





INSTRUCTION MANUAL

FOR

BATTERY CHARGER

PP-6241/U

WESTERN RESERVE
ELECTRONICS, INC.

CLEVELAND, OHIO






PEM 11-6130-351-15
{DRAPT TECHNICAL MANUAL}

DEPARTMENT OF THE ARMY
Beadquarters United States Army Blectronics Qommend
Fort Mommouth, New Jersey 077032

13 August 1969

1. This Draft Technica! Mamnual is effective upon yeceipt and
provides instructions for operator, organizational, direect
support, general support, and depot persomnel of Charger, Battery
PRI AL,

2., This is o Draft Technical Manual finterim manuall} to be
destroyed upon reeceipt of the official Technical Msnual T 1l
613035115,

FOR THE COMMANDER:

E, V. SPAETH
Chief, Test Equipment & Power Sources Div

Maintenance Engineering Directorate






TABLE OF CONTENTS

PARAGRAPH PAGE

SECTION 1 - GENERAL INFORMATION

i-1 GENERAL i i it it i e it b s e e i-1
-3 FONCTIONAL DESCRIPTION .. ... nn i-1
-5 DEYSICALDESCRIPTION . . . . v vt v v ev e nnanme s ns -1
-7 i-1

BPECIFICATIONE . ... it e i i et o s en e s

SECTION 2 - OPERATION

2-1 GENERAL . . .. ittt it to e nasan e P

a3 OPERATOR CONTROLE AND INDICATORS . ........ 2

2-5 OPERATING PROCEDURES ................... 2~
2-8. Preliminary Operations ..........cvv vs 2
2-7,  Silver-Zinc Batteries ... .. e e s 2
2-8.  Batteries of Other Types than Silver-Zinc ... 2

SECTION 3 - MAINTENANCE

GENERAL it it i it it it i aeses s ae o scnans
CALABRATION .. ... .. ..t ci e nncnnnncns
3-5. Calibration Test Equipment . . . .. ... .. ...
3-6.  Calibration Check Part T, Zero Volis Cutoff ..
3~-7. Calibration Check Part I Upper
Cutoff Voltage . . . ..., v i v v v v v i v v
8., Calibration Check Part II; Charge Current ..
-9, Recalibration Part I; Zero Volts Catoefi . .. ..
10. Recalibration Part IT; Upper Cutoff Voltage. . . .
~1%, Recalibration Part 11§, Charge Current . .. ..
3-12 PRINCIPLES OF OPERATION .. .. ... . v v
3-19 TROUBLE SHOOTING . .. ot vt vt bt n ot ss oo o v
3~21 MAINTENANCE ANDREPAIR .. ... .« i e eneas
3-22. Preventive Maintenance . ... ... vt
3-23. Fuse Replacement . .. .. v e v v mcnnuo
3-24. Lamp Replacement .. ... .o vsenonon
3-28. Charger Assembly Removal ............
3-26. Board Replacement; Power Supply Board
and Confrol Board . . .. v v v vn v v v v o
3-28. Board Replacement; Mother Board .. ... ...

c{ow
L0

H

v Lo 0o £
[

1t E 1 1 T o1 o1 1 I
RO OO LT e G0 B GO DI B BD

wwwmmw&owmwww

Py
o1 R

N
fo

3-29 REPLACEMENT PARTE . . . . .. o v i i e



1-0

Figure i-1, Battery Charger PP-6241/U



SECTION 1
GENERAL INFORMATION

1-1, GENERAL,
1-2, This manual contains information required for
operation znd maintenance of Baitery Charger PP~
6241/0 (see Figure i-1).

1«3, FUNCTIONAL DESCRIPTION,

i-4., The PP-5241/U 1s a portable, three channel
batiery charger that contains precision solid state
glectronic control developed tomeet militaryreguire-
menis for charging silver-zinc baiteries such as
BB-451/U, The emupment is designed with digitally
dialable cutoff voltage programmable from the front
1-7,. SPECIFICATIONS,
Channel Specifications:
Number of Channels:

Current:

Ranpe:

ACCUTACYT! + v v v v v v v e e m v v o et a i e s

Cutoff Voliage:

Silver-Zine Range: .+« - v v o v v v v i a v
ACQQUIECT! « + v v v o v v et et ma i m e e e

Dialable BANEE: -« v v v o v v vt am s e e s

AQCUTACY. © v v v e v v et c i e e e s

Cuiput Voltage Waveform: ... .. ... .. . ..

