 ref 14P3R
COMPOSITE VIDEO KITS. Thess convert composte video into
separate H sync, V sync and wdeo. 12v DC. £6.00 ref 8P39R.
SINCLAIR C5 MOTORS 12v 284 (lul load) 3300 rpm 6°x4" 1/4°
O shaft. New. £20.00 ref 20P22R. Limited socks.

As sbove tut with ftled 4 to 1 infne reduction box (800pm) and
wothed nylon del drive cog £40.00 ret 40PSR. 800 pm.
ELECTRONIC SPEED CONTROL KITforc5 motor. PCB and al
mbhiunspndmmu(omdm-d) Uses
ise width modukation. £17.00 ref 17P3R Potentiometer contral.
SOlAR POWERED MICAD CHARGER.Charges 4 AA

cell model £6.00.

ACORN DATA RECORDER ALF503 Made for BBC
computer but surtable for othera. Inchudes mains sdapter, lesds snd
book £15 00 rel 15P43R

VIDEO TAPES. Three hour msperior quabty tapes made under
kcence from the famaus JVC company. Pack of 10 tapes New low
price £15.00 ret JISPa

PHIUPS LASER. 2MW HEUUM NEON LASER TUBE
BRAND NEW FULL SPEC £40.00 REF 40P10R. MAINS|
POWER SUPPLY KIT £20.00 REF 20P33R READY BUILT|
AND TESTED LASER IN ONE CASE £75.00 REF 75P4R.
12 TO 220V INVERTER KITAs eupplied it wil handle up to about
15w et 220vbut witha Larger vanstormer it willhandle 80 watts. Basic
kit £12 00 ref 1271 7R Larger transformer £12.00 ref 12P41R.
VERO EAS!I WIRE PROTOTYPING SYSTEMidoal for deaign-

niceds in 8 ha s Brand new sndcased £6.00ref 6P3R 2xC g

WINDUP SOLAR POWERED RADIO! FWAM raco tshes re-
bie b C with hand chargsr & eolar panel

14?200R Setof 2 AA Nudl £2 reiL2P9

PC STYLE POWER SUPPLY Mede bty

AZTEC 110vor240vinput. +S® 15A +12D

SA-120 .SA,-S® 3A. Fully cased with ten,

on/oft switch, IEC (nlel and stendard PC fly-

lesds £15.00 rel F13P4

AMSTRAD MP3
UHFNVHF TV RECEIVER/‘CONVERTER
CONVERTS COLOUR MONITOR INTO A TV!
£9.00

CAMERAS Customer retumed units. 3 for €10 ref L10P2
STEAM ENGINE Standard Mamaod 1

ong ne compiete with boiler piston etc £30

ref 30P200

TALKING CLOCK

LCD/display, alam, batiery operate

Clock will announce the Yme et the

push of 8 bution and when the

slarm is due The alarm is switchable

from voice 1 8 cock crowdng\€14 00 ref 14P200 R

HANDHELD TONE DIALLERS

Small urvts that sre demgned 10 hold over the math prece of a
telephona to sand MF dialing tones 1deal for the remote control of
snewer machinse. £5.00 ref SP209R

AMAZING TALKING COINBOXI

TELEPHONE HANDSETS
10brand new handsets wilh mic and speakeronly £3.00 ref3P146R
BENCHPOWER SUPPUES
Suparblymade lully cased (metaf) giving 12vat2Apliss B8V supply.
Fueed and shont Greuitprotecied For saleatiessthan the costol the
casel Ourprceia £4.00re! 4P 103R
SPEAKER WIRE
Brown twin core insulsted cable 100 feet for £2.00 REF 2P79R
DISC DRIVES
Cusiomer retumedu nits mixed capacites (Up to 1. 44M) We have not
soned thess 80 you just getthe next one on the shell. Price is only
£7.00 ref 7P1R (worth it even a8 a stripper)
MICROSCOPE 1200X MAGNIFICATION
Brand new complete with shimp hachery, shn
alides, bght etc. £20.00 rel J20P 4,
LIGHT ALARM SYSTEM
Small cased starma that monitor a narrow besm sres for sudden
changesin ight level Complete with siren that sounds for a preset
tme when unit is triggered. £7.00 raf J7P1

JOYBALLS
Back in smock popular C d

Fully prog able aking. lock inb

price o £79 ours is st £20) el J20P2

ANSWER PHONES £18

Custome: retumed units with 2 faults one we 188 you how 1 ix the

other you do your selil £18 ret J18P2 or 4 for £60 red JSOP3 BT
(retail price £79 958 each)

COMMODORE 64 MICRODRIVE SYSTEM

Complete cased brand new dnves with cartndge snd software 10

imes lasier than tape Mactunes works with sny Commodore 84

setup. The orginel prcefor theee was £49.00 but we can cller them

o you at only £25.00! Ret 25P1R

90 WATT MAINS MOTORS Ex squipment but ok Good geners|

pupose unit £9 00 ref FOP1

H A SPEAKER BARGAIN Originally made for TV eets they

contistof & 4° 10 watt 4R speaker and 8 2° 140R tweeter. Hyou want

two ol sach plus 2 of our cEROVers you can hava the lotfor £5.00

rel FSP2

EMERGENCY LIGHTING SYSTEM

Fully cased coaplete with 2 adiustable flood kghts. All you needis a

etandard 6v lead scid hattery. Our pnee is st £10 red J10P29

AMSTRAD 464 COMPUTERS

8T app , relail

Atan equiv (repl
joystick) £5.00 'rof JSPB

AMSTRAD 164000 BASE UNITS
BRAND NEW AND CASED
TWO BUILT IN 5 1/4” DRIVES
MOTHER BOARD WITH 640K MEMORY
KEYBOARD, MOUSE & MANUAL
OUR PRICE JUST

g7oiil!

CARBATTERY CHARGER
Brand new units somgpiete with panel meter and leads. 6 or 12v
outpit £7.00 rel J7P2.
CUSTOMER RETURNED SPECTRUM +2

but 90id a3 seen 80 May need atendon £25.00 ref L25P1
or 2 (or £40.00 ref J40P4
CUSTOMER RETURNED SPECTRUM +3
Complete but soid as seen so May noed sttenbon £25 00 ref L25P2
or 2 for £40 00 ref JAOPS
SCART TO D TYPE LEADS
Standard Scart on one end, Hi density D type (siandard VGA
connecior) on the other. Pack of ten leads only £7.00 ret 7P2R
OZONE FRIENDLY LATEX

250m|bottie of iquid rubber setsin 2 hours. Ides!for g PCB's

G retumed units comglete with 8 monitor for pst £351 These
units are 80id as faulty snd arenot returnable.

WOLSEY DMAC DECODERS

Made for instalation in hotsla eic as the main 53t recaiver no dats but
fuly cased unit. £20 rel K20P1. Suitable psu £8 ref K8PJ.
SWITCHED MODE PSU
Fuly cased unit 215mmx1 4SmauSSawn giving +5. 412 snd +20v
well made case s with mans lead. £8 fer KAPS.
REMOTE CONTROLS

Brand new inta red CONTROLS onginsly made for %
WOLSEY satslite recaivera £2 oa ref K2P1 ovzoiottmrdmﬁi’l
TELEPHONES

od: d Lastnoredisl £8 ret K8P1.
386'I'OWER SVSTEMS
Tmnuszav\umm 2Il|s. M« 27Swpa1 IEC I
and O, 386 mixmmiwith dupisy
drver, parabel and sedal pors. There msavonl IC's missing
from the m/board plus no data! £79 rel K79P1.
DOS PACKS
Complolc set of PC d-wa with MS DOS 32. Lanaxdve bamic,

No is. $1/4™ discs. £10reiK10P2

CORDLESS TIE CLIP MICROPHONE
vansmits betwoen B8-108MHZ FM S 2cm x 2cm. usas LR44 weatch
batery. Camplete with wire aenal & battery. £16 ref K16P1.
CHASSIS MOUNT TRANSFORMERS
240v primary, 12v secondary 20VA £2 ref 1092
240v primaty, 16v secondary 10A (spbt winding). £10 ref L10P1
100 RED LED PACK (SMM) £5 REF K5P2
12V STEPPER MOTOR idesifor modets exc. 3°dis £2 rel J2P14.
INFRA RED BEAM SWITCH24v DC 5m range source & sensor
housed in plastic case. £12 ref J12P1.
CAPACITOR BARGAIN PACK 100 CERAMICS £2 AEF J2P2.
SPECTRUM JOYSTICKS TWO FOR £S5 REF JsP2.

fxng wires exc. £2.00 each ref 2P376R
VIEWDATA SYSTEMS
Biand nawunis made by TAM)ATA convldo with 1200/75 buik i in

AMSTRAD PC CASE, POWER SUPPLY AND 1.44
FLOPPY DRIVE ALL THIS FOR £44 REF L44P1

modcm inira nd remote d qwerty k d BT eppy

.C J RGB colour and compos-
Ro ouPUT (works um oninary wrovmon) complets with power
supply and fully cased. Our price is only £20.00 rel 20P1R
AC STEPDOWN CONVERTER
Cased units that convert 240v to 110v 3" x 2 with mains input lead
and 2 pin American outpu! socket (sultable for resistive toads only)
our price £2.00 ref 2P381R
CURLY CABLE

E 810 8leet) Dconnector on one end, spade connectors

mg prowcts on ek. Complete with taols, wwe snd able board.
New tow bargsin piice onty £2.00 ret 82P1

25 WATT STEREO AMPURERC STK043 With the adaton of
a handtul of components you can build a 25 watt amplifier. £4.00 red
4P69R (Ciraut dia inchuded).

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10
£4,00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R
FRESNEL MAGNIFYING LENS 83 x 52mm £1.00 ref B80827R
12V 19A TRANSFORMER Ex equipment £20 but OK.
ULTRASONIC ALARM SYSTEM. Once agan in siock these
units congist of 8 detector that phugsint 8 13A sockatin the srea to
protect The receives pligs mio 8 13A socket anywhere eise on the
same aupply. ideal for protecyng garages. sheds eic. Complets
eystem now only £19 11

286 MOTHER BOARDS. Brand new and tested complete with
technicsl manual £34.00 ref L34P1

UMIVERSAL BATTERY CHARGER,Takes AA's, C's, D'e and
PP3 nicads Holds up 1o S betienes st once. New and cased. mains
opersted £6 00 ret 8PIGR

IN CAR POWER SUPPLY.Pugs into cgar socket and grves
3.43.6.73,9. end 12v oA/D &t 800mA Complete with unwverssl
spaer plug £500 ref 3P167R

RESISTOR PACK.10 x 30 vauses (500 remsiore) all 1/4 wett 2%
metal fim. £5 00 ref 3P170R.

QUICK CUPPA? 12vimmeraion hegter with lead and cigar bghter
phug £3 00 ref IPO2A. Ides! for tes on the movel

LED PACK .50 red. 50 green, SO yellow sl Smm £8.00 ref 8PS2
I1BM PRINTER LEAD. (D2S 1o cenironics plug) 2 metre pasaltel.
£5 00 ref SP186R 3 metre verBon £6 00 rel 6PS0.
COPPERCLADSTRIP BOARD17"x 4"of 1° putch “vero® board,
£4 .00 a shewt rel 4P62R or 2 sheets for £7 00 ref 7P22R.

STRIP BOARD CUTTING TOOLE2 00 ref 2PA52R.

on the other ides! for joysticks etc (6 core) £1.00 each rel CD44R
COMPUTER JOYSTICK BARGAIN

Pack of 2 pysticks only £200 ref 2P382R

BUGGING TAPE RECORDER

Small hand held casseite recorders that only operste when there is
saundthen turn of! 6 seconds after soyou coukd lesveitina room all
day and justrecord any thing thatwas aid, Picels £20.00 ref 20P3R
NEW SOLAR ENERGY KIT

Contains 8 solar cella, motor, tools, fen etcpiue educational boaklst.
idesifor the budding enthuslast| Price is £12.00 ref 12P2R

286 AT PC

2686 MOTHER BOARD WITH 640K AAM FULL SRE METAL
CASE, TECHNICAL MANUAL, KEYBOAAD AND POWER SUP-
PLY £139 AEF 139P 1 (no i/ cards or dnves inckuded) Some
maetal work req'd phone for detalls.

BULL ELECTRICAL

250 PORTLAND HOAD HOVE SUSSEX
_BN3 50T TELEPHONE 0273 203500

BUMPER PACK NO 1 100f our popular £1 packs for st €5 our
choice of contents.

BUMPER PACK NO 225 of our poputar £1 packs for st £12. Our
choice of contents.

LCD1 X 32 DISPLAY Bargain prioe of st £3 complete with bads
of data for & similar display. £3 ref LIPY.

USEFUL POWER SUPPUIES. 18v 900mA dc output (regulsted)
Wlly cased with mains cable snd DC out cable £6 rel K6P1
UNCASED PC POWER SUPPLIES. Standard PC pau without
case, lsn otc Good for spara or 'ow cost PCL £4 rel L4PS
RADAR DETECTORS . Detecta X and K bands (e 3peed traps).
Notlegsl in the UK 30 only svalisdie ¥ youintend to ‘sxportl. £59
ref J69P 1.

100 WATT MOSFET PAIR.Same spec 88 254343 and 25413
{BA.140v, 100w) 1 N channel and 1 P channol. €3 a pair ref JIP9Q
LOW COST CAPS. 1,000 capsators £3 (33u1 25v) ret J3P10.
VELCRO. 1 metre longth 20mm wide, bue. £2 refJ2P16

JUG KETTLE ELEMENTS. Good genera! purpose heabng ele-
ment just £3 o8 ref £3P8 or S for £10 ret J10P3

VERY 81G MOTOR. 200vinducBon * 1kw 1410 mm 107 GEC
1“keyed shaht. Brand new £95ref JOSP1

BIG MOTOR. 220-240v 1425mm 2 8A BN keyed shaft GECS &°
x 8° complete with mounsng plate. £38 ret J38P1

SMALL MOTOR. Electrokix 160 watt 3,000 fpm, 220-240v 5/8°
sheft precision built £18 ref J18P1

EPROMS 27C84 PACK OF 10 £7 REF M7P1.

EPROMS 27C256 PACK OF'10 £9 REF M9P1,

EPROMS 27C512PACK OF 10 £10 REF M10P1.
MODEMS FOR £1.25? These maderm are astable v sinpping
only hence they are only 4 for £5 rel JSP3.

SOLAR POWERED WQOOEN MODELS. Compiste wth soler
panel. mokr end 1l ingtructions £9 re! JOP2 3 afl €20 ref J2OP3
TV SOUND RECBVER Fully cased. mans powered,thatneed a
speskerior stend sloneuseor couls bewired into hif. £12ref 12P22
SOUND OPERATEDLIGHT. Clap your hands and hght comes
on, Turms sher presetdelsy. (4 AA's reqd) £2rel J2P3
FERGUSON SRB1 REMOTE CONTROLS. Brand new units
Idesi tor 3 spare or have two remotes] £4 each.

IN SUSSEX? CALL IN AND SEE US!




Macro

Heliograph
Receiver

Investigate sub-sonic
low intensity
frequencies with this
receiver. | P Wilkinson
provides the details.

PROJECT

Plop, whine, click, growl, buzz, (deep and high) and
other suchsounds arethesortofsignals thatcan he heard
on the headphones plugged into a Macro
Heliography receiver. These signals are the result of
sunlight being reflected from the shiny membrane,
com-prising the wing or wings, of a flying insect, much
like the heliography used at sea.

This tiny amount of reflected sunlight is observable,
after amplification, and can lead to many hours of
fascinating study in wing beat frequencies, and thus the
‘signature’ of particular species of insect Since there
arc more than 400

varieties in our countryside, this adds up to a lot of
sound effects.

The essential ingredient required is of course
sunlight. This has to be of sufficient strength to at least,
cast a shadow. | have devised a simple table, for
reference see Table 1.

Sun factor 1 is the PSD (Photo Synthetic Datum)
defined as the, minimum light level required for
photo synthesis
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Fig.1 Circuit diagram of receiver




activity in plants, Safe sunbathing for sensitive skins of
no more than 20 minutes a day,a SF of 2.5 is
reasonable.

Looking at a shadow, estimation becomes quite easy
with practice, and is born out by the signal results. For
example at SF3 a hover fly, species Episyrphus
balteatus, is detectable at a distance from the receiver
of about 15 feet.

Butterflies are not easily detectable mainly because
the wings are less reflective and show moving. Atbestat
SF5 you might hear the odd Plop! sort of sound a
small butterfly signature makes a few feet away.

Given the high resolution and sensitivity of the MH
Rx other 'things' are detectable. A dew laden cobweb
vibrating inthe wind orunder the movementof the spider
or the spiders lunch can register. No doubt other things
will come to mind, ripples on water etc.

Construction of the receiver is simplicity itself. Just
two ICs and a few components mounted on strip board,
a plastic lens aphoto detector and a box to stick it all in.
Mount the box a frame much like a camera on a tripod,
connect phones and battery, 'aim' at the local flower
patch or pond, sitbackinthe deck chair relax and listen
to an aphid winging its way to wherever aphids wing
their way to on a balmy sunny day.

Sun factor Amount of Light Signal strength,
0 No shadow Nil
1 Very faint shadow Poor
2 Shadow Weak but usable
3 Good shadow Fairly good
4 Strong shadow Good
5 High contrast shadow Very good

The detection corridor is determined by the cross -
sectional area of the lens and the overall gain of
the system. So the aphid winging its way at say, 10 mph,
is not going to impress you for long. A hover fly is
more entertaining asit generally stays in one place.

If you imagine you are looking down a tube 20
feet long and some few inches in diameter, and an insect
can fly from from one side, and out of the other, you
might get a better impression of what I mean.
Aiming this invisible tube at say a cluster of flowers
where the insects are flying in circles then signals are
going to be better maintained.

So now we come to the lens, and bearing in
mind the comments in the last paragraph, it needs to be a
little larger in cross section than your average camera
lens. It has also, in photographic optical parlance, got
to be a 'fast’ lens. Able in other words, to be usable at
low light levels.

Now this might sound like a tall order in terms of
expense, weight, etc. The lens happily for us, is a cheap
plastic one, and low in the weight stakes, and ‘'fast. A
Fresnel lens, commonly used on overhead projection
lamps, varying around 8 to 14 inches square, with a
short focus satisfies all the criteria I have outlined. For
those of you with a photographic bent, [ am talking of an
f stop faster than a 1.2 probably less than a ONE,
with some of these types of lenses.

A perfect optical focus is not required, a pin
photo diode not being so demanding as the human
eyeball. Thus saving in cost compared with high
resolution glass lensesis achieved.

Deciding on the cross-sectional area of the
lens, will determine the size of the housing for it,
and the overall bulk of the finished project. I started
off with a 13" lens, which I still use, but one can get
by quite well with a 5" lens, a considerable saving
in the enclosure materials.

Reference to Figure 3 gives you some idea as to the
general fabrication of the enclosure, using thin ply,
dowel and glue. Build the unit around the lens, after
determining the focal length. Focus the sun on a bit of
card and measure the distance from the back of the lens
to the card, and make a note. Adding roughly a
quarter of an inch to this focal length, will give the
position for the photo diode.

Fine focus for best results is achieved by adjusting
the position of the Veroboard,when mounting inside the
enclosure. A target comprising a model electric motor
witha 1" tin plate propeller set some 15 feet away (in
sunlight SF3 or greater) will provide an ideal focusing
and test rig.

Some method of sighting is required, and reference
to Figure 2 shows a crude but workable method using
basic hardware. Adjust the rear sight using the motor
simulator as the target. Once the focusing and sighting
arrangements

e
/‘“’/:|
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Fig.2 Case details and sighting arrangements

have been made secure with glue and pins to
prevent disturbance to these settings.

Build the MH Receiver on an area of Veroboard to fit
snugly inside the enclosure vertically as shown, with
the photo diode centrally placed on the lens axis.
(Figure 2). Recess the lens well back inside the enclosure
approximately 2 inches on the base. It is wise to use the
MH Receiver in a sheltered place, from inside an open
window, under a tree to avoid accidental direct exposure
to the sun.

Assembly of the electronics is simple enough, start off
with the pin diode mounted in the centre of the strip
board and check alignment in the enclosure with the lens
axis, the actual mounting of the board on two blocks of
dowel for support is the method I used. Commence with
mounting the IC socket for IC1 orientated in such a way,
that pin 14 is closest to the anode of the pin diode photo
detector. Cut away any excess track to avoid stray pick
up. If for some reason you want to mount the diode on a
pillar, then ensure the lead from the anode is kept short
and well screened.

IC2 you can solder straight in to the board, screening
the lead if a long run, to pin 3. RV1 can be a preset
mounted on the board, adjust for minimum volume
consistent with a




LENS POSITION SETTING UP
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Fig.3 Lens position set up

reasonable level of output.

D1 is for reverse polarity protection for when
running this receiver from a battery out in the field or
garden etc. The gain of the receiver is around 70db,
and like most high gain systems, noise starts to rear
its ugly head, especially when we are amplifying what
after all is a change of leakage current in a reversed
biased diode, a notorious source of noise, which in this
application increases with the light level onthe diode.

The RC network between pins 11 and 12 of ICI
reduce this noise factor somewhat, at expense of
bandwidth, C1 being the most critical value,

should you wish to experiment C2 is a
decoupling capacitor and is located as near to
the IC pins as possible. All resistors are 1/4
watt, all capacitors polyester or min layer types.
Headphones are better for this sort of activity, and
can be directly connected across the loudspeaker
of 16 ohms. RV2 is set to about 80k on the wiper.
This provides about the right level for tape
recording the wvarious sounds detected. A
supporting frame to allow hands free
operation is recommended, much along the
lines of a camera tripod. | utilised part of an
old bar stool with an extended centre column,
and mounted a bracket at the top of this to, give
azimuth, and tilt capability.

This project would provide a challenge in
building over the winter months ready for the
forthcoming summer. Take care with cutting the
lens down to size, especially if it is the two layer
Fresnel type, to avoid getting chaff between the
two slices. Clamp together when sawing, then glue
round the edge.

Source  for  lenses: Anchor  Supplies,
Nottingham. Large (worn round the neck) plastic
reading lenses, are an alternative.

Good luck and good hunting.

PARTS LIST CAPACITORS SEMICONDUCTORS
C1,2 22u IC1 TBA2800
RESISTORS C3 2u2 IC2 LM386
R1 100R C4 10n IC3 LM78L05
R2 270R C5 470n D1 Photo Diode MISCELLANEOUS
R3 8k2 Cé 4n7 D2 1N4148 LS1 loudspeaker 16R or headphones
RV1 2k2 log c7 220u
RV2 470k c8 1n

EASY-PC PCB and Circuit Diagram CAD

Forget using tapes and light-box! Create your
Circuit Boards using CAD - like the professionals.

e Runs on PC/XT/AT etc. with
Hercules, CGA, EGA orVGA
display and many DOS
emulations.

