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and Venfy Circuits. Fast.

Electronics Workbench®
=¥ Version, 3
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Analog Module includes:

» complete control over all component values

e ideal and real-world models for active
components

« resistors, capacitors, inductors, transformers,
relays, diodes, Zener diodles, LEDs, BJTs,
opamps, bulbs, fuses, JFETs, and MOSFETs

» manual, time-delay, voltage-controlled and
current-controlled switches

s independent, voltage-controlled and current-
controlled sources

e multimeter

» function generator (1 Hz to 1 GHz)

* dual-trace oscilloscope (1 Hz to 1 GHz)

* Bode plotter (1 mHz to 10 GHz)

* SPICE simulation of transient and steady-state
response
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Digital Module includes:

» fast simulation of ideal components

* AND, OR, XOR, NOT, NAND and NOR gates

* RS, JK and D flipflops

* LED probes, half-adders, switches and seven-
segment displays

» word generator (16 eight-bit words)

» Jogic analyzer (eight-channel)

» logic converter (converts among gates, truth
table and Boolean representations)

Complement Your Test Bench

Here's why Electronics Workbench belongs on J'our test bench:
Wires route themselves. Connections are always perfect. And the
simulated components and test instruments work just like the real
thing. The instruments are indestructible and the parts bin holds
an unlimited supply of exch component. The result: thousands of
electronics professionals and hobbyists save precious time and
money. Over 90% would recommend it to their friends and
colleagues. Flectronics Workbench: the ideal, affordable tool to
design and verify your analog and digital circuits before you
bresidboard.

And now the best is even better - Electronics Workbench
Version 3.0 is here. It simulates more and bigger circuits, and
sets the standard for ease of use. Guaranteed!

& Featuresin Version 3

*new components include JFETs, MOSFETS,
voltage-controlled and current-controlled sources
and manual, time-delay, voltage~controlled and
current-controlled switches

s real-world models for opamps, BJTs, JFETS, +
MOSFETSs and diodles - over 100 models available

* MS-DOS version now supports up to 16 MB of
RAM for simulation of bigger circuits

» new Microsoft” Windows'" version available

* technical support now also available on
CompuServe”

Electronics-
Workbench

Just £199!
Electronics Workbench

The electronics lab in a computer"

Call: (0827) 66212 =

ROBINSON MARSHALL (EUROPE) LTD.

17 Middle Entry, Tamworth, Staffordshire, England B79 7NJ
Fax: (0827) 58533

*30-day money-back guarantee

Shipping charges — UK £4 99 Al prices are plus VAT

All trademarks are the property of their respective owners INTERACTIVE
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PCB Design
Software

An introduction to using the Layol
PCB design package, provided free
on the cover of this issue of ETI.

Recycling PCs 14
In countiess cupboards and drawers
lie old, but otherwise serviceable
personal computers. From ZX81s
and Commodore PETs, to PC ATs
and XTs these old machines repre-
sent an interesting and challenging

Volume 23 No.2
February 1994

Frequency Meter Adaptor

Subscribe
yoy Save
SUBSCRIFTION |
(IO Phone the hotline

HOTLINE
0737 7od61

. Programmable

and take advantage
| of our special offer
detalled on page 43

resource for the experimenter. We
look at where to get such machines
and what you can do with them.

£-80 Single Board
Computer 20
A very compact, light weight, low
power design for a simple
. computer, which can be
i embedded into a wide range of
= other projects. The first of a two

. part series.
28

~ Stage Stroboscope
" Aversatile special effects device,

drama departments:

Frequency =36
Meter Adaptor

Turn your digital multimeter into a
frequency meter with this simple
add-on circuit, a versatile and useful
addition to the workbench.

10

especially designed for use by schodl

Bookshelf

42

A look at some of the latest titles for

the electronics hobbyist.

Latent Image 44
Display

An ingenious mechanical and elec-
tronic display which allows your
computer to produce a simple text
display that seems to hang in mid air.

PC Printer Switch

Unit S0
If you have ever wanted to share a
single printer between two PCs
without having to continually plug
and unplug cables, then this project
should solve your problem.
Paleface Guitar
Amplifier 54
Part 2 of a series looking at building

a 15W guitar amplifier, that gives the
unigue sound of valves.

Regulars

News 6
PCB service 60
PCB foils 61
Open Forum 66

L

- PC Pririter Switch Unit

ELECTRONICS TODAY INTERNATIONAL
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The ”'Compl'ete Electronics Design System

priLe pismay  FRIT - feels S

i Schematic Capture

L

e and SMTsupporf. .~
- © Unlimited Design Capacity. =~
® Full DRC and Connectivity Checking.
O Advanced Multi-Strategy Autorouting.
© Qutput to printers, plotters, Postscript,
; . Gerber, DXF and DTP bitmaps. :
R T vl S 4 © Gerber View and Import capability.

_ Write, phone or fax for your free demo
CI b C e m C e r\ disk, or ask about our full evaluation kit.
r Tel: 0274 542868. Fax: 0274 481078.
E | e ct r on i c s 14Mariner'sDrive, Bradford BD9 4JT,

Ly
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Proteus software is for PC 386 compatibles and runs under MS-DOS. Prices start from £475 ex VAT; full system costs £1495
Call for information about our budget, educational & Windows products. All manufacturers’ trademarks acknowledged.




Low cost data acquisition for IBM Cs & compatibles...

A unique range of low cost data acquisition products for IBM PCs and compatibles. Installed in
seconds they simply plug directly into either the serial or parallel port. They are completely self
contained, require no external power supply and take up no expansion slots.

. Each device comes with an easy to use software package (PicoScope, PicoLog or both). C, Pascal,
and Basic drivers are supplied for those who wantto develop their own software, as isamanual giving
full details of the hardware and software. All software supplied on 3.5" disk.

= Up to 24kHz samplingrate from - Software selectable single

ADC-10 a386/33MHzmachine ADC-16 ended or differential inputs
0-5V Inputrange % Resolution programmable
BNC input connector- allows between 8 and 16 bits + sign
use of standard scope probes +2.5V input range
30Voverload protection N \ 5V reference output
Parallelport connection \ Connects to serial port
Includes PicoScope software Includes PicolLog software

Single Channel 8 bit ADC £fl‘9 8 Channel 16 blt + sign ADC £ 9

ADC-11 15Ksamplespersecond PicoScope ‘vitual instrument' software
0-2.5V Inputrange = - packageforthe ADC-10, ADC-

A
{it o

Digital output
D25 input connector

11and ADC-12.

Storage oscilloscope with
triggerandtimebase. Traces
can be printed and saved.
Multiple meters onscreen. Real

5 Scope, voltmeter, time spectrumanalysis.
spectriuman

Parallel port connection
Includes both PicoScope and

Picolog software
11 Channel 10 bit ADC

Collectsamples from1permsto
-~ one per day. Scale samples
 linearly, by equation orbytable
look-up. Graphical (against
L time or XY) andtext reports can
"1 be displayed, printed or
exported.
Picolog is also available forthe
ADC-10: callfor details.

ADC-12 Up to 18kHz sampling rate
0-5V.Input range

BNC input connector allows
use of standard scope probes

30Voverload protection -

Parallelportconnection i :

Includes both PicoScope and p U O a8
-

PicolLog

i

Picolog software Advanced data

£854 .

Single Channel 12 bit ADC ng software

Typical application ADC-10 | ADC-11 | ADC-12 | ADC-16 PICOBENEFITS

ssgiibf;wpe : ' : : . @30 day no quibble
onmeler 5

e e e o ® moneyback policy

Audlo sampling ® r @ Full 1 yearguarantee

Charirecorder amulation (] ) @ 1year's free software

Temperature measurement| @ [ ® [ upgrades

Prassure measurement ® ® [ ] @ .

T i ® @ Freetechnical support

Aufomotive monitoring ® ® @ Freeusernewsletter

Madical research ® L e @ Sameday dispatch
ducation

Pico Technology Ltd. Broadway House, 149 -151 St Neots Road, Hardwick, Cambridge. CB3 7QJ.
TEL: 0954-211716 FAX: 0954-211880

. Phone,or EAX for sales; ordering infosmalion, data sheets, teckrical support. Al prices exciusive of VAT,
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‘Be Prepared - The Personal
Attack Alarm |

his is one “Rip-OFF" that
you won't object tol The

new personal Attack Alarm from

Maplin electronics is triggered
by pulling the rip cord, which
pulls the plug from its socket.
The Alarm can sound continu-
ously for up to an hour and is
reset by replacing the plug.
The Personal Security
Alarm is a very compact
personal alarm, in a tough

black plastic case. Thanks to its slim
size, it can be easily slipped into a
pocket or handbag, carried by hand, or
attached to a belt or key ring, using the
supplied clip. The loud, piercing, 110dB
alarm is activated by pulling the rip
cord, which removes a plastic plug from
its socket.

The Personal Protector costs

£5.95 and can be obtained from any
Maplin store or by mail order, tel 0702
554161.

ngh Electromc Mobility
Transistors

[though high-electron

mobility transistors
(HEMTS) are impressive
performers in the laboratory
they have found only limited
applications in commercial
systems. This situation could
change, however, with a new
Asynchronous Transfer Mode
(ATM) chip, from Fujitsu
Laboratories Ltd., of Atsugi,
Japan, that uses more than
7,000 direct coupled FET
logic (DCFL}) gates, built with
advanced transistors.

Compared with the few
hundred MHz rates of current
ATM switches, this new chip at
1.2GHz is an ideal candidate
for broadband ISDN applica-
tions. Fujitsu researchers
mounted 16 of these ATM
switches onto a ceramic
substrate and successfully
switched video signals at 38.4
GBits/second.

Because current BICMOS
and ECL silicon technologies
very quickly reach their limits in
Gbit/s channel applications,
the new chip could supply a
critical link between world-wide
telecommunications systems
and local nodes. In addition to

the advanced transistors,
which require special epitaxial
layers on gallium-arsenide
substrates, the new ATM chip
uses a novel event controlled
logic design. With gate delays
as short as 25ps, the Fuijitsu
researchers had to scrap static
RAM based buffering in favour
of asynchronous pipeline
architecture.

ATM protocol requires a
switch to route data packet to
their destination based on
address information held in a
header. Instead of queuing,
the incoming packets in a dual
port RAM, the HEMT ATM
operates a multistage FIFO
that is triggered by the arrival
of data, rather than timed with
an external clock.
Asynchronous operation
results in higher parallelism,
since data packets do not
have to wait for a clock signal
to begin their journey through
the multi-stage pipeline. The
one disadvantage of this new
architecture, however, is
higher total heat generation.
This is because the chip is
utilising the available gates
more efficiently.

Breakthrou hin LCD
Technology

technalogical breakthrough In the way that Liquid

Crystal Displays are manufactured looks set to open up
& whole new market for LCDs. The new product, called
Visitight, will make it possible to produce large character high
visibility L CDs for applications such as airpart passenger Infor
mation, at the moment the exclusive preserve of LED and
electroluminescent displays.

The new technology - polymer dispersed large scals liquid
crystal - has beon developed by a U.S, based company and
differs considerably from previous liquid erystal displays,
which sandwich aliquid between two plates of glass. Visilignt

, yses a dry film techniguey which allows the production of light

weight. flexible displays.

Up to now, the practical maximum size of an LCD dispiay
has been 6in, but the manufacturers of Visilight, FP Displays,
are offering seven segment display modules in sizes ranging
froen 2in to 18in high.

Visilight has an 8xcellent visibility in all light conditions as
well as a 160 degree viewing angle. Furthemor, Jts slimness.
and light weight means that support structures can be kept 49
a minimum. R

For further information o Visilight,: dontact the manufac-

 turers - FP-Digplays AG in Bristal org272 261125,

ELECTRONICS TODAY INTERNATIONAL
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| at a Low Price

T

[
Proto
Filter Tank

U.S. company,

Superconductor
Technologies Inc. of Santa
Barbara, has constructed a
prototype filter tank based on
high- temperature supercon-
ductor technology integrated
with fibre optics. The final
product could be a very precise
filter, operable over a wide
range of frequencies, which will

he latest addition to the extensive range of headphones
from Maplin Electronics is a pair of high quality head-
phones with a frequency range and sensitivity ideally suited to
digitally reproduced music. The unit features gimbal
mounted, leather cushioned, detachable earpads. The drivers
are equipped with rare earth magnets for high sensitivity and
a wide frequency range, making them suited for use with
CDs and other digital equipment.
\ These headphones cost £14.95 and are available from all
Maplin stores or by mail order, telephone 0702 554161

- i |

be used by the U.S. Air Force
for anti-jamming applications.

The module is a four
channel bank of individually
switchable band reject filters,
each tuned to a specific
frequency, and controlled by
signals from laser diodes, trans-
mitted via optical fibre. The
filters are made from the thal-
lium-barium-calcium HTS.

STl covers the resonator of
each filter with a layer of gallium
arsenide. The GaAs fim looks

New DC-DC COnve'rtersi
from Gresham

resham Power

Electronics has just
introduced a new.minia-
ture 3W de-de convertar
whijch has.a wide 2:1
input-voltage range and
requires no temperature
derating in narmal use.

This small device is

intanded for PCB and
distdbuted power appli-
cations. The wide range
of input vaitages makes'
‘them useful for opera-
tion from 5V de bus
‘supplies, 12 and 24¥

like an ordinary dielectric but
illumination will generate
carriers in the layer that will
change the filter’s resonant
frequency.

One advantage of HTS
filters is their lower insertion
loss. The loss in traditional YIG
(yttrium-iron-garnet) filters is at
least 4 to 5dB each. A receiver
might have a maximum of 3,
which has proved inadequate in
some situations.

The loss in an HTS filter is

batterles and 484
telecommunications
systems.

Fully encapsulated
and equivalent in size to
a standard 24pin DIL
package, the range ot
converters offar output
voltages of 5, 12, and
15V. They offer Input 1o
output isolation of better
than 500V dc. For
further information
contact Gresham Power
Electronics of Salisbury
on 0722 413060.

one-tenth that of most YIG
filters, so STI believes it can
combine up to 100 and still not
exceed the same total loss of
12 to 15dB as a bank of three
YIG filters.

The bank fits in a prototype
cryocooler measuring 4 x 4 x
10in. To avoid forcing the
cryocooler to chill the diodes as
well, STi chose to place them
outside the module, and
channel light signals in through
an optical fibre.

Pocket Sizéd ﬁrecisi‘on

aplin Electronics has intraduced a low-cost, high quality, pocket sized analogue muttimeter. The
urit is designed for electrical and efectronic fault finding, domestic uses around the horme, educa<
fional uses ang for vehicle electrorics.
The Precision Getd 108 Pocket Multimeter is ainigged, acctrrate, easy to use unit with a.sensitivity of

2000 ohms per vott for both ac and de ranges. The linear meter movement offers accurate readings of

measurements on all ranges through a 90 degree arc mimored scale. The functions included are ac and
dc voltages, dc current, resistance, battery check, and dedibels. The meter has an accuracy of 5% of
full scale defiection on the ac voltage range and 4% on the dc voitage and current range.

This muttimeter costs just¥9.95-pius VAT and can begbtamed from any branch of Mapiins, arby
mall order, telephone 0702 554161,

ELECTRONICS TODAY INTERNATIONAL
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New Concept Energy
s Metering

St

y new concept in metering is available from Northem
A Des.ign of Bradford. The PM 305 uses the latest micro- .
oonymller and unique waveform analysls techniques to acou-,

Mdﬁy*n_ﬁeasure direct values of RMS voltage, current and
piwirer &eadand lag peak of waveforms and frequency.
iculated values include KVA, KW, PF, kWh, kVAh, +-3 phase
i Var and inductive and capacitive kVarh.
- The fully programmabie low cost (E269) metér has a backdit

wide viewing angle LCD dsplay featuring two rows of 7 x 7
“segment digits with custom energy management legends,
For more details gontact Northiern Design on 0274 729533,

Radio Waves Light Lamp

ntersource Technologies Inc. recently developed the long life

E-lamp (electronic lamp) for commercial use. The E-lamp
differs from conventional incandescent light bulbs in that it does
not use a filament to emit light. .

Radio signals are generated by a crystal controlled oscillator,
then amplified and emitted into a phosphor coated bulb through
an energy coupling antenna. Mercury vapour inside the glass
assembly is ionised by the RF energy, forming a conductive ring
and resonating at the ultra-violet wavelength of 254nm. As the

' ultraviolet radiation is emitted, it strikes the phosphor coating to
produce visible light.

Diablo Research Corp. purchased the rights to continue E-
lamp research from Dr. Donald C. Hollister. With funding from the
Department of Energy, researchers began work on E-lamp tech-
nology but were unable to eliminate the RF interference. The
problem has been rectified and the product is currently under-
going the patent process.

Developers claim that the lamp is more efficient than incan-
descent bulbs, which lose 95% of their energy in heat. The E-
lamp requires 25W of ac power to produce as much light as a
100W incandescent bulb. The lamp operates as long as the
phosphors and electronics are intact. At about 20,000 hours the
phosphors degrade to a point where 30% of the lamp’s intensity
is lost, and this is considered the end of the bulb’s Iife.

E-lamp bulbs will switch on or off in less than a second, work
in cold temperatures and can be used with dimmer switches.
Based on four hours of daily operation, the electronic lamp costs
about $5 a year to operate. The price tag per bulb is estimated at
$15. A 100W incandescent lamp costs $14 a year to operate
and lasts from 180 to 250 days.

| Precision industrial
quality hobby tools

| ' preqision tooi kits designiad forelegtronics and
general hobby use has been introdLced by ZED
Group Inc. of Massachusetts, USA.

The Xuron Precision Hobby Tool Kitsinciude a &ombi-
nation of thres industrial grade tools and a convenient
‘canvas carying pouch. The kits feature a high pregigion:
shear for making clean cuts Inrestricted areas,
Tweezernose pliers and speclal scissors with large finger
Jpops that are comfortabla Lo hold in either hang.

Designad for high durabiity and ease of use, these tools
Have precision ground steel biades, dlip redistant haridies
and light touch retum springs.

For more information contact ZEDGraup Inc., drithe
USA on 0101 617 889 2220.

COmmerclallsmg Virtual Reallty the Kreuger Way

yron Kreuger, the man

credited with inventing
virtual reality, says the time for
research into the subject was
over 20 years ago. There is “no
excuse” for the absence of
affordable VR from U.S.
companies, he adds.

Kreuger says that U.S.
researchers are over-engi-
neering virtual reality gear,
making it too cumbersome to
be commercially successful -

mistake the Japanese are not
making.

“People won't trouble them-
selves to use virtual reality in its
present form with electronic
goggles and gloves and tens of
thousands of dollars in invest-
ment needed,” he said.

“The real question is what
kind of VR would people use
every day if it was free? Once
you answer that question, then
you can engineer commercial

versions that come as close as
possible to that ideal.

“As our population ages,
many people already wear
glasses anyway, so they would
probably use VR glasses or
contact lenses if they were
free," he said. Kreuger called
current semiconductor tech-
niques entirely adequate to
fabricate transparent surface
emitting lasers or diodes onto
electronic contact lenses which

ELECTRONICS TODAY INTERNATIONAL
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directly inject photons into the
eye.

“Contact lenses could also
be fabricated very cheaply,
since their size is very small.
They would also be the best
way to deploy HD

So far, however, only
Japanese manufacturers have
shown real interest. “If | tell an
American company that there
is one good application for VR,
they are only mildly interested”
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£1.BARGAIN PACKS BARGAINS GALORE BARGAINS GALORE

In fact... cheaper than £1 because if you buy 10 you can
choose one other and recelve It free!
1 x 12v Stepper Motor. 7 5 degree Order Ref: 910
1 x 10 pack Screwdrivers. Order Ref: 309
2 x 5 amp Pull Cord Celling Switches. Brown. Order Ref:
921
5 x reels Insulallon Tape. Order Ref: 911
4 x 14 Min Bull-races. Order Ref: 912
2 x Cord Grip Switch Lamp Holders. Order Ref: 913
1 x DC Voltage Reducer. 12v-6v. Order Ref: 916
1 x 10 amp 40v Bridge Rectifier. Order Ref: 8698
Lig| ight Stereo H Moving coil so superior
sound Order REf: 896
2 x 25W Crossovers. For 4ohm loudspeakers Order Ref: 22
2 x nicad Constant Current Chargers. Easily adapable to
charge almost any nicad battery. Order Ref: 30
10m Twin Screened Flex. White pvc cover. Order Ref. 122
2 x White Plastic Boxes. With lids approx 3" cube Lid has
square hole through the centre so these are ideal for light
operated switch Order Ref: 132
2 x Reed Relay Kits. you get 8 reed switches and 2 coil
sets with notes on making relays and other gadgets. Order
Ref: 148
1 x Big Pull Solenoid. Mains operated, Has /2" pull. Order
Ref: 871
1 x Big Push Solenoid. Mains operated Has '/2" push
Order Ref: 872
1 x Mini Mono Amp.3W into 4 ohm speaker or 1W
into 8 onm. Order Ref: 268
1 x Mini Stereo 1W Amp. Order Ref: 870
1 x In-Flight Stereo Unit is a stereo amp. Has two
most useful mini moving coil speakers. Made for
BOAC passengers Order Ref: 29
1x 10-1mA Panel Meter. Full vision fact 70mm square.
Scaled 0-100 Order Ref: 756.
2 x Lithium Batterles. 2.5V penlight size Order Ref:874
2 x 3m Telephone Leads. With BT flat plug. Ideal for
phone extensions, fax, etc Order Ref: 552
1 x 12V Solenoid Has good '/2" pull or could push
if modified Order Ref: 232
3 x In-Flex Switches. With neon on/offlights, saves leaving
things switched on Order Ref: 7
2 x 6V 1A Mains Transformers. Upright mounting with
fixing clamps Order Ref: 9
1 x Humldity Switches.As the air becomes damper, the
membrane stretches and operates a micro switch. Order
Ref:32
5 x 13A Rocker Switch. Three tags so on/off, or
changeover with centre off Order Ref: 42
2 x Flat Solenolds. You could make your multi-tester
read AC amps with this Order Ref:79.
1 x Suck or Blow-Operated Pressure Switch. Or it
can be operated by any low pressuire variation such
as water level in tanks, Order ref: 67
1 x 6V 750mA Power Supply. Nicely cased with mains
inputand 6V output lead Order Ref: 103A
2 x Stripper Boards. Each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well as
dozens of condensers etc: Order ref: 120.
12 Very Fine Drills.For PCB boards etc: Normal cost
about 80p each Order Ref: 128
5 x Motors for Model Aeroplanes. Spin to start so
needs no switch Order Ref: 134
6 x Microphone Inserts. Magnetic 400 ohm, aiso act
as speakers Order Ref: 139
6 x Neon Indicators. In panel mounting holders with
lens. Order Ref: 180
1 x In-Flex SimmerstatKeeps your soldering iron etc
always at the ready Order Ref: 196
1 x Mains Solenold. Very powerfui as 1/2" puli or could
push if modified. Order Ref: 199
1 x Electric Clock. Mains operated Put this in a box
and you need never be late Order Ref: 211
4 x 12V Alarms. Makes a noise about as loud as a
car horn All brand new Order Ref: 221
2 x (6" x 4") Speakers 16 ohm 5 watts, so can be
joinedin parallei to make a high wattage column. Order
Ref: 243
1 x Panostat. Controls output of boiling ring from
simmer up to boil. Order Ref: 252
2 x Oblong Push Switches. For bell or chimes these
can switch mains up to 5A so could be foot switch
if fitted in patress Order Ref: 263
50 x mixed Sllicon Diodes. Order Ref: 293
1 x 6 Digit Mains Operated Counter. Standard size
but counts in even numbers Order Ref: 28
2 x 6V Operated Reed Relays. One normally on, other
normally closed. Order Ref: 48
1 x Cabinet Lock. With two keys Oreder Ret: 55.
1 x Magnetic Brake. For stopping a motor or rotating
tool Order Ref: 66.
1 x Shaded Pole Mains Motor. 3/4" stack, so quite
powerful. Order Ref: 85
2 x 5 Aluminiumk Fan Blades. Could be fitted to the
above motor. Order Ref: 86
1 x Case. 3'/2x 2'/4 x 13/4with 13A socket pins. Order
Ref: 845
2 x Cases 2'/2 x 21/4 x 13/4 with 13A pins Order Ref:
565
4 x Luminous Rocker Switches. 10A mains. Order Ref:
793

. 4 x Different Standard V3 Micro Switches. Order Ref:
340.
4 x Ditferent Sub Min Micro Switches. Order Ref: 313

Tangantlal Hesters, Siandard replacemani for many
axpansive biow heaters, these comprise aiong quiat running
blow heater beyond the eiemant, which is thermally protected
shouid the-biower siop or air flow ba impedad, 3 models
available.
Free Standing Coal Effect heater. Curved iron legs, is a 2kw
blow heater with switchable powerful full heat covered by coal
effect fibreglass. Lights when switched on, looks very
attractive, is very efficient and can be moved from room to
room, £13, Orger Ref 13p2
Linear Heaters, infra red elements ancased in quartz glass
tubes. Ideal lor spat heating. 127 long, rated at 360W 110v.
Uses 2 or mora in series depending upon heat output
raquired 2for21, Oeder Ref. 907 or 20 tor £9, Order ral, 5P11
Water Proaf Healing Wire. Idea| for wiring around pipes:
stops them fram fraazing. 15m long, just right for 230v inpul,
£5, Order raf SP109,
;‘u?owgln Spirals. For rapairing oid heaters. 4 for £1, Order
ef. 22
1000W Pencll Elements. Available in several lengths,
specify the len%th you want and we will send the nearest we
have, 2 for £1, Order Ref. 376.
Other Heaters. Elements available, see our current
Newsletter which we will send with your order.
MS DOS 3.3. has 5' or 31/2" disk and comes complete with
manual, £5, Order Ref. 5P208/5" or 5P208/31/2"

Medicine Cupboard Alarm. Qr ¥ could be usedido warn
when any cupboard door is opened. The light shirting
on the unit makes the bell ring. Compietely bulit and
ne?tsl cased requires only a battery. £3. Order Ref:

Don’t Let it Overflow! Be it bath, sink, cellar, sump or
any other thing that could flood. This device will tell
you when the water has risan to the pre-set level
Adjustable over quite & usatul renge. Neatly cased for
wall mounting, ready to wark when baltery litted. £3.
Order ref: 3P156 i

Very Powerfulk Mains Motor. With extra long (21/2")
shafts out each side. Makes it ideal for a reversing
arrangement for, as you know, shaded pole motors are
not reversible. £3 Oreder Ref: 3P157.

ggzlaazr“Panel Bargaln. Gives 3v at 200mA. Order Ref:

£1 Super Bargaln
12V axial fan lor only £1 |deal far equipment cogling, brand
new, made by West German company. Brushless so virually
everlasting. Naeds simgte transistor drive circuit, we incluge
diagram, Only £1, Order Ref: 819, ‘When we supply Lhis we
will include a list of approximatesy 800 of our other £1
argales

PC Operaling Systems. Fully user documented and
including softwara MS-DOS 3.20, with 5" disk. £5 Order
Ref: 5P207é: #m8-DOS 3.3 with 31/2" disk. £5 , Order
?:;;35’208: MS-DOS 4.01, with 3'/2" disk £10 Order Ref:
45A Double Pole Mains Switch. Mounted on a 6x31/
2brasz plate, beaulilully finished in gold, with pilot light.
Top quality mads by MEM, £2. Order Ref: 2P316.
Amstrad 3° Disk Drive, Brand new and standard
replacement for many Amstrad and other machines. £20
Order Ref: 20P28.

Movement Alarm. Goes off with the slightest touch. Ideal
to protect car, cycle, doorway, window, stairway, etc
Complete with Piezo, shrieker, ready to use only £2(PP3
battery not supplied), Order Ref: 2P282.

AM-FM Radio Chassls. With separate LCD module to
display date and time. This complete with loudspeaker,
£3.50 Order Ref: 3.5P5

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 to extend an
instrument lead £1.50. Order Ref: 1,5P10

20W 5 4 Ohm Speaker mounted on baffle with front
gritle, £3. Ordear Ref: 3P145. Matching 4 ohm 20W tweeter
on sapersta haiffle, £1.50, Order Ref: 1.5P9.

LCD 3/2 Digit Pane| Mater
This is a multi range volimetarfammeter uging the
A-D converter chip 7106 1o provide § ranges each
of voits and amps. Supplied with full data sheet
Special snip price of £12. Order Ref. 12P19.

Solar Energy Educational Kit. It shows how to make
solar circuits and electrical circuits, how to increase
voltage or current, to work a radio, calculator, cassette
player and to charge nicad batteries. The kit comprises
8 solar cells, one solar motor, fan blades to fit motor
and metal frame to hold it complete a free-standing
electric fan. A really well written instruction manual.
Price: £8.00 Order REf: 8P42B.

High Power Switch Mode PSU Normal mains input, 3
outpuls: +12V al 4A, 45V Bl 18A ang -12V at 112A.
Completely enclosesd In piated 8laal case. Brand new.
Our special affer price of £8.50. Order Ret: 9.5P1.

Ultrs Thin Drills, actuaily 0.3mm. To buy these regular
costa a fortuna. However, these are packed: in half
dgzzens and the price to you'is £1 per pack, Order Ref:
797B

Ultra Sonic Transducers. Two metal cased units, one
transmits, one receives. Built to operate around 40kHz
Price £1.50 the pair. Order Ref: 1.5P/4.

1 RPM MOTOR. This is only 2W so will not cost much
to run. Speed is ideal for revolving mirrors or lights
£2,0rder Ref. 2P328.

12 SOLAR CELL. Could keep a battery charged even
when no mains available. £17.50, frder Rel: 17.5P1,
Battery Quick Charger Into a flat battery to about 54
the charging rate woald be 8-10A, this woutd fall away
as the battery charges up or it ¢an be swilched to a
lower rale. Complete kit inciudes mains transformer,
aagfm;egb%pachor,smlch and melal casa. £7.50, O0rdar

15V PSU. Mains operated nicely cased, adequately
smooth dc output. £1 Order Ref, 942

Unusual Solenoid Solenoids normally have to be
energised to puil in and hoid the core, this is a
disadvantage whera the applianca Is left on for mos!
of 1he time. We now have magnetic solenoids which
holg the core until a voltege I8 applied to ralease it
£2 Order Ref: 2P327

You can Stand On It} Made to house GPO telephone
equipment, this box is extremely tough and would be
idaal for keeping your small tools in, internal size approx,
10'/2"x41/2"'x 8" high. Complete with carrying strap, price
£2, Order Ref: 2P283B
200VA Mains Transformer. Secondary voltages 8v-0-8v So
you could have 16v at 12A. Could be ideal for car starter
charger, soil heating, spot welding, carbon rod welding or
driving high powered amplifiers etc. £15, Order Ref: 15P51.
Malns Filter. Resin impregnated, nicely cased, pcb
mounting, £2 Order Ref; 2P315.
Safety Leads. Curly cofl so they cefilract but don't hang
down. Could easily save a child:from being scalded,
2 core, 134, extends fo 3m, £1 Order Ref. 846, 3 core,
13A, extends to 3m £2 each, Order Ref: 2P280
Power Supply with Extras. Mains input is fused and
filtered and the 12V DC output is voltage regulated.
Intended for high class equipment, this is mounted on
a PCB and also mounted on the board buteasily
removed, aretwo 12V relays and Plezo sounder, £3 Order
Ref. 3P8OB.
100W Malns Transformers. Normal primaries 20-0-20 at
2.5A, or 30V at 3:5A, £4 , Order Ref: 4P24, 40V at 2.5A,
£4 Order Ref: 4P59, 50V at 2A £4 Order Ref: 4P60.
Phillips 9" High Resolution Monitor. Black and White
in metal frame for easy mounting. Brand new, still in
maker's packing, offered at less than price of tube alone,
only £15, Order Ref: 15P1.
Insulation Tester with Multimeter. internally generates
voltages which énabie you to read insulation direct!
in meégohms. The multimeter has lour ranges , AC!D&
yehs, 3 ranges OC milllamps, 3 rangas rasistance and
& amgp range. These instruments are ex-British Telecom
but in very good condition, tested and guaranteed OK,
robsbly cost at least £5G. yours for only E7.50 witiv
eads, carving case £2 extra, Order Ret; 7 5P/4.
Mains 230V Fan. Bést make "PAPST", 4\ squara. metal
blades, £8 Order Ref: 8P8
2MW Laser, Helfum n=son by Phillips, full spec. £30, Order
Ref; 30P1. Power supply for this is in kit lorm with case
is £15,0rder Ret. 1SP1E6, or in larger case to hause tube
as well £18 Order Ref: 18P2. The larger unit, made up,
tested and ready to use, completet with laser tube £69,
Order Ref. 69P1
1/3hp 12V Motor- The Famous Sinclalr C5. Brand new,
£15 Order Ref: 15P8
Solar Charger. Holds 4AA nicads and recharges these
in B haurs, in very neat plastic case £6 Ordar Rel:5F3.
Ferrite Aarial Rod. 8" long x3/8" diameter, made by
Mauzlllfrd Complete with two coils. 2 for £1. Order Ref:

Air Spaced Trimmer Caps. 2.20pf, idea! for precision
tuning UHF circuits, 4 lor £1. Order Aef; B18E.
Mains [solation Transtormer. Stops you getling “to
earth” shocks. 230V in and 230V out. 150 watt, £7.50,
Orger Ref: 7 5P/5 and a 250W version is £10, Order Ref:
10P87
5 RPM Mains Driven. This is a shaded pole motor, £5,
Order Ref: 5P54
Amstrad Power Unlt. 13 5V at 1.9A or 12V at 2A encased
and with leads and output plug, normal mains output
plug, normal mains input £6, Order Ref: 6P23.
80W Malins Transformer. 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 sach.
Project Box.' Size approx. 8'x4"x41/2" metal, sprayed
grey, louvered ends for ventitation otherwise undrilled.
Madee for @FO so best quality, only £3 each. Order
Ref: 3P74. .
Water Valve. 230V operated with hose connections, ideal
for auto plant spray gor would control air or gas into
tanks etc. £1 each Order Ref: 370.
BT Power Supply Unit. Output 8.5V AC at 600mA, in
black plastic case with 13A plugs to go straight into
socket, and approximalely 3 metres of twin output lead.
Price £1.50 Order Ref: 1.5P7 Y
300V Bridge Megger. Developed for GPO iechnicians,
the Ohmater 188 s 1he modem eguivalent of the bridge
megger 9V batiery operated, |t incaorporates a 500V
anerator for insulation tesling and a null balance bridge
or very accurala resistance measurement. ax BT, £45,
Order Ref: 45P2
Experimenting with Valves.Don't pand & fortune on a
mains transformer, we can supply cne with standard
mains input and secs. of 250-0-250V at 7SmA and 6.3V
at 3A, £5, Order Ref. SP167,
15W 8 Ohm B" Speaker B 3° Tweeler. Made for a
discontinued high guality music centre, gives real hi-
fi and gnly £4 per pair, Order Raf; 4P57
Water PumpVary powerful, mains operated, £10 Order
Ref: 10P74.
0-tmA Full Vision Panel Meter. 23/4” square, scaled 0-
100 but scale easily removed for re-wiring. £1 each.
Order Ref: 756.
VU Meter. llluminate this from behind becomes on/off
indicator as well, 1%/2" square, 75 each, Order Ret; 366.
EdFe-WIsu Panasl Meter. |deal when short of panel space
only 40x14mm, aiso have bulitdn LED, 500uAf.sdd,
scaled 0-5, £1 sach, Order Ret: 131
Prices Include VAT. Send cheque/postal order or ring
and quote credit card number. Add £3 post and packing.
Orders over £25 post free.