Unit Specifications:

POWEr SOUPCE. + v v v v ot ot o e em e e e

Input Current: . .. o i e e
Ac CUTEAGY! » v = v v et s m v w vt v s v et s o e

Physical Specifications:

Overall DImengions: - « » « v ¢« « e v vt v v e 0o an

Weight:

Accessories furnished:

{1} Input Power Cable .

(3) General Purpose Charging Cables
(3) BB-451/U Charging Cables

{1} Tnstruction Manual

.............................

panel in one-tenih volt steps from 0.0 to §6.0 volis,
Dialable cutoff voliage extends the capabilities of
the FRattery Charger so ithat it may charge silver-
cadmium, nickelecadminn, and lead-zeid batieries

in addition to siiver-wine bpatteries,

1-5, PHYSICAL DESCRIPTION,

1~8, The Battery Charger, housed in a watertight
field case, includes one (1) Input Power Cable,
three {(3) General Purpose Charging Cables, three (3)
BR.451/7 Charging Cables, and one (1} instruction
Manual, The case's detachable cover provides glorage
space for the accessories,

Three functionally independent channeis.

Selectable at 1,0 or 2,25 amperes,

+ 5% independent of batiery voitage.

8, 16, or 32 volts.
= 1% derated + 1% at temperature extremes,

Digitally dialable in 0,1 wvolt steps from 0.0 to
38,0 volts.

+ 2% of value dialed from 1.0 o 36,0 volis.

RMS to Average ratio (form factor) less than 1.28:1.

105 to 132 V.a.c., 50 to 400 Hz, single phase,
4 Amperes.

Stated accuracies are over an ambient temperature
range of 15°C, to 35°C. Cutoff voltage measured at
the Charger Assembly terminals, Usable with a
glight reduction in aeccuracy from G°C. to 6B°C.

13-5/8"W,, 11" H,, 11-1/2" D,
Net 38 pounds.

Watertight field case, Detachable cover with ac-
ceggory storage,
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2~1. GENERAL,

Z-%. This gection provides the information required
for proper operation of the Battery Charvger,

Z-3. OPERATOR CONTROLS AND INDICATORE,
2.4, Locations of the operator controls andindicators
are ghown in Figure 2-1, Table 2-1 provides infor-

SECTION 2
OPERATION

mation on the function of each of the coptrols and
indicators, I should be remembered that the Battery
Charger has three identical charging channels and
that controls and indicators numbered 4 through 10,
though shown for- enly -one chamnely pertain to all
three channels,

!
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Figure 2-1. Operator Control and Indicator Locations

TABLE 2-1. FUNCTIONS OF OPRRATOR CONTRGLS AND INDICATORE

FINI} NG.

CONTROL/INDICATOR

FUNCTION

Power Cable Connector

Connector for the Input Power Cable.

Input Fuse

Fuse in the input power lne.

POWER/CN Switch

Activates the input power circuit and the Power Supply Beard.

SR I

CHARGE CURRENT
Selector Switch

Selects charge current (1.0 or 2.25 amperes) supplied by the
channel. When set to 8TART, closes the lamp ecircuit for lamp
check., When released from START, initiates the charge at the
selecied rate,

5 Range Switch Selects either a preset charge cutoff voltage for silver-zinc batteries
{8, 16, or 32 volts) on the SILVER ZINC range, or the tens digit of
the adjustable cutoff voltage setting on the ADJUSTABLE range.