° Design Schematics Single
and Double sided and
Multilayer boards including
Surface Mount.

e Standard output includes
Dot Matrix/ Laser/ Ink-jet
Printer, Pen Plotter, Photo-
plotter and N.C. Drill

o Extremely powerful.
e Very easy to use.
o Not copy protected.
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y
£98.00!

Plus P&P +VAT

Technical support
is free, for life!

Over 13,000 Installations in 70 Countries Worldwide!

For full info’ please write, phone or fax:

Number One Systems Ltd. I

The Electronics CAD Specialists.

REF: ETI, HARDING WAY, ST.IVES, HUNTINGDON, CAMBS, PE17 4WR, ENGLAND.
Telephone: 0480 61778 (7lines) Fax: 0480 494042 ACCESS, AMEX, MASTERCARD and VISA Welcome.




PROJECT

A project as an aid
to other projects.
Paul Stenning
provides an excellent

design and an invaluable aid when a
pre-programmed device is required.

There has long been a requirement for a cheap
straight-forward EPROM Programmer, suitable for
occasionalhome use, without the extrafeatures found on
many commercial units, The EPROM Programmer
presented here will program the standard 27 family of
devices, from 2716 to 27512, and can be used with any
computer which has an RS232 serial port I have
avoided the usual "Catch 22" situation of requiring a
programmed EPROM to make the EPROM programmer
work! This design uses readily available components to
reduce the likelihood of obsolescence.

The unit is powered from an external PSU, since this is
cheaper than buying the individual parts! One of the
low cost unregulated types with an integral mains plug
is suitable, providing it is capable of supplying between
10 and 18 Volts. DC at 500mA without too much ripple,
the voltage regulator IC21 will run cooler if the voltage
is nearer the lower end of this range. The types sold for
powering electronic keyboards appear to be the most
suitable. The prototype is powered by an old Sinclair
ZX81 PSU (type UK.1200).

The programmer itself is dumb and is fully controlled
by the host computer via the serial port. Control
software can be written in BASIC, and a suitable listing
for IBM PC compatible computers is given later.
Additional software listings are given for initial testing,
and to convert to and from standard Intel-HEX files. A
disk is available from the author, containing these
programs, as well as comprehensive menu driven
control software and a selection of useful utilities, see
Buylines for details.

Please note that the programming algorithms used may
not be exactly as specified in some EPROM
manufacturer's data sheets. Because of this the unit
cannot be pguaranteed to program every device
successfully, however no problems have been
experienced to date.

HOW IT WORKS
HARDWARE

The circuit may appear complicated initially, however a
comprises of several relatively straight-forward sections. It
is not necessary to understand the operation of the circuit to
build and operate the unit with the software given, however a
good understanding is most useful if you wish to write your own
control software.

Note that when a number is followed by an 'h' in the
following description, for example 27h, is a hexadecimal
number, and when a number is followed by a 'b' it is binary,
other numbers are decimal. Any signal name which is followed
by a "-", for example STROBE-, is active low, on the circuit
diagram this will be shown with a bar over the name.

Useful information on EPROM pin-outs and programming
requirements can be found on pages 498-499 of the 199
Maplin catalogue, the project was designed around this data
(note that the Maplin programming information for the 2732
is incorrect).

IC2 and surrounding components generate the Baud Rate
dock signal (CLOCK1) for IC3, with the rate selectable by
LK1. The CLOCK2 signal is used to produce the programming
timing pulses, see later. IC3 is a 6402 ‘“Universal
Asynchronous  Receiver/Transmitter™ (UART). In this
application it is configured for 8 data bits, 1 stop bit, no parity
checking. Note that unused pin 2 is taken low, this pin is used
on the RCA CDP1854 to select standard operation mode, this
device is otherwise pin compatible can therefore be used in
place of the 6402. IC3 is reset by IC4:A and associated
components.

When serial data is received on pin 20 of IC3, is
converted to a parallel output on pins 5-12 (R0-R7), and pin 19
goes high. A short time later (set by R4 and C8) pin 18 is taken
low, which clears the high on pin 19. The pulse so generated
on pin 19 is referred to as the STROBE signal, and indicates to
other parts of the circuit that data has been received and is
valid.

Ifpin 23 of IC3 (SEND) is pulsed low, data on pins 26-33 (DO-
D7) is transmitted in serial form on pin 25.
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IC1 is the serial line driver/receiver, which
converts RS232 standard serial signals to from
standard S5V TTL levels. This IC contains voltage
converters to produce the required transmission
voltages (9V) from a single +5V supply.

In thisapplication the 8 bitreceived data is used as 4
data bits on RO-R3 and4 controlbitson R4-R7. 3 ofthese
control lines (R4-R6) are taken toa3 To 8 Line Decoder,
IC5. The STROBE signal is taken to one of the Enable
lines on ICS, thereby causing the outputs from this IC
to be short pulses. For example, If OOh is received,
lines R4-Ré will be low, STROBE will pulse high and
consequently pin 15 of IC5 will pulse high and the
remaining outputs will stay low.

The remaining control bit (R7) controls thepower to
the EPROM, whenitishighall power isremoved from the
EPROM socket so the device can be inserted or
removed. When the device is being read or
programmed this line is taken low.

The 4 data lines are taken to the inputs of 4 Quad
D-Type Latch, 1C6-1C9. The Latch Enable lines on
these IC's are connected to 4 of the outputs of ICS (YO-
Y3). Data can therefore be stored in these latches by
seooing the required data on lines R0-R3 and the latch
number (0-3) on lines R4-R6. The data will be
continuously available on the latch output lines.
Referring back to the previous example, if OOh is
received, lines RO-R3 will all be low, and line YO will
pulse high, storing Oh (0000b) in IC6. Similarly
seooing 35h will store5h(0101b)in I1C9.

Latch ICé isused to hold the least significant nibble (4
bits half a byte) of the data which will ultimately be
programmed into the EPROM, whilst JC7 holdsthe most
significant nibble.IC5 holdsthe EPROM type information
(seelater),and IC9 holds 4 setupbits. Bit1ofIC9controls
whetherthe unitisinRead or Write (Program) mode, bit2
sets the programming pulse length to either 1 or 40
milliseconds, bit 3 sets the programming voltage to
either 12 or 21 volts, and bit 4 sets the supply voltage
whilst programming to either 5 or 6 volts. Note that the
latches have active-high and active-low outputs, and
one orboth may beused.

The data outputs from IC6 and IC7 are taken to atri-
state buffer (1C10),whichin turn drives the EPROM data
lines. IC1 0 is controlled by the RN-line, such that it's
outputs are enabled in Program mode and tri-state in
Read mode.

The EPROM data tines are also connected to the data
input lines on the UART (IC3), and the Y7 output from
ICS is connected to pin 23 of IC3 (SEND). Therefore if
70h is received, the data currently on the EPROM Data
Lines is transmitted backalongthe serial interface to the
computer.

The EPROM Address lines are controlled by counters
IC11 and IC12. These are connected to lines Y4 and Y5
from IC5, and are therefore cleared to 0000h by
sending 40h and the count is incremented by sending
50h. This approach is quicker than having to set the
actual addresseachtimesince it onlyrequiresone byte to
be sentalong the serial link.

Line Y6 from IC5 (PROO) is used to start a
programming pulse. The programmingpulse (either 1ms
or 40ms) is produced by dividing down the CLOCK2
signal. This signal has a frequency of 19.2kHz
(24576MHz divided by 128), which equates to a period
of 52.1us. This is fed to counter 1C13, which is normally
held reset by the Set Reset flip-flop built from IC15¢
and IC15d. When the PROG line pulses high the flip-
flop changes state and the counter starts counting the
CLOCK 2 pulses. If a 1ms pulse is required, pin 5 of
IC14awillbehigh and pins12 and 13 of IC14bwillbelow.
Whenthe countreaches19 (52.1us x 19 =989.9us), all the
inputs ofIC14awill behigh,it'soutputwittherefore golow,
changing the state of the flip-flop again via IC16d, and
resetting the counter. A 0.99ms pulse will therefore be
present on the output of the flip-flop, 0.99ms being well
within the 1ms +/5% specification. If a 40ms pulse is
required 1C13 counts 768 CLOCK2 pulses (52.1us x 768
= 40.01ms).

ThePROOPULSE and STROBE signals are coupled via
IC18a and IC1 to the RS232 CTS (Clear To Send) line.
This prevents the host computer from sending further
data whilst a program pulse is programming while
STROBE is still high. This means that data can be sent
as fast as possible and no delays are needed in the
software.

PROG PULSE-Is coupled with the SEND signal tolC3 by
IC16a. This prevents the SEND signal getting through
whilst PROG PULSE- Is low. This situation will never
occur in normal use, however during initializations the
software requests a 40ms program pulse immediately
followed by a SEND. If the RS232 CTS line is present
and working then data will be sent, since the CTS line
win stop the computer sending the SEND request until
after the program pulse has finished. If CTS Is not
working the SEND request will be sent immediately but
nodata will bereturned due to JC16a stopping the SEND
pulse reaching IC3. The software notes the lack of
received data, prints a warning and then adds delays to
allow for the program pulse. You should by to get CTS
working properly as there will be a significant speed
penalty otherwise.

We now come to the connection switching
required for the different EPROM types. Thetable below
shows the pin-outs for the 6 types of EPROM this unit
will program. 2716 and 2732 are 24 pin devices and fit
Into pairs 3 to 26 of the EPROM socket, the pin-outs
shown below relateto the socket not the device.

PIN| 2716 | 2732 | 2764 | 2128 | 272%| 27513

" * VPP | VPP | VPP| A1
" " Al2 | A2 A2 | A2
A7 A7 A7 A7 A7 A7
A6 A6 A6 A6 A6 A6
A5 A5 A5 A5 A5
Ad A4 A4 A4 A4 Ad
A3 A3 A3 A3 A3 A3
A2 A2 A2 A2 A2 A2
Al Al A1 Al Al Al
10 A0 A0 AD AO A0 A0
1 D0 | DO Do 00 Do 00
12 D1 D1 D1 D1 D1 D1
13 D2 D2 D2 D2 D2 02
14 | GND | GND | GND | GND | GND| GND
15 03 03 03 03 03 03
16 D4 D4 D4 D4 D4 D4
17 05 D5 D5 D5 D5 D5
18 D6 D6 D6 D6 D6 D6
19 07 07 07 07 07 07
#20 |CE/PP+|CE/PP-| . CE CE | Ce/PP{ CEPP
2 A10 | A0 | A0 | A0 | A10] A10
#22 | OE [OENPP| OE OE OE | OENPI
#23 | VPP | A1 | A11 | AN A1 A1l
24 A9 A9 A9 A9 A9 A9
25 A8 A8 A8 A8 A8 A8
#26 | vCC | veC | NC A13 A3 ] A3
#27 * " PP- pP- Ald ] AN
28 * * veC | vcCc | vcc| vce

N - LR XL
x>
o

* = NoPin
NC = No Connection
PP+=Program Pulse, Positive Going
- = Program Pulse, Negative Going
Output Enable (Active Low)
CE = Chip Enable (Actve Law)
VPP = Programming Voltage
VCC = Supply Voltage
GND = Ground (OV)

(@]
m
n

It can beseen from theabove that most of the pinsare
the same for all devices. Only 6 pins require special
attention, these are 1, 20, 22, 23, 26 and 27, and are
marked with a'#' next to the pin number.

The four MODE lines from IC9 control the function of
these six pins and are set up by the software to suit the
EPROM type required. Note that two of the active-low
levels are also used. The table below shows the logic
levels on each of these lines, for each of the 6 types of
EPROM, together with the code that needs to be sent to
select that type.
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Iwillnow describe what this meansfor each type of
EPROM

2716:

PIN 1:not used.

PIN20:MODEB and MODED are bothhigh,solC17b pin 6
remains high, IC16cpin 8 follows PROG PULSE, as does
IC17cpin8which is coupled via 06 to PIN 20. PIN 20 is
only pulled up in Program mode, so in Read modeit is
permanently low.

PIN 22: MODE Aand MODE Dare both high,s01C15b pin 6is
low and0land 02 remainoff. R-/Wiscoupled tothe pin via
02.

PIN23:MODE D is high, so Q5 and Q6 are on,

coupling VPP to PIN 23.

PIN26: MODE Cishigh,s0Q7and Q8 are on, coupling V+ to
PIN 26.

PIN 27: notused.

2732:

PIN 1:notused.

PIN20: MODEB and MODE Darebothlow. IC16cpin8 will
remain low and U17:B pin 6 will follow PROG PULS. IC17¢c
pin 8 will thereforebe PROGPULSE inverted, and is coupled
via 06 to PIN20. PIN 20Qis only pulled up in Program
mode, so in Read mode it is permanently low.

PIN22: MODEDandMODE Ais high, soIC15b pin6is high.
This switches on 01 and 02, coupling VPP to PIN 22

PIN 23: MODE D is low, so Q5 and Q6 remain off. A 11is
coupled to PIN 23 via 04,

PIN 26:as 2716.

PIN 27: notused.

2764 and27128:

PIN 1: MODE A is high. This switches on 03 and 04,
coupling VPP to PIN 1.

PIN 20: MODEB is high and MODE Cislow. IC16cpin 8
remains lowandU17:B pin 6remains high, thereforeC17¢c
pin8remains low.

PIN 22:MODEA andMODE C are bothhigh, solC15b pin 6is
low and01and 02 remain off. R-/W is coupled to PIN 22
by 02.

PIN23:as2732.

PIN 26: MODE Cislowso 07 and QBremain off. A13is
coupled

to PIN 26by 05. Notethatin a2764 EPROM thereis no
EPROM MODE LINE SETUP conection to PIN 26.
TYPE A B (o C D D CODE PIN27: MODEB is high and A14 will remain low since itis
outside the addressing range. |C17d pin 11 will
M6 1 1 1 0 1 0 2h therefore follow PROG PULSE.
2732 1 0 1 0 0 1 25h
24 1 1 0 1 0 1 28 27256:
M8 1 1 0 1 0 1 2% PIN 1: as 2764.
272 1 0 0 1 0 1 2 PN 205 2732
21512 0 0 0 1 0 1 20h PIN 23: as 2732
PIN 26: as 2764

PIN 27 - MODE Bis low so IC16 pin 11 will remain low.
IC17d pin 11 will follow A14,

27512;

PIN 1: MODE A is low so Q3 and Q4 will remain off. A15 is
coupled to PIN 1 by 03.

PIN 20: as 2732.

PIN 22: MODE A is low so IC15b pin 6 will be high,
switching on Q1 and Q2, coupling VPP to PIN 22,

PIN 23: as 2732,

PIN 26: as 2764.

PIN 27: as 27256.

Note that D6 and D7 are germanium types, since silicon
types would cause the logic 0 inputs to the EPROM to be
at the limit of the specifications.

The two logic gates which would otherwise be unused,
are used to control Read and Program LED's. IC18b pin 6
goes low when R-/W and ON-/OFF are both low, lighting
09 (Read) via 010, whilst IC18c pin 8 goes low when R/W
and ON-/OFF are low, lighting 08 (Program) via 09. When
both LED's are off it is safe to fit or remove the EPROM,
the other lines would have been set low by the software
before taking ON-/OFF high.

IC21 is the main 5 Volt regulator and powers all the logic
IC's. D11 protects the whole circuit against reverse
polarity, since it is easily possible to reverse the polarity
on the sort of PSU used. LED D10 indicates that the unit is
powered up.

IC20 supplies the power to the EPROM, and is enabled by
the ON/OFF- line via Q17 and Q18. Q19 raises the GND
pin of 1C20 by 1 Volt, giving 6 Volts. When 5 Volts is
required Q19 is shorted out by Q20 controlled by IC18d,
this happens when 5V/6V or R/W- is low.

IC19 is a step-up switching regulator which produces the
programming voltage required. The voltage is set by
shorting out sections of the resistor chain with
transistors. 2716 EPROMs require 25 Volts, not 21 Voalts,
50 the MODE D- line is used to set this. The R-/W line
controls Q15 and Q16 which connect the power to the
EPROM when the unit is in Program mode.

PARTS LIST

RESISTORS (all 1/4W 5% or better) CAPACITORS IC2 74HC4060
R1,6-19,27-33,36-38,41 42 10k C1-59,15,16 10y 16V radial IC3 6402

R2 aM7 C6,7 22p 0.2° pitch ceramic IC4 74HC14
R3 2k2 C8 2n2 0.2 pitch ceramic IC5 74HC238
R4 1k0 C10 220p 0.2° pitch ceramic IC69  74HC75
R5 47k C11 470n 0.2° pitch IC10 T4LS 244
R20,21 22k C12 47435V radial IC11,13  74HC4040
R22,2340 330R C13 47116V radial IC12 74HCA024
R24 0R47 (or 2 x 1R0 in parallel) C14,17 110 16V radial IC14 74HC20
R25 1k2 C18-20,22-27 100n 0.2 pitch IC15 74HC00
R26 8k2 C21 22041 25V radial IC16 74HC08
R34 5k6 1IC17,18  74HC32
R35 1k5 INDUCTORS IC19 TL497
R39 470R L1 47014 2.3A bobbin type IC20,21 7805

RN1 100k x 8 SL resistor network 01,35,7,15,17 ZTX750175117152

RV1 470R or 500R horizontal preset SEMICONDUCTORS 02,4,6,8,13,14,16,18-20 BC547/548/549
RV2-4 4K7 or Sk0 horizontal preset IC1 MAX232 Q912  BC557/558/659
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Fig. 3a Control logic for EPROM socket.

D1-5 1N4148 silicon signal diode
D8, 7 0A47 germanium signal diode
D8 Red LED

D9 Yellow LED

D10 Green LED

D11 1N4001

MISCELLANEOUS

SK1 28-way ZIF Socket
XT1 2.4576MHz crystal

Power Supply (10-18V DC@ 500mA), DIL IC sockets
(1 x 40 way, 1 x 14 way and 3 x 28 way), Heat sink
for IC21, PCB, Case type MB6, M3 hardware,
Connectors for power and RS232, Veropins, Tinned
copper wire (24SWG) or through-PCB pins.

BUYLINES

All components are available from Maplin, the majority can probably
also from your usual supplier. Small 0.47R resistors do not appear to be
readily available. use two 1RO components in parallel. The PCB will be
available from the ETI PCB service, next month. Before purchasing a
power supply, check the latest bargain list from Greenweld (0703
236363), they often list suitable units for about £3.

The software listed in this article, together with a comprehensive menu
driven control program and some useful bits and pieces (IBM PC or
compatible only) is available from the author at the following address:
Paul Stenning, 1 Chisel Close, Hereford, HR4 9XF. Please send a blank PC
formatted disk (3.5" or 5.25'), together with a cheque or postal order for
£10, a return address label and adequate return postage (overseas 2
International Reply Coupons). If you do not have a disk send £12 and |
will supply one (please specify size). BAE.C. members see newsletter for
a special offer!

The author would also be interested to hear from users of other
computers who have either written suitable control software or who are
looking for some - he will attempt to put one in touch with the other!
Please write with an SAE.
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STEWART of READING

110 WYKEHAM ROAD,READING, BERKS, RG6 1PL
Tel: (0734) 268041 Fax: (0734) 351696, Callers welcome Sam-5.30pm Mon-Fri (until 8pm Thurs)

P.S.

WHAT
HAVE
YOU

MISSED
IN

1992

THERE'S NO NEED TO
WORRY ABOUT THE
ISSUES OF ETI YOU'VE
MISSED IN 1992

Make a New Year's
resolution and phone
the ETI Back Issues
Service. The last 12
months issues are
available only while
stocks last so call: 0737
768611 today and check
avallablllty to avoid
disappointment.

Back Issues of ETI cost
the cover price plus 60p
postage and packing.
Order by phone or write
to ETI Back Issues, ABP,
Queensway House 2
Queensway, Redhill,
Surrey, RH11QS.

Cheques should be
made payable to ASP.
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* AMPLIFIER MODULES

* PRE-AMPLIFIERS

* 100V LINE TRANSFORMERS
* TOROIDAL TRANSFORMERS
* LIGHTING TRANSFORMERS

Write, phone orfax
fordata and prices

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254. Fax: (0227) 365104

LEDS 3mm o+ Smm red orgreen 6p each. yellow
1Mp uch Hngh intensity red. green of yellow.

Ca%l‘ hoﬂp each, £6.95 per 1000. £49 50 per
'Sty no motor 4 phase 12V 7.5 siep

50 ohms, £3.95
SAA1027 siepping molox dnver chw .£3.95
FM Yransmitter kit good quatity sound. ....€8.50

High quality photo resist copperclad epoxy

gless boards

Dimensions singlesided double sided

4 inches £0.96 £107

Binches 2 €263
6x12inches £5.37
12x12inches £1068

R.charonblo Batteries
AA !IHP7) 500mA -£0.99
£1.95

c 2AH with :olcav 18gs. -£3.60
D 4AH wah sdderlaus £4.95
1/2AA with sotder £1.55
AAA (HP15) IBOmA £1.75
AA S00mAH with sotder tags. £1.55
C (HP11) 1 BAH €2.20
D (HP2) 1 2AH. £2.60
PP3IBAV 110mAH. £4.95
Sub C with solder 1ags .£2.50

1/3 AA withtags (Phlips CTV), 1.
Stendsrdcharger. charges 4 AAcells n 5 hours
or4Csor Dsin 12-14 howrs + 1xPP3 (1. 2.3 ox
4 colls may be charged ata time ). £5.95
High power chsrgar. asabove bul charges lhe
Csand Osin 5 hows: AAL, Cs and Ds mustbe
chaigedin 28 0¢ 43, £10.95
Special offers -plesse check for aveitability
F cells 32dia x 87mm. £3.95
F cell wilth soldes tags, 1.2V .. £4.30
2mmx 16mm ds 1.2V £1.45
Stick of 4 17Imm x 16mm dha .withred & biack
lsads 48V.. £5.95
4 cell battery 94mm % 25mm dia
(1/2Ccells} .. ........ £3.
Computer gra cnlurs with scesw terminals.
38000:i 20V £2.50; 87000ul 10V £1.95;
68000y 15V €2.95: 10000pt 16V £1.50
onade led display.

Address

Post Code

Coupon to: ASP Reader Offers, Argus House, Boundary Way, Hemel
Hempstead, Herts.HP2 7ST

Please allow 28 days for delivery U.K.only - Overseas upon request.
Please note that from time to time you may receive information about
offers and services which may be of interest to you.

T
12men: e £0.45
LM293‘I AT S0 low drop out SV
ogul:lov 10220 pac! €0.85
7812 and 7912 \ZV |A ugukﬂo't £20.00 per 100
LM337k TO3 case veuable regulator g ]
00« €1

B 8250 P channel mosfet 45p. BC559 nam.urx
per 100 £3.
741805 hex invenor.. . ...