M&B ELECTRICAL

SUPPLIES LTD
Pilgrim Works
{Dept ETI}),
Stairbridge Lane, Baoilney,

Sussex RH17T 5PA
Telephone (0444) 881965 -
phone for Fax
Callers to 12 Boundary Road,
Hove, Sussex.
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ETl's Cover Disk-
Layol PCB design and
schematics package.

This month’s free cover disk gives readers the software to design their own

- s readers in the UK will notice, this
' issue includes ETI’s first ever cover

ware that should run on any IBM PC or
100% compatible, with mouse, EGA
graphics and running DOS 3.1 or later.
This is the first of two disks and contains
a versatile PCB design and schematics
package, called Layo1.

This disk contains a shareware
version of the program limited to 1000
commands, which in practice means
designs with about 200 pads and 800
tracks. Sufficient capacity to design
almost any of the PCBs used in ETI
projects. J

Let's take a brief look at what Layo1
can do.

What Is a PCB Design
Program?

A PCB design program, such as Layo1,
is really a specialised form of CAD
drawing package, concerned with
manipulation of two-dimensional graphic
objects. Although the copper pattern on
a PCB would seem to be a very complex
graphic shape, it can be broken down
into an arrangement of many small,
simple basic objects, which are linked
together in a unique pattern to form the
PCB. These objects fall into four distinct
categories and are referred to as pads,
tracks, text and components.

Pads are small areas of copper,
usually drilled with a hole, where a
component lead is soldered to the
board, a tracks being a thin line of
copper which joins two or more pads. A
special form of pad is the via, which is
used to connect tracks on opposite
sides of a double-sided board.

A text object is, as its name implies,
simply a single character or a string of
text characters which are put on the
board to provide information to users. A

computerised PCB layouts

component is a ‘ready-made’ combina-
tion of pads, a component outline and
sometimes text, showing the compo-
nent reference and value. Thus, a
component might be the pad outline for
a DIL chip or a transistor.

The PCB design program is used to
place these objects onto a board. The
maximum board size for Layo1 is 650 x
650mm, more than sufficient for any
design of an ETI type project. This board
size must be defined before starting.

With Layo1, the PCB can normally
have from one to seven copper layers
and one to eight text or silk-screen
layers. Again, this is more than
adequate, most boards being fabricated
with one or two layers as single sided or
double sided boards. The silk-screen
layers hold the information that would
be printed over the top or bottom
copper layers, typically showing compo-
nent outlines and references.

Objects can be placed on any of the
layers, although normally text and
component outlines are placed on the
silk screen layers and pads and tracks
on the copper layers. When a compo-
nent is placed on the board, the outline
automatically appears on the silk-
screen layer whilst the pads appear on
all the copper layers.

Laying Out a PCB
Having looked at some of the basics,
lets now turn to how a simple board
can be laid out using Layo1. A line at
the top of the screen area is taken up
by the display of status information.
The various options can be selected by
activating a menu bar and then
selecting a drop-down menu. The
desired function can then be selected
from this menu. Everything is under
mouse control and very easy to use.
A mouse controlled cursor is also
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used to move and manipulate objects,
and to select options from the menus.

Unless the desired board is very
small, the screen will only show a small
part of the overall layout, but the board
layout view can be altered by pan and
zoom functions. The pan function allows
one to move the field of view to any part
of the board. whilst the zoom function
allows one to look at a section of the
board in greater detail, or to see more of
the board in the viewing field. Layo1 has
nine levels of zoom.

Objects on the different layers are
normally shown in different colours, in
order to clarify the display. In addition,
each layer may be by turned on or
off individually.

Selecting and Laying Out
the Components

The first step in manually designing a PCB
(the design can be generated automati-
cally, more about that later) is to select
components from a library of devices
supplied with the program. Each compo-
nent will have a name, such as R50,
which might be a resistor with 0.5in pad
spacing. Once selected, a component is
placed on the board by moving the cursor
to roughly the required position and
pressing a mouse button.

Components selected from the library
will come complete with pads. Additional
pads are added by selecting the size and
shape from a menu of options and placing
them in position on the selected layer, in a
similar manner to the components. The
size and shape of pads available from the
menu can be configured by the user.

Laying Out the Tracks

The next step is to run the tracks. With the
cursor at the starting point, one of the
mouse buttons is pressed. The cursor is
then moved to the next pad or point



where a bend is required and the mouse
button pressed again. When the last pad
is reached the other mouse button is
pressed, to finish the track. The procedure
is very similar to taping by hand. The width
of tracks can be selected in a similar way
to the size of pads.

Adding Text

Text may be added to the PCB in a
selection of sizes and thicknesses.
Once the text has been typed in at the
keyboard it is treated as a single object
and may be placed anywhere on the
board. The main use of the text facili-
ties is for adding references (IC1, R1,
etc.) to components. For special char-
acters, logos, etc., Layo1 includes a
versatile text editor.

Design Aids

One of the most useful design aids is a
grid which is superimposed on the
design to aid accurate positioning of
objects. Its size can be set by the user
in multiples and fractions of a tenth of
an inch or the metric equivalents. It is
also possible to switch on a ‘snap’
mode, whereby when an object is
released it is automatically aligned on
the nearest grid point or points. This is
a great help in positioning objects
quickly and accurately.

The scale function gives,a read out on
the screen of the x and y co-ordinates of
the current position of the cursor in either
metric or imperial units. The position is
measured relative to the absolute origin,
which is at the bottom left of the
maximum viewing area, or relative to a
user defined origin. As an example, the
distance between two pads is easily
checked by making the first pad the
origin of the scale and then pointing to
the second pad.

Editing for Errors

The program provides editing functions
to allow correction of the inevitable
mistakes that will occur when
designing a layout. The method
involves selecting an object by posi-
tioning the cursor close to it and
pressing the mouse or return button.
The object is highlighted and can be
rotated, reversed, deleted or simply
moved by repositioning the cursor.
When the mouse button is pressed
again, the object is redrawn in the new
position or orientation.

To make doubly sure that errors are
not made, Layo1 inciudes a design rule
check. This can be used to ensure that
tracks and pads are not placed too
close to each other.

When editing a component to which
tracks have already been connected,
each track remains connected to the
pads and is stretched as a ‘rat’s nest’
to the new position. Tracks will have to
be adjusted but at least the connec-
tions are retained.

Editing tracks is a little more compli-
cated. The track route is usually stored
as a list of node co-ordinates. A node is
a point where the track starts, finishes or
changes direction. The nodes are stored
in the order in which they were entered.
Each node can be selected individually
and deleted or moved. If a node is
deleted then it is removed from the list
and the track is now routed from the
previous node in the list directly to the
node following the deleted node. If the
nodes have been entered in a straightfor-
ward manner the result is what is
expected. However if the track was laid
down with overlapping sections strange
things can occur.

Working With Blocks

Block functions form the next higher
level of editing facilities. A rectangular
area of the PCB is selected and the
contents can then be moved, deleted,
copied or rotated. As when moving a
component, tracks crossing the block
boundaries can be left behind or
stretched to reach their new position.

Creating Components
Although Layo1 is supplied with an
extensive component library, there are
facilities to create or modify compo-
nents. The procedure is to lay down the
pattern of pads required together with
an outline and any text in a blank area of
the screen. Special graphic functions
are available for drawing rectangular
and circular outlines. The completed
component is stored in the library under
a suitable name.

What About Schematics?
So far we have just looked at the basic
manual PCB layout facility of Layo1, but
the program is capable of a lot more than
this. Layo1 comes complete with a
schematic drawing facility. This not only
allows one to create nice looking
diagrams to accompany your PCB
design but it also provides a means of
automating PCB layout, using what is
known as autorouting.

Schematic Capture
Integration of schematic drawing and
PCB layout design is a very powerful
feature of Layo1. It involves a two
stage process. First a schematic
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drawing of the circuit is produced and
from the information provided by this
drawing, the system automatically
produces two files, a
component list and a
netlist. The component
list is a list of all the
component types and
their circuit references.
The netlist specifies the
connections between
them as a list of nets,
which specify the
component pins that
are to be connected
together by tracks. The
format of each net is
typically a unique refer-
ence number followed
by a series of compo-
nent pin designations
such as IC3/2.

The great advantage
of schematic capture is
that the preliminary
stages of PCB design are unnecessary, as
the program can use the component list
and netlist to automatically select compo-
nents from the libraries, place them on the
board and display all connections as a
rat's nest, ready for routing. There is also
less chance of mistakes as, once the
schematic has been defined, the rest of
the process is computerised.

A PCB at the Push of a
Button

With the aid of schematic capture,
Layo1 can automatically generate a
PCB. This is done by the autorouter.
The results may not be the optimum
layout, but it is certainly a very quick
way of producing a reasonable quality
board. Any board produced by the
autorouter can always be altered manu-
ally if necessary.

Putting It On Paper

Layo1 supports a range of output
devices consisting of 9 and 24 pin dot-
matrix printers, HP Laserjet compatible
laser or inkjet printers, HPGL compat-
ible pen plotters and PostScript
compatible printers. Files can also be
produced in Gerber and Excellon
format for controlling photo-plotters
and NC drills respectively. These latter
options are useful if you intend to have
a board produced commercially. The
layers to be printed are selected individ-
ually and output can be produced at
various scales, rotated to fit on the -
paper or mirror-imaged. A draft mode
may also be available for producing
check plots more rapidly.




Installing Layo1

To instali Layo1 on your computer
there is a special Install program 16 ! 7 .
simplify the procedure. All you need to R T Tt L o et e O R N Sk s wrrs Sy \
do is insert the disk into the appro- fo - L 3
priate disk drive and access that I '
drive, then simply type: i Fogs T FET T i =
" INSTALL

The program will ask you a few
guestions about your system and
where you want to install the program.
In most cases, the default answer will :
be given by simply pressing Return.
After these questlons, the instal -
4 pmgram will expand the files stored on
the disk and copy them onto the desig-
nated target drive (drive C: is the
default drive for instaliation of Layo1).

Level 1 - has a design capacity of 4000 commands - £95

Level 2 - has a design capacity of 10000 commands - £295

Level 3 - has a design capacity of 20,000 commands - £565

Level 4 - has a design capacity of 65,000 commands - £995

All prices are exclusive of VAT at 17.5%

For educational establishments there is a discount of up to 40% and on all
products. There is a 30 day money back guarantee.

. This takes a few minutes, after which All versions of Layo1 are available ‘Next month ’
' Layol is installed and can be run by from: - In next month’s issue of ETl we

- typing LAYO1 in the root directory. Baas Electronics bv will be giving away another disk

. Thereis a copy of the manualon Rijksstraatweg 42 ;which includes the remaining part
disk and this can be printed out either - 3281 LW Numansdorp of Layot. The programs will include
from Layo1 or by {oading it into Word The Netherlands the Schematic output driver and
for Windows. Also included in Layot Tel +31 1865 4211 . the PCB output driver, the PCB
and its documentation are details of Fax +31 1865 3480 design rule check and tutorial soft-

how to order versions of the program
with a larger capacity.’

ware. To make sure you do not-
miss your copy, place an order
- with your newsagent now.

PCB DESIGN SOFTWARE

ol r ~ RANGER2
RANGER1 ; XT/AT + 386 PC

_XT/ATPC , It has all the features you will ever need ;
Circuit—PCB : at an outstanding price. Butnow withanew?2 |
From Circuit D ‘
nggluggfgiﬂr:vscl)%ﬂ - layer 386 Ripup & Retry AutoRouter

In One Package! - ~
£nel 00 ; “ i £5 99
Option Pack 100% Router

Flﬂtgﬁ%%tff ! ' Simultaneous 6 layer Ripup & Retry
AutoRouter with via Minimisation.
£50 Autocad DXFin & out. GERBERin.
Exchange your easy PC '

. q Forafree AutoRouter | £3 50 i
I 'cau us. for dgimls& demumskm 0705,5911)3?
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H)LF

AMPLIFIERS from

-E/NTEE

UK Distributor for the
complete ILP Audio Range

BIPOLAR AMPLIFIER MODULES

Encapsulated amplifiers with integral
heatsink.

HY30P 15W Bipolar amp £9.95
HY60 30W Bipolar amp £12.62
HY6060 30W Stereo Bipolar amp £26.46
HY124 60W Bipolar amp (4 ohm) £20.69
HY128 60W Bipolar amp (8 ochm) £20.69
HY244 120W Bipolar amp (4 chm) £27.38
HY248 120W Bipolar amp (8 chm) £27.38
HY364 180W Bipolar amp (4 ohm) £42.86
HY368 180W Bipolar amp (8 chm) £42.86
MOSFET AMPLIFIER MODULES
Encapsulaied ampllflers with integral
heatsink.

SMOS60 30W Mosfet amp £23.15
SMOS6060 30W Stereo Mosfet amp £39.95
SMOS128 60W Mosfet amp £30.95
SMOS248 120W Mosfet amp £42.50

CLASS A AMPLIFIER MODULE

Encapsulated Class A amplifier with integral
heatsink
HCA40 20W Class A amp

POWER SUPPLIES

Full range of transformers and DC boards
available for the above amplifiers.
100 VOLT LINE TRANSFORMERS

I Full range of speech and music types for
amplifiers from 30 watt to 180 watt

PREAMPLIFIER MODULE

General purpose preamplifier for a wide
range of applications.

£36.60

Prices include VAT and carriage

Quantity prices available on request
Write, phone or fax for free Data Pack

Jaytee Electronic Services

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

__3OMALIIAVAUZ
SURVEILLANCE

A SMALL SAMPLE OF OUR RANGE

ROOM TRANSMITTER RT3 An oxtremely . .1 13,75 [118.00
sensiive minigture ransmitter with Jong batlary lde. 3 |
Dimensions: 20 x 20mm

MAINS TRANSMITTER MT4 Canbe convecies | 1878 | 3150
insida any szaum\em 1hat is mains powsrad, ;
Dimensions

TELEPHONE TRANSMITTER TTS Small enough |
to conoeal within a telechone. Will tranamit both sides of

a conversalion {sories connection)

Dimensions® 10 x 20mm

TELEPHONE SOCKET TRANSMITTER TSTS
Haplace yourtelephone sodket with (s one within
which a lransmitter has been concealed.

ROOM AND TELEPHONE TRANSMITTER RTT
Operales as a room lransmted, (hen swiches 0
talephone transmitier mods Epn.mng; {elsphone calts
Dimensions. 30 x 25mm

AUTOMANC TELEPHONE RECORDER
SWITCH TRS2 Rscord talaphons conversalions with
this imerdace unit and your own tape recorder
Dimensions’ 36 x S50mm

AUTOMATIC TELEPHONE RECORDER ATR1 {3435
Adapt the tape recordes included 1o recar telephone Gip=% =1
calls automatically -

TELEPHONE TAP ALERT TTA1 Visual wasring | 21,95
of any invasans of privagy on your talephcne kine. ¥
Dimensions 28 % ] T

RF DETECTOR RFD1 Highly sensiive hand-hald SALTS
detecton, Rangs batween 10Mhz and 500Mhz. Silend
oparalion, Dimansions; 70 x 50mm

CAMERA DETECTOR CD8 Detocts hidden video | 69.00
cammras (ven miniature CCD modsis), i
Dimansions: 63 x 38mm f

RECORDING BRIEFCASE RBC! Gompistaly |- =
discreet recordings at a value for money ptice

SHOTGUN MICROPHONE AMPLIFIER SMA 2495
Ideatl lor survaillance. The ampifier will pick up saunds
frort a long distancs

SIGNALLING TRANSMITTER SIGT Sendsa; 12198
continual audio pulse. Can ba integrated inlo alarm,
tracking of warning systerma Dimensions: 20 x 50mm

TELEPHONE AMPLIFIER TA5 Cannected dicectly | 19.98
10 the tslephone, this und wil emplily both sides ol a
jelephons call. Dimensions® 25 x 52mm

PROFESSIONAL SOUNDTO LIGHT UNIY 2193
SK72 Gustom built for dsco or home use. Audio sgnal

divided into bass, mid and treble bands_ with intamal

microphone and spon;ghl oplion

Dimensions 210 & 45mm

MICRO METAL DETECTOR MMD Detect the
presence ol ferous and various Aoi-latrous metals
Usetul for alf thosa DIY jobs. Dwmensions: 40 x 25mm

‘M"
\wﬁ\
J

Please add £200 P & P to all orderssand 17.6% VAT on.afl UK ordors.
For full cataiogue please send wo 1st-class stampe or 2 '1RCS

172 Caledonian Rocad # London N1 0SG
D ET
a canaLl [BRIDGE AUDIO

E /7 N\071-837 4423
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Recycling PCs

Discarded personal computers are an ideal source of
cheap equipment for the home experimenter

he personal computer revolution
began in earnest about fifteen
years ago, and since then the

W number of personal computers of
all sorts which have been produced
around the world must be well into the
hundreds of millions. | doubt if anyone
really knows, but an awful lot of
machines have been made and sold. It
is an industry which has been driven by
a relentless drive to produce better and
faster machines.

The life of a personal computer is
not dictated by it’s starting to break
down, but by its cbsolescence in this
relentless drive for the better and the
faster. A machine is now considered
old just three or four years after it has
been bought. At five or six years old it
becomes very difficult to obtain parts

and software and thus it is no longer
warth keeping. Indeed, it is probably
true to say that the majority of PCs
which are scrapped are still in working
condition and could probably go on
working for ancther ten years or more
before suffering serious faults. The
personal computer is in many ways the
ultimate consumer product.

So what has happened to all these
machines, to the ZX81s, to the
VIC20s, the Dragons, Orics, TRS80s,
PETs, Spectrums and Apple lls, not to
mention the hoards of different makes
of IBM PCs. Some, of course, are still
in use, but the majority have been
scrapped or lie unused in cupboards,
attics and draws. Few are recycled
and even fewer are refurbished and
put to new uses.
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It is a terrible waste and one which
locks set to increase. Indeed, a recent
report by the Carnegie-Mellon
University of Pennsylvania predicted
that between 1992 and 2005 over 150
million PCs and work stations will have
been discarded in the US alone. To this
we must add, at the very least. an equal
number of peripherals such as printers,
plotters, monitors, etc., plus probably
five or six times as many
consumer/games computers.

So what will happen to all these
machines, indeed what has happened
to the ones which have already been
scrapped? | have already said that
some are recycled. Companies like IBM
and ICL run recycling projects, but
according to reports these are not
exactly profitable, and there is an actual
loss of over £7 per recycled machine.
They are largely PR exercises.

More constructively, a few machines
are refurbished and shipped to the third
world, but the majority are destined for
attics or dumped into landfill sites with
the rest of the rubbish we all generate.

It is amazing to think that, according
to that Carnegie-Mellon report, the cost
of burying those 150 million PCs and
work stations discarded in the US over
the next decade, will be in the region of
$1 billion. Surely a lot of them could be
put to some better use, thereby saving
some of this massive expenditure?

Scrap PCs and the
Experimenter

All these scrap computers and their
peripherals are, in a way, a godsend to
the experimenter. Probably eighty or
more percent of these systems either
still work or could easily be repaired.
They are in most casés being thrown
out because users think them too
slow, perhaps they have too little
memory, too little disk space, or too
low a resolution display, or maybe the
company simply has a paolicy of
replacing all electronic equipment after
a certain time.

If these old machines still work, then
they can be used as the basis for all
sorts of devices and experiments which
require in-built intelligence. If they don't
work, then they make a great source of
Spare parts for repairing other
machines, or of useful bits and pieces
that can be incorporated intc other
projects. They all contain nice 5V and
12V power supplies, ideal for the
experimenter and laser printers also
incorperate nice EHT units. They are a
good source of memory and processor
chips. They are also a good source of



various units like disk drives, LCD
displays, stepper motors, monitors,
etc. Even old cases can prove a useful
source of sheet metal.

Where Can You Get an Old
PC?

Old computers and computer periph-
erals now seem to crop up in the most
unlikely places. | recently saw a whole
pile in a builders skip! But rubbish
dumps and skips are not the best place
to start looking, machines are usually
well smashed up by the time they reach
such places.

Probably the best places to start
looking, besides your own attic, are
some of the companies who advertise in
magazines like ETI. If you skim through
this issue, you will probably find at least
half a dozen companies which can sell
you old computers, often in guaranteed
working condition, at very low prices.

Another good place to look is at the
company you work for, or a local large
company. Very often companies offer
old computers to their employees at
knock down prices and in some cases
are prepared to give old equipment to
local schools or clubs.

Then, of course, there are the small
ads in local papers and in computer
magazines although, unfortunately,
many individuals who advertise old
equipment for sale have avery inflated
idea of what it is worth. Computer
auctions are another very good source,
as are local jumble sales and car
boot sales.

Refurbishing Old Machines
You will find that a great many old
computers and peripherals still work,
while many others just need a simple bit
of repair and refurbishment to bring
them back to working condition. The
most likely components to fail are
purely mechanical units like printers and
disk drives and there is often little that
can be done about these, it is just a
case of them wearing out. Switches
and keyboards fall into the same cate-
gory. If the unit can be disassembled
and, more importantly, reassembled, it
may be worth giving the more critical
parts of it a very good clean, using a
suitable non-water based solvent of the
type sold for cleaning PCBs, etc., then
reassembling and very carefully lubri-
cating any bearings.

Dirt is also a major cause of failure in
the electronics. | remember once
looking inside an old PET computer and
finding it full of cigarette ash where the
user had let it drop through the

keyboard. Again, careful cleaning with a
small paint brush and then application
of a non-water based PCB cleaner is an
essential first step. The next step is to
check the power supply, it is surprising
how many systems are scrapped simply
because a fuse has blown or a voltage
regulator has cut out.

Having checked the power supply, any
socket mounted chips should then be
eased out of their sockets one at a time,
pins lightly scraped of any oxide build up
(not forgetting to take precautions to
protect the device from static damage)
and then reinserted in the correct orienta-
tion. All edge connectors should also be
eased off and back a couple of times to
remove any oxide or dirt stopping proper
connections being made.

Next, it is a good idea a to make a
manual check of the board for dry joints
(use a low power hand lens for this).
These are a not uncommaon cause of
failure, especially around sockets and
socket mounted chips, where the board
may have been exposed to local
mechanical deformation, or where chips
get very hot and there is a continuing
cycle of board expansion and contrac-
tion. These factors can help turn a weak
but conducting solder joint into a dry,
non-conducting one. Any suspect joints
should be very carefully resoldered.

Seven times out of ten, you will find
that the above procedures will bring a
seemingly dead machine back to life. |
personally have found chip failures to
be fairly rare, indeed the commonest of
such failures is likely to be that of a
RAM chip, which in most cases will not
stop the system from running, just
reduce the amount of memory avail-
able. If you have spares available, then
disk drive controller boards, I/O boards
and video boards can be checked out
by a bit of board swapping. Again all
the above procedures should be
applied to these boards.

If none of the above procedures
bring the system back to life, then |
personally would give up and canni-
balise it for parts. Attempting more
complex repairs will require access to
circuit diagrams and fairly good test
equipment. On old systems, the manu-
facturer may very well have gone out of
business, so circuit diagrams are often
virtually unobtainable.

Some Intelligent
Controller Applications
Old computer systems which can be
brought back to life can, of course,
continue to be used as conventional
computers, but there is always the
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problem that suitable software becomes
very difficult to locate (try small ads in
some computer magazines).
Alternatively the ingenious experimenter
can turn an old computer into the intelli-
gent compenent of an instrument or a
control system.

For example, a simple home
computer such as an old Spectrum or
C64 could be used as the basis for a
home monitoring and alarm system,
that could turn lights off and on when
you are away on holiday, that would
check the integrity of doors and
windows, check smoke alarms, etc.
The I/O port on the system could be
used to poll a collection of different
sensors and the program, which could
be written in BASIC, would take the
appropriate action.

| have heard of people using old
computers as the basis of an intelligent
weather station, to control a machine
tool, to act as a data logger and chart
recorder and to act as the basis for an
intelligent virtual test equipment set up.
In fact, virtual test equipment is
becoming very much the in thing
amongst professionals, since it offers
the user a far greater range of functions
than would be possible using conven-
tional test equipment. On top of which it
allows the user to log all data for later
analysis.

All a virtual test equipment set up
consists of is a computer interfaced to,
for example, an analogue to digital
converter. With suitable software, the
computer can then emulate an oscillo-
scope, a digital voltmeter, or any other
piece of test equipment which has as its
input a variable voltage. Similarly, with
suitable hardware interfaced to the
computer, it could be used to measure
frequencies, test and analyse logic and
test and analyse ICs (we will be looking
at implementing different types of virtual
instrument in future issues of ETI).

Not Forgetting the
Environmental Aspect
Recycling old PCs and peripherals is a
great idea for the experimenter and a
good way for students to learn about
such systems, but we must not forget
that recycling machines has a positive
environmental aspect. According to a
recent issue of New Scientist, it takes
£200 worth of electricity and 12 tonnes
of water to make the average PC/work
station. By recycling old systems,
particularly by putting them to new
uses we can ensure that this utilisation
of scarce resources is not wasted by
being buried in a waste tip.
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PED FOR CATALOGUE

To1 3 LN F L[S SUPPLIED READY EUILT AND YESTED.

workd-wige repulation for qualily, rztiability $nd performance at 8 rosiistic price. Four

nesdk of e professional ang hubby marked |.e. Indusiry, Lais trumentat and HI-F|
e Wh. mparing prices, NOTE that 81l modats Inciude roidsl pawsr supgly, integral heal sink. glaus hore P.C.8. snd
biriva eircuits to power g compalibie Yy males, All models sre opan and shod circuit prool.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

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

OMP/MF 200 Mos-Fet Output power 200 walls
R.M.S. into 4 ohms, Irequency respanse 1Hz - 100KHz
-3dB, Damping Faclar =300, Slew Rate SOV/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

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

MXF600 (300W -+ 300W) MXF800 (450W + -450W)

ALL POWER RATINGS R.M.S. INTO 4 DHMS, BOTH CHANNELS DRIVEN
FEATURES: independent power supplies with two idal mers % Twin L.E.D. Vu meiers *
Level controls * Ifluminated on/off swilch % XLR conneclors * Standard 775mV inputs * Open and shori circuit
proot # Lates! MowFels for siress fiea power deilvery inlo virlually any ioad & High siow Faie * Vory low
disiodlion % Aluminlum cascs & MXF500 & MXF300 fan coolod with D.C. loudspeaker and thermal protection,
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19"xH3"2" (2U)xD11”
MXF400 W19"xHSYs" (3U)xD 12"
MXF600 W19“xHS V4" (3U)xD13"
MXF900 W19"xHS 4" (3U)xD14%s"”
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP %03 STEREO 3-WAY ACTIVE CROSS-OVER|

OMP/MF 300 Mos-Fet Output power 300 walls
R.M.S. into 4 ohms, frequency response 1Hz - 300KHz
-3dB, Damplng Factor >300, Slew Rale 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 watlis
R.M.S. into 4 ohms, irequency rasponse 1Hz - 100KHz
-3dB, Damping Facter >300, Slaw Rate 75ViuS,
T.H.D. typical 0.001%, Input Sensltivity 500mV, SN.A. §
-110 dB, Fan Coaled, D.C, Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency respocnse 1Hz - 100KHz -1dB, Gamping
Factor >300, Slew Rate 75V/uS, TH.D. typical
0.002%, Input Sensitivity-500mv, S.N.R. -110 d8, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

lAdvanced 3-Way Sareo Aglive Cross-Over, housed In @ %97 x 1U case. Each channel has three level controls:
bass. mid & lop. The removable lrant fascla alows access 1o the programmable DiL switches fo adjust the
cross-over ragquency: Basu-Mid 250/500/800Hz, Mic-Top 1.8/3/5KHz, ali at 24dDB per oclave. Bass inverl swilches
jon each bass ch i 17750V inputfoutput. Fully compatible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:

ST L D L S NEEGRES  * ECHO & SOUND EFFECTS * o ol /lamnix Dite 2 ot i b [pumes
TEREO DISCO MIXER with 2 x 7 band 175mY, BAND WIDTH 50« Hr. ORDER STANDARD OR PEC.

& R graphlc equalisers wlih bar graph
€D Vu melers. MANY OUTSTANDING
{ATURES:- including Echo with repeat &
peed control, DJ Mic with talk-over

itch, 6 Channels with individual faders
lus cross fade, Cue Headphone Monitor. 8
nd Effects. Useful combination of the
allowing inputs:- 3 turntables (mag), 3
cs, 5 Line for CD, Tape, Video etc.

o9 | £5.00 P&P  SIZE: 482 x 240 x 120mm EW S TH P.A., D D
PIEZD EL TRICTW ERS - MOTOROLA

oin the Pisxo revolution! The low dynamie mass fno voice coil) of a Piezo wecler produces an improved

ranslent response with a lower distortion feval than erdinary dynamic fweeters. s & crossover is not required

these units can ba sdded tu existing spaakor sysiems ol up 10 100 watts (mace If twp are put in series. FREE
XPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE ' (KSN10364) 3° round with pretective wire mesh. ideal lor

AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
y “ GRILLES, CROSS-OVERS AND HIGH POWER, HIGH

) FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also available.

GUEHIFYAE;5 LARGE SELECTION OF SPECIALIST LOUDSPEAKERST

ire €

LL EMINENCE UNITS 8 O#MS IMPEDANCE ‘e . 1
3° 100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD-GUITAR, EXCELLENT MID, DISCO.

RES, FAEQ. 72Hz. FREQ, RESP. YO 4KH2, SENS 97dB. PRICE £32.7% + C2.00 P&P
10" 100 WATT FLM.S. ME10-100 GUITAR, VOCAL. KEYBOARD, DISCD, EXCELLENT MID.

