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All singing All dancing

That's the CDJ2600 from Soundlab!
It’s the twin CD for DT’s that does just
about evervthing you could possibly

ever need.

It comes as two 2U rack-mount

units. finished in black enamel with
clear legends and large, user-friendly
controls, which are easy to find
and use, even in the lowest light
conditions.

The green LCD displays both

o

rrack number and elapsed
time to frame accuracy.
It even gives a visual
v
reminder should you leave
one of the CD trays open.
When you're looking for a cue
point, yvou can choose between
two methods offered by a single

concentric wheel. The outer ring

gives shuttle search, while the
inner portion allows Jog Search.
Once found. a cue point can
be memorised then used
instantly with a single
‘cue’ button.

An innovative joy-
stick gives vou total control
over the comprehensive loop
facilities: simply pushing the stick
upwards memorises the loop start
point and pulling it downwards
marks the end point. giving a single

repeat. Should vou then pull
the joystick down during
the loop. it will repeat
continuously.

Left/right movements of
the joystick allow pitch bend.

And the CDJ2600 is as tough
as it is talented.

The robust twin transport has

been designed to survive life on

the road, while damped mechanisms
offer a very high degree of mech-
anical isolation, to maximise
playability in any conditions.
High guality sound
reproduction is en-
sured by 16 bit, 8x
over-sampling DAC tech-
nology. and ease of ser-up is
guaranteed by the unit’s intelligent
design.

All these features for only

£490999

Order Code 51252

For more information call

01702 554161
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m FOR YOU TO BUILD!

> IN THIS ISSUE...

IC SHORTWAVE RECEIVER

An easy to construct AM shoriwave
receiver, ideal for beginners to the
fascinating world of shortwave listening.
Tung in fo overseas AM broadcasts,
and a vast miscellany of unusual and
interesting signals. Can be modified

fo work on medium wave band

with a suitable coil.

EARTH-LIFT BOX Sl
An essential piece of equipment for "<
musicians using electronic instruments. -
This easy to build project uses 3-way
switching to convenlently and safely
interconnect instruments sa that:they

have either floating, half earthing or full - . _
earthing to ground., so that earih loops
and associated hum reaching the :
amplifier inpuls are avoided. " * " * T e < o

PASSIVEDIBOX =~

Anather greal project for tfe pariorming

of recording pusigian. Thisprojectean -
be used to banishinoise and hum problems’
ofien experienced when using electronic
musical instruments on stage, Easy lo

buid and use, with the added bonus 6f no :
batteries required - just plug in and play! “-. %

OVER-REV INDICATOR

This easlly installed project indicates

to the motorist or molorcycle rider

when the engine has reached a pre-set
spaed, fo provids an audible and visual
warning of potential cver-rewing, or
allematively, to indicate when itis time

o sefect the next highest gear, A ussful
aid to help increase your driving efficiency,
as found on most racing vehiclss!

RADI-CALL RECEIVER

This companion project to the transmitter
described last month, this 418MHz encodad
receiver has an open-ended relay output o
activate alarms, an aulo-dialier or similar,

s0 fhat essential heip can be summoned
quickly when the transmitler is activated.

56 GPS DEVELOPMENT SYSTEM
Part two of this project describes installafion
of the VP Oncore GPS software and
required codes for seffing up and
controliing the GPS Development
Receiver unif. Addifionally included are
QBASIC code and algorithms for the
convarsion of LatLong receiver output
to O.5. National grid references and
information on suitable GPS soffware
for showing position on a digital map.
Jung1836 Elecironics - The Mapin Magazing
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FROM THE EDITOR...

Hello and welcome to this month's
issue of Electronics! As usual we
have a fine collection of projects and
features for you fo read and build.

Magazine Publications Manager
We extend a warm welcome to

Paul Freeman-Sear who joins the
team as Magazine Publications
Manager with a wealth of experience
from ETI and Electronics in Action.

The Trafficmaster Competition
Trafficmaster has teamed up with
Elecironics this month to offer readers
the chance to win three YQ units and
seven Trafficmate units inclusive of

12 month information keys. See page
28 for further competition details.

‘Get the Beep’

Competition Winners

We are pleased to announce

the result of our ‘Get the Beep
Competition’. We have one BT Echo,
one B/T Benetton, one Swatch Beep,
and one Mercury MiniCall to give away.

- Left to right: Robin Hall, editor of Electronics,
pictured with Paul Freeman-Sear,
Magazine Publications Manager.

The winners are: A. Degley of Sheffield,
|. Hogarth-Jones of Paignton Devon,
J.W.H Simon of Leuchars Fife and
M. Wallis of Wellingborough.

So until next month, from Paul,
the rest of the team and myself,
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Apple Newton PDA

If | was honest, wiiich, of course,

| always am (as regular readers will
know), I've been positively itching to get
my hands on one of these. | last looked
at Apple’s Newton way back when it
was first developed. While it was

good then, it did suffer from a few
inadeguacies. However, in the personal
digital assistant field, it was the cream
of the crop.

Nonetheless, if the original Newton
(the MessagePad 100) was good,
and the MesagePad 120 got better,
you should now take a look at the
recent amval, the MessagePad 130.

A new operating system (Newton 2.0),
brings a whole new dimension of
operability to both these devices.

Where handwriting recognition in
the earlier operating system was merely
OK if you spent time letting it leam your
scribbles (as well as you having to
releam how to write, so it could translate
your scribbles), Newton 2.0 picks up
handwriting from the moment you take
it out of the box. It represents a change
from the Newton operating system’s
word-based handwriting recognition to
character-based recognition, and the
difference is quite remarkable.

There's an optional accessory in the
form of a keyboard, too. However, we
shouldn't get camed away here. If
we're going to buy a personal digital
assistant for its portability and ease of
use, then buy a keyboard, why should
we stop there? What about a disk drive?
What about a monitor? Get my drift?
No, the MessagePad is great for doing
what it's good at. Don't try to tum it
into a multi-piece computer. The
MessagePad is complete with backup
utiliies and a connection kit to link it
to both Mac and Windows personal

with Keith Brindley

computers, and that's all the computing
ability it should ever have.

Apart from improved handwriting
recognition, the operating system is
faster — much faster. Things move
altogether more speedily in all aspects,
particularly when doing searches for
information. This bodes exiremely well
for the future, because Apple is working
on further MessagePads which will use
faster microprocessors. The MessagePad
120 and 130 use an ARM device
(the ARMB10), developed by Advanced
Risc Machines, a division of our very
own Acom Computers, running at 20MHz
A MessagePad slated for later this year
will use the ARM710, running at around

| B0MHz, with a later model using the

StrongAnmm microprocessor running
at well over 100MHz.

It's an exciting phase for personal
digital assistants. Wnere computers
merely double in power every couple
of years, personal digital assistants are
set to increase their power by a complete
order of magnitude over the same time.
If they can maintain this rate, by the
twm of the century, personal digital
assistants will actually have the same
sort of computing power as advanced
deskiop computers.

Calling Long Distance

There's an upcoming fight in the
telecommunications arena, which only
now, the traditional telephone companies
worid-wide are beginning to rezlise they're
in. Rapid growth of Intemet senvices due
1o many millions of users gaining access,
has created a market for software which
can allow computer users o communicate
by voice while connected. Traditionally,
let’s say in the old-fashioned way, long-
distance voice communication has only

| been by telephone. Of course, telephone

companies (also traditionally) make
pats of money for providing the senvice.
However, Intemel access is over a local
line, and so at local charges. Apparentiy,
some 20,000 people already use
Intemet telephone software.

IU's not yet a feasible concem on
a large scale, however, because the
bandwidth available on the Intemet
isn't big encugh by any stretch of the
imagination for millions of regular
telephone calls. Voice communications
over the relatively low bandwidth Intemet
as it stands are, as a result, scratchy and
frequently broken to say the least, and
certainly not yet of the quality that you'd
want to call mum long distance with,
but they will be within a few years.
Once the proverbial information
superhighway network is in place, there
will be bandwidth a-plenty for vocal
(and, indeed, visual) communications
over the Intemet.

If the Intemet continues in the same
vein it has done over the last few years,
there’s a good chance that the old-
fashioned telephone companies will
have to drastically re-evaluate their
positions as service providers. Long-
distance calls will have to get cheaper
and to pay for that, local calls will
probably have to be more expensive.

One2watch

Finally, Mercury’s one2one digial
phone network is to be expanded ouiside
of its now-traditional south of England
and West Midlands base to the rest of
the couniry. By the end of the year,
Mercury expecis to cover up to 80%
of the country, and by the end of next
year, will be in place for 95% of us.

The opinfons expressed by the author are not
necessarly those of the publisher or the editor.

June 1996 Electronics — The Maplin Magazine
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by Laura Haston Ryden

A hologram is a photographic record of the interference pattern of two superimposed beams of
coherent light, one directly from the source and the other reflected or scattered from a physical object.

science of holography when frying to

improve the performance of mransmission
electron microscopes. In his acceptance
speech when awarded the Nobel prize for his
invention. he said T have the advaniage in
this fecture . . . that | need not write down a
single equation or show an abstract graph.
One can, of course. introduce any amount of
mathematics into holography: but the essen-
tials can be explained and undersiood from
physical arguments.” '

In the past decade. holographic images
have become familiar to everybody and
holography has become an ant form in its
own right. Anyone who has seen the bright.
three dimensional images produced by
holography cannot fail 1o be fascinated by
the experience. They are widely distributed as
the tiny silver images on credit cards. Many
people have seen holograms at exhibitions.
and they can be purchased as ‘executive

IN 1948, Dr. Dennis Gabor initiated the

tays'. They have even been given away free

with packets of breakfast cereal. In addition.
holography has various other applications.
such as double exposure holographic inter-

' .
Sourc> (ma

Figure 1. The appearance of the interference pattern.

ferometry, which enables very small dis-
placements or distoriions of an object to be
measured. Another example is the holo-
graphic optical components used to produce
diffraction gratings In the bar code scanners
at supermarket check-outs.

There are rwo major classes or types of
hologram. The first is the transmission holo-
gram, which is viewed by passing a beam of
coherent laser light through it. The other type
is the refleciion hologram, which can be
viewed under incoherent white light that is
reflected from it. Whilst both types of holo-
gram rely on the interference effects of light
waves for their operation, the theoretical
explanation of each type is substantially dif-
ferent.

There are two major theoretical models of
the operation of holography: the Geometric
model and the Gabor Zone Dlate model. The
Geomeirric model can be used to explain
both reflection and transmission holograms.
where the photographic emulsion used is
thick enough to record a three-dimensional
interference patiern. By comparison. the
Zone Plate model is only useful in describing

the transmission hologram produced by a
two-dimensional interference pattern
recorded in a thin photographic emulsion.

Irwas decided to create a reflection holo-
gram for this project, as this can be viewed
in white light. Consequently. the theory pre-
sented here will be limited 1o an explanation
of the geometric model as applied to the
refiection hologram.

Theory
The Geometric Model

Consider the two points, A.and B, shown in
Figure 1. Ler usimaocine that both Aand Bare
mutually coherent sources of light, and that
the light from each of them is in phase. The
licht will spread out from each point. pro-
ducing ever expanding spherical wave fronts.

The interference of these two light sources
will produce regions in space where the light
intensity is high, as the waves arrive in the
same phase. These regions are shown as the
curves on the diagram. Conversely, there will
be regions of low intensity where the waves
from each source are out of phase. These are

e Source B

Floure 2. The interference fringes lie essentially along
the length of the plate.
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the revions in-benween the curves on the
diagram. These regions are actually three-
dimensional. and can be visualised as the
surfaces that are traced out by roiating the
cuarved lines of the diagram about an axis
passing throuch points A and B. It can be
seen that the curve drawn half way benween
the two points (the central interference
fringe) is. in fact. a straight line, as it must be
equidistant from the nwo points. This line rep-
resents a plane perpendicular o the paper
Less obvious. is the fact that the curved lines
in the diagram are acmually hyperbolic in
nature, represeniing hyperboloids in three-
dimensional space.

Now assumie that it is possible to record the
position and shape of these curves and repro-
duce themn as partially reflectingsurfaces. The
mechanism by which this is done will be
described shordy. In Figure 2. the rectangle
represents a cross-section through a sheet of
some form of recording media that achieves
this; the media beino ‘thick’ enouch o con-
tain a few tens of thousands of wave lengths
of the light used. The surfaces of high inten-
sity passing through the media are recorded
and transformed into partially reflecting
regions.

The source of light at point B can now be
removed and the light emanating from point
A is allowed to fall on the recorded interfer-
ence pattemn, which is placed in the position
of the original interference pattern. This is
shown in Figure 3. The interference panern
in the media is shown as the curved lines
vrithin the rectangle. but now the light ema-
nating from A is drawn as rays.

As the original interference pattern has
been recorded as partially reflecting surfaces.
the light rays from A are reflected at these sur-
faces. It can be seen thar the reflected fight
must form a virtual image of point B on the
reflecting surface that resulis from the ceniral
interference fringe. This reflecting surface is,
after all, a plane mirror. albeit partially reflec-
tive.

It must be accepted thar the hyperbolic,
partially reflecting surfaces also produce a
virtual image of the point B (although the
geometry of this is somewhat harder towork
out). In general, the recording media need
not be cenirally positicned. as all the reflect-
ing surfaces would be hyperboloids.

This is all very well, but what is required is
a virtual imace of a three-dimensional object.
not just a point of light

As a first step to understanding how this
might be achieved. imagine that instead of
just the point B on one side of the recording
media, we have rwo poinis B and C. as in
Figure 4. Clearly. the light from point C will
create an interference pattern with the light
from point A (as described above). The two
interference patterns will be superimposed
on each other. They will result in panially
reflecting surfaces being recorded in the
media. These reflecting surfaces will also be
superimposed on each other. Some of them
will result in creating a virtual image of B,
while the others will create a virtual image of
C. This is also shown in Figure 4.

The final step in visualising how an
extended three-dimensional imaoe is formed
from an object. is 1o consider the objectasa
very large number of point sources of licht
These point sources each contribute an inter-
ference pattern that is superimposed on all
the others. as described for poinis b and C.

June 1938  Elecironics — The Mapln Magazine

imoge of
original 8

Figure 3. Formation of a virtual image by the recorded interierence pattern of source B.

Each one of this huge number of interier-
€ence patierns creates a set of pariially reflect-
ing surfaces in the media that are themszlves
superimposed. and each set of partially
reflecting surfaces contributes one point 1o
the virtual image of the object

Practical Realisation

Before continuing with the theoretical expla-
nation of the reflection hologram. we shall
look at how it is possible © record interfer-
ence patierns and convert them into pariially
reflecting regions.

The first requirement is 1o produce the rwo
mutually coherent beams of light. The light
from the object is called the ‘object beam’
and the light with which it interferes is called
the reference beam’. These beams can only
be produced by splitting the light from a

single source. Part of the beam is directed
onto the object. from which it is reflected
onto the recording media. The other part of
the beam is directed straight onto the record-
ing media. This is commonly done by split-
ting the beam with a semi-silvered mirror
and then using further mirrors and lenses o
direct the beams as required. Aliernatively, it
is possible 1o illuminate both the object and
the miadia with a single wide beam of light as
shown in Figure 5. However an ingeniously
simple way of providing a reference and
object beam without the use of mirrors is
shown in Figure 6. Here, the reference beam
travels through the media and is reflected
back on itself by the object.

Clearly. in order 1o produce interference
fringes in the media. it is necessary (o have a
source of licht whose coherence length is
greater than the difference in pathlengtis of

Virtucl imaoge
of new light
source

~~" Original
virtual image
of source

Figure 4. Interference patterns from sources B and C. when recorded in the media are
superimposed. giving rise to nwo virtual images.




the reference and object beams. Such a
source is readily provided by a laser. Even
the cheapest and most common helium-
neon laser can produce a beam with a coher-
ence length of 20 1o 30cm. The beams from
these lasers are in the region of 1 10 2mm in
diameter. This can easily be expanded 1o the
size required 1o illuminate an object of larger
dimensions by mieans of a lens.

The second major requirement is for a suit-
able recording media. In this case. we used a
special photographic emulsion. When the
photographic emulsion is exposed and
developed, the areas that receive sufficient
light energy (the product of intensity and
exposure time) will become blackened. This
is normal in conventional black and white
photography. producing a negative image.
These blackened areas will absorb a large
perceniage of the light that travels throush
them. transmit a small perceniage and reflect
the rest. This situation is not very useful for
creating reflection holograms. as not enough
light is reflected from the blackened areas.
However it is possible to process the emul-
sion after development. in a suiiable bleach
that will conven the blackened areas into
transparent areas. These converted areas
have a different refractive index 10 the
surrounding ransparent areas that were not
blackened. This gives rise 10 a greater
percentage of reflected light. giving a brighter
image.

The final major requirement is to keep the
light source. object. recording media and
other apparatus mechanically stable during
the exposure. A movement of half a wave-
length in any of these would completely
destroy the interference pattern. Stability of
about one tenth of a wavelength is required
for high contrast fringes. This corresponds 1o
a movement of about 60nm! This require-
ment for stability dictates using a heavy
optical bench with good vibration dampen-
ing properties. The bench should also be
isolated from external vibrations (e.g., from
Hoors. eic.).

Bragg Reflection

From the discussion so far. it is now apparent
that the recording of the interference
patterns that are formed between two
coherent light scurces can create curved,
mirrored (partially reflecting) surfaces. When
iluminated by a point source of light, similar
to the original reference beam, these surfaces
reflect light in such a way as to creaie an
image of the original object. The next stage
is 1o consider the fact that there is actualiv a
iarge number of closely spaced reflecting
surfaces within the thickness of the recording
media. This gives rise 1o some striking colour
effects in the resulting image.

We will now consider what happens when
these [ayers of partially reflecting surfaces are
Hluminated when viewing the hologram.
Figure 7 shows such a situation. Clearly. ar
each panially reflecting surface. some of the
light will be reflected and some will be
ransmitted. The transmitted fight is, in wrn,
partially reflecied from the next surface and
so on. It can be seen that the reflected beam
is, inn fact, composed of the sum of all the
parial reflections throughout the thickness of
the recording media. It is this combination of
these multiple surface reflections and the
resulting interference that is called Bragg
reflection.

&

Reference bedm

Figure 5. A single, expanded beam can

provide reference and object beams across its width.

N
Object
beam

Reference beam

% _Object beam

Media

beam. in this single beam arrangement.

Figure 6. Reference beam is reflected back on itself to create the object

I H

It can be seen that if the various lengths of
the light paths through the multiple planes
are always different by a whole number of
wavelengths, all the emerging wave fronts
will be in phase. In this case. constructive
fnterference takes place and a bright reflec-
tion results. For pathlengths that differ by an
extra half wavelenogth. the emerging wave
fronis will be out of phase and desiructive
interference 1akes place, resulting in no
reflection. Also. the pathlengths taken by the
light travelling through the planes are depen-
dent on the distance between the planes and
the angle at which the light is traveliing

through them. From the geomeiric modeal. it
can be deduced that the Bragg effect gives
rise 10 constructive interference for the
reflected rays that form the virtual image.
When the hologram is viewed under white
light. all the wavelengths will be reflecied
irom the partially reflecting surfaces.
However only those wavelengths that satisfy
the Bragg condition for constructive inter-
ference will be reflecied sirongly. The other
wavelengths will suffer desoructive interfer-
ence and their rellections greatly anenuated.
It is this mechanism that causes reflection
holograms viewed under white light to

Incident
beam

N\ 7

Refiectad
beam

Figure 7. The reflected beam from the stacked surfaces is the result of light reflected from the
various surfaces and interfering with each other as they emerge from the stack.
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appear in a single colour. This effect alse
explains how a hologram may appear in a
difterent colour than that of the licht used to
record it. This can happen if the recording
medium shrinks or expands during process
ing. thus changing the spacing between the
partially reilecting planes and allowing a
different wavelenoth to satisfy the Bragg
condition. It is common practice to treat
holograms chemically. to achieve these
colour effects.

It may seem strange 1o speak of viewing a
hologram under a source of white light when
our discussion of Bragg reflection assumes
illumination by a coherent licht source. It is
a great advantage of the reflection hologram
that it is easily viewed under a white light
source, whereas the transmission hologram
requires a coherent playback light source. To
undersiand how this is possible. it is only nec-
essary {o realise that even a white light source
has some temporal coherence. it also has a
coherence lenoth, albeit very short com-
pared with that of a laser When considering
Bragg reflection in the recording media. we
see that the coherence length required is only
of the order of the thickness of the media.
Given that the media isapproximately 15um
thick. we can see that if the coherence length
of white light iz 0-1rnm. then Bragg refiection
can take place.

Equipment and
Apparatus

Laser

There are many inexpensive low power
helium-neon lasers on the market The one
used in this project was the cheapest avall-
able at the time (199Q). It is still supplied in kit
form (LM72P) by Maplin Electronics.

The kit contains a laser be and all the
components required to construct the
accompanying power supply

Construction was very siraightforward. It
was only necessary to solder the power sup-
ply componenis onto a printed circuit board.
The laser wube was then mounted onto the
board (using the plastic brackets supplied)
and the completed board was then placed
into the aluminium case provided.

Care had to be taken with the construction
and operation of the laser. as the power sup-
ply was capable of delivering 8,000V

This laser produces a red light of 632:8nm
wavelengih. at a power of 2mW The ouiput
beam isapproximately mm in diameier. The
distribution density of light intensity across
the width of the beam consisis of a single
gaussian peak. and the laser is said to oper-
ate in TEM 2 mode.

Photographic Media

The photographic media used was in the
forg of glass plates supplied by Agfa-Gever.
under the name "Holotest SE73HD'.

The photographic emulsion on these
plates is specifically designed for the pro-
duction of holograms. It has a spectral sensi-
tivity that is maximum at the 632-8nm
wavelength of the helium-neon laser Iis sen-
sitivity to green lioht is low, thus allowing a
green safe light 10 be used in the dark room.

Emulsions used for holography have a
very fine grain size, in onder 1o accurately
record interference fringes. The emulsion is
also quite thick. so as 1o record the interfer-
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ence pattern in the three dimensions that are
required for reflection holograms.

Whilstit is possibie to obtain this emulsion
on a flexible polyesier or triacetate film base
at greatly reduced cost. the glass plates were
selected for reasons of stability: It was not felt
to be worth the risk of flexible film moving
during the long exposures required when
using a low power laser.

Plate Holder

Each photographic plate was held verticaliy,
by clipping it to the vertical legs of nwo heavy-
duty shelving brackeis that were screwed
down 1o the chipboard workiop.

Optical Bench

Due 1o the stringent stability requirements.
optical benches are conventionally con-
structed from steel and are extremely heavy
and expensive.

The oprical bench used in this project was
far less costly, consisting of a chipboard
kiichen workiop. This material is ideal as an
optical bench, due to its high density and
high vibration dampening properties (ie. the
use of chipboard in loudspeaker construc-
ton). What it does lack compared 1o the pro-
fessional optical bench is long term stabiliry,
as wood will tend to warp over a period of
time, but this is not important here. The
dimensions were approximately 61 X 122cm
(L). The workiop was painted matt black o
minimise siray reflections.

Car Tyre Inner Tubes
The tubes were inflated to approximately 73%
of their capacity. There had to be enough
tubes to support the work surface. In this
case. only 1wo were needed.

Lens
The lens used in this experiment was a micro-
scope objective ype.

Lens Holder

The lens holder was constructed from a piece
of copper piping which was supported by
slouing it into a hole in the centre of a heavy
piece of metal (in thiscase, the flywheel from
a model steam engine!) The microscope
objective lens was attached 1o the veriical
copper pipe by means of rwo jubilee clips
glued together at right ancles (one of the clips
being tightenad around the objective, which
is held horizonially). This setup gives the abil-
ity 10 raise, lower and rotate the lens easily.

Shutter

The-film exposure is conirolled by means of
a shutter. This was simply a piece of black
cardboard folded into a V shape, so that it
could be stoed in the path of the laser beam.

Aperture

The laser wbe emits a cone of blue light in
addition to the red laser beam. It was neces-
sary to prevent this blue light from reaching
the film and fogging it. This was achieved by
passing the beam through a piece of black
card that had been pierced with a small hole
for the beam to pass through

Dark Room

The apparatus was set up on a birchen floor.
The doors and windows were totally covered
and sealed with black card and black ape.

In addition to the requirement for dark-
ness, a holographic darkroom must be as
vibration-free as possible. Fortunately. the
kitchen used had a solid concrete floor and
the house was situated away from excessive
traffic.

Safe Light

A dim oreen sale light was made in order 1o
have some visibility in the dark room. This
wasa simple plywood box with an open front




and a piece of green filter material taped over
the opening. The box contained a 15W bulb.

The green filter material is very sensitive 10
heat and therefore. the box had veniilation
holes in the sides and the top and botiom 1©
enable air to convect through the box. These
openings were baffled 1o prevent white light
escaping from the box.

Object

The object used was a small toy car made of
metal. This was chosen as it is relatively
stable and highly reflective. The car was
elevated into a central position with respect
to the photographic plate. This was achieved
by placing the car on the top of a small but
heavy piece of matt black painted metal.

Chemicals

The chemicals used for developing and
bleaching the plates were supplied by Laser
Holograms Lid. (Reading). under the name
‘RLDI.

Miscellaneous Items

These were a stop-watch. thermometer and
three plastic trays for processing chemicals.

Method
Setting Up

Refer 10 Photo 1. The optical bench was iso-
lated from the floor by the two car tyre inner
tubes. They were inilated sufficiently to hold
the bench approximately 73mm. from the
floor. Inflating the tubes any further. to 'round
them out’ would have produced too much
‘bounce’ in the bench. The laser aperture,
lens, plate and object were positioned on the
bench as in the photographs.

The laser was raised by approximately
25mm. from the bench. by placing it on top
of a piece of cast iron. This eliminated the
need for the laser to stand on its rubber feet,
which would have introduced instability. This
also positioned the beam centrally with
respect to the photographic plate. The
expanded beam could then be observed on
a piece of white card held in the plate posi-

tion. The position of the lens was then
adjusted so as 10 provide a divergindg beam
that fell cenwrally onto the plate. The aperiure
was placed approximately 32mm. from
the laser, so asto block out most of the blue
light cone.

The white card showed that the expandad
beam was not of even iniensity. but consisied
of siripes and swirls of intensity These pat-
temns were due to interference effects caused
by imperiections in the lens and dust on its
surfaces. By carefully adjusting the lens posi-
tion vertically and horizontally, it was possi-
ble to avoid the worst of these fringe patterns
falling onto the plate.

The object was placed within Smm of the
plate position. This ensured that the largest
passible: amount of light reflected from the
object reached the plate. For high contrast
interference fringes, the ratio of intensities of
the reference beam and object beam should
be 1:1. The shuner was placed in the unex-
panded beam. between the laser and the
lens.

The processing chemicals were mixed
according to the manufacturer’s instructions.
The developer solutions were maintained at
close to 20°C by standing their containers in
a water bath.

Exposure

The laser was switched on and the photo-
graphic plate clipped o is holder. The appa-
ratus was then allowed to settle for 1en
minutes. This delay allowed fime for the ther
mal expansion of the laser and for any relax-
ation in the clips holding the plate.

The shutter was then lifted from the bench
and held in the path of the beam for one
minute. This time allowed for any vibration
caused by lifting the shutter o subside. The
shutter was removed from the beam and the
plate exposed.

Processing
Following exposure. the plate was removed
from the holder and processed as follows:

(&) 100ml each of paris A and B of the
developers were mixed inwo the developer

dish. This was done immediately prior 10 use,
as the mix will deteriorate within five 1o ten
frinutes;

(b) The plate was immersed in the devel-
oper and continuously agitated for the devel-
opment time. During this rime. the plate was
observed to blacken completely.

(c) The plate was then removed from the
developer and immaediately rinsed under
cold mnning water for four minutes.

(d) The tap water was then removed from
the plate by immersion for |5 seconds in
deionized water. This is necessary as the
bleach can produce a cloudy precipitate if it
comes into coniact with ap water, which
could form a scum film on the hologram.

(e) The plate was then immersed in 200ml
of bleach in the bleach tray The plate was
observed 10 become transparent again. and
the time taken for this 1o occurwas recorded.

() The plate was again rinsed in running
tap water for 10 minutes 1o remove the
bleach completely:

(2) A windscreen wiper blade was then
used 1o remove the excess water from the
plate and a hair dryer was used (o complete
the drying process. During drying, the holo-
graphic image was observed to appear
slowlw.

Results

The major variables in creating a hologram
are: the exposure ime, the intensity of light
used during the exposure, the ratio of the
intensities of the reference and object beams.
the immersion time of the plate in the devel-
oper. the tempertature of the developer and
the immersion iime of the plate in the bleach
solution.

Of these variables, some were fixed by the
apparatus used. The intensity of the light was
fixed by the power of the laser. and by the
amount by which the bsam is spread (which
is fixed by the position of the lens in order 1o
cover the plate and the object). In our single
beam setup. the ratio of the relerence and
object beam intensities was fixed by the
reflectivity of the object and the distance
berween the object and the plate.

The processing times and temperalures are
specified in the instructions supplied with the
chemicals. The processing times are, how-
ever, specified over a large range. that is.
berween 1-3 and 2-3 minutes for the devel-
oping time. The bleaching time was speci-
fied as being 1-3 times the time taken for the
developed plate to change from black to
clear

In order to find a satisfactory combination
of exposure time and processing times. it was
decided 10 select a development time of 90
seconds and 1o vary the exposure time untii
the brightest image was found. Then we
would create further holograms using the
best exposure time whilst varying the devel-
opment time. Table | shows the various para-
meters used in creating the § plates thai were
exposed.

Plates 1 w 6 are the results of rying to
‘home in’ on the correct exposure and devel-
opment times as described.

Having completed the first six aflempis, it
was decided that none of the imades were
sufficiently bright. and advice was sought
from Laza Holograms Lid. They suggested
that the development time should be fixed at
120 seconds at 20°C. In addition. the bleach-
ing time should be 13 seconds; thar is, the
plate should have cleared afier 10 seconds.
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Plate Exposure Developing Developing Bleaching

No. Time Time Temperature Time
(s (s) °0) (s)

1 30 aQ 17 | 62

2 60 % 17 | 60

3 60 | 2 20 | &

4 90 ae 18 60

5 60 | 100 20 60

6 70 90 20 I 60

7 10 S 20 20

8 3 120 0 13

Table 1. The various parameters used in creating the eight exposed plates.

One could then ascertain that if the plate had
not cleared in this time, then the exposure
time must be too long. Also, it was suggesied
that as the bleaching times attained so far
‘were about 4 times too long. then the
exposure time should be reduced by a
similar factor

Heeding this advice. plate 7 was exposed
for 10 seconds. The result was a much
brighter image, but the time required for the
plate to clear in the bleach was still too long,
indicating that the exposure time was also
too long. The final plate. number 8. was.
therefore. exposed for only 5 seconds. This
plate cleared in the bleach in the recom-
mended time and gave a reasonably brighi
imace.

In conclusion. it has been shown that it is
possible to create holograms using very
simple and relatively inexpensive apparatus.
This was despite doubts about achiecing the
required degree of mechanical siability and
about having sufficient output from a small
laser. In order to improve on these results, it
would probably be necessary to use a split
beam set up (so that the object and reference
beam intensities can be adjusted 1o be more
equal), in order to achieve greater contrast in
the interference pattern produced.

Glossary

Coherence

Coherence refers 10 the degree of order in
waves emitted from a light source. Temporal
coherence refers to the time variation in the
waves of the source. A source with high tem-
poral coherence will emit light at a single
wavelencth that does not change over time,
eg., a laser

Spatial coherence refers to the variations
in the waves of a light source in space. For
example. the waves at different points across
the width of a laser beam will be in phase.
The beam is said 1o be spatially coherent.

White light emitted from a bulb has low
temporal coherence. as it contains many
wavelenoths. It also has low spatial coher
ence, as there is no phase relationship
benween the light waves travelling out in dif-
ferent directions.

Coherence Length
If a coherent beam of light is split into two
beams (with, say, a semi-silvered mirror) and
the beams are then recombined to create
interference efiects. the results will depend
on the difference in the pathlengths travelled
by the nwo beams. If the difference in path-
lengths is greater than a ceriain maximum,
the interference effects will not be observed.
This maximum difference in lengths is called
the coherence length and is dependent on
the temporal coherence of the licht source.
This occurs because of the changes in
wavelengih of the source over time. The
beam that travels furthest 1akes [ongerand is.
therefore. older than the part of the beam
that it is recombined with. Due to the chanoce
in wavelength over time. the recombined
beams can lose their phase relationship.

Interference

When two mutually coherent sources of light
meet at a point (for example. on a screen),
the resuliant intensity depends on the phase
relationship between them at that point. |
they are in phase. the intensity is high as the
waves reinforce each other If they are out of
phase, the intensity s reduced as the waves

cancel each other out. This is bnown as
constructive and destructive interference.
respectively,

Phase

Phase is a measure of the relative position of
1o sinusoidal wave forms. Phase differences
can be expressed as a fraction of the wave-
length or as an angle. In other words, a phase
displacement of '/;-wavelength is equivalent
t0 90°, 'In phase’ refers to a phase difference
of 0°. "Out of phase’ refers 1o a phase differ-
ence of 180°. A phase difference of 3607 is
equivalent to zero phase difference.

Transverse Eleciric and
Magnetic (TEM)

Within a laser wuibe. light is reflected back and
forth between two mirrors. One of the mir-
rors is not 100% reflective, such that a small
fraction of light is transmitted as the output
beam. Various patterns of light paths are
possible between these mirrors, depending
on their geomeiry. These various configura-
tions are known as TEM modes and are iden-
tified by a pair of numbers. Most ofthe modes
give rise to multiple peaks of intensity across
the width of the output beam. Only one
mode cives a single intensity peak, as is
required for holography. This is the TEM 00
maode.

Waveiront

A point source of light emits electromagnetic
waves in all directons. The peabks and
moughs of these waves will spread out as
spheres of increasing radius. Each one of
these spheres constitutes a wavefront.
Warvefronts can be considered as contours of
equal phase. Wavefronis need not be
spherical. depending on the light source
and the way in which the light is modified
as it passes through fenses. erc.
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The sign-on procedure for members
AOL from Scotland is slightly different
from those signing on for the first time
in other parts of the UK. Please follow
steps | to 7 below if you are accessing
AOL from Scotland.

To begin your free trial:

.. Insert last month's cover disk into your drive.

2. If you are running Windows 3.1, click on
the File menu of your Windows Program
Manager and select Run.
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PROVIDER

3. Type A:\\SETUP and press ENTER.
Next click on INSTALL.

4. When you reach the Welcome to AOL
screen, please read it carefully. If all the
conditions are true, click on Cancel
(Instead of Yes) and follow the
instructions below from step 5 onwards.

or

If NOT all the conditions are true then click
on NO, follow the online instructions and
when you reach the Welcome to AOL
screen click Cancel (Instead of OK).

Accessing AOL from Scotland
using last month’s cover disk

No disk? See back issues advert on page 78.

5. Click on Setup and then Edit location.

6. Enter the access number closest to you in
both phone number boxes:
Edinburgh Access number: 0131 473 9667
Glasgow Access number: 0141 566 9667
Then adjust the modem speed to your
correct setting. Click on Save then OK.

7. Click on Sign On and follow the easy
registration steps online.

You will be asked for a certificate number
and password. Please enter exactly as they
appear including all dashes.
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Circuit Description

The block diagram is shown in
Figure 1, wiih the circuit diagram
shown in Figure 2. Siudying thess
should assist in {ollowing the circuit
description, or with fouil-finding.

Radiosignals from a wide selection
of freguencies are picked up by the
anienna and fed via C1 to the first
stage TR1 which forms partof a
simple wide-band RF preamplifier.

These amplified signals are fed to
the parallel tuned circuit consisting
of L1 and CV1. Tuning the recsiver to
tne desired frequency is accomplished
by L1 and CV1. The radio signals ars
detected (demodulaied) by diode D1,
and the gudio signals of the recsived
siation are passed o the audio
preamplifier slage ICla.

The audio signals are fed via C5
o the preset volume control VR1 and
then onito IC1b and IClc for furher
amplification raising the audio signal
lgvel to drive the loudspeaker via the
impedance matching fransiormer T1.

PCB Construction

It is easiest o begin with the smallest
componenis first, working up in size {o
ihe largest. Reler to Figure 3 and the
Farls List when orienialing componenis.

If you are new [ proiect building, |
reier to the Construciors’ Guide
(order separately as XH79L) for
helpful practical advice on how
to solder. component identification
and ihe like. .

Begin by identifying resisiors R1 io
R7 according to iheir resisiance valuss,
Insert and solder these in position on
the PCB using Figure 3 as a guide.
Note that both components R4 and
Ré6 are made up from two 10Mohm
resistors in series (see Figure 2).

Specification

DC Power Source:
Frequency range:
Reception mode:
Sensitivity:

Audio output power:
PCB size:

Rated Audio impedance: 8Q

9V PP3 battery

25 to 60Mhz (see text)
AM

ImV

90mW into 8ohms
79 x 50mm

FEATURES

* Simple consiruction

* Compact single-
sided PCB

* Operates from 9V
PP3 battery

* Speaker included

The componeni VR1 as supplied s
a skeliston 500K (470K) preset. It may
be necessary fo adjust the position on
the board if anciner size of praset is
supplied. Alternaiively fii thres lzads
inic the presels position on the board
and solder to an exiernal 500K (470K)
volume conirol.