& Unit Volts Selects the units digit of the voltage cutoff setting when the Range

Selector Switch switch ig in the ADJUSTABLE range.
7 Tenth Volis Selects the tenths digit of the voltage cutoff setting when the Range
Selector Switch gwitch is in the ADJUSTABLE range.
8 Charging Cabile Provides comection 0 the battery being charged through a
Connector charging cable.
-9 CHARGING Lamp When illuminated indicates that charge current is flowing.
i0 Cutput Fuse TFuse in the channel output circuit.

a-1




2-5, OPERATING PROCEDURES,

2.6, Preliminary Operations. Before charging bat-
teries, it ig necessary to perform the following
operations,

a, Connect the Battery Charger to a source of AC
power (100 to 132 V.a.c., b0 to 400 Hz, single phase).

b, Set the POWER/ON switch fo OR.

2=7, Silver-Zinc Batteries, To¢ charge a silver-zinc
battery, perform the following operations.

4. Seiect a channel and set the Range switch to the
desired silver-zinc cutoff voltage (8, 16, or 32 volts
for a 6, 12, or 24 volts nominal silver-zinc battery),

b, Connect a charging cable from the selectied
channel fo the battery. Observe correct polarity,

NOTE

Special charging cable assemblies are sup-
plied for use with Type BB-451/U silver-
zinc batteries,

¢, START the channel at the desired charge current,
Observe that the CHARGING lamp turns on when the
CHARGE CURRENT Selector switch is in the START
position,

NOTE

If the CHARGING lamp does not stay on
after the START action, {I) the silver-zinc
battery is either in a harmfully discharged
state or shorted, (2) the battery is at or
above the selected cutoff voltage, (3) the
charging connector has not been comnected
to the battery properiy, or (4) the channel
fuse is burned out, To manually stop the
current while the battery is charging, turn
the CHARGE CURRENT Selector swiich to
OFF,

d, Az the battery charges, its terminal voltage will
rise., Upon reaching the full-charge cutoff voltage,
the channel will automatically stop charging and the
CHARGING lamp will turn off,

NOTE

The battery will, by its nature, decrease
in voltare when the charging current stops,

2-2

2~8. Batteries of Other Types than Silver~Zinc, The
Battery Charger may be used to charge batieries of
other types than silver-zine batteries (i.e., silver-
cadmium, nickel-cadmium, and lead acid batteries),
Perform the following operations:

a, Seleot & chammel and set the Range swiich to
the tens digit of the desired voltage cutoff (U, 10,
20, or 30 volts). Set the Unit and Tenth Volt~Selector
switches to the positions required to fully define
ihe cutoff voliage,

NOTE

The maximum dialable cutofl voltage for
the battery charge is 36.0 volts,

b, Connect a charging cable from the selected
channel, Obgerve correct polarity.

¢, START the channel at the charge current re-
commended by the battery manufacturer, Obgervethat
the CHARGING lamp turns on when the CHARGE
CURRENT Selector swiich is in the START position.

NOTE

If the CHARGING lamp doss not stay on
affer the START action, (1) the batiery
is at or above the gelected cutofl voltage,
(2) the charging connector has not been
connected to the battery properly, or (3} the
channel fuse is burned out. To manually
stop the current while the battery is charg-
ing, turn the CHARGE CURRENT Selector
switch to OFF,

d. As the battery charges, its terminal voltage will
rise, Upon reaching the full-charge cutoff voltage,
the channel will automatically stop charging and
the CHARGING lamp will turn off,

NOTE

The battery will, by its nature, decrease
in voltage when the charging current stops,



SECTION 3
MAINTENANCE

3-1, GENERAL,

4e2. Meintenance information for the Battery Char
is divided ipto five principsl sections; (1) s
bration, (2) Principles of Operation, {3) Trouble
Shooting, (4) Maintenance and Repair, and (5) Re~
placement Paris, The procedures and deseriptions
which follow, supplemented by pertinent tables, il-
lystrations, schematics, and component location in-
formation, provide all the information necessary
for maintenance and repair of the equipment.

3.3, CALIBRATION,

3.4, Calibration procedures for the Batiery Charger

are divided into two parts, checks for proper cali-
bration and procedures forrecalibration ofthe equip-
ment, When the calibration of the Batiery Charger
iz {c be checked, zil three of the calibration checks
must be performed, and in order presented, Cali-
bration checks and the recalibration procedures must
be performed wiith the Battery Charger at room
temperature,

-5, Calibration Test Eouipment, The test eguipe-
ment required for calibration checks and recali-
bration procedures of the Batiery Charger are
listed in Table 3-1.