RES. FREQ. T1Ha, FREQ. RESP. TO TKHz, SENSS7dB. PAICE £32.74 + C1.50P&P
0" 200 WATT R.M.5. ME40-200 GUITAR, KEYS'B, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hy, FREQ. RESP. TO A.5KHz. SENS 83¢B. PAICE£43.47 + R0 P&P

=
2 oo bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 30p PAP. 12" 400 WATT R.M.S. ME12-100Ul GEN. PURFOSE, LEAD GUITAR. DISCO, STAGE MONITOR.
TVPE '8’ (KSN1005A} 3% " super hern tor general purpose speakars, RES FREQ 45Hz, FREQ, RESP. TO 6KH2, SENS 10048, PRICE£38.64 ~ £3,50 PAP
WEENRS rvee ® disco and P.A, sysiems etc. Price £5.09 - BOp P&P. 12'" X g: :Aﬂnng.gh:;é?:gsu T(;\::m co;m WIDE RESPOHSE.c:-A-. VOCAL, STAGE
et L h : 1 o,1] .RES.FREQ 4 2 P, 0KHz, SENS S8dB. PRICE £36.67 < LA.50 PAP
e m‘l’:’ (:(;:" ‘d"’:::’et’c ’g‘rl:‘.ld&";’é’ef"s‘:;' h“,’;';,'“ quality Hi-Fi sys- §570 70 05 WATT R.M.$. ME12-200 GEN, PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.
o } @ saisRal SIS g L ¥ RES. FREQ, 58Mz, FAEQ. AESP. TO 6K Hz. SENS 38dB. PRICE £46.71 + L2150 PAP
= \_ }] TYPE ‘D (XSN10254) 2'x6" wide dispersion horn. Upper frequency l42° 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
L foe g-\_J L ¢ extending down to mid-range [2KHz}. Suitable for high BRES. FREQ: 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE £70.19 + £2.30 P8P
- TYPEE  quality HI-Fl syslems and quatity disces. Price £9.99 + 50p P&P. 45" 200 WATT R.M.S. ME1 5-200 GEN, PURPOSE BASS, INGLUDING BASS GUITAR.

RES. FRED. 46Kz, FRED. RESP. TO 5KHz, SENS $9dB. PRICE £50.72 + £4,00 P&P
5" 300 WATT R.M.5. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.
RES. FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103dB. PRICE £73.34 + £4.00 P&P

~ TYPE 'E' (K SN1038A) 3%" horn tweeler wilh atiractive silver finish trim.
L j 3 & Suitable tor Hi-Fl monltor sysiems elc. Price £E.89 + 50p PRP.
- ] o

LEVEL CONTROL C ines, onar ting plale. level contrel
L ' and cabinet Input jack socket. 85x85mm, Price £4.10 —~ 50p P&P. ARB DERS:- HI-FI, STUDIO, IN-CAR, ETCG
Bty ALL EARBENDER UNITS B OHMS (Excepl EB2.50 & £610.50 which are dusl Impedance tappad[if 4 & & chen)
’ - BASS, SINGLE CONIL, HIGH COMPLIANCE, ROLLED SURROUND
ibI FLIGHT CASED LOUDSPEARER . wise— I SOwaft EBS-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI. IN-CAR.
/ I s RES. FREQ. 40Hz, FREQ, RESP_T0 TKHz SENS 8708, PAICE £6.90 + (2.00 PAP
4 naw range ol quallty lcudspeakers. dasigned o take advantage ol ine latest 10" SOWATT EB10-80 DUAL IMPEDENCE, TAPPEQ 478 DHM BASS, HI-Fi, IN-CAR.

speaker fechnoiogy and enclosure designs Both models eiitize studiocquality
12" casl aluminium loudspeakers with factory Hited grilles wioe digpersion
k-onslant directivity horns, extruded alumniam corner protection and sieel
pail corners, complimantec with heavy duty brack covening The enclosiires
lare fitted as standard with lop hals lof oplional loudspoaker stands.

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz

iblFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
ibl FC 12-200WATTS (100dB) PRICE £175.00 PER PAIR

AES. FREQ. $0Hz, FAEQ, RESP. TG 5KHz, SENS, 99dB. PRICE €13.65 ~ £2.50 P&P

30 100WATT EB10-100 BASS, HI-Fi, STUDIO.

ES. FREQ. 35Mz, FREQ. RESP. TO IKHz, SENS 35dE. ¢ PRICE £30.39 - £3.50 PAP

42° 400WATT EB12-100 BASS, STUDO, HI-FI. EXCELLENT DISCO.

RES. FAEQ. 26Hz. FREQ, RESP. TO 3 KHz, SENS 93dB. PRICE'£42.12 + £3.50 PAP

ULL RANGE YWIN COKE, HIGH COMPLIANCE, ROLLED SURROUND

5% GOWATT EBS-60TC (TWIN CONE) Hi-FI, MULTI-AHRAY DISCO ETC.

RES. FREQ. 63Nz, FREQ, RESP. TO 20K Hz, SENS 9248, PRICE £9.90 + €1.50 P4P

5ts’ EOWATT EB6-50TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.

RES. FREQ. 381z, FREQ. AESP. 'éo 20KHz, SENS 84dB, PRICE €10.99 + 1.50 P&P

! 5 EOWATT EBE-8OTC (TWIN CONE) HI-FI, MILTI-ARRAY DISCOETC.

SPECIALIST CARRIER DEL. £12.50 PER PAIR RES. FREG, 40Mz, FREQ, RESP, TO 18KHz, SENS 8948, PRICE £12.90 + £1.50 P&P

OPTIONAL STANDS PRICE PER PAIR £49.00 10" GOWATT EB10-80TC (TWIN CONE) HI-Fl, MULTI ARRAY DISCO ETC,
Delivery £6.00 per pair RES. FREQ, 35Hz, FAEQ, RESP. TO 12KHzZ, SENS 98¢B, PRICEL16.49 - €2,00 PAP

TREE SreRe ROk FOWen
CAR STEREO BOOSTER AMPLIFIERS NSMITTER HOBBY K

150 WATTS (75 + 75) Stereo, 150W PAOVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
Bridged Mono RINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
250 WATTS (125 + 125) Stereo, 250W COMPLETE WITH CIRCUIT AND INSTRUCTIONS
Bridged Mono W . TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL %
400 WATTS (200 + 200) Stereo, 400W PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP.
Bridged Mono PRICE £14.85 + £1.00 P&P

ALL POWERS INTO 4 OHMS % MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

Features: ERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATTERY.
+ Glaren hridaable mono * Chaice ol o A Rk Y PHOTO: 3W FM TRANSMITTER

s high & low level inputs * L & R level

PRICES: 150W £49.99 250W £00.99 e e A
400W £109.95 P&P £2.00 EACH controlaiiiRemalelon oM S e
5 POATAL CHAAGES PER ORDER £1.00 MNIMUM CRACIAL [

ORDERE FROM BCHOOL B, COLLEGES, GOVY, SODIES, PLEts ETC. (i UNITS 16 5 COMET WAY, SOUTHEND-ON-SEA,
BICES INCLUEIVE OF WAT. BALES COUNTEA VISA AND ESSEX.SS26TR.

ALCEBS ACCERTED BY ADET, PHONE OR FAX. i Tel.:0702-527572 Fax.: o7a2-4a20243
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SERIES 7415259 g;: 4502 0.36 [74HC354  0.41 |DB251 8.99 MC10231 599|UA1489 290 [BCA78 033 |[ZTX107  0.17
! 415250 4503 0.30 |74HC356 0.43 (DB25IC-2 10.13 |MC14049  120|UA723DC  0.52 BCAT® 033 |ZTX108 o.l7i_BEGS_‘
7aLson  oto |THLS2S O 8 087 |74HC365 031 |HD465DB255 MCI416  5389lUA747 055 |BCS17 019 |ZTX109  0.17[7BLDR 0.2
S P10 ljusora 024 lasio 0.24 |74HC366  0.31 | 12.50 MC14502 2 99|UAT49 160 [BCS47B 007 |ZTX3p0  018{76L12 021
741503 010 |74L5280 085 f4511 0.27 \74HC367 0.24 tDm-l 6.80 [MC14520 o0.19|UATES40 1.10 BCS48B 007 |ZTX302 0.19|78L15 021
741504 010 |74L5283 048 | 4512 028 | 7AHC3BE 024 DACOBOOL 14.99 {MC14541 096UAS63E 370 JACS4SH  0.07 |ZTX341 0.22 79105 023
741505 010 (7415290 023 4514 071 74HC373  0.34 |DF320ADJ 580 [MC14572 S598luAees7 048 [BCSS7B 0.07 |ZTX500  0.14/79L12 023
Lo 038 | 5205 057 | 4518 078 [7AHCI7T4 033 (DG126 1.75 Ipic1458  0.28|UDN2982 . 2.38 |BCss8B  0.07 |ZTXS501 022(79L15 023
Irareos 012 |7ats208  oe2 |4516 0.28 |74HCISD  0.43 |DG189 580 [lCi4584 4.99 [UHP400 4.99 [BCYS0 020 [ZTX502  0.22|7805 023
741510 010 | 7415209 116 [ 4518 0.25 [74HC393  0.31 |DG190AP 380 luc14e 045 |UHPA0Z 590 IBCYT71 0.19 |[ZTX504 0.2217812 0.23
741511 010 |74L5322 1.56 | 4520 024 | 7AHCA23 0.35 | DG308 280 (Mc1489 067 |ULN2002A 060 |BCY72  0.19 [2N2z19A  0.27!7815 023
74512 010 (THSIE D78 | ony 0.81 T4HC333 041 [DPB30A 520 ucisgs  599|ULN2003A024 80115 049 |2M2222A 0157905 025
o o3l f7asms 023 |4526 0.38 |74HC534 041 [DPB308 375 |uc1741 050 ULN2004A 039 JBDi31 036 |2N23ss  0.23 9 025
Y 7415366 0.26 | 4527 0.37 | 74HC563 0.45 |DS8B38 3.75 |mcado2 0.58 | ULN2803A 0.44 Igp132 0.36 [2N2484 0.24 -
521“.3}2 011 745367 025 | 455 0.38 [74HC564  0.45 |H104D 6.80 Iyc33q0 113 |ULN2AdY 155 |ppias 0.19 |2N2646 057 173305 0.37
741520 011 (7415308 027 |4s29 0.42 |74HC573  0.41 |H117 280 [gcaas 099|ULN3308 699 lan1is o019 IzstM 0.24' 78812 (1)-37
740521 011 | e37a 031 | 4532 0.30 [74HC574 0.41 |[H11A2 950 [pCcs4s 299 |UMB2C11 6.99 |gn137  0.19 |2N2904A  0.24 |LM323K -!;5
Tasez 011 l7asars 033 4534 218 |74HCE40  0.60 |H11CA (OPT) 99 [ucaz30 399 |UPBB212 699 lppiss o 19 |2N2905  0.20 LMIITT 043
aLs26 oy |74sS3r7 031 14536 0.98 |74HC643  0.71 [H148 575 IMCM2114 13.45/UPBB8286 260 [Br139  0.22 [2N2905A 020iLM200  o0.78
74527 on LRI 3'261 4538 0.35 |74HC846 1.09 |H157 1.75 MCT276 1.99|UPB8287 3.99 |pn14o 023 {2N2306A 020 I M723 0.34
sz oy 74530 4541 029 |74HC648  1.09 |[HDMS505  8.59 MpP1403  6.50{UPBB288 7.40 lBr1go 030 |2N2907 019 | |C SOCKET
74L530 0.11 4000 4543 0.44 | 74HCEB8  0.46 |HIM850% 550 MpDP1go3  048|UPD2114 1.75 lgria 0.30 [2N2907A 0.19 EXed oo
;ﬁ;g 8:§ SERIES 4555 0.33 {74HC2002 0.33 | HD46a50 9.7% |MrF10CN 2 85/ XR2206  3.95 ipr185 0.30 |2N2926 0.14 14 PIN 0.10
e Pl il Sl S PR 032 {74HC4017 031 |HDBIAO3  B.99 lygicapny 350 | ZOBEB1OP 3.99 |gy104 0.18 |2N3052 0261~ LN 614
7538 03 |4000 0-15 4 4560 1.16 | 74HC4020 0.37 |IIMG116P-2 0.9 |yyca05  9.87|ZB0ACPU 099 lgr1gs o1 [2N30s4 0863 [16P) o014
741540 0.13 | 4001 015 4oea 1.93 (74HC4040 038 [ICL7108 485 K401 899 ZBOACTC 135 igr1gs 019 [2N30SS  0.55 20 P oS
LA R =2 4002 0-15 {4572 023 |74HCA049 0.26 | \CA0%8 A% ukasos  9.99(ZBOBCTC 195 lgrig7  oi19 (2NIM4z 132 [20FRT i
[;21{"1 oo |4o0s 0.30 | 4rpq 0.22 |74HC4050 0.25 |ICM7555 029,570  975]780BS10 245 [pr1gg .19 [2MJ702  0.09 B0 ol olat
M 0 4007 018 |00 0.31 | 74HCA060 0.39 |ICM7556 078 |lynoyga)  150/78530 450 [Brigs  0.19 |2M3703  0.09 WPIN 024
74549 o061 |4008 0-291 4724 0.68 |74HC4075 0.15 | H5025 8% MOC8050. 199|ZN414Z 077 ipgoaam  027/2N3704 009 [P 024
7as51 011 |4010 021§ 40106 029 |74HC4078 0.15 | IH5029 S25|MP/884  14.99 |ZNAIGE  1.14 |grosey  0.27|2NITO5  0.09 |5 ares crnte
74L554 011 | 4011 0.14 | 45109 0.48 | 74HCA4511 0.39 | IH5033 575 MRI7I5  14.99 [zN423 092 |BFS7 032 |2NIT08 009 [ DIODES.
Mo 013 012 014 10161 0.31 (74HCAS14 079 IM6403 = 760 lpaCa9 1999 |zNAZSE 348 [BF258 035 |INITT3 1.60 oo e
7aLsis. s 14013 015§ 4163 0.40 '74HCA538 039 |IMS1400.35 3.99 iNvga7(  16.99 [ZNA26E 196 |BF259 032 |2N3819  0.28 ooz 0.23
741575 021 |401a 028 17s 0.34 | 74HC4543 0.65 | IM1600.45 13.99 |pog> 145 [ZNA27E 634 |BFI37 035 [aN3BBS 099 |0 g aq
741526 021 | 4015 029 —— 7aHC7266 0.25.1T132 ’ 1:.33 NAZE 3.60 jZNAZBE 5.14 |BFR40 038 [2N3503 0.09 huaoos . 0.25
LS 042 |4016 0.16 74HC KR2376 1950 |NESSA2 0.56 ZNAISE  4.35 [BFRSD 038 (N394 0.09 [ance 0.36
M4 | 4017 023§  gERIES (LINEAR |Cs {KR3800 1950 inpssiq 047 [ZNMBE 658 BeRa? 038 |2Nasos 009 INAGTT. o OLF7
F4L585 g:ﬂz 4018 D.25 T " XE] - L1685V 1.83 |NESSS D'“‘Eﬁm BFX29 0.28 2N39o6 0.09 1N4148 . 0.22
e R RS 017 | T O |ADsse  oes |L2rzM 164 [NEsse 026 - BExgs  0.30 |INA026 0.6 |1yg1q gmox 0.20
74L591 050 |4020 0.29 ;::mg 0'13 AD562 19.56 |L293E 3.16 NESES 0.94|AC125 BF X85 0.30 |ZNe0z7 0.33 |y 44149 0.40
741592 0.29 | 4021 029 |5 itos  qua |ADS#A 1490 |1295 5.99 |NESES 0.94|AC126 BFX87 043 | OA47 . 095
741593 0.24 | 4022 0.31 |- cos 013 |AD7501 080 |L297 4.90 |Nese7 .35 AC127 029 |Brxee 0.43 [MiNILPUSH TO OAD0 0.40
74595 038 | 4923 0.15 | TANERS 012 |AD7s41 820 (1298 484 |INES70  235(AC128 028 |BFYso  0.28 Y A9l 04s |
e 3% luo2s 020 |PMCI0 013 laD7se1 875 (13299975 1480 [Nes71 195/AC176  0.34 |BFYS1  0.25 |oreeEice i
745100 025 |4025 015 [ ict4 017 |AM2147-704.99 (L3977428 1299 [NEs72  220{AC187 035 {Bpyso .27 |[MFORAGLGRFew  (ZREAOAns
7415112 025 | 4026 0.39 4HC2D ,,'13 AM2167 492 |L4312679 14.30 [PAC150 7.75| AC188 0.38 |BFYsa 0.46 WIN TOGGLE 1.3W 007
Tastis 025 ld027 o7 [ PENCER 0410 [AM25LS07 1.50 |L5400491 245 |PaCise  1399/AD142 180 {BFYSs 046 Wit | GERAMIC
L °§§ 4028 027 ;::12.2 0.13 |AM25LS3741.80 [L7140273 2299 [PAL10LA 14.99|AD161  0.78 iBrvse 046 — -
s i 14029 0.8 |1 013 |AM25LS377190 (LB221484 240 [PALIGRe 8.75(|AD162 085 |BSxoo 0268 |l U2 .°7 |  CAPS.
7415125  0.27 |4030 016 | o 1iC4n 025 |AM25505 19.99 |LF3S5) 0.28 [PAL20L10 4.22|AF124  0.78 'BSX29 052 b e 047\ TuiesE vaLuEE cosT
7415126 021 |4031 069 1073 o.95 |AM25S07  4.99 |LF353 030 |PBL3717 2.99|AF126 046 [BSY95A 046 PR T Ee
745132 028 | 4033 0.54 7‘:‘(:73' 045 | AM25508 3.9 [1Fase 058 |PC725  750(BC107  0.12 |muos 139 | c?%vnc 18223347
TSI 024 4034 1.22 ;:HC;; 01 [AM25S10 4.99 |LM13600 068 |PCroaso. 7.25|BCIOTB  0.13 [Buzda 140 LELECTROLYTIC ;500 ),
;tmg“ls 062 | 4035 0.29 JAHC7E 0.18 AM2/520 1.99 [LM1458 0.18 |RC4558. 0.31 |[BC108 0.11 |BuU208 1.55 |22uF 25vOLT 000327_33,47.56,68
7415138 023 | 4040 027 fo HCus  g.o5 [AM2752a 899 (LM2917 195 IRCB202. B8.99|BC108B  0.13 |MJrzgss 075 ol G P2 199 ouwime cosr
17415139 0.25 |4041 0.29 2 o.ln AM27537 4,99 |LM301 0.29 |RM8263 12.99|BC10BC  0.14 [MJEI4C 0.35 liour avorr u.oalgwps.qcﬂ.wu_usspr'
74L5145 057 | 4042 020 7414C107 0 38 (AM27545 499 |LM307 0.90 [SAA1027 1.98 |BC109 0.13 |MJES20 044 m‘oﬂg(;gT 208 1120,150,180,220
TSer 056 la043 026 | 1ic127 032 AM27549, 1893 i3 034 [SAK1I15  1250|BC109C 0.1 |MJE321 059 [k Yavr o os [270.330.390.470
7415153 o027 | 4044 029 |7atic12s 022 AM2841  B8TSiM3ie 079 |SBAS0BY  4.95|BC140 024 [MJEJ0Sy 084 LU svoT 9% 560,880,820
7415154 o070 | 4048 0.29 74HC126 021 |AM2901  28.99 iy M324 0.21 |St4a8 1.86|BC141 0.26 [MPSA05  0.27 |100ur 16vOLT 0o |IN.INS_ 1NB.2N2
7415155 024 | 4047 023 k2 132 004 |AM2918 450 [ Maz4z o 79 [SL480 2.35/BC142 030 |Mpsaos .27 |I%UF 25¥0UT 008 3Ny 3Ng 4N
J‘7~1VLS156 024 | 4048 029 P - 5 AM2952 899 li Mais7 0.89 |Sten2 1.99|BC143 0.33 'MPSA12 027 [aowF 16VOLT 010 QNB‘ION.?ON
74LS1:;I gzo 4049 0.1p { 7AHC133 025 |, nocs 8.99 |{pm338 495 |St90159 14.95|BC147 0.33 MPSAS6 017 :%xg;&g o1 1100N
LSee 024 | 4050 0.1 | 74HC138 °-2: AM29818  4.99 limad9 021 |SMest6  3.99(BCME 033 | i o55 |iour ssvor  oes | P/STYRENE
7415101 o0 | 4051 023 | 74HC139 0.24 lay150657 899 | ma4p 120 |SWraze 075 |BCM9 0.1 TIP29A  0.30 [[00U TevOLT o2 [ =
745162 031 |4052 023 | T4HCIS1 024 laMsoo 960 jiuade o030 |SP705 089 [BC1S7 011 |pi20 0.30 |iroour 18vOLT oas | VAVES PE
7415163 031 | 4053 0.23 71Hc153 024 AM7910  14.50 [ 3sg 0.18 {STL106A 4.99 |BC158 0.1 TIP29C 031 [HooE es\\;&r o.52 |7 ,56,88.82.100
7415164 0.29 | 4054 0.54 | 7AHCGI54 037 [010914 8.99 | pineo a75 Isvzi2a 875 |BC159 011 Ip30 e FLUE 32 vOLT o9 |120,150,780,220
TaSes 047 |4oss 028 | 7AHCIST 027 layuo3s 899 |imase  0.7s |TBAI205 061|BCI60 029 (L 31 [Msoavaiecesee 270,330,390, 470
74L.5166 0.52 e H ! . o 30A 0,31 o woMiE ADVERT) [5G0, 680 820 1N
745168 058 | 4080 029 |74MLIS8 025 faM9122-25 278 (a1 229 |TBASIOS 049]BC1ESC o016 [ 000 03 panasl
745169 052 | 4063 027 |TAHCI80 031 (440900 35 999 | nse 0.39 [TRABZOM 025 [BCI69C 016 |poid U fom s 1N2, NS, IN8
745170 065 | 4066 0.96 [PAHEIE 024 | AM9150-35 14.99 || Mison  oaw [TCSS08 199 [BCIZ1 011 [rpA0 O30 faomseemouyrs |aNz 2Nz aN9
7415173 055 | 4067 179 | 7AHCIB2 024 | 00110 409 LMasag 1.12 |TC5%17  19.50|BC177 0.17 TIP31B 0.30 |SOLAR 4N7,5N5 GNB
ol oy | 4088 0.14 | 74HCI63 024 |AMg112045 999 Lag3a19 174 {TCA965 390 |BCI78 017 [Lot 03 oy S
745181 146 | 40160 0.30 | 74HC164 024 \p105144 899 | pquats 399 |TOMS091 350 |BC179 017 TIP32A 0.0 |SOCKETSAvarTERs | DY YESTR.
7415182 156 40162 031 | 74HC165 039 |,ye551 g gg L3915 199 [TDA2030 0.4 |BC182 007 |pp,p 70 | GOMRUTER DIScS AT 008 R EATH
74L5183 156 | 40173 0.4 | 74HCI73 031 | ,ypp) 16H 15,00 [ maes o1 |TDBO1570 493|BC182L 007 TIP32C 031 4 VALVES 0P 10
C174 0.24 19 B SPECIAL OFFERS:
74L5190 024 | 4069 o.18 |74H 2% |AMZB8120  12.99 || sea 1.10 |TDE2608  8.99|BC183  0.07 | Loy O |SPECIALOFFERS:  awow |
3:‘[:1’:; 8‘2‘3 4070 0.15 | TAHCI7S 024 1645040 0.35 |} msaz a.55 |TEA1001  575|BC183L  0.07 400 0.71 |Bresess __RESISTORS |
7asies o3 4071 o.to JTENTIOR OO0 [CAOBOE 049 | yp1g  gpg |VE111 180[BCISA 007 [poll Ollmensies ot
7405194 038 | 4072 016 [74HCI93 039 canony 499 711 oo [TLI12  5.50 [BCI8AL TIP34C 074 | 1.00 I 5 % ALL AT 0.02
| 7as105 023 | 4973 0.1p | 74HC194 0.35 Ioaz930E  0.73 |'joas 49 |TH119  2.60 |BC212 O7 lyipash  o09s|  _ |EAcHOR1sP
Tases o2 laors a.1g | 74HC195 031 |eaqig0r 038 LM 741 0.14 17LO6Y 033 [BG212L  0.07 |ypyee g gg [opueuteremnes. |FOR 10 OF THE
;:LSSQZQ‘: ‘(;3; 4076 0.29 |74HC240 0.3 [Cas240E  0.99 LM747 0.38 || 11062 0.39 [BC213 TIP36A 0.99 |:E$:%UAerv25 PN | SAME VALUE,
e 031 | 4077 0.1 §74HC241 035 CA3290 1,35 figa0a7 1.99 [ TLos4 043 |BC213L o007 TIP36C 0.99 IM(I)\LEI;;ONP:;CBC:‘TS METAL FILM AT
745241 03 | 4081 014 [7AHC242 005 opyg 289l ui sy 550 [TLOTE 0.30 [BC214 007 |Tipg1a 035 |1o PNCENTRONICS | ) b FAGH OR
745242 031 | go8p o |74HC240 043 oy, 14Ciynin2s3 599 (TLO72 033 [BC2IAL 007 |fpgon o35 |4.99 In 15 P FOR 10 OF
rassa o |4005 o026 [TENESS (20 D222 2%0lysipap 5o |TLoT4 044 BC2ITB 00D |Tpisg oy [iriohrSuea | SAME VALUE
745245 032 {4086 025 ::Hc:s'. o7 1DR14Z 9.90 l\gsCs1A  24.99( TLODT 0.31 BC20BB 008 [yp1ay o34 [Eaaia'ano wewns [ ROTARY i
7415247 031 | 4089 054 B CT oY iI:IzMB I75 fuanand1  12.00(TLOB2 032 {BCI0BH  0.08 [y ip1s2 0.36 ;?Lmv e 1 SWITCHES
M 289 065 | 4093 0.4 0-33 \040160_5 250 MET00 3.99fTLOBY 0.44 ;B8CI27 0.09 TIP141 1.05 2.99 M ALL AT 0.55 PEAGH. |
7415251 023 | 4094 ] U 1D416C 1.80 fmroy 5 g9l TBA120S 061 [BCa2B 0.09 |yio1an 105 |PIT S 1 POLE/12 WAY
rarsme 05 |4095 34 L AHCa7 033 00941 129 lupaieg) 390 TMM2018 24.99 [BC37  0.09 |ypiyy  qgg |z POLE/E WAY
745257 023 | 4097 117 O ons o3y |DBOABC-127 5.5 upasny  5.4n BC38 009 |1pygss 3 POLE/A WAY
1098 0.3¢ - - Ji4 POLE/3 WAY
— i
POSTAGE AND PACKING AT 99P PER .
EXPRE SS SALES:0273-771156
ALL PRICES ARE PLUS VAT AT 17 5%
NOMINMUM ORDE FAX:0273-206875
NO COUNTER FACILITIES.
AUTOMATIC AGCOUNT FACILITIES FOR
HEEE COMPONENTS | oot
SEND LARGE SAE FOR FREE
CATALOGUE. H OV E.
ACCESS/VISA CARDS ACCEPTED. SUSSEX BN3 SQZ
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AMSTRAD DMP4000 Entire printer assemblies including
printhead, platen, cables, stepper motors etc, Everything ber the electron-
ics and case Good stripper!! Clearance price just £5 REF: MAGS or 2
for £8 REF: MAGS8
VIEWDATA SYSTEMS Brandnew units made by TANDATA
complete with 1200/75 bullt in'medern, infa 16 remote cantmlled
oard. BT approved, Prestal compatble, Centronioa pinier por.
RGA colour and composite autput (works with any TV) complete with
power supply end fuly cased Price b5 just £20 REF; MAG20 Also
some customer returned units avalable at £10 sach REF: MAG 10
PPC MODEM CARDS These are high spec plug in cards made
for the Amstrad laptop computers. 2400 baud dial up unit compiete
with leads Clearance price is £5 REF: MAGSP1
INFRA RED REMOTE CONTROLLERS Originally madefor
hi spec satelite equipmeit but perfect for all sorts of remote control
projects. Our dearance prce |6 just £2 REF: MAG2
TOWERSSNTER!(ATIOHAL TRANSISTOR GUIDE. A
very useful book for finding equivalent transistors, leadouts, specs
etc £20 REF: MAG20P1
SINCLAIR C6 MOTORS Wehavea few left without gearboxes.
Theseare 12v DC 3,300 rpm 6"x4", 1/4 OP shaft £25 REF: MAG25
UNIVERSAL SPEED CONTROLLER KIT Designed by us
for the above motor but suitable for any 12v motor Gp to 30A
Complete with PCB etc A heat sink may be required £17.00
REF: MAG17
VIDEO SENDER UNIT. Transmits both audio and video signals
from either a video camera, video recorder, TV or Computer etc to
any standard TV setina 100' range! (tune TV toa spare channel) 12v
DCop.Priceis£15REF: MAG15 12vpsuisE5extra REF: MAGSP2
“FM CORDLESS MICROPHONE Small hand heid unit with a
500' range! 2transmit power levels Reqs PP3 9v battery Tuneable
to any FM receiver. Priceis £15 REF: MAG15P1
LOW COST WALKIE TALKIES Pair of battery operated units
with a range of aboul 200 Idesl for garden use of as an educational
toy. Price is £8 @ paif REF: MAG BP1 2 x PP3 reqd.
*‘MINATURE RADIO TRANSCEIVERS: A pair of walkie
talides with a range of up to 2 kilometres in open country. Units
measure 22x52x155mm. Complete with cases and earpieces. 2xPP3
req'd. £30 00 pair REF: MAG30.
COMPOSITE VIDEO KIT. Converts composite video into
separate H sync, V sync, and video 12v DC operation, £8 00
REF: MAGBP2.
LQ3600 PRINTER ASSEMBLIES Made by Amstrad they are

BULL'S
BULEETIN BOARD
MASSIVE

WAREHOUSE CLEARANCE
FANTASTIC £20.00 REDUCTION

REFURBISHED PC BASE UNITS
COMPLETE WITH KEYBOARD

FROM ONLY £29-00

AMSTRAD 1512 BASE UNITS
GUARANTEED
PERFECT WORKING ORDER.

A LOW COST INTRODUCTION TO THE HOME COMPUTER MARKET

AMSTRAD 1512SD
1512 BASE UNIT, 5.25" FLOPPY DRIVE AND

KEYBOARD. ALL YOU NEED IS A MONITOR AND
POWER SUPPLY. WAS £49.00
NOW ONLY £29.00
REF: MAG29

AMSTRAD 1512DD
1512 BASE UNIT AND KEYBOARD AND TWO
5.25" 360K DRIVES . ALL YOU NEED IS A MONITOR
AND POWER SUPPLY WAS £50.00
NOW ONLY £39.00
REF: MAG39

entire mechanical printer assemblies induding pri d, stepper
motors etc etc in fact everything barthe case and electronics, a good
stipper! E5 REF: MAGSP3 or 2 for £8 REF: MAG8P3
PHILIPS LASER ZMW helium neon tube Brand new full spec
£40 REF: MAG40_Mains power supply kit E20 REF: MAG20P2
Fully buitt and tested unitE75 REF: MAG 75.

SPEAKER WIRE Brown two core, 100 foot hank £2

REF: MAG2P1

LED PACK of 100 standard red 5mm leds £6 REF: MAG5P4
JUG KETTLE ELEMENTS good general purpose heating
element (about 2kw) ideal for allsorts of heating projects etc, 2for£3
REF: MAG3

UNIVERSAL PC POWER SUPPLY complete with flyleads,
switch, fan etc. Two types available 15961 at £15 REF-MAG15P2
(23x23x23mm) and 200w at £20 REF: MAG20P3 (23x23x23mm)
OZONE FRIENDLY LATEX 250mibettie of liquid rubber, sets
in 2 hours Ideal for mounting PCB's, fixirig wires etc £2 each REF:
MAG2P2

*FM TRANSMITTER housedinastandard working 13Aadapter!!
the bug runs directly off themains solasts forever! why pay £7007 or
price is £26 REF: MAG26 Transmits to any FM radio.