Identify, inseri and solder the ceramic
disc capacitors CI, C2, C7 and C9. Insert
omd solder the remaining non-glectroltic
polyester capacitors C3, C5, C6 and CB.

Identify, inseri and solder the
elecirolytic capaciiors C4, Cl10 and
C11. Be careful to correciiy orieniaie
these polarized devices. Insert the

lead identified by a siripe and the (=)
svmbol on the body of the capacitor
inte the PCB holes as indicated by (0
on the PCB legend. Ancther methced
of ideniifying the negative lead is
that it is the shorier of the fwo leads.

For correct orieniation of diode DI,
identify a band around one end of
the body which indicales the caincde
and is marked by a (K) on the PCB
legend. Insert the dicde inie the PCB
aligning the end with the band
towards C11, and solder into position.

For fransistor TR1, simply align the
shape of the plastic body to the shaps
as showmn in Figure 2, and insert ail
threes leads in the holes markad as
€ B E and solder inio position.

Next mount the miniaiure
transiormer TI. Identify the ‘primary
side’ as having inree connecting
wires, the secondary has oniy fwo.
Carefully bend the ceniral primary
wire at righi angles to clear the PCB,
and inseri all of the remaining four
wires into the PCB such that the centre
wire points towards the IC1 position.
Ensure that T1 remains flat on the
board while soldering then {rim off
the spare cenire wire.

Antenna

B

Figure 1. Block diagram of the IC SW Receiver.
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Figure 2. Circuit diagram of the IC SW Receiver.
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Figure 3. Winding L1.

V+

on solder side jj O
(

av
Battery
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10 turns
Figure 4. Wiring Diagram.

Lecate and fit the tuning capacitor
VC1 with the shori shaii facing
outwards. Trim off any excess leads
from the track side of ihe board.

1asily, it IC1. Note that thisisa
CMOS device and is suscaptible (o
damage by siaiic eleciricity, so handle
with care and do not touch the pin-
out leads more than is absolutely
necsssary. Noie also that the IC must
b= orieniated as shown in Figure 3,
with the noich in the plasiic package
towards the top edge oi ithe FCB.

Ensure that the IC remains flat on
ine PCB and that all pins pass though
ihe board correctly. Be careful when
soldering, as this IC can be damaged
by excessive heat. Allow a shori cooling
period betwesn soldering each pin.

Lasily, attach the thumbwhesel
tuning knob to the shaft of VC1 using
the screw provided.

Winding the Coil

Preferably use insulated single-core wire

(hook-up or bell’ wire, see ihe Optional

Parts List), consiruct L1 as follows:
Wind 10to 12 turns ol wireonloa

temporary former of 4mm diameter

i2

The assembled IC SW Receiver PCB. Please note battery not included.

(see Figure 4). When the former is
removed, the wire should refain iis
shape. The coils can be mounied
as shown in Figure 3, or if can siand-
on-end on the PCB with a lcnger
lead from the top reaching the
second hole, which is neaier.

To alier the funing range you
can experiment with varying the
number of tlurns on the coil. By
increasing fhese turns it is possible
{0 receive signais at lower
frequencies.

Wiring

The loudspeaker is connecied {o the
pair of holss adjacant (o T1 with wires
of the length required. Connect the
black wire of the baliery connecior o
the anienna earih terminal. and then
connect this point to the PCB 0V point
as shown in Figure 3.

Connect the red wire of the batlery
connecior o the supply point on the
PCB via g suitable optional on/off
switch. The gerial input connection
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at the iop leit of the PCB is simply with space for the batiery, on/of The frequency and tuning range
connecied by a lengih of wire to swilch and anienna terminals. of the receiver will depend on

an oplional anienna ierminal. if
an anienna ierminal is not used,

how L1 has been constructed.
Once signals are received it is

a length of wire connected directliy Use possible to check ihese frequencies
o the PCB will suffica. With the receiver PCB bullt and checked, out against another shortwave
The finished PCB may be installed it is now tim connect the exiernal receiver preierably with a
into a suitable optional plasiic case aerial and earth and fit a 9V baiiery. digital displav. K|
IC SW RECEIVER PARTS LIST L AN
L1 Hook-up Wire:(ses text) 1
RESISTORS: All /W 5% Metal Film (Unless stated) 0 IK(4B80 GuiptiTremsiormer Sl
RESISTORS 80 8W Lo_ud_speaker 1
Rl ATK 1 Thumbwheel Tuning Knob 1
R2 1K 1 PP3 Battery Clip 1
R3 M 1 RE 1 s
RAGD, Conneciing Wire As Supplied
RéaD.7 10M 5 Solder As Supplied
357 1 OPTIONAL (Not in Kif)
S = Black Bell Wire (10M) 1Pkt (BLB5G)
RVi 500k Vertical Presst 1 PP3 9V Battery 1 UY60Q)
Miniaiure SPCO Toggle Switch 1 (FHOOA)
g!;\PACITOleF Ceramic 1 Earih Terminal Post 1 (FD69A)
C2 10pf Ceramic 1 Aerial Termingl Post 1 (FD72P)
C35 4n7f Polyester 2
C4,10 104F 25V Elecirolyiic 2
C5.8 25312? Polyester & 2 The Maplin 'GetYou-Working' Service is available for
C7.9 220pE Ceramic 2 ithis project, see Consiructors’ Guide or current
Cl1 470uF 16V Elecirolyiic 1 Mapiin Caialogue for deiails.
Cvl 60-160pF Tuning Capacitor 1 The above ifems (excluding Optional) are available
: in kit form only.
SEMICONDUCTORS Order As 95092 (IC SW Receiver) Price £9.99
D1 1NGD/OAG] Garmanium Diode 1 Please Note: Some paris, which are specific {o this
TR1 DS548 1 project (e.g., PCB), are not available separately.
IC1 4007 CMOS IC 1
» Do you have difficulty in getting hold of Why not ask your friendly local Newsagent to reserve or
your copy of Electronics—The Maplin deliver every issue of Electronics —The Maplin Magazine?
Magazine? \ Fill out the coupon (below), hand it to your Newsagent and you
iy need never miss an issue of Electronics —The Maplin Magazine.
* Does your Newsagent always sell out O 1 e
2 .
before you can get your copy? . Dear Newsagent
= Are you fed up with braving the onslaught ' Piease reserve/deliver (delete as applicable) each issue of
of wind, rain and keep fit fanatics in your i Electronics— The Maplin Magazine for me.
ceaseless quest to find a copy of your ! Name
favourite electronics magazine? | Address
i | ]
* 5}? you say to your family and friends, | Signature
i {Tl IUSt g.o".lg "OutS|de, [ Ry be JRA0 ! Bectronics—The Mzplin Magazine is published monthly and is
a little while . . ”? | cistributed through your wholesaler by: Seymour, Windsor Hous,
£ i 1270 London Road, Norbury, London SW16 4DH. Tel: +44 (0)181 672 1899,
» Does your dog hide when you return E
empty handed? ’ / I_HHH[]N"}S Britain’s Best Selling
* Do you resort to reading the Beano, B | iy Electronics Magazine
Dandy, Viz or other well known ‘comics’? Dl
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MAPLIN GETS
YOU THERE AND
BACK AGAIN

with the Magellan GPS 2000-It's so Push-Button Easy!

THE ULTIMATE
AFFORDABLE
PERSONAL §
SATELLITE
NAVIGATION (*
SYSTEM-

Price ONLY
£199.99m -

Order Code 51257 (UK Carriage £6.00)
Mail-order handling charge £1.55 per order

IT’'S SO EASY TO USE
Switch on outdoors, and the
GPS 2000 starts to receive
signals from orbiting navigation '
satellites. Just 2 minutes later
(or less) it will indicate your
precise position anywhere
in the world, which is then
updated every second.
3 Four selectable graphic ‘
—=a havigation screens
indicate invaluable |
information like your
position in terms of I
latitude and longitude,
your distance and bearing
to your chosen destination, |
up to 29 different locatlons |
on your chosen route, and
it can even display an
arrow to point you in the
right direction! Getting lost
has never been so difficult!
The unit is robustly built
yet lightweight and is fully
weatherproof. Up to 17 hours
of continuous operation is
possible on a single set of

4 AA alkaline batteries
(Order Code 51258 89p each).

WHAT CAN GPS

DO FOR YOU?

If you're the outdoor type,
the Magellan GPS 2000
personal navigator is for
you and will quickly become
your indispensable high-tech
companion. The Magellan
Global Positioning System
(GPS) uses ‘Star Wars'
satellite technology to
pinpoint not only your
exact position, but also
where you were, your
altitude, where you should
be going and how far you
are from your destination
- and it works whether
you arz on land, at

sea or in the air.

ACCESSORIES

Luxury Camry Case
Order Code 51259 £9.29

Universal Mounting Bracket o == : e 2 oo
Order Code 51260 £19,99 p— i i ey e

Power Pack (for vehicle use)
=YMAGELLAN

Order Code 51261 £55.49
I A 4 WE BRING GPS DOWN TO EARTH

HOW T0 ORDER
2

mw
_visa | S

Introductory/Instructional Video .
Order Code 51262 £13.99 r __ﬂ{.‘
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Earth loops are caused when
two (or more) pieces of
equipment connect a

signal OV to earth. Differing
potentials on the ‘Earth’
connection at each mains
outlet give rise to small
currents that pass along

the interconnecting cables — %

generally worsening as the
ditance between earth
points increases. These
currents manifest themselves
as an annoying '50/100Hz
hum’ heard from the ampilifier:
that just won't go away until
you break the two earth
connections (see typical
example shown in Figure 1).
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Designed by
Tony Bricknell

Text by Tony Bricknell
and Maurice Hunt
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The assembled PCB.

Specification
Case dmensions: 120 x 65 x 40mm

earth loop 'hums’ is to disconnect the
eartn frem the offending item (usually
a power amplifier). This is a very dangerois
practice to adopt as it leaves the equipment
user with fitle or no protection against
electric shock or Tault” hazards!

Many pleces of rack equipment are
designed for use without an earth conducior
and marty of those that do have an earth
lead have & built-in ground [ift; but there will
always be one that gives you & problem.

The solution is to break the DC psth through

the signal OV lead, by either a 'ground [ift’ |
resistor of about 180° or, in moere extremz |
Cases, tot@! disconnechion of the signal OV |

(as the signal OV connection is being madie S
by both the signal lead and the mains earth, APPLICATION

disconnection of one leaves only one signal . .
path and so eliminates the earth lcop ‘hum’). | % Electronic musical

In extreme cases, you may have to isolate instrument and amplifier
the chassis of the offending effects unit from

Tr& almaost standard way of avoiding

the metal frame of the rack SGtUDS .
The Earth Lift Box s fitted with a thvee- % Stage PA and recording
%ﬁ?ﬁ“g“hm‘f“ m&ﬁf;“ ?‘gg‘?d : * Safe eradication of
1 sarcwires (e; npUt
to the earth of ihe cutput. With the swilch earth hum [OODS

in the position marked ‘Foat, the earti of
the input is totally disconnedied fram the

FEATURES

% Removes annoying ‘hum’
from PA set-ups

% Enables two ‘Earthed’
audio products to
be connected

% Compact, rugged casing

% Easy to build and use

% Configurable for stereo/

multi-channel systems

earth of the:output This 1s a common |
methed of avoiding buzzes and hums

caused by earthing problems. The third — ik
positicn of the switch is marked ‘Lift” and,
in fact, connecis the earth of the inputto

|
| E=
the earth of the output tivough a low value: | st
resistor and AC ‘bypass' capacitor. -8 o
JEZ
Circuit Description =] -
Figure 2 shows the circuit diagram of the L [ =

Earth Lift Box. As can be seen, itis extremely
simple, consisting only of half a dozen
passive components.

Figure 2. Circuit diagram of the Earth Lift Box.

Stage ampiifier

(=)C=)

(Sigral OV conmnected
fo mains earth
threr:gh amplifier)

/s

=
=
X

N

Voiags maasusd
between here and
poimt (&) e2n easd
exceed 0.5 Volis!

DI or Ling
LINE
outT ov o

|||4|

: S|
- g | . PA Amplifies ] |

SIGNAL @V SiGNAL | A----—————7 |'SIGNAL

M our gy T IN

s oV - —ov
Mixing desk
I== 7T 3 T T ow s o
i 3 T
IEE?%{I if_;i? (Commectzd to mans _|@::
_— il ®) eafiin through ampifier) | —
e o resistance of the earth winng between =2ch mains sockst, the two = sarin connections are

Tot af exaclly  the seme polental, resulling in cierént flowing down e ‘Screen’ of the awdp conneciions

Figure 1. How earth loops are formed.
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JK1 s the audio signal input’ to the
Earth bift Box. A'link’ output is provided at
JK2 — this 1s simply wired directly across JK1.
The signal input at JK1 is directly connected
1o the signal ouiput at JK3: However, the
‘screen’ of JK1'is connected to K3 through
switch 51, as follows:
51 Position JK1/2 to JK3 Screen connection
Direct Directly linked
Foat 100% i=solated
Lift Cornecled tvougn a T180Q) ressior
in parallel with 3 100nF capacitor
In the "Direct’ position, the 0V sudio
connecticn is made from input to cutput
This position s only provided for testing
pUrposes, as it would not break an earth
loop. In the 'Hoat’ position, the 0V cennection
of the input and ouiput are totaly disconnecied
—ihis is the 'last dilch aitempt’ position and
should only be selected if the “Lift’ position
does not work. In the ‘Lift’ position, the:
0V audio connection from input to ouiput
15 made twoush the 100nF capaciter
(providing an AC bypass to the 180Q
resister). However, the DC path is blocked
by the resistorn, providng just enough
resisiance o 'uncmpie’ the input and
ouiput st DC

PCB Construction

Refer to Figure 3, showing the P(B legend
and track. Frst, fif the resisior and capacitor
— efther way around will do, as they are not
poiansed. Next, fit the toggle switch, followed
by the three jack sockels — install them as
close 1o The beard as possitle. And that's

it a5 far as PCB assembly is concemed —
wailing for the soldernng iron to heat up

will probably be the longest part of the
assembly process! (heck for solder briciges,
wiiskers or dry jeints. Finally, clean excess
fiux off the board using a suitsble solvent.
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Case Construction
A pre-dniied diz-cast Dox is suppied in the kit
and i aiso available separately — see Paris List
However, if you wish to diill your own box
(undrified box avallable as Stock Code LHT TN,
refer io the driling diagram shown in Figure 4,
fit the assembiled board into the box as
shown in Figure 5, remembenng to place the
washers bebtween each jack socket and the
inside wall of ihe casing. Pon't overtighten
the plastic nuts, else they will creck. Fit the lid
on using the four screws supplied, wipe the
box dean, then apply the label depicted in
Agure &, or a photocopy of it, covered in
Fablon or similar.

Note that-there is room for two assembled §

boards, fitted 1o opposie sides of tihe
specified casing, if you wish to bulid a twin-
channel Earth Lift Box for a stereo system.
In'this case, another assembled board is
required (see Opiional parts list), and both
sides of the boik will need 1o be drilled

in accordance with figure 4 (or only one
side if you are using the pre-drilled box).
Additionally, an extra labe! will lbe reguired.

Testing and Use

Due to the smplicity of the project. the only

testing necessary is to plug the unit nto @

problematical amplifier sefup, as described
below, and see if it successiully ersdicates
the earth loop hum.

Once you have set up and tumed on &l the
ecuipment for Your performance/rehearsal,
etc., if you are suffering from the 'Earth Loop
Hum' blues, then there are two ways of
determining what s causing the problem:

L One by one, unplug each item of eguipment
from the mains. If the hum s still present
wiien an item s unplugged, plug it back n
and continue on your quest. Once you
have determined which item is providing
the unwanted ‘earth’ conneciion, you can
proceed o step i, knowing that the Earth
Lift Box requires insertion in the audio
cutput from this piece of equipment.

i. One oy ong, disconnect each audic
connecting cable untll the hum stops.

The last cable disconnecied is the one that
reguires the Eartiy Lift Box inserted in fine.

Internal shot of box,
showing the PCB in position.

| |
- :; =
5 g 2
c1
L,__\’__,J L*-v--“l EARTH LIFT BOX L--...'-’I

Figure 3. PCB legend and track.

Figure 4. Box drilling details.
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Insert the Earth Lift Box in senes with the

b g

1 R

1 Procice, your
plugged !"-'!’_'; ‘K:

) sing the
1] .QfO“ but for

Washer

Figure 5. Exploded assembly diagram.

i Q'ES';"’ should D
L

5 FE._.L.LED 'T’“'T“J
"Eé}‘":} I ‘z' hood
=

800, there will b2

of C'CC ems with |

Figure 6

-y

EFARTH LIFT BOX ;] ok e Lo

Up = 'EARTH
Centre = FLOAT LIET?
LINK  Down = DIRECT ouT

EARTH LIFT BOX

"EARTH
LIFT
ouT

Figure 7. System application.

Bl ouT/ 4
LINE OUT

EARTH LIFT BOX

‘EARTH
LiFT"
ouT

.[l ]

EARTH LIFT BOX PARTS LIST

RESISTORS: All 0:6W 1% Metal Fim
R1 1800
v

CAPALCITORS

cl 100nF Polyester Layer

MISCELLANEQUS

JK1-3  PCB-mounting 'fin. Mono Jack Sccket
Pre-dinited Box

S Right-angied Toggle Switch Centre Off
BCB
front Panel Label
Instruction L&Eﬂu

Construciors’ Guide

=k )

— o

(M180R)

(BX76H)

(FIOCA)
(95199)
(KE93B)
(95094)
(95095)
OZ17m)
(XH79L)

‘GetYouNorke 'k( Service s a :

szz C“WT: jciors’ Guide or current Mapiin Galslogue for de

The above items are available as a kit, which offers a
saving over buying the parts separately.

Order As 95093 (Earth Lift Box) Price £19.99

Box BCR Order As 95094 Price £2.29
vre—J. led Eox Order As 95122 Price £3.99
ox Front Pane! Latel Order As 95095 Price £3.99
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- NEW STANDARDS IN LOGIC

It may not be long before 5V is no
longer the main standard supply
for logic devices. Since the 1960s,
when the first TTL logic family
was introduced, the standard supply
voltage has been 5V. This was
chosen because the breakdown
voltage for multi-emitter inputs
like those used on multi-input gates
was 5:5V. As a result, virtually all
logic families since then have adopted
the 5V rail as standard.

by lan Davidson

taking place, which have a major bear-

ing on logic design and these are bring-
ing about a total change in the choice of
voltage rail is required.

In recent years, there has been an growing
trend to increase the levels of integration for
each chip. The latest processors are far more
complicated than their predecessors, and they
run much faster as well. To achieve this, it has
been necessary to reduce the size of the struc-
tures and components within the integrated
circuits. A few years ago, two and three micron
processes represented the latest in technology.
Now, most manufacturers are using 0'5 or
0-6um processes and looking towards intro-
ducing 0-3 or 0-4um in the next year or so.

This reduction in size has meant that the
field strengths within the semiconductors are
reaching levels where the gate oxide is near-
ing breakdown if the 5V standard s retained.
This would lead to a short circuit of the tran-
sistor, and device failure. To overcome this, a
reduction in supply voliage is needed.

A further demand is being placed upon
device manufacturers as a result of the
increased use of battery powered equipment.
Cellular phones, laptop computers and a host
of other pieces of electrical equipment are
now commonplace. With the vast markets that
are opening up, competition is fierce, and
manufacturers have to ensure that their producis
can meet the customers” expectations. One
major requirement is a long battery life, and
accordingly, any actions which can be made to
improve this have to be taken on board.

A further advantage is that a reduction in
voliage reduces the amount of heat which is
generated. One of the main problems which
manufacturers encounter is that heat removal
irof within a chip becomes more of a prob-
lem as the size of the chip increases. As more
circuits are piled onto a single chip, so the
power consumption rises. In view of the very
small size of the actual chip, heat removal @n
be very difiicult, and itis one of the factors lim-
iting further levels of integration. By reducing
the supply voltage, large savings in heat
consumption can be made because the
power generated is proportional to the square
af the voltage. Reducing the supply from 5
to 3-3V reduces the power consumption
by miare than half.

June 1986 Electronics — The Maplin Magazine

N ow, a number of new developments are

Even now; many existing dynamic RAMs use
3:3V for their intemal dircuitry, only convert-
ing to a 5V standard at the output. If a low
internal voltage was not used, the heat gener-
ated would be too large to allow the curment
levels of integration. Similarly, most of the
static RAMs of 16M-bit and larger are being

_.D._
D_
l:»_.

[
g
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[]
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1
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NN NN

744D

Figure 1. Multi-emitter input stage used
in a logic IC.

LOGIC ARRWNES

£\

L L ’1',"”“

designed to operate on the 3-3V standard, and

in the near future, lower standards may be
used.

Progress

Migration to 3-3V logic will take place overa
number of years because of the limited num-
ber of devices available. DRAMs were the first
devices to use the new low vollage standard,
followed shortly by SRAMs. Most of the stan-
dard low voltage logic devices are available, as
are SOMme Processors,

Not all the very popular microprocessars are
available yet, although mest manufaciurers
have plans to convert the modern families to
the standard. Other devices, including liquid
arystal displays, A4o-D and D-to-A converters,
and disk drives still need to be made available
in the new standard. Until then, it will still be
necessary to covert between standards.

Why 3-3V2

There are a number of reasons for the choice
of the 3-3V standard. Many of them are assodi-
ated with the battery valtages which are likely
1o be encountered in portable equipment.

Family Manufacturer(s) | Supply | Output | 5V Comments
Voltage | Current | Equivalent
V) Capability | family
. (mA) 5 !
LV | Philips 12036 |=6 | 74HC Inputs cannot be
HCMOS | ' driven by 5V logic.
v | Texas | 271036 | =8 | 74HC 5V tolerant inpuis?
LVX Motorola, Nat. | 271036 | =4 | 74HC LVX is faster than LV,
Semi., Toshiba | 5V tolerant inputs.
vQ Nat. Semi., | 27036 | =12 74HC Not advised to drive
Toshiba inputs from 5V logic.
Ve | Philips, Texas 27036 | =24 | 74AC -
LEX | Motorola, Nat. 27036 | =24 | 74AC 3V wolerant inputs
Semi., Toshiba !
ALVE Philips, Texas 27036 |=24 | 74AC Nat tolerant to 5V
input.
VT | Philips, Texas, 27036 | +64-32 | 74ABT High output, very
Motorola, Nat. fast. 5V tolerant
| Semi. inputs.
Tahle 1. Low voltage logic families.
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A problem arises because battery voltages
can vary quite conmderably, according to the

type of batiery being used. In the fistinstance,
bwo dry cells produce about 3V when they are
fully charged, falling to around 2-7V after some
use. This governs the lower end afthe operat-
ing band, as many small palmtop computers
use these cells. It is important that the ICs are
characterised at these lower voltages, where
performance can fall. Most important are the
propagation times, which can rise significantly,
and the output current capability can fall.

Secondly, the top end of the band is gov-
erned by the use of Ni-Cd cells. Three cells in
series produce about 3-6V when charged,
although the spread can range as high as 3-9V,
especially just after the cells have been
charged. However, the operating maximunis
taken to be 3:6V, with the ICs being capable
of withstanding 3-9V.

New Logic Families

The popular 5V logic series have been tradi-
tionally sourced by a large number of manu-
facturers. Unfortunately, the situation is not
quite as clear cut with low voltage logic.
Moatorola and National Semicondudor have
an agreement, as do Philips and Texas
Instruments. This means that there are two
main sets of families, each addressing simi-

lar fields, but bath slightly different. Even

then, Philips and Texas have slightly different
characteristics for their 3-3V versions of the
74HCXX family. Fortunately, it is likely. that in
most cases, the chips from different manu-
facturers will be mterchangeahle without
too much risk.

Although these are the major players, there
are a few other manufacturers. Toshiba have
second sourced some of the Motorola and
National Semiconductor devices. A few other
companies, including 1DT, Pericom, Quality
Semi and Cypress are making 3-3V devices,
although they are not generally manufacturing
the main line series. Many of them are voltage
translators for interfacing to other families and
voltage levels or other specialised functions.

Surprisingly, Harris, a major manufaciurer of
5V logic, has not entered this market vet.
However, with the acceptance of the 3-3V
standard becoming more widespread, it is
likely that they will start manufacture in the
future.

Types Available

In the past. there has been a vast variety of
functions available, from the simple NAND
and NOR gates, right through to mare com-
plicated functions like bus transceivers. The
new 3-3V series covers a far more limited
range. Manufacturers are concentrating on the
high volume products, and it is expected that
many of the functions which were previously
required as stand-alone chips will now be
iﬁ(flarpnrated in microprocessors or within
application specific ICs (ASICs). As a result,
there are only about a quarter of the types
available in the 74LV range that were available
in the 74HC range. This means that designers
will have to be more flexible in the ways they
operate. It may also be necessary o use the
odd 74HC device in the dircuit.

Fortunately, this is possible. 74HC devices
are specilied to operate over the range 2-0 to
6-0V. However, there is a major penalty to be
paid when operating them at the these low
voltages. The propagation delay through the
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device increases significantly, and the output

current capability falls. Both parameters

depend upon the actual conditions of opera-
tion, but there can be a very significant fall in
periormance, so it is necessary to be careiul
when designing these chips to work at the
lower voltages. .

Faster Speeds

At the moment, many people are converting
to low voltage logic and using the 74LV and
74LVX families. These are ideal because they
are a low-cost option, and virtually an equiv-
alent of the familiar 5V family.

Technology is moving on, and speeds are
increasing. Many equipment manufacturers
need speeds equivalent to the best being
offered at 5V. Reducing the structure sizes in
the chips enables speads to be increased even
though the voltages are lower.

Itis likely that the faster ranges will be more
popular in the future, espedially with computer
and other high volume manufacturers. In view
af this, National Semiconductor look to the
74LCX range as being their flagship for the
next few years. For anyone requiring faster
speeds, families like the LVT range can be used.
Even faster is the 74ALVC and 74HLL range.
This is produced by Philips on a 0-6um process
and it is faster than any of their 5V families,
proving the improvements which can be made
by using smaller architectures,

Interfacing

In the near future, it should be possible to
build a complete system using 3-3V logic.
However, for the next year or o, designers will
find that there i a need t© interface between
the two standards. This is most inconvenient,
because it could require additional translator
chips. These increase the amount of board
space required to build a dircuit, as well as the
cosih

This could have been a major problem in
the acceptance of the new low voltage stan-
dard. Accordingly, many of the low voitage
devices can interface directly to the old 5V
standard, although interfacing to CMOS is a
problem in view of the input voltages which
are required to ensure a logic *1" is seen on the

— Vece
l_
=
._
+—— OUTPUT
._
=
._
a)
—— 0V
=
.54 b
—ouieuT
n —K |-
o
Figure 2. Oulput stages for low voltage
logic.

input. Figure 1 shows a multi-emitter input
stage med in a typical logic IC.

As the low voltage logic families have CMOS
outputs, they are able to switch to within a
small amount of the rail, and as such, they are
able to reach the TTL standard 24V required
fora logic1". Interfacing the other way is not
so easy. It requires that the inputs of the chips
can withstand 5V, In some cases, the input cir-
cuitry is protected against electrostatic dis
charge (ESD) and this interferes with the ability
to accept the 3V input. In some cases, the cir-
cuits are designed for direct interfacing in bath
directions, as shown in Table 1.

Where it is not possible to interface directly
between two standards, there is a range of
translators which can be uzed to perform this
function. Many of these are octal devices
intended for bus operation.

Voltage Levels

The voliage levels required for the two logic
levels are well-known for the 5V families.
These had to be redefined for the 3:3V fami-
lies. Across the families, 0-8V is accepted asthe
standard to guarantee a logic ‘0. Fora logic ‘1,
the voltage on the input must be at least 2-0V.
If voltage rails are used outside the standard 2.7
to 3-3V, then these limits will vary. This is par-
ticularly true for some varianis of the 74LV
series, which can be used down to 1-2V when
it would dearly be impossible to achieve a
logic “1".

The output stages in the different families
vary, but all include FETS to ensure that the out
put voltages from the chips can switch very
close to the rails. Like ordinary CMOS or
HCMQOS, the output is normally within a few
hundred millivolis of the rail at their maximum
output current, and much less if the current is
low.

To achieve switching close to the rils,
CMOS output stages like those shown in Figure
2a are used in many of the families. Where
bipolar stages are required to give the addi-
tional speed as in the LVT family, auxiliary pull
up and pull down FET are used as Figure 2b.

Usage

Like all other logic families, basic design and
layout rules must be obeyed if the required
periormance is to be maintained. As some of
these families are very fast, these rules become
even more important. Problems of crosstalk
and ringing may appear if they are not obeyed.
Also, the rize times on the wavelorms may be
slowed.

The first point to remember is that adequate
supply decoupling must be provided. A power
rail with little decoupling will have an AC
impedance of around 100€2. This means that
any changes in the current required by the
chip will reflect onto the supply rail. This will
cause a drop or rise in the supply voltage,
causing the rise and fall imes to become
elongated.

To reduce the impedance of the supply to
transients, it is necessary to employ sufficient
decoupling. It is recommended that each
board should have a large value electrolviic
capacitor in the region of 50 to 100uF On top
of this, each chip must have its own local
decoupling. A value of 100nF is recom-
mended for this,

Crosstalk can be greatly reduced by employ-
ing good layout techniques. If racks are run
alongside one another, this can be a recipe for
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- ] trouble. The capacitance between the lines as
74V 74LVX | 74VQ 74VC | 7ALX 7T well as the mutual inductance will mean that
=41V00 | ZAIVXO0 741VQ00 74IVCOD | 74LCX00 | any changes in one will be reflected into the
ZaLV02 | 7alVX02 | 74IVQO2 | 74lVCo2 | other. To overcome this, lines should oh\'icausiy,-
74V03 | 74lVX04 | 74VQ04 | 74lVCos | 74lcxod | not be run close together. However, in real

i . 3 Taex0s | | life, it is often necessary to run lines paralle! o
741V08 | 74LVX0B | 74LVQUS | 74LVC0B | 74LCX08 =] | (o Rien i e he fu e

; I | | Lo | should be separated by a ground line to act as

| 74IVCI10 | 74LCX10 ! a screen batween them.

| | | 74LCX11 | ' Most boards these days have several layers.
74lVi4 | 741VvXi4d |! 74lvOn4 - | 7alvers | zGGa4 | ) If possible, lines on two adjacent layers shauld
T4V32 | 741wX32 | 741VQ32 | 741VE32 74LEX32 | be organised to run at right angles to one

i 741VC38 | ' ' another. This will reduce the coupling between
Za1V72 [ 7a1vx72 741VQ74 74IVC74 | 741CX74 | any two lines. Alternatively, it may be possible
74V86 | 74LVXB6 | 741VQ86 | 74LVC86 | 74LCX86 | o sepaste the twa by a ground layer in the

i T 74IVC112 | 7ALCX112 | !:‘K]&!d. Often, the ground and supply will _be
741Vi25 | 74lVX125 | 74lVQ125 | 74IVC125 | 74LCX125 | 74LVi125 'n’lfj;fecf ;;‘:i‘i;ﬁ’;‘ri,;’ bwo filanes covering
741V138 | 741VX138 | 741VQ138 | 7aIVC138 | 74LCX138 j e
741vi39 | | ! |

| 73VQ151 _ Summary ,
7V157 | 74LVX157 | 74IVQIS7 | 74IVC157 | 74LCX157 The new range of 33V logic is set to become
74V164 | i | 1 é mure!_cgmmorr;pf?ttﬁ astime p_mgres{sei._ They;‘
e — — now form part of the impressive selection o
74lV174 | 74lVXi74 | 74LVQ174 | | B Sl i s i
741V240__ | 74LVX240 | ?4LV824'0 | 741VC240 | 74LCX240 | 74IVT240 Gl e i g g i e oiig:

Latlon ] ! - : S5 ! I inal TTL series through low power Schotiky to
| 74HVQ241 | 74IvCe4] | 0 ! _— the high-speed CMOS. In addition to these,
741V244 | 7ZAHVX244 | 74lvV0244 | _'”_\"Q-;-}- | 741CX244 74INT244 there are a host of other families which are
74lV245 | 74LVX245 74lVQ245 | 74LVC245 | 74LCX245 741VT245 aimed at more specialised use. Originally, the
| 7AVE257 74LOX257 Schottky series were used to give speed,
741V259 | - whereas now designers might use 74ABT.
ZAIV273 | 741VX273 741IVQ273 | 74IVT273 Sales of the new devices are increasing, and
ERTIVET - - many new compuiters are already using them.
=3LV368 :‘ i i Hoi'_-l':eix‘ef, 'lc-t:eﬂcic- home E.\::E;:;Efimexl:en ll‘;ey aTrS
= AN = == SN = a7 g unlixely to ome as widespread as the o
I o e o T

2 = £ = | high volume users, they are only available in
' | 74LVC540 74LCX540 | | surface. mount packaﬂe:: Whilst this may

74LV541 | ! 74WVCS41 | 7410641 | appear to make things more difficult for the

' TALVGC54 7ALCX343 | 74177543 | | home user, itisa wend which will increase in

741Vvs73 | 7avs73 | HL\’QJ?} 74IVC573 | 74LCX573 74IVi573 the years to come. Table 2 shows the current

ZAI1V574 ' 74IVC574 | 7410574 | 74LVT574 availability fat the time of writing) of low volt-
74IVC620 i Z age logic IGs.

74IVC623 g i One may ask how long will this standard last.

Z4IVCH0 EV ID?;; I:;s been with us :ci)r cn\'ﬂiir1 30 years,

e T By ; ut w e pressure to reduce the process

i‘fL\'CMB | 74LCX646 | 74IVI646 | - : sizes in IC manufaciure and r«:‘cluceppower

| f_"'LVCG‘_m ! ' 2 consumption, it is likely that lower voltage

74VEG5T | = ' | | | rails will be introduced in years t© come.

74LVC652 | 74LCX652 | 74LVI652 L Manufacturers are wready talking of logic oper-

| | 741VT2952 | ating at voltages of a volt or so. Howevey, it

74lVv4051 i j ; takes several years for a standard to be

741V4052 | I : = accepted. 3-3V has gained this status, although

741\4053 . many new |G still need to be introduced

ZALVA060 ! before it can be used universally. In the mean-

[ 741V4066 - | 5 time, it is unlikely that any new siandards have

A4 ] i I any chance of being accepted. Accordingly,

- - ' 33V logic will be here for several years to

Table 2. Low vollage device availability. come. How many? Ten to fifteen? Well, that's

anybody's guess! E|

The third part of the sophisticated Multi-Strobe project, the versatile interface 2

)
unit-allows the Mapiin Sequencer (featured in Blecironics issue 100) to be used in DON
conjunction with practically any make or mode! of strobe light that incorporates
a remote trigaer input. The interface features R5-252 I/0 interconnections
with the Sequencer, a strobe pulse output, 8-channel selector switch, andiis WAT H T A E'
mains-powered, with an additional'mains output for. supplying your strobe. | i
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Trafficmaster

In this article, Keith Brindley investigates
one of traffic technology’s cleverest uses —
the Trafficmaster™ traffic data network.

A
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the greatest benefits the motor
car has given us is freedom.
Freedom to go where we want, when
we want. In comfortand easé. Through
bad weather, through good weather
IE gets us to work, it gets us home
agairn, it takes us on holidays and it
does It all under our contiol. However,
the freedom the motor car gives us
somebmes comes at a ¢ost — the cost
being that every other car owner
seems to be driving along the same
road we're driving along, resulting in
all-toc-familiar scene shown in
hoto 1. Weuldn't it be nice if there
was a system which would tell us
=ther the road ahead was clear?
uldn’t it be just great if we could
check the route ahead was iree irom
works or otier ebstruciions? Then
= could sidestep the road blocks and
to our destination without standing
queue for an interminable time.
‘.\e!l_ there is such a system, and
ve | road-testing it for a while
,LJOHaI covering all the
: i reads throughout
“otiand ard \.\ aiES_ \Du can

yay is with t
bﬁarc: =T umte«:: davice w md*

"'. an LCD display, on which taffic
> are indicated —see Photo 2.

YO lets you zoom in on a specific
road network to isolate
ning. Another

0

(ite

the Traffion
This is dashboard-mao LiTi[E‘Cl device
t0o [see Photos £ and 5 L-‘ T doesn't
feature a display. ]-w:tc«u L wams
you verbally of any dz:‘.._.\_.: you should
expect on the

Why Queue When

: ]
There’s YQ?
When you first tum the Trafficnasier
YQ on, the display shows.a map of
the national moeforway nefwork — as

read ahead

o

Trafficmate in.use on,the ;'nptoﬂ.\'ay_ d
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£'s no doubt about it = one of

Trafficmate unit, with information key,

Photo & shows. You move a cursor
o the area you're interested in, then
zoom in to the level you need. Traffic
delays are indicated on-scresn with a
flashing flag, representing about two
miles of congestion, showing average
speed and direction of traffic. If there's
no fiag, traffic is flowing freely. sG you
can expect a clear journey. Controls on
the Tafficmaster YQ are simple and
easy to use. A central four-way “quad’
push-button key steps a boxed section
around the map on the display. Once
you locate the boxed section en the
area of the country of interest, plus

and minus buttons zoom the display in

and out through national, to regional
and local levels. The "M’ key allows you
to access menus, based on icons on
the display, covenng pages for news and
weather as well as personal messages.
and facilities to mute the tone, and
adjust contrast and backlight.