£10.00 per 100
Used 8748 Mic:ocontroller... .£3.60
SLBB2 UNE Limiing Omplallef LC 16 surteco iR

AM27802...........ccoceecnenn. £1. 25 each. 90p 100+
CDAapoUB 10p 100+ . 6p 1000+
TV Malns switch. 4A double pole with momeniry
contacts for semote cont; of. pack of 10 £3 .96
box ot 60 £19.95
OC-DC convenor. Reiabiity model. VI2PS. 12V
10 SV 200mA oul. 300V «aput 10 oulput, isolation
with dats, £4.85 sech or pack of 10 - £39.50
Hour counter used 7digi1 240V sc 50Hz . £1.45
Resietor pack 2500 resistors 1/8-2WW 50 dit(erent
valuss £8 95

Qw.nvkeybuard 58 key good Quality swilc hes.
new £5.00
Qwurlv)koybaard with senal ovpul no data
used|
Polyester capaciiors. box type. 22 Smm lead pikch

1! ggv ggglareiecmm anial leads. 15p each,
0. 22nf 250v poiyester n-a‘ leads. 15p each.

680 ohm 2W metsl filmeesisiorn, 4p 100 4.

Solidcarbon resistors. vesy low inductance. sdeal

dala sheets £1.00
AMD 27256-3 Eproms £2.00each £1 25100+

Resistofjumbo pack 25000. 1/8 and 12W
1esistors our chowce O values and sise. will be
mamw 0 bo:os os 1S of 1000. 2000 3nd 5000
of on £25.00

£6.00

Iy 250V de 20p sach. 15p 100+ 10p 1000 +
2 2u1 250V de 30p each. 20p 100+, 15p1000 +
3 3uf 100V de 30p each, 20p100 + 15p 1000 -

00+ 7.5peach
Phil-m 123 sen.s sclhd ah.m-mum axal leads.
2 211 40V 40p each. 25p 100+
Mul (llavsv AVX Ceranw capacitors. all Smm mitch,
100V 100pf. 150p1. 220p1. 10.000pf (10n)
|09uch.59100¢ 3.5p 1000 +
Welwyn W23 9w 120 oh'n 35p each. 20p 100~

2p1000 +

for RF Circuils. 27ohm 2W, 68ohm 2W 259 each.
15p each 100+, we have arange of 0 25W.
0 Sw. 1w and 2w sal«d carbon resisioes - please
send SAE (o list

Intelegent 4 digit atphanumesc {5x7 doi0 1457)
red LED drsolay. 12 pin 06 inch wide pack,
Swemens tvpe DLR1414 £2.50 cach. £2.00

DIP swiich 3RCD 12 pin (ERG SOC-3.023) §0p

eath. 40p100+
Disk Drive Boxes tor 5.25disk drve with
room for a power supply light grey plastic
67x268x247mm £7.95 or £4350 for 10
Hand Held Ultrasonic remote control £3.95
Computer grade 5800ut 60v capacitors with
SCrew tlermmals .. .........0alen .£4.95
CV 2486 gas relay 30mm X 10mm dia with 3
wire lerminals wiil alsg work as a neon light
20p each £7.50 per 100
A23 12v car alarm remote contro! and
4lgmm baltery 75p each £50.00 100+

uf 370vac motor start capacitor

{disigCtro (y e conla-mng!no PCBs) £5.95
each £49.50 for 10.

Al products adverused are new and
unused unless otherwise stated.

Wide range of CMOS TTL 74HC 74F Linear
T ransistors kits. rechargeable banenies.
C3PACitoNs, 100ls otc. 3lways in stock

Please add 95p towards P&P
VAT included n all prices

JPG ELECTRONICS
276 278 Chatsworth Road
Chesterfield S40 2BH
Access Visa Owders
{0246} 211202

Callers welcome
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Fig.6 Block schematic of EQ phase manipulation through equalisation.

LFHF
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PHASE
REVERSE SWITCHING
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Mixer

HPF LF
: : BREAK| Rifreq.) BREAK R91 R91,R106
This month, we weigh FREQ. | (Rse,Rs7)| Rpreferred FREQ. [(calculated)preferred
up the pros and cons (Hz) (H2)
0 the dlfferent 20 22.1k  22k,100R 30 780k 750k,30k
designs uéed "I‘,thf 30 161k 16K,100R 35 670k  620k,50k
qua ISer. 40 12.05k 12k,56R 40 585k 560k,24k
50 9.64k 9k1,560R 45 520k 510k,10k
60 8.0k 7kS5,560R 50 470k 470k,link
80 6.03k 6k,27R 55 425k 390k,33k
zv%i?;gring S\Ir}?:ta%g’ppene%eig 100 4.82k  4k7,120R 60 390k 390k, fink
some of the diagrams 120 4.02k 3k,10R 65 360k 360Kk,link
mentioned in part 8. I think
that the very mention in the 140 3.44k 3k,430R L el e LA
opening paragraphs of Steven 160 3.01k 3k,10R 75 310k 300k, 10k
Spielberg  brought every
Gremlin in the vicinity out of iy 2.68k LS LU 80 290k 270k,22k
last " monthvs  installmentd 200 24k AGIOR| | 8s 270k 270kink
Space restrictions meant that 220 2.19k 2k2 90 260k 240k,22k
we had to undertake some 240 2.1 2k0 95 245k 240k 5k1
open-heart surgery on that .
\I/’vaorl?l‘(:img{ ;!n%lc)sot%i (r;c;gt;l;; é; Flg.7 (Table 2) Discrete resistor values for active filter sections (LF).

and regrettably, the missing

diagrams were part of this surgery. The gremlins (aside
from those already mentioned) seem to have been on
piece rate because the How It Works of the HF
equaliser section was omitted. Quell barbe! All of the
aforementioned means that any interested parties -
there are still some of you left out there, I hope will
have to constantly refer to last months issue. (You have
still got last month's ETI ... ). | went on at some length in
last month's issue about the importance of retaining
absolute phase throughout the system and the text
mentioned an absolute phase restorer pre-EQ. The
original design was implemented as described but
combining both

parametric sections in one Baxandall summing stage
did give some headaches especially when both stages
were set to similar frequencies.

With a bit of lateral thinking (and some nifty redesign
work), the summing section for the low-mid parametric
was , transferred as per the circuit diagram to the op-
amp IC9b previously-described as the ‘absolute phase
restorer’. In this way, the inverting action of this stage
was used ‘construc-tively' as it were to separate the
two parametric sections and so prevent interaction
(though the EQ overall still retained the necessary in-
phase response).




Volunteering an Op-Amp for the Job

Okay, so much for the error round-up. This
month, we'll be looking at some of the problems
which had to be surmounted during the design
of the EQ.

The choice of op-amp was a difficult one. With
so much written in previous issues about the
subjects of both op-amps and equalization, all
should have some idea of the attributes necessary
of such a device in this application. Key
requirements are, of course, high gain/bandwidth
product, fast slew rate, low noise and a
reasonable current sourcing output stage.
Absolute noise internally generated by the
semiconductor is a lesser consideration because
the noise floor has been determined by the choice
of circuitry in earlier stages, but the final choice of
op-amp shouldn't worsen unduly the noise
performance of the equalization stages.

At first, the TLO series of FET op-amps looked
attractive

in many ways. This would have seemed to
have been particularly true of the TL074 type this
four op-amps in a single package IC would have
allowed one whole stage of EQ within a single IC.
Noise performance is reasonable for such an
application because, as previously shown, the
noise floor has already been determined by the
previous input stage. FET architecture means that
bias currents are usually very low and so DC
offsets are minimized.

This is important because an obvious requirement
is for the EQ to be switched in or out of circuit for
purposes of comparison etc and any DC present as
we switch between the ‘wet’ and 'dry’ signal paths
will impinge itself upon the audio as a click
Output stage current sourcing capability -
necessary for the integrators - is also reasonable
with this family of chip.

The only down-point is that the device has a
rather disappointing gain/bandwidth product -
3MHz - which is somewhat limiting to good high
level, high frequency performance, a major pre-
requisite for any high quality EQ. I have therefore
used dual op-amp packages which make for a less
tidy layout than the quad package but can yield
better flexibility.

This is the case because the specification calls
ostensibly for the fitting of the NE5532 dual
bipolar op-amp in the key areas of the EQ. The
TL072 is used as a summer where performance is
less critical and DC offset reduction is of greater
importance. Using dual package op-amps - as
opposed to the quad type of the TL074 means that
we can interchange between the two types, fitting
all of one family - bipolar - or all of the other - FET
- if so desired or the application demands greater
performance in one aspect. To the best of the
author's knowledge, there are as yet no good
quality quad bi-polar op-amp packages available
at reasonable cost although 1 stand to be corrected
on that one.

In simple terms, this means the user fitting FET
op-amps where click elimination is of paramount
importance and fitting bipolar types where the
requisite is for good performance

up to and beyond HF. Good performance is a
relative term and it should not be thought that
overall performance in any aspect is compromised
by the fitting of a particular type - with both
types, it is excellent in all aspects and the
difference is basically a paper one- ie visible ona
spec. sheet but not audible.

Options, Options, Options!

Various options have also been included for
your delec-tation. Whether or not they are to be
included on your version depends upon the
importance-versus-cost-considerations that you
place upon such items. Without wishing to sound
like an out-of-work advertising copywriter or a
frustrated estate agent, these include a switchable
high pass filter with fixed or sweepable centre
frequency, an LF equalizer with switchable bell or
shelving characteristics and variable turno-ver
frequency and an HF equalizer also with variable
turnover frequency and bell or shelving response,

10I[0dd

all available with

FREQ. CALCULATED PARALLEL
easy-payment plans! [ saw c C(preferred)
no go'od reason for not 2K 36n 33n.3n3
including them and to
configure them out of | 2k5 29n 27n,2n2
circuit, whether 3k 24n1 22n,2n2
permanently or until such | zks 20n67 18n,2n7
times as mone ermits
their inclusion, yi's pbut a LS L LR )
trivial operation with a | 4k5 16n1 15n,1n2
soldering iron and a few Sk 14n5s 12n,2n7
wire links or fesistors. Both | gus 13n1 12n,1n2
of these sections (LF and
HF) are extremely flexible | 6k 12n1 12n,100p
and as such, extremely | 6kS 11n1 10n,1n2
useful, too. They are both 7K 10n3 10n,330p
sufficiently innovative to be
called ‘original’ whichisno | 7 — 8n2,1n5
mean feat in an audio | 8k 9no 8n2,820p
environment plagued by 8k5 8ns 8n2,330p
copies and modlﬁcatlor}s of ok 8n 6n8,1n2
existing, proven designs.

This is not to say thatl have | 9%5 6 7n5,100p
not done the same thing 10k 7n2 6n8,390p
myself but an ‘'own-design’, | 12k 6no 5n6,390p
especially in the world of

mixing desks, helps to avoid | 4% 5n2 4n7,470p
any impending accusa- | 16k 4n5 3n9,560p
tions of AUDIO piracy in | 18k 4n0 3n9,100p
the courts! As far as the | .o an6 an6

question of whether any or
all of the options should be
fitted, cost is not the only
consideration here. A basic

two band shelving and two band full parametric,
able to be switched in and out as required, needs a
minimum of eight knobs and one switch. Making
the LF frequency variable, with switchable bell
or shelving responses, and the HF control with
variable slope adds another two rotary controls
and a switch to our already-swollen ensemble of
controls. (It would have been nice to have had
the HPF In/Out switch back-stop operated as an
integral part of the frequency pot but dual-gang
pots with switches proved impossible to find).

Space - The Final Frontier?

Fitting all of the different controls physically
onto the panel without ending up with a channel
strip which requires the arms of a gorilla to
operate the furthermost control - is a
conspicuously  difficult task. Commercial
designers can specify to the pot suppliers that
they need x amount of dual concentric triple-gang
50k anti-log pots with integral push-on/push-off

Fig.8 Table of values
for HF equaliser.
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decide where in theaudio pathway we may
wish to externally process the signal
Again, from a commercial point of view,
wishing and having are two completely
viewpoints. Next month, we'll show
diagrams of the points in the signal
pathway where we may wish to accessaudio
and conversely the points where normally
we actually CAN in many commercial
products. The money which was saved
by not including any internal dynamics
control bas been put to good use - for a
cost of about £0.80 per channel, ithas been
used to provide another insert point at a
post EQ stage. This is a definite rarity but
it is a mostuseful facility to have. For this
to beso, we only have to cast our minds
back a few months to what I said about
over-zealous use of the EQ and the fact
that this very quickly robs the whole
channel of headroom. Being able to
access the channel Post EQ means that
equalization produced transients can be
controlled with an external gain control of

RS (R1+R2)
R1(11R2)

/1
2/ RACART C2

AVF CENTRE » -

VF CENTRE » - =L

Fig.9 Parametric EQ sections on schematic form.
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good pedigree. In this way, the gain of the
whole channel can. in effect, be controlled.
For the sake of a couple of drive amps - a
luxury, really - and a jack socket, I cannot
see why it is not. included on more desks
hovering around the mid price range.
The pre-EQ insert point 1s the more usual
one to have. To think of it more as a
POST FRONT-END or POST INPUT ST AGE
gives a better clue to the kind of use to
which it's normally put A dynamics
processor, for example, can be inserted
here and used to control signals which
are periodically unruly and may cause the
channel to clip at a later stage - the
channel gain control has been set for the
average signal level (so that signal-to-
noise ratio is good) butitcan't cope with
transient extremes. Any close mic'd drum
kit or other percussive section is bound
to output signals which are strongly
transient in nature and a bass guitar,
especially if it has been Direct Injected has

PROJECT

switch and an auxiliary switch - you know the type,
they prevail on car radio cassette players. These are
able to be moved simultaneously in about four
different axes of movement, and can control
volume, balance, fader, on/off and space and time
functions all from one rotary shaft! In this way, two
controls can be piggy-backed one on top ofthe other
(normally Q and centre frequency in the case of
equalisers), with a corresponding saving in
valuable physical panel space. The plebeian DIY
designer, on the other hand, doesn't, have this
avenue of escape open to him/her and so must
struggle with what he/she's got, fitting all separate
pots and discrete switches in as tight a squeeze as
possible. Anyway, that was MY problem!

The inclusion of TWO insert points (nothing to
do with an acupuncturist's map) - both pre and
post EQ - might be intriguing to some of our
slightly more au-fait readers perhaps used to
seeing just one insert point - the pre-EQ one in the
channel strip.

The whole subject of dynamics will be covered
at a later date. As far as we are presently
concerned, however, it relates t the channel as a
completely entity in that we have to

a very wide dynamic range. Sibilance or

plosive from vocalists' microphones can also
cause annoying momentary overloads and these,
too, can be controlled.

Gain control can also be used for creative
(rather than corrective) measures, enabling a
voice which is perhaps lacking in certain
registers to maintain a reasonably constant
loudness level out of the recorder or it may be
used to 'tighten up' up' a bass guitar or bass drum.
Bass guitar is a good example to quote, as it
transpires. Although many (or most) bass
guitarists will want their sound directly injected,
some engineers prefer to mike the guitar, too.
Direct injection bass will be clear and pure but
will lack forcefulness (known in the trade,
somewhat vulgarly, as 'balls') while miked bass is
usually too boomy and lacks clarity. It is therefore
necessary to input the dynamic range of the bass
guitar on two channels.

Other FX processors such as noise gates or
expanders may be used. As the insert point is
almost invariably post High Pass Filter -as in the
Automate - any high level LF such as rumble or air
conditioning burble can be effectively removed
before it can cause spurious triggering of the
processor.



HOW IT WORKS
LF AND HF EQUALISER

It is useful to have a bell type equaliser at the
low end ofthe spectrum since It means that boost
to bass frequencies, can be given without
increasing lower frequency intrusions or
disturbances such as air-conditioning burble, mic
handling noise or platter rumble. | have included
also graphs of the boost/cut responses with an
ideal control law as well as those from the 10k pots
used. {Figs. 11d,13b). It can be seen that the
control has slightly more effect at the extremes of
rotation. This is caused by the loading effect of
the {relatively) low value pot -which has been used
to minimise Johnson noise as much as possible but
in practice, the effect is barely noticeable. Larger
value pots - 10ksay-would minimise this to a certain
extent, at the expense of slightly worse noise
performance. If the individual wishes to fit this
larger value, It will mean wading through a
horrendous amount of maths to re-jig identical
responses. C'est la vie!

The HF equaliser is another unusual and
rather unconventional type. It uses a circuit
arrangement which in shelving maode, is, in
essence, the reciprocal of the LF control although
such a function cannot be yielded simply by
transposing the positions of the resistors and
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Section of Automate 4 band equaliser (HP Shelf/Peak).
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capacitors. It incorporates an  unusual
modification to the shaping of the curve through
the addition of the capacitor to the network
which can be switched IN or Out as required using
SW3 {which will normally be part of RV12 when
this is fitted). The turnover frequency can be
changed by varying the effective capacitance to
ground using a variable bootstrapping technique
centered around ICl13a. This arrangement, by
virtue of the way that current magnitudes are
altered around the loop, changes the effective
value of the capacitor from 3n3 at the most
clockwise setting {(max frequency) of RV12 to 33n
at its minimum setting. The break frequencies can
be determined as follows:

F corner tow " 1
2!(RIO70R108)Cﬁae" sctive
F corner hgh * 1
2I(RV90RVIO70R108)6382" sctive

The value of C88 has been chosen to give a
noticeable change in subjective character of the sound
without excessive colouration. It allows the generation
of more steeply rising 'boost' curves than is usual
with this type of control since it sharpens the corner
of the curve. While It cannot
be described as a true ‘'bell' type response,
nonetheless, It has the potential to produce
greater subjective. brightness enhancement than
a conventional shelving equaliser.

Phew! The response curves shown in Figure 11 show
far more elegantly what all of this means.

There is available the option to flt an inductor into the
network in the arrangement shown in Figure 14a. This
does achieve the desired bell response at the expense
of wusing an inductor {with some of its associated
problems). In some ways, this is a better arrangement
than the previous  switched capacitor  type.
Switching the capacitor into circuit achieves the bell
resonant type response, again with C88 arranged
effectively as a variable capacitance to ground.
The diagram in Figure 14a shows just what all this
means while Figure 11a gives the response curves. It is
left to the individual's discretion as to which of the two is
the more preferable as regards desired response.
Should the frequency determining pot RV12, be omitted
from the finished board, the break frequency s
determined using C88 tied to ground directly {avoiding the
use of IC13a), with a value chosen from the table in
Figure 8. A typical arrangement is shown in Figure 14b.
Each of these two equalisers are then arranged as
variable admittances to ground in the so-called swinging
input style cut and boost arrangement of IC8b. C77 and
R94 minimise clicks on the output as SW6 is operated.
Again LED 5, 6 and associated components provide an
optional indication of EQ IN and PHASE REVERSE
respectively.

PARTS LIST

HIGH PASS FILTER/PHASE REVERSING SWITCHING
Resistors (all 1/4W unless otherwise stated)

R53,67 ™

R54,55 2k (or see Table 1)
R56,65,66 10k

R57 6k2

R58 1k

R59,60,63 2R

R61,66 1k

R62,64 100k

R111 1k5 (optional - see text)
R112 47k (optional - see text)

RV2 (optional)

20k dual miniature PC mounting (with switch)

CAPACITORS

£46,55,57 4u7 non polarised

(47,54,56,58 100n polyester

48,49 330n polyester

€50,51 100n disc ceramic

€52 47p polystyrene

C53 100u 40V miniature radial non polarised
C59 22p polystyrene

C91 4u7 25V radial electrolytic (optional)
SEMICONDUCTORS

Ic7 NE5532

Q3,5 BC559C

Q5,9 BC549 (Q9 optional - see text)
D1,2,3,7 1N4148

10HI[04d
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TERMINAL

R91
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RVIL
10K

LF SHELF/BELL EQUALISER SHOWN WITH SHELF RESPONSE SELECTED,
RV2 FREQUENCY CONTROL SET FOR MAX (30h2)

RESONANT
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R73,79 15k

R74,75,80,81 750R

R84,85 750R

R82,83,86,87 2k

R90 2k2

R91,102,105 100k

R92,109 3k9

R93,110,113,

115 1k5 (R113,115
optional - see text)

R94 1M

R98,108 1k

R99,100,103 22R

R101,104 4k7

R106 (see Table 2)

R107 1k2 (see text)

R114,116 47k (optional -
see text)

R117,118 (see Table 3)

Rv3,4,9,10 PC mounting
miniature 10k LIN

RV5,7 PC mounting
miniature 20k LOG

RV6,8 PC mounting
miniature 10k dual
LIN

RV11 (optional) PC mounting

miniature 10k LIN
c/w integral push

DPDT switch
RV12 (optional) PC mounting
miniature 10k
LIN c/w integral
o] ERirea] push switch
TERMINAL O 1 :
c8s CAPACITORS
. 60,83 100u 40V non
100K 9 s 2 e polar radial electrolytic
C61,63,65,79,81 22p polystyrene
C62,64,66,68,71,
o R 0 RO1 of f 73,76,78,82 100p disc ceramic
1o 100K C67 820p polystyrene
C69 6n8 polystyrene
L) L) C70 10n polystyrene
LF SHELF/BELL EQUALISER SHOWN WITH SHELF RESPONSE SELECTED, g;i 1?2 gg:y:{y;gﬂg
RV2 FREQUENCY CONTROL SET FOR MAX (100hZ) C75 330 pglyeyster
SHELVING C77 1u polycarbonate
1 c80 10p polystyrene
FONTRES 22 CBSRIl eff C84 1u5 polycarbonate
C85 6n8 polystyrene
= c87 15n polystyrene
= - C88 33n polystyrene
= R R e £92,93 4u7 (optional -
see text)
f CENTRE = 2):'1
SEMICONDUCTORS
IC8 TLO72
Fig. 10 LF equaliser in schematic form. &9,813 gggggg
Q7,10,11 BC549C (Q10,11
LED1  0.1'Green LED optional - see text)
LED4  0.1' Red LED (optional- see text) LED2 0.1" green LED
LED5,6  0.1" red LED (both
MISCELLANEOUS optional - see text)
SW5 PC mounting DPDT push switch (which may be D4,56  1N4148
combinedwith RV2)
JK2 PC mounting 1/4' stereo jack socket with switched MISCELLANEOUS

PROJECT

contacts 8 pin DIL Sockets to suit, PCB, Veropins, M3 L1

mounting hardware, knobs and buttons to suit SWe,7
Sws8

4 BAND EQUALISER

RESISTORS (all 1/4W 1% unless otherwise SW9

stated)

R68,69,88,89 10k JK2

R95,96,97 47k

R70,76 33k

R71,72,77,78 12k

27mH inductor

PC mounting push on DPDT switch

PC mounting push on DPDT switch (or may be
integral to RV11 if fitted

PC mounting push on DPDT switch (or may
be integral to RV12 if fitted)

PC mounting 1/4' stereojack socket with
switched contacts

8-pin IC sockets to suit, Veropins, PCB, Control knabs,
switch caps to suit, M3 mounting hardware
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Errata

diode D7in series with D1, D2.