*FM BUG KIT New design with PCB embedded coll for extra
stability Transmits to any FM radio 9v battery reqd E5 REF:
MAGS5P5

«FM BUG BUILT AND TESTED superior design to kit, as
supplied to detective agencies etc. 9v battery reqd £14 REF:
MAG14

TALKING COINBOX STRIPPER originally made to

retail at £79 each, these units are designed to convert and ordinary
phone into apayphone. Tha untts we have genearally have the locks
missing and sometimes braken tinges, However they can he-adapted
for their original pupose of used for someshing etse?? Price is just£3
REF: MAG3P1

100 WATT MOSFET PAIR Same spec as 2SK343 and
28J413(8A,140v,100w) 1 Nchanneland 1 Pchannel, £3apair REF:
MAG3P2

VELCRO 1 metre length of each side 20mm wide (quick way of
fixing for temporary jobs etc) £2 REF: MAG2P3

MAGNETIC AGITATORS Cosisting of a cased mains motor
withlead The motor has two magnets fixed to a rotor thal spin round
inside. Thereare also 2 plastic covered magnets supplied Made for
remately stimingliquids! younay have ause?£3 eachREF: MAG3P3
2 for £5 REF: MAGSP8

TOP QUALITY SPEAKERS Made for HI Fl televisions these
are 10walt4R.Jap made 4° rouil with large shielded magnets. Good
quality general purpose speaker. £2 each REF: MAG2P4 or4 for£6
REF: MAG6P2

TWEETERS 2" diameter good quality tweeter 140R (would be
good with the above speaker) 2 for £2 REF: MAG2P5 or 4 for £3
REF: MAG3P4

AT KEYBOA RDS Madaby Apricot these quaiity keyboards need

SOLAE POWER PANELS

3FT X 1FT 10WATT GLASS PANELS
14.5v/700mA
NOW AVAILABLE BY MAIL ORDER
'£33.95 i

(PLUS $2.00 SPECIAL PACKAGING CHARGE)
TOP QUALITY AMORPHOUS SILICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSIBLE
APPLICATIONS, SOME OF WHICH MAY BE CAR BATTERY
CHARGING, FOR USE ON BOATS OR CARAVANS, OR ANY-
WHERE A PORTABLE 12V SUPPLY IS REQUIRED. REF: MAG34

ALSO TFTX 1FT GLASS SOLAR PANELS 12v 200mA
ONLY £15.00. REF: MAG15P3

justa small medification 1o un on any AT, they work perfectly butyou °

will have to put up with 4 or 2 foreign keycaps! Price £6 REF:
MAGSEP3

XT KEYBOARDS Mixed types, some retums, some good, some
foreign etc but all good for spares! Price is £2 each REF:MAG2P8
or 4 for£6 REF: MAG6EP4 =

PLC CASES Again miwed types sa you take achance next one off
thepie£ 12 REF: MAG 12 or twoldentcal ones forE20 REF: MAG20P4
component pack bargain 1,000 resisiars +1,000 capacitors (all
same valug) £2.50 a pock. REF:MAG2P7

1994 CATALOGUE
OUT NOW

FREE SOFTWARE!

Brand new, UNUSED top quallty Famous brond
licensed software discs. Available in 6.25" DSDD or 5.25"
HD only. You buy the disk and it comes with free BRAND
NEW UNUSED SOFTWARE. We are actually seling youthe
floppy disc foryourown “M EG A CHEAP"storage facliltles,
ifyou happento get software that you want/need/likeas
well....... you get a "MEGA BARGAIN' tol

DSDD PKT10 $2.99 REF: MAG3P7  PKT100 $14.00 REF: MAG14
HD  PKT10 83 99 REP: MAGAP3  PKT100 £26.00 REF: MAG26P1

LARGER QANTITY PRICES AVAILABLE ON APPLICATION

—

££££££€WE BUY SURPLUS STOCKE£££££E
TURN YOUR SURPLUS STOCK INTO CASH
IMMEDIATE SETTLEMENT. WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE
COMING SOON

1994 CATALOGUE.

PLEASE SEND 42P, A4 SIZED SAE FOR YOUR FREE COPY
MINTMUME QOUDE GALER €360 THADE ONDERS FROW J0VissomaT / S0HD0L,
URTVIRSITYES, & LOCAL AUTHORTTIRS WELCOMS ALL QOCLE SUlHLIT. SUBECTTO
QUR CONTITIONS OF BALE AND DNLEIS OTHERWISE STAT R QUARAMTTEET FOR 30
BAYS KIGHTS RESEXVEE TO CHANOE PRICES 2 DPECHCATICKS WITHOUT FIIOR
NOTICE ORDERS FURECT YOSTOUR QUOTATIONS WILLIKH.Y OWVEN FOR QUANTI-
TIES HIGHER THAN THOSE STATED

TSOME OF OUR PROCUGTS MAY BE UNLICENSABLE W THE UK

O ROA
N3 5QT
{ CASH PO OR CHEQUE

www americanradiohistory com

COMMODORE MICRODRIVE SYSTEM mini storage
device for C64's 4 times faster than disc drives, 10 times faster )
than tapes Complete unit just £12 REF:MAG12P1
SCHOOL STRIPPERS We have quite a few of the above
units which are 'returns’ as they are quite comprehensive‘unhs
they could be used for other projects etc Let us know how many you
need at just 50p a unit (minimum 10)
HEADPHONES 16P These are ex Virgin Atiantic You canhave
8 pairs for £2 REF: MAG2P8
PROXMITY SENSORS These are small PCB's with what look
like a source and sensor LED on one end and lots of components on
the rest ofthe PCB Complete withflyleads Pack of 5 £3 REF: MAG:
3P5 or 20 for £8 REF: MAGBP4
FIBRE OPTIC CABLE Made for Hewlett Packard sopretty good
stufft you can have any length you want (minSm) first Sm £7 REF:
MAG7 thereafter£1 ametre (ie 20mis £22) REF: MAG1 Maxlength
250m
SNOOPERS EAR? Originall made to clip over the earpiece of
telephone to amplify the sound-it also works quite well on the cable
running atong the walll Price is £5 REF: MAGSP7
DOS PACKS Microsoft version 3 3 or higher complete with af
manuals or pricé just £5 REF: MAGSP8 Worth it just for the very
comprehensive manual! 525" only
DOS PACK Microsoftversion 5 Original software but no manuals
hence only £3 REF: MAG3P6 5 25" only
FOREIGN DOS 3 3-Geman,French,italian etc £2 a pack with
manual 525" only. REF:MAG2P9
MONO VGA MONITOR Made by Amstrad, refurbished £49
REF:MAG49
CTM644 COLOURMONITOR Made toworkwiththe CPC464
home computer Standard RGB input so will work with othermachines
Refurbished £59 00 REF:MAGS8
JUST A SMALL SELCTION ofwhat we have- to see more get
our 1994 catalogue (42p stamp) or call in Mon-Sat 9-5:30
HAND HELD TONE DIALLERS Ideal for the control of the
Response 200 and 400 machines £5 REF:MAG5P9
PIR DETECTOR Madeby famous UK alarm manufacturerthese
are hi spec, long range intemal units 12v operation Slight marks on
case and unboxed (although brand new) £8 REF: MAGSPS
WINDUP SOLAR POWERED RADIO AM/FM radio com-
plete with hand charger and solar panel! £14 REF: MAG14P1
COMMODORE 64 Customer returns but ok for spares etc £12
REF: MAG12P2 Tested and working units are £69 00 REF: MAG69
COMMODORE 64 TAPE DRIVES Customer returns at £4
REF: MAG4P9 Fullytested andworking unitsare £12 REF: MAG12P5
COMPUTER TERMINALS complete with screen, keyboard
and RS232 Input/output Ex equipment Price is £27 REF. MAG27
MAINS CABLES Theseare 2 core standard black 2 metre mains
cables fitted with a 13A piug on one end, cable the cther Ideal for
projects, low costmanufacturing etc Pack of 10for £3 REF. MAG3P8
Pack of 100£20 REF: MAG20P5
SURFACE MOUNT STRIPPER originally made as some
fom of high frequency amplifier (main chip is a TSA5511T 1 3GHz
synthasiser ) but good stripper value, an excellent way to play with
surface mount components £1 00 REF: MAG1P1
MICROWAVE TIMER Electronictimerwith relay outputsuitable
to make enlarger timer etc £4 REF: MAG4P4
PLUG 4207 showing your age? pack of 10 with leads for£2 REF:
MAG2P 11
MOBILE CAR PHONE £5.99 Well aimostl complete in car
phone excluding the box of electronics nommally hidden under seat.
Can be made to illuminate with 12v also has built in light sensor so
display onlyilluminates when dark Totally convincing! REF: MAGEP6
ALARM BEACONS Zenon strobe made to mounton an extemal |
bell box but could be used for caravans etc 12v operation Just
connect up and it flashes regularly) £5 REF: MAG5P11
FIRE ALARM CONT ROL PANEL High quality metal cased
alamm panel 350x165x80mm Comes with electronics but noinfomna-
tion £15 REF: MAG15P4
SUPER SIZE HEATSINK Superb quality aluminium heatsink
365 x 183 x 61mm, 15 fins enamble high heat dissipation No holes!
£999 REF: MAG10P1P
REMOTE CONTROL PCB These are receiver boards for
garage door opening systems. You may have ancther use? f4ea
REF: MAG4PS
LOPTX Line output transformers believed to be for hi res colour
monitors but useful for getting high voitages from low ones! £2 each
REF: MAG2P12 bumper pack of 10 for £12 REF: MAG12P3

PORTABLE RADIATION DETECTOR

£49.99

A Hand held personal Gamma and X
Ray detector. This unit contains fwo
Geiger Tubes, has a 4 digit LCD dis-
play with a Piezo speaker, giving an
audio visudl indication. The unit de-
tects high energy electromagnetic
quanta with an energy from30KeV {0
over 1.2M eV and a measuring range
of 5-9999 UR/h or 10-99990 Nr/h. Sup-
plied complete with handbook.
REF: MAG50
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Single Board
Computer

Jason Sharpe describes how to build a simple, low cost, Z-80 based computer which

___ can be used as the basis for a great many fascinating and useful projects

A N recent years there has been an explosion in the
use of single chip micros in electronic products.

Small size, falling price, low power consumption and
increased functionality, are all contributing factors.

Most of the better known microprocessor families, which can
be found in anything from telephones to navigation systems, are
single chip devices. No external support ICs are required, as they
have small amounts of RAM/EEPROM/EPROM/PROM, clock
generators, I/O ports, ADCs, etc., on board.

For most amateurs however, the single chip project is out of
reach. Device programmers and development boards often cost
several hundred pounds, rising to several thousand pounds if an
ICE (In Circuit Emulator), is required.

This project is a low cost development board for the
Z84C15. All that is required to use it is a Z80 assembler or
cross assembler and a computer with a serial port arid simple
terminal emulation software.

The Z84C15 Microcontroller

The Z84C15 microcontroller, or IPC (Intelligent Peripheral
Controller) as Zilog calls it, consists of a standard Z80 CPU core,
standard Z80 peripherals and some custom devices, all integrated
onto a single chip, as shown in Figure 1.

e 2 = -

Its main features are

[ Standard Z80 CPU core and bus

| TTL/CMOS compatible
Two channel 8 bit parallel I/0 port (PIO)
Two channel serial I/O ports (SIO)
Four channel counter time controller (CTC)
Watch dog timer (WDT)
Built in clock generator controller (GCG)
Built in wait state generator

' Built in power on reset (POR) circuit
Up to 10Mhz clock
Small surface mount package
Power saving ‘Idle’ modes (50pA supply
current in STOP mode)
No demultiplexing of outputs required

internal memory on microcontrollers is often too small for all but
simple applications. The IPC has no internal memory, instead a
standard Z80 bus is available from the chip, allowing 64kB to
be accessed. Using the two built-in programmable chip select
pins only two OR gates are required to access two external
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Fig. 1A Block diagram of Z84C15 Microcontroller
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Fig. 2 Z-80 computer circuit
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i 3
2:22533555§85383385§ Construction
|'“'| ” ” |'| |‘| ” ﬂ ﬂ n ” n n” ﬂ”nﬂnn Due to the IPC package, this circuit must be constructed on
il i RN the double sided circuit board shown in Figure 3.
:i —¥H 2 95 % 85 8 — gtgng The IPC is mounted on the under side of the board. Mount
A3 =:: 3 :,= c._K,r26§ this first, so the board lies flat. Wear an earth strap and try not
A2 =] 3 7C/TO3 i it i i f i
e 5 b to tquoh the pins a}s |t.|s a CMOS device. Without special
A0 ] 15 —= zcmo1 equipment, soldering is a slow process. | used a 15W Antex
e — =iy soldering iron with a 1mm bit, grounded via a 10M resistor,
/B/SSE:E; = — l:lo and solder paste. Solder paste is a low melting point solder
o ,:-_':: e - .:;,__J 'AmF that does not leach as easily as normal solder.
/Bus‘;v?r: = g g::?'gw Position the device on the board. A vacuum pen is the
1 /RD ——] 284015 — best way to handle the device, though sticking a blob of Blu-
o -4 S N == et Tak to the top will suffice and is considerably cheaper! Check
| /MREQ C——] — vssl the orientation is correct, as it won’t be easy to remove once
’"2',;: ==' :,: g‘,ﬂ,v soldering is started. While still holding the device in place,
ARDY T——} 20 [——1 /BSTB i i
ogic o] ok apply a little solder pastel o g couple of pins and solder them.
PA7 C——] | PBG This should hold the device in place. Apply the paste to one
S — == = pin at a time, gsing a sewing pin, and solder as you go. A
] PA4 C—} 25 e couple of applications may be required for each joint. The first
‘l :ﬁ g = =J=, ng application may just tin the pin and track.
L —== —— L. Be careful not to get the IC too hot. Although the paste wil
W/RDYA C——} 30 35 0 '] 50— /ISYNCB melt when the soldering iron comes close, the (IC) pin and
I] I_HJ U U ” U “ “ U H U ” !J U U U “ UU track should be touched, to get a good joint. Figure 4 shows
. the process. Check each joint carefully for solder bridges and
gggss E é g 3 g 838 g E z E g g E a little solderwick can be used to clgarthese up. This process
pETEEFREQQe .  QREQAFER may take arcund an hour (or two with coffee breaks!), but
* ICT FOR THE 284015 trying to rush is a recipe for disaster.
The board is not through hole plated, so track pins must

Fig. 1B Pinout for Z84C15

memory devices.

As the IPC contains standard Z80 peripherals, those of you
familiar with the devices will have no problem programming it,
and may even have some software already developed.

|

be used to join tracks on one side to the other, Figure 5.
Crossed circles on the overlay show where they should be

placed. Turned pin sockets must be used for the ICs, so the

Many pins are required to make the above functions avail-

able. Often, microcontrollers multiplex several signals onto one

=

pin, which must be demulti-
plexed with external logic.
Zilog decided to have a pin
for every function - the IPC
comes in a 100 pin Quad Flat
Pack (QFP)!. This is a surface
mount device with a ~.65mm
pin spacing, and overall
package size of ~18 x 24mm.

The Circuit

As the circuit diagram, Figure
2, shows, few components
are required to make a

.1,

pins marked with dots can be soldered tc both sides. The case
of xtal1 should be soldered to the ground plane. Add the IDC
connectors last.

When constructed, check the board carefully for solder
bridges, etc. Then place the ICs in their sockets.

a) POSITION IPC OVER PADS USING BLU-TAK

Fig. 4 Soldering the QFP

b) APPLY SOLDER PASTE WITH A PIN

c) SOLDER d) FINISHED JOINT

working system. It was originally designed for evaluation of Testing INSERT TRACK PIN AND SOLDER TO BOTH SIDES OF PCB
the IPC and development, so most pins are available on It is possible

external connectors. Unused inputs are tied high with 4k7 1o test the Fig. 5 Soldering track pins

resistors to prevent spurious operation. A 10Mhz crystal is circuit L —i. |

connected to the CGC inputs. The CGC output (pin 68) is
connected to the system clock input (pin 69). Chip ‘select

fines /CSO and /CS1 are OR'ed with the /MEMRQ line. When
a memory access is attempted, /MEMRQ will go low, as will

the appropriate CS line, causing the OR output to go low,

selecting one of the two memory devices. The circuit board is

wired for two 8kB memories, which should be enough for
most applications. /CS0 must select a ROM, /CS1 can
select a RAM or ROM.

without using the monitor ROM by hardwiring certain instructions
(e.g. NOP), into a socket, and monitoring the bus with an oscillo-
scope. It will be assumed that the reader has the monitor ROM,

described later.

Figure 6 shows a couple of circuits that can be used to
connect the IPC board to a standard RS232 port. One requires a
+12V supply, the other operates from a +6V supply. The circuits
change the voltage level of the signals from TTL to RS232 and
vice versa. When one of these circuits has been connected to the

ELECTRONICS TODAY INTERNATIONAL

www americanradiohistory com




+5Y + =
=12
F 1 A i
1 16
2!u! + 4 2w MG
L—I[F—‘ 1 1468 14
s2 25 D-TYPE
-E:_E + |z2u L » 3
. ) veoa| - &|w
sz} MAX 1.9
<! 4 9
. { ]
x I s )=t msal [a—¢ 10 P11 |ars
L
mxea| [z} L o {z] |m 5 :
7
mrsa| [4} 1% s RTS {£] [rrs
12, 13 ‘ CNDoo g
rxoa| [3} RD AD {3] |ro |
']
sersaf [5} Niers ors {_3:] ers ’
mxea| [1e} {1] |eo ' we
[ =
Jrxca| |0 3 1
RXDA 3 RO
E P EH——o<Z ||
CLKTRGI E[L GND G 25 0-TYPE
zemos| [z 6 4
rtsa| [2} 7 {5] |ers
P ’ mxeal |18 |
FG o —OFG ]
muca| [7] 7
02 201D {1] |ane
3 3
RTSOQQ—ORTS CLKTRGA E
4 2 7] {oND
RD RD
°—————:><:—‘——‘° zemos| [z
5 5
CTS0— —O0CTS = .GNDU J‘_
sGo — Tosa
RS232 CABLE CONECTIONS
Fig. 6 RS232 buffer circuits and connection lead £

= = = S— B A

IPC board, it should be connected to the PC using the lead shown
in Figure 6.

If you have a PC and Windows, you can use the terminal
emulation program 1o set up a communications link between the
board and the PC. One sheuld set the following options on the
terminal program, i

-

Terminal Emulation - DEC-VT100 (ANSI) [
Text Transfer - Standard Flow

Control
Communications - Baud rate 4800

- Data bits 8

= Selop lotes il

- Connector COM2 -
or whichever port you

are using
- Flow control None
Parity None

- Carrier detect and

Parity check, off |
Modem Commands ~ Modem defaults None

You may also wish to change the font size. Save this information.
Connect the PC, and turn on the IPC’s power supply. If all is well,
a message should appear on the terminal window. If it appears |
garbled, check the settings, or reload the settings and femove and
re-apply the IPC power. Pressing keys (except space) should
cause the characters pressed to appear in the terminal window. -
If nothing happens, disconnect the RS232 line. Check the NOTE: IC1 IS MOUNTED TO SOLDER SIDE OF BOARD,
CLKOUT pin of the board is oscillating. If it is OK and there is Fig. 3 Component layout on double sided PCB
activity on the bus lines, ¢check the connections in the RS232 - E
circuit, especially that the lead is constructed correctly.
Otherwise, check the boards for bad connections, shorts, etc.

e tRpey it T RT A LAt |
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At last, a fully functional upgradeable
" PCB CAD system to suit any budget.
Substantial trade-in discounts are
available against other "professional”
PCB design packages ...

... call now for details.

Board Board




| . QVP :
SPECIAL OFFER =——J@se Ci—

| Spice Age for Windows for £95 incl VAT for a limited period.

We are offering a special version of
SpiceAge for Windows to students and

serious hobbyists. The version will = ; o S T
analyse medium sizes of circuits and Jmt PR Fauder grotysts chonhe { |
may be upgraded to the professional ‘ m ! [ Ll L S
version for the price difference. - .,.;.'.’ﬁ;;:-ﬁﬁ;a—,-}'!?-’-‘-;-'r?' e —j-

| e

SpiceAge is the program used by
professional circuit designers that lets
you “breadboard” even before you plug
in your soldering iron. It gives you
quiescent DC voltages, frequency
response curves and ‘scope-like traces

:y I 1l
inedy circuits. izn 5
d a9 nusd’_lﬁ-

0 . . . - ‘l

of your circuit ideas. Imagine how easy

it is to test new components and values without the risk of smoke! SpiceAge has a friendly editor

S

has a “lab” full of “test equipment” to let you inject signals and “probe” for voltages, currents,
dissipations, dB gains, phase angle, group delay and power consumption.

Requires Windows 3.0 or higher. S.A.E. please for information pack or £5 for demonstration kit.
ACCESS/VISA or cheque with order. Please state disk size. Those Engineers Ltd, Dept Ek03,
31 Birkbeck Road, London NW7 4BP. Tel 081-906 0155, Fax 081-906 0969.

lEngineers Lt A3

that lets you tell it what components to put in your circuit and how to connect them. SpiceAge |

g gy @ Fekaees EDimian
f — . HENRY's
Cromwell Chambers, 8 St. Johns Street, Tel: (0480) 433156 c'g%fcﬂ?omcs
Huntingdon, Cambs. PE18 6DD Fax: (0480) 413357 SUe
Ej
TEST EQUIPMENT SYSTEM CONSULTANCY 1 Eﬁgﬁ%'#ﬁgﬁé’f
Supply Replacement Parts
Maintenance Supply of Service &
Commissioning Operators Manuals
Components
Distributors for: z - 2 ?Hlu‘uﬁfm‘; ca
WAUGH INSTRUMENTS, RAMTEST LTD, KRENZ ELECTRONICS, PANTHER e m_i?‘ism
a% s =
| : -' ANy
‘ArFoRDABLE DATA ACQUISITION % Y/
FD{PCJS "”Goma?@'g’ LR STEn et b e e Gyl | “( (
. . : N\ WELCOME W"
ﬂg Single channel 8-bit Ato D 0 - HENRY'
® Plugs into printer port s
3 4 r
® Upto 25 KHz sampling L04 5 dg\({vva iggad,,
@ 0to 5 Voltinput range RETAIL - MAIL ORDER VERSION ondon W2 1E -
-7 ® i ; With price lists, special offers and purchase cgmponen.!s
_ Software dar:,:/g rBSArélcc vouchers. Send PO/Cheque £4.00 (UK) Telephone: G71-723 1008
I et s o E==H o Volmeter and Scope £6.00 (EC) £10.00 (Non EC) Callers £200. [ i IR L g
Software supplied on 3.5" software included Education, trade, quantity purchasers R RCRENAITE 0423
disk unless 5.25" specified, r | e Post or fax letterhead for FREE copy Audio and Test Instruments
Rlaase sand Chequies and PO's to:- +source code. with tradefquanity price list (UK) Telephone: 071724 3564
 C.P.Technology Overeas prces 8 above TadefOuantity
Red Lion Yard, Market Place,Blandford, Dorset DT11 7EB. ;gf,pg'.ﬂ"?ég 0;‘2259 je
N = (0358) 351562 :
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W SCHEMATICS B CIRCUIT ANALYSIS
@ PCB DESIGN M BUSINESS PACKAGES

B TRY-BEFORE-YOU-BUY SOFTWARE
WITH OUR SHAREWARE/PD DISTRIBUTION SETS!

PROFILE ELECTRONICS

100-102 WOODHOUSE ROAD, LEYTONSTONE, LONDON E11 3NA. TEL. 081 470 2038 {24 Hours)

Call us now! We have the widest range of
components available — At competlitive prices

CAPACITORS

e
{
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PROJECT

Bob Noyes designed this program-
mable stroboscope project to
provide those special effects for a
local school drama department.

ecent!y. the head of Crama at the local secondary
,‘ school approachad me as to the possibllity of

f producing a straboscope, but one with a couple
of extra features.

It had to be able to operate as a normal strobe, i.e. work
over a wide speed range in its own right with the controls
built in. It also had to be controlled from the lighting control
consul and so be directly under the control of the lighting
engineer. It had to be able to be fired on pressing a button
and be capable of being synchronised, if more than one
strobe was used. These remote controf signals had to be 5V
compatible and capable of being operated from the computer
interface on the lighting control, or a simple manual control
for more simple productions.

Because of the possible side effects for those students
susceptible to epileptic fits, the strobe should have two power
levels. There had to be a low level, in a medium sized hall, so
the speed and effect could be seen but would not be as
powerful as the level needed for an actual performance. It was
estimated that the particular sequence that the strobe would be
required for, although only lasting for under a minute on the final
performance, might well take a total of several hours in
rehearsal - hence exposing the students to the effects during
this time, albeit in short bursts. Full power would normally only
be used in the final stage production, but must be powerful
enough for the medium sized stage used in school productions.

For those of you who are not familiar with strobes, a
strobe is based around a xenon tube (flash gun tube). This
produces a very fast intense flash, unlike a tungsten light bulb
that has to warm up to get the filament white hot before light
is given off. The xenon tube relies on a gas breaking down
under a high voltage and hence is almost instantaneous.

Normally, a flash gun, once fired, has to charge up before
it can be fired again - this is due to it being battery driven and

hoscope.

the high voltage produced by a small invertor. A strobe is
normally mains powered and so can be fired as quickly as
required - power being no limitation. Although each flash is of
the same duration, the gap between flashes can be altered
on the speed control and, depending upon the setting,
normal movement can be made to appear as a series of still
frames taken from a movie film.

Unlike a film, where the still frames are shot very close
together to get continuous movement, the strobe effect
makes it seem as if only every tenth still is used, to produce
a very jerky movement that has “certain dynamic qualities”
(to quote the teacher). The slower the strobe runs, the more
jerky the movements, because the subjects on stage have
moved further between flashes when the stage is in darkness
and are only illuminated when the strobe flashes. Strobes
have been more commonly found in discos but because of
the possible side effects, their use has been limited over the
past few years.

The Principles of Firing a Xenon Tube.

The most commonly available xenon tubes come in two forms,
a short straight tube up to a couple of inches long and the U
shaped tube. The straight tube types are usually found in small
flash guns and the U shape in strobes and professional flash
units. The advantage of the U tube is that the flash is concen-
trated in a smaller, more compact area and hence the flash
produced seems brighter, having effectively two straight tubes
next to each other. These tubes are filled with xenon, an inert
gas but when a high voltage of 300-500V dc is applied across
its anode and cathode, the gas directly around the electrodes
ionises. Still next to no current flows and the tube shows no
visible signs of glowing. When a high voltage of 6KV or so is
applied to the grid (middle pin), the xenon gas breaks down and
conducts. When the tube does fire, it becomes a virtual short
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circuit, so the voltage across it
causes a very high current to flow,
albeit for a tiny fraction of a
second. Because of these high
currents, the flash rate should be

1 limited in order to maintain a

much lower average current. It is
not practicable to use this type of
tube for normal lights where its
firing rate would need to be
several hundred flashes per
second. The spec. for the tube
used here is around 100 flashes
per minute on continuous use, but
strobe effects on stage are of
limited time duration and this
speed can be exceeded for these
short periods.

Now the basic principles of the
“flashing” are known, the full circuit
can be explained. All of the
following circuit is at mains poten-
tial and cannot be touched when
on. Even after the mains has been
removed, the capacitors C6, C7
and, to a lesser extent C5, can
maintain a charge of over 300V dc
SO great care must be taken,
especially when getting the circuit
working on the bench. This circuit
is not recommended for
newcomers to electronics.

How It Works

Basically, the strobe has two
modes of operation. Firstly, there is
continuous flash at a variable speed
set on its speed contro! on the back
of the strobe. This function operates
around IC3, a standard NAND
Schmitt oscillator but with the addi-
tion of R8, D3. These two compo-
nents discharge C1 via the 12K
resistor and without these the oscil-
lator gives a square wave at IC3 pin
3, with equal mark to space ratio,
but in order to fire the thyristor TR1
and turn it back off again quickly,
only a narrow pulse is required, so
the sguare wave oscillator has its
output modified to produce low

i spikes. The charge path for C1 is

via R3, VR1 but to discharge it a

| 12K resistor is added in parallel. D3

prevents R8 from charging C1.

The output of IC3 pin 3 is
normally high pulsing low (see
Figure 4) when the oscillator is on
and high when the oscillator is off.
This oscillator can be turned on by
the switch on the back of the strobe
for manual operation. This is done
by switching a high +12V on to IC3
pin 1, normally held low by R5.

To facilitate the remote control
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1 Fig. 3. Board connections
of the strobe, the switch can be bypassed by IC1, an opto
isolator. When 5V are applied across the remote run pins of the
DIN socket pins 1 and 2, the output transistor in the opto
isolator turns on, pulling !C3 pin high, must be off or this feature
is bypassed by the internal run switch.

An opto isolator must be used, as the circuit of which IC3a is
a part is at full mains potential and any direct connection would
also be connected directly to the mains. IC1 then totally electri-
cally isolates the remote start pins on the DIN socket from the
rest of the live circuit. If the PCB is not being used for this circuit
and it is being built on strip board, all the track under IC1, IC2
should be removed because a track cutting tool leaves the
edges of the cut track perilously close and the mains could
easily track across such a small gap (see Figure 5). Making this
circuit on strip board is possible, but not recommended
because of the problem of mains tracking to adjacent tracks.

The choice of R1 at 120n enables the ‘remote’ to be run
from a 5V supply compatible with interfaces from computers. If
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increased to allow about 30Ma through the
LED of the opto. This might well mean
increasing its power rating as well.

The second way the strobe can be
used is to cause it to flash on demand, say
to compliment the flash of a gun. This input
is also used as the synchroniser input,
| because if two or more of these strobes
are used, a signal on this input on both of

= . them will cause them to fire at the same
; time. This can be a single flash or pulsed to
| form a conventional strobe but with the
speed set from the external source.

For this mode, IC3b is used because the
internal oscillator would be switched off or, more technically, not
turned on. This would cause a high on the output of the oscillator
IC3 pin 3 and hence on IC3 pin 5. Normally, R6 pulls up IC3 pin 6,
causing a low on the output of the ‘NAND’ gate pin 4. To produce
a flash pulse, a 5V pulse is required on the remote fire pins of the
DIN socket pins and 4 and 5. This is in turn taken to IC2 - another
opto isolator where the pulse appears on pin 5 as a low pulse.
This low pulse is taken to IC3 pin pulse delivered to IC3 pin 6 is
fast and not held low for as long as a normal pulse delivered on to
the remote fire pins. Although a fast pulse can be generated by
the computer interface, this input can also be driven by a press
switch too, for example, synchronised with a gun shot. If the
switch were to be pressed and held it would turn on the thyristor
and keep it on until the switch was released. Capacitive coupling
removes this possibility.

The output of IC3 pin 4 is capacitively coupled and taken to
the gate on the thyristor, TR1. R10 also prevents the thyristor
from false triggering when high currents are flowing around the
PCB, both in firing the xenon tube, hence discharging and also
in the recharging of the main reservoir capacitors.

At first sight, the operation of the thyristor looks a bit of a
mystery but it works in the following fashion. Normally the
thyristor is off, i.e. C5 can charge up via R13 as the trigger
transformer’s primary winding is only a couple of ohms. 300V or
so appear across C5 when the thyristor is tured on by a high
pulse from IC3 pin 4. C5 is discharged and a negative pulse of
300V appears on the primary of the trigger transformer. This is
stepped up by the transformer to produce around 6000V on its
HT output pin, the pulse that causes the xenon tube to break-
down, hence fire. As there is no direct loading on this HT pulse
it can be used to fire more than one tube. This property is used
in the boost mode where the HT pulse is used to fire both
tubes. Theoretically, tubes could be fired by this HT pulse if they
have their own power supply and care is taken that the HT is
kept well clear of anything it could possibly track to.

The xenon tubes, when they fire, almost go short circuit and
if they were connected directly across the rectified mains, would
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Fig. 6. Potentiometer mounting off PCB

blow the fuse or explode - dramatic but not cost effective. So
they must have a reservoir of power that they can discharge but
not be placed directly across the mains - hence the need for
R7, R9, C6.

The capacitor C6 charges up via D4, R7, R9. Large power
resistors are required because at the point of firing the full half
wave rectified mains can appear across them, albeit for a frac-
tion of a second. Two 10W resistors were chosen rather than
one 20/25W, in order to disperse the heat given off. If one
resistor of 220n was used, heatsinks or forced air cooling would
be required increasing the cost and complexity. Even with using
two resistors the same amount of heat is given off but more
widely dispersed. If the strobe is going to be used in

Normally, this type of supply is not used to power projects
because it is not isolated from the mains. There is no earth or
0V safe on this type of supply and a severe, if not fatal, shock
can be received by touching any part of it (as it is not
uncommon to find live and neutral reversed in a mains socket).

Because so much of the circuit is at full mains potential, it
seems pointless to have a mains transformer producing a
‘safe’ +12V supply and then having to explain where the
‘safe’ areas of circuit were, then using an opto isolator to
connect to the dangerous areas. It is far easier and cheaper
to use this type of supply and say all the circuit is dangerous.
The speed control pot VR1 must have a nylon spindle, not a
metal one and the pot should be mounted on the PCB. In no
circumstance should it be mounted directly on the rear panel
as the connections to it are at mains potential and they could
track to the chassis of the pot. Although the chassis of the
strobe is earthed, it is not worth taking the risk. If for one
reason or another it is not practicable to mount the pot on
the PCB, it must be mounted on an insulated sub panel as in
diagram 6. A gap of at least 1/2in should be maintained
between the pot and any spacer or part of the rear pane!.