Fnally, the standby butiton tog
the Tralfionaster YQ between on,
standby. and off. In standby mode,
signats about traffic nationwide are
received and held in memory, but
the display is tumed off 1o conserve
battery power. As a result, as soon
as the Trafficrmaster YQ is turmed on
aoain, the device displays up-to-date
trafiic information.

Personal messages are relaved ©
a driver's Trafiicrmaster YQ on the
Viodapage paging network. Callers
simply select an appropriate message
from a choice of eight, together with
‘phone numbers or other details. The
Trafficmaster YQ, on receipt of the
paged signal, alerts the driver that a
message has been received, and with a




Close-up of the Trafficmaster LCD display.

couple of button pushes, thie message
1s displayed on-screen. This messaging
senvice Is fres for the Traffivmaster YQ
user, though callers pay a small charge.
The Trafficmaster YQ is 3 neat device.
It's elegantly styled and simple to
operate, and won't look out of place
on any dashboard. It is positiened in
the car on a special mournt, which s
attached to the dashboard with strong
adhesive pads. The mount can be
fitted easily by a user. The Trafficnaster
YQ itself clips easily in and out of the
mount, so can be taken indoors at
night, say, or carried into the office
dunng the day — as Photo 7 suggesis.
In-car power is obtained via a lead
which plugs into the car’s cigar lighter
socket, but it's an easy enough job to
wire it in pemmanently to the car’s 12V
circuit. Additionally, an intemal
Ni-Cd battery gives up to eight hours'
use away from 12V power, if in standby
mode, from full charge. An optional
accessory is a desk-stand to hold
the Traffiomaster YQ when away
from the car, and this featurss a
built-in mains-powered charger/power
supply. Other accessones include an
additional car mounting kit, a leather
carrying case, and an additional
dashboard adhesive pad kit.

How Do They Do That?

OK, we knaw the Traffionaster system
is clever, so now let's have a few
techinical details. It all siarts outside on
the motorways, where traffic sensors,
such as that shown in Photo 8, are
mounted on motorway bridges (see
Rhoto 9), spaced approximately two
miles apart. The actual distance apart
depends, of course, on the availability
of bridges. A network of some 2,400
bridge-mounted sensors contribute to
the Trefficrmaster network, and sensors
are typically aimed at the central lane
of traffic on the road. A pair of sensors
are used to monitor trafiic flow in

each direction. They are cannecied

to a microprocessor-controlled radio
transmitter, which monitors signals
from the sensors. Under free-flowing
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The traffic sensors are usually
installed on motorway bridges.

The Trafficmaster unit can be
in the vehicle, home or offices

traitic conditions (when trafiic is flowing
at over 30mph), the system doesn’t
respond, but when traffic flow drops to
below 30mph, things start © happen.

Traific speed below the 30mph limit
is ransmitied by the receiver over
thie PAKNET radio network, and
picked up at two locations countrywide
(see Phoio 10). From there, data is
gathered and elayed o Traffiomasier's
central control over British Telecom’s
KiloStreamn data service. Central conirol,
based at Trafficmaster’s National Traffic
Data Centre in Milton Keynes [shown
in Photo 11) monitors all incoming
signals from around the country, and
relays theny via Vedapage to all
Trafiicmaster YQ devicss.

Within the Natonal Trafiic Daia Centre,
monitoring of all signals is dorne o an
automatic computer controlled basis,
and twm around of data leaving the
sensors when traffic speed falls below
30 mph, to being received by
Trafficnaster YQ is no longer than
three minutes. This means that
information displayed by a Traffionasiar
is always up-to-date.

Trafficmate Speaks
for ltself

Like the Trafiicmaster YQ, Trafficmate
is a naticrally operated system.
Coverage isn't quite as wide as
Traffiermaster currently, as indicated on
the coverage map. but is being
upzraded constantly.

Trafficnate operates in a slightly
different, though not unconnected,
way 1o Trafficmaster. While all traffic
data is collectad via the main
Trafficrmaster netwark of 2,400
sensors, and gatherad at the
Milton Keynes National Trafiic Data
Centre, using the same system, each
Trafficmate gets its information directly
fram a radio transmitter located at each
motarway junction, and ultirmately, at
bridges spaced at approximately two
miles distance along sach motorway.
Currenty, some 1,500 fansmitiers are
in place, and more are being added in
a rolling process.
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Infarmation from the National
Traffic Data Centre is forwarded to the
transmitters, which in tum, transmits
the information. So far, the system is
identical in principle to the Traffionaster
system., but here's the clever pari.
As a result of this localised transmitter
approach, each Traffionate device is
able to "speak” digitally processed
mformation about traffic flow locally
on a2 motorway, inibally as the car
approaches the moiorway juncton.
At this time, Trafficmiate doesn't know
which direction the car will ravel cnce
on the metorway, so it only relays
which motorway and junction is bging
approached, and whether delays can
be expected in either direction. OF
course, if there are severe delays in
the direction the dnver wanis o go,
the driver has the option not to join
the motorway at all, instead t2king a
different route to the destination.

Onca the car is on the motonaay
and = within the vicinity of a second
transmitter, Traffianaie is able 0
calculate vehicle direction, so only
gives information relating to trafiic
conditions in that direction, and
covering the road ahead for
approximately ten miles or two
motorway junctions — whichéver is the
greater Assuming that a driver wants
to avoid a delay, this distance ensures
sufficient waming © twm off a metonay
before the delay is expected. An
estimate of time the delay will add
to the journey is also announced by
Trafficmate, so drivers may choose to
stay on the motorway if the expected
delay is small in comparison with the
likely time added if the car has (o
detour arpund the delay.

Unlike the Traffionaster YQ, the
Trafficmate is powered waially with
an intenal battery of four ordinary
AA-sized cells. Good quality alkaline
cells should give around threg months
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of general use. A single contol
(cpermated by pushing the front lens)
performs main functions — there is,
however, a volume control on the side.
Pressing the lens once tums Trafficaiz
on, whereupon it speaks (in a female,
digitised, voice) o give any available
traffic information. Afier this, Trafficmate
speaks any further received traffic
information automatically. You can
toggie Trailiamnate between this
automatic mode and manual mode,
by pushing the front lens twice within
a period of two seconds. In manual
mede, Traffiomaize only speaks available
traffic information when you push the
lens. When left for mere than thirty
minutes and no trafiic infarmation is
received, Trafficmate tums off
automatically.

Both Traffionaster YQ and Traffionate
use an information key —a smari-card
tvpe of arrangenent — to enable them
to receive information broadcast by
Trafficmaster's National Traiffic Data

Centre. Information keys can nat be
transferred bebween units and without
a current infermation key, the devices
are efiectively renderad ussless — a
good theft deterrent. Traffivmaster YQ
comes complete with an information
key lasting one month. Traffionate is
supplied with a year's information key.
Furiher keys can be bought from any
Trafficmaster stockist, such as Maplin,

The Future

Far from resting on its laurels, apart
from Traficmaster YQ and Trainonate,
Traficnaster 1s keen to extend the
system to other areas. s Monitor
system, for example, is =ievision-
based and is intended for hotels and
businesses, with the aim of providing
customers and staff with an access
point o the Trafficnaster network. By
consulting the television display prior
10 journeying, possible traffic delays
can be seen.

Trafficmaster National Data
Centre at Miiton Keynes.
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SOUND

REINFORCEMENT
SYSTEMS

The aim of this two-part article is not so much a
comprehensive discussion of sound reinforcement
systems but more a practical guide to setting

up a sound system for your band, to

enable you to get
out gigging.

technical content as is necessary

connect a system together; for a detaled
technical descripton of professional audio
systems, sees the series ‘A Guide to
Professional Audio” by T. A. Wilkinson
(Electronics, Issuss 64 to 74).

The systems discussed here would bs
suitable for a venue holding up to about 250
people, W r it be a town/village hall,
church or your local pub. The emphasis will
be on getiing practical systems waorking,
and how to do this whilst spending as litie
as possibla.

¥he &m of any sound reinforcermeant system
is to enable the audience to hearparis of 2
parformance they could not otherwise hear
duesto, say, voices being lostin 2 largs room.
It is zlso possible to adjust the relative
volume levels during a performance, for
example, to make 2 guitar the loudest
instument during a lead break, but then
lztar blending it with the other instrumernis
=o that the vocals may be heard during the
remainder of the song. The artof mixing is
2 skill to be developed, just ke playing a
musical instrument. but with correctly

l.‘-a this article, wa will only discuss encugh
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selected and set up eguipmeant, it can be
mastered. At bast, the sudiences’ attention
is completely tsken up with the band and
the sound enginesr is unnoticed, st worst,
the parformance of the band is let down by
poor equipment and bad mixing, and the

ience areaware that things arenot gaing

the actual art of mixing sound itself

Cables

The first area of eqguipment we will look
atis cables. Good quality cables ars essential
to any sound system, since the cables are
wthes systam what arteries and veins
are fto tha body, and if ona is faulty, the
whole system will suffer. Alcokin any music
shop will show that good quality leads are
expensive, however, by using compenents
fourd in the Maplin Catalegus, it is possible
to make your own for 2 fraciion of the price.

g
cor Gigging oo

by Andrew Rimell MSc BEng AMIEE

There are basically three types of wire
used in sudio systems:
@ Unbzlanced wire (single core and
scresn)
@ Mazins wire (2- and 3-corg)
@ Balanced wire (2-core and scresn)

Mains Wiring

For mains wiring, three core must be used
as itis essental that all equipment is earthed
(there have been tragic cases of band mam-
bers being kiled becauss ther equipment
was not properiy earthed); this applies to all
mains cables, including extension leads. it
also important to ensure that all mains
cables have s suitable current rating for the
equipmernt used, and the safe solufionis to
mazke all of your extension leads 13A rated.
The total load connected to any 134 socket
must not excesed 13A (gbout 3,600W), if it
doss, then spread the load svenly over 2
number of socket outlets.

Unbalanced Cables

An unbalanced signal cable would normally

have a mono jack plug on each end, such as

that used to connect a guitar to an amplifiern
29




Because any piece of wire can act as an
aenal, it 5 necessary o use sareened cable
(othenwise the wire may pick up the signal
from a nearby redio ransmitier). Screenad
cable has a ceniral core sumounded by a
twisted wire braid (screen); the screen s
the earth and the core cames the signal.

Balanced Cables

Balanced wire consists of two cores and 2
soreen. This type of cable s ususlly terminasted
with a 3-pin XLR plug, as shown in Figure 1.
A problem with long lengths of single core
cable is that they pick up noise which
is amplified as the signal is amplified. A
common type of noise is 50Hz AC hum
which is inducad into the cable from nearby
mains wiring. With a balanced line, both
in-phase (hot) and out of phase (cold)
signals are tansmitted down the wire: As
both hot and cold cores travel together,
ihey both pick up the same noise. At the
amplifier end, the out of phase signal (cold)
is inverted and the two signals are added
together. As the cold signal is transmitted
out of phase, it is now in phase, and the
noise is now out of phase. Whan the hot and
cold signal are added togsther, the noise
cancels out, as shown in Faurs 2, which
depicts signal balandng.

Balanced lines are used for microphones,
since because of their low voltage, the signal
needs to be amplified a lot and thus, it is
important to have a minimum of noise.
Balanced line microphones have amale XLR
socket on the back, which accepts 2 female
XLR plug. Amplifiers and mixers have a
female XLR sodket which accepts a malke
ALR plug and thus, an XLR to XL R balanced
cabie has a male plug on one end and a
female on the other. It is important to kesp
neise to a2 minimum, by using balanced
equipment wherever possible, and to kesp
unbalanced cables as short as pessible.

Sometimes, it is necessary to connect
a piece of balancad line equipment to an
unbalanced input Gkhough this should be
avoided wherever possible), such as a mico-
phone connected to an unbalanced micro-
phone input on a mixer-amplifier. For this
connecton, a special cable needs to be mads
which has a 3-pin XL R connecioron one end
and a mono iack plug onthe gther. The stan-
gdard wiring convention is shown in Tabla 1.

DI Boxes

As itis betier to use unbalanced cables than
balanced ones, zll signal cables should
ideally be balanced from the stage to the
mixing desk. If the equipment on siageis a
microphone, this is easy, as the output from
the microphone is balanced, but what f the
equipment is a keyboard which only has
unbalanced jack outputs? The answer is to
use a Dl box. D] stands for Direct Injection,
and it converts an unbsalancad output from
an insttument to a signal equivalent to that
frog 2 balanced microphone. DI boxes
usuzlly have an addiions! unbalanced out-
put for running a badkine combo-smp (sothat
keyboard players can hear themselves).

Dl boxes cost from around £40 each,
which can be a great expense for many
peopie. One =solution is to buid your own,
such as the Mapiin kit (LU23A), or to hire
them for 3 large concert, and to use line
level signals for smaller concerts (as with
most things quality has a price, but the
difference in not using balancad ines may be
small for small venues).
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Figure 1. Audio connactors: Mono and stereo jack, femals and male XLR.

:

Angother common type of connectoris the
RCA/phono, as found on the badk of Hi-A
equipment. This connsctor is not at all
robust, and should be avoided wherevar
passible, however, where it is used (such as
with a2 tape deck/CD player), make some
geod quality phono-iackXLR leads. Never
use cheap phono connectors on your cables,
as they are difficult o solder and are likely
1o break easiy.

Speaker Leads

Speaker leads are of a different construction
to signal cables, as they carry a higher
current and as the signa! will not be further
amplified, noise induced is not = problem.

Mains fiex is ideal for speaker leads, but for
long leads, z large aross-sectional area is
recommendead (2.g., 2:-5mm?), to keep the
cable resistance low. The most common
conneciors used are the jack and the X1R,
and it is important not to get the spesker
leads mixed up with the signal leads, ie.
dont use speaker leads for signals or signal
leads for speskers. A simple methed of
avoiding confusion is to use cable markers
oruse a distinct colour for the spesker cable
or speaker connector. There are other
speaker connectors in use, one of the newer
ones is the Neulrik Spezkon (Stock Codes
CC72P and CC73Q) connector, which is a
large plastic item not unlike 2 hosepipe

Hot and cold signal
are out of phaose

Hot and cold noise
are in phase

Noiss NN WVAVAVAR NI
SEgnuI/\/ /\/Signai
A
HOT
: _“) Summing ——
Phase |b—— amplifier —)
COoLD l: :
inverter |———/
Signal /\/ /\/ Signai
Noise AN NN Noise

Hot and cold signaol

Hot and cold noise
are oui of phase

Signal is free

are in phase frem noise

Figure 2. Sianal balancing.
| XLR | 2-pole ‘ 3-pole Speaker | Speaker
jack jack XLR Jack
Hot 2 | Tip ' ,' |
Cold 3 | Ring |
ScreenEarth | 1 Sleeve | Sleave | 1 Sleeve
Signal I Tip ' | 3 | Tip
Not used i ' 2 |
Insert |
Send ' | Tip |
Retum : | Ring | |
Screen i | Sleeve |

Table 1. Standard wiring convention for different conneciors,
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connector. The speaker output of power
amplifiers is usuzlly a jack or an XLR. XLR
connectors are betier than jack, because
they lock into position, avoiding being
accidentally pulled out during a concert. In
the future, power amplifiers will only have
Speakon connectors on and so it you ars
about 1o invest in some spasker cables, it
may be worthwhile planning ahead.

Mutticore Cables

It is preferable to have the mixing desk
towards the back of the audisnce and thus,
it is necessary to take all of the microphone
and insoument signals from the stage to the
mixing desk. it is possible to have one cable
for each item, but this is untidy and bulky for
a large number of itemns, so a multicore Gable
is used. A muliicore cable is basically = long
extension lead for many signal cables, but
each of the cores is inside one big cable with
connectors on each end. Thus, there is only
one cable from the siage to the back, which
carries all of the signals to the mixing desl,
and often carries the outputs from the
mixing desk back to the amplifiers which are
situsted at the side of the stage.

Cable Management

As the csbles are the lifeblocd of any sound
systemn, it is important to look after them
properiy. After esch concert, coill them nestly
and tape them up; this will stop them
unwinding in storage and save you hours of
untangiing. Large plastic storage boxes are
ides| for keeping your cables in.

When connecting up equipment, keep
mains cables away from signal cables (a8t
least 1m i possible) and where they donesed
to cross, do so at nght angles; this simple
precaution will help to reduce mains hum o
a minimum. It pays to be nest when laying
signal cablas out on the stage floor. Put the
coll of unused cable at the instrument end,
not at the stagebox end (otherwise all of the
spare cable will b2 by the stagebox and it will
become tangled up). Being neat makes
it easier to trace cables i problems oc
ister on. =

On stage, use gafTer ta2pe to tape down
any cables that may get tripped over.
Off stage, tape down all cables where the
gudience is fres to walk. Aveoid aossing main
walkways and doorways, but if this cannot
be avoided, then tape the cables down well,
since an extra roll of gaffer tape is better
than a member of the audience tipping over
and breaking their leg! Car floor mais and
pieces of carpet are also useful for pladng
over cables where they cross walkways.

Microphones

All microphones used should have low
impedance balanced outputs (with a male
XLR socket on the end), for the reasons
discussed in the saction on cables.
M&rophones come in many shapes and
sizes, costing from a few pounds fo a few
thousand pounds. The impertant thing to
bear in mind when selecting microphones,
is that it is more flexible to have a selection
of general-purpose microphonss than
spedalist microphones.

Vocal Microphones

The main workhorse of the live vocal work
is tha Shure SM58 (Stock Code CY82D). This
microphone is a high quality, rugged device
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that is used by bands and top performers
from all over the world, and can often be
sean in use on televised concerts. Thae SM58
is designed for vocal use and afthough not
ideal, it can be used for miking up guitar
amps (the Shure SM57 is designed for this
purpese). By professionsl standards, the
SM58 is a low-cost microphone, but for
many bands, it may be too expensiveto buy
a set of, say, six in one go. There are many
lower cost, similar-looking microphanes
around, but remember that you get what
you pay for. A sensible compromise is to buy
a SM58 for the lead vecals and cheaper
microphones for other functons.

On/off Switch
A look in the microphone sectien of the
Maplin Catalogue will show that the more
expensive microphenes do not have 3 built
in on/off switch; this is to prevent the embar-
rassing situstion when a performer is rying
1o sing into a microphone which is not turmad
on (it is the job of the sound engineer ©
switch off unwanted microphones, at the
mixing desk). If you buy 2 dynamic micro-
phone with a builtin onfoff switch, it is a
good ides to either solder a short drouit on
to the switch or to glue the switch into
the on posiiion. If the microphone is not a
dynamic type (e.g., a condenser micro-
phone), then don't tamper with the switch,
as you will continually drain the batteries.

It is quite commenfor a singerto be using
& microphone, and for the XL R plug to fall
out of the back of it, which is embarrassing
Tor both the singer and the sound engineer.
The simple methed of preventing the plug
faling out is to tape it to the microphone,
being careful to avoid taping down the
button, which releases the plug.

Whan a parformer is moving or adjusting
2 micophone stand, the vibration causes
the microphone to transmit a great amount
of noise through the system. This is unpro-
fessional and annoying for the audiance. The
solution is to tum off the microphone when-
ever the stand is being adjusted.

Guitars

miked up with a general-purpose micro-
phone. Evan though combos have a line
output, it is better to uss @ microphons
because the guitarist will have chosen a
combo with 2 particular sound that they ke
and ganerally this characteristic will not be
present in the line cutput signal.

Drums

To mike up a drum kit properiy can st first
appear more difficult than it really is. Whilst
in theory, you should have spacial micro-
phenas for each drum, in practice, it is
possible to do a good job with a few SM57s.

With four microphones, it is possible to
cover a whole drum kit, and the recom-
mended posiiions are:

1. Bass drum;

2. Snare drum;

3. Overhesd migophone (hihat and Cymbals);
4. Overhead microphone (cymbals).

Naturally, more microphones means more
mixer channels, so multicore channels are
required and thus, the whole sysiem
expense escalates, so you may decide that
for the size of venue you play, the drums are

loud encugh on their own. However, there
comes a time where the venue is too large
to have the drums unmicrophoned. For
medium sized venuss, it may only be nec-
essary to microphone up certzgin drums
(Bg., the snare), that would othaerwise be lost.

Radio Microphones

Atype of microphone which is now bacoming
affordable is the radio microphone. Thereis
a wide variety available, ranging from cheap
and nasty to very high end (and high price)
professional.

There are basically two types of radio
transmitters, single frequency and diversity.
The single frequency typss transmit the
signal on a single frequency in the rangse
173-800 to 175:000MHz in FM fonmzt. The
spacial diversity types have two receivers
physically located at different positions on
the stage and the unit switchas betwean
the two, selecting the strongest signal.
The non-diversity format is cheaper and
quiite satisfactory Tor semi-pro use. As the
fransmitters are low power (100m rangs),
no licence is necessary, however, ransmit-
ters should be DTI approved. The best bat
is to stay with familiar brand names such as
HW (which uses a Shure SM58 microphons
fransducer) or Shure (Stock Code MK52G).

It is also possible to have radio guitar
pickups which give guitarisis the freedomto
roam around the stage, however, for most
of the stzges that you are likely to
encourtter, this facdiity may be 3 hoaury rather
than a necessity.

If the radio receiver is placed next to the
mixing desk, then another channel on tha
multicore is freed for use elsewhere. With
most radio microphone systems, it is
possible to have five different frequendes
operating simultansously, and the actual
frequencies are standardized as follows:

1. 173-B00MHz
2. 174-100MHz
3. 174-500MHz
4, 174-800MHz
5. 175:000NMiHz

Other frequency ranges have also bean
raserved for radic microphones, but thess
require licences and are not practical for
amateur bands.

Accessories

Each microphone will require a stand. A
stand with a boom anm is the most a2daptable,
as it may be used for any application. Stands
should bz looked after it they are to have a
fong life, and should be transported in strong
boxes or canvas bags. Microphone clips
nomnally come with the microphons, but i©
is often necessary to buy thread adaptors
to enable the dip to be connected to the
stand. ks advisable to remove the dip when
storing and transporting the stands as dlips
are easily broken and it is frustrating naving
good stands that cannot be used because
of broken clips; keeping a supply of spars
ciips also helps.

Foam pop-shields help to remove the
pop sound in vocals (when the letter ‘P is
pronocunced) and reduce the noise of wind
when outside. As they only cost a faw
pence, it is worth having a few ready.

As microphones cost 2 lot of money, itis
worth looking after them properiy. One place
that a microphone might get damaged is

Contiusd on psge 38,
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Completed Passive DI Box in use.

PROJECT

RATING |

Original design and text
by Joe Fuller

Design update by
Nigel Skeels

Revised text by
Maurice Hunt

 FEATURES |

| % Does not require
a POWEer source _
' % Allows line-level signals |
to be fed into
microphone-level inputs
| % Earth lift facility
* Link output for easy
connection
* '4in. jack input and
XLR output
| * Rugged construction

 APPLICATIONS
| % Stage PA and recording
‘ * Eliminating hum ,
loops safely
* Direct injecting
. keyboards and other
. electro-music equipment

| This updated version of the

Passive Direct Injection (DN
Box, which first appeared
Electronics. Issue 67, now
incorporates the addition of a
‘phantom power’ switch, which

| enables high output instruments

to be connected into the
microphone input of a mixer
equipped with phantom power

| facilities, by dropping the voltage

down to create a balanced line.
Also new to this version is

a PCB instead of 'bird nest’
internal wiring (which helps
reduce noise transmission),

and detail improvements,
including a rearranged layout

of the sockets and a prepunched
die-cast metal box.
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to withstand the rigours of
on-stage use, and slso to be
convenient and simple to operate.
The ‘phantom power' switch is
recessed into the casing, so as to
prevent inadvertent switching while
the unit is being used.
To the uninitiated, a direct inject
box is simply an impedance/evel
matching unit that is designed to allow
unbalanced line level signals to be fed
into 8 low level balanced microphane
input on @ mixing desk. Wish to know
more? Well, first of all, let’s look at
why someone would want to feed a
line leve!l signal into & microphone input.

Miking Up
The traditional way of picking up sound
from an instrument, bath for recording
purposes (live on stage or in a studio)
and providing PA at a concert, is to
use a microphone. This technigue f
can be applied to a diverse range of |
instruments, ranging from acoustic |
instruments (drums, guitan, saxophone,
piang, etc.; to electro-music instruments)
electric guitarn, electronic keyboard and
the like. In the case aof the latter,
where amplification is required, it is
the amplified output from the speaker
cabinet that is 'miked-up’ instead of
the actual instrument. Miking-up
instruments, principally a simple
technigue, is in reslity, quite an art.
Different instruments produce
sounds of different loudness, timbre
and frequency range; consequentiy,
choosing the correct microphone for
the job is 8 prerequisite in ensuring
that the sound of the instrument is
faichfully reproduced. It is not intended to
discuss microphone technigues here;
the reader is referred to Tim Wilkinsan's
excellent ‘A Guide to Professional
Audio’ series, where such matters
are discussed in greater depth.

THE Passive Di Box unit is designed

Direct Inject (DI)

However, there is another technigue
for picking up sound from an instrument;
if an instrument is of the electric/
electronic variety, a direct connection
can be made between the instrument
and the mixing desk or recording
eguipment. This technigue is known as
Direct Inject (D). Where cable lengths
are short, the set up is simple li.e. ’
home recording) and the appropriate
impedance/level input is available, all
that is reguired is a screened cable
with suitable connectors. Signals are
usually unbalanced (signal and screen
cgnnecninr\] and most of the time,
everything is fine. However, where cable
lengths are long, the set up complex or
suitable inputs are not available, then
a slightiy different approach is required.

Hum Loops and Level

Mismatch

Any one, or all of the unfavourable
combinations mentioned is more
than just a little likely to introduce
hum and noise. This is the scenario
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Specification

Maximum input signal:
Distortion:

Frequency response:
Input impedance:
Output impedance:
Case dimensions:
input connectors:
Link output:

Balanced output:

"+ 18dBu

<0-05% @ 1kHz

10Hz to 20kHz =0-5dB
20kQ

8000

120 x 65 x 40mm
"/sin. mongo jack sockst
sin. mono jack socket
3-pin XLA plug

The assembled PCB.

UNBALANCED
LINE OUT

UNBALANCED
LINE IN

EARTH LOOP

Figure 1. How an earth loop can be formed between two pieces of earthed equipment.

MIXER

UNBALANCED
LINE OUT

UNBALANCED
LINE IN

5]
KEYBOARD

cable, especially if the cable is very long.

Figure 2. Even if only the mixer is earthed,
hum may still be picked up in the interconnecting

MIXER

faced by musicians, roadies and PA
crews involved in concerts (amateur
and professional alike). Figures 1 and
2 show how hum can be introduced.
Long cables, will pick up hum and
noise, especially when run anywhere
in the vicinity of mains power cables.
Earth loops are another problem;
at the risk of turning live performers
into dead performers, earth wires on

Class 1 mains powered equipment are
all to freguently disconnected, in an
attempt to solve the problem. This highly
dangerous practice may solve the
problem, but also exposes all concernad
to the risk of electrocution should &
fault develop. The way to stop hum
loops is to break the loop in the signal
path, and leave the mains earth wire
firmly in place.
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Many mixers intended for ‘on
the road’ PA use are provided with
microphone inputs only, often this is
because mare microphone inputs are
required than line inputs and it is easier
to convert a microphone input to a line
iNput: than vice versa. Microphane inputs
are highly unsuitable for anything other
than microphone level signals and feeding
an electronic keyboard into such is
likely to result in severe distortion.

Using a DI Box

What, then, is the solution to this
dilemma? One answer is to pop down
to your local professional music store,
part with lots of cash and buy a Super
Acme Dl box. . . . Alternatively, you
can build this smart lictle DI box for

a less princely sum. A ready-made
version of this project will also be
available — details to be announced.
Admittedly, Ehis design is not state-
of-the-art and you can get hetter
performance fram top-natch ready
made units, but it works well, and is
suited to most applications. After all,
if you are a famous fabulously wealthy
musician, you wouldn't be building it
yourself would you? There again, building
this project would provide a wholesome
activity to help fill the time between
concerts if one was tiring of the more
usual activities commonly associated
with the rock’'n'rall lifestyle, and would
be more ariginal into the bargain —
perhaps it would even inspire a

song or two, you never know,

The DI box serves to translate
the unbalanced line level signal into
& balanced microphane leve! signal.

The input is relatively high impadance —
suitable for connecting to the output
of a keyboard ar aother line level output,
and the output is low impedance and
suitable for cannecting to a microphone
input, The conversion is performed by
a transformen, which also provides
complete isolation between input and-
output (earth lift). However, in some
situations, it is preferable to carry
through the earth.

Figure 3 shows how the Dl box is
used ta connect an earthed keyboard
to @ mixer —in this case, the earth lift
is used to prevent a hum loop being
formed. In Figure 4, where the keyboard
is double-insulated (unearthed) better
performance may be achieved by
carrying through the earth from the
mixer to the keyboard. There are no
hard and fast rules here; the easiest
way to find out is to try both ways, the
one that works best is the ane ta use.

Sometimes it may be necessary to
provide local on-stage amgplification,
some keyboard players prefer using
their own 'comba’, to hearing
themselves through the foldback
system only. | eertainly do — on more
than one occasion, an inexperienced
operatar adjusted the foldback mix
during a song so | couldn’t hear what
| was playing, and it taught me to
be self-sufficient. Some will disagree,
bL t do whatever suits you best. The
methad of providing 3 split fead (link
output) to both the mixer and an on-
stage amplifier is shown in Figure 5.
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{_ MIXER WITH 1

PASSIVE EHANTOM POWERJ
D.l. BOX | R |
UNBALANCED 8?,1']'?;“?:5 . B,
LINE OUT
(EARTH LIFT)
MIXER WITHOUT
KEYBOARD PHANTOM POWER

L L

Figure 3. Using a Passive DI Box (earth lift) to prevent a hum loop being formed
between two pieces of earthed equipment.

:_ MIXER WITH -{
PASSIVE [CHANTOM POWERy
D.l. BOX T————
gy L
UNBALANCED ‘ Bﬁ%"‘ﬁfﬁ =
LINE OUT
& (EARTH LIFT)
KEYBOARD MIXER WITHOUT

PHANTOM POWER

Figure 4. Even if only the mixer is earthed, better performance may be achieved if
the mixer earth is ‘carried through'.

Internal shot of box, showing the PCB in position.
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Circuit Description

As can be seen from the circuit diagram
shown in Figure B, the design is
straightforward with & minimal
component count.

SK3 is the ‘'normal’ input which
provides earth carry through from
input £o output, as well as providing
the signal path. SK1 is the ‘earth Iift’
input: inserting a jack plug bresks the
earth connection whilst still maintaining
the signal path. SK2, the 'link output’
is simply wired in parallel with the input
sockets. The metal box, used for
screening purposes and strength,
is connected to the ‘slesve’ contact
of the jack sockets. Transformer
T1 provides impedance and level
matching; the centre tap of the
transformer is connected to the
screen pin of PL1 [pin 1) with the
‘phantom power’ switch in the ON
position, and the ends of the secondary
are connected to the in-phase and
put-of-phase pins of PL1 [pins 2 & 3.
respectivelyl.

Construction Details

Refer to Figure 7. showing the PCB
legend and track. The anly parts to
be ficted to the board at this stage
are the thres '/zin. jack sockets, slide
switch and the transformer — fit them
as close to the board as possible.
A prepunched die-cast metal box
is supplied in the kit, which does not
require further drilling, therefore
simplifying the assembly process.
However, drilling details are provided
in Figure 8 if you wish to preduce your
own casing — an undrilled die-cast box is
available separately, Stock Code (LH7TNL
Figure 9 shows the assembly and
wiring of the DI box, which will be of
assistance with the construction of
the project.

{- MIXER WITH |

PASSIVE la_jmmo M F‘OwEizl
D.l. BOX T i—
UNBALANCED R
HE - QU1 BALANCED =
| 1 MIC IN
KEYBOARD (EARTH LIFT)
MIXER WITHOUT
PHANTOM POWER
AMP ]
LINBALANCED =
LINE IN

Figure 5. Using the Link Output to feed an amplifier on stage as well as the mixer.

NC

Figure B. Circuit diagram of the Passive DI Box.

T1 PL4
S1 0
1 2
3

«—0P1 EARTH

T

| PLY

m

K3

PASSIVE D1 BOX

Jr2
)

Jk1
e

Figure 7. PCB legend and track.
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Section showing

Figure 9. Assembly and wiring diagram.
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It is necessary to fit the XLA socket
into the casing and secure it in place
using the two M2:5 bolts, nuts, and
shakeproof washers, with the M2-5
solder tag on the uppermost screw,
making sure that the terminals point
upwards. Next, solder the earth lead
between the PCB pin on the board
and the solder tag. Now fit the PCB,
track side facing upwards, into the box
and onto the XLR sockst terminals,
ensuring that the slide switch is in
alignment with its cut-out in the box
Fasten the nuts onto the jack socket
threads (with a washer betwean easch
socket and the casing), and salder the
terminals to the board. Teke care to
endure this stage is done correctly, as
the only way to get the PCB out again
is to desolder the XLR socket. Check
for solder bridges, whiskers and dry
joints, then clean excess fiux off the
board using a suitable solvent, Finally,
fit the lid onto the box with the four
boles provided.

Once all assembly and wiring is
complete, wipe the box clean and
apply the front panel labsl, as shown
in Figure 10. The Iabel, supplied in the

-

o0

FHANTOM POWEHR

MapTTT

BALANCED
QUTPUT

ON OFF

NORMAL
INPUT

EARTH-LIFT
INPUT

Figure 10, Label for the Passive DI Box.

Kit, is available separately
Alternatively, the label can be
photocopied (or even cut straight out

of the magazine if you reslly mustl,

stuck ento the bottom of the DI Box
and protected with clear self-adhesive
plastic film, such as "Fablon’ [available
from most DIY or good general stores).

Testing and Use

Simply connect the Ol Box as shown
in Figures 3 to B, switch on the
equipment and (hapefully), after a
lictle experimentation for the best
iNput to use, everything should work
fine, It is unlikely that problems will
be encountared, but if they are, a
mistake in the assembly is the
probable cause.

If the unit is being used in
conjunction with a mixer that has the
phantam power facility, the ‘phantom
power’ switch should be moved to
the ON position with the aid of a
small fiat-bladed screwdriver or similan,
applied through the cut-out in the
box. Ocherwise, use the unit with

the switch in the OFF pasition. I
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PASSIVE DIRECT INJECT BOX PARTS LIST

11 Microphone Transformer _
B00C/20k0 1 {(FD23A)
JK1.2,3 Mono PCB-mounting Yain. _
Jack Socket 3 (FJOOA)
PL1 Low-cost XLR ACM-PC Socket 1 (KC5BL)
51 Right-angled SPOT Slide Switch 1 (FV01B)

M2:5 x 12mm Pozi-drive Screw 1 Pkc (BF40T)

M2:5 Shakeproof Washer 1 Pkt (BF45Y]
M2:5 Solder Tag 1 Pkt (LBB5V]
M2:'5 Steel Nut 1 Pkt (UDB2S)

1mm Single-ended PCB Pins 1 Pkt (FL24B)
16/0-2 10m Hook-up Wire, Black 10m (FA280)

Predrilled Passive DI Metal Box 1 (OT22Y)
PCB 1 (95100)
Front Panel Label 1 (85101
Instruction Leafiet 1 XZ13P)
Constructors' Guide 1 DH780L)

The Maplin ‘Get-You-Working’ Service is available for
this project, see Constructors’ Guide or current
Maplin Catalogue for details.

The above items are available in kit form only.
Order As 95098 (Passive DI Box) Price £29.99
Please Nots: Where ‘package’ guantities ars stated in the
Parts List [e.g., packset, strip, resl, etc.), the exact guantity
required to build chis project will be supplied in the kit.

The following new items {which are included in the kit)
are also available separately, but are not shown in
the 18886 Maplin Catalogus.

Passive Dl Box PCB Order As 95100 Price £2.99
Passive Ol Box Frant Panel Label
Order As 95101 Price £3.99

mMapT T

NATIONWIDE

STORES

Telephone
01702 552911
for details
of your
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Brighton 45 London Rood

Bristol 302 Gloucester Road, Hoield.
Cardiff 29-31 City Rood, Roath.
Chatham 2 Luton Road.

Cheetham Hill 169 Chesthom Hill Road,
Chestham

Hill.
Coventry 12 Bi
Dudley Unrt? S
Bner!ey Hill.

Edgware 145-148 Bumnt Oak, Broadway.
Edinburgh 126 Dalry Road, Dal
Forest Hill 107-113 Stonsieod Rood

Strest.
ing Park, Pedmore Read,

For personal service, visit our stores at:

Belfast 357-359 Lisburn Road.
Birmingham Sution New Road, Erdington.
Bradford 28 Valley Rood, Hom Sirasse.

