








Having finalised the positioning of the
p.c.b., the next task is to establish the posi-
tion of the fuseholder in the case. This is
mounted on the box base and a small hole
should be marked and drilled to take the
holder fixing bolt.

Now attach the p.c.b on the removable
panel, using small nuts and bolts with spac-
ers between to allow the le.d.s to take up
their correct positions. The spacers are
trimmed to the required length by cutting
them to size with a small hacksaw. Secure
the fuseholder in position and solder the +V
wire leading from the p.c.b. to one end of it.

PROBING QUESTION

Prepare the probe which is supplied with
the specified box. This needs care and
patience. Cut off a Scm piece of stranded
wire and strip a small section (about 2mm)
of insulation from the end. Solder “tin” the
bared wires and insert them into the hole in
the probe.

Now “feed” solder into it until it is
almost level with the rim of the hole - it
must not bulge above it. It is very easy to
make a poor joint which parts easily -
check carefully.

When satisfied, push the larger plastic
bush over the probe. Pass the wire through
the smaller bush and engage it with the
larger one. This leaves a recess which will
be gripped in the larger of the two holes in
the ends of the case when this is assembled.

If the recess is too wide, the soldered
joint is probably too thick. Solder the end
of the wire to the free terminal of the fuse-
holder. Check the position of the flying
lead in the other recess and, leaving a little
slack, place a tight cable tie around it to
provide strain relief.

Assemble the case using the plastic
bushes and screws provided with it. Make
sure the probe and flying lead are correctly
located in the holes and check that the fly-
ing lead cannot be pulled free by any rea-
sonable amount of force.

Make a label to cover the rectangular
opening in the face of the front panel of the
box. Fit a crocodile clip appropriate to the
size of battery to be tested to the end of the
flying lead.

TESTING

Testing is not absolutely necessary. You
could use a “proof is in the pudding”
approach. However, some kind of basic
check is probably a good idea and if you
have a digital voltmeter, you could confirm
the operating points. In the prototype unit,
these were all within 0-05V (50mV) of the
nominal values.

Always take care to connect the circuit
with the correct polarity. In two tests on the
prototype, incorrect polarity resulted in the
fuse blowing but everything else survived.

However, this MUST NOT be relied on
and damage could occur. The value of the
fuse is higher than is strictly necessary
because the very low values have a signifi-
cant resistance which would result in an
unacceptable voltage drop.

If you are using the instrument to check
the state of charge of a small battery, it will
be convenient to use a direct method of
testing. Begin with a fully-charged battery
and run it down using the piece of equip-
ment with which it will be used or a small
bulb of comparable power rating.

Completed “checker” with the removable side panel, holding the p.c.b., slotted

into position ready for closing-up the box.

Aim to discharge to the low point over a
period of 10 to 15 hours — do not try to
hurry the job by applying a large load. For
example, if the capacity of the battery is
7Ah, it will discharge to the end point if
500mA was drawn for about 14 hours.

“This could be obtained using a SW or
6W car-type bulb. In practice, the capacity
may be considerably less than the nominal
value depending on the amount of service
the battery has given and how carefully it
has been used.

TAKING THE LOAD

Connect the load (bulb) for 15 minutes,
disconnect it and allow the battery to rest
for about 15 minutes. Connect the Tester
and note that all l.e.d.s come on.

Connect the load again and continue dis-
charging for set intervals (say, 30 minutes),
allowing a 15-minute rest in each case
before making the check. Keep track of the
total elapsed discharge time.

You should find that the green, yellow
and orange led.s go off at reasonably-
spaced intervals. Do not wait until the red
l.e.d. goes off — you could damage the bat-
tery. If it happens by accident, re-charge
promptly.

If you are using the unit to test a car bat-
tery, it would not be advisable to run it
down in the way described above because
the car is likely not to start afterwards!
Either the operating points will need to be
taken on trust or you could test the unit
with a bench power supply having a con-
tinuously-variable output voltage. Again, a
digital voltmeter would determine the
operating points accurately.

A BIT CRANKY

As stated previously, the red l.e.d. will
normally remain on during the test unless
the battery is seriously discharged (below a
terminal voltage of 9-8V). You could regard
this as corresponding to the minimum state
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of charge which could be reached by
accident and which would demand imme-
diate re-charging. It also provides the
“Crank Test” (see below) which is only
applicable to car batteries.

A lead-acid battery has such a low intemnal
resistance, that any normal load placed on it
will result in only a small voltage drop (very
small indeed with a physically large battery
such as a car battery). Thus, virtually the full
available voltage will appear across it.

However, when the battery is subjected
to a very heavy load, even this small inter-
nal resistance will result in a significant
voltage drop and this is subtracted from the
supply to give the “terminal voltage™. In
this case, it does not mean that the battery
is necessarily low on charge.

In a car, the heaviest load is imposed by
the starter motor while turning the engine
(“cranking”). The voltage may then fall to
some 10V.

With a battery nearing the end of its ser-
vice life, the internal resistance tends to rise
and the voltage will fall still further.
Eventually, it will reach the point where the
starter motor fails to turn quickly enough to
start the engine. It may not even turn at all.

To perform a crank test, first ensure that
the battery is in a good state of charge. It
will be helpful if you can prevent the car
from starting (consult the workshop manu-
al to make sure this is safe/possible). The
tester is then applied to the battery while an
assistant operates the starter. Take great
care to avoid hot or moving parts!

The red l.e.d. should remain on
(although it may flicker a little). If it goes
off immediately or very quickly afterwards,
the battery should be renewed. ’

Do not run the test for more than a few
seconds since the battery will run down
rapidly and may not start the car next
time. There could also be problems with
the engine flooding making it more diffi-
cult to start. O
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