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THEORY OF OPERATION 

The "sc" chargers utilize phase-controlled firing of an 
SCR rectifier to obtain complete control over the charging 
voltage and current. Separate circuits are used to compare 
voltage against a reference value and to compare current 
against a separate reference value. 

Feedback control of the firing circuit is highly accurate 
for both voltage and current. No current drop is encoun
tered as the battery voltage rises during high-rate charging. 
When the charger has switched to its constant-voltage 
mode, the battery is supplied with whatever current is 
necessary to maintain its voltage but with no voltage 
difference occuring whether the battery demands high or 
low trickle current. 

Both current and voltage references are given negative 
temperature coefficients. In the case of the current
control system, this permits the charger to produce higher
than-rated-current until it comes up to temperature and 
provides a self-protecting tendency by reducing the charger's 
output when the ambient is hotter than rated. For the 
voltage control system, the charger's temperature charac
teristic is designed to match that of the battery. This 
provides optimum charging at all ambient temperatures • 
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INSTRUCTIONS 

The SENS Model SC Battery Charger is a voltage regulated-current 
limited battery charger suitable for use with lead-acid or nickel 
cadmium batteries. Ratings for various batteries are shovm on 
the data sheet. 

Upon receipt from the carrier, the unit should be carefully 
inspected for damage caused in transit. Any damage should be 
reported immediately to the freight carrier. 

The charger should be mounted on a viall or similar surface with 
at least 6" clearance above and below the unit to provide 
adequate cooling air. ~1ounting flanges are provided on the 
top and bottom of the unit. 

The lower front panel of the unit should be removed to gain 
access to the terminal block to make AC input and DC output 
connection. Conduit entry is provided at the bottom for AC 
and DC conduits. 

The unit is factory adjusted for values shmm and field adjustments 
are normally unnecessary. In the event it is necessary to make 
voltage adjustments, they may be made as follows: (Due to the . 
time required for the battery to respond to changes in voltage 
setting, adjustments should be made in small increments.) 

FLOAT VOLTAGE:: I·lith the switch in the "float' ;:;osition, insert 
an insulated scre,.,driver through the lot-:er screen 
into the hole in the black box nearest -the 
outside of the unit and adjust to the desired 
level. This adjus tment should be made only 
after the unit has been operating in the IIfloat ll 

mode for at least 2 hours. 

BOOST VOLTAGE: (Note: Float voltabe must be correctly set 
before setting boost voltage.) With the switch 
in the "boost" position, insert an insulated 
scre~vdriver through the lower screen into the 
hole in the black box nearest the center of the 
unit and adjust to the desired boost voltage. 
This adjustment should be made only after the 
unit has been in the "boost" mode of operation 
for at least 2 hours to insure that the unit 
is at the correct operating temperature . 



• 
, 

• 

• 

T"OUBLE SHOOTING .-----

As this unit has been manufactured using only carefully select
ed components, it is unlikely that any malfunction will develop; 

however, should the charger fail to operate properly, the 
following procedures will make it possible to isolate the source 
of trouble: 

1. Check fuses in both the AC and DC lines with ohmmeter 
to be certain that they have not blovffi. 

2. Check battery polarity by observing voltmeter. If volt
meter reads in reverse direction, the battery has been 
connected improperly. 

3. Check battery voltage by observing voltmeter. If voltage 
is less than 50% of nominal battery voltage, the control 
circuit may not permit the unit to function due to its 
inherent short-circuit protection feature. If this is the 
case, it may be necessary to temporarily connect another 
battery in parallel to raise the voltage sufficiently 

4. 

for the unit to operate. 

If neither fuse is blown, and the battery polarity and 
voltage are correct, additional tests should be made 
as follows (after disconnecting unit from the AC line 
and from the battery): 

a) Check resistance of R-l with ohmmeter. 

b) Check rectifier elements (RECT-l) using ohmmeter. 
Each element should have resistance of more than 
10 K ohm in one direction and with ohmmeter leads 
reversed should read mid-scale or less in other 
direction. If a diode has lo\V resistance in both 
directions, assembly RECT-l should be replaced. 

c) Check both SC~-l using ohmmeter. Resistance between 
anode and cathode should be more than 10 k ohms 
(SCR units may be one of following): 

-cathode 

cathode 
D 

cath. 
anode anode 0 
gate gate 

anode 
( top vie"tv) (top view) 

-'~ 

-:: 
? 
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Trouble Shooting Page -2-

d) If R-l, RECT-l and both SCR-l check out as noted in, 
a, band c, replace CC-l and both SCR-l 

5. If fuse in AC line is blmm: 

a) Check RECT-l element's as in 4 (b) • 

b) Check SCR elements as in 4 (c) • 

c) If (a) and (b) tests indicate no failure, transformer 
T-1 should be checked by disconnecting one of its 
secondary leads, inserting a new fuse in the AC line 
and applying AC power. If fuse blo1;vs, connections 
should be examined for short circuits and if none 
are found, T-l should be replaced. 

6. If fuses in both AC and DC lines are blolm: 

a) Check R-l ~,ith ohmmeter. 

b) Check Hiring associated I;ith R-l. 

c) Check RECT-l elements as in 4 (b) • 

d) Check both SCR-l as in 4 (c). 

e) If steps (a) through (d) fail to disclose a defective 
component, replace CC-l and both SCR-l. 

7. If the unit charges at tHice the normal current or lr.ore: 

a) Check R-l Hith olmulleter. 

b) Check I;iring associated Hith R-l. 

c) If both (a) and (b) are correct, replace CC-l and 
both SCR-l. 
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