Glasgow 2564-266 Great Wasfern Rood.
Hammersmith 120-122 King Str==t.
Iford 302-304 Green Lone.

Leeds Carpst World Buildi 3 Regent Strest.
Leicester Office World Bu: , Burion Strest.
Liverpool Edge Lans, Fairfi

Manchester 8 Oxford Rood.

309-321 Linthcrpe Road
Milton Keynes Unii 2, Oﬁice World
Building, Snowdon Drive, Wintsrhill.
Newcastle-upon-Tyne Unit 4, Allison Courd,
(The Meiro Cenire) Gatesheod.
Northampton 139 St. Jomes Rood.
Nottingham 84-88 Lower Pariament Street.
Porlsmotl]ﬂ'l ?‘B-IOD Kingston Road.
Preston Unit 1, Corporafion Strest.
g;:g::l%lzmsl Oxfnrancx:fﬁ 2
413 Langzelt Road, Hillsboroug
Slough 216-218 Formham Roud.
Southampton 46-48 B=vois Vallsy Road.
Southend-on-5ea 282-284 Rood.
Stockport 259-261 Wellingion Road South.
Stoke-on-Trent 39-45 london Rood.

Middlesbrough Unit 1, The Forbes Building,
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SUUNLD REINFURLCENIENT SYSIENIDS
when it Is being transported. It is 2 good
idea to keep your microphones in 2 hard
carrying case, such as an ABS plastic or
aluminium photographers’ case.

Amplification
There are two main routes that may be
tskan with amplification:

@ Mixeramplifier system
@ Power amplifier system

Refer to Figure 3, showing ways of
linking arnplifiers together.

Mixer-amplifier

A mixer-amplifier combines the funcHons of
mixer and amplifisr:. it will generslly have six
inputs, each of which can be balanced low
impedance or unbalanced high impadanca.
For each input, there will be a volume,
treble, bass and reverb control (most units
have 3 simple spring reverb unit bullt in).
There will also be an overall volume, ovarsll
reverh and overall brightness control. The
unit will have a speaker output (Usually two
in paralled, a line output and connectors for
an effects loop. The conirol potentiometars
are rotary, which makes live mixing rather
difficutt compared to the linear faders of 2
mixing desk/amplifier cormnbination.

Mixeramplifiers are often the first pur-
chase for bands starting out, 35 2 mixer
amp is considerably cheaper than a mixing
desk and amplifier. The price paid is loss of
cortrollability during the parformance, and
most mixer-amplifiers are mono. Having said
that, the money saved could ba used to buy
other necessary pieces of equipment such
as microphones, which would still be used
lster on when the uparade was made. In
fact, the mixeramplifisr would not become
redundsnt either, as it mskes an excallent
foldback amplifier.

Power Amplifier

A power ampliifier is used to amplify the
mixed output from the mixing desk for
powering the speakers. Power amplifiers for
sound reinforcement applications differ from
Hi-Fl amplifiers in a number ofways; they are
rated =t & higher power rating (typically 300
to 400W per channel into a3 4Q load), they
are built into sturdy 19in. radk-mountead stesl
cases, the input conneciors are XLR orjack
and the output connectors are XLR or
Speakon. As discussed eariier, in the future,
most power amplifiers will have Spsakon
connectors, There are often two connectors

Amplifier No1 ]nF:Ut ineut
Ll N N
Left @ Right @

Link Link {
[o] 0
o O g o
p Ah 4
] |
Output Quiput
Amplifier No2
- N By
L] o L]
Left o e Right o o
Lin Link {
L ; A vy
i L
Output Qutput
Figure 3. Linking amplifiers together.

on the input, enabling you to ‘chain’ togethar
amplifiers for more power output (NEVER
connect the output of one amplifier to the
input of another).

As desaibed in the section on loudspeskers,
an scuve system is sometimas employed
which separates the signal into two parts:
high and low freguendies, each being fed
into separate power amplifiers and then
separate loudspeakers, thus using four
power amplitier channels and four speskers
for a bwo-way system: Left low, right low,
left high and right high.

A power amplifier will often have VU
meters on the front showing the ozin in dB,
where 0dB is the maximum calibrated aain.
Driving the amplifier over the 0dB point will
cause distortion, therefore, it is batter t©
have a high power amplifiar running below
its full rated power than a lower power
ampiifier nnning fiat ocut. Having too small
an amplifier will cause the signal to clip,
causing annoying high frequency distortion.

Selection

When selecting a powsr amplifier, look for
the following characteristcs:
® Power rating: Look for z suitable power

rating for your application. A good starting
point may be a2 2-channel (stereo) 400W
per channel into 40). Twe standard 8Q
speskers connected together in parallal
give 2 4Q load.
® Bandwidth: Look for a bandwidth in
exceass of that of the human hearing
(20Hz to 20kHz). In practice, all good
quality amplifiers meset this requirement.
® Slew rate: Slew rate is 3 measure of
how quickly the output of the amplifier
responds to a change in the input. A
typical valus is 60V/s.
@ Signal-to-noise ratio (SNR): Look for a
high signal-to-noise ratio. The sianal-ic-noise
ratio of a (D recording is 86dB, so any value
in this region will be fine.
® Construction: The amplifier should be well
made, with a sturdy steel enclosure and
good carrying handles. The conneciors
should be protected so that they cannot get
broken off ifthe amplifier is stood on them.
Amplifiers are expensive pizces of equip-
ment, and so it pays to buy one that will last
for years. Nexd menth, Part 2 wil cover miing
desks and mixing, loudspeaakears, effects
units, and hints on typical setups, touring
and hiring of eguipment for gigaing.
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Cat!llogue is now available.

Calling all cu

pty) Ltd.
Maplin South Africa (P} S ;105 psa
Fax: (024) 515127

‘0. Box 1846, Somerset
?elephona: (024) 515124

R3995

ff'Om an
Y ran
WY Mail Orers O CNA
Dlin SDUfh Afﬁcc;m
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THE MAPLIN
MAGAZINE
BINDER...

A GREAT WAY
TOIGET' THE
WORLDIOF
ELECTRONICS
COVERED!

The Maplin magazine binder holds twelve issues of Electronics—The Maplin
Magazine. If you have not got the world of electronics covered, now's your
chance! This great quality binder comes in hard-wearing laminated art board,

that not only looks good on your bookshelf or workshop desk, but jsalso.  _
a great way to build up an electronics reference library of your own.

Now: you can keep all of your copies of Electronics—The Maplin Magazine,
together and on hand, for when you need that extra piece of information.
To order your binder simply fill in'the order coupon provided in this issue,
or call the Credit Card Hotline on 01702 554161, or visit your local Maplin
Store. Only £6.99. (Mail Order; please add £1.55 Handling charge.)
Qrder code: 50913




Design by Alan Williamson

Text by Alan Williamson
and Maurice Hunt

A great accessory for any petrol-engined vehicle, this unit
gives a clear audible and visual indication fo the driver
when the engine reaches or exceeds a preset speed.
If can, therefore, be used fo indicate when the engine
is in danger of being over-rewed, or fo indicate
when it is fumning at a speed when it is producing
ifs Maximum power or forque in a particular gear.
This helps the driver to carry out gear changes
at favourable points in the engine's rev range,
for achieving higher levels of acceleration,
pulling power or economy from the vehicle
being driven, depending on the setting

of the preset rev indication point.

FEATURES

* Wide operating volfage

* Low current consumption
* LED and buzzer indication
* Easy 1o build, install and calibrate
* Configurable for 2- and 4-stroke engines

APPLICATIONS

* Petrol-engined road cars and vans * Race/
tally cars * Motorcycles * Powered Go-karts

Induclive Sensorhead fitted ]
fo an ignifion HT lead.

INDICATOR

Main
unit installed
in a vehicle.

| = KIT AVAILABLE

(95096)
PRICE £29.99

PROJECT
RATING

IMPORTANT SAFETY WARNING:

Bafryc
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HE majority of racing/rally cars | VT

de Mmolofeycies feaiure an gﬁeﬁgﬂgge 9 o 16V (12V nominal)

‘ Over-Rev Indicator fo ("JIIOW e Quiescent current consumption: 8-bmA @ 12V
driver fo get ihe DQST pOSSIDI? Activated cuneni consumption: 17mA @ 12V
performance out of fhe vehicle, Overcurrent proteciion: 100mA 1%in. (31-75mm) Quickblow fuse
and fo reduce fthe risk of ihe Engine speed range: 1,000 fo 10,000mpm (4-shioke setting)
engine being siretched beyond ifs 2,000 to 20,000ipm (2-stroke setting)
rev limii, pariicularly since ihere is PCB dimensions: 66 x 56mm (main board)
not often time in the heat of 37 x 36mm (sensor board)
competition 1o keep an eye on

The assembled sensor

fhe rev counter (fachomeier) - pldeslicas

whereas an LED lighfing and buzzer
sotinding provides an unmisiakable
prompt 1o the driver thai it is time fo |
change gear, all ine fime while helshe is
conceniraling on ine road ahead! Such
a device Is also a useful feature to have
on a road-going vehicle, and can
increase the efficiency of your driving.
However, commercially available
over-rev indicator systems tend fo be
rafner expensive, and can be fricky fo
install. This rev indicafor is different fiom
maosi, in that it monitors engine spead by
inductively coupling from one of the
engine’s spark plug leads, raiher than
the usual direct connection fo the |
ignition coll. Only two oiher connections
are required 1o install the unii; for fhe
paosifive supply and earh, and itcan be |
egslly fransfered between vehicles. The
unit is also suitable for both postive and ‘

negative-earihed vehicles.
HT.
lead PSSy
—oav
- 4
= ulse Siroke P
tive £ = r =NE 3
'“étzfuc Buffer sfiaper Q. req;":p Y LED
(=2 L Oo—= o i Comparator e i f:zer
9 converier S
T Stroks
L CaL
Veitage
o - S =
=2 refersnce |
Figure 1. Block diagram of the Over-Rev Indicator.
1. TB4a

1826

1] 0oz
[]

& 22—
L] IEY

02 4013 Rif—
||z
L] (7] A2

Main PCB B
PCB —151 52

T

S b+
TR
- BEX20

ov ov Potting FCB
Figure 2. Over-Rev Indicator circuit diagram. =000 0@
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Mest designs of rev indicator require
a link fitted to select the number of
cylinders and will work on 4-stroke
engines only; this circuit only requires
a link 1o sslect befween 4-stroke and
2-siroke engines, inespective of the
number of cyiindess, The module can
be set for any engine speed beiween
1.000pm and 20,000mm (making it
suitable for nigh-rewing moforcycle/go-
kart engines as well os cas),

Circuit Description

Refer to Figures 1 and 2, showing the
block and circuit diagrams, respectivaly.

Sensor Circuit

F81 is a fenite block with one fum of
enamelled copper wire wiopped
around one half, as shown in Figure 3;
this is Then clampad around (any) one
of the engine's spark plug leads. A high
vofiage pulse passing through fhe
igniiion iead radiates a kige
sleciromagnetic field, which permeatas
into The fenite and induces eddy
currents to flow. producing a magnsfic
field. When the ignifion pulse has
passed, ihe magnetic field within the
ferite block will collapse; this collapsing
magnetic field will induce a curent flow
info the single fum of copper wire
wiapped around fhe ferite block The
curent pulse will develop a valioge
across R, which is used fo dompsen the
call (the single tum of wire) and fo
provide a low input impedance.
Capacitor C1 AC couples the pulse io

Side view

Hinge

Ferrita block

Front view

turn
Figure 3. Sensor assembly.

\Copper wire_/

fhe high-speed safuraied switch formed
from TR1, a high-frequency transisior; the
diodses D1 & D2 serve to piotect the
fransistor by clipping the pulse fo =1V
outside ihe supply ralls. The capaciiors
C2 & C3 serve os a 'sink well’ for the
Dulsz,

Main PCB

[Clais a D-ype lafch, wired as a toggle
(+2) to produce a symmetiical squars
wave oulput, which is necessary
because the charge pump circuit within
IC2 is sensitive o wave shope. The
capacitor Cx is not nomally filted, but
may be required in an excepfionally
noisy environmeni; ihe volue should be
as smail as possible (10nF to 100nF,
since ico large a value will filier out the
ignition pulses! Any iype of non-polarzed
capacitor with appropriaie physical
dimensions can be used, such as fhe
ceramic disc varisiy.

Figure 4. PCB legend

and frack.

'

w

OVER REV/PEAK
POMER TNOTCATOR

]
TR

:
S
+
K

R7
im
4 @
ll & [
T
=
OV _+ACC A

42

ICTb is also wired os a toggle; the link
LK1 selecis the oulput of eithar ICla or
IC1b o be fed to the input of IC2. The
cuiput of IC1a [+2) should be sslected
fior use with four-siroke engines; fhe
oupui of ICTb (+4) should be sslected
for use with two-siroke enginss, or for
engines capable of speeds above
10,000mpmi

IC2 is an LM2917, a frequency-io-
voliage converer. The device has two
sections; the first is a tachomster, which
contains a comparator with hysteresis
feeding a irequency-doubling charge
pump; he second half is an
opamp/comparator with flegling
frensisior. The IC also has an infegrated
Zener dicde for supply regulafion. A
voliage proporiional o the input
irequancy fed info IC2 pin 1, will b
produced on pin 3.

The input square wave signal switches
on and ofi ihe fachometer inpui
comparator, this in fum contrals the
charge pump, whose consiant current
(iz) charges and dischargss the
capacitor Cé. During the charge and
discharge cycles, ine constant cunent
(is) ouipui af pin 3 is 'OFF, ond is
swifched "GN’ only when the capacitor
Cé Is fully charged or discharged.

Thesefore, a Pulse Widih Modulated
(PWNM) wavefaim at twice the input
frequency is produced across R8 & RV1,
The capacitor C7 infegraies the curent
pulses o an averaged ouiput voliage.
The values of RB & RV1 defemmine the
discharge raie of ihe capacitor €7; C7
defermines the ouiput ipple volfage
and ihe system response fime.

The op amp nen-inverting input (pin 4)
monifors the voltage across C7; whan
ine valinge nises above the voliage sei
at iheinveriing inpuf (pin 10) by R9 &
R10, ihe oulput fransistor will switch on,
iluminating LD1 and cousing BZ1 fo
sound.

I is necessary to add a small amount
of nysieresis (posifive feedback) fo ihe
op amp o prevent ine ouiput switching
on and off (feggling) due o the ripple
voitage across C7. This is achieved with
the aid of R11 and D4, which are
effectively in parallel with R, when the
output fransistor is swifched "ON’; this
movas the inverling inpui referenca o a
new lower valug, balow the ripple
voiiage.

Construction

Construction Is faitly siraightforward for
ihe main PCB; begin with the smaliest
camponenis first, working up in size fo

Electronics — The Maplin Magazine. June 1985



sl 181
=
1
Ly
{ ==

o o Srunsioie @E.‘- — | Figure 5. Fifling the link and
testing/calibration details for main PCB.

ine largest. Refer o the PCB legend and
frack, shown in Figure 4 fo assist in
camponent plaocemeni. Nofe ihat the
PC8 is supplied as a one-piece item
ihat must be separaiad info thae main
ond sensor boards, Use a component
lead oficut for LKT, and fit it in the
positicn marked ‘48’ for 4-siroke engines
or 2§’ for 2-siroke — ses Figure 3.
Howevey, for very high-sewing 4-stroke
engines, fit the link in the 2-strcke
pasition, which will ptovide a rev range
of 2,000 fo 20,000mm 1o be sat,

8e carsful to coneciy oleniaie the
polanized davices, i.e. elecirolyiics,

Figure 6. Terminal }
block assembly.

<>y

Siide the
2—way terminal
blocks together

The assembled
main PCB in
case

diodes and ICs. Hi he terminal blocks
tegeiher as shown in Figure & prior fo
fitiing fhem. The ICs should be inseried
info iheir sockets last of all, aking
suitable anfisiatic precautions when
handiing them. Thoroughly check your
work for misplaced components, solder
whiskers; bridges and dry joints, Finally,
clean all fhe excess fiux off the PCB
using o suitable solvent,

Construction of fhe sensor PCBis a
littie unusual, in that ihe components are
mounted on the frock side, except for
fhe connecior and fenile block. Fif the
componenis BEFCRE fitling the femie
bleck, and fim off The excess leads fiush
with the board.

Any spork plug

| HT fzad
d, B

1]
&

2= | S——r| st | S—

I

-
— o
-
0 = [
. - ot -

|

m—

D
©
)

Heotshrink
siesving

e e——

i - L
_|=§_l ruse nolder ;

Figure 7. Wiring diagram.
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If you wish To bench test the unit
before potiing if, do nof fit R1 orthe
ferite block. Make and fit the
connecticn lead befwesn ihe fwo PCBs
as shown in the wiring diagram, Figure 7.

Figure 8. Polting the sensor.

Ferrite block

Fill with potiing
compound to a
level just below
locking clamp

Tesﬁng of the Main PCB Glus ferrite
Refer fo Figure 5. Connect a 12V DC Bluck 1o |
power supply fo the circuit and swifch H Pecs
on. To sei ihe required ipm Tip speed, Copper—H - H
divide the maximum pm by 60 (fera e -2 1
4-siroke engine) fo find fhe calibration
frequency. i.e. 4,.500mm <60 = 75Hz.
Consult the handbook for your vehiclke to
145 13 585 14.5
] ] \ | 171
3 ) / 4 r'—'_'_T_'_-_-
1' 1O : = (A O i
: | Q O i "
-y - ! II &
| | | '
I 285 | | I 23.5
0 I 4 x 83.5 I ’?
-5 |dlol | wmml 1 |o :
! i '
!. 1
_: [
t) @ - @ O
- L L_._._____________
_ / |

Viewed in diréction of arrow 'A'

18.5

Figure 9. Box drilling details.

find details on the enging’s performance
characteristics, 1o provide a guide as fo
ihe oppropriale rom seifing.

Adijust RV fully clockwise and apply a
square wave signal of the appropriaie
freguency fo ihe fenite block input; fhen
adjust RV1 slowiy aniiclockwise 1o find
the tip point. The unit has now bean
tested and cglibrated and the final
assembly can now be completed.

Final Assembly

Fif R1 and the fenife block: it is highty
recgmmended that the sensor PCB is
potted into the box becaguse of ine
hostile environmeni it will ive in. Silicone
rubber sealant s not recommendsd as
a replacement for ihe pofiing
compound, due io the culing ageni
used. Fgure 8 shows ine way in which
ine sensor should be poited. Note that
ine cyancocrylate adhssive (optional) is
used fo glue one edge of the PCB
ogainst the inner wall of the potiing box.
The potiing compound i then applied
through the cut off comer of the PCB.

-t

Follow the instnuciions that are supplied
with the potiing compound, and do not
get it on your skin or cloining; besides
being a messy black subsiance, it is
carcinogenic. Allow af least 24 hours for
it fo set.

Drill and countersink the appropriaie
heies in the box for the main PCB as per
Figure 9, then assemble e main unit as
shown in Figure 10. Wipe the box cleon
and apply the label depicied in Figure-
11. Finally. install the proiect info fhe
vehicle.

Installation

Refer to the safely waming regarding
working on vehicle winng before
installing the project. If in any doub,
consulf an aufornolive elschician before
proceeding furiner. Ensure that the
vehicle's ignition is switched OFF before
starting the installation work, or whan
canying out adjusiment or mainfenance
on the unit.

Refer fo Figure 7. showing ihe wiing
diagram for fhe unil. Fit the supplied fuse

info the fuseholder (see Specificafion
table), and fif the fuseholder as close as
possible to the ignifion switch confrolied
ACC' (accessory) live feed. Ensure that
where cables pass fhrough panels,
bulkheads, eic., grommeis are used fo
prevent chafing of the insulation.

The sensor can be clipped onio any
of the ignifion leads beiween ihe
disfribuior and ihe spark plugs, but
should nof be fiffed fo fhe lead beiwsen
the distibutor and fhe ignition coll. Use
cable fies around ihe lead at each end
of the sensor to prevent ihe assembly
from sliding aiong the chosen ignition
lead, and ensure that the sensor is fitted
in such a way that it is resirained from
moving aboui and possibly coming into
coniact with the fan, hot exhaust
maonifold, fc. A biacket could be
made up 1o secure the sensor box fo
the engine bay if required, bur ensure
inat the ignifion lead sfill has an ‘easy’
roufing — don't force it into severe
confortions, as this could lead o
premaiure iailure.

Mount the main unit in @ suliable area
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in the vehicle, such as below the
dashiboard, so that the buzzer is clearly
audible. Also, you may wish fo aiter the
tev sefiing, so don't make the unit foo
inaccessible, The LED should be
mounied in a suitable posifion on the
dashboatd, preferably in the ling of sight
of ine diver, but not so that it will couse
distraction, especidlly in the daik. if in
doubt as to whare o mouni i, waich
some in-car race/ially diiving foolage on
TV, and waich out for the ‘change gear’
light that thelr vehicles invarably have! If
you find ihe buzzer to be annoying, it
cauld be omifted from the circuit, or
muffied with some Blu-Tack, siicky tape
or similar, placed over the sound exit
hole.

Final Testing and Use

Having installed fhe- unif in accordance
wiih ihe instructions. you will no doui be
eager o iry out the project for reall Siart
up your vehicle's engine, and rev it fo
ine point that you have set the Qvar-Rev
Indicator fo operaie at [a rev-counter
nelps here), wharsugon the LED should
light and the buzer should be heard.
Howevar, wairm the engine up before
demanding high revs friom if, else
darmage may resuit.

If the circuit worked CK on ihe bench
but not in the vehicle, the problem - may
be caused by excess noise causing
premaiure figgeling of ihe indicator, in
which case, ihe oplienal capacitor Cx
may be required (ses Circuit
Description).

Allematively, delayed/non-opsration
may be due fo ine design of
ignition/engine management system
fitted o modem vehicles, scme of
which cut off fhe ignition fo ong or more
of ihe cylinders if fne engine is not under
load. In which case, you will need fo
diive the vehicle in varying conditions fo
funner fest the project, Also fry filing the
sensor fo o different spak plug lead.

i
=7 M3 x 1Zmm
== Y — e
C'SK screws

| M3 shakesgroof |
-—— _—
'ﬁr' washers I
E‘n-——__..'.‘,j nuts =D
Box bose— ’
— ' —

Figure 10. Exploded assembly of main unit.

Figure 11. Front
panel label.

r‘l

L

The sensor PCB
poited in its box.

The assembled sensor PCB
prior to potting
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All being well, fake the vehicle fora
spin (not forgetiing io fasien your seai-
belt and observe speed imits, of
couwrse), and ensure that the unif
operaies consisiently at the desired

engine

speed, and stops oncea you

have got the engine revs down again, |

The complefed

Over-Rev Indicator

OVER-REV INDICATOR PARTS LIST
RESISTORS: All 0-6W 1% Metal Fim (Unless Specified)
R1,2,3 1000 3 (M100R)
R4,5 1k 2 (MI1K)
R6,7,910,12 4k7 5 {(M4K7)
R8 82k 1 {(MB2K)
R11T 10k 1 (M10K)
R13 4700 1 (M470R)
RVI 1M Vedical Presst
Pateniiometer 1 (UH22Y)
CAPACITORS
C1.3,5.8 100nF 50V Ceramic Disc 4 (BX03D)
c2 10uF 63V Radial Eleciolytic 1 (AT77J)
c4 100ur 25V Radial Eleciiolyiic 1 (AT48C)
Cé 6BnF Polyesier Layer 1 (WW39N)
Cc7 TuF 63V Radial Elecholytic 1 (AT74R)
C9 220ur 25V Rodial Eiectiolytic 1 (AT49D)
SEMICONDUCTORS
D1,2,.3.4,5 1N4148 5 (QLB0B)
D6 1N4001 1 (QL739)
LD1 2mA Red LED i (CZ314)
IC1 HCFA0T3BEY 1 [QX07H)
IC2 LM291 7N 1 (WR38R)
MISCELLANEOUS
BZ1 PCB Buzzer 1 (KUSBN)
FB1 10mm Noise Filier 1 (BZ33L)
1B1 3-pin Offset Plug 1 (FK99H)
B2 3-way Smm PCB-mounfing
Terminal Block Type 300 1 (JYQ4C)
iB3.4 2-way Smm PCB-mounting
Teminal Block Type 300 2 (JY924)
Box and Base Type 1 1 (JX56L)
&4mm Grommet 1Pkt [JX65Y)
16/0-2 Wire 10M, Black 1Pk (FA26D)
16/0-2 Wire 10M, Red 1Pkt [FA33L)
Heat Shiinkable Sieeving Type
CP32 1 (BFBBV)
Heat Shrinkable Siesving Type
CP24 1 {(BE87U)

Small Pofiing Box

1 (LH57M)
Potling Compound 50g 1 (FT17T)
100mA 1'%in. Fuse 1 (WROBJ)
CarIn-line Fuseholder 1 (DR79L)
100mm Cable Tie As Req. (BF91Y)
M3 x 12mm Pozi-diive Screw 1Pkt [BF375)
M3 Shakeprooi Washer 1Pki- . |(BF44X)
M3 Nut 1Pkt [JD61R)
M3 x Yain. Spacer 1Pk [FG32K)
3-way Polarized Socket ] (FK98G)
22swg 07 1mm Enamelled
Copper Wire im (BL27E)
7/6:2mm 2-core
Lap-screened Cable 3m [(X523A)
14-pin DIL Socket 2 (BL18U)
PCB 1 (25097)
Fioni Panel Label 1 (95098)
Insfruciion Leailet 1 [X\V95D)
Coenshuciors’ Guide 1 (XH79L)
OPTIONAL (Mot in Ki)
Cyancacrylaie Adhesive 3g 1 (FL64A)
The Mopin 'GalYouWorking' Senvice is availabie for

TT‘DC

1 a&" Consirucions' Guide of curernt
pin Caoiclogus for defais.
The above frems (excluding Optional) are available
as a kit, which offers a saving over buying the
parts separately.
Order As 95096 (Over-Rev Indicator) Price £29.99
Piease Nole: Where 'packags’ quantiies are siated in the
Faors List (e.g., pocket, siip, reel, eic), ihe exact quaniity
required fo build ihg project will be supplied in the kit

Tre following new iiems (which are included in ihe kil

ar2 olso available separaiely, but are not
e 1996 Maplin Caicicgue.

OverRev Indicator PCB Order As 95097 Price £3.29

CverRev Indicalor Label Order As 95098 Price £2.29

shown in

MapPT [

Obtaining
componenis
and kits for
the projecis
featured in

Electronics
is now easier
than ever in
the following
couniries
and regions:

Chennel Islonds

Cl Components 1]
Croswwoys Cenire,
Rocd,

By ,

Vaole, Guermaey.
Tei: 01481 44177
Fex: 01481 42291

Middie Eostern Region
Soudi Archia
(Alkkhcbar Reglon)
Foden EsicbiEhment;
BO- Box B4B

Alkhcber 31952
Kinigdom of Soudi Arubia

Tol: 3 8952737
Fex- 38982737

United Arch Emirotes (UAE),
Bahrin, Kuvwoit, Omon, Golor
Napin Mddls Eost Compary,
BO.Bax 47019,

Hamdaon Stest,

Abu Dhaobi, UAE

Tel: (971) 02 760332

Fax {971) 02 760317

Lebanon

Nond Y Corirols,

P.O. Box 175414,

Bewrut, Labonen

Ted: [07) 4430717357457
UK Office:

Tel: {44] 1702 3475614
Fax: [44) 1702 77141

African Continent

South Africa, Namibia, Botswana,
Lasotho, Swazilond, Mozombigqus,
Angolo, Zimbabwe

Mophin South Africa [Py Lad,

F.O, Box 1845,

Somersat Wess, 7129

R=public of South Africa

Tel: {024) 51 51 24

Fac [024) 571 31 27

Mediterranean

Malia

Cem Services, Com Centre,
Off Conon Road, Garmi,
GRM 09, Moiio

Tek: 484450

Fox: 447174

Gibroltar

Mail ©rder Intarnatonal,
/o Medsun,

P.O. Box 225,

93.92 |rich Town,
Gibraitor,

Tel- 79797

Fox: 74664

Far Eastern Region

Palisian

L-nk Pakston, Sute Number 2,
nd Floor;

I F. Plara, Markar F-10,

filamabed. Fakistan.

Tel 51 291405
Fax: 51:282319

IMPORTANT NEWS
FOR OVERSEAS READERS

Counirizs and Regions
Mot Listed

Expart Deportment,
Na}'}n E=dionss p.
F.O. Bax 3, Royleigh,
Ess=x, 556 BLR, Englond
Tol: +44 1702554155
xin 326, 327 er 351
o 344 1702 553935

Eport cotalogue end pricing

detods ore gvoichle from the
Esied diginbotors

MAPTT]

ELECTRONICS AND BETOND

Eizcirorics — The Mapi Magazine  Junz 1995



’I:alizing Cotpiieds,
Biving vie etrsy
messagestelling
ng What fe oy

WHAT NEXT?.

More on Radio Power
When he first saw details of the famous
clockwork radio for Africa, PC wondered
at the energy-storage method chosen.
Instead of storing mechanical energy
in a spring and then releasing it to drive
a generator supplying the circuitry, the
obvious solution seemed to be fo drive
the generator directly and store the
electrical energy produced in a Ni-Cd
battery. Further to his comments in
the last issue, PC recently acquired a
clockwork radio himself. Not the one
featured on television, and advertised
in Radio Times at over £60, but one
from Maplin at less than a quarter of
that price. Well, it's not exactly clockwork
— the handle drives the generator, which
charges the internal Ni-Cd exactly as
described above. Additionally, the top
surface is covered with a panel of solar
cells which will, over a peried, charge
up the batteries, or even operaie the
radio directly under really brilliant light.
Alternatively, the Ni-Cds can be charged
via a DC jack from external power,
and for good beit-and-braces measure,
a batiery compariment accepts two AN
cells. These may be either ordinary zine-
carbon Leclanché cells, or more Ni-Cds.
The PCs took it with them on a recent
winter holiday on the Costa del Sol,
where it pulled in loads of stations,
including the BBC Overseas progamme
on VHRE This is broadcast by a local relay

—
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station, presumably for the benefit of the
numerous British ex-pats who, in Neria,
were said to outnurmber the locals. In
fact, the set's sensitivity is such that it
really wamants a slow-motion drive for
the tuning, rather than the usual knob
directly on the tuning gang. PC found the
statement in the ‘User Manual” that 20
minutes playing time will be provided by
cranking the generator for 1 to 3 minutes
continuously to be just about comect.

You will need a full three minutes if
starting with the internal Ni-Cds completaly
fiat, but cenainly @ minute or so's cranking
will get you the news and weather
summary on the hour on your local

radio station. PC keeps the setin the
obvious place when not in use, viza
sunny windowsill — this seems to give
you a few minutes playing time whenever
required even in winter; it will be interesiing
1o see how much this improves in
summier. More about the set later.

Calling 70cm Buffs!

Well, at least those of them (if there still
be any such) who make their own rigs,
instead of buying a Japanese black box
with all the bells and whistles. After an
unfortunate motoring expernience some
years ago, PC provided the Missus with
an AA Emergency 'Phone to camy with
her in the car at all imes. This operated
via the Vodaphone network, but would
only allow calls to the AA or the 999

’ ( b

by Point Contact

A

| sernvices. It was a car ‘phone with 2-5W

output rather than a hand mobile, but
being contained in a neat grey nylon
‘canvass’ holdall about 11in. square by
four deep and powered via the cigar
lighter socket, it conveniently went either
with Mrs PC in her car, or PC’s Bedford
Rascal when we went out together. Now,
however, the AA have announced that
they are to replace it, at no charge, with
a hand-held model working on the same
network, and providing full outgoing and
incoming call facilites,

We awail the new arrival with impatience,
meanwhile, the disposal instructions for
the old mode!, when it is no longer nesded,
are 1o ake it to the local amenity tip! So
if you are & 70cm experimenter, keep a
look out when next at your local tip for a
neat grey nylen holdall with a black and
yellow AA logo. It contains an RF transistor
line-up, good for over 2W output at Q00MHz,
not to mention a receiver line-up, IF
filters and sundry other goodies worth
salvaging. But don't bother to look out for
PC's old set—it won't be going to the tip!

Talking Computers

PC recentiy mentioned to his better

half that the laptop computer on which
these lines are penned occasionally

talks to him. Not being very technically
minded, she completely refused to believe
this. A musical chime when stariing
Windows, or a plaintive beep when ane
tries to do something stupid is one thing,
but talking — never! In fact, it has only
done so since hitching up an HP Laserjet
S5MP printer o it. So, next time she
came into the lab/study/office, PC pulled
out the printer cable. A teeny, tiny, tinny
voice said, in an unmistakable American
accent “The printer does nart resparnd” —
the laptop’s internal speaker must be
very small, possibly even just a piezo
sounder. Recently, PC swiiched the
clock rate from fast (for full computing
speed) to slow (for longer batiery life).
Now, the computer complains about the
printer in a sepulchral slow draw, like a
Democrat from the deep South of USA!

Yours sincerely,

puist 0

The opinions expressed by the author are not
necessarily those of the publisher or the editor.
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Designed by
Alan Williamson

Text by Alan Williamson
and Maurice Hunt

FEATURES

# Easy to build and use

* Low current consumption

* Ready-made and aligned
RF module

S A 4,096 Codes

* FM Operation

| * DTl approved to MPT 1340

| APPLICATIONS

Y Domestic/commercial
security

¥ Quard patrol protection

“ Lone worker protection

* Medical alert

* Nurse call systems

* Educational establishments

The assembled receiver PCB.

- . - The Radi-Call Receiver project
e p Is on I s w WI e presented in this article is desianed
to complement iis companion

project, the Radi-Call Transmitier

(previously featured in Electronics,
Issue 101). This 418MHz encoded
= -M ransmitter/receiver combination
are a boon for the frall, infirm,. sick
and elderiy. Using these projecis
means that stand-alene or wire-
interconnecied equipment can
now be linked to good effect by
totally wireless means.
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project uses a ready-built and
I aligned radic recelver medule

SILRX-418-A (AM28F), and similariy,
the Radi-Gall Transmitter project uses a
ready-bullt and alianed radio transmitier
medule TMA-418-A (AM27E). With ideal
antennae, these modilles are capable of
ransfering data reliably up to a dsiance
of 30m In bulldings and over 200m under
openifield conditions: The 418MHz medules
have been optimized for batiery powered
eperation, and both are designed for
reiabliity and performance in the field.
They perform well with very small antennas
and reguire no alignment whatsoever,
making the trensmitier-receiver pair
stralghtiorward to consiuct and set up.

The Receiver Module

The recever module is a double conversion
Fir\ supermeterodyne (superhet) type, with
a daia level converter driven by the audio
cuiput buffer,

All the stages of ihe recejver are
powered from a single +3V DC supply,
which (5 applied to pin 3 of the medule.
The OV powser connection is on pin 4/ with
the antenna ground on pin 2.

The incoming 418z signal, picked up
by the antenna, Is connected to pin 1 of
the medule, where It then passes throuah
a capadtor Into the 418Miz bandnass fiiter
(BFF). An RFF preamplifier boosts the signal
before it enters the first mixer stags.

=)

Specification
&= Fower supply voltage: 230V AC into 9-0-9V

Curant consumption
Quisscent cumrent:
Operating cument:
Overioad protection:
F(B dimensions:

250mA transformer

359mA

14mA

50mA Time Delay fuse
49 x 57mm

The Assembled Radi-Call Receiver in its optional box.

Figure 1. Block diagram of the Link
Radi-Call Receiver. Lin
et - J__'-’_W
¥ 1
\l/ T T T
I ~ k—on/o
418MHz 10 Minute LED, Reloy
— m Decoder = —OP BsSU
Rx. Maodule Timer & Driver
—ON/C
T s

The first local osdillator runs at a frequency,
of 433-92MHz which 5 accurately set by
an SAW resonator. [ts output s fed to the
fist miker siage where it mixes with the
amplified 418Miz received sianal to prodce
the first I signal at 15-92MHz. This s then
fed to the second mixer where a second
local osclliator running at 16MHz produces
the final IF signal at a frequency of BOkHz
It is then amplified and the wide-band
frequency moduiated signal demodulated
to produce an audio sianal, In addition, a
fast-acting camier detect sianal 5 produced
which i5 made svallable on pin 3 of the
module, and in this application, s used o
control a duty cycle power saving cireult

To improve the signal to nose
pgfformance and reject any unwanted:
signals, the audio Is processed by a third
orcer low-pass filter (LPF) with a SkHz cut
off point: This signal Is fed to an audio
buffer and its output 5 centred around the
half supply reference and appears on pin 6
of the module. It s aso @pped offto the
aclive data slicer, where the analogue audio
signal 5 converted Into a digial signal which
dappesrs on pin 7- This cutput s fad to the
decoderIC.

The choice of antenna and its position
directly controis the effective range of the

Juns 1935  Elecironics — The Mapin Magazine

receiver, The best position, by far; is for
the antenna to stick out of the top of
the finished boxed unit. This 5 often not
desirable for practical or ergonomic reasaens,
SO & Comomise may need t be reached.,
If an Internal antenna must be used, Keen
it away from other metal components,
battenes, PCB tecks/earth plane, etc
IMPORTANT! The timmer control on the
receiver module s factory setand must
never be adilisted.

