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Table 39-4. Troubleshooting the 12 VDC Domestic Electrical Power Supply System

Malfunction (symptoms)

Probable causes

Corrective action (remedies)

Battery condition meter on
domestic panel indicates
low charge on domestic
batteries

Same as above except no
reading obtained

Battery electrolyte level
consistently found low
during periodic checks

Converter inoperative with
AC power applied

Excessive use of batteriesin
lieu of APU service line
operation of converter

Blown 20 or 50 ampere fuse
at converter bus (fig. 39-8)

Cable clamps at terminal
posts loose or corroded

Excessive alternator output
(automotive)

Cracked or leaking battery
case (container)

NOTE

Excessive converter output
could also cause this mal-
function. If trouble is
isolated to converter, re-
place converter

20 ampere fusibles unit in
circuit breaker box fuse
blown (Q-light adjacent to
fuse holder illuminated)

Slow charge batteries and instruct
owner to better utilize APU and/
or service line power to provide
DC power from converter

Check causes, repair and replace
blown fuse; refer to paragraph
39-2b (1)

Clean and tighten

Replenish battery; refer to Group

4 and adjust regulator

Visually inspect battery; if
cracked, replace

Care should be taken, in the
event battery case is cracked or

leaking, to protect hands from the

electrolyte. A suitable pair of
rubber gloves (not the household

type) should be worn when removing

the battery by hand. It is recom-
mended that a battery carrying

strap be used whenever the battery
is to be removed from the coach-

See fig. 39-3. Check converter right

side AC power supply circuit for
short or overload; repair and re-

place fuse. Refer to paragraph 39-2c.
Replace converter; refer to paragraphs

39-3i and j
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Only the following indicators are used with the
"WATER LEVEL" switch: ''1/2" for less than
half full, and "0" for empty. When holding tank
No. 1 spring-loaded switch is pressed upward,
the indicator most closely related to the gquantity
of the liquid waste in holding tank No. 1 (37-
gallon) will light. Only the following indicators
are used with "HOLDING TANK NO. 1'": "1/2"
for more than half full and "FULL" for warning
that the tank is more than 3/4 full and should be
emptied before any extended use. When holding
tank No. 2 spring-loaded switch is pressedupward,
the same type of indications will be displayed for
the holding tank No. 2 (29-gallon) as described
for tank No, 1.

(c) Battery Condition. When the spring-
loaded battery condition switch is pressed upward
(ignition off and/or AC voltage is not applied),
the meter will indicate level of charge on the do-
mestic battery system. With ignition on and coach
engine operating or AC voltage applied to the
converter, the meter will indicate output level of
the automotive alternator or the converter respec-
tively.

(d) Vehicle Leveling. The vehicle level-
ing switch starts the leveling detection system when
placed in the ON position. The appropriate in-
dicators light for the lowest corner of the coach:
"LF" (left front), "RF" (right front), "LR" (left
rear), and "RR" (right rear). When the coach is
within 2 degrees of a level plane, the 2-degree
indicator will light. When the coach levels within
1 degree, all lamps go off.

(e) Water Pump. Placing this switch in
the ON (upper) position illuminates the "ON'" in-
dicator and presets the water pump to automat-
ically respond to demand-type requirements. Thus,
when the water system pressure drops (water
faucet open), the pump operates. With no demands
(water system closed), the pump remains inactive
but the "ON" indicator light remains illuminated,
indicating the water pump is ready for operation.

(f) Waste Destruct. When placed in the
"ON' position, this switch will set the waste
destruct system in the "RDY'" (ready) mode.
When the coach is moving at the prescribed speed
and the exhaust system reaches the proper tem-
perature, the "RCT" (react) indicator will light
and the system is fully operational. When waste
holding tanks No. 1 and No. 2 have been emptied
of liquid waste, the "ETY" (empty) indicator
will light.
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(g) 110 V Generator (APU). When this
spring-loﬁed switch is pressed upward to START
position the APU start circuit is energized. When
the APU is operating, the "ON" indicator light
will stay illuminated. Pressing the switch downward
momentarily will stop the APU and the '"ON"
indicator will go out.

NOTE

Another APU start switch is located on
top of the unit on the printed circuit
board module. The APU ON indicator
light will illuminate when the APU is
operating regardless of which switch
is used for starting.