Last month, figure 1 should have included

Figure 2 amendments include: replace R78
with R96-47k, C87-100n with C91-100n and
C87-100p with C82-100u. '*itted only if RV11
omitted' refers to R106 not R91. HF SHELF/
BELL EQUALISER should read LF SHELF/BELL

Fig 13a HF Equaliser responsecurves(Frequency tuning) EQUALISER.
®) ®)
sw9
BELL /SHELF SW9 €87
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Fig. 14 Possible modifications to the standard equaliser

(a) HF EQUALISER WITH C87 OMITTED, R108 ALSO REPLACED BY SINGLE
alézSP%ENSg?TOR AND 27MHz INDUCTOR TQ ACHIEVE TRUE BELL TYPE

(b) HF EQUALISER WITH VARIABLE FREQUENCY CONTROL, RV12, (AND
IC13a, R109, R110) OMITTED AND REPLACED BY ‘FIXED’ CAPACITOR TO
GROUND JOIN AT POINT X,

(c) LF EQUALISER WITH VARIABLE FREQUENCY CONTROL, RV11 (AND
R91 - R93) OMITTED AND REPLACED BY FIXED RESISTOR R106.
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Fig.1 Circuit of the Infra-red remote receiver

Predictably in the future, domestic remote controlled  Manual switching is the most convenient simple
lighting and dimming will be as common as the method of switching, the remote operation is the added
television remote control and with the availability of  practical refine-ment of modern living, and probably
multi programmable transmitters on the market, only used during relaxation times or as an aid to the
eventually all domestic systems will be programmed  unfortunate handicapped or bed-ridden patients. The
into one master transmitter. greatest advantage is the means of controlling the
With mains lighting, the design criterion requires that ~ dimming level of lighting from a position of relaxation.
the lighting system must not depend entirely on Inthe case of the following Infra-Red remote design any
remote control.

Four Channel Remote

An effective way to
control and dim four
sets of lights
independently.

A description by
Ken Blackwell.




HOW IT WORKS
IR RECEIVER

Mains power is connected to the terminal block 240V
AC and is fed through to the bridge rectifier via a 47R wire-
wound resistor and a choke. The choke removes most of
the AC noise, then to the capacitors which charge and
discharge a limited current. The bridge rectifier changes the
AC sine wave to DC. Thezener diode reduces the voltage to
a manageable 15V. The current passes through the 1N4001
rectifier diode to continue to smooth and remove AC pulses.
Finally, voltage is smoothed by the 1000u capacitor. As the
components in this circuit are rated at 5 volts, a voltage
regulator 78L05 feed isconnectedto the positive line at the 1
000u capacitor junction.

The receiver is designed to match the PPM output
signals generated from the IR transmitter by receiving the
word notations on ABCD only. The Tandy receiver/
demodulator unit receives the IR signals generated by the
transmitter, any unwanted noise or signals are filtered
leaving a clean square wave pulse. This pulse is amplified by
Q1 to eventually pass a signal to IC1 pin 1.

The configuration of the MV601 chip is set to give stable
momentary outputs to the four relay positions.

The stability is derived from the 500kh ceramic
resonator.

Each LED will illuminate as a signal is received. As the
reed relay operating resistance is very high, the outputs
from IC1 will directly drive each relay without any current
amplification. A protection diode is integrally built into the
relays.

As each relay operates, earth potential is connected to
the touch plate (being hard wired to the touch plate on a
dimmer switch), giving the effect of manually touching the
switch plate.

This receiver has been designed to minimise the
passive components used by installing ‘off-the-shelf' units
such as the Tandy receiver/demodulator. This unit obtains
the same results as a complex IR preamp integrated
circuit with its array of passive components.

SIL connectors are used for the relays giving a plug in
connec-tion and allowing a combination of various positions
in which to place up to four relays thus allowing more than
onereceiver circuit in any one room.

Control Dimmer

combination, MANUAL 'OR' REMOTE switching and
dimming can be operated from each separate touch
dimmer switch.

From customers various comments and the practical
operation of remote lighting, I have used a guide line to
bring to attention the main practical points desired by
the customer, to form a suitable remote domestic
lighting control, whilst not interfering with any manual
switching, They are:

a) Cost effectiveness

b) Must be manual and remote. Not either one or the
other.

c) Easy to operate multi-coded transmitter.

d) Dimming and switching function.

e) Compact.

The remote system is coupled to control a suitable
easily available touch dimmer switch, manufactured by
Home Automation. These units are very attractive cost
effective units, obtainable in either silver or gold
coloured brushed anodized aluminium touch plates,
rated at maximum 200 watts each unit.

You could also experiment with other makes as most of
them work on the same principle.

Basic Operation.

By parallel earthing the dimmer switch touch plate
via a normally open reed relay switch will exactly
duplicate the touch switch operation, mechanically.
From a relay pulse or tap, the lighting turns ‘On'. A
further pulse or tap switches 'Off. Relay held in, or
finger held on switch, controls the lighting level
Release at desired light level. It must be emphasized
that by pulsing manually just one Infra Red transmitter
button,(one channel} control over all these various
dimmer switch functions via the receiver reed relay, a
full control can be obtained. Further dimmer switch
connections can be added to each decoded relay output,
to make a total of four coded relay positions on each
receiver, giving 800 watts of controlled lighting.

L0H[0dd
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Operation

The transmitter, the construction of which appears
next month, together with cover PCB, operates four
channels and basically of standard construction, with a
couple of selected components to give increased range.
Push switch connections are made to operate only
digital ABCD logic outputs, thus allowing only one of
the four relays to operate at each desired selection.

The receiver is mains powered and converted to give
a DC supply output via a zener voltage of 15 volts at
35mA, then again regulated to supply various
components with a smooth 5 volt supply. Detection of
infra red pulses are amplified and filtered by the
Tandy IR Detector wunit, a hybrid receiver/
demodulator. These output signals are transistor
amplified and passed to the remote control receiver IC
pin I With matching pulse position modulation, the
momentary switch selected ABCD logic couples directly
to one of four

Fig.3 Component Overlay of receiver,

miniature 5V DC plugin reed relays. The normally open
relay contacts, close, making an earth connection to
the appropriate dimmer switch touch plate, completing
the dimming/switching cycle.

Receiver Construction

NO SETTING UP REQUIRED

WARNING. MAINS POWER ON CIRCUIT USE CAUTION
DURING OPERATION. Assembly is straight forward and
if each component is double checked during assembly
for correct polarity no problems will be encountered.
Start from initial mains 240 volt power input connector
and solder the components in the operating sequence
finally fitting the reed relays. Not only will these
procedures safe-guard damaging components, but it will
enable testing voltages from mains down to the final 5
volts DC before any semiconductors are fitted. Solder
the components in order, working from the mains
connector-fuse-47ohm resistor -choke -two 470n/250v
capacitors -1M resistors -Bridge rectifier (imperative
that must be positioned top right hand side). Zener
diode -diode -finally 1000u electrolytic capacitor,
observing polarity. This completes the high voltage
conversion. Connect mains power to connecting block
ensuring correct polarity.

Before proceeding ensure that the voltage across
the electrolytic capacitor is no more than 15V DC.
Solder in the 5 volt regulator. Before proceeding, check
for the existence of 5 volts between earth and LH pin.
Solder the remaining components into circuit board.
Plug in IC1. Plugin Reed relays to desired SIL outputs.
If correctly assembled LED | will illuminate. On a
signal from the transmitter (to be featured next
month with accompanying cover PCB) one of the four
LEDs will illuminate via a relay, whilst LED 1 turns OFF.
OP (Relay Outputs) via earth, are hard wired
connections to the dimmer switch touch plates. Sub
miniature single strand wire is suitable.

Worth-while Tips.

LEDs are normally supplied with the live side leg
the longer of the two. The tag on the transistors is the
emitter facing towards ground potential. Tantalum
capacitor+ mark towards R6. IC1 pin 1 nearest XT. SIL
Reed relay 5Svolts Live connection opposite "S" mark on
side of relay. Increase range of receiver by installing a
red plastic lens available from Maplin. Part number
FA95D.

PARTS LIST
RECEIVER
RESISTORS
R1 47R 2W
R2 M
R3 470R
R4, 5 1K
CAPACITORS
C1,1a 470n 250V AC
C2,5 100n min disc ceramic
3,4 100p min disc ceramic
C6 470n min polyester
c7 1000u 16V electrolytic
SEMICONDUCTORS
IC1 MV601 Plessey IR receiver
IC2 78L05 SV regulator
Q1 2N2222
ZD1 15V zener 1.3W
BR1 w004
D1 1N4001
LED1-5  Red LEDrectangular Smmx2mm
IR1 Infra-red detector module Tandy GP1V52X
MISCELLANEOUS
FS1 1A fuse and holder
L1 Mains choke 150uH
XT1 500kHz ceramic resonator
RLA1-4 (4 pins used) SIL PCB miniature 5V SPNO relay
3-pin mains connector block
DIL socket 16-pin
32 pin low profile socket
BUYLINES

Most of the parts are available from Rapid
Electronics. The Infra-red receiver module is from
Tandy Stores. The choke is from Maplin (IL72P). The
MV601, resonator and MVS500 are available from
Electromail. A kit of parts (excluding box and
battery) for £25 is available from ADVF Service, 131
Aldermans Drive, Peterborough, Cambs PE3 6BB




A seasonal project to
provide some extra
glitter on the Christmas
tree by Richard Sagar.

There are plenty of flashing LED circuits about that
can be used for the star on the top of your
Christmas tree. One problem with LED arrangements
is that they can barely be seen during bright
daylight hours, or when the tree is brightly illuminated
by a nearby lamp. The circuit in Figure 1 is designed to
give a pleasing flash, well more of a twinkle really, and
can power mains lights and hence be bright enough for
use at any time of the day.

Mains Control

To switch a high voltage (mains)} bulb a Silicon
Controlled Rectifier (SCR) is generally employed, here a
triac, as these are capable of switching currents in
amps or 10s of amps range and voltages of 100's or
even 1000's of volts, Being silicon devices with no
moving parts they are also faster to switch and more
reliable than relay and other mechanical switches. The
standard way of giving a dimmed effect using an SCR is
to switch the bulb on and off at high speed, using the
full supply voltage, and making the percentage of time
spent on longer for a bright glow, or shorter for a dim
glow. This technique is also used for speed control in
motors as it gives better control at low speeds than
would be
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Fig.1 Circuit of oscillatory fading lights

How It Works

IC1b is used as an astable oscillator, the oscillations
depend on the signal at pin 6 ramping up and down to cross
the voltage at pin 5, causing the output to change state. This
only works because R4 provides hysteresis to the circuit,
giving the voltage on pin 5 a different value when the output
(pin 7) is high, to its voltage when the output is low. Consider
the case when the output is high; assuming the output is SV
(the positive supply), then R4 will effectively be in parallel
with R1, making the voltage at pin 5 approximately 60% of
the supply voltage.

When the output islow, R4 is in parallel with R2and the
voltage at pin 5 will now only be 20% of the supply voltage.

Figure 2 shows how the voltage on pin 6 changes
in relation to the output voltage. Normally on
flasher circuits it is the voltage at pin 7 that is used to
flash the LED's, but in this case the voltage at pin 5 is used to
give the aforementioned ‘'twinkle’. The sawtooth waveform
cannot be used directly to drive the light bulb, as the
current and voltage are far toolow.
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given by dropping voltage across a resistor, it is also
more efficient as less energy is wasted through 12R
losses. One interesting point about the SCR is that once
the device has been turned on (with a pulse on its GATE
input of 1V-2V at 10mA) it will remain on when the
gate input is disconnected, as long as the current
through the main terminals continues to flow. In AC
circuits such as this there is no real problem as the
supply regularly turns itself off (100 times a second),
however any circuit that used a DC supply would need
some additional circuitry to switch off the load current
and hence tum offthe SCR. Figure 3 shows the voltages
at the important points in the circuit. Figure 3a is the
rectified output of the transformer, before
smoothing, This signal is

it is known) which is exactly what we require to give
the dimming effect Note that the comparatoroutput
is fed through_capacitor C5 before driving the GATE
input ofthe triac. This is to allow the GATE current to fall
quickly back to zero (Figure 3c) after the positive
transition o(the comparator, this prevents the triac
being held on past the zero crossing of the load
current, which would keep the triac switched-on
continually again no good for a dimming circuit.

Power Supplies and Interference

The transformer should have an output of 9V to 12V.
The bridge can either be a bridge rectifier in a pack or
made-up of four diodes and need only be rated at 1 amp.
Obviously care must be taken when connecting up the
transformer primary and it may be advisable to find a
sealed unit that provides the low voltage output and no
access to the 240V primary. The 5V supply for the op-
amp circuit needs to be stable, to generate a good
sawtooth waveform, however the not smoothed
transformer signal (Figure 3a) is required to generate
the switching signal for the comparator (IC la). To allow
both to be provided R5 and D1 are used to separate the
bridge and the regulator portions of the supply circuit. It
is worth noting that the voltage at the input to the
regulator (IC2) needs to be 7V or over, so the current
through R5 and hence the volts drop across it cannot be
too high. Smoothing of the supplies is provided by both
large electrolytic and

(a) COMPARATOR ~ ——Veger
INPUTS ... VIRIGGER

(b) COMPARATOR
oUTPUT

\ (c) GATE INPUT

CURRENT

(d) CURRENT FLOWING

THROUGH TRIAC
(SHADED REGION)

(e) SMOOTHED TRIAC

E
&

Fig.3 Comparison of triggering points,

CURRENT

used for determining when to apply pulses to the GATE
input ofthe triac, A pulse needs to be provided at least
once per mains cycle otherwise the triac will spend
all its time switched off. By comparing the size of the
voltage on pin 5 of IC1 (V trigger) with the rectified
transformer output (V rect) the time at which the triac is
switched on will change, ‘earlier in the cycle for high
values of V (trigger) and later for low values of V trigger
(Figure 3b). This gives the effect of varying the ratio o?%m
ON to OFF time of the triac (the MARK-SPACE ratioas

smaller value ceramic or polyester capacitors. The
electrolytic capacitors provide smoothing of the mains
ripple, whereas the smaller capacitors are used to
remove high frequency noise that the fast switching ofthe
triac can induce. The capacitors should be keptas closeto
the supply connections on IC1 aspossible, In parallel with
the triac is a further smoothing capacitor which
smooths the current through the load (transforming
Figure 3d into something more like Figure 3e, to reduce
the sharp current spikes that cause radio frequency
interference.
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Thetriacs used have a rating of five amps which is fine
for Lighting circuits, however in the excitement of
experimenting with the unit it is all too easy to run
round the house connecting everything toit, and the
simple mistake of connecting a hair drier to the unit
could ruin your whole days work (or even your
Christmas). It is therefore necessary to place a 3 Amp
fuse in series with the triac, as shown in Figure 1, this
will also protect the circuit from the usual mains faults.

Setting Of RV1

The variable resistor, RV1, controls the height of
the signal (V rect) feeding pin 2 of IC1a. Referring to
Figure 3a V trigger should not be greater than the
peak value of Vrect otherwise the comparator will not
switch during that cycle, the triac will not be triggered
and the lamp will remain off. Using an oscilloscope the
two signals can easily be displayed one on top of the
other and the pot adjusted to make Vrect big enough. If
an oscilloscope is not available setting up is still
possible using a voltmeter as follows: (1) measure the
two voltage levels of pin 5 on IC I, which should be
approximately 20% and 80% of the supply voltage, as
mentioned above; (2) Measure the voltage at pin 2 of
IC1 (using the DC range of the voltmeter), this will be
the average value of the waveform V rect, For a rectified
sinusoid the peak value is (n/2)00V and hence the pot
can be adjusted until the voltmeter reading is high
enough to satisfy V rect greater than V trigger.

Practical Aspects

The best use for the circuit is in conjunction with a
set of fairylights, or to be moreaccurate two sets of fairy
lights. The reason for specifying a quad op-amp was to
allow two copies of the circuit in Figure 1 to be built
up easily. Two slightly different values of the
combination C1/R3 can be selected so thetwo ‘twinkles'
change at different speeds and give quite a soothing
Christmas effect, even if | do say so myself.

Another important practical aspect of any mains
control is to make sure the electronics is housed
within a good insulating box or case. As this design is
solely for Christmas lights, it would be wise to house
power supply and control circuits in the one box,
leaving just a 'mains in' lead and ‘controlled mains’
out lead.

PARTS LIST

RESISTORS

R1,R2,R8,R9 10k

R3,R10 150k

R4,R11 3k3

R5 100R

R6,R7,R12,R13 1k5

RV1 470R

CAPACITORS

C1 33uF 16V

C2,C3 10uF 16V

C4,C5,C8 100nF

C6,C9 47nF 400V

SEMICONDUCTORS

IC1 LM324

IC2 7805

BR1 1A 50 PIV bridge

D1 1N4001

D2 1N4002

SCR1 TIC 206D

MISCELLANEOUS

T1 9-12V secondary, mains input
transformer

FS1 Fuse 3A and fuse-holder

10A[0dd
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Ray Marston takes a
further look at analogue
meter circuitry.

The last episode of this 'test gear' series outlined the
main principles of the moving-coil meter and
showed how it can be used to make AC and DC
voltage and current measurements. This month's
article continues the theme by showing how it can also
be used in chmmeter and multimeter applications, and
concludes by introducing various other types of
electro-mechani-cal 'moving-pointer” meter.

The Series-type Ohmmeter

There are several ways of using a moving-coil meter to
read resistance values. The best known of these uses
the basic 'series connected' ohmmeter circuit of Figure
18a, which is used in most commercial analogue
multi-meters. This battery powered circuit has
a variable shunt wired across the meter and has a
range-setting resistor wired in series with the
combination. In use, the X terminals are first shorted
together, causing a current (I) of V/Rpgpe to flow in
the meter, and the wvariable shunt is then
trimmed to bring the meter pointer to FSD; since
zero ohms are connected across the X terminals
under this condition, this is called the 'set zero'
operation. The unknown resistor (Rx) is then
connected in series with R1 by fitting it across the
X terminals, and the new current reading (i} noted;
the value of Rx can then be calculated from

RX = Rrange ([1/] - 1)

If Rx has the same value as Ryange the value will
equal 1/2, and the meter will give a centre scale reading.

"i"

Consequently, when designing such meters, the R
range value is used to set the instrument's center-scale
value.

All meters of the Figure 18a type generate a scale
shape ofthe exact formshown in Figure 18b, withazero to
theright with the 'range’ value in the dead-center of the
scale, and with X10 and X0.] values at9% and91 % of FSD
respectively. Consequently, this scale can be applied to
any series-type ohmmeter, provided that its values are
all multiplied by an appropriate amount For example,
the old Avo-minor used a centre-scale value of 113 ohms,
and the Avo 8 uses a center-scale value of 2000 ohms, and
many other meters use center-scale values of 285 ohms,
but all use the precise scale shape shown in Figure 18b.
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Fig.19 Chart showing how the output voltage of a
lightly loaded 1.5 volt zinc carbon cell varies over its working
life.

Superficially, the Figure 18a circuit looks easy to
design, but in practice matters are complicated by
the facts that the design must allow for large
variations in battery voltage and Rgpn (and thus Rm)
values, and by the fact that the circuit's mid-scale value
is set by the combined values of the fixed R1 and the
variable Rm. Figure 19 shows how the voltage of a
1.5V zinc carbon cell varies with usage; clearly, an
ohmmeter designed for operation from such a cell
should have its



component values optimized for operation at 1.4V,
but should be capable ofoperating over the range 1.1V
to15V. To design a circuit of the Figure 18a type, the
meter's basic sensitivity and 'r' value must first be
known and the battery voltage and mid-scale ‘range’
resistance decided on; the circuit's component values
can then be calculated. Figure 20 shows a
practical 3-range series-type ohmmeter, designed
around a 50pA, 3k0 meter; on each range, SWla
selects the range resistor and battery, and SW 1b
selects the zero setting Ry, resistors; note that the
circuit uses a 10.5V supply on the 'x100' range, and
that all shunts are wired in series across the meter.

Figure 21 lists the full set of calculations made while

meter and reduces its current reading to ‘i'. Rx can
then be calculated from:
Rx =rx (I/[I-])

Thus, the meter reads half-scale when Rx = r.
In practice, the effective r value can be varied by
wiring a shunt across the meter, and the circuit can be
used to measure very low values of resistance.
Nowadays this circuit is obsolete, and it is presented
here purely as a matter oftechnical interest.

Meter Overload Protection

Moving-coil meters are delicate instruments and can
easily be damaged by large overload currents. Ifthe
meter is
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Fig. 20 This ohmmeter spans 100R to 1M in three ranges.

converting the basic circuit of Figure 18a into the
practical design of Figure 20.Thus, onthe 'x1' (1K) range,
the design is first optimized for 1.4V operation (using
the formula of Figure 18); at 1.4V the meter needs a
FSD value of 1400u4, so Rgum (= R5 + RV3) needs a
value of 111.1 ohms, and Rm equals I 07.1 ohms:
consequently, ‘R1' (= R3 of Figure 20) needs a value 893
ohms. Once the R1 value has been settled, new sets of
calculations must be made for 1.5V, I .2V, and . IV
operation, to enable the spread of Rg,m values and
percentage mid-scale errors to be determined, as
shown. Thus. Ry, must be variable between at least
103 and 143 ohms. and the circuit's mid-scale reading is
0.7% low (at 993 ohms) at 1.5V and 29% high (at 1029
ohms} at 1.1 V. Similar sets of calculations are made on
the 'x10' and 'x100' ranges; the 'x100' range design is
optimized for 10V operation.

The Parallel-type Ohmmeter

Another well-known ohmmeter is the parallel (shunt)
type, which can be used to measure low values of
resistance. Figure 22 shows the basic circuit; in use,
SW1 is first closed and the meter calibrated by
trimming RV1 to set the meter to read FSD with the X
terminals open circuit; under this condition the meter
current equals 1, and the effective FSD 'resistance’ value
equals 1. The unknown resistor (Rx) is then connected
across the X terminals, so that it shunts the actual

used in conjunction with a swamp resistor, excellent
overload protection can be gained by connecting a pair
of silicon diodes as shown in Figure 23. Here, the
swamp resistor is split into two parts (R1 and R2}, with
R2,s value chosen so that 200mV is generated across
the diodes at FSD; atoverloads in excess of twice the
FSD value the diodes start to conduct, and thus limit the
meter's overload current; R1's value is chosen to limit
the diode overload currents to no more than a few
maA.

Multi-function Meters

A single moving-coil meter is often built into an item
of test gear and used to act as a multi-function
‘volts and current’ meter. The designing of such meters
is usually quite a simple matter, the basic principle
being that all multiplier and shunt resistors are
permanently wired into circuit, the meter simply
being switched in series or parallel with the
appropriate element. Thus, if a common measuring
point can be found the switching can be made via a
single-pole switch. as in the case of the Figure 24
circuit, which uses a single meter to monitor the
output voltage and current ofa regulated power supply
unit. If a common measuring point can not be found, the
switching must be done via a 2-pole multi-way
switch, as in the case of the circuit of Figure 25, which
can monitor several independent DC voltage and
current values.