Circuit Description

Refer to Figure 1, which shows the block
diagram of the receiver arcuit, while Figure 2
shows the drcuit diagram.

The connections to the 418MHz receiver
module are as previously described, with
the dighal dats ouiput from pin 7 used to
drive the daia input-of the remote control
decode chip, ICL.

The code pattem (one out of 4,096
combinations) & set by solder bridass
on the track side of the FUB next to IC1;

i a matching code is received, pin-17 will
become active high for the duration of the

IC2, a programmable timer, i5 configured
a5 @ menosable; when pin ©iis taken high,

the output will become active high, the
meout perod commencing when pin 6
5 rewmed o logic 0. The output period
't can be calculated from the formiila:

E=65536 X 25 X 5 X &7

With the components spedified, the
timeout perod Works Ut at a shade under
10 minutes, or to be exact, 5809 seconds
(=10% for component tolerance), which
equals 9 minutes and 409 seconds. This
dllows adequate tme for an autodialler; If
used in conjunction with the receiver, ©
phone up several numbers and convey
a prerecorded message o each. The
ime may be altered o-suUit 3 particular
application by chanaing R3 and C7, but
note that R5 mustbe In the rangs SkQ to
1MQ and C7 in the range 100pF © 100nF
Additionally, R4 must be at least twice the
value of R3.

The additional transistor switching siaae
formed from TR1 enables the higher
curent devices (LD1 & RY1) tobe
controlied. Reverse-blased diode B3
prevents the back emf generatsd by
switching of the relay coll frem damaging
the transistor The relay has normally
open (ne) and nommally dosed (nc) oubuts,
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Figure 2. Circuit diagram of the Radi-Call Receiver.

which are avallable frorn terminal block
TB2. Link A can be fitted to provide a
supply swiiched output. while lirk B, if
fitied, provides a ground switched output.
if neither link is fittad, the relay contzcs ‘
act asan SPDT switch.

The PoU sedction consisis of a fullwave
rectifier (D1 & D2) with suppression (A
& ) ideally suited to a 9-0-9V 250mA |
centre-iapped transformer (WBO1B); the
main supply decoupling 5 provided by
3, and high-frequency decoupling by T4.
Regulation of the supply for the drauit is
achleved with the aid of RG1, whose +35V
DC cutput is decoupled by S & (6.

Construction

The PC3 has a prinied legend and ghost
Tack that will assist you when positioning
each llem —see Figure 3.

Construction is fairly straightforward: begin
with the smallest components first. working
up in size to the largest. Be careful o corectly
orenizie the polanzed devices, Le. eleciroiic
apaditors, transisior, diodss, LEDs and IGs.
Fit the IC sockets with their end notches in
ggnment with the printed legend, prior to
mounting the taller compoenents, asitis
then aasier to fit them fiatly onto the board.

Ensure correct orientation of the IGs
(note aliagnment of the end notches) and
insert them into thelr sockets, 18king
suible antisislic precautions, since MOS5
devices are used; do NOT fit the 418MHz |
recelver module at this stage. |

Thoroughly check your work for misplaced
components, solder whiskers, bridges and |
dry joints. Finally, desn all the flux off the
PCE using a suiable solvent. |
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Figure 3. PCB legend and ghost track.

Code Setting

The tode s=tting must be camed cut BEFORE
the 418MHz receiver module is fitted. The
code patiern (one out of 4,096 possible
combinations) is set by solder bridges on
the track side of the FCB of ICT (refer to
Figure 4). Obvicusly, s=t the same cede for
the receiver as you have for the transmitter.

Intermediate Testing of the
Receiver

The purpose of this intermediate testing
stage Is to establish that the main partof
the receiver board, in particular, the supply
requlation section, is operating properiy
before conneciing the relatively expensive
418Mriz receiver module to it, to avold the

risk of incorrect voltages appearing at the
connections o the medule caused by
enoneous assembiy. Connect a suitable
power supply to the Radi-Call Receiver
board (g 9-0-9V 250mA transiormer s
ideslly suited) — see the winng diagram
gven In Agure 5. Note that a fuse 5 reguired
in the Curo socket Use a multimeter to test
volizges relative to OV (guailable from the
cenire terminal of TB1) at a number of
points around the board; ensure that the
output of the volizge requistor RGL is +3V
DC, which should be seen atpin 5 of the
receiver module, pin 18 of IC1, and pins 5,
9, & 12 1o 14 of ICZ2. Disconnect the powsr
supply en completion of the above tests.

if all is well at this stage, the 418Miiz
receiver module can be fitted to the board.
Hote that the module may b fitted on
the component or tadk side of the beard,
&5 required. However, it is recommended
that it should be fitied to the track side in
atcondance with the printed legend, having
pre-bent the pins at 807, using pliers -
i=ke care not o strain the leads where they
atiach 10 the module. Ensure that there 5
adequate dearance between the board and
the horizontally orfented module pins, to
avold short dircuits. Uean off all excess fiux
from the FCB using & sulisble solvent.

Final Testing

Connect the transformer and andillary
components to the module as shown In
the wiring diagram (Figure 3). Remember
to fit a fuse into its companment on the
Euro socket. Fit a suitable serial terminated
with 2 BHC plug, and if it 5 a telescopic
type, extend it to the appropriate length.
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The optimum length for the aarial will be
at around the quarierwavelength mark,
l.e. 17-949cm. Switch on the PSU and the
module; the relay will energize and the
LED will filuminate briefly during power up.

Press the adivation pad on the tansmitter,
D Gause continuous ransmission of a valid
code (continuous, that is; while the pad is
being pressed); note that the module will
activate on power-up — the recaiver
moedule’s relay should energize and the
LED shauld lluminate during the timeout
periad. Wait until the reset condition ocauss
following the deiay peried, when the LED
will extinguish.

The antenna on the receiver module can
now be optimized by range testing. Move
the trensmitter away from the recaiver until
the receiver stops werking: "twesak' the
antenna untl maximum ranga s ohizained.

Solder bridgss to
match 51 ~|S12 on Tx

s1— @

Example
Figure 4. Decode selection by solder pads.

The assembled PCB in the optional box.

Box Drilling and Assembly
Refer to Figure 6, showing the box driling
diagram. With the box suitsbly prepared,
install the project as shewn in Figure 7,

the exploded assembly drawing. Finally,
wipe ihe box dean and apply the front
panel Iabel (refer to Figure 8 of the Radl-Gll
Transmitier article, in Sectronics, kssue 101).
The label is supplied with the Radi-Call
Transmitter kit, but 5 akso avaitable .
sepamately Stodk Code 95083). Hote

ihat the MPT 1340 Iabel for the trnsmitter

Use of the Receiver

The transmitter and receiver were criginally
envisaged for use as a 'nurse call’ system,
to enable a f/infirm or elderly person o
be able © quickly summaon heip shauld
they nead it The lightweight and compact
mansmitter 5 Garmmiad by the vulnerable
individugl, 50 that it can be operated in
Case of emergency The recsiver can

be connecied to a telephone autc-dialler
(communicator), such as the GLOSD

unit stacked by Maplin (or alamm system).

receiver 1o cperate the relay, which in tum,
would cause the telephone communicator
to dial the preprogrammed number(s) and
relay the prerecorded emergency message.
The GQLO3D unit Stores the emergency
messaae in battery backed-up RAM and can
be prearammed with up to four telephene
numbers. The Rad-Cal Tansmitter article
provides furiher inforrmation on insaliation
of the receiver into the communicator uriit
Mote that insizling the receiver into the
GLO3D communicatar unit will invalidate

5 not required Tor the receiver Activating the gansmitter would cause the the unit's 8ABT and CE approval.
Fused Furo Chassi E¥
\ Chaossis Piug Phono m LED
7 Sockst

Green/Yellow

Insulating
Boot

Figure 5. Wiring diagram.

BNC ‘Round
Socket 500

White
Biack
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Other Applications

There are many other applications for the
418MHz Radi-Call system, the most chvious
being as part of a secunity system, In the
home, workplace or particulary in the light of
recent events, in educational establishments.
The tansmitierreceiver projects could be
used 35 a means of conneding a remoie
sensor to.an alam system without having

o 1un wires. A remote sensor can be [
connecied o the ransmitter by means [
of nornally open (no) relay contads, sudh {
that when the sensor is nggered, the
ransmitier is acuvated. Interfedng he
recsiver © an slamm systerm @an be achisved
by simply conneciing to the appropriate
contacts of the low power relay. The relay
contads would be connected to either a
normally open (no) or normally dosed (ng) |

loop (or panic loop) on the alarm system,
o that when a valid code s recelved, the
relay Is operated and the alarm system
triagerad. Hote that insiliation of either the
transmitter or reczsiver Into a CE-approvad
alarm system will invalidate this approval.
By connegiing the transmitter 1o a vehics,
caravan, holse or outbuiding slamn system,
& paging alarm system would be created,
=such that when the 3lamn s miggsred, he

Figure 6. Box drilling.
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Figure 7. Exploded assembly drawing.
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use it to safequard a boat, vehice of caravan
kept near your home, or 1o protect the
conients of the garege, gardan shed or
greenhouse. To extend the operaling @nge,
use the prgject in conjunciion with the
Super Scan active aerial (Siock Code LT27E)
featured in Electronics, Issue89.

With 3 totzl of 4,095 codes to choose
from, there is a plenty of scope for using

transmitter is activated. When a valid code |
is r=ceived, the relay on the receiver will be
adtivated, trigaering the slarm and alerting
the owner o a theft attemptL

Ancther application could be a ‘watchdeg’
for emote machinery not often checkad,
where unexpected down ime could be
expensive.

As long as the range of the Radi-Call

In all cases, it 5 wise © perfonm [ngs
iests to ensure adequate coverage is
obtainad. With security applications or
emergency call systems, corect
operation sheuld be checked regularly
and batteries replaced a5 a matler of
Course.

The 418MHz low-powsr receiver
moduie usad in this prolea was coversd

sSyStEm is not excesded, it 5 possible 1o multiple units in many diffierent applications. in-a DATA FILE In Electronics, Issue 73.
H OFTIONAL (Mot in Kit) :
RADI-CALL RECEIVER PARTS LIST %t e 1 AR
. Piastic Box Type H2851 1 74
RESISTORS: All 0-6W 1% Metal Film Stick-on Feet m‘;ﬁe 1 Pxt ((%{23322
RL>5 10k 2 (M1059) Communicator Auto-dialler 1 (GLO3D)
R2 53k 1 (M33K) Epory Resin 15g 1 (JL924)
R5 82k 1 (M82K) Round 50Q Impedance BNC Socket 1 (HH18U)
R4 270k I (M270K) 144/450Mz Telescopic Aerial
RE 2K7 1 M257) & BHC Piug 1 @Mizn)
e R 9-0-9V 250mA Transformer 1 (YH13R)
CAPACTORS _ Chassis-mounting Phonoe Socket 1 (YW0eqQ)
Cl245 100nF 16V Ceramic Disc 4 7335) Fused Euro Chassis Flug 1 (F1575)
G ?_ZQJF 16V Radsal Elecirolytic 1 (AT41U) Cover for F157/MR18 1 (UR67X)
e 10ur 63V Radial Electrolytic 1 (AT774) S0mA 20mm Time-delay Gass Fuse 1 Pkt ((Z83Q)
7 47nF Mylar Flm 1 - (WW20W) Miniature Coaxial Cable Im, (¥RBEY)
10m 16/0-2 Wire, Red 1Pkt (FAS3L)
SEMICONDUCTORS _ 10m 16/0-2 Wire, Black 1 Prt (FA26D)
D13 1H4001 : 55 (QL73Q) Wire, Green/Yeliow Im (#R38R)
D1 Miniature 2mA Red LED 1 (C&228r) Heatshrink Sleeving (F24 1 (BFB7U)
TRL BCS48 L (Q573Q) Euro Socket to 13A Plug Lead 1 (MRay)
IC1 HI1l2r 1 (ARE19V) M3 x 16mm Pozi-drive Scaew 1Pt (JC70M)
Ic2 HCr45418EY i (QQ47B) M5 X *hin (6:33mm) Spacer 1 PRt (FG33L)
RX1 418MHz Receiver Module 1 (AM28F) M5 Steel Hut 1'Pst (DBIR)
RGL LM78LOSACZ 1 (QL26D) M35 Shakeproof Washers 1 PRt (BF445)
M3 Solder Tag 1 Pxt (IRG4V)
MISCELLANEOUS Transmitier/Reciever, Label 1 (KV0EG)
e 1B1,2  3-way PCB-mounting Smm
_ _Termina! Block Type 300 2 (GeS) The Mapiin 'Get-You-Working' Service is avallsble for this project,
B3 2-way PCB-mounting Smm see Cer?stnﬁo:s' Guide or:gcurrant Maplin Catzlogue for %{;JE':E.
: Teminal Block Type 300 1 (JY92R) The above items (excluding Optional) are available as a kit,
RLL 12V 1A Micro-miniature Relay 1 (D48Q which offers a saving over buying the parts separately.
1mm PCB Pins 1 PKt (Fi24B8) Order As 95083 (Radi-Call Receiver) Price £49.99s:
0:71mm 22s5wq Enamelied _ Please Mote: Where 'package’ quantities are stated In the
Copper Wire 1length (BL27E) Parts List (e.q., packet, sirip, 1ee, eic), the exact quantity
14-pin DIL Socket 1 (BL18U) required 1o build the project will be supplied in the kit
._I}gspm DIL Socket i g%g? The following new items (which are indluded in the kit) are also
I I.eaﬂet 1 (95085) avaiable separately, but are not shown in the 1996 Mapin Catzlogue.
:' SU ucw‘  Guide 1 (r790) Radi-Call Recever FCB Order As 95084 Price £5.49
Jun= 1988 Elecfronics — The Mapin Magazing 53



FLEXIBLE BUSINESS
REVOLUTIONS AHEAD

hooked up to the Internet in the years

ahead. Sure, the starr-up costs are low for
World Wide Web sites (the Internet’s killer
applicarion) and internal Internets
(‘Intraners”) for global corporatons with far-
flung emplovees. Few alk about the down-
sides, such as zero fault wlerance, reliability;
and scalability —all features missing from cur-
rent technology and essential for mission-
critical enterprise applications.

However, it is possible that many planners
could be scared away from the Web towards
other emerging technologies, e.g., messaging
middleware or groupware. Think instead of
the Internet in a wlephone service analogy
The upcoming business revolution of new
applications to facilitate flexible working. for
example, will actually involve universal per
sonal communicatons, online services, mul-
timedia and/or broadband services. and
groupware, The Internet is there, burasaser-
vice. It is a point that is often overlooked.

IT is casy 1o think that evervone will be

Universal Personal
Communications

Cellular radio & one of the success stories of
the late 20th Century:. In 15 vears, the global
subscriber base for cellular has risen from zero
to over 30 million, with expectations of 1
doubling by 2000. Indeed, some manufac-
wirers predict up o 400 million users of
mobile communications worldwide by 2005,
This would give parity with the cxisting level
of fixed telephone installations.

The kev to the success of cellular commu-
nications is its capahility 10 liberate the user
from the inflexibility of the wire in the wall, 1o
allow himyher 1o muke and receive calls any-
where, anvtime. The major shift in the cellu-
lar market occurred when the concept of
mobility was grasped by the ordinary con-
sumer. Cellular had tradidonally been seen as
a productivity tool for the business commu-
nity, but the benefits of mobility opened up a
mass market which is now the main driving
facior behind today’s explosive growth.

The most exciting development in cellular
technology has been the introduciion of digi-
al technology All the original cellular net-
works used analogue technology, which
provided good speech quality but offered only
limited capability for services such as dat.
The move towards digital, and in particular
GSM. global system for maobiles, has enabled
the inwoducton of new and advanced ser-
VICCS.

GSM was designed 10 solve the European
analogue cellular scene’s prablems. Before
GSM, it was impossible for a cellular user to
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travel berween countries and use the same
mobile 'phone. The GSM spedification offers
# range of features, including speech encivp-
tion, facsimile, data services, and the short
message service, There is also internation:l
roaming — the ability to move around the
world using the same terminal © make and
receive calls.

Work on GSM is not static. More advanced
data transmission functions, facsimile and
general packet radio fearure on the list of
enhancements. Indeed, some pundits see
GSM as the potential platform for the third
generalion communications svstems — the
mobile communications technology for the
21st Cenuuny.

Hitherto, the principal requirement for cel-
Tular welephony has been for speech commu-
nications. However, digiral rechnology’s
cipahilities dre creating a new, growing mar-
ket for daa communications. Today, the busi-
ness community is demanding mobile office
tvpe services —facsimile, e-mail, local area ner
work and darabase access. As technology
develops, there will be incrzasing demand for
wireless mulimedia services, including not
only voice and data, but images and video as
well.

The development of wireless multimedia
will require major steps forward in technology
The bandwidth of today’s wireless interface is
but a few hundred bits compared o the
megabits of bandwidih offered by fibre-optic
cable. The physical qualities of the radio
medium will ensure this limimaton will con-
tinue (although new technologies will
become available which will increase the
bandwidth to 2M-biv's over the next decade).

Today's cellular "phones are inadequate 10
provide full video and image capability, pre-
senting the mobile industry with a major chal-
lenge in developing the next generation of
telephones.

Third generation systems, being developed
under the auspices of the International
Telecommunications Union (ITU), will pro-
vide a seamless, global communications ser-
vice through small lighrweight terminals, and
will be designed 1o interface with existing
fixed and mobile telecommunications net-
works. Rey features and objectives include a
high degree of commuonality of design world-
wide, acceptable costs, and the provision of
voice and non-voice services o mobile users
over a variety of different user density and
geographic areas.

Services offercd will range from basic wide
area paging. through voice telephony 1o data
services and audiovisual communications.
Users will select the services needed for their
persomalbusiness lifestvles.

In parallel, the ITU is also developing the
concept of persondl mobility or universal per-
sonal relecommunications (UPT), e the ahil-
itv of a user 1 receive telecommunicarions
services anvwhere, anyiime, through any ter-
minal, through the use of a unique personal
UPT number. Callers dial the unique UPT
number and the system handles the all in
accordance with the subscriber’s specificad
requirements. A vadahle routing algorithm
will indicate where the useris atany time, and
on which nerwork heshe is available.

While there are obvious technical chal-
lenges 1o be overcome, such service implies
the capability to roam around the world send-
ing and receiving telephone calls, facsimiles,
data messages and video. Yet to be deter-
mined, for example, is who will develop and
administer the pavment and collection sys
tems, and who will allocate the UPT numbers?

Online Services

Over the past four vears, the online services
market has changed dramatically, fuelled by
the rise in popularity of consumeroriented
networks and the huge growth in business-
odented applications (such as electronic
messaging and electronic document inter-
change (EDI)) over commercial networks.

Examples of services include CompuSenve,
America Online, Prodigy, Microsoit Network,
and Apple Computer’s ¢World, while in
Europe, there’s Europe Online, America
Online/Bertelsmann, and a host of mass-
markel services, e.g., teletext and video-
tex. Europe today is highly competitive.

The telecommunications media are either
already digital or headed to become digital.
When they do. the distinction berween com-
puter nerworks and telecommunications net-
works may entirely disappear. Further, there
is expecied 0 be a blurdng of the distinction
between smart relecomms devices and ele-
com-equipped computers. Simply put, there
is no distinciion berween a television
equipped 1o compute and provide nerwork
services, and a computer equipped for tele-
vision.

To date, online services have not enjoyed
the same successes of elevision, telephones
or even the catalogue shopping by mail
(which originated in the 19th Century). So,
will they succeed now? Possibly, yes.

Why? Because severil things have changed.
PCs have spread (decreasing in cost while
increasing in power and capability), o accus-
tom many people to interactive digital appli-
cations. Adulis can use spreadsheers and
online applications in the home or at work,
while children can play games and do educa-
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tional tasks using the same machine (though
ohviously not at the same time). There is also
the improved usability of online services sig-
nalled by the phenomenal growth of the
Internet’s World Wide Web.

It has become clear that when substantially
better ways are found for individual$ o use
the capacities of networks directly (with excel-
lent user interfaces c:mp](mng multimedia
and with access o useful services and vast
amounts of information) people rapidly adopt
them and online service vendors equally
rapidly provide them.

A converged online environment has been
envisaged, in which a computing telecomms
device is left permanently on like a telephone,
10 provide an immediate nerwork dial one.
Over such a device; people will be able 1o
obtain information, conduct business, and be
entertained.

Multimedia/Broadband
Services

Will television disappear, or will the TV set be
the integrating device? Will the PC absorb tele-
vision, or will new media be experienced
through a completely new type of device? Will
telecomms companies become major plavers
in the programming business, or will a laver
of intermediarics emerge? And that is just the
business frmmework—what of the applications
themselves?

From a technology user's perspective
(whether business or individual) mulimedia

is a rend which allows different informiation,
communications or entertainment media o
become available through a single system or
user device. The formerly sepamaie disciplines
of creating text, video and sound will then be
able to be combined within a single product.

From the provider and user ends of the
spectrum, multimedia seems 1o threaten (or
promise) a revolution in the way information
and communications are shared. Bur while
business leaders and industry gurus are
agreed on the process, no-one can be sure of
the ourcome.

After content, the first item multimedia
requires is bandwidth. PC multimedia is, thus,
based around the compact laser disc or CD-
ROM, which has the capacity 1o swre large
amounts of graphics, plus video sequences.
CDs further have the distinct advantage of
being a well-understood consumer item.

Multimedia developers and users will
design the applications 1o match existing cost
structures. Given today’s limitations, it is not
surprising that network-based muliimedia
applications are limited to primitive text,
graphic and animation mixes, at the World
Wide Web end of the sector, or to high~+alue
applications that can justify the hefiy eost of
bandwidth, at the other.

At the high end is telesurgery Down the
scale are specialised commercial business ser-
vices for text and video programming. But the
leading high-value sector involves systems
which combine teleconferencing and group-
ware, where participants are able 1o commu-

nicate face1o-face and share files and da.
Great flexible working potential indeed.

Groupware

Groupware can be defined as “technology
that communicates and organises unpre-
dictable information, allowing dynamic
groups 1o interact across time and space”.
Companies now and in the future face chal-
lenges in the increased need for company-
wide co-ordination running alongside newly
dispersed responsibilities (the results of the
MOVEs 1o re-engineering). Groupware is the
system touted as the panacea. However, the
many offerings in the groupware sector face
competition from ‘intranets’.

These are simpler, cheaper private net-
works on the World Wide Web which combine
text, photos, graphics and even video to dis-
tribute company news, answer emplovee
questions, update personnel records, and
connect far-flung workers. Sounds good.
However, users can interict with groupware
dambases, whereas there is no interaction with
aWeb site. Groupware also scores on replica-
tion, design and development, and security:

The future remains unceriain, as many ve
dors race o produce products to improve
and enhance the Web., Whatever the our-
come, the opportunities and potential
promised for companies wordwide have far-
reaching ramifications. ‘Going o wark’ will
never be the same again. Think laterally, not
just Interner.

COMPUTERS
AMSTRAD 128K COLOUR COMPUTER
Protext and Maxamassembler cn ROM
s 100 gameas on diskand le ste

CLASSIFIED

SOUTHEND & DISTRICT RADIO SOCIETY
mests at the Drmd Venhire Scout Cerdre,
Scuthend, Essex every Thursday 2t BEpm.

For farther datslls, cont=c- PO, Box 53,
Bayisigh Fs=x SSOENZ

E100. Tei (DI1709) TE5628 [Fomisrd).

ARCHINEDES R340 RCE colour moniter,

1i8M-byts SCS hard drive, BISC OS3.1.

Scitware: Ovatinn ©, Asssmibler, FC-Fm,

Pro-Artisan. Booles: FEM, Acors Ussr,

Mirzo Usez, Cifers. Tek: (01550) 612111,
bidant <

erail ma ook
vVARIOUS
SONY I-MATIC VCR UF-3330

PALSECEM/NTSC and Blectrosonic
Presentztion Unit ES 3801 by Ednic
Andio-vissal. Tel: (01582) 820578,

MAPLIN NA 2-MENUEL
ELECTRONIC ORGAN, Fully working,
inwoodefect cabinet Only £238 Iorthis
Iovely piace of Ja1 (I nsed the spacet)

Tel: [@113) 2573251 (leeds),

BACH ISSUES of Elecironics — The Mapin
Magaring, 42 in total for mls, only £40.
Conld possihly srrange postage Inlcrested?®
TelFogeron (013 1) 3134781 sBr B.00pm
WIHEWRAP! Battery powerad wrapping
too! including Ni-Cds, unwrapping tool, 85m
arange kynas, 2,000+ precut/stripped red
kyrar, 138 DL socket= (some tarned insen),
8 mizceliznesus cormectar=s (some D's),
value £3504 =21 £80 ono. EME/EY frams
with medules, fronts, PSUs, dividers twin
muti-lsyer wuermap bﬂ!huB wvale racm
sell £40. Py 3/

Yeto'f p_'ml:_'i‘an. (0161) 31 3145 {Ma‘s:hEiEz}.
HEWLETT PACEARD MODULATOR
B403B £50; Marcom nosse generstor, TF20SL,
T Poter (01522) 620578

WANTED

EQUIFNENT FOR MAKING PCHs
(mmlti-layer printing, front-back through-hols
processing and etching equinment). Any
advice greatly appreciated. Dadz Wilson,

57 North Grove, london N1S 505

BBS CORNER

APPLE CRACKERS. Firs:Class Chent BES,
mainly ior AppleMsc and FC veers Bsudmta
2-4K-bit/s to 28-8K-bit/s, 8 data bits, no parity,
1 stop bit. Tel: (D1288) 781318/780724.
SPIDER! AMIGA BBS. The bghter alternative,
Mi=iniy Armige and some PC fles. Fidonst,
Mescurynet and Mofonst Onlins

Speed=up 1o 12200 Tel: (D1568) 613520,

We will publish ae many 2d as

wammﬁ:r Wawﬂlpmtheﬁxst

30 words free, ot theresfier fhe charg=is 10p

ot word for each added advert per readar,
Flacing an advertizement ks eacy!

Simply writs your advertisament cleariy

in capitsl letiers, on 2 postcard or sealsd-

down envelops. 'Elmnazndn.wﬂhany
o Classifieds

Fecoonie 3, .e:.g.pbna.
Pﬂ.maﬂafﬂgh.fmﬁam
Advernsements will be pub¥shed assoon
2= possihls, space allovang. Notesponsibikty
iz ancepled for delsyed publcationor
nen-inclosion of adventissments.

Headers who have rezsoreble gronnds
mhehm:hﬁyhmbeamnhdaswm
namre of an ad 3
mﬂahﬂs}maﬂﬂmhml
Trading Stzndards Ofice.

MACTEL METRO/ICONEX. FuosiClass
Chent BES, ApplaMac and PC pars Email
addr==s gn internet for ragisiered nsers.
Band rate 2-4E-Bit's to 28 BH-Eit/s. B dats bits,
no panify, | siop hit. 7= (0181) 543 8917
(htatro) or (0115) 8455417 (lconsx),

CLUB CORNER

AERS (Aberdean Amsteur Radio Socety)
mesets on Frodsy evenings in the RC Hall,

10 Csirngorm Crescent, Kincorh, For detzils

ELECTRONIC ORGAN CONSTRUCTORS
SOCIETY. For det=ils of meatings,

Tet (D181) 502 3380 or writs 1o 87 Oakingion
Manoz Drive, Wembley, Midrilecex HAS 813
E.WU.G. User group for a1l B-bit Acom Micros,
sinoe 1291, 54l going strong. Programming,
news, infirmatipn sgles Contare EOLG,

25 Bertie Read, Southess Hents PO4GIY
Tek (01765) 7B1188.

THE LINCOLN SHORT WAVE CLUB
masts m‘yWem'.ﬁday night at the Ciry

conisct Martin, (CMCN], Tel (01558) 731177
THE BRITISH AMATEUR ELECTRONICS
CLUB {founded in 1258), for all interested in
slectronics. Four npewsl 2 yezr, help for
members and more! ﬂxmnu—:.nmm‘lﬁa
yesr (furdor i £,

B " Chub, W: ids Sauth Tinealn 2t
Bpm_ All welcome. Far firther datsils contsoy
Fam, (G45TO) (Secretary). Tel (014273 788358,
MODEL RAILWAY ENTHUSIAST? How
2kout joining “MERG’, the Modal Elactronic

£13.50). For further detsile sand SA E 1o
The Secxetsry, Mr. J. F. Davies, 70 Ach Rosd.
BURY ST. EDMUNDS AMATEUR REDIO
SOCIETY. Mestings hald at Culiord Schaal.
7.30pm for B.O0pm on tha thind Tossdsy

of exch month, unless othorwise stated.
Further details from Eevin Waterson, (GIGVD,
20 Cad Bozd St Edmund

Sufolk P33 30]. Tel: (DI284) 764804,
CRYSTAL PALACE & DISTRICT RADIO
CLUB. Mest= on the third Sstorday of esch
month at Al Ssints Church Pazish Poams,
Beulsh Hill, Lendon SE18: Datatls from

Wil Taylor, (G3DEC), Tel: (0181) 5355732,
DERBY AND DISTRICT AMATEUR
RADIO SOCIETY imsct=s every Wednesdsy
at 7.30pm, &t 118 Green Lane, Dethy. Further
datils frome Richard Buckhy, (GIVGW),

20 Eden Bank, Ambergsts DESS 2GG.

Tel: (01773) B52475.
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Baitway Group. For more detsils contacy:
memg&iamm&my){thTﬁe
Way, Hassocks, West Sussex BNS 8511

N ANVIATEUR RADIO SOCIETY
mests every Thireday evening &t The Lonsdele
Sporis and Social Club, Folwood Hall Lans,
Fulwood, (of Watling Stret Road), Preston,
Lancashire PR2 4DC. Tel: (01772) 784455,
Seczetary: Mr Exic Esstwood, (GIWEQ),
55 The Meds, Freciletan FRY 1B, Tt
(01772) 685708,
SCIENCE AT YOUR FINGERTIPS,
expeziments, Seizncs ot Your Fingertis
Scianes Review, Mambership £2. 50, For
Emiher demalls, please contsct Darde] and
Carcline Ges, The S A YF., 37 South Boad,
Watchat, Somer=ct TAS3 0HG.
SEEMUG (Sauth Exet Essex Mas liser Group),
meetin Southesd, every second Mensisy ofesch
month For detsils Tel: Michze! Foy (01702)
480052 ore el mecEmil=iy demenoonk.

SUDBURY AND DISTRICT RADIO
ANMATEURS (5anDRA) me=! in G1. Cormard,
Sodbiry, Suffiolk at B.00pm Visitors and new
7= very wel Pl
e available. For detalls plaase contact Tony,
(GELTY), Tel: (DI787) 313212 before 1000nm.
TESUG (The Enropssn Satellite User Groon)
for all satellite TV enthusiass! Totally
ins ient. TESUG providss the most
q:-te-d_uenews T (thronoh irs iy
Footprnt' newelatter, and a telstant sarvice
on the pan-Emropesn Saper Channsl’),
It aso provides a wida varisty ol help and
iniormstion. Contact: Bric N, Wikisher, TESUG,
P.0. Box 578 Orgingion, Kerd 8RS SWY.
THEANET ELECTRONICS CLUB.
For school age Ham Bsdis and Flectmnics
enthisiasts, enters it= 16th Year. Mestings
held every Monday evening Som 7-30pmaat
‘The Quarterdack, Zion Place, Margate, Kemt.
For funher details contacr Ty, Een L. Smith,
(G3Jix), T=b (D1304) 812723
WAKFFIELD AND DISTRICT RADIO
SOCIETY maet 21 B 00pm on Tossdayz 2t ths
Community Centre, Frospect Road, Ossen,
Wes=t Yorkelire Cont=ct Bab Fisth, (GIWWE),
(OTHR), Tel: (D113) 282 5519,
THE (WIGAN) DOUGLES VALLEY
AMATEUR RADIO 5OCIETY mestzon
the first =nd third Thirsdays of the month
from B 00pm 5t the Wigan S== Cadat HO,
Training Ship Sceptre, Brookhouss Ten=cs,;
ol Warnngton Lane, Wigem. Contace D, Snape,
(C4CWG), Tel: (01542) 211297 (Wigan),
WINCHESTER AMATEUR RADIO CLUB
mests on the third Friday ef eschmonth
Far il programms contart: GAAYO,
Tel: (01952) BeGagT.
WIHRAL AMATEUR RADIO SOCIETY
meesamhyl?mﬁnmpmxﬁm
Firkenhesd every Tused L and
fIormslly onthe the I.s:land&rd‘i'i’&dnesd.zy
of every month. Detsils A Saed (G3F00),
31 Withen Avenue, Bebington, Winral L3 2NE
WIRRAL AND DISTRICT AMATEUR
RADIO SOCIETY rmasts ot the Irby Cricks:
demonstrations and junk sales For further
details, pleass cont=ct: Panl Enhinenn
(GOJZF) on (D151) 848 5882




Part 2

Two of the programs described in this article have been developed specifically for use
with the GPS Development System as featured in Elecironics Issue 97 (January 1996).
The third is a demonstration mapping program for use with any GPS receiver with NMEA
output and a suitable RS232 interface. All three programs run on any [BM-compaitible

PC operating under Windows™ 3.x or Windows™ '95,

Ever since man could walk, he has
relied on iwo-dimensional navigation
to find his way around the Woild (see
the 2-D infroduction in Pari 1). In the
1970's the first GPS sateliifes were
launched for fihe Navstar Giobal
Posifioning System. This is.a fruly global
neiwork of salellites, placed in obits

so that most of ihe Earin's surface is
adequately covered by ine 'web'.
Tracking wiih trwee saieliites gives an 4
accurate two-dimensional position, buf-

user neight can be detemined as well,
ihus giving frue three-dimensio "

(3-D) positional information. tpestds

The system is now fully in place in
the 4 $90's and allows anyone with ihe
right hardware to receive several of ihe:

GPS satelites simuitaneously, With the =

right sofiware the processed signals can
be displayed on a compuier in fabular
form in programs such as Excel or Lofus,
orwith digitised maps and charis for
land and marine use with five beneiits

of graphical infosrnaﬁon such as roads,
wilh ccast lines, navigation channels

and buoys makes it a poweriul fool for

a varisly of uses.

oo

0

Al
.

L

shessesssssripnennEREnas

|

.- Conesponds 1o frie curant iglease
. version ofihe GPSCbntrd‘Program
“fex: c\gps90). ¢

: program disk info the appropiiaie’ size
* disk 'drive and frc:nsfef contrq‘l to the cﬂsk

o POMDE S e %t e
I . "-gpsloc:d csgurca umre; X
whien four satefiites are in view, accurate ! ;

Motorola G |
Conirol m |
Loading . '
In orderda corectly.boad fhe EPS. 1

|

Confrol ?fogmm software, plage ihe

a‘iwe.{ex a: <CR> ): .
" Type: the follcs\-nng commond af The

<target dive> <Cﬂ> .
(ex: gpsigdd-q; & =CR>'] ).

The GRS Coniiol Fiogram Cmd _o[l _________
essentialiufiity fleswil.be fransferred info
a subdirggiary of iig fc:rgef drivé's root
c{rremow Toe riaryie of mesuodneciexy

Jf e subdirecfory i‘o be crecﬂed
o!reqdy exis!s a prornpt wil be pxowded
“Ho de?e:mme if the user w.shes fo.. -
over-wme any. files wiih like mmes |

------

Prowded within n‘ye;u’mﬁv subdlrecfcmf

of ine newly created.GPS Conirel
Frogram direciory iwo files:
MARKINETEXE and RELNET.EXE.

These files are pari of ihe TSR Uiiliies
package produced by TurboPower
Sofiware and are provided free of
charge.

MARKNET.EXE and RELNELEXE reguire
DOS version 3, 4 or 5, if you are using
a later version of DOS, i.e. 6.xx of
Windows ‘95 it is necessary o use
ihe SEIVER.EXE program fo.enable
MARKNET.EXE and RELNET.EXE {o run.

.. Iaformaiion on using ihe SETVEREXE
‘[ = program may be found by fyping

*HELP SEIVER af the DOS command
'pfornpt

Lietasss =

Execuimg

An order fo execute the GPS Coniol
* Program, the user's present working

“*difectory must be fhe newly created.

GPS Conirol Program direciory [ ex:
ci\gps90 ). Execufion will begin by
fyping the following atf the prompt:
gps <CR>

NOIE: By placing the created
GPS Confrol Program directory inio
the 'PATH=" statfementi of ihe PC's
AUTOEXEC .BAT file. The GPS Conirol
Program may be execured froam
within any system directory.
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Receiver Initialisation

With ihe:GPS Confrol Program munning
the user will be piompied fo input some
information. First which COM port for
RS232 communicafion?

Enter 1 or 2’ <CR>

This depends on which COM port the
ONCORE recelver s connecied fo.
Next select fhe number of channels

Enier 8 <CR>.

The program sets fhe ONCORE
receiver fo use Motorola Binary Fomnat,
as well as updaiing the receiver date .
and fime with the sysiem daie and fime
from the compuier.

Aifter a couple of seconds fhe
program will indicate fhai the ONCORE
receiver is receiving saielite data by
displaying infcimation on ihe computer
screen,

Control Commands

The ONCGORE recaiver is conirolled by
commands. a list of ihe most
commoenly used are shown in Table 1.