TABLE 3-1. CALIBRATION TEST EQUIPMENT
NOMENCLATURE APPLICATION RANGE ACCURACY
Voltmeter Calibration 0-100 vde = 1% of indication {Model 310A; Western
Checks Reserve Electronics, Inc. FSN: 6625-420-
6143 or Model 300M; Western Reserve
Electronics, Inc. FSN: §625-533-2406
or egquivalent)
Ammeter Calibration 0-1 ampere + 1% of indication (Model 300M; Western
Reserve Electronics, Inc. FEN: 6625-933~
2408 or equivalent)
Voltmeter Recalibration 0-1C vde + {.1% of indication

3~6, Calibration Check Part I. Zerc Volis Cutoff,

The calibration check for the zero volts cutoff is
to be performed for each of the three charging
channels, Periorm the following operations,

a. Commect the Input Power Cable fo the Battery
Charger and to a source of line voltage,

b. Set the POWER/ON switch to ON,

¢. Connect a General Purpose Charging Cable to the
channel to be tested and shortthe cable clips together,

d, Set the Range gwitch, Unit Volis Selecior switclh,
and Tenth Volts SBelector switch for a cutoff voliage
of 00,0 volts.

e, Turn the CHARGE CURRENT Selecior switch to
the 1.0 A START position and hotd, The CHARGING
lamp will be illuminated with the CHARGE CURRENT
Selector switeh in the START position.

f, Release the CEHARGE CURRENT Selector switch
from the START pesition, The CHARGING lamp
should turn off within 5 seconds of the time the
CHARGE CURRENT Belector swiich is released from
its START position,

g. If the CHARGING lamp remains illuminatedionger
than five (5) seconds after reieasing the CHARGE
CURRENT Selector switch from the 8TART position,
recalibration is necessary. Perform Part 1 of the
recalibration procedure {See Paragraph 3-8),

h, Set the channel for a cutoff voltage of 00,3
volte,

i. Turn the CHARGE CURRENT Belector switch
to the 1.0 A START position and hold, The CHARG.
ING lamp will be illuminated with the CHARGE
CURRENT Selector switch in the START position.

j. Releage the CHARGE CURRENT Selector switch
from the BTART position. The CHARGING lamp
should stay on.

k, If the CHARGING lamp immediately turns off
after releaging the CHARGE CURRENT Selector
switeh from the START position, recalibration is
necessary., Perform Part I of the recalibration
procedure (See Paragraph 3-8},

81



3-%. Calibration Check Part II; Upper Cutoff Voli-

age, The calibration check for upper cutofl vcltage
should be performed for each channel. Perform the
foliowing operations.

a. Select any storage battery with a terminalvoliage
greater than 20 volts,

b, Connect & Genersl Purpose Charging Ceble to
the Battery Charger and to the battery (be sure to
observe correct polarities),

¢, Connect z voltmeter (accurate to within 1% of
the indication) across the battery terminals (be sure
of sorrect polarities),

d, Measure and record the terminal voltage of the
battery (Vb)“

e, Use the wvalue obtained in step d to calculate
the battery voltage plus 3% (Le., Y, + .83 V).
Record the result,

f. TJse the value obtzined in step ¢ to calculats
the battery voltage minus 3% (Le., Vi - .03 Vi
Record the result,

g, Set the Range switch, Unit Volts Selector switeh,
and Tenth Volis Selector switch for a culoff voltage
equal to the value obtained in step £,

h., Turn the CHARGE CURRENT Selector switeh
to itg 1.0 A START position and hold, The CHARG~-
ING lamp will be {lluminaied with the CHARGE
CURRENT Selector switch in the START position,

i. Release the CHARGE CURRENT Selector switch
from the START position. The CHARGING lamp
should turn off immediately.

i. If the CHARGING lamp remains illuminatedlonger
than 1/2 second after the CHARGE CURRENT switch
iz released from the START position, recalibration
is necessary, Perform Paris II and III of the re-
calibration procedure {See Paragraphs 3-10and 3-11).

k. Set the channel for a cutoff voilfage equal to the
value obtained in step e.