INoJl

S}



1rcuits

C

BATTERY MID-SCALE METER Rshunt Rm NOMINAL MID
VOLTAGE RANGE FSD VALUE  VALUE R1VALUE  SCALE
VALUE CU(RI}\E)NT (Ohms)  (Ohms) (Ohms) ERROR
u
1 1.5V 1K 1500 1035 100 900 0.7%
(1’|‘() 1.4V 1K 1400 111.1 107.1 893 0%
RANGE 1.2V 1K 1300 1304 125 875 +1.8%
1.1V 1K 1200 1428 1364 864 2.9%
. 1.5V 10K 150 1500 1000 9000 -0.7%
(10K) 1.4V 10K 140 1667 1071 8930 0%
RANGE 1.2V 10K 120 2143 1250 8750 +1.8%
1.1V 10K 110 2500 1364 8636 2.9%
100 1V 100K 110 2500 1364 98.64K -0.14%
(100K) 10V 100K 100 3000 1500 98.50K 0%
ance Y| 9V 100K 90 3750 1667  9833K  +0.17%
8V 100K 80 500 1875 98.12K +0.37%
A 100K 70 7500 2143 97.86K +0.64%
Fig.21 Design-calculation chart for the 3 - range ohmmeter.

Analogue Multi-meters (VOMs).

Modern analogue multi-meters (called Volt-Ohm
Meters, or VOMs, in the USA) are provided with a good
selection of ohm and AC and DC volt and current
ranges. Such meters are usually such excellent value-
for-money that it is simply not cost-effective for the
amateur to consider building, rather than buying, a

awkward) meter with a similar specification. There are
occasions, however, when it is worthwhile building a
multimeter; these are usually when a meter with special
ranges is required, or when a use is wanted for a spare
meter. or when the need is felt for a challenging or
educational construction project In such cases the do-it-
yourself 18 range meter of Figure 27 may be
considered; it uses a readily available 50uA meter,
which is protected by a couple of silicon diodes, and

v

R1
1
l '»4‘ —
{ ‘x' TERMINALS 0/C)

multimeter, and this situation has pertained for at least
kﬂ_)

1
Ryer (—I_I )
R"[] WHERE 'I' IS METER CURRENT
WITH Rx IN CIRCUIT

twenty years. Figure 26, for example, shows the
(SET F.S.D. WITH
Fig.22 Basic circuit of the parallel-type chmmeter.

circuit of a popular medium-priced British-built 18-
range instrument of the 1970's, the Avo Multi-minor
Mark 5. This ancient and obsolescent instrument uses
half-wave rectification on its AC voltage ranges (as in
Figure 15), and has a basic sensitivity of 1k/volt on the
AC ranges and 10k/volt on its DC voltage ranges. Even
so, note that it uses a special moving-coil meter which,
with a swamp resistor fitted, has an FSD sensitivity of
100mV, and uses a purpose-built 2-pole 18-way range
switch that can handle currents up to 1 Amp and has
1kV of insulation between switch contacts. Also note
that it uses a variety of odd-valued precision resistors,
and that the 7M5 resistor needs an insulation rating of
at least 750 volts. The amateur has no chance of buying
such components at an affordable price.

Modern multi-meters are an even greater challenge;
they use the latest technology, usually have between 18
and 40 ranges, and typically cost less than half as much
as it would cost the amateur to make a homebuilt (and
usually ugly and

has a sensitivity of 10k/volt on its AC voltage ranges
and 20k/volt on its DC voltage ranges.

The reader should have little difficulty in following
the circuit of Figure 27. The multimeter's DC current
circuitry is derived from Figure 10, its AC voltage section
from Figure 13, and its ohms section from Figure 20. No
attempt has been made to provide the reader with a
rigid range-switching diagram, but switching problems
have been eased by provid-ing separate terminals for
the 1 Amp and 1kv inputs. so range switches need
maximum current ratings of only 100mA and contact
insulation ratings of 250 volts.

Using A Multimeter

Analogue multi-meters are fragile and easily-
damaged instruments: when using them, always
remember the following basic rules.
(1). Most analogue multi-meters arc designed to operate
with their faces in one specific physical orientation,
usually



horizontal. If such meters are sloped at an angle or are placed
measurement accuracy may be

vertically when in use,
impaired.

(2).

the ranges until the right one is found.

(3). When measuring an in-circuit voltage, connect the

meter across the voltage source, as shown in

When measuring an unknown voltage or current,
always set the meter to its highest range and then work down

Simple volt-current-ohm moving-coil meters
are the most widely used types of electro-
mechanical analogue meter used in
electronics, but they are not the only ones. The
following list gives brief details of a few other
popular variations and types worthy of
mention:

dB Meters. In AC signal-voltage measurement,
the decibel or dB is used as a means of
expressing the relative ratios of signal

SHNOIID)

strengths, a value of 1 dB representing a ratio
0f1.122. Thus, a signal thatis 1dB up ona 10V
Ri R2 reference has a strength of 10 x 1.122=11.22
(CORRENT oG volts, and one that is 1 dB down on the
T LIMITER) GENERATOR) same reference has a strength 0f10/1.122 = 8.
i 91 volts. The scale of any linear AC
SILICON
eyt bects o Y2 esh 'u:]r [*™® voltmeter can be graduated in dB by
- selecting an arbitrary 'O dB' reference
voltage and then calculating the appropriate
positions for the dB graduation marks.
O Figure 29 shows an example of such a
scale applied to the 10V range of a meter; in
) T, this case 7.94V has been selected as the ‘O
Fig.23 Meter overload protection given via silicon diodes. dB' reference value, because it is precisely 2
dB down in 10V
[ EP
RMULTIPLIER R LR « + b
v
v9 ol Rsu.wr-'(h_ow_l)
wa psy
REGLI.IGNI'OR e OUTPUT
CIRCUITRY
I¢ﬁr |METER
v Y
— —> {—
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Fig.24 Example of a single meter used to read both V and | in a PSU.
Figure 28a. Always remember that the voltmeter's
input impedance (the product ofits 'V' range value and R —ie
its ohms-per-volt sensitivity) will shunt any resistance w o
that it is connected to and will thusreduce the apparent ) Rz -
; ; o—1 +—
value of its generated voltage; allow for this Swia ¥
‘disturbance’ effect when taking measurements. 1o
(4). When measuring an in-circuit current, connect on r
the meter in series with the current source as shown .
in Figure 28b. Always remember that the current wererl 11T
meter will generate a significant volt drop (usually u:] ‘
between 100mV and 500mV at FSD), and that if it is - o > n rst
used in low voltage circuits its presence may have a v . 2] lrs2
disturbingeffecton the magnitude of the test currents. _sw&s_/’o—’ oy
(5). When measuring an in-circuit resistance always =
isolate the resistance from all other circuitry and then on2 v
connect the meter across the resistor, as shown in I

Figure 28c. Never try to measure the value of a
resistance that has a voltage source applied to it
Always remember that the ohmmeter is itself a voltage
generator, and that when connected to a semiconductor
junction its readings may depend on the polarity of
connection: thus, a diode may give a low reading in one
direction and a high reading in the other.

Fig.25 A single meter used to monitor two 'V' and two 'I' ranges in an instrument.

and thus enables the meter's FSD point to be used as
the '+2dB' point. The table lists the positions for
the dB graduation points interms ofpercentage of FSD.
Watt-meters. A true watt meter makes independent
meas-urements of a load's voltage and current, and gives
an output
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Fig.27. A 18-range multimeter suitable for home construction.
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Flg.28. Correct ways to use a multimeter to measure in-circuit (a) voltage (b) current and (c) resistance.

<
o

.|||I3—<

reading that is equal to their product and is
independent of variations in load resistance. Such
meters are expensive. If power measurements are to
be made into a fixed load resistance, however, an
inexpensive pseudo-watt-meter can be made by
simply using an AC voltmeter to monitor the resistor's
outputvoltage,as shown inFigure 30, and calibrating the
meter scale on a basis of W=(V2)/R. Such a meter has a
non-linear scale, as shown, since its voltage reading
is proportional to the square root of power.

Thermocouple Meters. Thermocouple meters are
often used as RF current or power indicators at
frequencies up to hundreds ofMHz, or as wide-band AC/
DC transferstandards

in electrical calibration work. They consist of a thermocou-
ple (a junction oftwo wires made from dissimilar metals,
which generates a cross-junction voltage when heated)
that is connected directly. to a moving-coil meter, and an
exter-nally energised ‘heater' that is in thermal contact
with the thermocouple. When an external current is fed
through this second pair of wires it causes the
thermocouple to heat up and generate a proportionate
current in the moving-coil meter. This current is
proportional to the true RMS input current, and is not
influenced by the shape or frequency of the
waveform, and such meters can thus be used at
frequencies from DC to hundreds of MHz. These meters
have a square-
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FSD [dB| FSD |dB| FSD | dB

100 |+2] 50.1 -4 25 |-10
89.1 | +1| 447 | -5| 20.1 |-12
794 0| 398|-6] 159 |-14
708 (-1 355[-7| 126 |-16
63.1]-2| 316 [-8| 100 [-18
56.2|-3] 282 [-9] 79 |-20

Fig.29. A dB volts scale compared with a linear 10V scale, using 7.94V as a '0dB’ reference, to give a value of +2dB at FSD.
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Fig.30. Basic circuit and typical non linear scale of a simple pseudo-watt-meter.

law scale. The thermocouples are very fragile fixed and one movable set of capacitive vanes; a
and easily burnt out. ) pointer is fixed to the movable vane, which
Moving Iron Meters. These meters are widely is deflected electrostatically when an external

used as AC or DC volt or current meters in low-
accuracy applications, etc. They have a fixed

voltage is applied. Such meters respond to both
DC and AC voltage (they draw zero current from

coil (through which the measured current flows)
and a balanced iron vane that carries a pointer and
deflects when the coil is externally energised. Such
meters are cheap and robust but have a low
sensitivity, They respond equally well to AC and
DC; their scales are non-linear, and are
cramped at the low end.

Electrostatic meters. These are usually built
to read voltages in the 1kV to 30kV range. In
essence, they act as one

DC sources and a frequency-dependent current
from AC sources. Their meter scales are non-
linear, and are cramped at the low end. Such
meters were once widely used for high voltage
measurement, but they are now rarely used.

The next episode of this series will look
at electronic analogue meter circuitry.
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Keith Garwell.

We continue our RS232 link by looking
at the testing procedure. Connect the
power lines +12, -12, +5, and 0 volts
either direct or via the mother board
depending on the decisions arrived at
earlier. If you have a frequency meter
then the rest is easy. Connect it
between the link marked OSC and the
link marked OV on the placement
diagram (Figure 15). Adjust the 10k
preset until the required frequency of
38.5kHz is obtained and that's all
there is to setting up.

Failing a frequency meter then the
first step is to check that the oscillator
is running. A 'scope is handy at this
point but if no 'scope is available use a
conventional  (moving coil s
conventional to me - that dates me
doesn't it!) meter between the OSC
and OV links. The voltage should be
approximately half the working
voltage ie. 2.5 volts as the oscillator
has an even mark to space ratio. If you
don't have a moving coil meter use a
DVM but if it gives a silly answer it
may be because of interaction
between the oscillator and the
sampling system in the DVM, If this is
the case connect

Testing

a large capacitor across the DVM (a 1uF or
thereabouts is OK) and a 470k approx in
series with the OSC connection to filter out the
oscillator frequency. If the oscillator isn't
running check the component placements
particularly for chips the wrong way round. Given
the oscillator is running and no frequency meter is
available the next job is to set its frequency as
accurately as possible. The modus operandi is
to connect a meter between bit 7 of the receiver
and 0V then repeatedly send alternate bursts of@
signs ASCII 40H ie. 01000000 followed by a burst
of SOHs ASCII 01H ie. 0000000 1, with a short break
between. Do this continuously and adjust the preset
until bit 7 changes between 0 and 1 as the
burst of characters are received. Then determine
the positions ofthe preset at which this fails and
finally set the preset midway between these two
extremes.

This done, check with the meter that bit 1 is
also changing between 0 and 1.

This data sending is obviously most easily
done using a computer! What is required is a
burst of @ about 1 second long, a short pause
of at least 2 characters duration followed by a
burst of SOH followed by a pause. About 300
characters are a suitable burst length. As an
illustration it can be done in the following way using
an IBM PC or look-alike.

Connect the board to the PC (see 'In Use') for
details and switch on the power to the board. Switch
the PCon as well! Set up a file with about a250@s
in it If you want to use your favourite word
processor by all means do so but be sure there
are no embedded format characters, it should be a
straight
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l*lw
N 5 T
=1
e 1|
[1]5.5 \ 4 =%

Fig. 11. DC to AC converter
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ASCII file without carriage returns or
line feeds. Alternatively the built-in DOS commands
will doit as follows - (depressing the Enter key after
each command is implied).

COPY CON AT

Followed by typing two and ahalf lines of @
signs then control and Z then enter.

The file AT thus contains the @ signs. Now for
the file containing the SOH or 0 1 characters. Your
favourite word processor may not be able to do
this! But the operation is similar to the previous one viz.

COPY CON SOH

Type 5 lines of control and A then control and Z then enter.
Control and A is usually shown as “A so the there are only
40 real char-acters per screen line hence 5 lines to make
it the same length as the AT file. The number of characters
doesn't matter within a few, just so long as it takes about a
second to send. Excluding the time to get the file.

Now make a batch file the contents of which are
as follows-

COPY CON SENDALTS.BAT

:AGAIN

COPY AT TO COM1:

COPY SOH TO COM1:

GOTO AGAIN

Now set the Baud rate word length etc with the

MODE command by typing -

MODE COM1 : 2400,N,8,1,P

Now set it all in motion by typing -

SENDALTS

The batch file will read the two files from disc and
send them. The disc reads giving the required short
pause between sending each block. This
pause isimportant as it forces the conversion
board to resynchronize. Without it the characters

will  justpour  out continuously and twiddling the
preset will _cause synchronization to be lost.

When ready stop the batch file running by pressing CTRL
and C.

In Use
The computer end
remaining explanations
IBM PC or look-alike

setting up. All the
will  be illustrated using an
hereinafter referred to as the

PC. Other machines will have similar commands
although the command names may not be
identica. Only the commands are given below,

pressing Enter to activate the command is implied.

First the RS232 computer link must be set UE to corre-
spond to our board. (Not Baud! and surely not bored!). To
set up the first channel on the PC the MODE command
is used as follows -

MODE COM1:2400,N,8,,P

If it were the second channel then COM2: would be used. In
fact I use a batch file (a file containing system commands,
often referred to as the System Control Language)
called M2400.BAT containing -

ECHO OFF
MODE COM1:2400,N,8,I,P

Then all I have to do to set up the link is type
M2400. Alternatively the Mode command can be
inserted in the system start-up file AUTOEXEC.BAT so
that the PC is automatically set correctly at switch-on.
Before 1 forget the P at the end of the MODE
command causes the receiver to ignore time-outs.
By way of explana-tion the program which drives the
RS232 in the PC will only wait a limited amount of time
for an incoming character before it gives up and returns a
null (a character of zero). Without the P every null
character would be inserted into the file (see below). The
next job is to make up the connecting cable.The
cheapest possible cable 'is ideal! Only 3 wires are used so a
very thin mains cable would do if you have some and only
a short length is required. However mains cable is not
the cheapest solution if you have to go out and buy. In this
case the four wire cable often referred to assignal
cable or burglar alarm cable is the cheapest (Maplin). The
connectors used for RS232 on a computer are D type
plugs, the standard being a 25 pin. An
alternative sometimes . used, especially on physically small
machines is a 9 pin D type.

As well as the two data lines and the common ground or
0V these plugs carry control signals intended to show the
state of readiness (status) of the computer and attached
modem. These control lines must be correctly driven
otherwise the link will not run. In our case this is achieved
by linking some of the lines together.

For a 25 pin socket the connections are:

Pin 2 is the transmit or outputand is connected to P10 on the
conversion board (CB).
Pin 3 is receive or
CB.

Pin 7 is the common and goes to OV thatis P12 on CB.

Pins 4 and 5 are Request To Send and Clear To Send, RQS and
CTS and should be linked together.

Pins 6, 8 and 20 are respectively Data Set Ready, Data Carrier
Detected and Data Terminal Ready, DSR, DCD and DTR
and should be linked together.

For a9 pin socket the connections are:

Pin 3 is transmit and goes to P10 on CB.

Pin 2 is receive and goes to P18 on CB.

Pin 5 is the common and goes to OV thatis P12 on CB.

input and goes to P18 on

10d3[0dd
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Pins 7 and 8 (RQS CTS) should be linked together.
Pins 6, I and 4 (DSR DCD DTR) should be linked
together.

The Computer End -Driving The Link

There are three approaches to the problem. Use
the features built in to MSDOS to link
communications with files. Design the handling into the
program(s} which will use the Conversion Board
using communications commands. Drive via the BIOS
(Basic Input/Output System a part of MSDOS)
interrupts from the program(s) using the board.

By sending or receiving a tile via the communication
link using MSDOS commands. Given that the name of
the file to be sent is TX DAT and that any data received
is to be inserted into the file RXDAT then the
commands are:

COPY TX.DAT COM1:
or
COPY COML: RX.DAT

In the first case the whole tile contents will be sent as
one block without pause. Whilst for the receiver
command the PC will buffer up the data and only
establish the file upon receipt of the normal PC file
terminator ASCII 26 (generated by control and Z and
represented on screen by Z. Note it is not necessary
for the data to be a continuous block the receiver will
sit for ever collecting characters until the terminator is
received.

The second method is to use BASIC or any other
language which will handle the communications port.
GWBASIC which is often supplied with a PC is suitable.
The file is opened with the statement:

OPEN 'COM! J400N8)" as file number, length
Then use statements to write/read to the specified file
number as for any other file.

The third method is perhaps more appropriate to
machine code but will usually be available in compiled
languages. It consists of making calls to interrupt 14 in
the BIOS with certain contents in the machine registers.
For example7

To initialize the communications to 2400B,NP,8 bits,!
SB call interrupt 14H with AH=0, bX=0, AL=101000! I
(A3Hex). On return from the routine AX will contain
status information.

21
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To send a char call interrupt 141-1 with AX=0IH, DX=0,
AL= char to be sent. AH contains status on return,

To receive a char call interrupt 14H with AH=02H,
DX=0. On return AL=char received, AH=status, Note that if a
char is not received within the. ‘specified’ time-out the
routine will return with a null character. The ‘specified’ time
is setas part of the initializingroutines when setting up the
PC in the first place and is usually stored in battery
backed RAM.

As A Converter From Centronics To RS232

This was the original reason for the existence
of the converter board. I use a Dragon micro for
various jobs from time to time and often wanted to
pass data to a PC for processing. However the
Dragon only has a Centronics printer connection.
Centronics implies a particular connector and style of
data handling for 8 bit parallel data. I must be honest
and admit that [ don't know where the name came
from. I suspect itwas an original manufacturer. Anyway
the interface has become a ‘standard'’

I'm sure it could be a good idea to go over the
operation of the Centronics printer interface so that we
can see how it applies to the conversion board. It is also
typical of the way in which many parallel interfaces
work.

There are 8 data lines along with their own returns
to 0 volts, +5 on a data line indicates logical true or 1.
Imagine the sequence. The processor puts the
appropriate voltage levels on the 8 data lines for the
first character. To ensure that the printer does not
misread any of the data whilst it is in a state of change
the processor applies a signal to a 'strobe’ line to
indicate thatthe data is nolongerinastateofchange and
can be read by the printer. Before changing the data for
the next character the OK signal is removed from the
strobe line. The sequence is then repeated .for each
character.

This arrangement works admirably so long as the
printer can handle the characters more quickly than
the processor can send them otherwise data will be lost.
As it happens this state of affairs is very unlikely. The
printer is a mechanical device so will be much slower
than the processor. Consequently there must be
some. means of slowing down the processor. On the
Centronics interface this can be done in either of two
ways. There are two other lines, one called BUSY, and
one called ACKNOWLEDGE (usually abbreviated to
ACK) both under the control of the printer. +5 on the
busy line indicates to the processor that the printer is
unable to accept further data while 0V on the
acknowledge line indicates to the processor that the
datahasbeen received and the printer is ready to accept
further data. Putting it round the other way, +5 on the
acknowledge line indicates the primer is not ready.
Whichever one is used the other must be set to the not
true condition. If the busy line is to be used then ACK
must be set to NOT ACK ie. to +0V. Conversely if ACK is
10 be used then BUSY must be set to NOT BUSY.

In our case we use the busy line. The connections
between the Centronics socket and the conversion
board are shown in the following table where CS
indicates the pin number on the Centronics socket and
CB indicates the connection number on the conversion
board.

CS Use CB
1 Strobe (N) 23
2 Data 1 25
to

9 Data 8 32
10 Ack (N) not used
11 Busy 16
19 Gnd or OV 12
20

to Notused

29

In use set the PC to read data from the RS232 line for example
with the command;

COPY COM 1: MICRO.DAT
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Fig. 14. 40 line driver arrangement In bundles of four.

The PC will sit patiently waiting for data.

Now fire up the micro so that it behaves as
though it were passing data to the printer. When it
has finished the terminating character 26 must be
sent. The PC will put the data away in the file
MICRO.DAT.

As A Digitiser

Figure 12 shows the arrangement required to
provide analogue output and analogue input via
the conversion board and RS232 link The shaded
bars indicate connections of more than one line.

The analogue output is quite straightforward. A
character sent to the conversion board via RS232
appears on pins P8 to P1 (LS pin first) this is coupled to
the input pins of the ZN426 (Maplin) where it is
converted to an equivalent analogue voltage at the
output. NOTE. On DAC chips the MS. bit is often labeled
1 and the 1s bit 8. The conversion is in the range 0 to
2.55 which corresponds to the possible character
values of 0 to 255.

The analogue output is buffered by the CA3140.
This particular op-amp has the advantage that it
includes OV in its operating range. It isn't
absolutely essential but the output impedance of
the ZN426 is 10K and for accuracy the load
resistance would need to be of the order of 220K at
least. For the sake of the few coppers that a
3140 costs the 'old halfpence of tar' really applies.
The 3140 also offers the facility for scale changing if
required. It is as well to run the 3140 from more
than 5 volts if possible because the output of this op-
amp will not get closer to the positive rail than 2.25
volts which with a maximum output from the ZN426
of 2.55 gives 4.8 which at 5 volts only leaves 0.2
volts spare. That is sailing close to the wind!

The analogue value will appear immediately
the character is sent from the PC (well nearly), so
there's asimple waveform generator.

