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Constant-current
tED navigation lights

This constant-current LED circuit
has been used as the basis for a 24-
LED navigation light on a yacht. The
LEDs were arranged in two staggered
rows around a 32mm plastic pipe
placed in a small glass jar. For a
24-LED array, eight of these current
sources will be required.

The LED drive circuit works as

follows. The LM334 constant current
source maintains
a nominal 64mV
between its "R"
and "V-" terminals
and it does this by
adjusting the base
current of transis-
tor Q1 so that the
collector current
is 19.39mlt. Atthis
cufient, the volt-
age across the 3.3Q

resistor is maintained at 64mV a¡d
so the three series-connected LEDs
are operated at a constant 19.4m4.

Four of these drive circuits were

each built onto two circular pieces
of Veroboard which were then
stacked inside the glass )an'|he 24
LEDs were then wired to the drive
circuits.

The accompanying photos show
how the assembly is wired and
housed in the jar, The plastic lid
needs to be painted with several
coats of white acrylic to prevent
deterioration due to [fV exposure.

]osh Stevenson,
Kotare, NZ.

Replacement

lor small petrol motors
If the CDI module in your motorbike, outboard, ride-on mower
or other small petrol motor fails, you could be in for a shock.
Depending on the brand or model, they can cost up to $+OO. You
can build this one for less than $50 and it will do the same iob
for most engines.
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module for motorbikes, outboards a¡d
other small petrol motors, You can
understand why. It can be a real shock
to front up to your local dealer and
find out the price for such a module.
It is even ha¡der to justify the prices
charged when you see the circuit
components involved,

Those days, a great many small pet-
rol engines use a Capacitor Discharge
Ignition (CDI) module. The high-volt-
age capacitor is charged directly from
a generator located on the flywheel,
A battery may still be included and
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used to drive lights and ancillaries
but this is used independently of the
ignition.

CDI is a great improvement on the
old magneto ignition systems, Not
only does the CDI deliver higher spark
energy but it also dispenses with the
points which were inevitably subject
to wear and required periodic clean-
ing, adjustment and replacement.

The one drawback is that CDI sys-
tems don't last forever - they can fail.
While the failure can be within the
flywheel generating coils or the igni-
tion coil, it is most likely to be the
CDI module itself and then you will

find that the replacement can be very
expensive.

The CDI Module described here
maybe used to replace a failed factory
unit for an engine that incorporates a
generator and trigger coil to provide
the high-voltage and the firing point.
Most of these CDI systems operate in
a similar way but there are variations
in design that use the opposite polarity
for voltage generation and are therefore
unsuitable for our module.

While some tests can be performed
to check for suitability, we cannot
guarantee that the module will work
for every engine, Even so, because this
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Optical smoke
detector

This smoke detector circuit is
based on a standard photo-inter-
rupter as used in many computer
printers. It contains an infrared
LED facing a phototransistor across
an air gap.

br this circuit, the collector of tìe
phototransistor (PS1) is connected
to +1.2Y via a 2,2kC) resistor and
trimpot VR1. The collector also

d¡ives the non-inverting input (pin
3) of op amp IC1 which functions
as a comparator.

Normally, tìe output from the
infrared LED shines across the gap
and turns on the phototransistor
which pulls pin 3 of IC1 low As a
result, the comparator's output at
pin 1 will be low and transistor Q1
will be off.

If enough smoke passes through
the gap, the infrared LED's output
will be blocked and pin 3 of IC1 will
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go high and so Q1 will be turned on.
This will uigger amonostable timer
based on 555 timer IC2 and this will
sound the piezo bttzzer for a time
determined by the 100kO resistor
and 100pF capacitor at pins 6 & 7.
Tïimpot VR1 is used as a sensitiv-
ity control.

A suitable photo-intemrpter can
be obtained from faycar (Cat. ZD-
1e01,).

T. K, Ha¡eendran,
Kerala,India. ($35)
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