1, Turn the CHARGE CURRENT Selecior swiich
to its 1.0 A START position and holid, The CHARG-
ING lamp will be illuminated with the CHARGE
CURRENT Selector switch in the START position,

m, Release the CHARGE CURRENT Selector switch
from the START position. The CHARGING lamp should
stay on longer than 1/2 second,

n. If the CHARGING lamp turns off immediately
after the CHARGE CURRENT S8elector switch is
releagsed from the 8TART position, recalibration is
necessary, Perform Parts II and III of the recalibra-
tion procedure {See Paragraphs 3-10 and 3-11),
3-8, Calibration Check Part HI; Charpe Current,
The charge current calibration cheek must be per-
formed for each of the three charging channels.
Perform the following operations,

32

a. Connect a General Purpose Charging Cable to the
channel to be tested.

b. Connect the ammeter (get to its 1 ampere range)
across the charging cable clips (be sure to observe
correct polarities),

¢. Set the Range switch, Unit Volis Selsctor switch,
and Tenth Volts Selector switch for a cutoff vollage
of 30,0 volis, '

d, Bet the CEARGE CURRENT Sesiector switeh io
1.0 A and START,

e. Dbserve an indication of 1,00 amperes #+ 5%
{i.e., 0.95 to 1.05 amperes) o the ammeter,

i, ¥ the ammeter indication ig nof within the limits
gpecified in step e, recalibrafion is nscessary, Per-

© form Part II of the recalibration procedures (See

Paragraph 3-11},

3-8, Recalibration Part 1. Zerc Volig Cutoff, The
recalibration procedure for =zero voite cutoif must
be performed for gach of the three charging channele,
Perform the following operations,

a, Remove the Charger Assembly from iis case
bottomm by performing the operations of Para-
graph 3-25,

b, Connect the Input Power Cable to the Battery
Charger and to a source of line voltage.

WARNING

Dangeroug voltages are exposed with the
case bottom removed, Caution should be
exercised to avold injury,

¢, Set the POWER/ON switch to ON,

d, Connect a General Purpose Charging Cable to
the channel {o be calibrated and short the cable clips
together,

e, Set the Range switch, Unif Volts Selector switch
and Tenth Volts Selector switch on the channel to
be calibrated for a cutoff voltage of 06.0 wolis,

£, Turn the shaft of potentiometer R422 on the Cone
trol Board of the channel to be calibrated full clock-
wise (See Figure 3-5),

g, Set the CHARGE CURRENT Selector switch of
the channel under test to iis 1,0 A START position
and release, Repeat this operation at 1/2 second
intervals while performing step h.

h, The CHARGING lamp will remain on when the
CHARGE CURRENT BSelecior switch is released
from the START posgition in gtep g above, Slowly
adjust the shaft position of R422 until the CHARGING
lamyp turns off immediately after the CHARGE CUR-
RENT BSelector gwiteh is released from its START
position.



i. The zero volts cutoff of the channel is calibrated,

3-10, Recalibration Part II; Upper Cutoff Voltage.
The recalibration procedure for upper cutoff voltage
does npot need itc be periormed for each channel.
The procedure must be performed on only one
channel f{o calibraie the upper cutoff voliace for
the entire equipment. Perform the following oper-
ations,

z. Remove the Charger Assembly from iis case
bottom by performing the operations of Para-
graph 3-28,

fy, Connect th

ect Input Power Cable to the Batltery
Charger and to a &

o
a source of line voltage,

WARNING

Dangerous voltages are exposed with the
case bottom removed, Caution should be
exercised to avold injury.