(see Table 2) associate with screen
displays which are shown on the
fighthand periion of ihe screen.

Recording Data

It is possible 1o record data from the
ONCORE receiver io ihe PC. This data
can ihen be imporied fo Excel, Lofus or

other spreadshest programs for plotfing.

The record command is:
record [opfion]
The options are:

alm, eph, cor, alt, evi, bin, ps8, rg8,
et8 ond 158

To start the recording process iype in
fhe opprepiiate command for the ivpe
of data you require, i.e. record rg8
(sateliife-rangs data).

Note: You'must also requesi data
ouiput from the receiver

tyo= rg8 1 record rg8
To stop ihe recording process fype in

he appropiiate cammand followed by
ine lefier ¢, L.e. record rg8 c. This closss

File Formats

Data recarded by the PC Controlisr
proegram has specific file format
information asscciated with if. File
names are assigned automaiically by
the PC Conircller program based en the
date and the fiile number
ywmmdd## .ex.

For example, an enphemaris data fiie
creafed on the sideenth of July 1992
would have a file name 92061604.eph.

The 04 indicates the file numbseri.e.
ine fourin .eph file.

All files recorded in ihe Comma
Separated Varable (CSV) format can be
imported to Excel, Loius or other
spreadsheset programs. In some casss
such as exceal 2.0 the extension file
name (which Is unique to fihe ONCORE
receiver dafa ouiput) must be changed
fo .CSV.

Table 3 shows file exiensions
associated with the-8-channel receiver.

Almanac and Ephermeris Data

The ONCORE receiver stores Almanac
and Ephemeris data for current
opeiational saiellifes. These can ba
manually stored cn a PC compuier as

The keyboard function keys F1 fo F10 the file to the computer. files [see the previous section on how fo
Confroller Command Function | Syntax
an(d|e) | Antiuds Hold Enabie/Discbie d disabis e snabls

aho [hhhAh AT (gos | ma) | Aliifude Hold Fixed Helghit
|

hhhhih.bh fmed afifude neight in m gos GFS elipsoid halght mel
MSL —h=light above msan =0 leva

[Ahmmmhfe&mga

ami@| 1) 8 ouiptt'ence) 1 ouipul upen change
amhcid (u | n) | Alimanac UpdaieNo Update Mode U auDMmaiic updote n no gutomaiic upaae
amout (0 | 1) | Ouput Amanoc Data Messoge | @ output once 1 cuipui upon change
apiypefa |h |l |m '[-s} Sat Appiicaoiion Type [aarh hand held | lond m manne s static

datum (1 fo 49) (50 to 51) | Dahun id Cods (see Tabis 2

12 EURCPEAN. 1950 WestEurope
39 ORD_SRW_GRIT BRITAIN 1936

dip xDOP (8 channel) *DOP Tobis Stajus Messoge

| GDOP PDOP HDOP VOCP TDOP

doplype 4DOP | XDOP Satelite Sekecion Crieria | eDoP POCP HOCP VDOP TDOP
dos | DOS Shed |
ephnad (0 | 1) | Ephemers Hold EnabisDisabla 0 disotie 1 encble
b | n) Posiion Fix Algadthm Type b best 4 saieliies n nsateSiss h view
higt hhhhh.hh (gos | ms) | Sets the Inifial Height Coordinate R hh gos msl
id | Outputts ID message fiom ONCORE receiver |
conigning copyiight versicrvievision infomalicn |
iofomat (@] 1| 2) Salects VO Fomat | & Motoroia Bnary Fornat 1 NMEA-D183 Format 2 LORAN Emulation Format
fat {{-)od rim ss.sss) Seis the infial lofiuds coordinaie ([-)od rrem ss.ss5)
kon (- v ss.sss) | Sets the inifial longifuda coordnate | e mm sssss)
modedl | 1) Forces the ONCORE recehvar o the i ide or
Position f Fix mode
phid| e | Manualy fums he posion-hoid function on ond off | @ disaibie @ encole
quit Eut to DOS
tecord [Gim | eph | cor |
evt | bn | psB | g8 | _
st | ext | oit | 58 | € Recod GPS Daia

| Ouipuls basic saisfie rangs ond onge 1aie
informaiion for each of ine satefites tacked

maB (0{7 to 253))

0 one fime only 1 fo 255 roie of massoge repefion

nr (flenome) Comptiter speciic command (flenams) e, reaLdia

salfiest Causes ne recelver 1o parfom o saif-tost :'

smia|m|h) Saielfile Select Modas Automatic/Manual |la|m|h)

fre (ims) Changes fhe currant fime of day i fhe recaiver | h hows m minuias s seconds

Vs (0 1) Outpus fne fesiils of the mos! Gurent safelie _ =
clet computations 0 cispiays ol one fime only 1 outputs when ViSoiTy changas

Table 1.
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Function Key Screen Display File Type File Format File Exdensions
Fl Visible Soiciie Status Alert Table Daio™ Tad aif
F2 Diiution of Precision Table Siahs Al Do Moicola By Farmat | .bin
Ei Amanac Siatus Armenac Data Matorola Binary Fomnat | .alm
2 *‘“’E nanac mbmha Eoparmads Dota Mciorola By Fornat | eon
£5 Sufp : EEI ¢ ﬁaeﬂis Bata Event Daia Ted | .envt
£7 Pssudorangs Conection Data Wm\a gﬁergm Daia = | C3Y Fornat : Et8
£8 Self Test PostioryChannel Stafus * C3V Fornat 0B
f=2] Alatt Plonning Dato Pseudiorangs Consction Dato CsV Fommat ot
F10 Event Messags record ange Dato ™ Csv Fomat | igB
Snift-F1 Extersion Data Time RAIM Sehup and Siaius CSV Format [ 458
Shifi-F3 Navigaiion Dato — Opfional Feghue

Shifi-F4 Tirme RAIM Sshup & Siafus — Opficnal Feotus * (Bchannal eceiver)

Table 2. Table 3.

record daia). It is important to do this
firom fime 1o fime in cose fhe GP3
receivar s resst.

NMEA-0183 Format

The GPS Conirel Program will
aufornatically switch fhe ONCORE
receiver inio Motorola Binary Format,
regardless of previous daia format
selecied.

Some applications will require fhe
ONCORE receiver o be placed inio
NMEA Format data output mode. In
many casss it will be necessaryfo
manually sefect this mode by using GPS
Conirol Program since he applicaiion
may be unable fo perfom ihis fask. An
example of this is the GPSS program
fram Sunninghill Systems supplied free
on fhe addiiional disks inciuded.

NMEA Format data cuiput may be
quickly and eqsily selecied by execuling
ihe GPS Conirol Progiam and then
unning the pre-defined macio
NMEA.DTA within fhe GPS Conirol
Program. This is achieved by entering
ihe following command at the GPS
Ceniiol Program command prompt:

run nmea.dta <CR>

NMEA messages are
enabled/disabled using ASCII
command stings as detailed on pagss
4.150 1o 6.165 Oncore Soffware
Command Manual (Order Ceode:
DTI2N).

Te facllitate ease of NMEA messoge
selection two files NMEAT . TRM and
NMEA2.TRM are provided for use wilh
Microsoft Windows Temrninal Program
TERMINAL EXE — this program is supplied
with Windows 3.1, 3.11 and '95 and
resides in fhe windows directory.

The two *.TRM files will be found in the
NMEACFG directory on the GPS Utilifies
Instaliation Disk and should be copied
froem the installafion disk info the Windows
directory. To use the files, un tha
Windows Terminal Program (normally
found in the Accessaries Program
Group), then select 'Open’ from fhe Fig
pull-down me. ... then select effher
NMEAT.TRM [ONCORE module
connected fo COMT) or NMEA2.TRM
(ONCORE modute connected to
COM2).

Each file configures the Windows
Terminal Program fo communicate with
ihe ONCORE module on the
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14:59:32.000

H 51:33:13.150
0:36:42.576
116.98
116.92
1.44
355.2

DATE 37 1/19%
TRACKAVIS 62 7
PDOP 4.2
FIX TYPE 3D

TINE
LAT
LON E

HET (msl)
HGT (gps)
SPD (ws)
HDE (true)

08 () -230.9

CHHN SVID 38
28x £ |
24x 7
25x

4x
bx
5x

S
33333833

Pasltnn Channel Status

b

P
—

08 (n) > 166KN
03 (e) > 18BKN

visible sats 7
DOPL ELEV AZIMUTH STATUS

2758 26 232 ()
-2467 18 28 0K
-2514 83 0K
1627 192 0K
-1852 8o 0K
-453 61 0K
2272 297 0K

Uisihle Sats States / e—

Response: datum 12 = SMA - 6378368.008 IF - 297.800008008

dx -

Screen shot of the Motorola Conirol Program.

-87.8 dy -

-36.8 dz - -128.8

appropriate COM pori at 4800 BAUD.
With either NMEAT.TRM or NMEAZ.TRM
opened, seven buiftons each bearing a
NMEA message name will be displayed
atihe boiiom of fhe window. Anciher
button beaiing level: n' (where 'n'is 1 or
2) will also be displayed. ‘Clicking' on ine
‘Level: i’ button will foggle betwesn
Level 1" ond ‘Level: 2.

Level 1" displays ssven NMEA
messages "ON' bufions and ‘Level: 2
displays seven NMEA message 'OFF'
buitons. 'Clicking' on a NMEA message
'ON' bution will enable the
comesponding NMEA message with an
update rate of once per second.
Similarly 'Clicking’ on a NMEA message
"AFF" buiion will disable the
comnesponding NMEA message.

if a NMEA message Is curentiy
disabled 'Clicking' on a NMEA messcge
‘OFF" button will ‘ons-shof' the
conesponding NMEA message —i.e. the
ONCORE module wil send the
conmesponding NMEA message once
then sicp, ofher cunrenily enabled or
disabled messages will remain
unaffected. NMEA messages will appear
on screen as they are sent by the
ONCORE module — such is.a ussful

diagnostic faciliy should problems be
sxpernanced.

Once fine ONCORE module is
configured in This way fo send the
appropriate NMEA messages, Windows
Temminal may be closed-down - the
ONCORE receiver NMEA message
configuration will riemain set uriil
changed by the user, eveniif ine
receiver is powered-down [configurafion
is stored in batlery bocked-up onboard
RAM).

Piease nofe thaf execufing the GPS
Coniral Program will switch e ONCORE
receiver back info Motorola Binary
Fomnat, if subseguent oparalion in NMEA
Format is required, re-un the NMEADTA
macroe and re-configure NMEA
messages using fhe Windows Terminal
Program as desciibed above,

NGR.BAS QBASIC Program

This program requires Micicsofi QBASIC
(os supplied with recent versions of DOS),
It demonsiiales how programs may be
written in @BASIC to uiilise the daia ftiom
the ONCORE receiver. Before running
fhe NGR.BAS pregram, infficliss the
ONCORE receivar by exscuting ihe GPFS
Control Program — itis will also ensure
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that the ONCORE receives is in Motorola
Binary Format moda. NGR.BAS expects
to receive data on COMT, however this
may be changed by edifing fhe
appropiiate lin2 in the bedy of fhe main
program, os indicated by annotaiion in
the program.

The basic NGR.BAS program is found
in fne NGRBAS directory on the GPS
Utilities Installation Disk and should be
copied into a suitable woiking directory,
To un ihe NGR.BAS program, run
QBASIC, open the NGRBAS file, then
choose RUN from the menu-bar.
NGR.BAS will display on screen: daie,
fime, curent position (or lost position if
the receiver connof obtain a fix) -
position is displayed in boin LATLON and
O5GB coordingtes, safelliifes in
viewfiracked, velocily, heading, height
above mean s2a ievel, diuiion of
precision and receiver status.

Subroutines which cenfain inforrmation
for converting lafifude and longitude 1o
NGR are shown in Lisfing 1.

Use This program and subrouiinss to
develop yeur own programs. If you wish
1o use the program and/or subroufings
commercially, pleass take note of ine
information given at ihe beginning of
e NGR.BAS program lisfing. If you
develop any programs of roufines that
you think will be of use o oihers, please
contact the R&D Manager at Maplin
[address given balow) 50 we may
consider including them on fulwe
versions af this disk.

e
EE RG]

srpizsbp e = pAIRICT + xesoiarss

1, =fssbofi=s, YEEET)
EY faodeat J

SO Podea 9% g = o0;
AL NP By =35 = a3

NGR.BAS QBASIC program fo display
4 : "3 ¢ TRTNT URING *REAM B relhoickl daia from C;\.ICORE module.
= S Reguirss ONCORE module 1o
T s SHNT D 2 veisatey be in Motorola Binary Formnat.

Displays posifion in LAT/LON
and OSGB coordingies. Use
fhis program to develop
your own applications.

For delailed information on The
Elipsoid and ihe Transverse Mecaior
Piojection and the National Grid/EIRFE?
Transformation Parameters (Geodsiic
Information Popars No.1 and Ne.2.)
confact the Ordnance Survey (O9) ai:
fPate 1~ 3~ 193 1 [Tine 15 1 431 Control Sales, Geodetic Survays,
Lat: Si 33 194 8889 Room C325, Ordnance Survey, Romse
Lon: 8 36 483 894 Road, Scuihompieon, 3016 4GL. Tal:

01703 7925219.
MGR: [EM] [ S81283.87 - 187146.69 1

Height (MSL): 149.75 Sunninghill Systems GPSS Software

Uelocity: 8.31 This is a demonshiation pregram _
Heading: 124.6 picvided on a floppy disk [second disk
also avallable with more maps and
DOF 4.4 FDOP sounds) which will work with a Giobal
Visible Sats: 7 Positioning Systern (GPS) receivar with
Tracked Sats: S NMEA cuipui.
GPSS.EXE is a program fo baun
Pegyiatan = 32 under Microsoft Windows 3.1, 3.11 or
‘95. It requires a colour VGA screen ond
a Windows-compatible sound systeam.
GF3S expects fo receive NMEA dafa
on COMT, howsver this can be
Press ALT+q to quit changed by editing the GPSS.CFG filg,
see GPSS documeniation files for delails.
To use inis sofiware, the ONCORE
modute must be configured to send
Screen shot of the NGR BASIC program NMEA Format data.
The following messogess are reguired:
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GLL, VIG and GSV, these should be
enabled by using Windows Temminal as
deascribaed above. It is recommended
inat only fhe three messages requirsd
are enabled.

From Windows, RUN AZINSTALL or click
on AINSTALLBAT from file manocger.

INSTALL.BAT creqies direciory
C\GPS501, copiss and decomprasses
the files from floppy disks A: If you have
a different configurafion you will need to
changs INSTALL.BAT

Install the second disk, if you have
ong, for more maps & sounds.

Use Fle-New fo link an lcon fo
C:\GPSS0\GPSS.EXE

Click on the lcon 1o execute GPSS.

e lcon in the boftom right comer
provides HELR

The main documenitation file is
BOOK.TXT which will be found in he
GPSS01 direciory affer ihe sofiware has
been installed and decompressed.

Furiher information about GPSS is
avallable direct from Sunninghill Sysiems.
Please note: GPSS is provided free of
charge and is supplied 'as is' - neither
Motorola Inc., or Maplin Hectionics Pic.,
give any wamanty as fo its suitabiliiy for
any given application; neiiner do
Noiorola Inc., or Meplin Elechionics Plo.,
accept any liability whatsoever arnising
from its insiallation or use; neitner do
Motorola Inc., or Maplin Elechonics Plc.,
offer any technical or user support in
respect of this soffware.

This soffware is provided free of
charge on two additional disks
[Order Code: x00w).

Additional and Modified Files

README.DOC Additional information
added by Maplin
Electronics Plc. Copyright
Motorcla Inc.. and
Maplin Elecironics Plc.
Baich file fo display this
README.DOC file

Macro to swifch
ONCORE module into
NMEA-0183 Format
Use withh GPS Conirol
Program

Sstup files for uss

with Windows Temminal
to NIMEA2.TRM
seiect/dassisct NMEA
messages

README BAT

NMEA.DTA

NMEAT.TRM

Differential GPS using RTCN SC-104

Tre ONCORE receiver employs a
decoding aigoniinm fhat allows ihe unit
to directly decede ihe RICM SC-104
fype 1 differential message from fhe
input ssiial pori. The fechnique
employed allows the unif fo
simuitaneously accept fhe RTCM SC-104
type 1 fomat daia stream aleng with
ofher receiver commands (in either
Malorolo binary of NMEA format] on fhe
receivers single RS232 pori.

To inpuf both RTCM SC-104 fype 1
dota as well as Motarola binary or NMEA
profecel commands. fnere s a simple
set of nules that must be employad o
ensure that one type of data is not
inferpieted as the ofher.

&)

Example phofo in the Sunninghill demonsiration program.

RTCM SC-104 Type 1/9 Message
Decoding

Wren using the RICM 3C-104 ivpe 1/9
data (6 of 8 type wilh two significant biis
always 01) in conjunciion with eifher ine
Moiorola binary or ihe NMEA protocol,
special care must be exarcised by the
uset o ensure that the RICM SC-104
iype 1/9 dala messages and ihe
viotorola Binary/NIMEA data messages
do not interfere wilti each ofher,

To betier undestand what the ussr
musf do to inseri both RICM SC-104
daia AND eiihar Motorola tinary dataor
NMEA format commands, the user
should undersiand how the receiver
RS5232 message decoding sofiware
operaiss.

Tre ONCORE receivar RS232
decoding logic operates as follows:

The received dafa from the RS232
port is placed into two buffers via
infenupt driven sofiware. These fwo data
buifers are labelied B1 and B2. The
Maotorola binary daia foermat and fhe
NMEA daia format is orihogonal io fhe
RICN data. Conseguently ine receiver
message deceding logic first looks for
Motorola format data (or NMEA datag,
depending on ihe message famat
selecied) first by decoding e
oppropriote-format data fromn bufier B,
if any GPS input commands or data is
detected in ihe sireamn, the infemal
software executes that command and
nen removes fhe Molorola binary daia
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Bifferntial
corrections

508PS (MSK) P T T

300kHz

Satellite signals
~= 1.575GHz

-=~"" 50BPS (BPSK)

RTCM—104 format =" COAST GUARD
-l STATION

iT

B
=
a <
A\ g
! USER CONTROL/ T g
DISPLAY UNFIF g =
DEMOD o .;;
& =
(i E
3l = ;
— | << < <
= < NCORE §
GPS COMMANDS + & o g
T™— TCM—104 DATA s ]

] £ ]__ReM-104 _[oom oy | 04 DATA [—
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) TiMFE -
Sl o x| POS VEL THE | §
COAST GUARD | GND GND i
BEACON RECEIVER g
£
3

Figure 1. System interconnect and daia fiow of Differential System requiring Real-time GPS Receiver control.

message out of buffer B1 and B2. Any
remaining data left in B2 is passed back
1o ine RICN SC-104 dscode soffware.
The User of the receivar in a differentiol
sysiem (based on the RTCM SC-104 iype
1/9 comection siream) con configure the
system info two classes, depending on
ihe reguirements. These two
configurations consist of:
1. Applications NOT requiiing reakime
GPs conhol.
2. Applications requiing realiime GPS
conirol.

Applications Requiring Real-Time
The ONCORE réceiver is designed fo
accept ifs noimal YO commands and
af the same fime accept RICM SC-104
formnat differential conections.

In order fo utilisa the ONCORE
receiver's |/O port for both input and
differenitial conections and receiver
commands, the user must install seme
fomm of system controller batwesn his
source of fhe RTCM SC-104 dafa and
ihe receiver (see Figurs 1).

The User Confroller/Display unif can
pass RICM SC-104 daia stream direcily
from ifs beacon oulput port fo the
ONCORE receiver output port.

Whnen it is fime for the ControlDisplay
unif fo issue a seriss of commands fo
the ONCORE receiver, the
ConfrolDisplay unit buffers fne RTCM SC-
104 data sfream in a local buffer, while
the commands are being passed io the
ONCORE receiver,

After all ihe commands are sent o
the ONCORE receaivey, ine
CentrolDisplay unit can then send all
buffered RICM SC-104 data fo the
OMNCORE receiver without foss.
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Figure 2. System
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+12V BC fo user eguipment +12V DC

F

Applications NOT Requiring
Real-Time
To operate the ONCORE receiver with a
bzocon receiver, the ONCORE recaiver
must first be configured info its desired
operaiing mode with ihe Operating
Sysiem Program. This requires
connecting the ONCORE receiver /O
poii directiy to @ PC wilh a sfandard
sefial cable, running the GPS Control
Pregram, and setiing the configuration
desired (Moforola binary or NMEA).

In the differential application shown in

Figure 2, ihe ONCORE receiver cannot
be coniolled by an extemal davice
whiie in operafion as the input port is
fied up by e beacon receiver input. In
addition, fhe ouiput port of the ONCORE
receiver is dedicated o the user's
cufput data logging or display system.

The Motorola program incorporates
provision fo convert the nomal data
cuiput fo NMEA fomat which is requirad

by mopping programs and a
compdtible dala format accepiable fo
LORAN eguipment.
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Glossary of Terms

ALMAMAC DATA A daia file which indicaies the oibital paihs and sialus of all known salellifes. Almanac data is fransmifted by
opeaiational GPS saiellites and is stored in GPS 1eceivars.

ASCII Ameiican Standard Code for Information Interchange.

DATUM Selective information for different map sysiems such as European 1950, European 1979 and Od Srvy GB, 49
predefined Map Datums covening world areas are available, and two user defined Daiums 50 fo 51.

DOWNLOAD Transference of a data file from the GPS medule to a PC irrough an R$232 inferface.

HDOP Horizontal Dilution of Position. This indicates ihe gudlity of a hozontal posifion (latfifude and longiiuds). A low
HDOP valus indicaies belier pesiticn accuracy.

PDOP Position Dilufion of Precision. This indicaies the quaiily of a horizonial and vertical position (iatitude, longitude
and aliifude). A low PDOP value indicaies befier position accuracy.

UPLOAD Transference of a data file from a PC 1o the GPS module through an R5232 interface.

geek 842 almanac for Pl;f]q-m \;eek 842 almanac for Pghz«l—ﬂz GPS DEVELOPMENT

Hegith: om0 Health: 000 SYSTEM SOFTWARE/

Eccentricity: 33976745603 | Eccenficiy: 1.500606537E-02 MANUAL PARTS LIST

Time of Appicabiityis): 20480000000000000 | Time of Appicablify(sy 204800 00000000000 :

Otbital Incinarionired]:  9.545878768E-01 | Oroal u_rcr.mrmu:fa}: 9.471396804E-01 Diskefie/Sofiware Manual 95051

Raie of Right Ascen(is):  —7.954617400E-09 | Rate of Right Ascen(i/sl:  -8.057479128E-09 otcroia ONCORE User's Guide 95046

SQRIA] [ ™ 1/2): 5153.71093750000 | SQRMA) (m~1/2) 5153 42744140625 ONCORE GPS Confrol

Right Ascen of TOAad): 3,5017830138-01 Right Ascen ot TOArad):  2.389236927E+00 Software Manual 95047

Arqurnernit of Perigasfiod); —1.431447504E+00 | Argumnent of Peigesfiod): —2.475491762E400 :

Mean Anomirad): 1028584719500 | Meon Anomirady -2 DAAASTESTELOD OD‘SLI': i?"ggg‘g?sﬁcmggﬁq

AfDis): 4.886373%014E-04 AfDIs) -2.3555755528-04 Maotciola ONCORE Usax's é{l‘de

Afi[sfs): —1.818989404E-11 AFY[su/s): -3.63797B807E-12 Order As 95046 Price £5.99

week: 842 wesh 842

ONCORE GPS Confral Software Manual

Table 4. Typical GPS Almanac data for two satellifes.

Order As 95047 Price £10.99

In the July 1996 issue (No. 103) of
Elzctronics — The Maplin Magazine,
there is another sizzling variety of
projects to build and informstive

feanires o read, including:

PROJECTS

DYNAMIC RANGE
PROCESSOR

A usefinl project that allows the dynamic
range of a signal to be increased
(expanded) or decreased (compressed)
by 3 variable smount of up 1o a factor
of three umes. A must for anvone

who mkes the ant of sound recording 1

seriously, the design of this circuit has
been optimised to produce the best
possible results on 2 wide range of
music.

PATTRESS MOUNTING
DIMMER SWITCH

This smart-looking and simple to use
wuch-dimmer switch is fired in place
of conventional wall-mounted light
switches, and provides smnoth, stepless
up and down dimming of the light
s0 that you can obrain just the right
light level and atmosphere in a room.
An added bonus & that there are no
MOVINg Parns Or Contacts to Wedr out.

4-CHANNEL
RUNNING LIGHT

Congmrelling up w four mains voliage
lamps, of up 1 2W each via miacs, this
mulri-funciion project enables the
lamps to be flashed in four different
sequences —left or right chasing effect,
flip-flop or all fashing simmisneously,
with adjustable speed. Ideal for disco
and party lighting, or for auention-
grabbing advertsing displavs.

LASER POINTER

A simple to build and coseeffecuve kit
t0 Create 3 compact, hand-held Class
IMA laser pomter, ideal for teachers,
lecturess and demonstmators. The focus
of the high-intensity red beam is widsly
adjusiable to provide a sharp or
dispersad circular dot, and an optional
line generating lens is available o
create =:single line— useful for safely
demonsirating laser properies.,

NEWTON TONE
CONTROL MODULE
UPDATE

This project iz an updated and
improved version of the Tone Conirol
Unit previously feamred in Elamonics.
The updated version incorporates
features designed 1o further reduce
distortion, including a modified
pentode stage and deizil changes w
create a guality valve-based tone
control umnit, ideally matched 1o the
acclaimed Newton sterco valve
amplifier.

FEATURES

Aezrogels from Douglas Clarkson,
describes the development of an
extremely light yet highly efficient
silicon-based thermal insulating
material, which has additional
applicstions in optics and sound
absorption. The second part of Sound
Reinforcement Systems for Gigeing
Bands by Andy Rimell covers the use
of mixing desks and effects units,
building of speaker/PA systems, pract-
cal advice on hiring of eguipment for
gigs, and touring. The final mstalment
of Ray Marston's Practical Guide to
Modem Digial ICs shows how 1o use
special-purpese chips, including
bus ransceivers, parity generators’
checkers, analogue switches, priority

encoders, rare multipliers and other
such ‘exotic’ devices from the CMOS
and TTL s=bles. Clientserver from
Frank Booty concems compuier
network management that provides
companies with the ability to conven-
iently integrate computer syslems
across mulnfanous plarforms. Alsa, the
third part of Value Added Intemet
Services, by Keith Brndley, offers
more useful guidance on how best
10 go about getting hooked up 1o the
information superhighway. Driving
for Control, by Stephen Waddingron,
concems the methods used 1o accu-
rately govern the speed of motors
appropriate to their applications in
drills, pumps and power-assisted
SyELEms,

All this, plus all your favourite
regulars as well!

BRITAIN’S BEST SELLING
EL ECTRONICS MAGAZINE

overs every ssus from December 1331 b Or'*ts 195

AVAII.ABI.E NOW!

" SEE PAGE 78
FOR DETAILS
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intermediaWORLD —
Show Report

We were to bring you a show report from
CeBit this month. Unfortunately, our
Biary Dates reporter spent the whole of
his stay at the Hannover show, in bed at
the Hotel Intercontinental with flu. Or at
least, that's his story.

Instead, we bring you a report from
ntermedaWORLD 'S5, which tock place:
in the sunny climes of San Francisco in
March. This show gave 15000 Intemst
developars, publishers. WWW designers
and gigital anists a first look at some of the
tools that are et to become available for
professionals looking to enhance thelr
infemet and mutmadia development skis.

A number of companies used
intermediaWORLD as the forum for
product and development announce-
ments. Hare, wa take a look at some of
the malor announcements at the show:

Macromedia unveiled Director 5.0,
which zliows people lo tzke thair WWW
sites 1o a naw level of inlaractive mult-
media by inlagrating even faster 3D
graphics, professional quality sound,
vides and new spedsl efiects. Shockwave
for Director. a Netscape plug-in that
allows nst usars 1o take advantags of
WAWW sites built using Director 5.0, is
available free to sl Internat users at
http:/fwww.macromedia.com. Mare
than 180,600 net surfers have alrsady
dawnicaded the softwars.

In @ keynote address, Intel Fellow,
Fred Pollack, revealed the detads of the
leng-awaisd mulimedia extensions (MMX).

This new micreprocessor technology waill
k=ad to new enhancements and capabiitias
in multimedia, communications, and
Internet applications. Microsait confimmed
it would support Intel's chip-based
MMX spacifications in ifs softvare-based
DirectX multimedia sxiensions to
Windows "85,

Tha naxt generation of cross-platiomn
digital video tschnology for the deskiop
and the Internat has amived, in the
torm of Microsalt's ActiveMovie. Many
companies have announced suppod for this
technalogy that defivers stunning cfiects
on mulipls platforms with crisp synichro-
mised audio, vidzo and special sfiects.
Direct 3D will allow software developers
the ability to creale virtual worlds, 30D
computer games and business appicaions
that will redafine the look and experiance
of the Intemet. For example, Direct 3D will
allow Intemet users virtual access all over
the world, taking peopls on frame-by-
frame tours of citizs, towns and

Asdevelopers dDUD—HOMEdmdogy
Philips and Teshiba displayed thair initial
prototypes, and marked what some daim
to be the beginning of 2 new era in home
enlerizinment. DVD-ACM is the same
size as z conventianal CD-ROM, but
enables images tc be stored at thres
times the quality of VHS taps. Providing
surround sound capabifity, DVD will alicw
for more interactive viewing by providing
various language tracks, four halbhour
siraight-through play, parental rating
control and the ability fo change viewing
camera angles.

Home PC Show Preview

The Home PC Show at Earis Court,
London from 30 May to 2 Juns, is 2 new
exhibition which aims io help the
consumer through the maze thatis home
compating.

The Home PC Show responds to the
non-technical censumer’s nesds for
jargon-iree information, and aims to
arswer all visitors PC queries including
buying a PC, Iniemst access or home
software. Key players from the Homs
PC market will be supporting the show,
Including: Compan, Packard Bell, Hawiett
Packard, Doriing Kindersiay, Living Bocks
and UK Onlina.

The demand for Intemst applications,
werd pracessing, games, general
educalion and accounts packages
has helped the homs market for PCs
explode. Research from analysts
Romiec daims that in 1935, the home PC
markat doubled over the previous year,
with homa PC salss acoounting for 2 third
of the tolal market Furihemmore, Bomtsc
predicts that the home P markat is
growing faster than the business markel
The predictad annual growth rate for the
home market is 100%: against 20%: for
the total PC market

The Home PC Show will address
the different needs of its audience
through a number of feature areas,
including the Homa PC Show Interactive
Theatre. This will focus an four kay
areas: Designing 2 Homs Office which
gives a pracbcal insight into the varous
technologies requited for an office in the
nome, Learning with PCs, an area
dedicated to children’s needs - from
entertainment fo education, Chocsing a
PC which will be staffed by expert
independent advisors, and Onling and the
Intemet, which will explore these areas of

Contact Home PC Show, Tetk: (D181)
B40 6200.

Northern Mobile
Amateur Radio Rally
Ripon and District Amateur Radio Socisty
(RADARS) will be presenting the
35th Nerthemn Mebile Amateur Radio
Railly (NMA 85), at Ripon Racecourss,
on Sunday, Juns 2nd 1936. Doors open
at 11:00 (dsabled 10:30). Listen out for
the tak-in from 9:30. Datails from: Gerald
Brady GOUFI, Tel: (01765) 840229, by
packet from: GIUXPEGE7CYM, or
=-mail; woody Etangon.demon.co.uk.

Rugby A.T.S. Amateur
Radio Rally

Tre 8th Annual Rugby AT:S. Amateur
Radic Rally will bz held on July 28th
1838 al the BP Trucksiop on the A5,
3 miles £33t of Rugby. Open from 10am,
admission is ©1 per car, and facilities
include a good cafeteria and toilets.
Talk-in on S22 by GEBRAR. Pitches are
£7 pre-booked or £10 on the day. Further
delails from Peter on (01455) 552449 or
Steve (for bookings) on (01788) 824214,

Technology Foresight
Reaches Out to the
c?ineermg and IT
ustries
A national programma has been launchad
1o encourage small and meadium
enginsanng businesses to plan for the
future: Called ‘Thinking ah=ad: gsting
ahead, the programms distés the lessons
of the Market and Technclogy Foresight
programme 1o mest the nesds of spedific
sectors in electranic, slectrical and
mechanical enginssring, and IT. The
‘Thinking ahead: patiing ahead workshops
are dasigned for senicr executives of
smiall and madium sizad companies and
wil b2 h=id in all Engéish regions, Northem
Iretand, Scotiand and Wales. For further
datals contact the DT, Tet 0171 2155000,

Every possible effort has been made
to ensure that the information presented
here is comrect prior o publication. To
avoid disappointment due to late
changes or amendments, pleass
conizact event organisations to confirm
details.

23 to 25 April. The Institute of
Physics Annual Conference, Telford
International Centre, Teiford. Tel:
(0171) 235 8111,

29 April to 3 May. Soan Intemational
Coniarence on AC and DC Transmission,
IEE, London. Tel: (0171) 344 5472,

4 May. RSGB Open Day, Potters Bar.
Tel: (01707) 655015.

13 May. Astrenomy. Stratford-upon-
Avon and District Radie Socisty,
Stratford-upor-Avon. Tet (01789) 235257,

16 May. Werld Class Manufaciuring
for SMEs — Some of the Issuss, [EE
The Dudley Centre for Competitive
Manufacturing, West Midlands.
Tel: (0171) 344 5446,

17 to 19 May. Mac Shopper Show,
Wembley Centre, London. Tek {0171)
8318252

L0 May. Visit to Nicksiodson, Ashome;

Stratford-upon-Avon and District
Radio Sociely, Stratferd-upon-Avon.
Tek (01789) 2085257

21 to 22 May. International
Conference on Public Transport
Electronics Systems, |IEE. London,
Tek (0171) 344 B432,

21 to 23 May. Intemst Werld, Olympia,
London. Tel: (01865) 730275.

27 May. Open Evening, Stratford-
upcn-Avon and District Radio Socisty,
Stratiordupon-Avon. Tek (01783) 255257,

+30 May. Home PC Show, Earls Court.
London. Tek {0181) B49 6200.

10 June. 2m Direction Finding Contest,
Stratford-upon-Avon and District
Radio Sociely, Stratford-upon-Avon.
T=k (01789) 255257,

15 June. ANARS, HMS Colingwood,
Hants: Tel: (01707) 652015,

18 to 20 June. Multim=dia, Business
Design Cenlre, London. Tek: (0171)
359 3535.

24 June. Repeater Management
Groip Chairman, Geof Daver G4AF,
Stratford-upon-Avon and District
Radio Sociely, Stratford-unon-Avon.
Tel: (01789) 295257,

26 to 27 June. El=cincal
‘Exhibition, Airport Skean Dhu,
Abardzen. Tel: (G1732) 355980,

30 June. Radic Rally, Longleat,
Wiitshire, Tek: (01707) 652015

6 July. Summer Social Event,
Stratford-upon-Avon and District
Radio Sociely, Stratford-upon-Avon.
Tek (01783) 295257.

8 July. 160m Direction Finding
Coniest, Siratiord-upon-Avon and
District R=dio Socisty, Strafford-upon-
Avon. Tek (01789) 285257,

8 July to 3D September. Scisnce
Musesum Superhighway UK Tour,
Expioris, Northem Irgland. Tet: (0171)
G358 8192

22 July. Canstruction Compefilion,
Siratford-upon-Avon and District
Radio Socisty, Stratford-upen-Aven.
Tel (01783) 235257,

DIARY DATES

4 Augusl. ASGB Naticnal Mobile Rally,
Wobum, Beds. Tek: (01707) 635015,

11 August. 33th Annual Derby Mobils
Rally, at the Littleover Community
Schoal (aif A5250), Pastures Hill,
Littiecver, Darby, opening at 9:30am.
Large flea market and famous monster
radio and computer junk’ sale, starting
at 11:00am. Trade bookings and
information from Mariin G3SZJ, OTHR,
TelFax (01332) 556875.

18 August. Radio Rally, Manchsster
Tel: (01707) 659015

18 August. Radic Rally, Great Easlem,
Kings Lynn, Tel: (01707) 652015

1 September. Radio Rally, Telford,
Shropshire. Tek: (01707) 655015.

4 to 5 September. Intemst. Wemblsy
Cantre, London. Tel (01823) 261653,

7 September. Annual Wight Wirslsss
and Computsr Rally at the Wirsless
Mussum, Arreton Manor, Newport,
Iste of Wight. 11a.m. o Sp.m. Fres antry
and parking, free tables for business
of private sales. Collection for RAIBC —
the wireless charity. Details from
Douglas G3KPO. Tek: (01283) 557665
Fax: 564708,

8 Sepiember. The Fiftsenth Lincoin
Hamfest, Lincolnshire Showground.
Entry is £1.50. Morss tests avaiiable,
plus all ususl aftractions, Caravans
welcome (Saturday night enly).
Details from Sue Middleten, (XYL}
(GEVGF) (QTHR), Tek: (01522) 525760

18 to 19 September. EMC UK.
Olympis, London. Tel: (01981) 520481,

21 Sepiember. Radic Rzlly, Scotfish
Convention, Glasgow. Tek (01707)
B52015.

24 to 29 September. Live '86, Earls
Court, London. Tek: (0181) 742 2828,

25 to 26 September. Digital Signal
Processing, Sheraton Skyline Hotel,
London. Tek (0181) 614 8042

4 to 6 October. RSGE Intemational
HF Convention, Windsor. Tak: (01707)
658015,

7 October to 16 December. Scisnce
Mussum Supsrhighway UK Tour,
Kelvingrove Mussum. Glasgow.
Tel: (0171) 938 B192.

8 to 10 October. Voice Europe,
Olympia, London. Tel: (01244} 378888.