All the switches, Mains, On/Off, Run and Boost, must be
capable of handling mains voltages and rated at an appropriate
current. The base chassis should be a metal one because a
plastic one might melt near to the power resistors. Special care
needs to be taken with the earthing. A nut and bolt should be
used to secure a solder tag, star washers should be used to
prevent the nut from becoming loose through vibration. If a
metal lid is used this should be earthed in the same way.

fast flash mode a great deal of heat will be given off
especially in full power or boost mode when R14, R15
double the amount of heat generated. As stated earlier,
this strobe is not designed for continuous fast flash
operation but to be used.as an effect for limited time
periods, be it for stage or disco operation. This as well
as the heat generated also reduces the possible risk of
inducing epileptic fits.

Ventilation is required in the case and great care
must be taken that enough heat can get out, but that
fingers or anything else for that matter, cannot get in.
To this end a grill is used but common sense must
be exercised as to the mounting and mesh size.
When in rehearsal, only one tube is used so the
boost switch remains off, but during a performance
both tubes are used.

The brightness of the flash is determined by the
amount of energy the tube uses during its ‘on time’. So,
to reduce the power, reducing the value of the reservoir &
capacitor was tried. Although this worked, the flash
was pretty feeble in the hall and so the use of two tubes
was found necessary for the performance, with just one
for rehearsals. For smaller halls or classrooms, the
value of C6 could well be reduced to, say, 22uF 450V.
Only trial and error can be used to obtain the optimum
value, but remember when touching these capacitors
they can still hold a charge, well after the strobe has
been switched off.

The +12V used to power IC3 is derived directly from
the mains supply via C3 1uF X rated capacitor (this
means the capacitor can be directly connected across
the mains). Only capacitors marked in this fashion
should be used. A normal 1uF will not work for long and
could cause damage to the circuit if it went short
circuit. R11, D6, D5, C4 complete the +12V supply.
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Operating from the External DIN
Connections

As can be seen from Figure 7, the two sets of commands
that are brought in to the DIN socket are:

a) Remote Run  pins 1 -2
b) Remote Flash pins 4 -5

Both are independent signals and do not have a shared
common. This is to allow either open collector or emitter
drivers. Both of these can be found on interfaces.

Because 30Ma or so is required to drive the opto isola-
tors, some kind of amplifier is used to take the TTL compat-
ible signal from the computer and amplify it. Figure 7 shows
how to wire each type of output, while Figure 8 shows how a
simple external fire button and external oscillator may be
used to control the strobe where a computer is not available.
Both of these methods have been employed to great effect
(excuse the pun). If 12V CMOS logic is used as the external
controller, either R1, R2 of the strobe will need to be
increased to 390n 1/2W or a 270n resistor is added in series
with the output signal of the control - this then keeps the
strobe compatible with 5V controls. When operating from
external control try to limit the speed of flash to a maximum
of 5 flashes per second. This, as well as limiting the heat
build up, keeps it outside the accepted possible danger
speed of 8-15 flashes per second for inducement of
epileptic fits.

Testing and Setting Up

The circuit should be made and checked and double
checked, things like the polarity of all the electrolytics, espe-
cially C6, C7, as well as the xenon tubes and diodes, etc.
The board should have all component leads cropped and

the PCB cleaned to remove the flux. The PCB should be
connected up to the switches and socket but not plugged
into the mains yet. The opto isolators’ input pins should be
checked with a multimeter to see that there is no circuit to
the live side of the board, i.e. there should be no reading at
all on the highest resistance range, indicating complete
electrical isolation. The earth should be checked back to the
plug to ensure a good electrical contact and this should
show complete isolation to the PCB. The internal fuse on
the back panel should be 1A slow blow and a 2A fuse fitted
in the mains plug. All this is common sense, but you can’t
be too careful with mains projects. While testing, remember
that just unplugging the mains does not render the strobe
safe as the capacitors C6, C7 may well be fully charged. To
remove this charge the mains should be unplugged, not just
turned off. Using an insulated piece of wire with bare ends,
the mains side of R14 should be shorted to mains return on
the PCB. This is shown as the discharge points on the PCB
layout drawing. The same should be done to the mains side
of R7 and, if the capacitors are fully charged, a small spark
may be produced so keep your eyes well clear. The two
parts of the circuit that may warrant modification are the
value of C6, C7 to reduce the low power brilliance and RS,
to adjust the speed range of the internal oscillator.
Remember if you are in any doubt, do not take chances -
contact a qualified engineer.

Casing the Strobe

No specific ready made box has been recommended for the
strobe. The one shown in this article was made out of thin sheet
aluminium (1.2mm) off cuts from a local engineering works.
Even if the lid is not made of aluminium, the base should be, so
that it can be earthed safely. As mentioned before, plastic
boxes are not recommended because they can distort or even
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* AIR VENTS MUST HAVE GRILL MATERIAL BOLTED TO INSIDE
# SPEED POT MOUNTED ON SUB PANEL - INSULATED AS PER FIGURE 6
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L Fig. 9. Mounting details

25.4mm MOUNTING PILLAR - NYLON
THIS DIAGRAM GIVES AN INDICATION OF POSITIONS - NOT TO SCALE

[~ BOLT COVER TO

melt when exposed to the heat of power resistors.

To bend the front and back of aluminium is easy enough
and can be done using two angle iron steel pieces clamped in
a Workmate and pressure put on the aluminium to bend. The
lid, however, requires bending over a greater distance and
hence much more pressure is required. An MDF lid is far
easier and can be constructed as shown in Figure 10.

The PCB should be mounted on nylon pillars at least 15mm
long, off the bottom of the box - the ones used in my unit are
256mm. Great care should be taken with all aspects of
mounting. Check that none of the wires are trapped when
bolting the PCB down and fitting the lid. A piece of reflective
coated cardboard was used as a reflector mounted behind the
tubes and in front of the main capacitors - this increases the
output brilliance considerébly so all the light is focused forward.

Around hole was cut in the front of the box and a piece
of clear but patterned Perspex placed inside and bolted to
the front. This keeps fingers out and adds a professional
touch as the patterned effect on the Perspex prevents any of
the internal workings from being seen.

It also helps diffuse the light to give a more even distribu-
tion, although do not look at this from close range.

The precise details of construction are left to the
constructor, as the

unit may be
required for floor
standing, in which
case feet can be
mounted on the
bottom, or fixture
mounted, in which
case a metal
bracket is mounted
over the top of the
box in order that the
strobe can be tilted
to the correct angle
and swivel.

After all's said and
done, this project has

MDF MOUNTED INSIDE
TO GIVE ADDED STRENGTH

A 10mm MDF COVER BOLTED AT BOTTOM
TO ALUMINIUM BASE VIA 1/2in x 1/2in ANGLE (AL)

Fig. 10. Mounting details

proved to be relatively
easy to construct and should present no problem to the seasoned
constructor. The school is over the moon with it and has since
used it in several productions to great effect - so much so that they
may well get round to paying for it soon!

RESISTORS
R1,2

R3

R4,5

R6
R7,9,14,15
R8

R10

R11

R12

R13

CAPACITORS
C1
Cc2
C3

C4
C5
C6,7
c8

SEMICONDUCTORS

IC1,2
IC3

DIODES
D1,2,3
D4,5

D6

TR1

MISCELLANEOUS
VR1

Xenon 1,2

Trigger transformer
Mains switch
Mains switch
Mains switch

120n
470Kn
47K
100Kn
100n 10W
12K

2K2

22n 1/2W
1M 1/2W
100K 1/2W

1uF Radial 25V
0.01uF 25V

1uF X (rated full
mains) 250 VAC
1000uF 16V Axial
0.01puF 400V DC
47uF 450V Radial
2n2pF

4N27 opto isolator
4093 CMOS

IN4148

IN4007

Zener 12V 3W
C106 D thyristor

2 Meg pot PCB
mounted

Xenon beacon tube,
Maplin FS 79L
6KV, Maplin JE 15R
2 pole, on/off

boost on, on/off
manual start, on/off

5 pin DIN 270 degree socket

IC sockets if required.
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Fig. 1 Block diagram

RANGE

Make better use of your digital multimeter with this simple add-on device
from Robert Penfold

_ he range of facilities offered by modern digital multime-
3 . ters seems to become greater year by year. In addition
to the usual voltage, current, and resistance ranges,
many now sport temperature and capacitance ranges.
The latest addition to digital multimeters is frequency
measurement. Although the maximum frequency that can be
read is usually far lower than the maximum frequency for a
d.f.m. (digital frequency meter), the ability to measure frequen-
cies up to (typically) a couple of megahertz is extremely useful.
Checks on audio frequency oscillators can be made, as can
checks on some crystal clock oscillators, b.f.0.s, etc. This
project allows one to add such a feature to your multimeter.

Frequency To Voltage Conversion

A normal digital frequency meter operates using a pulse
counting process. The basic scheme of things is to have the
input signal applied to a pulse counting circuit for a gate period
of ane second. The final value in the counter is then equal to the
input frequency in hertz. In a practical d.f.m., the gate period is
controlled by a high precision quartz oscillator so that a high
degree of accuracy is obtained.

The frequency ranges of digital multimeters seem to operate
using a different process. These devices work on the basis of
having a voltmeter with a full scale value of 1.999 or 0.1999V.
Every range of the unit, whatever is being measured, has to
produce a suitdble input voltage to the voltmeter circuit. In the
case of frequency measuring ranges, a frequency to voltage
converter circuit is obviously all that is needed.
Although this method should give highly accurate results in
theory, in practice it is difficult to produce a system that will give
the sort of accuracy that can be achieved using a pulse
counting d.f.m. The same degree of accuracy is not possible
anyway, since the 3 1/2 digit display of a digital multimeter can
obviously not give the same sort of resolution as the seven
digits of a typical d.f.m. display. For many purposes a d.f.m.
provides substantial overkill, and a set up of more modest
capabilities is stil perfectly adequate for much general testing.
Of course, it is possible to add frequency ranges to a digital
muitimeter using an external frequency to voltage converter.
This is the function of the project featured here. It can be used
with any digital multimeter which has a 1.999v range, and
provides full scale values of 1.999kHz, 19.99kHz, 199.9kHz,
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and 1.999MHz. Obviously the decimal point of the display will
be in the wrong place on the middle two ranges, but there is no

IN

IC5

System Operation

difficulty in mentally adjusting the position of the decimal point. z —T: E
o i

The block diagram of Figure 1 helps to explain the way.in which % %
3

the unit functions. A buffer stage at the input provides the unit

with a high input impedance of one megohm. This ensures that
minimal loading is placed on the circuit under test. An amplifier
stage then boosts the signal to a level that enables the following
stages to be driven properly. The voltage gain of this amplifier is
not very high, but it enables the unit to function with input

signals down to about 50mV r.m.s. ;
The amplifier is followed by a chain of three divide by ten | - B "_l

circuits. These provide the unit with its four ranges. The 1
frequency to voltage converter operates over an input frequency |
range of O to 1.999kHz. Switching in one divider gives an effec-
tive frequency range of 0 to 19.99kHz, two gives a range of 0 -

]

199.9kHz, and three give a range of 0 - 1.999MHz.

It would be possible to obtain the ranges by simply altering
the timing component values of the frequency to voltage

converter, but this would give inferior accuracy. The frequency [
to voltage converter works best at low frequencies. The divider
stages ensure that the frequency to voltage converter never has
to deal with frequencies of more than 2kHz, even if the input
frequency is as high as one to two megahertz. This consider-

12

ably improves accuracy on the higher ranges.

The frequency to voltage converter is composed of a non-
retriggerable monostable, followed by a simple lowpass filter.
The monostable is triggered on each input cycle, and it

16

produces an output pulse having a duration that is independent
of the input frequency. The pulse duration is controlled by a C -

14

R timing circuit. Suppose that an input frequency of 1kHz

12

produces the monostable autput waveform of Figure 2(a). This
has a mark-space ratio of 1:9, so the average output voltage is
one tenth of the supply voltage.

If the input frequency is doubled, the output pulses remain
the same length, but there are twice as many in a given period

lw
1C2

14,

of time. This gives the monostable output waveform of Figure

2(b). The mark-space ratio is 1:4, and the average output [

= e ey T i
! °V—_J:|- _MaL ﬂ ------ ‘l ______

16

|
|
1

1cC1

7

13

ls

13
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Fig. 2 Monostable output waveforms

Qz
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220R

<2
u

— s i Qa ]
voltage is one fifth of the supply voltage. In other words, e Jm f‘
doubling the input frequency has doubled the average output 3 g SEp
voltage. Increasing the input frequency to 5kHz gives a 1:1 52293 t
mark-space ratio, as in Figure 2(c). The average output voltage g
is now half the supply voltage. Like the input frequency, the | g L %

Z848¢

output voltage is now five times its original figure. |
In the present application it is just a matter of selecting C - R
timing values that give an output voltage of one volt per kilo-
hertz. The lowpass filter at the output of the unit smoothes the
pulsed signal to produce a reasonably ripple-free dc. output

Fig. 3 Circuit diagram
signal that can be read properly by the digital muliimeter. A | g 2
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basic 6dB per octave passive filter is perfectly
adequate,

Although a monostable is a very crude method of
frequency to voltage conversion, it actually gives very
good linearity at low frequencies. At high frequencies
the output waveform tends to deteriorate, and this is
reflected in reduced linearity In this case the
maximum frequency handied by the monostable is
just under 2kHz, and this is low enough to give
extremely good linearity from the CMOS monostable
used in the actual unit.

Circuit Operation '
Figure 3 shows the full circuit diagram for the
frequency meter adaptor. The input buffer stage uses
Jfet TR1 in a simple source follower stage R1
provides gate biasing for TR1 and sets the input
impedance at 1 megohm. Of course, at high frequen-
cies the input capacitance of TR1 reduces the input
impedance significantly, but this is not a major
problem as the input capacitance is only a few pico-

Fig. 4 Printed circuit overlay

farads. The voltage ampilification is provided by TR2.
Itis used as a common emitter amplifier having a substantial
amount of local negative feedback provided by R5. The voltage
gain is about 10 times (20dB) and this is maintained well over
the frequency range covered by the circuit.

IC1 to IC3 are the divide by ten circuits, and these are all
CMOS 4017BE one ef ten decoders. In this application it is only
the ‘carry out’” outpur at pin 12 of each device that is of interest,
and the other ten outputs of.cach 4017BE are simply left
unused. The reset and inhibit inputs are not needed either, and
are simply wired to the OV supply rail.

The monostable is based on IC4, which is a CMOS 4047BE.
This can be used in a variety of astable and monostable config-

e

Fig. 5 Details of the point-to-point wiring Skt
A

urations, but it is used here as a positive edge triggered mono-
stable. It is acting as a pulse shortener, so it must be used.in
the non- retriggerable made. C3, VR1, and R6 are the timing
components, and the output pulse duration is nominally 2.48 C
R seconds. VR1 enables & unit to be calibrated against a
known input frequency.

The components R7 and G4 form the lowpass filter. S2
enables the muitimeter to read either the output voltage from
ihe adaptor, or the supply voltage. A well stabilised supply is
essentidl for this application, since any variations in the supply
potential will produce proportional changes in readings.
Monolithic voltage regulator ICS provides a well regulatec! 5V

e ——

from the SV battery supply. The regulated supply voltage should
be checked with a new battery fitted, and the reading obtained
should be noted. The supply voltage must be rechecked each
time the unit is used, and a new battery should be fitted when a
significant reduction in the supply voltage is noticed. The current
consumption is only about 5mA and a PP3 battery is adequate.

Construction

Figure 4 shows the overlay for the printed circuit board. All four
of the d.i.l. integrated circuits are CMOS types, and they should
therefore be fitted in holders. The other normal anti-static
handling precautions should also be observed when dealing
with these components. TR1 is a Jfet device
not a MOSFET type, and it does not require
anti-static handling precautions. Ideally VR1
should be a multi-tumn trimpot, but it is
possible to adjust an ordinary type for accu-
rate results if great care is taken. C1 and C3
must be miniature printed circuit mounting
types having 7 5mm (0.3in) lead spacing if
they are to fit onto the board properly. Fit
single-sided solder pins to the board at the
positions where connections to the off-board
components will be made.

The prototype is housed in an aluminium
instrument case which measures about 150 x
100 x 75mm, but this is somewhat larger than
is really necessary. In particular, a much lower
profile case can be used if preferred. The
general layout of the unit is not critical, and
any sensible layout will do. Try not to have the
output sockets too close o the controls, or the test prods might
get in the way when adjusting the controls. You might prefer to
relegate SK1 and SK2 to the rear panel. Mast multimeter test
prods will fit 2mm sockets, but it will be necessary to use a
different type of connector if your muitimeter has non-standard
prods.

Details of the hard wiring are shown in Figure 5. This should
be used in conjunction with Figure 4 (e.g. point A in Figure 4
connects to point A in Figure B). ltis not necessary to use a
screened lead to carry the connection from JK1 to the printed
circuit board, provided that this lead is kept reasonably short,
S1is a standard 3 pole 4 waly rotary switch, but in this case

K1

SK2 l
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only one pole is used. it should be a break before make type,
not a make before break switch.

Adjustment and Use

As an initial check of the unit, switch the multimeter to the 20V
(19.99V) dc. range and set S2 to the battery check position.
With S3 set to the ‘on’ position a reading within a few per cent
of 5V should be obtained. With VR1 set at a roughly middle
setting, S2 set for normal operation and the multimeter set to
the 2V (1.999V) dc. range, the system should function properly,
but probably with rather poor accuracy.

In order to calibrate the unit, an accurate reference frequency is

448V
1k

sERm 1001
e 1.843 MHz

Z

. f b
Zz
oy o OUT
' e 470,
——
—c OV,
Fig. 6 Circuit of a crystal oscillator used calibration purposes

needed. Ideally, this frequency should be close to the full scale
value of one range, but it does not matter which range is used.
The accuracy of the adaptor is the same on all ranges. | bread-
boarded the simple calibration oscillator circuit of Figure 6. This
can be built quite cheaply even if all the components (including
the crystal) have to be bought specially for this circuit. If you
have a crystal calibrator with a 1MHz output frequency, this will
also suffice, as will practically any source of an accurately
known frequency in the range 1kHz to 1.999MHz.

Calibration is just a matter of setting the adaptor to the
appropriate range, connecting the calibration signal to the input,
and carefully adjusting VR1 for the correct reading on the multi-
meter. Very precise adjustment of VR1 is needed, but even
using an ordinary preset resistor it is possible to obtain good
accuracy if due care is taken.

In use, the ideal test lead is a screened type as used with
oscilloscopes, etc. Simple non-screened leads will suffice
however, provided they are reasonably short, and the equip-
ment is not used to make checks on signals having high source
impedances. As with any frequency measuring equipment, bear
in mind that there will be a certain amount of capacitance in the
test leads, plus the input capacitance of the adaptor to contend
with. This can have a slight detuning effect on some high
frequency sources.

Note that the adaptor does not have input overload protec-
tion circuitry, and that it should not be used with very ‘strong
input signals. The prototype suffered no damage when used
with input levels of up to 12V peak-to-peak, but it would prob-
ably be advisable not to use the adaptor with input levels much
greater than this, unless it is used with an oscilloscope type X10
probe. This will attenuate the input signal by a factor of ten,
permitting input levels of up to 120V peak-to-peak to be
handled safely.

The unit can be used with an analogue multimeter having a

sensitivity of 20k per volt or better. However, it is likely that
readings will be less precise than those obtained using a digital
multimeter. Bear in mind that the adaptor is only reliable when
providing output voltages of under 2.5V. With output voltages of
2.5V or more, it is possible that the monostable is not triggering
on every input pulse and that the output voltage produced is
misleading.

‘. RESISTORS (All 0.25W, 5% tolerance)

;‘ Rl 1M
& R2 1Kk5
;3 R3 680k

W ra 2k

= R5 12

@ Re 10k

i _

. POTENTIOMETER

VR1 22k sub-min hor preset

CAPACITORS
C1  100n polyester

C2 1p 63V radial elect
C3  4n7 polyester
C4 10p 25V radial elect
C5 100n ceramic
C6 100n ceramic
SEMICONDUCTORS
IC1 4017BE
IC2 4017BE
IC3 4017BE

%Y IC4 4047BE

IG5 UuA78LO05 (5V 100mA positive regulator)
TR1 BF244A
TR2 BC549

= MISCELLANEOUS

. JK1 3.5mm jack socket

~ SK1 Red 2mm socket

SK2 Black 2mm socket

S1 4 way 3 pole rotary (only one pole used)

S2 s.p.d.t. min toggle

S3  Rotary on/off switch

B1 9V (PP3 size)

Small instrument case, two control knobs, PP3

_ battery clip, 14 pin IC. holder, three 16 pin IC.
holders, wire, solder, etc.
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The Art of Linear
Electronics, by
John Linsley Hood.

Linear electronics covers

that part of the art
concerned with the handling
of real life signals of variable
size, shape and frequency,
such as are found in things
like audio amplifiers and
radio receivers. This hand-
book covers the principle
aspects of the subject in a
way that will not only intro-
duce the reader to the
basics of linear circuit
design but will also allow
them to begin to do some
designing themselves.

Drawing on the consider-
able practical expertise of
the author (John Linsley
Hood is a professional elec-
tronics engineer and consul-
tant, author or many books
and, as of next month,
author of a new series of
articles in ETI - Ed), this
book offers a hands on
approach to the how, what
and why of the components
and circuitry used in this
field, from thermionic valves
to MOSFET transistors, and
from quartz crystal oscilla-
tors to silver oxide button
cells. Useful information is
also given on topics such as
material properties or the
conventions used in compo-
nent labelling and theoretical
circuit drawing.

The open approach
offers the student an entry
to the world of real life
analogue electronics. The
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guidance on practical
matters also lays bare a life-
time of experience and
helpful advice for the more
skilled electronics engineer.

Published by Butterworth-
Heinemann.

ISBN 0 7506 0868 4
Price £16.95

Newnes Electronic
Toolkit, by Geoff
Phillips.
The author has used his 30
years experience in the
electronics industry to draw
together the basic informa-
tion that is constantly in
demand by everyone
involved. Facts, formulae,
data and charts are
presented to help the engi-
neer when designing, devel-
oping, evaluating, fault
finding and repairing elec-
tronic circuits. The result is
this handy reference source
which is recommended to
all electronics engineers,
students and technicians.
This is the kind of book
that is best kept within
reach at all times. It is a
concise and comprehensive
guide to electronics
concepts and rules of
thumb. It makes it easier for
the reader to source a
component, or choose
between two alternatives for
a particular application, and
it will save the reader a lot

of time and effort searching
through manufacturers’
specifications.

Fublished by Butterworth-
Heinemann

ISBN 0 7506 0929 X
Price £12.95

ALA SHAroLD

Circuit Source Book
2, by R.A.Penfold.
Mr Penfold is well known to
readers of ET| as the
designer of a great many

« useful projects. He is also

& well known as the author of
a number of successful
books. This is the latest in

: that series and consists of a
e collection of 170 useful

Z circuits.

The book has been
designed to help the reader
create and experiment with
€ his/her own electronic
» designs by combining and
& using the various standard
+ “building block” circuits
& provided. Where applicable,
: advice on how to alter the
« Circuit parameters is
® provided.

: The circuits covered are
@ mainly concerned with

: signal generation, power

& supplies and digital elec-

o tronics and as such is meant
& to complement the range of
: circuits provided in Circuit

e Source Book 1 (which

¢ covered filters, ampilifiers,

: voltage comparators, etc.).
5
[
&
k-
L
&

Published by Bernard

ISBN 0 85934 322 7
Price £4.95
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Electronic Circuits
Pocketbook, by Ray
Marston.
Passive components and
discrete devices form the bed
rock on which all modern .
electronic circuits are built.
This book is a single volume
applications guide to the
most popular and useful of
these devices. It contains 670
diagrams, tables and carefully
selected practical circuits.
Throughout the pocketbook,
great emphasis is placed on
practical user information and
circuitry, and all of the active
devices used are modestly
priced and readily available.
The book is split into
twenty chapters. The first
three explain important prac-
tical features of the ranges of
modern passive electrical
components, including relays,
meters, motors, sensors, and
transducers. The next two
chapters deal with the prac-
tical design of attenuators,
filters and bridge circuits. The
remaining fourteen chapters
are devoted to specific types
of discrete semiconductor
devices, including various
types of diode, transistor,
JFETs, MOSFETS, VMOS
devices, UJTs, SCRs,
TRIACS,
and various
optoelec-
tronic
devices.
The easy
o read,
concise,
highly prac-
tical and
largely non
mathemat-
ical volume
is aimed
directly at
engineers,
technicians, & -
students and competent
experimenters who can build
a design directly from a circuit
diagram and, if necessary,
modify it to suit individual
needs.

TWEwNES -
FLECTRONI
(IRCUITS

Fublished by Butterworth-
Heinemann

ISBN 0 7506 0857 9
Price £12.95
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ntod for caghl

* Factory burnt-in
¢ Standard 84 key
keyboard

A
» 256k RAM - expandable
to 640k
f* 4.7 Mhz speed
{* 360k 5-1/4" floppy
|= 2 serial & 1 parallel ports
™~ MS-DOS 4.01

! | Optional FITTED extras: 640K RAM £39. 12° CGA colour
monitor with card £39. 2nd 5-1/4" 360K floppy £29.95. 20

» 12" green screen
included

» In good used condition

 THE ORIGINAL SURPLUS WONDERLAND! (G=5iei)

COST -PC SPECIALISTS - ALL EXPANDABLE - ALL PC COMPATIBE

| Limbyte MFM hard drive £99.

- ony£99.00.

PY DISK DRIVES

514 " from £22.95 - 314" from £21.95!
Massiva purchases of standard S14* and 312" drives anables us
to presen! prime produc at industry beating low pricest All units

 {unless stated) are removed from often brand new equipment
y and are fully tasted, aligned and shipped to you with a m
guarantee and operata from standard voltages and are of .
ard size. Al are IBM-PC compatible (if 312" supported).
3.5" Panasonic JU363/4 720K or equivalent £29.95(B)
3.5" Mitsubishi MF355C-L. 1.4 Meg. Laptops only* £29.95(B)
3.5" Mitsubishi MF355C-D. 1.4 Meg. Non laptop ~ £29.95(B)
5.25" EXTRA SPECIAL BRAND NEW Mitsubishi MF501B
360K. Absolutely standard fits most computers £22.95(B)
* Data cable included in price.

Shugart 800/801 SS relurbished & lested £1 75.00{E)
Shugart 851 double sided refurbished & tested  £275.00(E)
Mitsubishi M2894-63 double sifed switchable

hard or soft sectors- BRAND NEW £250.00(E)

Dual 8" drives with 2 mbyte capacity housed in a smart case
| with built in power supply! |deal as exterior drives! £499.00(F)
End of line purchase scoopt Brand new NEC D2246 8" BS
megabyte of hard disk storagel Fulk CPU control and industry
standard SMD interface. Ultra hi speed transfer and accass lime
lzaves the good old ST506 Interface standing. In mint condition
and comes complate with manual. Only., ... E20HE)

| THE AMAZING TELEBOX!

Converts your colour monitor into a
. QUALITY COLOUR TV!!

TV SOUND'

& VIDEQ
TUNER!

The TELEBOX consists of an attractive fully cased mains
powered unit, containing all electronics ready to plug into a host
of video monitors made by manufacturers such as
MICROVITEC, ATARI, SANYO, SONY, COMMODORE,
PHILIPS, TATUNG, AMSTRAD and many more. The composite
video output will also plug directly into most video recorders,
allowing reception of TV channels not normally receivable on
most television receivers (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully tuneable 'off air' UHF
colour television or video channels. TELEBOX MB covers vir-
tually all television frequencies VHF and UHF including the
HYPERBAND as used by most cable TV operators. Composite
and RGB video outputs are located on the rear panel for direct
connection to most makes of monitor. For complete compatibility
- even for monitors without sound - an integral 4 watt audio
amplifier-and low level Hi Fi audio output are provided as

Telebox ST for composite video input monitors £32.95
! Telebox STL as ST but with integral speaker £36.50
as ST with Multiband tuner VHF-UHF-Cable.

Telebox MB
) & hyperband For overseas PAL versions state

5.5 or 6mhz sound specification. £69.95

Telebox RGB for analogue RGB monilors (15khz) £69.95

Shipping code on all Teleboxes is (B)
RGB Telebox also suitable for IBM multisync monitors with RGB
analog and composite sync. Overseas versions VHF & UHF call.
SECAM /NTSC not available.

No Break Uninterruptabie PSU's
Brand new and boxed 230 volts uninlarruptable powear supphies
from Densel. Modal MUK 0565-AUAF s 05 kva and MUD
1085-AHBH is 1 kva. Both have sealed lead acid batteries. MUK
are intemal, MUD has them in a matching case. Times from

merrupt are 5 and 15 minutes respectively. Complete with full
operation manuals............ MUK......£249 (F) MUD......£525 (G)

1992 Winter Issae of Display News now available - send large SAE - PACKED with bargalnsl

-ELECTRONIES -

L

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30
Dept ET.32 Biggin Way,
Upper Norwoord.
London SE19 3XF.

All prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. PO orders from Govemment,Universities,Schools & Local Authorities
welcome-minimum accouni order £30. Carriage charges (A)=£2.00. (A1)=£3 75. (B)=£5.50. (C)=£8.50. (D)=£11 50. (E)=£14.00 (F)=£18.00 (G)=Call Scoiland surcharge: call
All goods supplied subject to our standard Conditions of Sale and unless ctherwise stated guaranteed for 90 days Ail guarantees on a retum to base basis. Righls reserved to
change prices & specifications without prior notice. Orders subject to stock. Quatations willingly given for higher quantities than those stated, Bulk surplus always wanted for cash,

296

386 AT - PC386
- . &% e

=

* 640k R

* 2 serial & 1 parallel O
with standard SIMMS portg paralle . t2) ;nselgtI;IAM expanded ¢2 :erlal & 1 parallel
* 12 Mhz Landmark speed * MS-DOS 4.01 + 20 Mhz with 32k cache. * MS-DOS 4.01
¢ 20 meg hard disk » Co-processor socket | Expandable to 64k

¢ Co-processor socket
¢ Enhanced 102 keyboard

* 1.2meg 5-1/4" floppy . ywik Disk Accelerator
¢ VGA card installed Software - FREE

BRAND NEW AND BOXED!

ony$425.00.

= 1.2 meg 5-1/4" floppy

* 1.4 meg 3-1/2" floppy .
¢ EGA driver on board { g;?g:y&b%‘ﬂﬁ':,%ar With

BRAND NEW AND BOXED!

ony$$249.00.

The Philips 9CMO073 is suggested for the PC286 and the
CMB873 for the PC386. Either may use the SVGA MTS-9600
if a suitable card is installed. We can fit this at a cost of £49.00
for the PC286 and £39.00 for the PC386.