The analogue input is less straightforward, in
fact its positively crooked! From Figure 12 it will be
seen that the analogue input is compared with the
analogue output by means of the second CA3140.

The result of comparison, the output of the
3140, is connected to one of the inputs to the
conversion board. I have shown the connection as
being to bit 1 and what follows assumes this to be
the case. However it need not be, any bit will do,
especially if it is more convenient because you are
using the bit for something else.

Figure 12 also shows the signal RXDR Receiver Data
Received tied to TXS the Transmit Strobe. Thus sending

a character to the DAC will result in RXDR going
low and loading the comparator output into the
transmit buffer. When RXDR goes high the character
will be sent. Thus bit 1 of the character being returned
to the PC will indicate whether the analogue input is
less than or greater than the analogue output.

From this arrangement it 1is possible to
determine the actual value at the analogue input
by means of a little software routine. The
demonstration code is written in BASIC. Note, my WP
interprets the hash sign as a pound sign, it should be
written hash 1 and input hash 1 in line 120.

10 DIM UD(9)

20 UD(1)=&H40 : UD(2)=&H20 : UD(3)=&HI0:
UD(4)=&H8

30 UD(5)=&H4 : UD(6)=&H2 : UD(7)=&HI :
UD(8)=&HI

40 OPEN 'COM1 : 2400,N,8' AS #1

100 (V=&H80:LC=0

110 FORI=1TO9

120 WRITE # 1,CHRS (CV) : INPUT #1,RXS

130 IF ASC(RX§) =0 THEN CV =CV - UD(LC) ELSE
W=CV+UDI(LQ

140 NEXT

150 RETURN "CV contains the current value"

It works by what is known as successive approximation.
But before attempting to get it working check the code,
particularly in lines 40, and 120 which is the input/
output and a place where different dialects of Basic will
probably differ. It can be called as a subroutine at line
100.

On entry CV is set to &HB0 where the most significant
bit is a one. This value is sent down the line and the
returned value will indicate whether it is too large or
too small in line 130 and the value is adjusted by adding
or subtracting the next bit by adding or subtracting
&HA40. Then round the loop again until all 8 bits have
been done. The answer given can be one bit too small,
0.01 volt too small. This is because the comparator only
returns too large or too small there is no equal return.
Whilst on the subject of digitiser if you haven't
experimented with them before you may wonder why it
sometimes can't make up its mind and keeps returning
two answers which differ by 1. This is because if the
analogue voltage is just exactly equal to one of the
possible answers circuit noise can make the answer
swing either way. In other words if the analogue value is
exactly 1.82 you may get answers of 1.81 or 1.82.
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A Lots-of-LEDs driver

A very handy device is the M5450 (Maplin) which will drive 34
LEDs. Only one additional component is required to set the
current through the LEDs. This is enough to drive four 7 segment
displays with decimal point if required. If such displays are used
they must be common anode. As an alternative to LEDs, resistors
may be used in which case 34logic outputs are available.

Figure 13  shows the outline detail of the
arrangement. The M5450 is a serial device. It has one data input
(pin 22) and a clock input (pin 21)., A transition from low to
high clocks in to a 34 bit shift register whatever level is on the
data input. Thus 34 transitions shift in 34 data bits. Two addi-tional
bits are required, one before and one after the 34 data bits, both
of which should be ones, making 36 bits in all. The 36th
transition gates the shift register data into the output buffer to
drive the LEDs. There is no intermediate condition at the output.
The data changes only on the instant of the 36th clock pulse.

The output of the conversion board
provides 8 lines, one of which must
provide the common clock pulses. The
remaining 7 are each able to
supply data to an M5450. This will
give the  capability  of driving
7 M5450s each in tum driving 34
LEDs or logic outputs. I make it 238
LEDs in total.

Since the clock input
requires a level change for each
data bit to enter the shift register in
effect two characters have to be
sent for every bit, a total of 38
characters plus the extra bits for
gating the output buffer thats 72
altogether plus a final bit to
restore the clock to its starting
condition, 73 characters. As the
system is running at 2400 Baud
thats 240 characters per second soin
fact it takes less than a third of a
second to update 238 LEDs or logic
outputs.

Referring to Figure 13 again
where bit 0 is connected to the
clock and bit 1 to the data. As an
illustration suppose the first4 bits to
be entered into the M5450 are
0110 then the characters sent
would be -

xxxxxx00

xxxxxx01

1st bit transferred

xxxxxx10

xxxxxx11 2nd bit

xxxxxx10

xxxxxx11 3rd bit

xxxxxx00

xxxxxx01 4th bit

Note two points.

First that since only the first two
character bits are used to drive the
M5450 it doesn't matter what the
value of the others are, indicated by
an x in the above. This means that the
remaining 6 bits can be used for
something else, for example to drive
up to 6 other M5450s as suggested
above, The clock can be common to
all.

Second that the data shifted in is
most significant bit first so the first
data bit sent will appear on output 34.

Just to reiterate the actual pulses
applied to pin 22. The first is a
dummy, not used, the 2nd will appear as
output 34. the 35th as output bit 1 and
the 36th will gate the data onto the
output lines.

As A Logic Driver

In the previous example (Figure
13) the data could only be changed to all
the M5450 de. all the lines.
Certainly the same data could be
rewritten so in effect only one output
need change but they would all have to
be written to. This example, Figure 14,
can drive up to 40 lines in bundles of 4



lines. The 4 line blocks are directly addressable and so
can be written independently, It works like this.

The processor drives the Conversion Board CB as in
all the other examples. The first four bits of the output
from CB drives a 4028 which is a 4 line to 10 line
multiplexer. In other words any number between O
and 9 being applied to the inputs A to D will select the
corresponding output line O to 9. Applying 15 to the
input will leave all the output lines unselected (at 0V).
Each of these ten lines can be connected to the enable
input of a 4028 quad latch. So any one of ten latches can
be addressed directly,

The remaining 4 output lines from CB are linked to
the 4 inputs of the 4042 latches in parallel These
multi-line highways are indicated by the shaded bars in
Figure 14.

The four outputs (Ql-4) plus the four inverted
outputs from each 4042 are available four driving logic.
For example the eight outputs fromIC2 and 3 could drive
aZN426 digital to analogue converter. The outputs from
other 4042 could drive analogue switches which could
be used to switch the output of the DAC to up to 32
destinations.

An alternative technique is to use 4 quad latches, the
first two driving a DAC as before. The second pair acting
as the, address to drive multiplexing switches. This in
fact is a technique proposed for remotely driving a
theatre lighting system.

In action a similar driving technique can be used to
that of the previous system, by sending pairs of
characters. For example to set the output of IC2 to 0110
send the following characters:

01100010 1st character selects latch and applies data

01101111 2nd character deselected latch
keeping data constant.

In action the MS four bits ofthe character act as the
data and the Is. four bits select the quad latch to which
the data is directed. The second character carries the
same data but the address bits contain 15 which
deselected the quad latch. Thus any latch can be set
up by means of only two characters allowing much
faster operation. The DAC data should only be changed
when its output is not directed to any destination
otherwise the destination will receive the change noise.

References -1. Newchapel Observatory & Natural
Sciences Centre. Newchapel, Stoke on Trent ST7 4PT.
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PARTS LIST

IC1 UART IM6402 or AY 31015

1C2 CMOS Timer TLC555

IC3 FET OP-AMP CA3140

IC4 CMOS Quad NAND 4011

D1,D2 Diode 1N4148

R1,R4,R7,R9 3k3

R2,R3 470R

R5,R6 10k

RV1 10k Square 22 turn Cermet preset
Q1,a3 100nF radial Metalized Polyester film
Q 2200pF Polystyrene

All resistors are Metal Film 0.6W.

PCB Connector is DIN 41612 Indirect Card-frame connector
right-angled-plug 32way.

ETl has been published forover 20 years and in thi¢ime a
reat many interesting features and valuable projects
ave graced it's pages. Although back numbers are

available for only the past 12 month’s issues we can

supply photo copies of any individual article article ever
published in ETI.

Photocopies cost £2.00 per article regardless of their
length. Please note that projects published over several
issues must be ordered as a series of individual articles,
each for £2.00.

PCB foil patterns (where published) and any errata are
included with all photocopies as applicable.

Photo-Copies

Please supply photocopies of the following articles from ETI (Complete in
BLOCK Cl{ﬁ'l);\fS):

Month Year Page (if known)
Title
Month Year Page (if known)
Title
Month Year Page (if known)
Title

| enclose a cheque/postal order made out to ASP Ltd. to the value of £2.00
per photocopy ordered.

Total remittance £ Date
Name
Address
Postcode

Send the completed form and your remittance to:
ETI Photocopy Service, Argus House, Boundary Way, Hemel
Hempstead, Hertfordshire, HP2 78T
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Fading Festoonery

Automatic Audio Response Measuring System-Dec '92
The following section wasmissed from the article, we
reproduce it here:

Buylines

The address for all orders is:

Ralph Mantel,

Pipinstr.23

W-4790 Paderborn,

Germany.

The prices for the UK in pound sterling are:
Compensated measuring microphone with cable
and plug £ 39 Software £ 29

PCB with printed overlay £19

Allthree items together tothe favorable price of
£ 79 (saving £ 8). Complete kit or ready build
PCB please enquire.

STIod
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PCB

may be
Mmade on s i
Price . . .
(inc. E9212-2 Communications Link by RS232 L
VAT) E9301-2 Fading Festoonery G,
< ne E9301-FC Infra-Red Receiver F
E £3.25 PCBs for the rema ining projects are available firomthe companies lists in Buylines.
F £4.00 Use theform dra photacopy for your order. Please fill outali partsofithe forin. Make sure you use the board 1eference numbers. This not only identifies theboard
G £4.75 but also tells you when the project was published. The fi rstwo numbers are the year, the next two are the month.
H £5.50 - Termsare strictly payment withorde r.Wecannot accept official orders but we can supply a proforma invoice if required.
J £6.62 Suchorders will not be processed until payment is received.
K £7.20 J
L £8.80 E9108-2 Model Speed Controller-MainBoard ... E9111-6 Nightfighter- Sequence Select(2sided).... .H
M £10.60 " E9108-3 Made] Speed Controller-Power Supply 3 E9111-7 Nightfighter -Master Controller PSU. ... .K
N £13.10 E9109-1 GeigerCounter ...... E  E9111-8 Nightfighter- Output Switch(2 sided) ........cccoeurerrennne. M
[o} £15.80 E9109-2 Hemisync Waveform GeneratorBoard ..........cccecrvenenees G E9112-1 . Nightfighter Sensor Switch Master Control
P £17.90 E9109-3 Hemisync Pulse Generator Board .... .F (2 sided) L
Q £21.80 E9109-4 Hf:misync Powgr SupplyBoard..... .C E9112-2  Nightfighter Sensor Switch Channel Control
R £23.90 E9109-5 Nighfighter Main Processar Board ............ocesevseesnsssnenes 0 (2 sided) &
s £25'90 E9110-1 Freeze Alarm . E E9112-3 . NightfighterSensor SwitchSound Trigger ......cocceveennee H
T £ 9' 00 E9110-2 Document Saver E E9112-4 Nightfighter Connector Board F
. E9110-3 Prototype Designer teeed  E9112-5  Nightfighter Sensor SWitchPSU .......vvevevneenssesconssnssses K
u £32.20 E91104 Nightfighter- Sound to Light (2 sided) .ooo..ewrersoeererroe L  E91126 Nightfighter 8-Channel Input Interface (2 sided)........... P
v £35.80 E9110-5. Nightfighter - Ramp Generator Board ...... E9112-7 PowerOnand Overload REGUIBLOT .............vvvevermsrresons P
W £37.90 E9110-6 Nightfighter- Cyclic Crossfade (2 sided) . E9201-1 Laboratory Power Supply F
E9110-7 Nightfighter- Strobe Board (2 sided) ... E9201-2 TestCard GeneratorBoard M
E9110-8 Nightfighter- 8 Channel Triac Board .......ccc.enenvensnonee E9201-3 LED Star (2 sided) L
E9111-1 Digital CodeLock E9201-4 Enlarger Timer Main PCB (2 sided) ...........coeerusneneonn- N
E9111-2 Switched Mode Power Supply” : ; - E9201-5 Enlarger Timer SelectorBoard (2 sided) .........cocervneuene K
E9111-3 NightfighterModeSelection (2 sided) .....oceeeersvommesessssens E9201-6 Enlarger Timer Switch PCB E
E9111-4 Nightfighter- Display Board (2 sided)....... E9203-1 MIDI Switcher-MainBoard L
E9111-5 Nightfighter - Bass Beat Trigger (2 sided) E9203-2 MIDI Switcher- Power Suply E
E9203-3 Sinc Wave Generator (surface mount) ..........ccoerverreneene E
E9204-1 AutoCarLights F
ETI PCB SERVICE, READER'’S SERVICES, SO e E
ARGUS HOUSE, BOUNDARY WAY, T H
tereoamplifier :
HEMEL HEMPSTEAD HP2 7ST E9206-2 Xenon flashtriggerMainBoard ...........ccceeeereveenrrenrennes J
E9206-3 Xenon flash trigger Flash Board.......cceeceinnsessesesessensens F
Please supply: . . . E9206-4 Scauner for audio generator D
Quantity. Ref. No. Price Code Price Total Price E9207-1 Improved Rear Bike Lamp D
E9207-2 Mini Baby Bug Monitor C
E9207-3 Ultrasonic AudioSender (2 boards) ..........ccoveereensnsaenes H
E92074 Camera Add-on unit (4 boards) ............ .0
E9207-5 AutoMate 5V/48V Mixer powersupply ... et
E9207-6 AutoMate Precision 17V power supply ... o
E9207-FC Surround Sound Decoder . F
Post & Packing £0.75 E9208-1 DynamicNoise Limiter F
E9208-2 | Touch Controlled Intercom (2 boards) .........cecevssesesnenss H
Total Enclosed E9208-3 MIDI Keyboard X
£ E9208-FC Battery charger F
Please send my PCBs to: E9209-1 Intercom for light aircraft H
E9209-2 Alarmprotector C
E9209-3 Temperaturccontroller M
Name E9209-FC 45w Hybrid power amp - : F
E9210-1 Universal VO Interface for PC (2 Sided) ......... I N
E2910-2 Rapid Fuse Checker E
E9210-3 Heartbeat/AundioListener E
Address E9210-FC Wizards Hat E
E9211-1  Electronic Die E
E9211-FC Car Alarm F
E9212-1 DigitalCircuit Tester F
E9212-FC Mains Inverter .. E

Postcode

CHEQUES SHOULD BE MADE PAYABLE TO ASP Ltd.
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BARGAINS -Many New Ones This Month

THIS MONTH’S SNIP is a 250 Watt Toroidal Transformer which has tappped
main input and3 secondaries: 230v 1amp 20v and Bv but if these voltages are not
quite what you want it is very easy to add an extra winding, 4 turns adds or
subtracts1 volt. You can alsouse this as a 250 watt isolation. Price only £10 but
it's heavy so please add £2 carriageif not collecting. Order Ref. 10P97.
ANOTHER SNIP extra lightweight stereo headphones. Superior sound quality as
these were made for a world famous airline. Adjustable headband makes these
extra comfortable and they come complete with washable foam earpieces.
Suitable for use with all types of cassette players and radios, good long lead
terminating with 3.5mm jack plug. Yours foronly £1 per pair, Order Rel. 878.
6-12V AXIAL FANis a Japanese-made 12v DC or battery operated, brushless
axialfan. 93mm square, its optium is 12 bit it performsequally well atonly 6v and
its current then is only 100mA soit could be made into a hand-
held dry battery-operated cooler. Or, on your desk operated by
ap.s.u. orin the car using the lighter socket. Snip price only £4,
Order Ref. 4P65. Mains gower unit 1o operate this at variable
speeds, £2, Order Ref. 2P3.

F.M. CORDLESS RADIO MIKE hand-held battery-operated
professional model, has usual shaped body and head andis
tuneable to transmit and be picked up on the F.M. band of any
radio. Yours for only £8.50, Order Ref. 8.5PI

LIMITED SUPPLY ITEMS
are only described in our
newsletter. Many appear inour
current issue. If you order
something this month you will
recieve this and the next three
issues posted 1o you free of
charge.

MINIMONO AMP on PC8. Size 4" x 2° with front panelolding volume control and
with spare hole for switch or tone control. Output is 4 watt into 4 ohm speaker using
12V or 1 Watt into 8 ohm using 9V. Brand new and perfect, only £1 each. Order
Ref. 495.

AMSTRAD POWER UNIT 13.5V at 1.9A encased and with leads and outputplug,
normal mains input, £6, Order Ref. 6P23.

ATARI 65XE at 65K this is quite powerlul, so suitable for home or business,
unused and in perfect orderbut less PSU, only £19.95, Order Rel. 19.5P/58.
B80W MAINS TRANSFORMERS two available, good quality, both with normal
primaries and upright mounting, one is 20V 4A, Order Ref. 3P106 the other 40V
2A, Order Ref. 3P107, only £3 each.

PROJECT BOXIs approx 8 x 4" x 4%" metal sprayed grey, louvred ends for
ventilation otherwise undrilled. Made for GPO so best quality,
only £3each, Order Ref. 3P74.

12V SOLENOID has good ¥ pull or could push if modified, size
approx 1% long x 1" square, £1, Order Ref. 232.

500V BRIDGE MEGGER developed for GPO technicians the
Ohmeter18B is the modem equivalent of the bridge megger. 9V
battery operated, it incorporates a 500V generator forinsulation
testing and a null balance bridge for very accurate resistance
measurement. Ex B.T. in quite good condition with data & tested.

4 MORE SPEAKERS:
Order Ref. 1.5P11 is Japanese-made 6%", 8ohm, rated at 12Wmax. Thisis a very
fine preproducer. The makers are SANYO. Yours for £1.50

Order Ref. 900 is another Far East made 6", 4ohm, 12W max. speaker. Very
nicely made, using Japanese Hitachitools and technique, only £1.

Order Ref. 896 is 6%", Bohm, 10W, exceptionally good sounder and yours for only
£1.

Order Ref. 897 is another 8ohm speaker rated at SWbut ltsunusual feature is that
ithas a built-in tweeter. Stillonly £1.

MULTI-CORE CABLES all with 8A 230V cores so suitable for disco and other
spedcial lighting effects. With earthcable woven screen and thick pvc outer. 3 core,
30p per metre, 16 core 50p per metre, 18 core, 80p per metre, 25 core, £1 per
metre and 36 core, £1.50 per metre.

ULTRA THIN DRILLS Actually 0.3mm. To buy these regular cost a fortune.
However, these are packed in half dozens and the price to you is £1 per pack,
Order Ref. 797B.

YOU CAN STAND ON [Tl Made to house GPO telephone equipment, this box

Yours for a fraction of the original cost, £45, Order Ref. SP167.
15W 8 OHM 8" SPEAKER & 3" TWEETER made for discontinued high quality
musiccentre, gives real hi-fi, and only £4 per pair, Order Ref. 4P57.

3V SOLAR PANEL price £3, Order Ref. 5P189.

SOLARENERGY EDUCATIONAL KIT an ideal present for electronics students.
it shows how to make solar circuits and electrical circuits, how to increase the
voltage current, how o use solarpowertowork a radio, calculator, cassette player
and to charge nicad batteries. The kit comprises 8 solar cells, one solar motor, fan
blades 1o fit motor and metal frame to hold it o complete a free-standing electric
fan. Areallywell written instruction manual makes this a lovely little present. Price
£8, Order Ref., 8P12B

BT TELEPHONE LEAD 3m long and with B.T. fiat plug ideal to make extension
for phone, fax, etc. 2 for £1, Order Ref. 552.

WATER PUMP very powerful with twin outlets, anideal shower controller, mains
operated, £10, Order Ref. 10P74. Ditto but with a single outlet, same price & order
ref. Please specify which one you require.

0-1MA FULL VISION PANEL METER 2%" square, scales 0-100 but scale easily

is extremely tough and would be ideal for keeping your small
tools. Internal size approx. 10%" x 4%" x 6 high. These are
complete with snap closure lip and shoulder-length carrying
strap. Taken from used equipment but in good condition, price
£2. Order Ref. 2P283B.

BUILD YOUR OWN NIGHT LIGHT, battery charger or any
other gadget that you want to enclosein a plastic case and be
abletoplugintoa 13A socket. Wehave twocases,oned'kx 2%
x 1% deep, £1 each Order Ref. 845. The otheroneis 2% x 2% x
1% deep, 21or £1, Order Rel. 565.

SAFETY LEADS curly coil so that they contract but don't hang

ASTEC 135 WATT
230vor 115v input with
outputs of +12vat4A —+5vat
16Aand -12v at A completely
enclosed in plated steel case.
Brand new and yours
for £9.50

removed for re-writing. £1 each, Order Ref. 756.

PROJECT BOX a first-class, Japanese two-part moulding size
95 x 66 x 23mm. held together by 2 screws, take a battery and
a PCB and is ideal for many projects. To name just a few, the
washer bottle monitor, the Quickiest and the model railway auto
signal,described in September’'sissue of E.E. This is nicely
finished and very substantial. You get2 for£1, Order Ref. 876.
HOLD IT MAGNETIC BASE embedded is a circular metal
shallow disc, diameterapprox. 65mm (2%, is the most powerful
magnet. We have yet 1o find anyone who can remove this with
his fingers. Ideal for adding extra shelves inside a metal case or

down. Could easily save a child from being scalded. 2 core, 5A, extends 1o 3m,
€1, Order Ref. 846, 3 core, 13A extends to 1m, £1 each, Order Ref. 847, 3 core,
13A, extends to 3m, £2 each, Order Ref. 2P290.

POWER SUPPLY WITH EXTRAS mains input is fused and filtered and the 12V
dc outputis voltage regualted intended for high class equipment, this is mounted
on a PCB and also mounted on the board but easily removed, are 2 12V relays
and a Piezo sounder. £3, Order Ref. 3P80B.

ULTRA SONIC TRANSDUCERS 2 metal cased units, one transmits, one
receives. Built to operate around 40kHz. Price £1.50 the pair, Order Rel. 1.5P/4.
100W MAINS TRANSFORMER normal primary 20-0-20 at2.5A, £4, Order Rel.
4P24, 40V at 2.5A, £4, Order Rel. 4P59. 50V ar 2A, £4, Order Ref. 4P60.
PHILIPS 9" HIGH RESOLUTION MONITOR black & white in metal frame for
easy mounting, brand new still in maker's packaging, offered at less than price
oftube alone, only £15, Order Ref. 15P1.

16 CHARACTER 2-LINE DISPLAY screen size BSmm x 36mm, Alphanumericc
LCD dot matrix module with integral; micro processor made by Epson, their Ref.
16027Ar, £8, Order Ref. 8P48.