¢, Turn the POWER/ON switch to ON,

d, Connect General Purpose Charging Cables 1o
two (2) channels and short the cable ¢lips of each
channel together,

e, Set the Range switch, Unit Voiig Selector Switen,
and Tenth Volts Selector swifch on the two channels
with charging cables for a cutoff voltage of 00,0 volts,

£, Set the remaining channel for a cutoff voltage of
30,0 volts,

g. Connect the positive lead of a volimeter (aceurate
to within 0,1% of the indication) to pin #7 of J201
on the Mother Board,

h, Connect the negative lead of the wvoltmeter to
pin #2 of J201 on the Mother board,

i, Adjust the pogition of the shaft of potentiometer
R310 on the Power Supply Board (see Figure 3.3)
until the volimeter indicates 5.014 volts,

i. The upper cutcff voltage of the entire equipment

is calibrated; however, ii is necessary that the pro-
cedures of Paragraph 3-~11 be performed,

3-11, Recalibration Part II; Charge Current. The
calibration procedure for charge current must be
performed for each channel. Perform the following
operations,

2, Remove the Charger Assembly from iis case
bottom: by performing the operations of Paragraph
528,

b, Connect the Imput Power Cable to the Batiery
Charger and to a source of line voltage,

WARNING

Dangerocus voltages are exposed with the
case bottom removed, Caution should be
exerciged to avoid injury.

¢, Turn the POWER/ON gwitch to ON.

d. Connect a General Purpose Charging Cable to
the channel to be calibrated,

e, Connect the ammeter {set to its 1 ampere range}
acrogg the charging cable clips (be sure to observe
correct polarities),

i, Bet the Range swifch, Unil Volie Belecior switch,
and Tenth Voits Selector switch for a cuioff voltage
of 30,0 volts,

g, START the channel at 1.0 amperes.

CAUTION

Do not switch ammeter ranges while the
CHARGING lamp is on.

h, Adjust the position of the ghaft of potentiometer
R425 on the Control Bozard of the channel fo be
calibrated to obiain an indication of 1.00 amperes
as indicated by the ammeter {(zee Figure 3-5).

3-12. PRINCIPLES OF OPERATIOHN,

3-13, The Battery Charger is a three chamnel, cur-
rent regulated equipment with programmable cutoff
voitage, Current from sach channel is independently
regulated by its own phase angle controlled elecironic
gswitch, The Battery Charger automatically stops the
flow of charging current when the battery terminal
voltage reaches the programmed cutoff voltage, A
biock disgram depicting the operation of a single
charging channel appears in Figure 3-1, The fol-
lowing paragraphs describe the operation of a typical

charging chamel.

3.14, The Battery Charger contains one Fower Supply
Board which provides the entire equipment with the
necessary working voltages, +8 volt reference supply,
and a Zero Crossing signal reguired to syne the
phase angle conirolied electronic switch with the
input power line voltage,

3-15, Before initiation of a charge, the desired up~
per cutoff voltage is selected. In the SILVER-ZINC
range only, selection of the upper cutoff voliage
also establishes a lower limit for the battery fer-
minal voltage, below which, the Batlery Charger
will not start,

316, In the OFF position, the CHARGE CURRENT
Selector switch sets the flip-flop and inhibits the
fiow ¢f current to the battery, In the START posgi-
tion, the CHARGE CURRENT BSelector switch resets
the flip-flop which turns on the CHARGING lamp
and enables the Current Comparator. Current flow
is inhibited, however, untili the CHARGE CURRENT
Selector switeh is releaged from the START posi-
tion ai which time current beging fo flow at the
zelected charge rate.

3.17, During operation, the Current Comparator
senses the current flowing to the battery and changes

Fd
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the slope of the ramp generator cuiput to compensate
for the range of different line freguencies and
variations in line voltage and battery terminal volt-
age, The ramp generator outpuil is synced at twice
the line frequency by the Zero~Crossing signal.
When the razmp voltage level fally below 5 voltg, the
level sensor enables the electronic switch to cone
duct, permitting current to flow from the power
pridge to the battery. The elecironic switch conducts

witil the next pers crogsing of the powsr 1ipe at -

which time the ramp generator output is reset,
turning off the electronic switch, Energy stored in
the inductor during the conduction cycle of the
electronic switch cauvses current ic continue fo flow
into the hatlery at a dimishing rate through the free-
wheeling diode, When the level of the ramp generator

output signal again falls below § volts, the current
flow ¢yele is repeated.

