
automatic battery charger

Recharging lead -acid batteries is
often assumed to be an extremely
straightforward matter. And that is
indeed the ca assuming that no
special demandsse, are being made on
the life of the battery. On the other
hand, if one wishes to ensure that the
battery lasts es long as possible, then
certain constraints are placed upon
the charge cycle.
Figure 1 illustrates the ideal charge

norcurrent characteristic fora mal
12 V lead -acid battery which is coin.
pletely discharged. During the first
phase IA-B), a limited charging
current is used, until the battery volt-
age reaches approximately 10 V. This
restriction on the charging current is
necessary to ensure that the charger
is not overloaded lexcessive dies
nation). For the next phase IC-D1,
the battery is charged with the
.5 -hour charging current'. The size of
this current is determined by dividing
the nominal capacity of the battery
in emperwhourelAhl by 5. At the
end of this period the battery should
be charged to 14.4 V, whereupon the
final phase IE-F1 starts. The battery
is charged with a much smaller lop -
up' current, which gradually would
decrease to zero if the battery volt.
age were to reach 16.5 V.
The circuit described here (see
figure 21 is intended to provide a
charge cycle which follows that
described above. If the battery
is completely discharged (volt-
age <10 VI, so little current flows
through D3 that T1 is turned off.

The output of ICI will be low, so
that the base currents of T2 and 13,
and hence the charging current, are
determined solely by the position of
Pl.
If the battery voltage is between 10
and 14 V, D3 is forward biased and
TI is turned on. The output of ICI
still remains low, so that the charging
current is now determined by both
PI and P2. If the wiper voltage of P3
exceeds the zener voltage of DI, then
due to the positive feedback via R4,
the output voltage of IC1 will swing
up to a value determined by the
tenet voltage of DI and the forward
voltage drop of D2. Asa result It is
turned off and the charge current is

once again determined by the pos-
ition of Pl. In contrast to phase A-B,
however, the higher output voltage
of ICI means that current through
PI, and hence the charging current, is
reduced accordingly.
Since D2 is forward biased, the effect
of resistors R2 end 63 will be to
gradually reduce the charging current
still further, as the battery voltage
continues to rise.
To calibrate the circuit, P3 is adjusted
so that the output of ICI swings high
when the output (i.e. battery/ volt
age is 14.4 V.
By means of PI the 'tossup' charge
current is set to the 20 -hour value
(capacity of the battery in Ah divided
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Worn IM. Capacitors

Cla  Clb -4700p/00 V

R1 1k
R2 - 10 k
R3 B2 k
R0= 1 M

R5,R13- Sk2
R7 100 0
R8 - 3k8
R9 -
P1 100 k prom
e2 c 320 k 250 k preset
P3 - 10 k preset

SernIconduclors:
T1  TUN
T2 - BD138, 813100
T3 -T122955
D1  805,400 mW saner diode
02  DUB
O 3 5V6. 400 InW mom diode
1C1  701

Miscellaneous:

Tr - 10 V, 8 A mains transformer
B BODC10000 bodge rectlfort
fuse  0.5 A abblo

by 201 for voltages between 14.5 and
15 V. Finally, with a battery voltage
of between 11 and 14 V, P2 is ad-
justed for the nominal (5 -hour)
charging current.
The initial charging current (phase
A-Ell is set by the value of the
lop.up' current, and depending upon
the characteristics of the transistors,
will be approximately 30 to 100%
Wenner.
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afterburner
When carting a one journey after dart it
is useful to have a device which will
keep the interior lighting on fora while
after the doors have been closed, and so
make it cader for the occupants to
fasten safety belts and insert the
ignition key. This can be done with the
eimple time -switch circuit shown.
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