POWER SUPPLIES
Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a,
+24v 4a (6a peak). All cutpuls fuily regulated with over vattage
protection on the +5v output. AC input selectabls for 110/240
vac. Dims13" x 5" x 2.5°. Fully guaranteed RFE. £85.00 (B)

Power One SPL130. 130 watts. Selectable for 12v (4A) or 24 v
(2A). 5v @ 20A. £ 12v @ 1.5A. Switch mode. New.  £59.95(B)
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @
2a.-12v @ 0.1a. 6-1/4° x 4" x 1-3/4".New £22.95(B)
Greendale 19ABOE 60 watts switch mode.+5v @ 6at12v @
1a,+15v @ 1a. RFE and fully tested. 11 x 20 x5.5cms. £24.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v
@ 15a,-5v @ 1a,+12v @ 6a.27 x12.5 x6.5cms.New. £49.95(C)

U Enhanc%d 102 key * 40 meg hard disk

keyboar

ORS

14" Forefront Model MTS-9600 SVGA

| multisync with resolution of 1024 x 768.0.28
[} pitch. "Text” switch for word processing etc.
! Overscan switch included. Ideal for the PC-
386 or PC-286 with SVGA card added. Also
compatibe with BBC, Amiga, Atari (including
the monachrome high resolution mode}), Ar-
chimedes etc. In good used condition (possible minor screen
burns). 80 day guarantae, 15" x 14" x 12°, Onily............E159(E)
Okt 14" Philips Mode! CM8873 VGA mullisync

sy . With 640 x 480 resolution. CGA. EGA or
VGA, digital/analog, switch selectable.
Sound with volume control. There is also a
special "Text* switch for word processing,
spreadsheets and the like. Compatible with i
IBM PC’s, Amiga, Atari (excluding the
monochrome high resolution mode}, BBC,
Archimedes etc. Good used condition {possible minor screen
Boshert 13090.Switch mode.Ideal fordrives & system. +5v@ 6a, bums)90 day guarantee. 15" x 14" x 12°. Only ......... ... £139(E)

+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B) philips 9CM073 similar (not identical) to above for EGA/CGA
Farnell G6/40A. Switch mode. S5v @ 40a.Encased £95.00(C) pC and compats. 640 x 350 resolution. With Text switch with

Famell G24/5S. As above bul 24v 2 Sa. £65-00(CY amber or %reem screen selection. 14 x 12" x 13-1/2".......C99E)

BBC Model B APM Board KME 10* high definition colour monitors. Nice

tight 0.28" dot pitch for superb clarity and f§
£100 CASH FOR THE modem styling. Operates from any 15.625 khz |

G o

MOST NOVEL sync RGB video source, with RGB analog and |
composite sync such as Atari, Commodore
DEMONSTRATABLE Amiga, Acom Archimedes & BBC. Measures -
APPLICATION! only 13.5" x 12° x 11°. Also works as quality TV with our HGB

Telebox. Good used condition. 90 day guarantee. Only..£125 (E)
KME as above for PC EGA standard. £145 (E)
Brand new Centronic 14" monitor for | mpalibles
at a lower than ever pricel Completely CGA equivalent. Hi-res
Mitsubishi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz

L . 1
we are sure thal with a bit of axperimerntation and ingenuity many %ﬁm‘:ﬁa;&ﬁr B‘,?E“"" el %sfg":('é')'

usef appheallons will be dound for-this board!! It is supplied Nec CGA 12° IBM-PC cofﬁﬁel.tible High
complete with a connector panet which brings all the /O to 'D’ quality ex-equipment fully tested with a 90
and BNC type connectors - all you have to do is provide +5 and day guarantee. In an attractive two tone |
+12v DC. The APM consists of a single PCB with most major [jnpeq grey pla'stic case measuring 15°L X |
ic's socketed. The ic's are too numerous to list but include a 13 x 12°H. The front cosmetic bezel has 3
6502, RAM and an SAAS5050 teletext chip. Three 27128 hoon removed for contractualeme . 85
EPROMS conlain the custom operating system on which we raasons. Oni i 103 (E)

hava no data, On application of DC power the system boots and EO' vy and 26" AV SPECIALS

provides diagnostic information on the video output. On board Superbly made 'lfK?' manufacture, PIL afl solid state colour
DIP swilches and jumpers select the ECONET address and monitors, complste with composite video & sound inputs. Atrac-
enably the four axira EPRCM sockeis for user soffware, Appx. live teak style case. Perfect for Schools, Shops, Disco, Clubs.
dims: main board 13* x 10". Q1 board 14 x 3", Supplied tested In EXCELLENT little used condition with full 80 day guarantee.

with circull diagram, data and competition entry form, 20"....£135 22"...£155 26"....£185 (P

, CALL FOR PRICING ON NTSC VERSIONS!
Trio 0-18 vdc bench PSU. 30 amps. New ' 1 9 * RaCk cabinets
Masslve Reductions

Fuliteu M3041 600 LPM band printer
Virtually New, Ultra Smart!

DEC LS/02 CPU board
Rhode & Schwarz SBUF TV test transmitter
Less Than Half Price!
Top quality 19" rack cabinets made in UK

25-1000mhz. Complete with SBTF2 Modulator
Calcomp 1036 large drum 3 pen plotter
by Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front

BBC Model B type computer on a board. A major purchase
allows us to offer you the PROFESSIONAL version of the BBC
computer at a parts only price. Used as a front end graphics
system on large netwerked systems the architecture of the BBC
board has 50 many simiarities to the regular BBG model B that

S PPTIeTOERITIINtiT¢
Ilflfllfi!rilfll(ll,

convertet 75Kw  POA
POA

" veerzeerivetverers 3y

Thuriby LA 1608 lagic analyser

1.5kw 115v 8Chz power sourca

Antan Plltar 400 Hz 3 phase equancy

Newton Derby 400 Hz 70 Kw converiar

Nikon PL-2 Projection lens meter/scope door, full height lockable half louvered back

Sekonl¢ SD 150H 18 channel Hybnd recorder door and removable side panels. Fully ad-

HP 7580A A1 8 pen h'gh speed drum plotier juslable internal fixing struts, ready

Kenwood DA-3501 CD tester, laser pickup simulaior € 350 punched far any configuration of equipment mounting plus ready

| mounted integral 12 way 13 amp sockel switched mains digtribu-

m— BRAND NEW PI m fion strip make these racks some of the most versatlle we have

Microline 183. NLQ 17x17 dot matrix. Full width. ~ £139 (D) ever sold. Racks may be stacked side by side and therefore

Hyundai HDP-920. NLQ 24x18 dot matrix full width. £149 (D) require only two side panels or stand singly. Overall dimensions

Qume LetterPro 20 daisy. Qume QS-3 interface. £39.95 (D) are 77-1/2°H x 32-1/2"D x 22°"W. Order as:

Centronics 152-2 9 x 7 dot matrix. Full width. £149 (D) Rack1 Complete with removable side panels.......£275.00 (G)

Centronics 159-4 9 x 7 dot matrix.Serial. 9-1/2° width 99 (D) Rack2 Less side panels £145.00 (G)

LOKDON SHOP
Open Mon-5at*9-5.30
Thursday liti 3.00pm

DISTEL ® The Criginal
Free dial-up dalabase!
1000's ol items+info on line
V21,V22 & V22 his

081-679-1888

ALL ENQUIRIES

081:679-4414

Fax- 081-679-1927

215 Whitehorse Lang,
South Norwaod.
London. SE25.
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To start our quest for inventive ideas we look at the developm

nt of a simple little

device which creates a novel form of computer display.

-ﬂ,ﬂ year or so ago an acquaintance, the
S manager of a local shop, came to me
s with a problem which he thought | might

be able to solve. 1t concerned a window

display. What he wanted was a display which
would attract people and which, when the shop
was closed, would inform passers by about the
products on display.

I suggested that he use one of the moving sign-
board systems that are commercially available. But
apparently he had already thought about using such
a system. Although it was on the right track he had
dismissed the idea, the reason being that he did not
want to have a large black box stuck in the middle
of his shop window display.

He said that what he really wanted was some
means whereby the changing text display would
seemingly hang in the middle of the window with
people being able to see through it to the prod-
ucts displayed behind. Not so easy.

The Solution

This request started me thinking about ways in
which one could generate an image which
would appear to seemingly hang in mid air.
Some form of projection system using mirrors
was an obvious solution, the old stage tech-
nique for creating theatrical ghosts. But it was
a solution which would not necessarily work
very well in the wide range of lighting condi-
tions experienced by a shop window, and the
low light intensity generated by a computer
monitor, or moving signboard display. Use of a
projection TV was out of the question on

2.0"
* -
} ] 03" %02t l
0.45"
2.0"
BEND ——

0.6" 2.0"

i ‘;%63 e I‘? it T

CUT (FOR MOTOR BRACKET ONLY)
Fig. 1. Side plate cutting and drilling
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~Calling All Inventors

The unique thing about us humans is our
- ereativity and inventiveness. All-around us
 are products of our species’ creativity,

" things which have been designed by people
- who percelved a problem, or a need, and
__ then sat down and used their brains and

knowledge to invent something which
solved that problem or those needs.

ritain has long had a reputation as aland of inven:
tive people. Without a doubt we have a history of
inventiveness of which we can truly be proud, but being
inventive depends as much upon the way that we look at
life as it does upon the knowledge and resources gvailable
o the prospective inventor.

Success in innovation is largely an attitude of
mind. which allows us to percelve problems and
needs. An attitude which then forces us to solve
those problems rather than simply shrugging our

shoulders and accepting the situation, or waiting for
someone else to solve them.

It is the importance of this attitude which makes it so
hard to create an innovative society where one does not
already exist. It is the reason why it is so dangerous to
discourage innovative ideas and an innovative culture. if
you look at the backgrounds of well known inventors
you will discover that most had fathers, grandfathers,
and great-grandtathers who were also inventors to a

greater or lesser degree.

As editor of ETI,  want to encourage readers to

3 become inventors, not necessarily inventors in a
commercial sense, but to be inventive. Not to sit back
and blindly follow a project in every detall, but to think

of ways of improving it, or of entirely new ways of
solving the same problem.

We do not need wel! equipped workshops and labora-
tories to be inventors, neither do we need large financial
resources. What we do need is the ability to work out ways
of solving a problem and, for that, a pencil and paper are
often resource enough.

To show that innovation is not difficult and is something
that any reader of ETI can do, | am, over the next few '
months, going to describe a number of unusual, and |
hope innovative, ideas. They may be original, as far as |
know they have not been described before, but the
inventor can never be sure of compiete originality. .
All these inventions have been built with the hand tools -
that most hobbyists and DY people will already have.
They have been built on the proverbial kitchen table and
they have been built at less cost that a take away Chinese!
T So lets be inventive, and lets hear about it in ETI! 5

|

l Nick Hampshire . : g

e et

grounds of both size and cost.

The problem was a lot harder than I initially
thought!

This difficulty made it all the more intriguing. As

MOTOH & GEARBOX

eye by rapidly sweeping a line of LEDs across the field of view.
In this way the viewer would just see a computer generated
image built up from dots that would appear to hang in the air. If
painted black, the cable to the LEDs and any mechanical
support would just appear as a blur in all but the brightest light
conditions.

To try out the concept | mounted a line of eight LEDs on
the end of a rod and with the aid of an octal Darlington driver
chip connected the LEDs to a parallel I/0 port on a PC. A
small program written in Basic was used to output a simple
dot pattern. When | ran the program, the line of LEDs lit up
as | expected they would with a barely perceptible flickering.
But when | waved the rod around, lo and behold a rather
jumbled dot pattern appeared to hang in mid air. The
concept worked, it now needed to be refined so that it would
display a proper image.

The first thing that was needed was a mechanical system
for moving the LEDs back and forth over a set path. The line
of LEDs would have to move very rapidly and would have to
retrace the same visual path at least five times per second.
The retracing of the path would have to be accurate, other-
wise the resulting image would have an unacceptabile jitter.

The problem is that the LEDs have to be connected to the
computer. This ruled out mounting them on the outer radius
of a transparent rotating disk, or a transparent rotating belt.
Building a reliable commentator to connect between the
fixed cable from the computer and the rotating component
would be too difficult.

The solution had to be a reciprocating system and the
most obvious was a metronome type oscillating rod with the
LEDs mounted on the far end. To swing it back and forth - a
small geared dc motor with a crankshaft. A means of
detecting when the oscillating rod had reached the end of its
swing was also needed, so that the computer could have a
fixed reference point from which to start its display output.
For this, an optical sensor on the crankshaft would be ideal.

The Prototype

In order to keep costs down and make construction easier, the

VEROBOAAD LED ARRAY,

f*

RECTANGUL AR 8HASS SECTION

_» BRASS TUBE

VERQROARD CIRCUIT

so often happens the solution came in a rather
oblique manner. During a discussion about movie
making someone mentioned the phenomenon of ‘
the retention of a latent image by the eye. This was
the solution, to build up an image in the viewer’s
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Fig. 2. Arm assembly

ELECTRONICS TODAY INTERNATIONAL

45

www americanradiohistory com




prototype was kept quite small, probably about half
size. But even so, the sweep of the oscillating arm |
produced an image area of about twelve inches
long and just under one inch high.

All the various bits needed to build the mechanical
part of the design were obtained from a local model
shop, and it was built with just a few DIY todls.

A small geared motor from Como Drills, outputting
230rpm, provided the motive power. This was
mounted on a simple case made from thin (.032in)

IR Tt e : ::1f:i}3?

3

!

cOPooboUe
@
'9:
3

Fig. 5. Veroboard Layout

sheet aluminium. This was cut using a small hacksaw
to give two pieces 3.5 x 4in square. The two sheets were then
taped together, the site for each hole marked with a punch (a nail
lightly hit with a hammer) and then drilled with an electric drill fitted
with a 1/16in bit. The four holes in each comer, the two mounting
holes at the bottom and the two in the centre were then redrilled
to 5/32in diameter (see Figure 1 for cutting and driling positions).
One of the two plates was then further cut and drilled to
provide the motor mounting bracket. Once all the driling and
cutting was done the two

r

plates were folded over a
block of wood using hand
pressure, and another piece
of wood as mallet/former.
The two plates were fixed
together using 2in 4BA bolts
and nuts.

FLAT SIDE OF LED

wide enough to take a 6BA
bolt. At right angles to the
rod was soldered another
piece of 1/16in brass rod,
about 2 in long and posi-

S
-
]
A ST The actual reciprocating
LEDS [ arm was made from a 12in
Li'g“ i long 1/16in brass rod, at
I.ED: E( one end of which was
LED1 ! soldered a wider piece of
1] brass with a 2in slot cut in it,
+5V L=

COMPQONENT SIDE |

tioned about 3/4in above the end of the slot (see Figure 2).

The camshaft was constructed from a standard 2in Meccano
pulley, attached to the shaft from the motor gearbox. A 1/2in long
6BA bolt was put through one of the outer holes in the pulley and
attached with a screw. On the other, the motor side of this pulley,
a disk of black painted cardboard was glued, in which a small
1/8in hole was cut at a position 180 degrees from the bolt. This
was for the optical sensor.

The line of LEDs was assembled on a small piece of Veroboard
(see Figure 3) together with a SIL resistor pack. The sides of each
LED had to be carefully fled down so that they fitted side by side
on a 0.1in spacing. The wiring proved a problem. Since nine wires
were needed, even the finest plastic covered wires were quite
bulky, and it was important to keep the reciprocating rod as thin
as possible. The best solution was to use thin enamel coated wire
that was taped onto the rod with masking tape. To allow the rod
ease of movement the bottorn 4in of wire, between the rod and
the board containing the electronics, were left free and untaped -
this can best be seen in the accompanying photograph.

The actual display output electronics are shown in Figure 4 and
consisted of a ULN2 octal Darlington driver IC, connected to Port
A of an 8255 based PC I/0 card (in this case the PC I/O board
produced by Maplin), and driving the eight LEDs. The system also
used an optical sensor to detect the rotating hole in the cardboard
disk. This sensor consisted of an infra red source and a sensor,
the sensor being connected to line 1 of Port B on the 8255. Note
that the 1M resistor on the photosensor can be lowered in value to

| Fig. 3. LED Veroboard = ~ reduce sensitivity, or
o | raised to increase sensi-
tivity. The circuit was built
oV B +5V o on a small piece of
D_—‘—«w P r Veroboard as shown in
wao| [ 1 18 ! < :l:l =Y ;;gn Figure 5.
pat | [H—2 7 I/‘/' ——4! LEDO ; ; The Control
AR i : o | Program
paz | [} 3 LK—-{:I—' : £ The control program was
1 y. /E r written in Basic and is
PA2 A8 OLhzma 15_“__.;:}_‘. h GND i very simple. It consists of
A ‘ g GND three parts. The first part
paa 5 - ———¢ SEREIR oA defines the starting loca-
//: H tion of the 8522 registers,
pas | [H— 9 sets up the I/O control
{ //i ‘ ‘ register, initialises an array
o z = ; where the dot pattem wil
// : be stored and then loads
el 8 1_{‘_:4—_—,_ the dot pattem from a
[ s;'; AL LS data staterment into the
ov [:}- otk 1Y 2208 array. Note that the data
staterments store decimal
DISPLAY CIRCUIT MOTOA CIRCUR values, the binary equiva-
Fig: 4. Circuit diagrams lents of which indicate the
L dot pattern at each posi-

tion in the sweep. Always
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set the first few values to zero since the beginning of a sweep
tends to be rather jittery.

The second part of the program is a small loop which tests for
a negative, or zero, pulse coming in from the photo-

fastening the unit to a good solid base.

As far as the electronics are concerned, testing the LEDs
is simply a matter of connecting the circuitry to the computer
and running a little test program which will turn the LEDs off
and on. A similar technique can be used to test the IR
source and sensor, but be warned that the IR sensor will
also react to daylight and artificial light. This means that the
system will only work when enclosed in a reasonably light
proof box, the inside of which, together with the mechanism,
should be painted matt black to stop unwanted reflection.

Depending on the PC being used, the processor speed,
the motor voltage, motor gearing ratio, etc.,. it may be
necessary to alter the timing delay in the code in order to
ensure generation of a suitable display.

sensor on line 1 of Port B. The occurrence of this pulse 1
indicates that arm is at the beginning of its sweep and Prog
that the program can jump to the third part. This third
part is another loop which simply scans through the 1 REM
data array displaying each byte in turn. A small 2 REM
FOR...NEXT loop is used to generate a delay between 3 REM
each dot display and thus ensure that the pattern is 4 REM
properly spread. 5 REM
6 REM
Final Assembly and Testing ‘ 7 REM
Once all the various bits have been located, 8 REM

assembly is fairly easy. The mechanical compo-
nents are rather noisy and application of a small
quantity of light grease should help, as will

40
RESISTORS 50
? R1-8 220R SIL 60
£ R9 220R 1/4W 64
a - R10 1M 1/4W 65
(7% 66
l" SEMICONDUCTORS 70
a IC1 ULN2803A 80
- . LED1-8 submin red 90
* LED10 IR LED 94
oT1 IR Phototransistor 95

102
MISCELLANEOUS 96

Geared motor 430G from Como Drrills, 100

Deal, Kent. CT14 OPA. 101

Tel. 0304 612734 - price 102

£4.85 110

Veroboard 12 tracks x 2.5in 120

Aluminium sheet 0.032 x 4 x 10in - K&S 199

Engineering, from model shops - £1.00 400

.. Brassrod 1/16in diameter, 12in 401

E long - K&S - 50p 402

Brass tube 5/32in diameter, 12 in 403

long - K&S - 70p 404

Bolts 4BA x 2in 4off plus 12 x 405

4BA nuts val

Bolts 6BA x 1/2in 3off plus 4 x 406

6BA nuts dot

Meccano 2in pulley 407
3ft 11way ribbon cable or

37 way D type connector 408

* (only needed if used with the Maplin PC 409

Parallel I/0 Board) 410

Approx. 20ft of .236mm 500

enamel coated wire. 510

ram Listing for Latent Image Display

Program to display a simple line of text using
the latent image display hardware and circuitry.
The program has been designed to run on a system
equipped with a Maplin 8255 PPI based parallel PC
I/0 port. Port A is configured as an output and
port B as an input.

KEE A A A A A A A AAAAAAAAAAAA AR AR A AR A AR A XA KA AR AR R A A A A A KA XK

set up data array and initialise I/0O ports

10 BASEADD%=&H300
20 DIM A(50)
30 OUT BASEADD%+3,130

FOR Q = 0 TO 25

READ A(Q)

NEXT Q

REM

LOOP TO CHECK OPTICAL SENSOR INPUT
REM

SENSE%= INP (BASEADD%+1)

IF SENSE%=0 GOTO 100
GOTO 70
REM
REM loop to display image - note delay in lines 101 and
REM
FOR =, W0 25
HOIR 2= Al 4
NEXT X
OUT BASEADDS%, A (Q)
NEXT Q
GOTO 70
REM
REM Data array to generate image. Note that the first
REM six characters are 0, to allow the arm to stabilise.
REM This data array displays the three characters ETI.
REM The first line of dots is the upright part of the E,
REM for this all eight LEDs are lit by outputting a
ue
REM of 255, or binary 11111111. The next two lines of
s
REM are the horizontal parts of the E, a value of 137,
REM binary 10001001, repeated twice. The other two
REM characters are built up in a similar way.
REM
DATA 0,0,0,0,0,0,255,137,137,0,0,128,255,128,0, 0,255
DATA 0,0,0,0,0,0,0,0,0
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TOP
QUALITY
BINDERS

TO TREASURE YOUR COLLECTION OF

ETI

12 copies of your magazine kept in pristine
condition in these classic, sturdy binders

—--—__-----_—_----——--—
| Please supply binder/s at only £6.95 each, including |
| postage & packing (UK only, Overseas please add £1.50).

|

nclose my cheque M/Oforg .............. made payable to |
or piease debit my Access/Visa Expiry

8 S O S o B (S

O T O tarw bl Bmd ety e Mt e " R e s o ey s
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e
v

[

NG TICHIS. P F e, L Be AL —. 1) 1 sl il S s

T S S T S S —
w

Send this coupon and payment to; ASP ET/ Binders Offers, Argus Hause
I Baundary Way, Hemal Hempstead, Herts HF2 75T, :
l Or why not arder by phone? Call s on {0442) 56551

You may receive further information whic may be of interest to you.
l Please allow 28 days for defivery

L2 1 X "]

7 ~

Looking for
a publisher?

5 intemationally eswablished publishers in the
specialist field of model, hobby, crafts,

woodwork and engineering, we are
constantly seeking new titles.
If yca have a synopsis, manuscript or idea that
you are confident will enhance our list and that
you can develop with us, please write, call or
fax...

Beverly Laughlin
ARGUS BOOKS,

Argus House,
Boundary Way,
Hemel Hempstead
HERTS HP2 7ST

Telepbone: 0442 66551
Facsimile: 0442 66998

e -

WINTER 1993/94
CATALOGUE

wits © test cquipment

‘mentnl!

The new enlarged
Catalogue is out now!

» New direct phone lines for prompt service
» 16 more pages

» £££’s worth of discount vouchers

» 100’s new products

» 240 pages, 26 sections, over 4000 products

» New section of entertainment and accessories
including disco equipment, audio mixers, car
amplifiers, crossovers, speakers and boosters

» Complete range of Velleman kits now stocked

» The latest scanning receivers and accessories

» New Ni-cad batteries and chargers

» New range of telephone equipment and accessories
» Published December 1993

» Available from most large newsagents
or direct from Cirkit

» Send for your
copy today!

| Cirleit =
CIRKIT DISTRIBUTION LTD

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 448899 - Fax (0992) 471314
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Universal interface allows any computer to be used to learn
or teach programming for control using any dialect of Basic.

@ Very affordable at £36.00inc. in UK (add £2.00 P&P o'seas).

@ Plugs onto the parallel printer lead, no tools required.

® 8 programmable outputs via standard connector, 500mA each.

@ Outputs monitored by LEDs to assist in program development.

® Supplied with wefl-documanted programs ailowing newgomars to

quickly progress to controf their model [ayouts and to use stepper
motors for driving buggles, x-y plotters & small machines.

Available by mail only: R. Bartlett, 17 Lime Tree Avenue, Tile-Hill,

Coventry CV4 9EY. Tel. 0203 473851

N
;{g LTD STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:
PCB Assembly (Conventional Product Design/Conaultation
and Surface Mount) Full Procurement Service

Wave & Hand Soldering PCB Test & "Burn In" Facilities
Complete Equipmeant Enclosure Design & Manufacture
Manutacture PC8 Artwork Manufaciure
Device Programming from hand Cirguits Drawn Protessionally
written shts ar PC 31/2" disc Kit Procurement & Supply

Cable Harmess Assembly /loom Component Sales

Manutacture Hefurbishment a speciality

Card Cage and Modute:Wiring Top Quality Work at Reasonable Rates
Fuli Inspection

Phone Tracey on (0438) 310066 or Fax details of your requirements to us
on (0438) 310073

EQT LTD, BTC, Bessemer Drive, STEVENAGE, HERTS, SG1 2DX

DATAOH 10814, - Mukrimgter

812 rrmnusmnw .... TR

DATRON 1085 - it mater 5 172 digit AC/D2 JDhmleE ssm
imate 172 digh

WE HAVE THE WIDEST CHOICE OF USED
_OSCILLOSCOPES IN THE COUNTRY

HEWLETY PACKARD 14904 Banch

. — ‘cm qh .....
TERTRON(X 7000 e i ron 200 LS m?s:u WMoltgnction D
TERTAGHIX 2235 Dol Tra08 J00WEE Do s SPIRAE

050
umcanrmw Fraquency Meier 2304 10Hz- 100WHz  [125
ST S, T T e e 00 H‘Mucgab lulmouom:y !\;imv m'L’AchM 20002 g"lg
TEKTRONIX 475 Duti Trace ZOMHZ Deay Swees .. Universal Countar Timer 2437 DC-100MRz . .
TEXTRONLX 465 Dual Trace 100MHZ Delay Swoop. a5 MABCON! Universs Courter Tims 2438 DC.520WHz - £224
P, 17755 Dual Trace 275MHZ Delay Sweep - xs80 HP 33114 Funchon Generator 0 1Hz- 1Mz LT

WP, T715A Bual Trace 200MHZ Delay Sweep (€800 SLACK BTAR Jupifos 500 Sme/sq/Tr 01Kz - 500Kkz .. . .. £0

L .. 50
PHILIPS 3065 2-1 Charnes 100MKZ Dusl 1’! Dvlu,‘ n

HAMEQ 6% Duil Tisce BOMMHZ Delsy . ... . i4po FEEDBACK Fi Sirwy'Sqyirt 0.01H - 100KHr |, 0
PHILIPS PM3217 Duai Trace SUMMT Detay Sweer. ... 0400 MULTIMETER HAND HELD mﬂwﬁm o
PHILIPS PNt 4 Teace SOMMZ Ostay Sweep .. . . (asg Amos Diods/Transistar Teslar Freq coumer . 13250
TELEQL:PMENT D83 Dual Trace SOMHZ gelay Sweep . . , 200
(WATEL SS56705 3 Channet A0WHZ Deuly Swikyp . K400 | CHASE HFR 2000 INTERFERENCE MEASURING
HHTAGH] V422 Dusl Traze 40WHT ..« £X3 | RECEIVER WITH MAINS NETWORK . L£1750
KIKUSUI 5530 Duw Trace 35M042 )
GOULD 051100 Ous! Trce 30 182 . . .. .E150 WP $E80B Sweep Osc with 86974 Plug in. 26 540GHz. . . .£300
WITAGHS 223 Duné Trxr?WHZDeiqgvng L. L2 300 RACAL/DANA HF Powes Meler 9140 .. ... ... £a00
HAIEG me Oual Trace 20MBZ COmponent Tester . . £260 RACAL/DANA 8341 D&ubnd e. Automalic L CR, &Q. .. £350
52508 Dual Tace1SMM2 ... -..... L£125° WAYHE KERR 8305 Automatic Precrison Beidios 0-05% . . £900
rmnomx 2400 Duat Teace 140MHZ Digital Stoage £9.0.A WAYNE KERR D08 Automatic Companent 0.1% £350
TEXTRONIX 486 Dal Trace 100WHZ Delay Swocp Anulogue  WATHE KERR 8424 Oigitet Com, I Tester L £125
Star r? ................................. £450 FARNELL PU TVS70MX2 0-70V 5A D-00V 10A . .. £300
HP. 1414 Dual Trage 120MHZ Delay Sweep Ansogue FAANELL PSU H60.75 080V G-25Am01 Metered .. .. . . .£400
ERE AT e N R el £ FARNELL PSU L30E -3V, D-Junut Msterac «x - £BO
THIE I5 JUST A MI(PLE MANY OTHERS AVAILABLE ANELL B0 G-20V, 0Ames .. ... ... 3 £250
HRNE.LL 83010 D—Jﬂ\i ﬂn\myi X3 ..£200
PHILIPS PM5193 Programmable synthesizer/Function 62098 0-X20V; DMAmpl Motecett £125
Generator 0.JMHZ - SOMHZ IEEE-488. As new . ..., . £1500 | WARCOMI TF2700 Univenal e LR Blwry from €150
FAFNELL LAS20 RF Fower Amp 1 3 2 00mW .. £175

MONI ?0‘9 S\mlheﬂled AWM Sig Een

RACAL §100 Absorplion Wnitmetar TMKz- 1GHz 3W ., .. £100

FARNELL ISOLATING TRANSFORMERS 240V S00VA un-
o950 |

BOKHZ-520MH:

1.5 - 520 MHz

FARNELL PSGSZOH Synihesized AM/FM Slg Gen o~ -

LEADER LSG216 AM/FM Sig Gon NEW EQUIPMENT

r €5 0.1 - SOMHZ & TE-115MHZ ... ......... L -£400 HAMEG DiCIL\.OGCQPE L] lﬁﬁ Tmilv Tl-a- 1DWH1

ONI TF2015 AW/FM Sig Gen 10 - 520 MHz . £200 Dsluy Time!

RACAL 9301A i rive AMS Mdlivoltmeter 10KHz-1GHz £300

KIKUSUI AVM23 AG Voltmeler Dual Channel

10Hz-500KHz, 300uV- o b £900

LEADER LMV181A AC Mllhvollrneler mponani Tes!

Sz 1MHT J00uV- 30 LTS HAMEG O!CMOICOP‘! HM205 § Du! Trace 20M)t

WARCONI TFMI08 AC Willvoltmir 10HZ-10MHz  Imi- .WN Digitat Storsge. .. . . 653

5 30 Al oher mooens avalkadle - ul o losapls mwlln in &
H.P. BO0RA Paisa Gen 10Hz - 200MH

HP. 30114 Pulte Gen Q.12 - 20 Mz F vmg.'sm

£600 | Ivolsting Transformer SOOVA .. ... ...

BLACK 5TAR EOU?PWEN’T

YOS 2PCIIN Prose Gon PHE Hz - Z0MH,. ko &8 i £5)
G APDLLO AG-FOMHT Courtes Timar Rabiy Perod Time mtem!
SPECTRUM ANAL YSERS NPoLLG 100 mmm.i'-i:&#i'dmm&i-iﬁ:’ni&i» s:m
HP 11T with 8554 & IF i 10MHa - 18GHr . ., £1850 | METEOR 100 FREQUENCY COUNTER oM 4 £10%
HP 41T et 25540 § 15520 50002 1250MHz - £1300 | METEOR 800 FCQUENCY COUNTER S00mirts o
HP 1407 with 355414 85524 SO0KHy - 1250MHy | £3000 | METEOR 1000 FREQUENCY COUNTER 1GH: . .

M TATT wih 35564 4 ASSIE 20H2 - J00KHZ e
M TAOT with 35536 § B3524 160M - 110MH: 800
MARCON) TF237D - 110MHe
AP 182¢ with 8555 100KNE - 1$00MHE
HP 35824 002z - 25 SKHT

J&;PITOR 500 FUNCTION GENERATOR 0,1Hz-500M2 SHN

T £1
ORION COLOUR BAR GENERATDR PAITWANdeo ,ms
Alf ather Back Star £quipment avamianis 1

J OSCILLOSCOPE PROBES Swilchable x1: x 10]PE’ £3} tﬁ_‘

Used Equipment - Guarantead, Wisuals Suppisd o pows
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telophune fos hais. Pleass check rmwllly before ordering. CARRIAGE

all units £16 VAT to be added 10 164# of Goarls and Carriage
— STEWART of READING EN

110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Tel: (0734) 266041 an (D734) 351696, Callers welcome 9am-5. 30pm Mon-Fri {untll 8pm Thurs).

r-------------------------------------1
e —

MOTHERBOARDS With VESA Local Bus-2 Slots &
Pentium P24T Socket.
386SX-33MHzZ ....ccccvs e
386DX-40MHz ...

FLOPPY DISK DRIVES

BUILD YOUR OWN PC

Using our low cost component parts or
we can assemble for you for only £2§

3%" 1.44Mb Floppy Disk Drive .
312" 1.44Mb Floppy with 5%" Frame
5%" 1.2Mb Floppy Disk Drive ....cs.. .

4B6SX-25MHz .. 256k Cache ...
486DX-33MHz .. 256k Cache ...... MONITOR
486DX-40MHz ... . 256K Cache ... . ) . S CORARS
48EDX2-50MHz | 558k Caghe i, YR =7 [02iKeylSiagadidl: - k22
= & o g 14" SVGA Colour (lnmrim:ea: gu 28mm) ........ £175 102 Key Daluas: ... €07

:gggifggm g:g: E;;:: 14" SVYGA Cotour {Non inleriased)(0.28mm) .. £199

i -z 4 7" Hi lution (3.28 ... £640
4860X-3aMHzEISA 256K Cache....... SRS chRce AT ) ADD-ON CARDS
4860X-40MHz EISA .......... 256Kk Cache ... 1O Card 281 PHG c12

. MEMORY .