3~18, When the battery terminal voltagze reaches the
programmed cutoff voltage, the voliage comparator
sets the flip-flop which turne the CBARGING lamp
off and inhibits the flow of charge current to the
hattery, The charge is completed,

3-1%, TROUBLE SBOOUTING,

3-20. Trouble shooting information, found in Table
3-2, is provided to assist the repair iechnician in
recognition, isolation, and corrvection of faults which
might oceur with the Battery Charper,

TABLE 3-Z, TROUBLE SHOOTING INFORMATION

TROUBLE

PROBABLE CAUSE

REMEDY

NO CEARGING lamps
light during START
action.

POWER/ON swiich is off

SET POWER/ON switch to ON.

Input Fuse burned out.

Replace Input Fuse.

Power Supply Board is defective.

Replace Power Supply Board.

Cme channel will not
start.

Channel output fuse is burned out.

Replace channel output fuse.

Chamnel CHARGING lamp is
burned out.

Replace ehannel CHARGING lamp.

Battery Voliage too high.

No action required, Battery is already
charged.

if on SILVER-ZINC range,
Battery Voltage is too low,

Set to the desired cutoff voltage in the
ADJUSTABLE Cutoff Voltage range and
START.

Charging Cable improperly
connected to Battery Charger
or bhattery.

Secure to ohtain proper connection.

Charging Cable is defective.

Replace Charging Cable.

Power Supply Board is defective,

Replacé' Power Supply Board.

Control Board is defective.

Replace Control Board.

Mother Board ig defective.

Replace Mother Board.

Channel Fuse blows

Battery connected in reverse
polarity.

Connect battery in correct polarity and
replace fuse.

Battery Charger will
not calibrate for
Zero Volits Cutoff.

Control Board ig defective,

Replace Control Board.

Battery Charger will
not calibrate for Up-
per Cutoff Voltage.

Power Supply Board is defective.

Replace Power Supply Board

Battery Charger will
not calibrate for Charge
Current

Control Bosrd is defectiva.

Replace Control Board.




3~21. MAINTENANCE AND REPAIR,

322, Preventive Maintenance, The Battery Charger
is designed fo requlre a minimum of preveniive
maintenance, Once each month, clean the exterior
surfaces {case and front panel) by wiping with a
cleann, damp cloth, Twice each year, inspect the
Power Cable and Charging Cables for signs of wear,
Simmule cracks or gplite of the cable ingulation (i.e.,
ne  ipterior conductors are exposed] may be re-
paired by wrapping the defect with electrical tape.
Where a crack or split leaves an interior conductor
exposed, the cable must be replaced,

3-23. Fuse Replacement. Fuses inthe input power line
and at the output of each channel are replaceable
from the front panel., A blown fuse can indicate a
malfunction in the porticn of the equipment circuiiry
aggociated with the fuse, Therefore, it is advised
that, before replacing any fuse, the cause of the
burn~out be determined and the fauli corrected, Be-
fore replacing a channel fuse, disconnect the charg-
ing cable associated with the fuse, Remove the Input
Power Cable before replacing the input fuse. The
fuse can be replaced by pressing firmly down on
the fuseholder cap and rotating the cap one-quarter
turn in the counterclockwise direction, Remove the
fuse from its receptacle and replace it with the
required replacement type {i.e., Input Fuse is Stand-
ard 3AG-5 ampereg; Output Fuses are Standard
3AG=4 amperes),

3-24, Lamp Replacement, The CHARGING lamps are
replaceable from the front panel through the follow-
ing procedure, Unscrew the iens cap and remove
the lamp by pressing firmly down on the lamp bulb
and rotating the lamp one~guarter turn inthe counter-
clockwigse direction. Remove the lamp from its
receptacie and replace it with a Type 47 lamp,

3-25, Charger Agsembly Removal, Access to the
Battery Charger's conirol cireuliry is gained hy
removing the front panel from the case bottom,
Perform the following procedures,