_INSULATION TESTER WITH MULTI METER internally generates voltages
which enables you to read insulation directly on megohms. The multimeter has
fourranges, AC/DC volts, 3 ranges DC milliamps, 3 ranges resistance and 5amp
range. These instruments are ex British Telecom but in very good condition,
tested and guaranteed OK, probably cost atleast£50 each yours for only £7.50,

toglasswithout drilling. ltsuses, in fact, areinnumerable. Price £2each, Order Ref.
2P296.

ELECTRONIC BUMP & GO SPACESHIP sound and impact controlled responds
1o claps and shouts and reverses or diverts should it hit anything! Kit with really
detailed instructions, will make ideal present forbudding young electrician. Should
be able to assemble but you may have 1o helpwith the soidering of the components
on the PCB. Complete kit, £8.96, Order Ref. 9P9.

OPD DUALMICRODRIVE UNIT thisis a twin unit, eachunit having its own motor,
record/playback head and PCB with all electronics. In addition to being a direct
replacement in the OPD, this can also be used with the Spectrum orthe QL. We
have a copy of the procedure necessary and will gladly supply a photostat of this
if you require it when you purchase the unit. The price is £5, Order Ref. 5P194.
12V 2A MAINS TRANSFORMER upright mounting with mounting clamp. Price
£1.50, order Ref. 1.5P8.

AM/FM MAINS RADIO CHASSIS with separate LCD moduleto display time and
set off alarm. This is complete with loudspeaker but it is not cased. Price £3.50.
Order Ref. 3.5P5.

2, 3 AND 4 WAY TERMINAL BLOCKS the usual grub screw types. Parcel
contalning a mixture of the 3 types, giving you 100 ways for £1, Order Ref. 875.
12/24V DC SOLENOID constructed so that it will push or pull, plungeris a
combined rod and piston. With 24v is terrifically powerful but is still very good at
12v and, of course, with any intermediate voltage with increasing or decreasing

with leads, canty case £2 extra, Order Ref.7.5P/4.

MAINS 230V FAN best make “PAPST" 4'%4 square, metal
blades, £8, Order Ref. 8P8.

2MW LASER Helium neon by Phillips, fullspec. £30, Order Ref.
30P1. Power supply for this kit form with caseis £15, Order Ref.
15P16, or in larger case 1o house tube as well £18, Order Rel.
18P2. The larger unit, made up, tested and ready o use,
complete with laser tube £69, Order Ref. 69P1.

1/3 HP 12V MOTOR — THE FAMOUS SINCLAIR CS brand
new, £15, Order Rel. 15P8.

SOLAR CHARGER holds 4AA nicads and recharges these in

JUST ARRIVED
infra Red Receiver Controller
made by Thom to channel
switch their T.V. receivers.
Mounted on panel with
luminous channel indicator,
mains on/off switch, leads and
plugs all yours for £2,
Qrder Ref. 2P304

power. It hasall the normalusesof a solenocid and an extraone,
if wired in serieswith a make and break, this could be a scribing
tool for marking plastics and soft metals. We welcome other
ideas and will give a £25 credit voucher for any used. Price £1,
Order ref. 877.

2M 3-CORE LEAD terminating with flat pin instrument socket,
£1, Order Ref. 879. Ditto but with plug on the other end so that
you could use this 1o extend an iristrument iead. £1.50, Order
Ref.1.5P10.

Bhours, in very neatplastic case, £6, Order Ref. 6P3.

FERRITE AERIAL ROD 8" long x 3/8 diameter, madeby Mullard. Complete with
2 coilformers. 2 for £1, order Ref. 8328.

AIR SPACED TRIMMER CAPS 2-20 pi ideal for precision tuning UHF circuits,
4for€1, Orderrel. 818B.

FIELD TELEPHONES just rightforbuilding sites, rallies, horse shows, efc., just
join two by twin wire and you have two way calling and talking and you can join
Into regular telephone lines if you want to. Ex British Telecom In very good
condition, powered by batteries {not included) complete with shoulder slung
carrying case, £9.50, Order Rel. 9.5P/2.

MAINS ISOLATION TRANSFORMER stops you getting “to earth” shocks. 230V
in and 230V out. 150 watt upright mounting, £7.50, Order Ref. 7.5P/5 and a 250W
version is £10, Order Ref. 10P79.

Prices include V.A.T. Send cheque/postal order or ring and quote
credit card number. Add £3.00 post and packing. Order over
£25.00 post free. You can order until 9pm Mon-Fri on 430380.

M & B ELECTRICAL SUPPLIES LTD
Boundary Road, Hove, SussexBN3 4EH

Telephone(0273) 430380
Fax or phone(0273)410142




OLYMPIA LONDON W14
Easy to fin

- and, the parking

is half price!

How to get to Olympia - the new
venue for the 1993

Model Engineer Exhibition

‘The Olympia Grand Hall is situated in
Olympia Way off Hammersmith Road,
Kensington W14.

Itis very wellservedby allforms ofpublic
transportand easy toreach by road andrailas
follows...

70N Olympia London
DEL ENGINEE

M40 From North

Circular Road
and M25

® Buses: Local LT bus routes
numbers 9A, 10, 27, 28 stop outside
OlymipiainHammersmith Road.
Green Line routes also pass the door.

Shepherds

@ Underground: District Lines Bush
tube trains run from Earls Court/High

- Street Kensington to Olympia’s own
station opposite the Grand Hall :
entrance. This is a 1 5 minute service.
® Half Price Car Parking. l Mc%zl ;EI;‘EEEX
For the duration of the exhibition,
rates for the Olympia multi-storey car  Hammersmith
park will be reduced to half price -

£5 per day — and until the 6th of
January the Earls Court, Seagrave .

: N <& @ Earls
Road car park will also be at half B KNERS TR my\ﬁ’“’ A '9/,?Q/‘V%, CRomwerr 3 _ROQ e
price — £3. A =) (9 = South

Ty

Olympia is one stop on the tube train — CrROr *\ \ ’_é% Car Park
from Earts Court. On the opposite FROM >
side of the railway to Olympia, a M4
proportion of Russell Road car park  pqw
is available at £4 per day. There are, M,

D he? Chelsea
of course, numerous other car parks ) 4
inthe vicinity. i Y 20AD Eg N O G/
", 7. o ) 1 ﬁ_.';-': TS
@ Local facilities: ;Nﬁ/\:&___ t“/\%"f-\ %)‘r.@é‘ :
Nat West Bank: Hammersmith
MODEL ENGINEER EXHIBITION AT

Road, opposite Olympia 2.
OLYMPIA January 1st - 9th 1993

A
315390079

[ ]

k4
(=]
h 7Y

oach g
Park ¥
S
©

Post Office: Blythe Road, Opposite
K Gate.



1st JAN - 9th JAN 1993
or let the train take the strain...

For the first time at Olympia come and see hundreds of competltion entries on dlsplay as
well as scale model boats, aircraft, cars. locomotives and :
over 100 trade exhibitors

Opening Times
10am-6pm every day except Thursday 7th January 10am-8pm

Catalogue available from 4th December PRICE £1.60
Competition Entry Forms now available - Loan Entry Exhibits welcome.

Admission Prices

Adults £5.00

Senior Citizens £4.00
Children £2.00

Ample Car Parking £5.00

Olympia, Grand Hall is easily accessible by Road, Rail,
Underground and Bus.

ARGUS SPECIALIST EXHIBIIN

Argus House, Boundary Way, Hemel Hempstead, Herts HP2 7ST Tel: 0442 66551

Argus Specialist Publications and Hilton Hotels are offering special rates for the duration of the Exhibition.

The Ciive Hotel Small & welcoming close to H d and it's Heath £23.00
The Sherlock Holmes NearMadame Tussauds & London 200 £29.75 Prices are for each guest each night for Twin/Double
The Regents Park Hilton  Near Regents Park and overlooking Lords Cricket ground £28.75 Room (£14 single supplement) andinclude
Plaza on Hyde Park Close to Victoriu and Albert & Kensington Palace £27.60 Continental breakfast, (except The Langham Hilton
< [l ! d ; . ' and London Hilton on Park Lane which include
London Olympiu Hilton On Kensington High Street, ideal for shopping £28.75 English breakfast), private bath/showesr, tea/coffec
Kensington Hilton Close to London's West End £36.39 making facilities and VAT. There is a supplement of
The Langhom Hilton Situated in London’s West End and close to Oxford Street £69.00 £5.50 for full English breakfast.

London Hilton on Park Lanc In the heart of Mayfair and its clegant shopping district  £69.00

Booking Form - Intemational Moddl Engineer & Modelling Exhibition Make it a Model Stay
NI o somsimansanss e oness oo it i .. Address
Postcode Tel No
Accommodation required; Double D Twin D Single D NO N PAIY wonvcreniiesmime e Noof Rights ..o
Choice 0T HORL cocescvenrr s e cein e i i s DO PEQUINEG s rsissios evectess o pmlla sisssssssesssbavsas isesons osrroseridh
Payment by; cheque l_] Access [ | Via _J Diners D AmEx D My Credit Cord No EXDirY d0te v vvessivns st rssssisnee
“there will be a return coach service direct to the Exhibition at a cost of £600 per person on the dates shown. Please tick If required: ' January 2nd D January ®th B

Return booking form to: Heidi Ross, CRO, Hilton International, PO Box 137, Watford, Herts WD1 1DN. Tel: (0923) 238877.



Olympia, Hammersmith
oad, KensingtonW.

 ondN¢
€ MODEL |NE® )
XMaidli e

1st-9th January 1993

ADVANCE BOOKINGS

Adults at £450 No..........
SeniorCitizens at £3.50 No..........
Children(5-16) at £2.00 No..........

PARTY BOOKINGS (for groups of 10 or more)

Adults at£4.25 No.......... Amount £ ...
Senior Citizens at£3.25 No.......... Amount £ ...
Children(5-16) at£2.00 No.......... Amount £ ...

1 freeticketper25 people

SCHOOL BOOKINGS (for groups of 10 or more,

one teacher free per 10 pupils)

Teachers at£4.25 NO .......... Amount £ .........
Pupils at£2.00 No.......... Amount £ ...
Teachers-free ofcharge No...cceuee

Total enclosed £ .........

ADVANCE BOOKING

INFORMATION

| enclose cheque/P.O. for the total amount
stated above, together with an S.A.E. for
return of tickets.

Cheques made payable to Argus Specialist
Exhibitions (AT) and sent to Argus House,
Boundary Way, Hemel Hempstead, Herts

HP2 7ST. Tel: 0442 66551

Closing date - December 7th 1992

DYNAUDIO®

AUTHENTIC FIDELITY

Dynaudio is considered one of the most distinguished manutacturers in
audio. By means of untiring and successful research and exceptional
solutions to questions of concept, design and construction

Dynaudio has acquired this
excellent reputation, yet

success has not altered their
independence and single minded
concentration on creating
products of the highest quality.
Dynaudio continues to search for
solutions to the basic problems
of loudspeaker engineering and
then puty these solutions to the
test in loudspeakers of their own
design. This Is especially true for
chassis technology. They have

There are three new speaker kits
available from Wilmslow Audio,
each kit contains all necessary
components to build a superb
pair of speakers. 18mm M.D.F.
flat pack cabinets are also

available.
Plus-Kit ‘Carr/ing Fotat Kit Carr/ins
Gemini £590.00 £10.00 £845.00 £15.00
T £360.00 £19.00 £395.00 £15.00
S Teynn ‘£425.00 £10.00. £510.00 £18.00
‘Xennon % 575,00 £10.00 £750.00 £20.00
‘Finale £1200.00: £15.00° £1600.00 £25.00

Dept. ETI
Wellington Close,
Parkgate Trading Estate

Wilmslow
l ms o Knutsford, Cheshire
® WA16 8DX
Tel: (0565) 650605
U Io Fax: (0565) 650080
Telephone credit card

orgers wekcome ‘\E
DIY Speskessatsloguedi) < R -aton rooms available.
post free (export £3.50) A= )

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX + 031 667 2611
The supplier to use if you're looking for

A WIDE RANGE OF COMPONENTS AIMED

AT THE HOBBYIST
COMPETITIVE VAT INCLUSIVE PRICES
MAIL ORDER generally by

RETURN OF POST
FRIENDLY SERVICE

Open: Monday-Thursday 9.15-6.00 Friday
9.15-5.00 Saturday9.30-5.00

BADGER BOARDS

Printed Circuit Boards

Pfotqtype-Singles-Multjple runs, Minimum charge £15.00. Artwork,
Plotting from Schematic to final board layout. Send $.A.E. now for
Catalogue of Kits-Boards-Projects available. Many magazine boards
produced for-individual customers.
Dept: HRT 87, Blackberry Lane, Four Oaks, Sutton Coldfleld,
B74 4JF *** 021-353 9326

PROFESSIONAL SERVICES

We offer a full R.F. DESIGN SERVICE from design and development

to prototype. Ouf extensively equipped laboratory with screened room

Is available for EMC PRE-TESTING to ensure products comply with
the EC Directive on emissions and susceptibility,

%R. °N. “ElectronicS ewc

1ARNOLDS COURT,ARNOLDS FARMLANE, MOUNTNESSING
ESSEX CM13 1UT. Tel: 0277 352219 Fax: 0277 352968




ET

Classified

Lucy Hugh
0442 66551

Send yourrequirements fo:

ETIClassifled Department, ASP, Ari‘ us House,
Boundary Way, Hemel Hempstead,
(mlnlmum 15 words)
Semi dlsplar (minimum 2.5cms)

le columncentimetre(+VAT) ) Per
4 .00 (+VAT)
Ring for information on series bo okings/discounts.
All advertisements in this section must be prepaid.
Advertisements are accepted subject 1o the terms and conditions
printed on the advertisement rate card (avalilable on request).

Lineage:60p per word (+VA

£15.00 pers
Electromart

es

P2 7ST

Insertion

OR SALE

VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220/240V ACS0/60 1
OUTPUT 0-280V
Price P&P
0.5KVA 2.5 amp max £29.00 £4.
(€39.54 inc VAT]
1KVA § amp max £37.0 £6.25
(£51.29 inc VAT)
2KVA 10 amp max £64.00 £7.80

“BOFFINS SPECIAL" -
UNIQUE OFFER
urplus Precision Madicsl Unit. internally in excel-
en1 condition Dnmnoﬂ pumullv 10 oloct 3 ptocm
lontrollsble amount of fusd Irom 8 medicel syringe
latiar not 1 Contains the ( :omov
ble components: Dus! Miceo Processoc eds o
PROMS. Escap Precisioch 1V DC Motor wnlh
BO0 1 Gear Box and optical encoder coupled 1 »
procion thee drnve mechenism. Mains supply
pth 6 x 1.5V Ni.Cad AA solls back.up. LCO.
Degita) 0adt-out 17mm tigh with legends Aud ble
haming
hese are s0id {or the dismantling ol dw e.ovpl onsl
svadabie

TRANSFORMERS-LT-ISOLATION & AUTO

(E£72.62 inc VAT) pad.wwmmnu o) M0 Cireuity
[3KVA 15 amp max £71.50 £7.80 Fdrulculylow
(£93.18inc VAT) [{ VAT).
KVA 25 amp max £126.60 . WIDE RANGE OF mnmmm
By o o he (Plus Carriage) | Wi/ PRONG YO e .
- 1 T2V C. GEARED MOTO
COMPREHENSIVE RANGE OF 2V D.C Revenbia -bullt Motor Output

peeds no 108d DT m pm, §v:20 om, 6V-12

160 WATT SELF BALLASTED BLACK
IJ GHT MERCURY BULB
Available with BC or ES fiting. price inc VAT
& pBp and VAT £25.66

mﬂw"‘.& scher cmad weh Amercan sockel 00 fom. WA work et lower and sull '.Sc:“:
o open =N T | for robolic . Sere:
D TRAVIOLET BLACK LGHT v W, 25 min W S Shak. S it 2 10w
FLOURESCENT TUBES boo. Price: £8.00 +50p ooo:-c VAT)
lats 40 wart £12 00 (cafers only) E(u.louvn) TORIN CENTRIFU&AL BLOWER
1 20w £7.44 .01 25 o0 £10.21 inc VAT) 330V AC. 2.800 RPM, 0.9 smp. 1 Rame, vn
a;omn(siﬁ.z;g:o {&;g:mmg J.ng. outiet 63 x 37mm. overall sire 195 x 160 x
il "
jmg;'gu (g;‘“"‘% SOM\ tang. Price €17.60 + £2 60 pdip (€23 BOinc.
want -~ ([5.24mcVA SO0UO STATE RELAY
230V AC BALLAST kit amp t 240V. AC. when mouniad on suitsble Hest:
fFor either Gan. S0 120 asbes £8.50 +£1.15 (% . Can be aviven from T.TL. or Compu t be-
pdp (£7.81 /x VAT) mn:MWDC Slaw: 24w x 17men x 16mm high.
‘al}nmt&qu‘l_'&Spgs“_ i) xing Centres 0mm (T(-3). Prce: £3.00 +40p;:1,p
e uoo»nc VAT)
coowmn'uvuu GEARED MOTORS
Oty £38.00+€2.50 p8p  £4289 inc VAT) 1 RPM 20ib inch torque reversable 115V AC in.

haa mcludmg capacitor and tonsfarmer for 240V AC
Soesgnon 50,

SAVE POUNDS. Build your own forged
bank note detector. Will detect
counterfeit amongst quantity of notes.
Complete kit & par(sﬂess case for 240
volt AC OP inc. 6" UV black light tube/
starter and holder. Pair Bi-pin leads
circuit instruction.

Tota! price P&P VAT £13.06

SUPER HY: UGKTSTNOIEKIT I
Duzigned lor Disco. Thestricsl use
PRovson 16 jovies Aduatable t0eed mno«aoo p8p

ncVAT) gnes of & made-vp urit kit ol perts

Prce in¢ VAT & plip £23.
O STATE ENT UNIT
oo 230/240v AC.  Output 18KV,
Prod: 10mm spak Budt-in 10 sec tmer.

be argon nubes
&0 (C12.81 lchAT) NMS

12v D.C. BILGEPUMPS
Puy dwect kom the inporter.
BOO GPH 15t head 3 amp £18.21
7.50 GPH 161 hesd 9 amp £31.72
PRICE WCLUOE P&P & VAT

EPROM ERASURE KIY
g you own EPROM ERASURE for & bracuon of 1he
less cass includes

[{{1¥: ]
JCase and refector £24 00 + {3 00pdp mvnn:vm
€ for huthe dewls wcloding Hy-Lght snd n

0549

$7BRIDGMAN ROAD, CHISWICK. LONDON W4 688
FAX 081
ACCOUNT CUSTOMERS MIN,ORDER£10

2-n8nn2537~-wl'l’lbl Ballat uml. pois of bi-pin
fods. neon N

081-985 1560

Metal detector boards with data, has

tuner, mode, discrimitate, headphone
jack, on/otf/volume and push button
faclitles .......covvvevnevnvenns £795 es
Dictaphone cassette, mech/record erase
playback heads, 6V sotencid, motor, hall -

effect switch .......oovvvvonn €200 ea”
35mm Camera relumns with Auto Flash/

Windonetc.......... £8 es or 2 for £10
TV/Printer Stands .....vveevanaas £2.95 0a

Bicc-Vero Easiwire
construction kil ............ £4.95 00"
Cabinet Speakers tro Ni-cam TV-Video
USE .iiiiiinineiioarnnenns £94.95 pair
PCB with Lithium Battery, 2732, 34 IC's +
Transisto Fuse, Crystal,

R'S+C'S . iiiiiiieiiniannanas £4.95 eo'
TTL/CMOS shait circuit snooper ..
Dot matrix LCD 10+2 lines ...
withDots ...............

withdata..........oooovvian
2 digit 18 segment VF display

withdata ..............o0ae. £2.95 00"
4 digit intelligent dot matrix display £8.00°
17 segment VF display with driver

boardand data............... £2 99 00"
8 digit liquid crystal display ..... £1.75 o2’
4 digit LCD with

7211 driverchip .......... Yo .d
|Digital clock display ....... .
11 key membrane keypad
Keyboard 392mm~180mm/100 keys
on board + LCD + 74HC05/
80C49 easlly removable . ...

19" 3U sub rack enclosures
12V stepped motor board with slotted
opto+2 mercury tilt swilches ... £3.95 e8”
1000 mixed /4 watt 1% resistors  £4.95 ea
250 elecirolylc axial+radial caps £4.95 o8

200 off mixed polyestercaps ....... £7.95
100 Mixed trimmer caps popular

VAIUBS .\ oviearpanfibons s an sasamg £4.95°
Cable box UHF modulator/video preampl

transformers/R's + C's/leads ...... £8.95
1000 off mixed Multilayer Ceramic

[T SN £7.95
25 off Mixed crysia! oscillators .. ... £9.95°
Audio Cassette Cleaning +

De-magnetizing Kit.............. £1.50°
Car Burglar alarm vibration auto entry/

exitdelay...........oooiie £59508°

§Single zone alarm panel auto entiy/
exil delay housed In domestic light
SOCKEt ... iiiiiiiiiiiiia £0.95 ea

P.C.P.S.U. 50 watt 115-230V input+5V

4A+12V 25A output with bullt-in fan,

1EC infet+onoff ...........uves £095e8
STC P.S.U. 240V In &Jt SV-8A outpul

{converts to 12V 3A details

avallable) ........cciiiiiian £5.95
240V input 5V 10A output (converts to

12V 5SAno details)............. £5.95 o8
600 line output transtormers ... .£125 ea
240V In 0-28V B2VA out transformer £2.75
Transtormer+PCB gives 2x7.5V 32VA with

skt for 5 or 12V regulator, will power

floppy £3.75 e
Ullrasonic trnnsdueor (ransmit+

nical sounder .

24V DC electromechanical sounder

removeable in two itions .....
DIL switches PCB MT 3/4/8 way. .. ..
SVSPCOSILreedrelay ............
SV 2PCO DIL miniature relay ........ 60p
12V 2PCO or 4PCO continental relay 60p°
12VI10A PCB MT (to make contact)

10IBY caneevieteievinenneneiaes
3 10 12V electro magnetic accoustic

transducer withdata .............. 759"
2.4576/8.8329/21.10

crysts
Bridges 25A°
PANO0V wdes vunid wrbinb i
3ib Mixed components pack . . .
25 off mixed telays ........... . d
40 off mixed toggle switches ........
50 off mixad switches, toggle, rocker,
micro,slide ..................... £9.95
miniature axtal chokes, 0.1,0.18,0.12, 0.33,
0.39, 0.15, 1, 3.304 10p ea 100 for £7.50
50 Mixed terminal bloCks , . ......... 9.35
250 off 16/22/24/40 IC Skts .
Osdllatovs 1

WE ALSOBUY ALL FORIS OF EI.ECTNOHC
TO BELOW ADORDES

H.P. 4204A Oscilator 10Hz - IMHz

EN COOKE INTERNATIONAL ==
TEST INSTRUMENTS

Marconi 6600A Microwave Sweep Oscillator with 66111.0-2.0
GHz Plug In and 6651 26.5 -

ISOLARTRON 4601 Frequency Synthesizer SKHz -

180 MHz AM/FM and Sweep

FMarconi TF 1370A RC Oscillator 10Hz - I0MHz Sine, Square
[Telequipment D61 Dual Trace Portable Scope DC-15SMHz
Marconi TF 1245 Magnification “Q" Meter

Marconi TF 1246 Oscillator For “Q" Meter

40.0 GHz Plug In £1500.00

£160.00

£320.00
£160.00
£95.00
£155.00
£95.00

Many more items available. Original W /Shop manuals for sale send
S.A.E. for lists. Computers, monitors etc. In stock. Phone for details.