18 to 19 October. Leicestsr Amateur
Hadio Show, Leicester. Tek (01707)
658015:

28 to 30 October. International
Cenference on Sizewell B — The First
Cycle, IEE, London. Tel: (0171) 344
B43Z.

29 to 31 October. Electronies
Commerce, Barbican Exhibition
Centre, London. Tel: (0181) 332 0044,

1 to 3 November. Acorn World,
Ctympia. | ondon. Tel: (01295) 788386,

9 to 10 November. Radioc Rally,
Uandudno, North Wales. Tel: (01707)
659015:

7 December. RSGE Annual Mssiing,
London: Tek (01707) 658015.

Please send details of events for
inclusion in ‘Diary Dates' to: News
Editor, Electronics — The Maplin
Magazine, P.O. Box 3, Rayleigh,
Essex SS6 BLR or e-mail to
swaddington € cix.compulink co.uk.
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Notebook Prices Slashed | Modem Price Update LEP Production by 1997 | they are likely to form a substantial
as 30% Growth Predicted | Modem prices continue to fall. Hayes | Two UK companies, Cambridgs Display §:ropionmn 0,: e gi‘ﬁa."be‘“;??f
Compag has announcead price cuts of has dropped the price of its ACCURA Technology (CDT) and Xyratex, have S‘fﬂia“: E::oir:aséimi ;: quzaf biﬁ';:;
23%: across its entire LTE S000 product 144 + FAX144 (o £83, compared to the signed an agreement to take CDT's in 1994, and forecast 1o é_xcé:d o
fines. Compaq’s LTE 5000 Is based on previous recommended retail price of pioneering Light Emilting Polymer o e

billicn by the yaar 2000.

a 64-bit architecture, and offers a full £128. The ACCURA 144 + FAX144 is (LEP) technology from the laboratory In the initial stagss, CDT and Xyralex

range of Pentium processors, memaory packaged with one month's free mem- into full production. The agreement will Hra orkinz; iﬂ-g;t':I ar-on technical

expansion up io 72M-bytes RAM, and the bership to CompuServe, plus an addi- enahle CDT to further develop ils development and to build 2 business

option of an integrated CD-ROM dnive. ficnal £10 credi to the sanvica. techinology and begin to embed it in plan which will maximise the cap-
The LTE 5000 price reductions are The price of 14.4 moedems will con- consumer market applications that

: B ; : : _ abilitiss of each pariner in developing a
effective acress the UK. bringing the tinue 1o drop as 28.8 is accepied currently depend on Light Emitfing manufaciuring facility. A pilat plant

selling price of an entry-leval model | as the defacto standard. In the UK, Diodes (LEDs) or liquid crystal displays is currently planried for the end of 1997,

featuring a Pentium 75MHz processor, analysts are predicting that the 28.8 (LCDsj}, such as mobile phones and | and this will be followed by a full-
5100 -byte hard disk and a 10in. display modem will take the majonty of modem PDAs. ecale  manufacturing  production
to £2 280. Feor further details, check: salss, undil such time that BT reduce Over time, LEP technology is sei to | line. For further details. check:
hitp://www.compaq.com. ISDN line prices. For further detalls, replace the Cathode Ray Tube (CRT) | hiip/Avvau.cityscape.co.ukiusersfig22.

After moderate growth iast year of check: httpJ/iwww . hayes.co.uk. in TVs and PC manitars. The potential Contact Cambridas Display Technology,
15%, the world-wide laplop market is Contact Hayes, Tek (01252) 775555. | for light-emitting polymers is immense; Tel: (01223) 276351.

expecled to increase by 30% in 1986,
according to Dataguest Until now, most
lapfops have been sold with a 4886
processor, but Dataquest expects the
transition te Pentium chips to be
complated this year. The top seller last
year was Toshiba, with Cempag, NEC,
and I1BM following. For further details,
check: hittpJ/howw.dataquest.com.
Centact: Compan, Tet: (0181) 332 3000.

Drive Through
Upgrade Cenire

Realising that few computer users are
confident of performing their own PC
upgrades, Carrera Technology has
announced a dedicaled PC upgrade
centre cffering a ranges of upgrades.
Carrera will oifer expert advice
| on which upgrade best meels the
customer's needs in terms of valus
for money and parformance. As partof
this service, customers will be able to
choose from a menu ef upgrade options

Demand for ATM Switches

Caorparale organisations are moving
to ATM in the backbone wide area
network. Accarding to StrataCom, sales 3
of its ATM kit in 1925 jumped by more W?gﬂh clearly Trﬁl{lale all costs.
than 825% over the previous year. arrera staff will also suggest other
Meanwhile, DataQuest's recent Wide Colour Scanner for the Home [ vaysaf cplimising performance, such as
Arsa ATM Switch Updzate’, put the value The price of scanners is dropping te be scannsd to @ maximum resolution of system configuration. in addition, every
of ATM WAN shipments made in the first withlng the bounds of home user. At 2,400 = 2,400dpi at a colour depth of machine that arrives at the upgrade

half of 1995 at 5126 milion, a 50% growih CeBit, Plustek launched the OpticPro, 30 bits per pixel, approximaling to one centra will recsive a complimentary
over 1984, with revenue prajected to an A4 full colour single pass device with | billion cofours. anti-virus check.
exceed $1-4 billion by 1998. a SCSI-2 inlerizce, presd £269.00+ VAT Cantact: Solution Paint, Tel: (0345) Contact: Camrera Technology, Tel:
Contact Stratacom, Tek (01252) 815554, Colour documents and images can | 403300, (0171) B30 0586.
Philips Opens Phone Job Market is Electric! Big Screen Computing
Card Market Elsctronics is the most buoyant industry | Gateway 2000 has unveiled a PC

in a bid to take a sfice of Siemen's prepaid in the manufacluring seclor in terms that loaks like a TV, complele wilh
phone card action, Philips has launched of job prospects, according fo the latest 31in. screen, and ramote keyboard and
the PCF2033 IC. Also known as the Manpower Survey of Employment mause that can be operated from about
Eurochip, this second-generation IC is Prospects: Alang with leisure, electronics 5m away. The sysiem can be used in
designed for systems using the Geman is the most optimistic indusiry in the business for presentations, or at home
Telecom phone card concept. The IC is survey overall, predicting a 36% growth for playing interactive games, cruising
based on CMOS technology, enabling in jobs over the second quarter of 1996, the Internat or just plain old watching
Philips 1o 1ake advaniage of a choice of | Manpower conducted the Survey TV. Prices are expected lo range from
fabrication and manufachring tschnologiss. among over 2,000 employers In the UK. £2,500 to £3,000. For further details,
“Phane card manuiacturers and tele- Cardact Manpower, Tek (017 1) 224 6683, | check: http//www.gw2k.com.
phons companies have been concemed
that there was oniy one source for phone
cand ICs™, explained David Moorhouss,
senior industry analyst at Dataguest

L]
“Mow that Philips is providing an &lter-
ASIC In terfa.ce for nalive source, the whole marketis setio |
Storage Peripherals expand at a remandous rate”.
A single-chip 15A and lioppy inferface The pre-paid phone concepl enables |
frem UK-based Shutlle Technology users to buy a card with a cerain
allows OEMSs to interiace tape, disk, number of call units pre-programmied.

CD-ROM and other removable devices Thessaredeletedas the cardis used o
to standard parailel port interfacas. o make calls. The use of an ASIC-based
enable data transfer rates of up to device enables phone companies to

1-5M-bytes per second. The EPAT Plus include encryption mechanisms on each |
Parallel port ASIC features Microsoft individual card to prevent fraud. By
plug-and-play compatibility. The device | comparisen, BT prepaid phone cards
is supplied with davice drivers for are based on magnatic sirip technology,
Windows, DOS, 052 and UNIX. and are completely uninteligent.

Contacl: Shuttle Technology, Tal Contact: Philips Semiconductors, Tel;
(01734) 770441. (+31) 40 272 20 91.
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Survey Criticises Poor Standard of IT Advertising

Mest UK computer industry advertising

is lll-conceived, badly targeted and I
carries the wrong massages, according
to a report published by IT marketing
services spacialists, PCMC.

The survey, which studied over 30
current a2nd recent IT adverdising
campaigns and their perception by
a wide range of consumers and IT |
professionals, revealed that most |
computer-related campalgns camied the

witong messagss, to the wrong audience,
without addressing real buyer issuss.

Pariicular eriticisms included confusing
of vague propositons, leaving the majority
of the sample unclear as to whom ths
ads were targeted. Many cited the postal
response mechanisms contained within
many of the ads as awkward and time
consuming, prefeming instead freephona,
e-mail or web site options.

Coniact: PCMC, Tel: (01724) BBDA37.

Rapid Growth Takes ADI
into Top Ten
Tahvansse monitor giant, AD), reporis that
its UK office achieved a tumover of £6
million in 1885, ils first year of operation. |
This performance was twice as high as
company forecasts and takes the company |
niohe oo tenisingof UK moniiorvendors. |
“We have been rather surprised by our |
rapd growth hare™, claims ADI Systems
UK sales director, Alan Jai. “We budgeted
for a tumaver of just £3 million in cur first
year, s0 we're more than happy with this
perfarmance. In tha light of curfirst year |
results, we have raised our sights for
1896 and are looking to achieve 100%

Cut Price ISDN Line
with Adapter
Racal pariner, Electronic Frontier, is
intensiiying its efforis 1o bring ISDN
1o the broad mass of PC users with the
cffer of half-price connection to BT's
Basic Rate senvice. The offer is avaiiable
o purchasers of the Racal DAP 6200A
terminal adaptor, for which Elecironic
Frontier charges £400 + VAT,
Electranic Frontier is providing those
PC users whe already have an ISON
connection an altemative: a fre= deskiop
videoconlerencing package, compnsing
the QuickCam camera and Videophons
software from Connsctix, normally retail-

I/0 Card Chosen for Flight Simulator

Blue Chin Technology's ADC PC VO |
Card has been chosen as the interface |
for the motion system and fiight
controls in a revolutionary flight
simulator, designed to demonstrate
fiight mechanics theory 1o graduates
at City Univarsity.

dispiay. The simulater is capable
of demonstrating the practical effects
of changing aircraft design para-
meters such as wingspan, tailspan
and engine position. It also has the
distinction of baing the first simulatar
to use compressed air for move-

growth, a tumever of £12 million”, For further | ing at £179 + VAT. For further details, The simulator, designed by Merlin | mem, rather than more expensive
o=tals chack hitplwwavadionline.com. | check: hitp:/ivnww. elecfron.com. preducts, is a single-seat, fully enclosed hydraulics
Coniact ADI Systems, Tel: (0181) ‘ Contact: Electronic Frontier, Tel: cockpit on a2 molion syslem with Contact: Blue Chip Technaology, Tel:
236 0801, (01734) B10600. flight controls and an in-cockpit visual {01244) 520222,
Apple Crumbles Reclaim PC
Apgle isindifficulty. Burdenedwitharound | Hard Disk Space
$1 billion werth of unsold- parsenal A new piece of =soitware from

Master PC Card Dilemma
QOne of the great features of PC Cards
is their interoperability — they can be
switched easily belween different
machines. Or at least, that's the thsory.
In practise, this only applies for laptops,
bul not necessarily daskiop PCs. |
While PC Card slots are common-
place on laplog machines, they are nat |
so familiar on desktop machines.

Poriable Add-ons has got round this
problem with a device that will allow a
PC Card fo be swopped from lapiop to
deskiop. Card Master allows any PC
Card panpheral to be connected to the
desklop PC. Card Master is priced at
£85 for a singla PC Card siot, or €138 for
a device ahle to handle two PG Cards.

Contact: Portable Add-ons, Tak
(01483) 241202,

computers and facing falling sales, the
company has fired its chief executive — |
bul what impact will this haves on users?
Apple Macs have traditionally been
renowned for their ease of use. The
Apple Operating System is designed by
Apple to run on Apple machines.
Consequently, the company has been |
abis fo maximiss the use of iis hardware, |
without concem for ather platiorms. By
comparnsen, |IBM-compatible PCs, these |
[
[

POW! Distribution allows PC users
with large hard disks o reclaim
hundreds of megabytes of space
fhal are lost dus to inefficient cluster
sizes. The File Allocation Table
(FAT) file system used by DOS,
Windows, and Windows ‘95 was
not written with high-capacity hard
drives in mind, and is consequentiy,
grossly inefficient.

For instance, with 2 partition of
over 1G-byle, each file reguires a
32k-byte cluster, regardiess of whethar
it is 50M-byte or SObytes in size.
This can lead to wasizge of as
much as 40% of disk space. With
PariitiocnMagic 2.0, as you resize a
pariition, cluster sizes are automatically
oplimized to a more efficient size, of
2 or 4k-byts.

PariitionMagic for Windows 3.1x,
Windows "85 and DOS cosis £48.95
for a singls ussrversion

Contact: POW! Distribution, Tek
(01202) 716728.

days mare commonly referred to as
Windows PCs, are complately cpen. The
Microsoft Windows environment will oper-
ate across any |BM-compatible machina,
Here lies the crux of Apple's current
probiems: whereas Microsoft Windows is
completely open, Apple has an overall
monopoly onits Operating System. Asthe |
only manufzacturer of Apple Macs, Apple
has historically baan able 1o charge a
premium price. This has limited the
potential size of the market. For furiner |
delails, check: hitp/iwene.apple.com.
Coniact Apple, Tel: (0181) 563 1188,

Getiing the Max Video
Quality |
The MAX4102 and MAX4103 video
op-amps are designed for buffer
applications such as broadcast and
high-definition TV systems. pulse/RF
amplifiers: and ADC/IDAC amplifiars.
The devices combine low differantial
gain and phase errors across 180MHz
for the MAX4102, and 250MHz for
the MAX4103.

Contact: Mayim, Tal: {01734) 303388,

Differential Phase & Gain
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IBM Supercomputer Order by US Environmental Dept

The US Department of Enaigy’s (DOE) |
Pgeific Northwest National Laboratory,
molecular  sciences  laboratory,
Washington, has placed an order
for what will be the most powariul
IEM parallel computer ever. The
multicmillion dollar IBM  RS/E000 |
Scalable POWERparaliel system will
form the comersione of the EMSL's |
mulecular science computing facility, |
and will be used primarily for research |
on ciitical environmental problems,
such as cleaning up polluted sites and |
safely treating and stering radioactive
waste.

Ceomputational simulations and rrrﬁde% |
ling performed on the naw computar

June 1986 Efecironics —

will further moleculartevel undsrsiand-
ing of the physical. chemical and
biclogical processes that underiie
environmental remedialion, waste
processing and related health and
ecological sifecis.

When lully installed in the spring
of 1897, the EMSL's supsrcomputer
system will be the most powsriul
RS/E000 SP in the world, with
472 nodes or processors, and the
capacity o operale at over 200 psak
GigaFLOPS (billions of floating-point
operations per second). For furlhier
details, check: http:/iwww.rs6000.
ibm.com.

Contact: [BM, Tel; 1 814 786 3250.

The Mapén Magazine

PC Card White Paper |
PC Gard distribulor, Grey Cell, has
launched a white papar on its multi- |
functional cards. The paper provides
executives with an infreduction to the
benefits and features of multi-functienal
PC Cards for mobile communications.

Grey Cell created the White Papar for |
laptop usars, whose key priority is being
able to access and send infermation
when out of the office. The paper is
intended as a comprehensive reference
point for individuals locking to invest in
multi-function cards and advizes users
which PC Cards should ba salscted for
particular maohile apphications.

Caontact: Grey Cell Systems. Tel:
(0181) 302 8888. I

Paperless Office

The papariess office could become 2
reality, with & keybeard launched by
Compaq. The new full-function keyboard
incorporates an A4 papsr scanner.
Costing £2735, the scanner supporis an
optical resolution of 200dpi harizontally
and 400dpi vertically. This means A4
pages can be scanned into a PC and
stored on the hard disk for later retnieval,
manipulalion or editing. The scanner-
keyboard is compatibls with 486-basad
PCs or higher, Windows 3.1, Windows
for Werkgroups 3.11, or Windows "85,
and requires 2 minimum of 8M-byte
of RAM. For furiher datails, check
http:/fveww.compaq.cam.

Contact Compaq, Tel: (0181) 332 3000.

63



This month Part 10 looks at digital latches, registers, and comparators.
Data latches and shit registers are widely used members of the flip-flop family
of devices, and are often used in conjunction with logic comparators and
code converters. This article looks at practical versions of all of these devices
and shows how to use them.

Data Latches

Flip-flop circuit elements of the Set-Reset,
D-type, and JK types (see Part 8, Issue 100,
April) are often called ‘latches’, because their
outputs can be latched into either a logic-0 or
logic-1 state by applying suitable input signals.
JK and D-type latches are fairly versatile ele-
ments, and can be made to act as either data
latches or as divide-by-two circuils by suitably
connecting their input and output terminals.
A pure ‘data latch’, on the other hand, is an
element that is buill as a dedicated data latch

and can be used for no other purpose; an ele-
ment of this type acts as a simple memory that
can store one 'bit’ of binary data for an indef-
inite period; four such elements can store a
complete 4-bit binary ‘word’.

A data latch stores and outputs whatever
logic-level is applied to its ‘D’ (data) terminal
when activated by a suitable ‘stdre’ com-
mand; the ‘store’ terminal may be either level
or edge sensitive, and Figure T shows the basic
data latch symboals that apply in each case.
Level-triggered elemments of the (a) type are
‘transparent” when the En (enable) terminal is

high (i.e. the Q output follows the D input
under this condition), but latch the prevailing
D state into the @ output when En goes low;
data can thus be latched by applying a brief
positive pulse to the En terminal. Edge-trig-
gered elements of the (b) type are not trans-
parent, and the Q output ignores the I input
until a clock-pulse trigger-edge is applied to
the CLK input, at which point, the latch stores
and outputs the data and holds it until a new
clock-pulse arrives.

A 4-bit data latch can be built by connect-
ing four 1-bit latches together as shown in
Figure 2, with all En (or CLK) terminals wired
in parallel so that all elements activate at the
samie time. Edge-triggered 4-bit data latches
are not as useful, popular, or as readily avail-
able as level-triggered types, but can easily be
built from JK or D-type flip-flop ICs such as the
741573 or 741574, etc. Level-triggered 4-bit
(or greater) ‘transparent” data latch I1Cs are
readily available, at very low cost.

Level-triggered 4-bit data latches are widely
used as temporary memories in digital dis-
play-driving applications, and may be used in
either of the two basic ways shown in Figure
3. Assume here, that the decade counter
shown is one of a cascaded chain of such
counters, each of which has its BCD outputs
fed to a 7-segment digital display via a 4-bit
data fatch and a decoder/driver IC, as shown.
In simple counting applications, the data latch
may be used asin (a), with its En terminal con-
nected to the +5V rail via a 4k7Q resistor so
that it is biased high when S1 is set to the
ENABLE position but is grounded when 51 is
in the FREEZE position. Thus, in the ENABLE
position, the latch is transparent, and the
counter’s state is instantly shown on the dis-
play twhich may appear as a blur if fast count-
ing is taking place), but when §1 is moved to
the FREEZE pasition, the data is immediately
latched and the display is effectively frozen
(i.e. changes in the counter’s states are no
longer displayed).

In the alternative control mode shown in
(b), the data latch's En terminal is fed with a
timed chain of positive LATCH DATA pulses,

DaTa DATA DATA DATA rA o0—D Q—©o .}1‘1
N2 90 our N e — 3 =g
£n 5 :
ENABLE ol CLOCK = = (or CLK)
N T 9 e oW | =
@ (®) L Iy -
4—bit = 4—bit
Figure 1. Symhaols of (a) level-triggered and (b) edge-triggered data latches. DATA = '(:;r CLK) o > DATA
input cutput
Co D Qp—=ocC
T—szgment +3V B En ==
display = ' —{(or CLx) @
. | a7 'FREEZE DISPLAY'
ToF . D LoD
BCD—io 7-Sagment f*m 0'_—__5“‘13‘5 DISpEAT >{ﬂ) 5 2 i . =
Decoder/DOriver i
] 51 En =
", T ! ENABLE — 0
8CD outputs —= I i f f E i (or CLK) (or CLK) !
Level—triggsrad av =1 IN
_ t-&—i‘-;itt i TE;J[ OR ‘LATCH DATA'
dota lotc
- / i (5) Ab{fw: Figure 2. A 4-bit data latch is made from four
BCD ou.puzs—-f } , 1 lmEr— 1-bit latches connected as shown.
IEIEI'ESTK BCD Decade :su:@l—-- o Left: Figure 3. Basic ways of using a level-triggered
4-bit data latch in a display-driver application.

& Elecironics - The Mapln Magazine  Jure 1996



and the display thus shows a grabbed snap-
shot of the counter’s instantaneous state each
time one of these pulses terminates, and dis-
plays it until the arrival of the next pulse’s ter-
mination point. This technique s useful in
cases where the display normally appears as
a fast-changing blur; by feeding-in the LATCH
DATA pulses at (say) a ten-per-second (100ms)
rate, the display can be sirobed so that it
appears in a varying but clearly readable form.
This technique is widely used in digital fre-
quency meters, which use the basic operating
principle shown in Figureg.

The circuit shown in Figure 4 is that of a
simple 3-digit frequency meter, in which the
test frequency is fed to the input of the
counter chain via a 2-input AND gate, which
is controlled via a timebase generator that pro-
duces a repeating timing cydle. At the start of
this cycle, the gate is closed and a brief RESET
pulse is fed to all three counters, which clear
to zero; the gate then opens, and the coun-
ters start to sum the input signal pulses. This
count continues for precisely one second, dur-
ing which the 4-bit data laiches prevent the
counter outputs from reaching the display. At
the end of the one-second timing period, the
GATE closes and terminates the count, and an
En pulse s simultaneously fed to the setof data
latches; this pulse has a width of (say) 100ns
ar greater, so all the counters have settled
down and any glitches have disappeared by
the time the En pulse terminates and latches
the summed one-second end-count, which is
fed wihe display and reveals the input test sig-
nal’s frequency, in Hz (cycles per second). The
timing sequence is then complete, but a few
moments later it staris to repeat, with the
counters reselling and then counting the input
pulses for another second, during which time,
the display gives a steady reading of the resulls
of the previous count, and so on.

The Figure 4 circuit thus generates a siable
‘frequency’ display that is regularly updated.
In practice, the actual count period can be
made any decade mulfiple or sub-multiple of
one second, provided that the output display
is suitably scaled. Thus, on a 3-digit display, a
‘count’ period of one second gives a maxi-
mum frequency reading of 999Hz, and a Tms
period gives a maximum frequency reading of
999kHz, and so on.

Data Latch ICs

The most popular and readily available TTL
4-bit “transparent’ or level-triggered data latch
ICs are the 741575 and 7415375, which are
internally identical and differ only in their IC
pin notations. Bath of these 1Gs, in fact, house
two independent 2-bil data latches, but can
be made to function as standarcd 4-bit data
latches of the type shown in Figure 2 (which
are ransparent when En is high but laich
when En is low), by simply joining their En pins
together; these ICs have a full set of Q and Q
outputs, enabling any individual 4-bit code to
bg decoded via a 4-input AND (or NAND)
gate connected to the appropriate set of out-
put pins, and are also available in fast CMOS
versions as the 74HC?5 and the 74HC375.
The best-known *4000B-series’ 4-bit ‘trans-
parent’ data latch IC is the 4042B, in which
all four latches are controlled via a single
ENABLE (En) terminal. The ICis unusual, in that
it provides the option, via its pin-6 polarity (POL
terminal, of either normal or inverted “En’ action.
I vou need an 8-bit level-triggered data
latch and don't need Q outputs, or do need
3-state outputs, the most economical option
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is to use the 74LS373 or its fast CMOS equiv-
alent, the 74HC373. This 8-bit latch is trans-
parent when the En terminal is high and
latches when it is low; the outputs can be set
into the high-impedance (3-state) mode by
biasing pin-1 high (this pin must be biased
low for normal eperation).

Before leaving this subject, note that trans-
parent data latches are most widely used as
elements in 7-segment digital display driving
systems of the types shown in Figures 3 and
4, and are often incorporated in dedicated
‘Latch/decoder/7-segment-driver” 1Cs.
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. o
ELOCK CLlX  piso SERIM DA ot S0
SHIFT REGISIER i COMMON I SHIFT REGISTER
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Figure 9. Shift registers used lo transier 8-bit parallel data via a 3-line connection.
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Shift Registers _ Note that the Figure 5 circuit is shown built
s S C Figure 12. Standard from parallel-clocked cascaded D-type flip-
In digital electronics, a ‘register” is an element form and notations - 5 L S e B i
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: s h . A i f b the amival of the n~mﬁ—cd9;e of a clock pui%‘:
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applying suitable clock pulses. All practical S S e s
ETTS i L = c state for one full clock cvde it a brief edge-
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The value of the basic shift register can be
further increased by fitiing it with PRESET ter-
b 3 minals, as shown in Figure 8, so that it can be
AO—= b e direcily loaded with four bits of parallel data
5 via pins P1 ta P4. If the resulting circuit has no
scp | BO— i B =L serial input facility, it is kniown as a parallel-
INBUT < BCD — to — 7—SEGMENT | d — o injserial-out [_PISO]‘>I1]{I register, but if it doie-u
SIGNAL | co—s DECODER/DRIVER & ' ' have a serial input facility (as shown dotted in
% the diagram), it is known as a PISO/SISO shift
.  — register. If it is configured to have only paral-
L DO—= g lel-in and parallel-aut facilities, it is known as
DISPLAY a PIPO shift register. If a register has both par-
allel and serial inputs and parallel and serial
Figure 16, Basic connections of a BCD to 7-segment decoder/driver IC. s i simply called a ‘universal” shift
register,
Figure 9 shows, in greatly simplified form,
one widely used shift register application.
Suppose here, that a stack of 8-bit data words
anal Aha need (o shifted from one point to another;
gCDC 5;39 i DISFLAY ?)CDC SBg ﬁ: DISPLAY normally, eight data links agg one clock and
olololo ] NEIGE 5 ane common link would be needed for this
oTalola i a1l o = L’:\S!\ making a total of ten links, but by using
: :; = shift registers, the number of links can be
ojolr)o c CARNNED | reduced to three. This is achieved by first
ofol1|1 3 110]0|0 = changing each 8-bit parallel word into serial
Figure 17. Truth table o|1]0]|0 H ijofjo]f1 9 form via a PISO shift register, then sending it
of a BCD to 7-segment 0 = legic low 1 = logic high and the clock and common signals down the
decader/driver. 3-line link to be converted back into 8-bil par-
allel form via a SIPO shiit register at the des-
SUPPLY +ve SUPPLY. +ve
%Cammon
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urrent—hmii
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Figure 18. Method of driving a common-anode display. Figure 19. Method of driving a common-cathode display.
moment, and can store it indefinitely; when
the data is needed, it can be clocked out (in SUPPLY +ve(V-)
serial form) by applying another set of clock
pulses. a
Note t_hal the Figure 6 circuit’s data is (AO—= b b
clocked in and out in serial form, so it is
known as a serial-in/serial-out or SISO shift c T
register; it is useful for storing binary signals or scn | BO— LCD ¢ d 4 ;i?;nfnt
delaying them by a fived number of clock INPUT < DECODER/DRIVER crystal
pulses, but not for much eke. Its value can SIENAL | 5o ic e = display
be greatly increased by converting it to a ¥
serial-in/parallel-out (SIPO) shilt register, by -
simply taking the ‘parallel’ outputs from the Do g 9
Q terminals of all four flip-flops, as shown in
Figure 7; it is then useful for converting serial PHASE 8P s
data into parallel form. This basic type of e . ol (eommen) | | l
register can be made to give both serial and av Symmetrical oV
parallel outputs by adding a ‘serial out’ sguarswave input
conneciion, as shown dotted in the diagramy;
such a unit is known as a SIPO/SISO shit Figure 20. Method of driving a liquid-crystal display (LCD).
register.
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Figure 21. Basic LCD segment-drive circuit (a), and voltage-doubling ‘bridge-driven’ segment waveforms (b).
tination point, as shown. Thissame basic tech-
nique can be used for transterring multi-hit
words into or out of modermn memory or data Square
processing 1Cs in which only single IN, OUT, +3V wove
CLK and COMMON pins are allocated to iy

these tasks.

The basic registers of Figures 6 to 8 give an
action in which the stored data shifts one step
to the right on each application of a clock
pulse, and are thus known as right=shift regis-
ters. But, just as an ordinary counter can be
configured to count either up or down, a regiz-
ter can easily be configured to shift data to the
right or left, or to have its direction selectable
via a control terminal. A large variety of shiit
register configurations are thus possible.

The oldest current-production CMOS shiit
register IC is the 4006B, which the manufac-
turers describe simply as an “18-stage static
shift register’, but which actually houses four
separate 4-stage SISO shift registers, two of
which are followed by an extra stage, with all
stages controlled by a common dock signal
that shifts data on its falling edges.

Amongst other popular *4000B-series’ shiit
register ICs, the 4014B is an §-stage
PISO/SISO type, the 40158 is a Dual 4-stage
SIPO type with RESET, the 4021B is an
B-stage PISO/SISO type, the 4031B is a
G4-stage type, the 40358 is a 4-bit PIPO type,
and the 4094B is an 8-stage SIPO type with
buffered 3-state outputs.

Amongst popular ‘74-series” shift registers,
the 74HC91 is an 8-bit SISO type, the
7415164 and 74HC164 are 8-bit SIPO/SISO
types, and the 74HC194 is a 4-bit bidirec-
tional ‘universal’ type with CLEAR. Amongst
other ‘universal’ types, the 7415195 is a plain
4-bit type, the 7415295 and 7415395 are
4-bit types with 3-state outputs, the 741595
and 7415194 are 4-bit right/leit shift types,
and the 7415299 and 74LS323 are 8-bit
types with 3-state outputs.

Logic Comparators

A digital ‘logic’ or ‘magnitude’ comparator IC
is one that compares the binany codes of two
words (A and B) of the same bit-size and has
outputs that indicate whether code A is greater
than, smaller than, or equal to code B. This
action is useful in, for example, triggering some
actiorr when a counting chain reaches a cer-
tain value, etc. The best-known TTL IC of this
type is the 741585 4-bit comparator, which is
functionally identical to the 74HC85 and
40638 CMOS versions of the IC, and which
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can be cascaded with other ICs of its type o
make a comparator of any desired bit size;
Figure 10 shows the functional diagram of the
741585. Note that, as well as having four input
terminals for each 4-bit word plus three acive-

high output terminals (notated A>B, A=B,
and A<B), this IC also has three input termi-
nals (also notated A>B, A=B, and A<B), that
are used to implement cascaded operations.

The 74LS85 (and 74HC85 and 4063B) is
very easy o use, as shown in Figure 11. If two
4-bit words are being compared, a single IC
is used, connected in the manner of IC1, with
the A>B and A<B cascading terminals
grounded and the A=B cascading terminal
biased high, and with the three outputs taken
from pins 5, 6 and 7. If the words have bit-
lengths that are whole-number multiples of
four, they can be compared by cascading an
appropriate number of 741585 ICs on a basis
of 4-bits per IC (e.g., three |Cs for 12-hit com-
parison, etc.). In this case, the four leastsig-
nificant bits (LSBsi must be allocated © IC1,
which must be connected as already
described, and the four most-significant bits
(MSBs) must be allocated to the final IC (ICy),

Elecironics — The Mapin Magazine  June 1955



and so on; then the three outputs of each
lower-order IC must be connected to the
three ‘cascading’ inputs of the following IC,
the final outputs being zken from the last IC
in the chain.

Code Converters

Code converter [Cs are widely used in digital
electronics to change electronic codes from
one format into another. The most widely
used device of this type is the BCD to 7-seg-
ment decader/driver IC, which takes the 4-bit
8CD-coded output of a counter, etc., and
converts it into a form suitable for directly driv-
ing a 7-segment LED or LCD digital display.
Belore looking at spedific ICs of this type, how-
ever, it is necessary to note a few points about
7-segment digital display basics, as follows:

A 7-segment display is a unit that houses
seven independently accessible photoelectric
elements such as LEDs or liquid crystals,
arranged in the form shown in Figure 12. The
segments are conventionally notated froma to
g in the manner shown, and they can be
made to display any number from 0 to 9 or
letter from A to F (in a mixture of upper and
lower cases), by activating these segments in
various combinations, as shown in the truth
table of Figure 13.

Practical 7-segment displays need at least
eight external conneciars, one of which acs
as the ‘common’ terminal. If the display is an
LED type, the seven individual LEDs may be
arranged as shown in Figure 14, with all LED
anodes connected to the common terminal,
or as in Figure 15, with all LED cathodes
connected to the common terminal; in the
former case, the 7-segment display unit is
known as a common-anode type, and in the
latter, it is called a common-cathode type.

In most practical applications, 7-segment
displays are driven (via a suitable decoder/
driver IC} from a 4-bit BCD input, and the IC
and display are connected as shown in Figure
16. The IC houses a modemtely complex set
of logic gates, as is implied by Figure 17, which
shows the standard relationship between the
BCD input codes and the displayed 7-seg-
ment numerals. In practice, dedicated BCD to
7-segment decoder/driver ICs are usually
available in a dedicated form suitable for
driving only a single type of display unit, e.g.,
a common-anade LED type, common-cath-
ode LED type, or a liquid-crystal display
(LCD). Figures 18 to 20 show the basic
ways of interconnecting each of these IC and
display types.

Note in the LED circuils, that in most cases,
a current-limiting resistor (about 150Q with a
5V supply, or 6800 at 15V) must be wired
in series with each display segment. To drive
a common-anode display (Figure 18),
the driver must have an active-low output,
in which each segment-driving output is
normally high, but goes low to turn a segment
on. To drive a common-cathode display
(Figure 19), the driver must have an active-
high output.

in the LCD-driving circuit of Figure 20, the
display’s common ‘BP’ (back-plane) terminal
and the IC’s PHASE input terminal must be
driven by a symmetrical square wave (typically
3010 200Hz) that switches fully between the
two supply rail voltages (OV and V+), as
shown. The full explanation for this is a little
complicated, as follows:

To drive an LCD segment, the driving volt-
aze must be applied between the segment
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and BP terminals. When the voltage is zero,
the segment is effectively invisible. When the
drive voltage has a significant positive or neg-
ative value, howev er, the segment becomes
effectively visible, but if the drive oltage is sus-
tained for more than a few hundred millisec-
onds, the segment may become permanently
visible and be of no turther value. The way
around this problem is, in principle, to drive
the segment on via a perectly symmelrical
square wave that switches alternately between
identical positive and negative voliages, and
thus has zero DC components and will not
damage the LCD segment even if sustained
permanently. In practice. this type of wave-
form is actually generated with the aid of an
EX-OR True/Complement generator, con-
nected as shown in Figure 21(a).

In Figure 21(a), the basic segment ‘a’ input
drive (which is active-high) is connected to
one input of the EX-OR element. and the
other EX-OR input terminal (which is notated
PHASE) is driven by a symmetrical square
wave that swilches fully between the circuit’s
supply rail valtages (shown as OV and +10V)
and is also applied to the LCD display’s BP

pin. When the segment ‘a” input drive is low,
the EX-OR element gives a non-inverted
lin-phase) ‘2’ output when the square wave is
at logic-0, and an inverted (anti-phase) ‘a’
output when the square wave is at logic-1,
and thus produces zero voltage difference
between the ‘a’ segment and BP points under
bath these conditions; the segment is thus
tumned off under these conditions. When the
segment ‘a’ input drive is high, the EX-OR
element gives the same phase action as just
described, but in this case, the ‘a’ OUT pin
is high and BP is low when the square wave
is at logic-0, and ‘a” OUT is low and BP is
high when the square wave is at logic-1;
the segment is thus turned on uneer these
conditions.

Figure 21(b) shows the circuit wavefarms
that occur when the ‘a’ segment is turned on,
with the ‘a’ segment and BP driven by anti-
phase square waves. Thus, in part A of the
wavefarm, the segment is 10V positive to BP.
and in part B, it is 10V negative to BP, so the
LCD is effectively driven by a square wave
with a peak-to-peak value of 20V but with

zero DC value. This form of drive is generally
n
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Figure 27. Basic ways of using a 7447A or 741547 to drive a common-anode LED display.
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known as a voltage-doubling ‘bridge drive’
system. In practice, many LCD-driving 1Cs
(such as the 4543B) incorporate this type of
drive system in the form of a 7-section EX-OR
gate array interposed in series with the seg-
ment output pins, with access to its common
line via a single PHASE terminal.