1. Turn the Battery Charger off,
2. Disconnect all cables fromihe Battery Charger.

3. Unfasten the eighteen {(18) screws around the
perimsater of the front panel,

4, Carefully lift the front panel from #s case,

3-26, Board Replacement; Power Supply Board and
Control Boards. For maintenance purposes, the
charging channels are numbered one, two, and three
berinning with the leftmost channel ag viewed from
the front panel, To aid in loecating the correct
Control Board for replacement, the following table
has been prepared to show the correspondence be-
tween the channel numbers and the connector desig-
nations on the Mother Board which secure tihe
associated Control Board, The Power Supply Board
is included in the Hsting,

3-8

CHANNEL NG. CONNECTOR DESIG.
1 J202
2 J203
3 J204
Power Supply F201
Board

327, Removal and replacement of the Power Supply
Board or Control Boards is performed through the
following procedures,

a1, Remove the Charger Assembly from iis case
bottoms by performing the operations of Paragraph
325,

b, Remove the board retainer by turning the three (3)

fasteners along its length one-guarter turn in the
counterclockwise direction and lifting it from its
pogition,

¢, Carefully pull the desired board straight out
from its connector and replace.

3=28, Board Replacement; Mother Board, To remove
and replace the Mother Board, perform the following
operations,

a, Remove the Charger Assembly from iis case
bottom by performing the operations of Paragraph
3-25,

b. Remove the board retainer by turning the three (3)

fasteners along its length one-quarter turn in the
counterclockwise direction and lifting it from its
position,

¢, Carefully pull the three (3) Control Boards and
the Power Supply Board straight out from their con-
nectors on the Mother Board.

d, Unsolder all of the wires which connect to the

Heat Sink Brackets and the component sgide of the
Mother Board, These wires are to be unsocldered
at the component end of the wire, not at the Mnther
Board end,

e. At the gide terminal of each of the channel output
fuse holders, unsoldexr the wire which extends across
the connector gide of the Mother Board,

{. On the front panel, remove all the rotary swiich
knobs and zll the hardware securing the rotary
switcheg to the front panel,

-, Carefully 1ift the Mnther Board from its position
on the front panel,




h, Remove the three (3) Heat Sink Brackets from
the Mother Board by unfastening the two (2) screws
which sercure each bracket to the Mother Board.

i, Removal of the Mother Board is complete., To
replace the Mother Board, reverse the above pro-
cedure,

3-28. REPLACEMUENT PARTS,

3~30, The replacement parts for the Battery Charger
are listed in Table 3-3, The table lists the replace~
ment parts by the descriptive nomenclature employed
in the text suppliemented by =z complete purchase
description for the item.

TABLE 3-3. REFLACEMENT PARTE
ITEM NO. NOMENCLATURE DESCRIPTION
i Mother Board Board Assembly: Master;
Western Reserve Elsctronics, Inec.
P/N 064-068-000~5
2 Centrol Board Board Assembly: Control;
Western Reserve Blecironics, Inc.
P/N 084-066-000-4
3 Power Supply Board Board Assembly: Power Supply;
Western Reserve Elecironlcs, inc.
P/N 064-067-000-4
4 Input Power Cable Cable Assembly: Power;
Western Reserve Electronics, Inc.
P/N 105-003-000-3
5 General Purpose Cable Assembly: Malti-Purpose,;
Charging Cahile Western Reserve Elecironics, Inc.
P/N 109-002-000-3
8 BB-451/U Cable Assembly: BB451;
Charging Cable Western Reserve Elecironics, Inc.
B/N 108-001-000-3
7 Input Fuse Fuse: Power;
Western Reserve Elecironics, Inc.
P/N 345-008-000-0
8 Outpul Fuse Fuse: Channel;
Western Reserve Electronics, Inc.
P/N 345-007-000-0
g CEARGING Lamp Lamp: Incandescent;
Western Reserve Electronics, Inc.
P/ 459.1-1-00003
10 Knob Knech: Selector;
Western Reserve Electronics, Inc.
P/N 454-018-000~0
11 mstruetion Manual for Manual: Instruction;
Battery Charger Western Reserve Electronics, Inc.
PP-6241/U P/N 492-011-000-0

3-9
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