4BGDX2-50MH2 EISA ,......, $56k Cache.... S R e IDE Card 2HD/2FD with Cables . £12

408DX-50MHz EI1SA ......... 256k Cache

486DX2-66MHz EISA ........ 256k Cache S @ S S o0 IDE Caching Controlier (16MB Max) 4HD/2FD £135
HARD DISK DRIVES OTHER ITEMS

42MB ... .. IDE 28ms DISPLAY CARDS , Mierosalt Compatibia Mouse . T
89MB .. IDE 16ms .. Me: -: card with Paralte! Printer Port ... ... bk Deluxe Doshtop Case (200W PSU; ... ... £56
130MB . .. IDE 16ms .. Osk 16-Rit SVGA Card 2565 .ooovvvvvrcecnenrieecs Mini Tower Case (200W PSU} e3¢
170MB . .. IDE 15ms .. Qat 16-Bit SVGA Card 512k ... Tower Gage [250W PSU) ol .. 89
213MB . .. IDE 16ms .. Ozk 16-Bit SVGA Card IMB . = MS-DOS 6.0 .. £39
245M8B .. IDE 12ms .. Tridenl 8900CL 16Bit SVGA CardiMB . 739 Novell Netware Lde ... ... €30
330MB . .. IDE 12ms .. S3 Windows Accelerator Card 1MB .. Windows 3.1 ... . £35
420MB . .. IDE 12ms S3 wWindows Accelerator Card 2MB .............. £1 Wintows NT oo, SV -
520048 IDE 12ms .. : VESA Local Bus Qak Windows Accal 1MB ..., €55

1G0B. . SCSi-2 9ms ... £699 VESA Local Bus Oak Windows Accet 2MB ... €99 0 ROM DRIVES

2GIB... . SC812 10ms . cgao VESA Local Bus S3 Windows Accel TMB ..... £110 Mitsurnl CD-ROM Drive inferfgco catd ... £128

1m x 9 Simm 70ns .

VESA Local Bus S3 Windows Accel 2MB ...... £160

IDE 1/0 Card 2HD/2FD/2SMPAG with cables ..

£16

Hard Disk Mounring Brackels

The Old Schoeol,
Ely, Cambridgeshire,

Eurocom Internatnonal Ltd
Telephone (035 388) 325

Prickwillow,
CB7 4UN.
L------------------------------.----‘--

Panasanic CR-5628 Double speed CD-ROM  £158
Toshiba XM3301 Single speed SCSI CD-ROM £198
Toshiba SM340% Double Speed SCSI CD-ROME268.
Pianeor DRM-604 Quad Sgpeead B Dise CD-AOMEA50

‘Send cheque with order. Carriage £15.00 per
order. All prices exclude VAT please add at
current rate 1o total order.

L---ﬁ-j'ﬂ-ﬂ'--------
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Printer Switch

Have you ever wanted to connect two PCs to a single printer and be able to switch
between them easily? Keith Wardill shows how

his bi-directional switch was originally built to

save the expense of buying a second printer. It

allows two computers to use one printer, or one
computer to connect to two printers.

The Circuit

Most computers use the Centronics Interface to a printer.
This uses eight parallel data lines and a number of ‘hand-
shake' lines. The switch uses four bi-directional, three
state bus driver ICs, type 741.5245, to switch these lines
from one of two ports to a common port. Figures 1a and
1b show the data and handshake lines used, and the
possible data flow directions.

IC1 and IC2 switch the eight data lines. If the DIR
signal o pin 1 is high (LK1 not fitted), then data flow is as
shown in Figure 1a. If LK1 is fitted, then the direction is as
shown in Figure 1b. Port selection is with SW1. When the
signal on pin 19 is fow, then data through that IC is
enabled. If it is high, then the output from the IC is ‘tri-
stated’, effectively disconnecting the data path.

IC3 and IC4 operate in a similar way on the handshake
signals. A couple of points to note here are that the
Strobe handshake direction is from computer to printer,
and that all the others are from printer to computer. If you
do not use the PCB layout | use, ensure that this is
connected in the correct direction. Also, the Star printer
has a 5V supply available for external use on pin 18 of its
connector, which | have used to provide power to the
switch box. Other Star printers also have this supply avail-
able. | was unable to check other makes, but if this supply
is not available on your printer, then it is possible to use a
small external power supply, the circuit for which is shown
in Figure 3.

Construction
The switch can be built using the PCB shown in Figure 5,
or, as in the case of the original, built on a piece of matrix

DATA SWITCH IC1 & 2

EG: FROM COMPUTER A
DO grewersy
PORT A (PART OF J1) %

PORT B (PART OF J2)
EG: FROM COMPUTER B |

e
D7

STROBE ————p

ACK -gp——-—rof

PORT A BUSY.4 |
(PART OF J1) SEL 4

FAFPER ———

PAPER g———

PORTB SEL g

(PART OF J2) BUSY g

]

Fig. 1a. Data flow with LK 'A' omitted

DATA SWITCHICY & 2

o7

ACK ——p

PORT A BUSY — |
(PART OF J1) SEL 3

PAPER ———pp]

PAPER ——pr

PORTB SEL iy

(PART OF J2) BUSY ]

ACK e

STROBE <f———

Fig. 1b. Data flow with LK 'A' fitted

2 EG. TC PRINTER

SW1 PORT SELECT

£G. FROM'CDMPUTER |

SW1 PORT SELECT

ACK

BUSY

SEL
PAPER

~ COMMON PORT J3

| ¢————— STROBE J

COMMON PORT J3
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Fig. 2. Printer switch
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board using a Vero wiring pen. To keep the
PCB simple and single-sided, four wire links, F1
indicated in Figure 4, the Component Layout, -
were used. These should be fitted first,
because they are under other components.
Use insulated wire. | 240V/50Hz
It is not essential that sockets are used for
the integrated circuits, but they are recom-

o—q =0T

T av

o
]
L
¥
it
1
]
!

mended. Note the polarity of C5 when fitting Q- B
it. BW1 ON'OFF

For clarity, the individual connections from
the integrated circuits to J1, J2 and J3 are
not shown in Figure 4, so study the circuit

l = T =0 GND

Fig.3. v DG 'Power supply

diagram when making these connections

The board is mounted in the base of a small plastic box, with
the two connectors for Ports A and B mounted on top of the
box, and connected to the PCB with short pieces of wire. The
connection to the common port is a length of cable about 1m
long, with 16 cores. It should not be much longer than this to
keep noise and conseguent signal corruption to a minimum. A
suggested layout is shown in Figure 6. SW1 can be mounted on
top of the box for easy access. !

I used a link, LK1, on the PCB, to select the direction of data

i

O A ——
T WoRe T [T

; BTt
d Ny
EH £
Lt a:‘
- w
i [ O =
ve | = N
[ ] ! :
! ke © | swi: poRT sELECT
;| i
i
A
'

Fig.4. Component layout

flow, because normally | use the box in the Figure 1a configura-
tion. This avoids accidentally switching the data direction, with
consequent possible damage. If you wish, this link could be
replaced with a switch, allowing quick change-over, but bear in
mind the risk of damage.

Finally, | used Centronics 36-pin chassis mounted sockets
for J1 and J2, and a 36 pin plug on the end of the common
connector. These are the standard connectors used for
Centronics, and will allow the box to be plugged straight into
the printer and your normal printer lead to be plugged into the
box.

SWITCH BOX
Resistors
R1,R2,R3 3K3

>

A

a Capachtors
C1,23:4 0.1uF

E ¢ 10uF/10V Electrolytic

ﬂ Semiconductors-

IC1,2,3,4 74LS245 8-bit bi-directional bus driver

Miscellaneous /
SW1 1 pole/2 way miniature toggle switch

J1,2 36 pin Centronics socket, chassis mount

J3 36 pin Centronics plug, with housing.

Plastic Box - Internal dimensions about 9 x 6 x 4cm
16 core cable about 1m (printer connection)

M3 nuts, screws and spacers for mounting PCB and
connectors.

- POWER SUPPLY
Capacitors
e 47uF/16V Electrolytic

J2

TOP OF PLASTIC BOX

BOARD
I4cm

PLASTIC BOX i

N A

16-CORE CABLE /

ABOUT { METRE
LONG

Fig.5. Unit assembly

<4—— PRINTED CIRCUIT

J3 COMMON PORT CONNECTOR

€2  O0dpF

Semiconductors
- IC1  78L0OS SV regulator IC
BR1 miniature full-wave bridge rectifier W01

(1A/100V)

Miscellaneous

TR1  Miniature Transformer: 230V ac:6V
ac/100mA

SW1 2 pole on-off switch 250V ac
F1 Fuse holder and Fuse 50mA
Connecting wire
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Chelmer Valve Company

for

Audio Valves

Audio valves with famous Brand Names of yesteryear such as MULLARD, MOV, GEC, RCA etc., are in very limited
supply and their scarcity also makes them very expensive.

Weat Ghelmer Valve Company however provide high quality alternatives to these old makes. We have over 30 years
experience in the supply of electronic valves of all types and during this time have established close ties with factories
and sources worldwide.

For high fidelity use we further process valves from these sources using our specially developed facilities. After rigorous
testing — including noise, hum, microphony, post burn-in selection and matching as needed — we offer this product as

CVCPREMIUM valves.

A selection of the more popular types is listed here.

Price list & Order Form for CVC PREMIUM Audio Valves
UNITPRICE | QTY. | TOTALPRICE UNIT PRICE | QTY. | TOTAL PRICE
PRE-AMP VALVES CARRIEDFORWARD. . . .
ECC81/12AT7 5.00 il RECTIFIERS
ECC82/12AU7 4.00 —_—
‘ G233 450
ECCS31EAXT 2 GZ34/5AR4 4.50
ECC85 4.00 8 — —
5U4G 5.00
ECC88 5.00
5Y3GT 3.20
EFS6 — 00 5Z4GT 350
E81CC (GOLD PIN) 6.00 - '
E82CC " " 6.00
E83CC " 3 6.00 SOCKETS I
E88CC * - 7.00 BOA (PCB) 1.60
E8OF = 9.00 B9A (CHASSIS) 1.60
E83F 5.50 | OCTAL (CHASSIS) 1.75
6SLIGT 4.00 4PIN (UX4) : 3.00
6SN7GT 4.20 4 PIN (FOR 211) 11.00
MATCHING CHARGES*. . ..
POWER VALVES POST & PACKING AmEYT 2 ' 30
2A3 (4PIN) 1400 | i o (o Er
2A3 (OCTAD) 14.00 TOTALEXC. VAT Y
211 22.00 f
3008 50.50 el el
8I1A 9.50
845 79.90 TOTALTOPAY Sh i
EL34/6CA7 750
EL84/6BO5 4.00 * MATCHING, if required; state valve types & if PAIRS,
EB84L/7189A 5.10 QUADS or OCTETS - Allow £1.00 per valve for this service.
KT66 9.20 L
e 1250 Make CHEQUES payable to
KT88 (GOLDQ) Lo 'CHELMER VALVE COMPANY orpay by
211:6%;(7%(,/5881 ggg ACCESS/MASTERCARD/VISA, give details:-
6WGC, i
T e l_lllIIIlIIIIIIIHI
6146B 10.20 SIENALULE -.cvveeercriiieiiieciieeeeia Expiry ..o gk e
6336A 30.00 N S )
6550A 11.00 ; NAINE . vnrniiins
7581A 11.00 e AUATESS 5 i 4 i 2 Bt b B8R 7 5 <R e Y
TOTAL CARRIED FORWARD.
............................................ RosHEodck il et e

Valve amplifiers sound better still with CVC PREMIUM valves!

130 New London Road. Chelmsford. Essex CM2 ORG, England. Telelphone: (0245) 355296/265865 Fax: (0245) 490064
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TO POWER
AMPLIFIER

vah

100n

!

1

SK4
FX RETURN

cio SK3
100u FXOUT

NOTE: Vi & V2 ARE ECC83

220k TREBLE

RvV2

i
SK2

IN2

Fig. 1 The preamplifier circuit.

Part 2

For bedroom blues fiends and garage
thrashers, Dave Bradshaw presents the
15W Paleface Minor valve combo unit for
lead guitar

involved in designing a valve amplifier, this month we
will look at a practical circuit, a guitar amplifier. When
designing a guitar amplifier, you turn most hi-fi design

principles on their head. The circuit of the amplifier is very
similar to the classic valve amps of the ‘60s and ‘70s from
likes of Fender, Marshall and Vox. Starting in the pre-amp
(Figure 7, ...e signal is amplified by the two halves of V1, an
ECC83 (also known as 12AX7 and, in the USA, 7025) which
is a high-gain dual triode valve.

V1a and b are both wired as cathode-coupled amplifiers

with a volume control between them. For most guitar pick-

L ast month, we iooked at some of the principles
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NOTE:
V3 ECCa2

[] RAig V4Vs ELB4

o
FROM
PREAMPLIFIER

O

R20 PRESENCE
4k?

RVE
22k

R3I3
1tk

GND D—L

Fig. 2 The power amplifier

=OGND

FROW BIAS SUPPLY
—-YE

LT |

—_—

ups, there is more than enough gain for the second stage to
overdrive (i.e. overload). With good quality valves, there is so
much gain that a suggested modification is to insert some
switchable attenuation - see ‘Designer Approved’ below.

The output from V1b goes to the passive tone control.
Again, this is the classic format used on virtually all the older
amplifiers, with the values slightly tweaked to take account
of E12 and E6 component values (in the good old days,
250k pots were common).

The output from the tone control goes to an attenuator
that feeds a self-biasing cathode follower, V2a. The cathode
follower sends the signal out to the effects (FX) loop. The
attenuation is necessary because the signal level can easily
be 10V peak-to-peak, after the tone control. This is more
than enough to overload any solid state circuitry in the FX
loop.

The FX loop allows you to use an external reverberation

effects unit. | really wanted to include a traditional spring line
reverberation unit, but could not find a source despite a lot
of asking around.

V2b amplifies the Return signal back up to the level
needed for the power amplifier. Again, there's the option of
adding a capacitor in the cathode circuit, either for more
gain (unlikely to be necessary) or as a ‘bight' option. The
output from V2b goes to the master volume control, and
thence to the power amplifier.

Power Amp

The power amplifier (Figure 2) is again classic in design, with a
long-tailed pair phase splitter. Actually, the tail is rather short
and there are several fiddles applied to this phase splitter to get
it to balance more evenly. There are more accurate phase
splitter circuits, but they can give problems under overload.
Getting round these problem requires an extra valve and other

MAINS ——| } )
FS1 SW3 o 6.v HT3 HT3 HT2 ATY
> or TOAL =
- Lo—aq /o—o-TC '1_ VALVE HEATERS T
: & |
i
r—— X
! we 3| —- e ‘
! 250V i
i
“F) i D2 o -
£ [} 10k J
= ' 4
{ 4 No— 0%
| D4 D3 - .
= i c2 — 21 c20
i E_’if— T"" T . L — T

As1

=4

|06n

NOTE:
D1-DA  1N5408
SET BIAS 5 e
RV? 21 16V ZENER
100k
4—o0 VE | pjassuppLY
TO POWER
E%Agng AMPLIFIER

Fig. 3 The power supply
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complications, so we go

back to the tried and tested MAINS ; 7
fiddles. FS1  sws g:v TOALL
The output stage is a "L“"-‘Ln"";/' i VISTHEAIERS —
text-book application of i L D1-D2  1N5408
i 1 D5 1N4000
the EL84 with one excep- ! 2 e
tion - the use of fixed bias R47,C27,03,04 NOT USED

on the output values.
EL84s normalily use self-
biasing, i.e. a common
resistor between the cath-

Cc25
odes and ground (and the aTu I

280V -0 - 250V

AC MAINS:

REMAINDER OF HT
CIRCINTRAY AS
BEFORE

control grids at zero volts)
so that the grid bias floats
according to the demands
made on the valves. LS = 2R -
q q 100k 100k

Moreover, purists will

further point out that the
Vox AC30, perhaps the

L Ep

SET BIAS
RvV7
100k

“VE ] pias suppLy |
best known ‘vintage’ am FLOATING | TG POWER
9 p Fig. 4 Modification of the power supply to accommodate Al é —o GND _| AMPLIFIER
based on EL84s, used a 250-0-250V mains transformer.

self-biasing. If you'd like to
follow the purists, there'’s

a mod below. secondary. Figure 4 shows the arrangement for use with a
However, | chose fixed bias because this allows more 250-0-250V secondary winding, common in the valve gear of

current flow at signal peaks, giving the amp a lot more punch  yesteryear that you may be plundering.

than most other amps of a similar rating. This little amp The stand-by switch has two uses. It should always be off

sounds more like a ‘big’ amp than a small one. (i.e. the amplifier on stand-by) when the mains is first turned
In theory both valves may need to be biased individually, on - this allows the power amplifier valves to warm up before

but this has not caused problems with the recommended they are asked to pass current. Secondly, the stand-by

matched pair from Chelmer Valves. Another advantage with mode should be selected when the amp is not needed, or

fixed bias is slightly lower power dissipation when quiescent, when changing input or output connections. This prolongs
the life of the power amp valves, and prevents
‘thumps’ coming through to the loudspeaker while
changing inputs or the FX loop.

Do not be tempted to put a smoothing capac-
itor directly on the power amplifier side of the
stand-by switch, as you will eventually destroy
both capacitor and switch. Note also the option for
powering the pre-amp even when the power amp
is held off by the stand-by switch.

re— -

Designer Approved

These are the main mods | have tried myself and
found to be potentiaily useful. There are quite a
number of circuit options in this design and there is
no harm in you trying most of the possibilities your-
self. In fact, one of the nice things about working
with valves is how easy it is to try out different
ideas. However, do remember that many parts of
the circuit are at dangerously high voltages and
that capacitor voltage ratings have to be high
enough to take these voltages, with some margin
to spare.

No FX loop: To save some costs, you can leave
out V2 and all its circuitry and feed the output from
the tone control straight to the master volume
control. However, | recommend keeping the effects
loop option, unless you are certain you will never

but the difference is only marginal. The heaters dissipate want to use the amplifier with any external effects.

quite a lot of power in stand-by anyway. Gain increase: You can increase the gain of V1a by
Powering changing C2 to a 100u 10V electrolytic capacitor in parallel
The power supply (Figure 3) will be familiar territory for ETI with cathode resistors. In the same way, the gain of V2b can
readers, except for the voltages involved. With a full wave be increased by adding a similar electrolytic in parallel with
rectifier, it uses a mains transformers with the single 250V R18. The most flexible option is to include a switch, similar
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to SW1, and a resistor like R6, so that gain can be adjusted
without a soldering iron. The PCB is laid out to accommodate
an electrolytic for C2 and the extra capacitor, resistor and
switch in parallel with R18. This mod is probably useful only with
old or low-quality valves.

Gain switching: Far from having too little gain, the valves
from Chelmer gave an embarrassing wealth of gain! Using a
dual pole switch to move the gain around adds some extra flexi-
bility, as shown in Figure 6. The 470k resistor in series with the
‘not’ end of RV1 reduces the signal going into the tone control,
so that the amplifier sound remains clean up to the maximum

ularly useful, as the ‘presence’ control has a very much stronger
effect, but there's no harm in seeing if it suits your needs.

More inputs: The most radical and flexible option is one or
more extra input channels. Not only does this allow different
inputs, but you can have different set-ups on the channels and
switch between them or even ‘jumper’ (parallel) two channels
together, to get a blend. The Paleface Major amplifier will have
this option built in, so rather than going into detail | suggest you
wait a couple of months until that project is published.

Tone controls: Do play around with the capacitors and
resistors in the tone control, but note that the ‘hot’ side of
the capacitors can be at 300V. Not only do you need

Av2

RY0
™

R44 ca

Ra5
22%

A
100Kk

SW4 OPEN - 'CLEAN’
SW4 CLOSED - 'DISTORT'

Fig. 5 Arrangements for gain switching, to give a ‘clean’ and
‘distorted’ setting.

100n i
h—I V33 GRID

setting of RV1. A section of the switch shorts this out to restore
the gain. The other section of the switch adds a 10k or 22k
resistor in parallel with R11, reducing the distorted signal level
reaching the FX line and reducing the chance of unwanted (solid
state) distortion from here.

Bright switches: there are two ways of adding ‘bright’
switches. The first is to use a 100n or 220n capacitor in parallel
with RS or R18, with a switch to take it out of circuit if required
(as with the gain increase mod). The other way is to add a low
value capacitor (220 or 330p) in series with a switch between
the top and the wiper of RV1. Personally, | didn’t find this partic-

to use high-voltage capacitors, but you should take
care that the power is off and supply capacitors are
disconnected. My favourite tweak is to make C6 1n0,
not 330p.

Floating power amp bias: Purists trying to repro-
duce the sound of Vox AC30s can set up the power
amp for floating bias. To do this, remove the negative
grid bias supply to the power amp, earth the junction
of R25 and R26, and add a 180R 5W resistor
between the commoned EL84 cathodes and earth, as
shown in Figure 8. If you have a scope and signal
generator, it may be worth experimenting with
different values of cathode resistor to see which give
the best cross-over distortion.

Full constructional detaits will be given next month.

How It Works - Pre-amplifier

The signal passes through R1 and R2, through C1, to
the gird of valve V1a, which is wired as a common-
cathode amplifier. The cathode is not by-passed so the gain
of this stage is around 20.

V1b is a second common-cathode ampilifier, but cathode
resistor C5 gives it higher gain so that it can be driven into
overload fairly easily. Following V1b, are the passive tone
controls around RV2-4. If a ‘mid’ control is not required, RV4
can be replaced with a 10k resistor (there's a place for this
resistor on the PCB). Note that capacitors C6 to C8 must
withstand at least 300V dc.

The tone control is followed by an 11:1 attenuator (R10 and
11), then V2a wired as a cathode-follower. This circuit supplies
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any external effects with a signal of
around 1V peak-to-peak at low enough
impedance to drive semiconductor
circuits. When no input is plugged into

HT4 o--qrv.

] NOTE:
22k R33,C19 NOT USED
BIAS SUPPLY NOT USE

c7

the return socket, the switch on the
socket connects the FX Out to Return.
If you have trouble getting the amplifier
to play ‘clean’, it may be either
because the external effects are over-
loading, or V2b may be distorting due
1o the high signal level. Try lower values
for R11, e.g. 47k or 33k.

The returned signal is amplified by
common-cathode amplifier V2b to the
level needed to drive the power ampli-
fier. As with the first stage, the gain can
be increased by adding a cathode
capacitor, although this is unlikely to be
necessary. Gain can be reduced by

REMAINDER OF
CIRCUITRY AS
BEFORE

m%_[“.f

II100n

Fig. 6 Modifying the biasing arrangement on the output valves..

e

™

c18

increasing the value of R18, say to 2k7. The signal goes to the
power supply via a master volume control, RV5. Note that RV5
gets its earth from the power amplifier, which removes some
potential hum noise.

How It Works - Power Amplifier

The driver/phase splitter, V3a and b, is wired as a long-tailed
pair amplifier, which takes the input signal from C14 and
provides amplified complementary signals to the output valves.
However, this circuit is a relatively inaccurate spilitter, for a
variety of reasons. One of them is that valves generally have
fairly high cathode resistances (the cathode resistance is the
resistance in series with the ‘perfect’ cathode in valve equivalent
circuits). Also, the ‘tail’ (R21 and R24) is only around 15k long

{i.e., around 30 to 50V).

With an ideal valve and a nice long tail, the two anode
resistors (R25 and R26) would have the same value, but
here R25 is lower in value than R26, reducing the gain of
V3a. Also, the feedback from the output is applied part way
along the tail, via R17, reducing the gain in V3a and
increasing the effect of the feedback. These compensate for
imperfections and give reasonably well matched driving
signals to the output valves.

The power output valves V4 and V5 are power pentodes,

wired according to the standard format. (Note that the cath-
odes and third grids are connected internally.) They operate
in class B with a fixed grid bias voltage supplied from the
small negative supply. The screen grids are connected to
the HT line via resistors R30 and R31, which helps reduce
screen current flow at quiescent.

Note the addition of two resistors R29 and R30 in the
control grid circuits. This is standard practice in most high
power amplifiers. If the signal form the driver stage to the
output valve is large enough, it will drive the grid positive with
respect to the cathode and some current will flow from the
grid. R29 and R30 restrict this current flow. This grid current
flow is another reason for choosing the type of splitter/driver
employed here - other designs rely on feedback from one
valve to the other, and
any grid current flow
could seriously upset
them.

The current from V4
and V5 goes to the
output transformer T1,
which transforms the
signal impedances and
also isolates the loud-
speaker from the high
voltages in the primary.
Some of the output is fed
back to the input via
R19. Do not try to reduce
R19 too much, as this
can make the ampilifier
oscillate. C16 and RV6
provide a 'presence’
control - they reduce
feedback at higher
frequencies.

Note that the power ampilifier should never be operated
without a load, and preferably always with a load of the
correct impedance. Disconnecting the load under signal can
lead to a not-so-nice fireworks display inside the output
valves, due to high voltages being generated in the output
transformer secondaries.

How It Works - Power Supply
The power supply (Figure 3) will be familiar territory. D1 to D4
form a bridge rectifier. | have used high-current 1N5408
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diodes, not for the standing current but for the high switch-on
current. This is probably a bit over the top, but they cost only
a few pence more than 1N4008s. The output from the bridge
is smoothed by C25 and C24, with R40 between them.

Directly following C24 is the standby switch which
removes HT power from the rest of the amplifier. Actually, if
desired, the pre-amplifier can be powered while in standby
mode by an alternative positioning of R36. There is provi-
sion for this option on the PCB, but R36 should be 22k not
10k with this option. Leaving the pre-amplifier powered
while the power amp is off allows other equipment to be
driven by the FX Out jack.

The PCB has room for either 10u or 47 for capacitors
C22-25, and 47 or 100u for capacitors C26 and 27. The
prototype used the lower values, with no significant hum
problems. In former years, resistors R37 and possibly R40
would be chokes of around 10H.

The negative supply uses a capacitor, C27, tied to one
end of the high voltage transformer. This point oscillates
between OV and 400V (although for much of the time, when
diodes D1 to D4 are not conducting, this point is actually
floating). This Is conveyed and dropped by C27 to voltage
clamp ZD1 and rectifier D5. Transients tend to come through
the capacitor at low impedance and R41 dissipates these.
The bias supply is smoothed by C26 and set by RV7. Note
that the bias supply gets its earth from the power amplifier.

A curious feature of the bias voltage generator is that it
tends to act as a rather inefficient charge pump, pumping
up the voltage on capacitors C24 and C25 to over their
rated voltages at no load. R39 removes this effect by
soaking up a little current (can you work out how the charge

pump works?). Neon NE2 needs a dropper resistor, R38, as
it is operating at a steady dc voltage above its intended
average normal voltage.

If you are using:an old transformer, you may well find it
has a 250-0-250V winding. To accommodate this, the
modifications shown in Figure 4 are needed. Whatever you
do, make sure that you do not have diodes D3 and D4 in
circuit, or your amplifier will eat main fuses and possibly
other components too. Also, R40 becomes 100k, C28 is
replaced by R41 and resistor R38 is not needed since the
charge-pumping effect no longer takes place.

No mains filter was used on the prototype - this is an
obvious extra that could be added if the amp is to be used
in electrically noisy conditions.

Warning

This is an advanced project. Not only does it involve
working with the mains, but it involves circuits using high
voltages. We advise readers with little experienced to wait
until they have more experience before building this design.
Special notice: the author retains all rights of commercial
exploitation to this design.

The author would like to thank Chelmer Valves, Sowter
Transformers and Wilmslow Audio, for all their help during
the design and construction of this project.

© David Bradshaw 1993
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PLASTIC
BOXES

A RANGE OF SMALL PLASTIC BOXES,
CASES AND POTTING BOXES AVAILABLE
IN ANY QUANTITY. :

SEND FOR FREE CATALOGUE

SLM (MODEL) ENGINEERS
CHILTERN ROAD, PRESTBURY,
CHELTENHAM, GLOS GL52 5JQ

FAX: 0242 226288

SYSTEM 200 DEVICE PROGRAMMER

SYSTEM: Programs 24, 26, 32 pin EPROMS, EE-
PROMS, FLASH and Emulators as

standard, quickly, reliably and at low cost.

Expandable to cover virtually any pro-
grammable part including serial E2, PALS,
GALS, EPLD’s and microcontrollers

from all manufacturers.

DESIGN: Not a plug in card but connects to the PC
serial or parallel port; it comes complete
with powerful yet easy to control software,
cable and manual.

SUPPORT: UK design, manufacture and support.

Same day dispatch, 12 month warranty.
10 day money back guarantee.

ASK FOR FREE /-
INFORMATION S
PACK S

miqp

MQP ELECTRONICS Ltd.
Park Road Centre,
Malmesbury, Wiltshire, SN16 0BX UK
TEL. 0666 825146 FAX. 0666 825141

GERMANY 089-/4602071
NORWAY 0702 17890
ITALY 02-92-10-3 554

FRANCE (1) 69-30-13-79

SWEDEN 8-530-754-04

ALSO FROM VEROSPEED UK

ELECTRONICS TODAY INTERNATIONAL
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ELECTRONICS

TODAY INTERNATIONAL

PCEB
SERVICE

E9206-3 Xenon flash trigger E9210-3 Heartbeat/Audio Listener .......... «E
(Flash board)..........cc. covvivees i, F E9210-FC Wizards Hat
E9206-4 Scanner fo audio generator .......... D E9211-1  Electronic Die
E9207-1 Improved Rear Bike Lamp............ D E9211-FC Car Alarm .....ovcooveveenn ..
E9207-2 Mini Baby Bug Monitor.. .. ......... C E9212-1 Digital Circuit Tester
E9207-3  Ultrasonic Audio Sender E9212-2 Communications Link by RS232 ..
(2 Boards) ... ........... 00 . 0 H E9212-FC Mains Inverter..qi ccveveees ive e, E
E9307-4 Camera Add-on unit E9301-2  Fading Festoonery ....... e G
(4 Boards)...... ..ccooeer e, 20dQ) E9301-FC Infra Red Receiver .....0... ......... wF
E9207-5 AutoMate 5V/48V E9302-1 EPROM Programmer (2 Sided).. ..N
Mixer power supply . ......cc. ... ..... J E9302-2 Sound to MIDI Board.... .......... ... L
E9207-6 AutoMate Precision E9302-3 Puddie TEC... .ocovvvv e E
17V power supply .....c..ooveer e J E9302-4 DiscoAmiga Light Selector ........... H
E9207-FC Surround Sound Decoder.. ........ F E9302-FC Infra Red Transmitter................. .. E
E9208-1 Dynamic Noise Limiter.. .............. F E9303-1  Ni-Cd Battery Charger..... ......... E
E9208-2 Touch Controlled Intercom E9303-2 ICTeSter ..ccvvvvvviiviivieiirin E
(2 boards) ... . .. S erere e R e H E9303-3 Disco Amiga
E9208-3 MIDI Keyboard S aerengenn K (motor driver board) ..................... H
E9208-FC Battery charger............c......... . .F E9303-4 Direct Conversion Reciever
E9209-1 Intercom for light aircraft ........ ..... H (2 Sided) . oo N
E9209-2  Alarm protector....... ....cocccoc ... C E9303-FC LED StobOSCORE ..vovvvvvevrereen.. F
E9209-3 Temperature controller ............... M E9304-1  Solo Mic Pre-Amplifier ................. F
E9209-FC 45W Hybrid power amp.......... ..... F E9304-2 Multimate Tester ........... Beeeeneeeeas C
E9210-1  Universal I/0 Interface for PC E9304-3 The Keepsafe Alarm ...
(2Sided) ...coooviiviriiiiiiiiiei N E9304-4  Proving Unit.......c.ccoviveiininnn .
E2910-2 Rapid Fuse Checker........... o....... E E9304-5 Infra Guide Receiver Module ........ C
ETI PCB Service, Reader Services, Argus House .
Boundary Way, Hemel Hempstead, Herts HP2 7ST '
! ;
Please Supply: | g 'g.‘gg
Quantity [RefNo. |Price Code |Price Total Price i Eov £4.00
E e £ i -G_.‘.,._....g.?gi;.
e : E e
E le e ; K.......£2.20-
Post & Packing TEO.?S 11
Total Enclosed |£ i INL 21310
Please send my PCBs to: R i B E ;o.:m'm B
AN o -1
Name..., o= om0 . B i i e T a_: :' g..g;;’;‘
AdAress ..o s . : S:tzsso:
5 e et | B._gg‘gg\
! e ervaee, i
iy g sl e s A OS U COAC i i 8 i, E V. . £3580
CHEQUES SHOULD BE MADE PAYABLE TO ASP i W.£37 =
; N . e e ) RSB0

ELECTRONICS TODAY INTERNATIONAL
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E9402-1 Frequency Meter Adaptor........... i - E
E9402-2 Stroboscope.........ccooooioo . K
E9402-3 PC PrinterSwitch......oo E
E9402-4 Z-80 Single Board Computer-............. J

PCBs far Ihe remaining projects-ane avaiiabls from the companies listed in Buyiines.