Note that any ‘active-high’ 7-segment LED-
driving decoder IC can be used to drive a
7-segment LCD display by interpasing a
‘bridge driven’ 7-section EX-OR array (etc.)
between its segment output pins and the seg-
ment pins of the LCD display, as shown in
Figure 22, which depicts a 7448 or 741548
TTL IC circuit so adapted.

Multi-digit Displays
In reality, 7-segment displays are usually used
in multi-digit applications such as that shown
in Figure 23, which shows the basic elemenis
of a 4- dsg{t counter/display circuit that can
nne a maximum reading of ‘9999". Note that
if this circuit is used to measure a count of (say)
27, it will actually give a reading of ‘0027’
unless steps are taken to automatically sup-
press the two (unwanted) leading zeros.
Similarly, if the same display is used on a
4-digit voitmeter scaled to read a maximum
of 9-999V, it will give a reading of 0-100V if
fed with a 0-1V input, unless steps are taken
to suppress the two trailing zeros.

In practice, many modern decoder/driver
IGs have facilities for giving automatic blank-
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ing of leading and/or trailing zeros, using the
basic ripple blanking techniques illustrated in
Figures 24 and 25. Note in these diagrams,
that each decoder/driver IC is provided with
ripple blanking input (RBI) and output (RBO)
terminals; if these terminals are adiive high,
their actions are such that the IC gives normal
decoder/driver action and RBO is disabled
(driven low) when RBI is biased low, but the
display is blanked and RBO is driven high
under the ‘zero’ (BCD input "0000") condition
when RBI is biased high. Thus, the RBO ter-
minal is normally low and goes high only if a
BCD '0000" input is present at the same time
as the RBI terminal is high. With these facs in
mind, refer now to Figures 24 and 25.

Figure 24 shows the ripple blanking tech-
nique used to provide leading-zero suppres-
sion in a 4-digit display that is reading a count
af 207. Here, the RBI input of the ‘thousands’
or most significant digit (MSD) decoder/driver
IC is tied high, so this display i automatically
blanked and RBO is driven high in the pres-
ence of a zero. Consequently, RBI of the *hun-
dreds’ IC is driven high under this condition;
its display reads ‘2" and is RBO terminal is
tiws low. The RBI input of the ‘tens’ unitis thus
also low, so its display reads ‘0" and its RBO
output & low. The least significant digit (LSD)
is that of the ‘units” readout and does not
require zero suppression, so its RBI input is
grounded and it reads ‘7", The display thus
gives an overall reading of “207".

Note in the Figure 24 leading-zero sup-

pression circuit, that ripple blanking feedback
is applied backwards, from the MSD to the
LSD Figure 25 shows how trailing zero sup-
pression can be obtained by reversing the
direction of feedback, from the LSD to the
MSD Thus, when an input of 1-1V is fed to
this circuit, the LSD is blanked, since its BCD
input is ‘0000 and its RBI input is high. Its
RBO terminal is high under this condition, so
the “100ths’ digit is also blanked in the pres-
ence of a ‘0000’ input.

Not all decoder/driver ICs are provided with
RBI and RBO ripple blanking terminals, and
some of those that are have an active-low
action. If a decoder/driver IC does not incor-
porate a ripple blanking feature, it can usually
be obtained by adding external logic similar
to that shown in Figure 26, with the RBO ter-
minal connected to the blanking input pin of
the decoder/driver IC. In Figure 26 (an active-
high dircuit), the output of the 4-input NOR
gate goes high only in the presence of a ‘0000"
BCD input, and the RBO output goes high
only if this input is present while R8I is high.

Decoder/driver ICs

In TTL, the two most popular decoder/driver
1Cs are the old 7447A and 7448 types and
their modern counterparts, the 741547 and
741548. These ICs are functionally very simi-
lar, and have integral ripple-blanking facilities.
The 7447A/74L547 has an active-low output,
and is specifically designed for driving a com-
mon-anode LED display via extemal current-
limiting resistors Ry (typically 15062, as shown
in Figure 27. The 7448/741548 has an active-
high output designed for driving a common-
cathode LED display in a manner similar to
that of Figure 27, but with the display’s com-
mon terminal taken to ground. Figure 28
shows how to connedt the ripple-blanking ter-
minals of 7447A or 741847 (eic.) ICs to give
leading zero suppression on the first three
digits of a 4-digit display (this basic dircuit can
be wsed with any IC within the 7447/7448
family of devices),

In “4000B-series’ CMOS, the most popular
BCD-to-decimal decoder IC i the 40288,
and the most popular full 4-bit decoder IG
(which provide an individual output for each
of sixteen possible codes) are the 45148 and
45158, which are also available as the
74HC4514 and 74HC4515; the 45148 and
74HCA4514 have active-high outputs, in which
all except the seleced output are normally
low, and the 45158 and 74HC4515 have
active-low outputs, in which all but the
selected output are normally high.

The most popular CMOS BCD to 7-seg-
ment LED-driving IC is the 45118 (also
available as the 74HC4511), which has a
built-in data latch and is well suited to driving
common cathode LED displays, since is
outputs can each source up to 25mA. Finally,
the most popular CMOS BCD to 7-segment
LCD-driving IC is the 45438 (also available as
the /4HC4543} which has a built-in data
latch and incorporates an EX-OR array in its
autput driver network, which can source or
sink several mA of output current; this feature
enables the IC to act as a ‘universal” unit that
can drive common cathode or commaon
anode LED or LCD 7-segment displays with
equal ease.

Next month Part 11 concludes this ‘Practical
Guide' series and describes spedial-purpase 1Cs
such as multiplexers, addressable latches; full-
adders; and bus transceivers.
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telephone line has enailed getiing

TCPIP access with an Internet seryice
provider. Over: the last few years, and partic-
ularly over the last few months. the prolifera-
tion of Intemet service providers has been
remarkable, as the rush o accommodae new
users means considerable business for
providers. We lpoked at a few of these Jast
month. Of these, some of the oldest (Demon
Internet and Pipex Dial) were compared with
une of the newest (Worldscope Connect).
These dial-up Internet service providers can
form an efective first siep to using the
Internet.

It says & ot however; when the standard
telephone provider (i.e., British Telecom)
staris 10 musclein on the ace Ar the end of
March, British Telecom launched its BT
Internes service. This s intended as a mass-
market service, aimed ar residential and small
business customers, @5 well 45 users new
the Internet. Subscription rates are competi-
tive with the likes of Demon Internet, Pipex
Dial and Worldscope Connect - a monthly
charge of £12.77 (in otherwortds, £15 includ-
ing VAT), giving unlimited use of BT Internet
services and applications. Being a national
telephone provider, Brtish Telecom auto-
muticilly ensures itself the ability of providing
national access at local call rates, allowing
dial-up connection at rates of up 10 28.800bps.

The fice thar British Telecom sees such a
service as necessary is important. Afterall]
British Telecom's main business is in
providing telephone lines, so it can charge
customess for each-and every call a customer
mukes. To add a dial-up Internet semvice w its
range means that it has seen the writing on
the wall. The Internet software British
Telecom is providing users with is a good
cample of the sort of thing we're looking at
in our siudy of value-added Internet services.
While it’s nothing our of the ordinury, it is an
integrated package and so is worth a look: It
was oo lare 1o include details as we went ©
press, burwe'll do so next month:

New users of BT Internet receive a starter
pack which includes all software. Available
now for Windows computers, a MacOS
version is to be available shortly, After an
online registrdtion procedure which ensures
secure tansierof customer details, a user can
be online immediitely, Software includes the
usual components — World Wide Web
browser, an e-mail system. file transfer ability;
Usenet newsgroup reader. and so on. Perbaps
the most interesting aspect, however, 15 an
Internet chat application, which allows live
discussions with other Interner users.
Nothing special here; except that the service
is ormnised and pain@ined by one of the
world’s biggest telecommunications
providers: That, in itself, will draw many
new users o the service:

Adding More Value
So, we've taken a good look at the basic
Internet service providers: The likes of
Demon Internet, Pipex Dial. Worldscope
Connect, and now BT Internet, are out there,
waiting 1o take new business: But any new
user should bear in mind that these services
are little more than just sockets in the
Internet, into which cemputers can be
plugged.

Tl elucidate here, and 1o turn on my
elucidaring light, T'll Start with & generic
74

-To date, gemting onto the Interner overa

This month, Reith Brindley: our intrepid Cybemnaut, tums his elucidating
light on more alternatives to the basic connection.
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question. Your computer might be able 1o
plug into the Internet with the help of an
Internet service provider, but do you know
what to do with the Internet once you're con-
nected? New users —or, for want of a better
term; non-technical users — might find them-
selves a linle overwrought when first signing
up, with no experience or idea of whar they
should'expect-

The trouble is, things available on the
Internet vary considerably. As a result of this,
the softwvare neaded 1o access the Internet is

-equally vaned: And; as a direct result of this,

the leaming cunve to get the bestout of all the
softwvare is steep. Even guite experienced
internet users find it difficult to ger right on
wpofthecurve. Often, users get as furup the
curve as they can, then stick there.

Softwire such as Tumpike, Pipex Dial's own
interface, and Worldscope Connect's interface
help new users enormously. BT Internet’s
interface is a similarmethod, All ofthese pack-
ages do a similar job. in that they control vour
computer, letting it access the Internet service

Electronios — The Mapin Magazins- June 1936
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praviders® computers over dial-up telephone |
lines, then transfer data 1o and from the |
Internet itself In that respect, they are pretty |
similarand. in fact. the packages can often be
used 1o cannect to different Internet service |
providers' computers, as long as the correat |
details can be entered. Turnpike prides itself
in that ability: This can be useful if you need

10 access more than one Internet service
provider for any reasan. If you cin have the
same interface whichever way-you surf the
Internet. things dre more familiar and, of
course, you'can be more effective

hd
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The Alternatives '
But these advantages can be outweighed by |
the disadvantages of complexin: Notevervone ‘
wants, or has the tme; to climb the learning
curve. Another impormant point is that not |
evenvone needs the hull abilities these Internet |
service providers give. ‘

S0, what if this form of Internet access is oo
daunting for you? What if you don't want all
the extraneous potential of the Internet? An
alternative can exist in a much cheaper way, |
in the form of bulletin boards. Bulletin boards
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have been around for a long time, almost as
long as computers themselves, I suppose. The
idea is that an organisation dedicates a
personal computer as a server and anaches it
with a modem to a telephone line. Users can
dial-up the computer server, and receive
(download) or post (upload) messages or
files, in a basically similar way to accessing the
Internet itsell

Whart's the advaniage of this? Well, while
the Intemetis a lasgely lonely place when you
firseaccess it, builletin boards can be exiremely
friendly. Server software for bulletin boards is
generally siréets ahead of Internet access soft-
wire in useriniendliness, because the jobit’s
doing is Far simpler than the job needed w©
cantrol Intermnet 4ccess.

On the other hand, bulletin boards usually
only provide limited fadilities, so you need 1o
check out what you're getting. It all depends
on the bulletin board itself. Many bulletin
boards ¢an give you an Intérnet e-mail
address: Some will give Usenet newsgroup
access, Some might even provide full Interner
access with World Wide Web browsing and
full file transfer abilities,

One of the best bulletin board server
software packages T've yet seen is FirsiClass,
1o say that FirstClass is simply bulletin board
server software is a bitofan understatement,
however, as it is capable of much more.
Nevertheless, to many bulletin board users
arount the wordd, that's how FirstClass first
comes 10 their attention.

‘There are several bulletin' boards around
the UK which use FirstClass — 100 numeraus
to mention. so Il just take a close look at two,
for companison purposes. The first I want to
highlight (one I use every day) is MacTel.
MacTel operates from two sites; London and
the Midlands, and subscribers can access
either. Users ideally need the FirstClass Client
applicaton, which is freeware and readily
available on magazine cover disks and the like.
FirstCGlass supporis command line logon as
well, after which, the Client software can
usually be downloaded from the bulletin
board, and for many users, this is a conve-
nient wiay 1o get it

Once connecied using the FirstClass dient,
things take a wonderful turn for the better.
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FirstClass gives a full graphical user interface
which is simplicity itself 1o use. The FirsiClass
desktop comprises folders (some set up by
the bulletin board supervisor, some adtled
by the user), which are apened by double-
clicking.

Inside, anv folder can be further folders
or files. The overall concept is, therefore,
very much like a decent modern computer
operating system. This makes the bulletin
board easy to get around. Folders and their
contents are initially set up then maintined
by the supervisor (often called the sysiem
operator. Or sysop), but subscribers have the
ability to create folders or move things around
their personal desktops, without affecting any
other users’ deskiops.

MacTel subsaribers are allocated an Internet
-e-mail address, This is a true e-mail address,
and from there; any user can post and receive
e-mail 10 and from any other Internet user
worldwide. E-mail messages 1o other MacTel
users on the bulletin board are roured
immediately to the other users' mailboxes.
On the other hand, like the majority of other
UK FirstClass bulletin boards, MacTel isn't live
on the Imternet, so Internet e-mail posting:
doesn’t take place immediately. Instead,
MacTel's FirstClass system ]ug. onto the
Internet (via an Internet service provider,
in the same way we've already seen) auto-
matically each night. taking advantage of
cheap rate elephone calls,

With this small provise of overnight
Internet e-muail delivery; though, the MacTe]
service (at £28 4 year) is incredible value. For
instance, as part of the Internet logon
overnight, MacTel warches and maintains
Usenet newsgroup echoes, so subsenbers can
request; read and post w any newsgroup of
choice. Also, a huge amount of shareware and
information is maintained in a wide-ranging
archive, which subscribers can:download to
their own compuiers, orupload to from their
computers. As readers might surmise from
the name, MacTel's content is biased owards
Macintosh users, though this is probably
because Mac users were the first o embrace
the FirstClass way of working as being closest
to their own computer operating sysiem's
way of working: There's nothing to prevent
Windows and DOS computers from accessing
MacTel (or any other FirstClass bulletin
baard), provided the Windows or DOS Client
software is used. For reference. the screen
shots of MacTel were tken off 4 computer
running Windews '95; which proves this.

The Best of Both Worlds

So, if all you want is email, access 1o news-
groups and file mansfer abilities, then a bul-
letin board like MacTel may do you proud. It's
friendly, easy 1o use and, above all, fun.
Howeven, FirstClass is capable of a lot more
than this. In-built 15 an ability (o aceess the
Internet through a live (thatis, full-time) link,
In other words, such a FistClass server cin be
the front-end ofallthe usual Intemet services.
You can log on onto the serverand treat it like
a bulletin board, you can e-mail messages
world-wide instantly, vou can aceess archives
in distant computersystems, and you can sarf
the Web: Indeed, the FirstClass Client soft-
ware has the necessary 1oals built in.

o date, however, due 1o the costs ofmain-
taining a live Internet link; such FirstClass
bulletin boards are few and far berween in the
UK There are quite a fewin the US, of course.
One UK FirstClass system 1o take the plunge
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is the frame. ‘To access the frame you have o
choices: First, you can dial up the senver over
a standard relephone line using the FirstClass
Client as the controlling procedure.
Alernatively, vou cin log on over a TCP/IP
linkin the same way ordinary Internet service
providers require. Again, though, this is con-
trolled with, and built into, the FirstClass
Client software. Subscribers choose
whichever is cheapest.

Where MacTel is a general bulletin board for
all computer users, the frame exists for a
specific group of computer users — those in
the media. Irs desktop illustrates the way
FirstClass can be adapted o suitjust about any
purpose. All subscribers need o access the
deskiop is a copy ofa settings file, which gives
the FirstClass Client the information required.

Tike MacTel, subseribers to the frame have
abulletin board as a central focal point, which
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takes the hassle out of on-line comptiter use.
However, whileit's just as easy o use and just
as convenient. there is the option of full
Interner access. That's the beaury of FirstClass;
it's so adapiable.

There are significant changes due in
FimstClass over the coming year, and it's just
possible that some Internet service providers
may change from the traditional socket-
to-the-Internet mode and start thinking about
how to imprave the service. Systems which
credte a decent graphical user interface, like
FirstClass, might be the way they move
forward. Let’s hopeso,

On-line in the UK

Meanwhile; there are a few Internet service
providers who don’t want to wait for
smndards 1o become siandards merely by
default Instead, they want o take matters in
their own hands, and provide services which
are significantly better than basic Internet
provision now: Such a service provideris UK
Online, which opened [or service only in
September. UK Online realised that compet-
ing for business dgainst traditional Intemet
service providers would be heavywork, so is
targeting a specific market (that of families)
rather than competing head-on. UK Online
realises that while the Interner can'be fun for
kids, parents don't necessanly want theni surf
ing where the Internet waves are 100 deep,
So, parents can specify which services, and
for how long, children can access. It's a
simple principle, which seems to work well in
practice:

UK Online charges aren't high, either. For
£9.99 (including VAT), subscribers have
onee-mail account and ten hours' access, For
£14.99 (again, including VAT — just compare
these prices with other Internet service
providers® prices). subscribers have 4 nifty
four e-mail accounts and unlimired access.

Cost isn't the only benefit of UK Online,
though. The interface features an easy-io-use
formar, not unlike a FirstClass one, built
around a well-conceived and well-designed
World Wide Web home page. It's presented as
an electronic magazine, from where you cin
access the various UK Online elements,
Continuing with the magazine appeamnce,
UK Online’s editorial policy ensures that
material provided on the pages is suitable
for its intended family audience. There's
enough on these pages, with all their links,
o keep most @Emilies happy, but if desired,
users have the option of using the
traditional Internet resources in a more
iraditional way:

While the in-built Tiber World Wide Web
browser incorporates on-line muil facilities
(using Windows, at least), UK Online has
recently licensed Microsoft's Internet Explorer
for Web browsing and NETetera for offline
mail and Usenet news reading. On the
MacOS, any Web browser and offline mail and
news reader has always been usable.

Therefore, it’s the UK Online format, like
the FirsiClass format, which stars o give
Internet services added value, Yes, we know
we can log on to the Internet with-a
mmaditional Internet service provider, but it’s
preity basic, isn't itz What can we have which
gives us added value? Whar makes the
Internet worthwhile? How can we tapinto its
vast resources in a sensible, easy-to-use way?
Is FirstClass or UK Online the way forwand?
For more answers o these questions, watch
this space.
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Of special interest to Macintosh Intemat
users, is the latest update of system
software. The US version, System 7.5
Update 2.0 is now availabie from Apple's
many US fip sites, along with AOL,
CompuSsrve and many bullstin boards.
i's not yet been localised for olher
countries, although Apple UK sxpecis
the localised UK version to be avallabls
within weeks. Meanwhile, those who
can't wail should download the US
version, which runs perfectly happily on
a UK machine (we can vouch for this
from personal exparience), in the full
knowledge thal Americanisms can be
expecied — Trash for Wasiebaske!, color
for colour and so on.

The update once more brings System
7 back into line for all Macintoshes.
The last batch of Macs required System
7.5.2, which couldn't actually be used
on previous Macs. With System 7.5
Update 2.0 (which is also known

as System 7.5.2 to illustrate its total
compatibility), every machine from the
ofiginal 1984 Mac Plus upwands can use
it, and it brings several new features.
Most imporiant of these (a5 faras we're
concemed here) is the general release
of Open Transpont, Apple’s new TCPIP
Intemst connection utifity.

Open Transport has several advan-
iagss over the Mac's pravicus TCPIP
connaction tcol. For a stan. it supports
high-periormance datalinks such as
ISDN, ATM and sc on. Another plus
is its multiple TCP ability. For anyone
with maore than ene Intemet service
provision, Open Transport can access
each semvice (over whatever connection
method you might use) reliably,
steadily, and there is never any need for
resiariing when changing methed. It's
also sxtremely siable, and considerably
faster in data transfer. 'Nuff said. Get
it while it's hot!

WELCOME 10 UK GNLINE

m

IU

EX{ UKONLINE

Welcome to UK Online!

'K

@Click here to enter UK Online if you're already a member.

info The latest news and mfunuguon about UK Onlme
for our free trial service, right now!

Enter our free trial service if you've already registered.

=

= Register

UK Online Now on the Mac

It cannot be a coincidence that in the
same month that Apple abolished
eWorld, UK Online (http://www.
ukonline.co.uk}, announced a Mac
version of its dial-up software.
Neveriheless, according fo Dr Tim King,
UK Online’s managing directar, it is a
natural extension to the UK Oniing senvice.
“We have been overwheimed by
requests from the Mac community to
offer access to our service from the
Apple platiorm. We are pleasad to say
that this is now available and is fully
suppoxted by our help desk team™, said King.
Family membership of UK Onling is
priced at £14.39 per month. This

includes four individual e-mail addre

Em!l
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Content in King

AOL (hitp:/Awww.aol.com) continuss to
launch new contenl in & bid fo attract
new members (o s online senvice. This
month, the company introduced a
Formula One Area. as well as content
from the Daily Mirror and Independent
into its virtual news room.

The Formula One forum covers all |
race, circuit, team and driver informa-
fien, and Grand Prix devoless can keep
up fo date with every aspect of the sport,
live and anline fram their own home
computers. The area also includes
details of the full UK television schedules.

Meanwhils, the New Media team at
Mirror Group and Newspager Publishing

has created exciting cnline versions of
the Daily Mirror and The Independent.
Both titles are updated daily and made
available every moming. The group's
ather titles— Sunday Mirror, The Peopla,
Sparting Life, Daily Record and Sunday
Mail, as well as elements of LIVE TV —
will follaw shortly.

If you missed out on the ACL cover
disk last month, AOL soffware can ba
ordared by ringing (GB00) 2791234, New
members will receive one menth's free
subscription, including 10 free hours
access to the AOL UK service.
Subsequent cosis willbe £5.95forup to
five hours of use and £1.85 per hour for
each additional hour.

BT to Launch Internet Serwce

BT (http/iwww.bleom) now wants a
slice of Intemet action. The company
launched a mass markel, dial-up Intemst

‘service at the end of March. Called BT

Intemet, the service is aimed at resi-
dential and small business cuslomars.

BT Intemet consists of a full range of
Internet services, including WWW
access, newsgroups and s-mail. The
semvice is based around an integrated
suits of Intemst softwars, includinga BT |
Infemst launcher fo conirod all appiications. |

However, BT clearly hasn't worked out
whatl's going on in the Inleme! service

markel. While most service providers
abofished up front fees six moenths ago,
the BT service has a starf up fee of £20.
Theresaiter, the monthly subscription fes
is E15, giving unlimited use of all BT
Internat services and applications.
Alternatively, customers can pay an
anrsl subscription fes of £150, a discount
of 16%. Meanwhile, calls to the service
will be charged at local rales nationwide,
atspesds of up 1o 28 BDObos. A teisphons
nelpdssk is available at local call rates.

For a BT Intemst information pack,
call (0B00) BD00O1.

.R- nnu- ﬂ

and unlimited access to the Intemet and
the UK Oniine service. The individual
sarvice, known as Personal Service, will
aliow up to ten hours of actess to UK
Onlinz and the Intemet at a cost of just
£9.93 per month,

Existing Interne! users can take
advantage of UK Online’s newswires,
information, clubs and magazines for
£4.99 per month. Oncs onling, there are
no additional charges. Full software is
provided to users, including Microsoit’s
Intemet Explorar, e-mail and 2 trial ver-
sion of the Newshopper ofi-line reader.

Caontact UK Oniins, Tk (01273) 702977

Three’s a Crowd? But Four?

Micresoft (httpJ//www.microsoft.com)
and AOL (bttp://www.acl.com) have
announced an alliance that will make the
soffvare giant's Intemet browser a kay
feature of the AOL online sanvice,
- In raturn, Microsoft has agreed to
include a deskiop folder in fulure varsions
of its Windows "95 operaling system to
afow easy atcass to AOL The announca-
ment is a blow o Natscaps (httpa/iivww.
netscape.com), which days earlier,
announced s own censing deal with AOL
However, AOL chairman and chigf
execufive, Steve Case, said that the
Nelscape dsal was aimed at the rala-
tively small numbar of people who sub-
scribe to the company's new
Intemat-only service, known &5 GhN.
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Clearly, Case's counterpart at
Netscape was hoping for more. Jim
Barksdale, President and CEO of
Netscape claimed, “The agreesment
enabies Netscape to immediately
extend its reach into the consumear mar-
ket by providing AOL's 5 million cus-
tomers with access to Netscape
Mavigator™.

Meanwhile, AOL rival CompuServe
(hitp:/iwww.compuserve.com) is also
in ialks to have its sofiware bundled with
the Windows 'S5 cperating system, after
Microsaft ditched ifs online netwark.
CompuServe has already tisd up a deal
with Meiscape to bundie the Navigator
brawser with access to the CompuServe
Information Servics. Interssting timas?

i
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i
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1
- foe

Qussafs  Fresertafions AR ConpufServe | felclertcd
o v
=) B E
Arad Gares Sl k= M==es Netwcd, Ervey Meshisp
Uringiler
Netscape Ships Nawgator 2.0
After months of Beia testing, browser and Windows NT operating

king, Netscape, is shipping the final
version of iis Netzcape Navigator 2.0
Internet client software. The new
browser can be downloaded at
htip:/fhome.nelscape.com, and is
available for Appile Macintosh
Microsoft Windows 3.1, Windows 85

environments.

Neiscape Navigator 2.0 includes a full
suite of Internet applicafions, including
WWW browsing and new coliaboration
features such as interactive e-mail, inte-
grated threaded discussion groups and
support for interactive multimedia.
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Gramophone Recordings
Past Perlect Recordings is maving
forward with the launch of is WWW sita.
The UK record company specialises
in remasiering the grea! sounds of the
20s, 30s. and 40s from the likes of

Duke Ellingion, Billiz Holiday, and Louis
Ammstrong. Visitors to the sils can fisten
to samples, access the company’s
extensive archive of jazz mamorabilia,
and place orders online at

htip:/fwww.pastperfect.com.

IEl

Welcome to Past Perfect
Ahout Past Perfect

New at Past Parfert
VWina FREF Ssmper CI
A List ofall ur Allinms
Order from Past Perfect
Mail to Past Perfect

ht 1]

We bayra mads rore

...with a clarity you won't believe
Music of the 20', 30's and 40°s Digitally Remastered

Wit the Critics are saving about us

siva nro of famar and siher ade A East

APaSTO
PERFECT

I P T

Free AOL Access into
the Classroom

All secondary schoots in England, Wales
and Scotland are bsing ofierad fres
access o tha Inlemel by AOL.

All secondary schools and local
education IT centres can apply for free
AOL accounts, which will give unlimited
access to all of AOL's channals, including
an in-depth National Curniculum area
provided by Anglia Multimedia, the
Infemet and WWW.

Jonathan Bulkeley, AOL's managing

directar said, “We believe that it is
impearative that schools become an
active part of the wider elscironic
commumnity, which is why we are opening
up AOL, a worldwide online servics,
free of charge for schools to use™.

A key feature of AOL's easy fo use
interface, which will reassure adults
supervising children onfing, is a powerful
parental cantrol facility, which enablas
teachers and parents to biock access to
specific areas of the AOL senvice, as
well as centain Intemet nawsgroups.

Yous drcover anew way 1o 2ee the Web
In o tme, 7ouE feel Hor 3 natve

B G Town 3D comnensy 15 2 sobd comfortstie
plece to 7and wide explorns the Het W have gashersd berbieds of edertarey, ueefid and
exkte Enks and glaced therm mn sppropnate bukings throoghot the towm.

| We recommend Netscape Naviestor. & 256 colors.

3D Techniques

It was only a matter of tme before some-
one cams up with a 3D approach to sur-
ing the: WWW. Well, nol quite. Old Town
Crossroads provides a familiar place for
first time users to start their Intemat

small town in the US. Stops at the site
include a cinema faature with links to
movie and telavision siles, 2 nswspapsT
feature with links to major news period-
icals; and the fown hall with links to pofit-
ical sites. Old Towns Crossroads is at

For sal:lhtc watchers, check out
Ihww Isat.org, witere you'll
find Eutelsat’s brand-new Web site,
Eutelsat’s aim is o provide sasily
accessible informaton regarding its
services, snd thar's the exsct natune of
the Web, of course. There are €ix msin
STeas, covenng topics as diverse as
television channels, radio Stations,.
satellites, corporate information,
Eutelsat on-line, 2nd highlighis.

If you've ever :lmagm there should
be a Yellow Pages for the Intemet, rest
safe in the knowledge that there is.
Comecnon—are! Tyo that hewe come to
our auention recently are WhoWhere2,
at hup:www.whowhere.com/, and
Fourll at hup:liwww.fourll.com/.
In either of thess; you can register o
have vour details stored, and scarch for
other Infemet U= you want to find.

Bririeh Telecom i staning to hecome
quite active in the Intemetrace. One of
its services, BT Campus World, is
speciticaliy for education, butis sullof
mterest to my UK Intemet freak Catch
it at hup:fwww.campus.bt.com/,
The system operates for schools as an

®nclosed space (ealled the Walled
Garden), where children can have fres
access. Intemetsites within the Walled
Garden are checked for sultability by
British Telecom, and to g=t out of the
Walled Garden and strf the rest of the
Waord Wide Web (or should that be
sow wild seede?), 2 password is neadad.
In other words, teachers canm ger out,
kids can’t. Even if vou're not &
registered user with password,
however, you can GCCess cerfain areas
such as Ordnance Survey pages,
like that showm

-
The month’s destinations

WhoWhere

“Etitolsat
V webzit=

adventure. The site is laid out like a hitp/iwww.gic.neVxroad html.
s Heltunr Wholihera? P arch ==————
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All of the books featured on this
page are available from Maplin
Regional Stores and by Maplin
Mail Order. To find your nearest
Maplin Regional Store Tel:
(01702) 552911 or to order

call the Credit Card Hotline

on Tel: (01702) 554161

TROUBLESHOOTING ANALOG CIRCUITS

by Robert A, Pease

Auto Audio
by Andrew Yoder

Choosing a stereo system for a car can
be intimidating. With the vast range of

Digital Systems This book contains a weaith of tips on the technigues and ﬁ?ﬁ&“ﬁ%cmg?: .‘l‘;‘_‘";”fick
Reference Book methods used to debug and troubleshoot analogue circuits. What they ean siford and Nooe for the
idgf-‘g‘ b,!:' B. Holdsworth Aimed at analogue/digital engineers, students and best — or rely on a dealer, As vell as

The Digital Systems Reference Book has
bean designed to provide comprehensihve
coverase of digital systems for everyone
working in the digita! field, incilding
engineers, atademics and scientists.

it has five sections — Fundamentals,
Devices for Digital Systems, System

Desizn & techniues, System Davelopment.

and Applications — each made Up of

enthusiasts, the book highlights the issues, gives advice on
the range of equipment that can be used to troubleshoot
and supplies step-by-step procedures to ‘walk you through'
analogue troubleshooting methods.

offening practical advice on how to
select and install in-car systems, it also
shows you how to maintain and keep
your system sounding at its best, There
are completa chapters on ampiiiers;
speakers and spesker enclosures; filters
and crossovers; antennas; wire, cabling,
cofinectors and transmission systems;
instaliations; maintenance. A wealth of
information in an easy to read shle.

seif-contained chapters writien by an 5 = e
acknoviedged expert from within 1991, e ( Q a
LIS O, 55 e 255 % 178mm, A g
Order As 95123 1595, 233 X 187mm; Order As 95142
(Thle Sht Analog (Auto Audio) £21.95 NV
Cret) £17.95 NV

A Reference Gulde to
Baslic Eiecironic Terms

Getting Staried In by F. A. Wilson
CMOS Clrcults Manual gggﬁﬂ;fecmnm This book is an ideal ald for all those,

by R. M. Marston

CMOS digital ICs have considerable
advantages over other digital IC typss
and this ussful smgle Volume guide
takes design engineers, (echnicians,
expenmenters, studentsand
enthusiasts throligh their basic
principles and charactenstics. Itdaals
with the subject in an easy o read and
non-mathematical manner while still
mgnaging to be very comprehensive.
It contains a number of fully tested
circuits, all making use of inexpensive,
easily available components.

BT

1988, 216 X 136mm, Order As 95124

Owen Bishop &5 the author of over 60
pooks, mostly in-slecironics, and this is
his guide for the absolute beginner who
wanls to get a good grasp of eleciionics
and 1o begin 1o competently build their
oWn projects. e book i intwo sections.
The first takes you through the theories;
components and technigues that you'll
need o be abls 1o bud the 30 ekechioncs
progects of increasing compleaty — including
such items as 3 moisture detector,
gittening party wear, a fire alanm, night
light, lig detector and minl organ— that
make up the hook's second section,
N [7 5
e /
AR (3'
1994, 178 > 110mm. Order As 95127

S0

expenienced or othenvise, who encounier
an electronics temm that's Unfamiliar,
forgotien of never. really been understood.
The author's system of references
ensures thal every term is backad up by
a ISt of oner reisvant or more fundamental
terms so that & chiosen subject can be
studiad to any depth required, It i5:an
imvaluabie source-book that should really
be visved as a whole range of basic
text books rolled Into one. This book is
likely © appeal to those in disciplines
as diverse as engineenng; science and
MECng Whare electionics s increasingly
becoming a pant of evenday life.

AR ?1 —g .

1092, 198 % 130mm, Order As 95126

(CMOS Circuits Manual) £14.99 NV (Get Start Pract Elec) £4.95 NV (Basic Electr Terms) £5.95 NV

! Britisn =] Amefican European = lustrated Soitback Hardback = Number

A Book T8 Book Book (" ﬁ | = | of Pages
] y = = - :
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SUBSCRIBERS Y

That's right, if you subscribe to Electronics—The Maplin Magazine, or J
take out a subsmptlon NOW, you will qualify for these amazing savings! "3

Humyl Offers end 31stMay-96 I Vi
VersaBrite Mitylite v

6,000 candlepower 400% more light
torch, supplied than a conventional
with 2 AA cells torch! Supplied
Catalogue with 2 AAA cells
Price £18.99 Catalogue Price £1199
SUBSCRIBERS' SUBSCRIBERS'’
PRICE £13.99 PRICE £8.99

.. S Discriminatin
50% : ch::t';nuit)gr

Tester Kit

51289 Audlo Mixer | oN SUBSCRIBERS' Prigeatgg%gfgg’
Catalogue Price £19.99 SPECIALS SUBSCRIBERS
SUBSCRIBERS' PRICE £14.99 PRICE £14.99

Dl.lal Display Code r sax '} TiErio-cLOCK
Thermometer/ 51990}
Clock 1

Catalogue Price < SAVE
£16.99 91
Spot PIR’
When ordering, please quote your Suscribers” Membership rmiber ( phorie Catalogue Price £17.99
AR et o Ut Pt Ao T Gl e SUBSCRIBERS'

refer to the 1996 Retail Catalogue as updated by the March price list. _
Overseas subscribers telephone +44 1702 554155 Ext. 326 for carriage PRICE 5-8.99 Al 4

charges. Normal UK mail order caniage charges apply. EGOE.

&) Add UK Camage €160 8



> SILICON <
EVOLUTION

Crystal Clear

Digital Potentiometers from Dallas Semiconductors
4 Fit electronic volume controls te your own circuits
% No moving parts to wear or become noisy
4 Simple push-button or puise eontrol
& Zero crossing for silent ‘wiper operation
@ Low power consumption at 3Vor 5V.supply 377777
# DS1802- Stereo log 10k pot; with mute/balance = =~ -
# DS1666- Log 50k pot with 128 resistance steps. .« T T
€ DS1869- Lin- 10kanﬂ50kpotsvnﬂ1pnsmonmemory - : Tra
€ Full data book avallable :

tmm

R

0 Ofrers o bt in UARTS for:eeriallcommuinioations =
g Inciudes two 16-Bit timers for precise event contml

& Provides 8-Bit refresh addressing for system DRAM _

The products featured here are just a small selection € On-chip clock generator and extended instruction set
from the new ranges of semiconductors now available from -

Maplin Electronics. If you are interested in these devices,
~or would like a list of new semiconductors introduced to the

Maplin range since publication of our September catalogue,
please send a stamped, self-addressed envelope to the
mail order address below. Please mark your envelope
. ‘New Semiconductors’. We will send you an information
pack containing shortiorm data for selected new products
and a complete list of all the new semis.

pual Digital Log. Pot., Onder Code LE19V, £4,79 - MOSFET N-Type 160V 125W, Order Code AX79L, £4.69
Digital Log. Pot., Order Code LE20W, £2.99 MOSFET P-Type 160V 125W, Order Code AX80B, £4.79
Digital Lin. Pot. 10k, Order Code LE21X, £3.69 MOSFET N-Type 200V 125W, Order Code AX81C, £5.29
Digital Lin. Pot. 50k, Order Code LE22Y, £3.69 MOSFET P-Type 200V 125W, Order Code AX82D, £5.49
Dallas Data Book, Order Code LES8Y, £5.49 Zilog Extended Z80, Order Code LE36P, £11.99

Telephone 01702 552911 for detalls _

of your nearest Maplin or Mondo store, | i ]
or-write to Maplin Electronics,

P.0. Box 3, Rayleigh, Essex SS6 8LR. - 0800 136156
All prices include VAT. Allitems w_\

subject to availablity. Hanaling chargs - s
j£1.£'35 per marit!yorder. E&OE. £ ELECTROMNICS N D BEYON D %
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