All prices exclude VAT & Carriage. Open Mon-Fri 9am-5pm Saturday by arrangement.
Cooke International, Units 4/5 Fordingbridge Site, Main Road, Barnham,
Tel: 0243 545111 Bognor Regis West Sussex P022 OEB . Fax: 0243 542457

ALL PRICES INCLUDE VAT
PLEASE ADD 2200 pip EXCEPT ITEMS MARKED
WHMICH ARE 50p  SAE FCA BULK BUYING LIST
PAYMENT ¥ITH ORDER TO

Dept ETI, COMPELEC,

14 Constable Road, St Ives,
Huntingdon, Cambs PE17 6EQ
Tel/Fax: 0480 300819

CATALOGUE £1.00 + 25p P&P

lEDlhmwbnmm«M .39 oich yo'tow 11p each
nianaty red green of ywlow
C- mlym umnoouumwwow
gy phast I2v 7S step e
muqmwdrmm £395
FM Tranwmiter ki good - L
quumywmuwmmmwyﬁnum
‘ungle slded 100
&Mdm ms f107
8 Inches 268
8412 inches (&37 =
12212 inches £1064
Bosctal Offecs
Cumputer grade COPACOTS wih acrew mandls 30000y 20v 8%

IWIWU% 82000u! 15v £2 95, WWII&EISO

‘g: mum nm
LUANQIATEQ bom Mg
85250 P charrwl INAS mvm wwo
74\503!!!0-!0‘\01 £1000 per 100, uted 8748 Mcroconbowe: £3 50
TV IArne gmech 4A Goutie poie wih momentry contacts K2 mole
wmdlotmw-emmn

DC-DC conmvestor Hekataidy madel V12PS 12 n Sy 200ma ot Y00y
Arunwlmxmmmmubhmwmdlomso

Hout counier uved 7 0 240y ‘:

mulwpnnmmmml W 50 dlerart veves. ms
CMERTY heyboard slmooodou\ry wtmm

CWERTY heybowrd won CSW

0 {V806)..
Wt«m?d CMOS l'l’l Hr(:hf lnu Trarators Lty
o BORenes CIOICRONT L00is 11C ahesys € 0Ok Ploase add
939 kowards PAP vol nchuded

JPG ELECTRONICS
m-mcm-wv«
oo-uuzw)mm uln

Semiconductor Clearance!!
ZDCPU .51 270285 L1012 L3342 00,09 BORSANC
1336502 £1.82. NESI £0.39. aac. eae., o 1!
Workshop reorganisation crables e to ofler 2 Gmitod Quantay
d-dvod - --ﬁn&h&nm& L)

ol .ﬁ&"‘ [
dw-\ Micropaoc; logit. lora, dsamer, Bardw e 2.
ex. Sead £1.50 for Eists.
Prodle Erctrastes (ETI) 100102 Woodleuw R4,

odd 250 PAP phus ¥AT of the corvem rate.
10% Educatioas) Discoust 0e Xl alfcia) erdem <+

3 WIRE INDUCTIVE proximity
switches German manufacture
10-55v  PNP  400mA 10mm
sensing distance LED indicator
mounting clamps new boxed
unused only £5.00 each (0733)
322745.



N. R. BARDWELL LTD (ETI) HOME AUTOMATION

‘;'20 glgn.::'dlodea 1N1414‘%d1. ............. F % 2‘2 Zé w“d“l“““l’ pin1C. logckeu = g:g
oC! Olodes 1N40OY ............... n wire wi kels.... .
S0 Reciifier Olodes IN400? g0 2 ORPIZiigh dopendoni reaIon « .o, e gg LAMP MODULE Piugs in 1o wall socket o  UNDERSTANDING &
BT R SRR R | | v S NSTALUNG HOWE SvsTars
.......... £ 381d. €8, 8 1n o
C106D 4oov'e amp thyristors €100 B0 Aatg stectrolyic capacitors. ... E100 m;p:m:s from controllers. LMS85  £22.45 How to Automate Your Home
f, St g 8 DESININSL o As . “ Toonentpracton gue 1.t tor e
30 MPSA42 Tranwstars 1..£1.00 80 10UF 18V Radial elecirdytica....... £1.00 MINI TIMER Timed control of up to 4 home automation enthuslast. Packed ful
zsg gncnn ul'l‘r';;dhl'o a.xl g‘l % % }gldl;gso\\; ga?’l.n: ::ec:rolyunf::a e g 83 modules twice a day. Also features direct of advice and Ideas on Instaling home
. ...£1 8. 3 . i R
31 Miniaiure rea 14 ds ammdia €100 60 S3UF 16V Radel elacicoiyies ... £1.00 ON/OFF/DIMBRIGHT control plus clock systems and equipment. 140 pages snd
50 Axiol Leds (Diode package) wide -ngn 50 F 50V Red'al elacisolytics. . £1.00 functlons MT522 £29.95 120 lllustrations of the mMost up 1o date
L ..£1.00 g g)ouldg 1‘% :::F:: :l:cc'l::lly:;:: q £1.gg data on home autometion 2295
§§ :‘:‘E ."s‘l'.:".':.?.,""m.“.':'““" 8 o0 iy Radl seciotncs: L. 1IEl%e ENERLOGIC 14000 Controller )
381d. coil formers . acial alectralitics 5 he first intefligent home automation system. A remarkable hardware + software package
::;Eo 325% gggcsr:mo%ﬂ .- dlLlﬂh otc é} 83 :z : Fnui: eg‘n,:‘:t;::ﬁl;:é ue; """" : : that adds brains lo the range of X-10 modules and controllers.  £349.95
. $0f tiches..... CAPRCHOF. .o ivviiice et cnineans ,
20 1inch Glass reed swilches ..o 1100 Peilier afiect neai pump .. Part of a remarkable range of home automation components from
g Mngmtlc auap.;epe’ olulns hi:ao & plug gl .00 ;l’)‘\:an Slerec amplifier, 4 ce [
# PSR AR e SMART HOUSE SYSTEMS LTD
Prices incIude VAT postage £1.25. Stamp for Lists .
288 Abbeydale Road, Sheffield 57 1FL 3 Buchanan Street, Largs, Ayrshire KA30 8PP
Phone (0742) 552886. Fax (0742) 500689 Tel: 0475 672589

MENDASCOPE LTD | 55t [ FAXVOUR
ower amp + heat-sink. KIA. 1
REPAIR & RECALIBRATE | i/ | 0442 66998

ALL MAKES AND MODELS

NATIONWIDE COLLECTION & FOR ALL DETAILS OF
DELIVERY ADVERTISING RATES

FREE ESTIMATES
Llangollen, Clywd, N.Wales LL20 7PB TELEPHONE

PHONE: 069 172 597 0442 66551

Logic Analysis breaks the £1,000 barrier

The Thurlby LA3200 and LA4800 logic analysers set new
performance standards for low-cost logic analysers.

® 32 or 48 channels @ Multi-level triggering
©® 100MHz asynch. capture @ Non-volatile data storage
@ 5ns glitch capture ©® Disassemblers for popular uPs

The new LAs incorporate a vast array of features as standard
and options are available to connect to a very wide range of
target systems. Contact us now for full technical details:

| THURLBYA THANDAR

Thurlby-Thandar Ltd., Glebe Road, Huntihgdon, Cambs. Tel: (0480) 412451

The new TG200 series from Thurlby-Thandar represents the
current state of the art in 2MHz function generators.

Waveform quality is exceptionally high at all frequencies and at
alllevels. Eachrange is sweepablebyover 1000:1 and constant
frequency variable symmetry is provided.

Other features of the series include full internal lin/log sweep,
amplitude modulation, and digital readout of frequency, ampli-
tude and dc offset.

The TG200 series is priced between £169 and £249 (+vat).

Contact us now for technical details of all our function generators.

[ TH UR LBYNTH ANDAR ] Thurlby-Thandar Limited, Glebe Road, Huntingdon, Cambs. PE18 7DX  Tel: (0480) 412451




WANTED EDUCATIONAL COMPONENTS

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO CASH
Immediate settiement.

We also welcome the opportunity
to quote for complete factory
clearance.

Contact:
COLES-HARDING & CO.
Sandall Road, Wisbech,
Camba PE13 2PS
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 15 YEARS
Tel: 0945 584188
Fax: 0945 475216

WANTED
RE-USABLE AND ALL TYPES
OF ELECTRIC SCRAP
P.C.B's, PLUGS AND
SOCKETS, EDGE
CONNECTIONS, TEST
EQUIPMENT, VALVES, ETC.
PAID ON CLEARANCE.

AR.S.

2 NORMANS LANE, RASLEY
HEATH, WELWYN,
HERTS AL6 9TO
TEL: 0438 812193 FAX: 0438
812387 MOBILE: 0860 214302

KITS

HEATHKIT. U.K. spares and service
centre/Educational products
Distributor. Cedar Electronics, 12,
Isbourn Way, Winchcombe,
Cheltenham GL54 SNS Tel. (0242)
602402.

NEW VHF MICROTRANSMITTER KIT
tunable 80-135 MHz, 500 metre
range, sensitive electret microphane,
high quality PCB, SPECIAL OFFER
complete kit ONLY  £5.95,
assembled and ready to use £9.95
inclusive P&P. Credit card orders
telephone 021 411 1821, Fax: 021
411 2355,

Cheques/PQ's to: Quantek
Electronics, (Dept ETI) 3 Houldey Rd,
Birmingham, B31 3HL Send. S.AE.
for details of this and other kits. -
Callers welcome.

FOR SALE

STUDY ELECTRONICS ON A'PC'.
Over 80 fully Interactive, menu
driven, graphics screens, containing
charts, graphs, circuit diagrams,
formula and theory. With user Inputs
and calculated outputs. Covers
subject from electron flow, through
analysis of AC and DC circuits, to
semi-conductors. £39.95 + £2.00
p&p. Credit Card orders 0371-
514001, SAE for details.

E.P.T. Educational Software, Pump
Houaa, Lockrem Lane, Wiiham, Essex
CM8 2BJ

TEST
EQUIPMENT

LOGIC ANALYSER
Turn your PC Compatible into a
powerful Logic Analyser. Full
graphics display, Max 16 Channels, 4
combinational triggers, auto
calibration. Excellent value. Includes 8
Input lead probes. Send £29.99 or
S.AE. for details,
J.P. Shay (Dept ETI) 211 Ainsworth
Road, Radcliffe, Manchester M26 OEE.

10
ADVERTISE
IN ETI
TELEPHONE
0442 66551
FORALL
DETAILS OF
RATES

THE AFFORDABLE COMMUNITY
BROADCAST MIXING DESK ELEGANT
IN STYLE SOUND AND QUALITY
THE NO SQUARE
BOX LOOK

|EVERY PART OF THIS
FULLY MODULAR MIXER
AVAILABLE SEPARATELY IN
KIT FORM OR TESTED SUB
UNITS FOR DESIGNER
ICONSTRUCTORS CLIENT
DESKS

# Uncluttered Operational Area
# Presenter Designed

# Full Remote Control Facilities
# The Low Profile User Friendly

WORKS: UNIT 0,
318 HIGH ROAD,
BENFLEET, ESSEX, 557 5HB

PHONE: 0268 793381 FAX: 0268 565759

MANUFACTURERS

OF MIXERS AND AUDIO
EQUIPMENT SINCE 1951

VISIT OUR WORKING STUDIO
AND TEST DRIVE THIS DESK
PHONE 0268 793256

ARTRIDGE
LECTRONICS

A.C. PARTRIDGE LTD.

In fact anythin

components at t

quantities!!

within 48 hours

ELECTRO COMP 36

“"ELECTRO COMP™

WE CLEAR
Electronic Components - Semiconductors
Computer Equipment - Electronic Test Equipment
Populated Boards
with an electronic bias
JOB LOTS, FACTORY CLEARANCE A SPECIALITY
Decision normally within 24-36 hours

LOOKING FOR COMPONENT As an ex Industrial buyer for 25

years | won't sell Kou reg‘ect or faulty product!! Only top quality
e right price!! No Mail Order only production

" SNAGS:only one. My terms are C.0.D. Deliveries normally made

Phone or Fax )I'_our list or enﬂuiry to: 0635 46496
albot Close,

ewbury, Berks RG131UA

ELECTROMART

AVON

L.F.HANNEY
Your Electric Component
Specialist for Avon, Wilts &
Somerset.
77 Lower Bristol
Road, Bath, .Avon.
Tel: 0225 424811

MANCHESTER

THE ELECTRONIC SHOP
Electronic components, test
equipment, telephone accessories,
computer accessories, microphones,
disco lighting,
speakers, turntables,
mixers, meters, stylus.

29 Hanging Ditch,
Manchester M4 3ES
Telephone & Fax 061 834 1185

LIVERPOOL

PROGRESSIVE RADIO
87/33 Dale Street
Tel: 0512360982 051 236 0154

47 Whitechapel

Tel: 051 236 5489

Liverpool 2

‘THE ELECTRONICS

SPECIALISTS'
Open: Tues-Sat 9.30-5.30

SERVICE MANUALS
Available for Most Equipment
TV, Video, Audio, test etc.
Any Age, Make or Model.
Write or phone for
quotation.
MAURITRON (ETI)

8 Cherry Tree Road,
Chinnor, Oxon, 0X9 4QY.
Tel:- (0844) 351894,
Fax:- (0844) 352554

COURSES

-Start training now for thefollowing courses.
Send for our brochure-
‘without obligation or Telephone us on
0626 779398

NaAMB.iiiriririererernnnereraecerennns

tretsescceccetieeteanrettetteetentaennenne g

o Telecomms
Tech C&G 271

o RadioAmateur

License C&G

Micro-processor

Introduction to

television

a

Radio & Telecommunications Correspondence School 12
Moor View Drive, Telgnmouth, Devon TQ14 9UN




BUSINESS OFFER

A one and only chance to,start your own Semiconductor Business
from home, garage etc. £6000 inc VAT buys you a semiconductor stock of
over,

100,000 pieces of over 350 devices all different Inc, IC's, Eproms,
Diodes, Transistors, mostly modern some obsolete all new and
boxed/tubed PLUS a complete computer listing giving device type &
quantity.

"PLUS" approx 200 data & Distribution Books "PLUS" offers of all other stock
that arrives at 1st choice. "PLUS" as much help & advice that | can give to
help you succeed.

This is a genuine and unrepeatable offer.

MUNICIPAL
METALS AND SUPPLIES (ELECTRONIC)

21 WILSHAW STREET, NEW CROSS, LONDON SE14 6TN
PHONE 081 692 6509 FAX 081 694 1725
BULK ELECTRONIC PUE(():IF;IGSSI_EI_/SSALES. LARGE £1 SAE

ELECTRONICS TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT DEPARTMENT
ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST

Rates: Lineage 55p per word+ VAT minimum 15 words.

Semi-display £ 14.00 per single column cm plus VAT. No reimbursement for cancellations. All ads
must be pre-paid.

Name

Address
Daytime Tel. No:

Signature Date

PLEASE DEBIT MY ACCESS/BARCLAYCARD No Expiry Date
C1FORSALE [ COMPONENTS CJ PLANS (1 OTHERS STATE




ELECTRONICS

TODAY INTERNATIONAL

EDITORIAL
Editor Paul Freeman
Art Editor Peter Kirby

CREATIVE
Designer Tain Houston
Technical Illustration Tony Burlinson
Photography Manny Cefal

ADVERTISEMENT SALES
Advertisement Manager
Mark Linacre
Advertisement Sales
Michele Donovan
Advertisement Copy Control
Marie Quilter
Key Accounts Manager
Donna Wells

MANAGEMENT
Managing Director
Terry Pattisson
Circulation & Promotions Manager
Debra Stupple
Production Manager
Tony Dowdeswell
Group Editor
Stuart Cooke
Group Advertisement Manager
Claire Jenkinson

> ISSN
CONSUMER

ETl is normally published on 1he first Friday In the month preceding the cover
date. The contents of this publication including all articles. plans. drawings and
programs and all copyright and all other intellectual property rights therein
belong to Argus Specialist Publications. All rights conferred by the Law
of Copyright and other intellectual property rights and by virtue of
international copyright conventions are specifically reserved to Argus
Specialist Publications and reproduction requires the prior written consent of
the company 1990 Argus Specialist Publications. All reasonable care is taken In
the preparation of tho magazine contents, but tho publishers cannot be held
legally responsible for errors. Where mistakes do occur a correction will
normally be published as soon as possible afterwards. All prices and data
contained in advertisements are accepted by us in good faith as correct at
the time of going to press. Neither the advertisers nor the publishers can
be held responsible, however, for any variations affecting price or availability
which may occur after the publication has closed for press.

Subscription rates...UK£23.40 Europe £29.50 Sterling Overseas £31.00 US
Dollars Overseas $62.00
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Typesetting and origination by Ebony, Uskeard. Cornwall. Printed by Willshire
Itd. Bristol.

Argus House, Boundary Way,
Hemel Hempstead HP2 7ST
Telephone (0442) 66551 Fax (0442) 66998

Just to make sure we give you a complete helping hand
with our Infra-red remote control project, ETI next
month will not only contain details of the transmitter
but will also give you the PCB on the front cover.

If you have ever fancied being accompanied by other
musical instruments with just a whistle for a tune or
an acoustic guitar then maybe our Sound to MIDI
project is for you. A one-man-band could take on a
new meaning.

We continue with the EPROM programmer project
providing software and constructional details, and we
also have yet another computer controlled lightshow.
A project for beginners next month is an alarm for
detecting pools of water in the kitchen. AU this
together with more on multi-meter circuits in our
February issue.

Out at your newsagents 011 January 1st.

The above articles are in
circumstances may prevent publication

preparation but

Our December issue featured:

20/50/100 watt Mains Inverter

The Auto-Mate Mixing Desk Part 8
Digital Circuit Tester

Hybrid Line Amp

Audio Response Measuring System Part 2
RS232 Interface

The Greening of the Car

Back issues can be obtained from Argus Subscription
Services. Address in column to left.

ADVERTISER'S INDEX

AUTONA M&BELECTRICAL ...

BKELECTRONICS ..o IFC 11203010 — — 53
BADGER BOARDS ..o uvssecnsis 61 MAPLINELECTRONICS............0BC
CIRKIT IBC  NUMBER ONE SYSTEMS............. 14
CRICKLEWOODELECTRONICS ...46  OMNIELECTRONICS .....occomms b1
HALCYONELECTRONICS............. 47 PICOTECHNOLOGY ..occrirres w13
HENRY'S 47 REDELECTRONICS ...cocvvssssisrse 4
HESINGTECHNOLOGY ..o 10 RNELECTRONICS .ooovovcccuren b1
J&NBULL 11 S.LM.MODEL ENGINEERING ......47
JAYTEEELECTRONICS .......c.cc. 8 STEWARTSOFREADING ... 2
JPGELECTRONICS ..o 8 WILMSLOWAUDIO ..o b1




£30 off Europe’s
best selling osalloscopes'

» Excellent quality, built
to last a life time

» 2 year warranty

» Each ’scope supplied
with 2 sets x10
probes, manual and
mains lead.

z
J

PART NO. DESCRIPTION USUAL PRICE OFFER PRICE
HM203-7 20MHz, dual channel £397.15 £367.00
HM205-3 20MHz, storage 'scope £716.75 £686.00
HME04 60MHz, dual channel £716.75 £686.00
HM 1005 100MHz. 3 channel £930.60 £899.00

m MULTIMETERS

. || The D-MM good value meters are
~ now even D-MMer good value!!

The TM series of low cost meters, with

3 /2 digit LCDs, full overload d

protection, strong ABS cases and 93

packed with features. Supplied with “.f ‘“ ‘51 ”

test leads, battery and manual. 0 3

USUAL  OFFER

2ART NO. DESCRIPTION PRICE  PRICE
T™ 3315 DC current (10A) continuity and diode test £19.99 £19.25
T™M 5365 Capacitance and frequency (200kHz) ranges £36.50 £29.99
™ 5375 Frequency range (20MHz) and HFE test £36.95 £31.49
™ 115  AC&DC current [10A), HFE and continuity test £32.50 £30.99
TM 175  Freq. (15MHz), capacitance ranges with HFE, diode, continuity & LED test £53.60 £45.00
™ 8020 3% digit display. freq. (4MHz) capacitance (40uf]), AC+DC current to 20A  £54.76 £49.95
T 8030 3'. digit display. freq (4MHz), temp. [inc probe], AC+DC to 20A £59.96 £55.49
=705 Capacitance meter, 1pF to 20,000uF £39.82 £35.90

SPECTRUM
ANALYSER
ADAPTOR

The new TSA250 will adapt any conventional
"scope into a highly cost effective spectrum
analyser. With numerous applications in RF

design and development work, EMC
investigations, and education.

» 400kHz to 250MHz
frequency range

» LC display of centre
frequency

» Calibration marker

Cirkit

OUT NOW!

The Bnmd Hew Cirkit
Electronic Constructors
Catalogue
Winter 92/93

>» 192 pages
» ££€’s worth discount vouchers
» 100s new products.......

Books - the latest titles.

Capacitors - new range ceramic discs,
extended ranges electrolytic and polyester
types.

Computers - new CAD PCB layout software.
Connectors - extended ranges of BNC, Jacks,
XLR and PCB types.

Filters - new narrow band ceramic and low
pass TV filters.

Hardware - additions include new range
control knobs, cabinet hardware and heatsinks.
Inductors - more additions to our already
extensive range,

Kits - new additions to the Velleman range.
Rigs - handheld 'CB’ transceivers, wavemeters,
scanning receiver accessories and aerials.
Semis - new linear ICs, transistors and a
complete new range of LEDs including blue
types.

Speakers - new radio mic systems.

Test Equipment - new hand-held frequency
meter and satellite TV dish alignment system.
And much more besides.....

> Avaliable at larger
newsagents, from
12th November, /
or directly from /
Cirkit. L.

All prices include VAT at 17.5%.

Postage and packing; standard £ 1.40,
next day delivery £ 4.60.

Prices correct at time of going to press,
but may change in line with exchange
rate fluctuations.

CIRKIT DISTRIBUTION LTD

Park Lane, Broxbourne, Hertfordshire, ENTO 7NQ Telephone (0992) 444111, Fax (0992) 464457
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with hundreds of brand new
products. On sale now, only £2.95

Available from all branches of W.H. SMITH
and Maplin shops nationwide. Hundreds of
new products at super low prices!