Use the form or a pholocopy lor your order. Please fil out el parts of the form. Make sure you use the
board references numbers. This rot anly dentifies tha board but also talls you when o was published. The
first two nurnbers are the year, 12 next two are the manth. Terms ars gtriclly payment with erder. We
cannat accept official orders bul we can supply a proforma invoice H required. Such ordars will not be
processed until payment 1s received,

E9304-6
E9304-FC
E9305-1
E9305-2
E9305-4
E9305-FC
E9306-1
E9306-2
E9306-3
E9306-FC
E9307-1

E9307-2
ES307-FC
E9308-1
E9308-2
E9308-3
E9308-4
ES308-FC
E9309-1
E9309-2
E9309-3
E9309-4
E9310-1
E9310-2
E9310-3
ES310-4
E9310-5
E9310-FC
E9311-1
E9311-2

E9311-3
E9311-4
E9311-FC
E9312-1
E9312-2
E9312-3
E9312-4
E9312-FC
E9401-1
E9401-2
E9401-3
E9401-4
E9401-5

Telephone your order on (0442) 66551 Access or Visa

Infra Guide Transmitter ...... ........ F
(AutoMate) Peak Program Meter...F
Pentacode Main Board................. F
Pentacode Relay Board............... F
Vibration Detector ... ...... .D
The Fuzztone... ......c.cocoeveen . E
Graphic Equaliser . ........ ...... I o
Super SPOOKEr.......vve ceveeeiiieian, H
Middle & Side Stereo Coding . ..... D
The Chaperon .........ccoceeveee v, F

Car Battery Tester
(Double Sided - Surface Mount).....E

Mind Trainer ....cooovveveieeeeieeeen F
Microwave Monitor ...................... F
Window Monitor (4 Boards).......... K
Alternative 12V Supply............... .M

Single Channel Lumitec
Four Channel Lumitec.......... .
TWi-Ight Zon8..... wvvvve e

RF Signal Generator .................. iE
MIDI Analyser CPU Board ............ K
MIDI Analyser Display Board.......... J
Metronome .......cccoovvvvies v .G
Hot Wire Cutter..... ...ccocvvvevenn.. F
Electronic Picture .. ..o H
5602 BOX.....cv o, J
Transistor Amp (2 Boards)............ N
Home Minder (2 Boards) ... .......... N
Continuity Tester..... .....ceveen... D
Car Alarm ....cce. v e G
MIDI Change Pedal

(double sided) .........c.coovveeeereenn, H
RC Engine sound...... ....co........ J
PSU Monitor ..... ... v, N
RF Hound ...... ...

Car Alarm.....cccoeeee v e,

NiCd Battery Charger

PC1/Oboard ........ coccovve o

Video Stabiliser .. ..ocoreieins .
Transistor Tester...........ccoevevenn..
ProgRAM ..o v i, G
Logic Pulse Generator............... .. F
Motor Mate........ oocvvvriveiinnn, F
Bike Alarm.. ..o E
Paleface Guitar Amp. ..o, E
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Video Stabiliser foil in the last

issue was unfortunately printed
the wrong way round.

e
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ADVERTISERS' INI)EX READER OFFER

} BK Electronics ~-~————--————-——-———————————— |
JENBUN ~—mmmeee 18, 19
Canal Bridge Audio——-—---— -— 13
| Chelmer Valve Co.-—--—---——--———————oooo 53
Cirkit Distribution-------- -\ - -\ - -\ -« - - 48 |
CP Technology-----—-—--—————— - 26
I Cricklewood Electronics - ---———--——————————— 27
Display Electronics--———-—-—-—-—--—-——————————— 43
Electrovalve ---------------—-—-—————— 27
EQT ~——— e 49
[E S = N
I Eﬁm Cominternational e "1 =1 23 ' An extra pair of handles that’s the way to
Henry's Audio ——————————— oo 26 view Toggle clamps.
Hesing Technology —---—--------——--———————— 26 Toggle clamps have been long recognised as an extremely
Jay Tee Electronics ~———-—-—-—-—————————————__ 13 versatile means of providing very fast and repetitive ¢lamping
Labcenter ——————————— e a4 | whilst machining or manually working any material.They utilise:
| Maplin ————dee OBC the toggle principle to abtain high clamping forces withthe ..
| M & B Electrical ———————— e - o | minimum of usér effort. They are suitable for use when routing,
| MQP s9 | planing; driling, modatting, sofdgr:ng eft;d([)uflcker th?tn G ctafrzps
NUMber ONe Sys e --———————— e 37 |, andiess tiadly for repetitve work
omni--------- i iy e T 16 | H25 - Overall height 18mm
i Pico Technology -~-——---—---—--—------—-— 5 Querall fength 70mm.
| Profile ElIeCtronics —---------—---——-—ooo—-— 27 zggacfg;?rg‘ basa 10 cone Clamp
i vl L, [l = Wi o 5 %rgng%%dgm le £4. 99( p.g564) |
| S P I RN N | ROETeT P s AP £1128)
| SeetraxC.AE """ 12 |
i SLM 59
| Stewart of Reading-——-——-—--—-—-—---—---—--—-—--——-—— 49 ] i)
Those Engineers--————-—-—-——————-——————— 26 I /
I Tsien-———--——————-—- - -25 = o |
'- /
H35 - Overalt height 38mm Ovarall /
length 138mm. t
Distance from base to centre of /
extrerne clamping pasition 50mm iy
OerRe;a czgeogo /33 Single £7.05 G A
FORT/a7 Pai £13.99 i -

(R.R.P. £16.08)

V285 - Overall height 100mm
Overall length 65m.
Y| Distance from base to ceritre of extreme
| clamping position 30mmm
\ Order Code, ROET/34
Singie £6 §R R.P.£7.76) ROET/38
Pair £1310 (R.R.P. £1552),
Please Add 60p p&p for each clamp.

valuable projoéts have qraéod I‘I's pagen Although back - . . - -
numbers are avaiiable for only the last 12 month's issues we. can % ‘k, y
supply photo-copies of any individual articte ever pubiished, m ETI |

Photo-copies cost just £2.oo per article regardiess of their ;ength £ Horizomal Clamps: A tow profile
Please note that projects published over several issues must be I & i, i 3 % ] clamp ideal for use where a machine

: 3 g SR L ; head is passing over the wark or
ordered as a series of individual articles, each for £2.00 where vertical handies would

obstruct the use of hand tools.
Vertical Clamps: Size for size these*

PCB foil patterns (where published) and any errata are included

with all photo-copies where applicable. clamps have thc? larggsi clarping force
e e e e e e s y ] and have very compact side-on dimensions. :
i Please supply photo-copies of the following articles from ETI $ Credit Gard Orders 0442 66551 (24 HRS)
:E (Complete in BLOCK CAPITALS) ) CROUE  GNGNON  RONEN  BUORONE  NONOMS DN OGO DONORNN OGO NGO  CNEINE IR RN
. Month Year .Page (if known) ... i Post me woday! (PLEASE PRINT IN BLOCK CAPITALS)
! Title. . ot - . P Cote Price  p&p Total i
: Please supply @£ £

Month_.._____ Year Page (if known) | l @¢ ¢ I
1 Title___..... AL o N.B. Please add 60p p&p per clamp £ I
1 [}
E Month._.._...._..Year _ ..Page (if known) _.._..._... j | enclose my cheque/P.O for £ made payable to ASP or please debit
! Title . N L i = my Access/Visa |
E enclose a cheque/postal order made out to Argus Specialist

| I h /postal ord d t to Al S iali
| Publications to the value of £2.00 per photocopy ordered. $ / )
] L]
E Total remittance € .o . oy D AtE e ez 18 I Signature T e I
:r Name........ b e e L J IName . }, I
| Address ... - R 1 Address peBe LI - S T
i ) & ] | i . Post Code

| ! =y R o L IS =
£ Coupon to. Reader Offers Argus House, Boundary Way, Hemel Hempstead
- b o =ROSICOAS. e N Herts. HP? 75T,

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

Send the complated form and remittance to:
ETYI1 Photocopy Service, Argus House, Boundary Way
Hemel Hempstead Hertfordshira, HP23 75T

| —————
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Send your requirements to:

B James Gale
i 0442 66551

ETI Classified Department, ASP; Argus House,
Boundary Way, Hemel Hempslead, HP2 7ST
Lineage: 65p per word (+ VAT) {minimum 15 words)

Semi display: (minimum 2.5cms)
% £8.70 + VAT per single column centimetre , ] Per
] Eleciromart £24.00 (- VAT) Insertion

Ring for information on series bookings/discounts.

All advertisements in this section must be prepaid.
Advertisements are accepted subject 1o the terms and conditions
printed on the advertisement rate card (available on raquest).

COOKE INTERNATIONAL

SUPBLIER OF QUALITY USED TEST INSTRUMENTS

EN

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS,
GENERATORS, OSCILLOSCOPES, POWER METERS. ETC
ALWAYS AVAILABLE

7ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE

DISCOUNT FOR BULK ORDERS

EXPORT, TRADE AND U K. ENQUIRIES WELCOME
SEND LARGE S.A.E. FOR LISTS OF EQUIPMENT AND MANUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE |

SHIPPING ARRANGED |

OPEN MONDAY TO FRIDAY 9AM - 5PM
COOKE INTERNATIONAL
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 0EB Tel (+ 44) 0243 545111/2 Fax + 44) 0243 542457

111 ON OFFER THIS MONTH, it

Red Super Led 5mm ;Sp Crystal
0j

IR Receiver p  Earphone 65p
0.1uF X rated 85p Neon Bulb
0.1 Paly 5p 250AC 15p
33uf 16v RAD 10p BD332 PNP Dar!. 40p
47uF 35v RAD 10p BCB39 100V 1A 30p
47uF 16vRAD 10p LM337 VREG 45p
2,2uF Non Pol 0p LM7924 VREG  45p
| 250uF 16v RAD 10p 2718 Eprom £1.00
2700pF 1% Tol 10p 2732 Eprom - £1.65
Contast Claaner £1.25 Contact
Flux-Off £125  Restorer, £125
I 65p 2pf-10pf Trim 40p
IN400! 6p Tilt Switch £1.00
ATF 350y DC 45p dWay Till SW  €2.95

T4HCTE 30p .5 Wati 300 OHM,  10p
Crystal ¢é5Mhz 40p 200wl IOV DC 85p

STRIP OF ASSORTED COMPONENTS 1M
LENGTH £1

<

WIDE RANGE OF ELECTRONIC
COMPONENTS ALWAYS IN STOCK RING
TAIL:

FOR DE S
- FM TRANSMITTERS ALSO IN STOCK -

ELEY ELECTRONIC LTD
100-104 BEATRICEa r;g:n. LEICESTER,

LE
TEL: 0533 515944
PAY BY:- VISA/ACCESS

OPEN 10-6 MON-SAT

ENFIELD ELECTRIC Lid=

TEST & MEASUREMENT EQUIPMENT
IBM COMPATIBLE COMPUTERS:
POWER SUPPLIES: MONITORS:
AUDIO EQUIPMENT: DISK DRIVES:
MOTHERBOARDS: TELEPHONE
EQUIPMENT: PLUGS &
CONNECTORS: PRINTERS: WE ALSO
BUY EQUIPMENT PLEASE RING
MAIL ORDER SERVICE PAY BY
CHEQUE: PO ACCESS OR VISA
CALLERS BY APPOINTMENT

FIELD ELECTRIC LTD., UNIT 2 MARY
MEAD WORKSHOPS, WILLOWS LINK
STEVENAGE HERTS $G2 8AB

0438 353781 : 0438 353959 : 0836 640328

COMPONENTS

EPROM, PLDs + Microcontrollers
copied or programmed. we supply
devices/convert discrete logic to
PLDs. PO Box 1561 Bath 0225
444467,

SW SCIENTIFIC
WIRE COMPANY

ENAMELLED COPPER WIRE
TINNED WIRE SILVER
PLATED COPPER WIRE
SOLDER EUREKA WIRE
NICKEL CHROME WIRE.
BRASS WIRE LI TZ WIRE
BIFILAR WIRE MANGANIN
WIRE TEFZEL WIRE NICKEL
SAE BRINGS LIST 18 RAVEN
RD LONDON E18 1HW

FAX 081559 1114

BURGLAR ALARMS
TTTZATECHNICAL ADVICE

L3 DESIGN GUIDE
4 16 PAGE FULL COLOUR
BLACATALOGUE

TRADE
ENQUIRIES
WELCOME
2A EALIKG ROAD, AINTREE, LIVERPOOL 19 OLR

TEL:051-523 8440 o
FAX: 051-523 8121

PHILLIPS PM2525 multi
function meter. 5/2 digits £190.
feedback FM1615 frequency
meter (0.00)Mz to 1GMz £160.
Maplin Dual Tracking regulated
power supply (0-30v, 0-3A) £65.
Maplin MF100 Multifunction
counter (100MHz) £50. Maplin
M205 Sweep function Generator
£45. Phone 0823 663430 any
time.

FREE VARIABLE POWER-
SUPPLY - 9.25 volt D.C. + Hi Fi
Bargain catalogue - £1 p&p. Kia-
Audio, 8 Cunliffe Road, llkley
LS29 Mosfet 60w amplifier
modules £5 12" rack 60w -
regulated PSU - 240 volt £16.

SOLE DISTRIBUTORS

RA 100 - DESOLDERI

NG STATION - R100.

postage according & allow

Spares Hotlines: 081 3
FREE Fax orderli

U.K’s MOST POPULAR DESOLDERING STATION
RA100 £225 + £12 p&p + VAT = £278.49
RA100 with iron £290 + £12 p&p + VAT = £354.85
5% surcharge if paying by credit cards. Overseas

10 days for delivery time.

T.V. - Video - Spares - Semiconductors - etc.

J.J. COMPONENTS,
63 The Chase, Edgeware, Middx. HA8 5DN

81 1700/081 952 4641
ne: 0800 318498

Fax/Tel: 081 952 4641
(Send £2.50 for our latest 1994 catalogue 136 pages available Nov ‘93}

VARIABLE VOLTAGE

TRANSFORMERS
NPT 220/290V AC BO/80
QUTPUT 0-260V
Price P&P
£31.90 £6.00
4544.53 ine VAT)

0.5KVA 2 5§ amp max

{Plus Carniaga)
Buy direct from the Importers Keenest prices in the counlry
COMPREHENSIVE RANGE OF
TRANSFOSMERS-(LT-ISOLATION & AUTD
1110 240V Auto nansler puner cased with Amaicin sacke) and

#iérvn boéad or Dper famie iype. Aviiabis foe immedate delvary

IVIDE RANGE OF XENDN FLASNTUBES
Write Phona your saguiries
ULTRAVAGET BLACK UGHT

FLOURESCENT TUBES
4140 walt €12.00 (Chllers ooty ) (214 10 Inc VAT|
2 wsa C7.84 -1 26 php 1021 me Vi
120 B wat [4.80 - 75p plp (£6 52 me VAT)
9w G watt £3.96+500 plp l{‘i?‘n\c\ﬂ"
€528 mg VAT)

Gt 4 watl £3.98 4 500 phin
230V AC BALLAST KIT
Fornrher Bin Sn e Bntubas €605+ (1 29

-~
php (€875 o)
400 WATT UV LAMFP
Ondy £M4.00+[250php  £4280 inc VAT
180 WATT SELF BALLASTED BLACK
UGHT MERCURY BULE

Aymilabla wrth BC or ES Firting. price inc VAT
& plp and VAT £28.55

12V D.C. BILGE PUMPS
500 GPH 151t hpd 3 omp £19 98
1750 G P H 154 heat 8 amo £ 56
Algo horm gva:lable 24V 0 C 1760 GPH 15trhead
S arp 135 b5 Afl desgred wo b usea
subingiped, PRICES INCLUDE PAP & VAT

EPROM ERASURE XIT
“Buikd ygur own EPAIOM ERASURE o & trachon of ths
pros of B made-up Witds of o4 fess case includes
120 8 watt 2537 Angst Tube Ballasi und, pair of bipn
ieags, neon indicator, on/oft swilch, safe

speeds no koad approx 12V-26 1pm. 9v-20
reasonabie torqus  Ideal for robotics o
ADenn,

"BOFFINS SPECIAL' ~
UNIQUE OFFER

Surpius Precrion Madhcat Una imternally in sacel-
len) conatsA Oesigned pamerly to eyect a precise
controtlable amount of Hud hraom a moedical synings
(larver nod sppiied). Containa the {oliowsng remov -
abie components Ouaf Micro Processor Boards and
EPROMS Escap Pecipon 12V DC Motor with
300,1 Gear Box and optical sncoder coupled 10 8

hreaded drive hani: Mains supply

1KVA 5 ariip max £41.15  £7.001548'6 x 15V Ni-Cad A.A. cells back-up. LCD.
2KVA 10 5'9‘%%53 lni gglg Ff‘gm et e high with leggnu';pAudible
amp mMax d b AT
? (£79.78 inc VAT) 'h&mliﬂmmﬂgqmm ngtmz tn:;;g:m-onnl
oya
VATOamDmar T 8240 ine V| ko o B S S VAT
5KVA 25 amp max £139.15 12V 0.C. GEARED MOTOR

12V D.C Reversibic -budi Matar

pm. Will work s wnd BT eteen 8
Sir L
W 28 mm W 39mm Srah. 3mm dis x 10mm
long Prce £8.00 + 50p php (£10 00 ine VAT)
TORIN CENTRIFUGAL BLOWER

230V AC, 2,800 RPM, 0.0 smp 130mm disnsster, am-
peilor autiet 63 x 37wk overall sre 195 1 160 1
Liﬂumﬁ iong Prce £17.804 L2450 php (£21 50 inc,

SOLID STATE RELAY
L:kwc'-- S:OV' Acﬁ:h?lﬂT"B““ on sunabie Hoat-
n be civgn fom TT.L or Compuier outpt bs-
twien J. 10V D.C Scra 24mm l7m!:|u:;5m h
Fung cunl%ﬂ’&nm (TO-3), Puce £300 +40p php

{£400 e

GEARED MOTORS
71 RPM 20 mch 1oique reversabie 115V AC in.
fut wchuding capecnor and raraformi: ioe 280N AC
opereton Price e VAT & plhg £23.50.

BOLID STATE ENT UNIT
[nput  230/240V AC, Outpul aujprox TEKV.
Producing 10mm spack Buih-in 10 sec tmer
Easily modified for 20 sec. 30 sec to continuous

Pocize 2

DRGNS T0E Soemn grwiion. Dozans of wses in the
Yieid of physics and elecironics. eg supplying nson
of #rgon tuhes sl Prce jexs caso £8.80+ (220 |
p8p ([1Z.81 g VAT) NMS

SAVE POUNDS!H]

Bujlg your own 107ped bank nats deteeior. Can
delgex counturfeity Imongst » guamily ol noles
Compime k1.0l pary leds case DV ac
meluding §” uV black light tube, starter and
holder, a pair b - pin tube holders Total price
wneliginy plo & Vil oniy £13 99

ry
and circuit £16.00+£2.00 p&p {£19.88 inc VAT)

SUPER HY-LIGHT STHOBE KIT
Designed for Disco, Theatrical use etc.
Approx 16 joules. Adjustable speed £60.00+ £3.00 p&p
(£62.28 inc VAT)
Case and reflactor £24.00 + £3.00 p&p  (£31.73inc VAT).
SAE for_further details including Hy-Light and in-

dugtrisi Sirobe Kits

WASHING MACHINE WATER PUMP
Brand new 240V AC fan cooled. Can be used lor a variety of
purposes. Inlel 1 /;1n ouflel 1 in. dia Price includes p&p &
VAT £11 20 each or 2 for £20 50 inclusive

MICROSWITCH
Pye 15 amp changeover lever microswiich, type S171
Brand new price 5 for £7.05 inc VAT & p&p

E SERVICE TRADING CO ===m
57 BRIDGMAN ROAD, CHISWICK. LONDON Wa 588 &
. 9950549 081-995 15

Monoopreias ACCOUNT CUSTOMERS MIN ORDER £10 A i

ELECTF@NICS TO_QAY_INTERNATIONAL
' 64
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SERVICE MANUAL COURSES

Start training now with the specialists for
the following courses. Send for our
brochure — without obligation or

Telephone us on 0626 779398 ETi 2/94

BN Technical Information Services me

76 Church Street, Larkhall, Lanarkshire, ML9 1HE
Tel/Fax: (0698) 883334 Mon-Fri 8.30am - 5.00pm
Tel/Fax: (0698) 888343 Qutwith business hours
Write now with an SAE for your FREE QUOTE + FREE CATALOGUE

SUPPLIER OF:

. We offer:-

SERVICE MANUALS
SHEETS + CIRCUITS

ANY 20 MANUALS FOR ONLY £7.50 each.

For one payment of £150 you can order any 20 Manuals of any value, Post

Free, over any period of time.
* REPLACEMENT & REFUNDS #
i anything is unreadable

* DIAGRAMS ON A2 pages ® TWICE the size of A3 diagrams & unavailable

Jrom any other Technical Information Supplier
“Remember we also sell hundreds of technical books”™

[ WANTED | S o

SURPLUS
COMPONENTS
WANTED

* COMPLETE CLEARANCE

¥ BEST PRICES PAID

¥ PCB BOARDS POPULATED
CONTACT

D.T.S. SERVICES

Tel: (0602) 208955

I TRANSISTORS, ICS ETC INTO CASH

or Fax: (0602) 484530 ! |

PUBLIC DOMAIN

TURN YOUR SURPLUS

immediate settlement
We also welcome the opportunity
te quote for complete factory
clearance
Contact:
COLES-HARDING & CO.
Sandall Road, Wisbech,
Cambs PE13 2PS
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 15 YEARS
Tel: 0945 584188
Fax: 0945 475216

PC TECHNICAL SHAREWARE

Would you like to see the besi range of low cosl lechnical and
scientifice public domain & shareware for IBM PC in the UKY
HUGE RANGE includes:- PACKET, FAX, RX/TX conlrol,
PCB design, Circuil and ANTENNA analysm QSO iogging,
CAD ELECTRONIC & MECH engineering, SCIENTIFIC,
MATHS & STATS, MEDICAL, PROGRAMMING,
SOURCE CODE, DATA, EDUCATIONAL, WINDOWS,
BUSINESS and lots more
Wrile, phone or [ax (oday for your [ree (24 page printed
Fhe Pord e Domeie u[hr'vbhm
u.m.-u Howve, &“ l-lﬂ'

E lrl :! Fex lﬂ'“m? i pese—

m

L.F. HANNEY

Your Electric Component
Specialist for Avon, Wilts
& Somerset.

77 Lower Bristol
Road, Bath, Avon.
Tel: 0225 424811

Name

0O Telecomms
Tech C&G 2710

O Radio Amateur
Licence C&G

O Micro-

processor

__ 0O Introduction to
Television

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 9UN

NEW VHF MICROTRANSMITTER
KIT tuneable 70-115MHz, 500
metre range, sensitive electret
microphone, high quality PCB,
SPECIAL OFFER complete kit
ONLY £5.95 assembled and
ready to use £9.95 inclusive P&P.
3 Watt FM transmitter kit £15.95.
Credit card orders Telephone:
021 486 3092, Fax: 021 411 2355.
Cheques/PQO's to: C.E.C.(Dept
ETJ), 515a Bristol Road,
Birmingham, B29 6AU. Send 2
x 1st Class stamps for Getails of
these and other kits.

ELECTROMART

LIVERPOOL

PROGRESSIVE RADIO
87/93 Dale Street
Tel: 051 236 0982 051 236 0154

47 Whitechapel
Tel: 051 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS'

Open: Tues-Sat 9.30-5.30

ELECTRONIC PLANS, laser
designs, solar and wind generators,
high voltage teslas, surveillance
devices, pyrotechnics and com-
puter graphicstablet. 150 projects.
For catalogue SAE to Plancentre
Publications, Unit 7, Old Wharf
Industrial Estate, Dymock Road,
Ledbury, Herefordshire, HR8 2HS.

FOR SALE
/AQEE>

l-‘ak:on DIY SPEAKERS

Send for our FREE price list PL22:

All we ask for is a large S.A.E.
36p stamp or $2 bill U.S. overseass

| (Europe - 3 International reply coupons)

SYSTEM DESIGNS (Total Kits):
Focal, KEF Constructor, Seas, etc.
DRIVE UNITS FOCAL, KEF, Audax,

Coles, Peerless, Seas, Siare, Elac Metal
Dome, Scanpeak, etc !
Also Group/Disco Units

CROSSOVER NETWORKS -

Active & Passiva comranems
Accessories, Bolyprap Cap!
AUDIO AMAT €U PUBLICATIONS

BACK ISSUES:
Speaker Builder, Audio Amateur & Glass

Audio, L/S Cookbook + books

Full detalls from

FALCON ELECTRONICS

(Dept E.T.1.) Tabor House, Muibarton,

Nortolk NR14 8JT (0508) 78272

(Proprietors: Falcon Acoustics Ltd )

o

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.
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Open

uture historians will probably rate
F the development of the micro-

processor during the early 1970s as
one of the most significant technological
developments in the history of mankind.
There must be hardly a single consumer
product which does not contain one, or
owe its design to equipment which does.

The microprocessor has also meant
that electronics engineering as a profes-
sion, and also as a hobby, has changed.
The electronics engineer is now, by and
large, an integrator of systems composed
of standard building blocks. Systems in
which software performs the functions
rather than discrete components.

In electronics, a knowledge of program-
ming is now as essential as a knowledge of
the theories of circuit design. Indeed, it is
probably more important, since in many
cases the building blocks can be slotted
together without much knowledge of elec-
tronics, but will fail dismally without any
knowledge of programming.

For the amateur this can be a blessing
in disguise. It is now possible to embark
on building quite complex projects
without being a ‘professional’ in the area
of circuit design.

The use of standard building blocks
even extends to the software . Whole
libraries of standard routines are available in
the public domain for us to use . Not to
mention all the programming tools that
allow us to do most of the development
work on an ordinary PC.

We can even use the PC to help us
design the hardware. The free PCB and
schematics design program included
with this issue is a perfect example. How
many of us have, in the past, struggled
with designing a PCB using tape and rub
down pads.

Now if our schematics are right our PCB
will be right. Maybe not as optimised a

Forum

design as one done by a professional, but
a design done in a fraction of the time. The
necessary skilllevel has been reduced, for
the professional an unfortunate side effect,
but for the amateur a Godsend.

The amateur can now do what five
years ago only a professional could do. In
conseguence we should see an increase in
the sophistication of projects published in
magazines like ETI.

Gentlemen and Players

The advent of the microprocessor is also
narrowing the gap between the profes-
sional and the amateur in other areas.
Specialised programs can help with design
and education - there are already a number
of very good computer based electronics
education packages.

We are also seeing a de-specialisation
in instrumentation. Whilst on the one
hand the number of different parameters
to be measured is proliferating, on the
other hand we are witnessing a decline in
the range of hardware.

In the past, there might have been
need for a large range of different instru-
ments there is now only need for a few.
The PC and the workstation are taking
the place of many instrumentation
displays, with small front end boxes to
perform the actual data input function.
The rise of the virtual instrument.

The concept of virtual instruments
will put powerful instrumentation into the
hands of the amateur electronics engi-
neer. Computerised design tools and
the increasing modularity of electronic
components will make it easier for him
to create sophisticated designs.

For the amateur, the microprocessor
has made life much more interesting
and challenging, and the scope which
it offers us must be seized with
both hands.

Next month...

Sharpe’s Z-80 single board computer and
will also be starting a two part piece on an

Next month in ETl we will be continuing two major construction projects, Jason

Linsley Hood. There will be another useful test equipment design from Robert Penfold
and an interesting radio project from Raymond Haigh. For computer experimenters, the
editor will be looking at a simple robotic vision systerﬁ.

In addition, there will be a look at virtual instrumentation, reviews of some commercial
EPROM programmers, and our continuing series on microprocessor fundamentals.

Don't forget that the next issue will have the second free disk on the cover, containing
the remaining part of the Layo1 PCB design and schematics package. Make sure you
don’t miss it - order your copy of ETI from your newsagents today.

Dave Bradshaw’s valve guitar amplifier. We
improved power supply design by John

ELECTRONICS TODAY INTERNATIONAL
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AD/DA Conversion Card

12 Bit Res, 16 Channels I/P

ngifai I¥O Cards 48 Programmable /O Lines  Voice Communications Card
(3 independent 16 Bit Counters) From £ 29 Intelligent Telaphone Card

PC Based Industrial and Lab, Data
Acquisition, Control and Measure-
ment, Instrument Cards

AD/DA Cards Interface Converters
Plus Accessories & Software Relay Output Cards
C.P.U. Boards RS 232 Cards
Device Programmers Single, 2, 4, 8. 16 Port
Digital /O Cards RS 422 Cards

| EEE 488 Cards Single, 2, 4,8, Port
Industrial Chassis PC ROM Disk Cards

Industrial Control Cards Slot Extender Cards

Specialist PC & Multimedia Add-on Cards

PC - Telecommunication Cards

8 Port RS-232 Cardwith Software From £ 99 . .Fax Modem Cards ACCESS
| vIsA | Voice Recognition Cards ‘

Voice Digitiser Cards
Video/TVY - PC - Video/TV Cards
Sound Cards

Components
Cases Monitors
Floppy Disk Drives Mother Boards
Hard Disk Drives Cache Controller Cards
From 40MB to 2.1GB Network Cards
Keyboards Tape Back Up Units

For further information, Product/Price List
Call Us On:

Tel: 0902 20267 Fax: 0902 28439
Roline Systems Ltd, Imex House,
Imex Business Park, Upper Villiers Street,
Wolverhampton, West Midlands. WY2 4NU

All in one Programmers
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Model O8-3020 illustrated above

Star Quality, Reliability,
and World Class
Perfornmance

-r'l} m
Jonty

L2

‘M Maplin Electronics are pleased to

N announce their superb new range
of precision, laboratory: grade
Oscilloscopes from Goldstar.

EW The range starts with the super
NE value-for-money, 20MHz Dual-trace
Oscilloscope, OS-9020A. Features
include a large 6in,, high luminance

CRT with internal 8 X 10cm graticule,
TV field or line triggering and X-Y
mode producing Lissajous patterns
for phase shift measurements.

] For higher frequency applications,
NE™ the 40MHz Dual-trace Oscilloscope,
08-9040D, is ideal for TV and video

signals and a trigger delay facility allows
observation of fast leading edges.
\X/ For RF signals and high-speed logic
NE applications, the highly specified
100MHz triple-trace Oscilloscope,
08-9100D, has 3 independent input
channels and is ideal for simultaneous
display of 3 logic pulse trains for
timing comparison.

O.95

- The dual-trace, 40MHz Oscilloscope,

\l " 0s- 904RD, is similar in specification
to OS$-9040D, but with the additional
facility of a digital readout on the CRT.
The readout displays information such
as timebase and attenuator settings,
and on-screen measurements can be
performed using movable cursors, the
value appearing on the CRT screen.
W Top-of-the-range is the excellent

NE 20MHz Digital Storage Oscilloscope,
0S-3020, with on-screen digital read-
out and measurement facilities. The
digital storage function enables one-off
events to be captured and stored for
detailed analysis. Stored waveforms can
be printed out on a suitable X-Y plotter
via the built-in RS$232 interface.
Repetitive high-speed waveforms
up to 20MHz can be digitised using
equivalent sampling techniques
and pre-trigger mode allows events
occurring before the triggering point
to be captured.

All models are supplied complete with probes, mains lead, spare fuses and detailed operating manual Full details
and specifications can be found in the 1994 Maplin Full Colour Catalogue, available from WHSMITH and

selected branches of RSMcColl in Scotland for £2.95 (£3.45 by post direct from Maplin) To order, Phone the Credit

Card Hotline, 0702 554161, or send your Mail Order to P.O Box 3, Rayleigh, $S6 2BR, or visit your local Maplin store
Please note latest models all now cream in colour as Model 083020, +

A AT bR ELECTRONICS. UK AGENTS FoR GoldStar

Visit our stores in: Birmingham, Brighton, Bristol, Cardiff, Chatham, Coventry, Edinburgh, Glasgow, Ilford, Leeds,
Leicester, London (Edgware, Forest Hill and Hammersmith), Manchester (Oxford Road and Cheetham Hill),
Middlesbrough, Newcastle-upon-Tyne (The Metro Centre, Gateshead), Nottingham, Portsmouth, Reading,
Sheffield, Slough, Southampton, Southend-on-Sea, Stockport, plus a NEW store opening soon in Milton Keynes.

Phone 0702 552911 for further details

All items subject to availability, prices include VAT and may change after Feb 28 1994 Carriage charge per order £5 70
Handling charge £1 40 per order Overseas customers please phone 0702 552911
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OS-9020A GW05D £269.95

OS-9040D GWO4E £399.95
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0OS8-904RD GW06G £499.95
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0§-3020 GWO7H £749.95

GoldStar

Technology with the human touch