Operating hours for the generator are shown on
the hour meter numerical display to 1/10 of an
hour.

d. AC Wiring Harnesses. AC harness routing
and construction details are contained in the 2900R
Parts Catalog, Group 39. The following is a list
of harnesses contained in the referenced catalog:

e Converter to Kitchen Furnace Harness

e Converter to Upper Lights and Fixtures
Harness (left side of coach)

e Converter to Upper Lights and Fixtures
Harness (right side of coach)

e Domestic Panel to Rear of Coach Harness

® Domestic Panel Harness

39-2. TROUBLESHOOTING

a. General. The following includesinstructions
for the determination and isolation of the domestic
electrical system component or circuit malfunc-
tions. The troubleshooting instructions are pre-
sented in sequential steps intabular form. Troubles
are listed in a descending order, from those most
likely to occur to those occurring infrequently
and troubles caused by the interactionof integrated
components, Troubles for which remedies are
obvious are not included. Repair procedures for
correction of specific malfunctions are appro-
priately referenced in the troubleshooting table
REMEDY column.
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The converter incorporates a voltage-sensing de-
vice which functions to supply the proper voltage
for the domestic DC operated components and for
charging the domestic batteries. The amount of
current allocated to operating or charging depends
on the demand. If the system load is high the
overall current output increases, With a low
system load and with the batteries fully charged,
the converter current output automatically de-
creases. When a load is placed on the domestic
12 VDC system and the converter is not operating
(coach engine and APU inoperative; service line
not connected) the domestic batteries are the sole
power source for the domestic DC operated com-
ponents. When the converter again takes over the
load after batteries have been used, the batteries
(now below full state of charge) are automatically
allotted approximately 11 amperes of current on
coaches with converters dated prior to 73-10
(as indicated on inside of access cover)and up to

Group 39
Model 2900R

37 amperes on subsequent, until they become fully
charged, then the charge rate is automatically
lowered by the converter to a constant "trickle"
charge of about 1/4 ampere.

NOTE

When coach engine is operating, the
12 VDC automotive power supply system
supplies current to the domestic bat-
teries through an equalizer device; refer
to Group 4 for detailed description and
circuitry.

(2) Batteries (Domestic). Two, 6 volt,
220 ampere hour batteries, connected in series
to provide 12 VDC electrical power, are installed
in the domestic battery compartment as shown
in figure 39-2. Table 39-3 provides leading par-
ticulars of each domestic battery.

Table 39-3. Battery Leading Particulars

Calculated One Hour Rate
Plates (per battery) ....

Terminal Posts ........

*SAE Reserve Capacity Rating

BATTERY ITEM PARTICULARS
WOlaEE,: vaan s wave & wasivs o 6 Volt
Capacity* (mins) ....... 100
Discharge Rate......... 75 Amperes

220 Ampere Hours

110 Ampere Hours

63

6.5 Quarts

63 Pounds

10-3/8 Inches

7-1/8 Inches

10-7/8 Inches

Polypropylene

Baffled to reduce acid
spray: quarter-turn
spray lock

Standard Automotive

C1, 4/75
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The battery is a lead-acid, electrochemical device
assembled in a heat sealed cover and container. It
is divided into three cells. Each fully charged
cell, on open circuit, has a voltage of slightly
over two volts (total six-plus volts).

NOTE

The battery does not actually store
electricity but it does convert elec-
tricity into chemical energy which is
stored until the battery is connected to
an external circuit, at which time the
chemical energy is transformed back
into electrical energy and current flows
through the circuit.

The characteristic of the battery which makes it
so adaptable for its purpose is its reversibility.
When discharged, it is reactivated by passing an
electrical current through it in the opposite di-
rection. Doing so reverses the foregoing chemical
action. The lead sulphate is changed to lead
peroxide in the positive plates and sponge lead
in the negative plates. The sulphate leaves the
plates, combines with the water, and changes the
electrolyte tc sulphuric acid. Water must be added,
as required, to replace that which is decomposed
into hydrogen and oxygen gases during charge.
The efficiency of a fully charged battery is in
direct relation to atmospheric temperatures which
raise and lower the temperature of the electro-
lyte. A fully charged battery with an electrolyte
temperature of 80 degrees F is considered to be
capable of 100 percent performance. An electro-
lyte temperature of 32 degrees F renders the bat-
tery 65 percent effective and an electrolyte tem-
perature of 0 degrees F leaves the battery only
40 percent effective. The grid framework of the
battery plates is cas! ‘rom an alloy of antimony
and lead containing f:m 6 percent to 12 percent
antimony. During charging, a small amount of
antimony dissolves from the positive plate grids
and deposits on the sponge lead of the negative
plates, where it sets up a local electrochemical
action with the sponge lead. This discharges the
negative plates slowly. Small quantities of other
impurities may affect to a lesser extent, either
the positive or negative plates or both. The bat-
teries will therefore slowly discharge on standing
and will discharge much faster when warm than
when cold. They will discharge faster when fully
charged than when only partially charged.

39-16

NOTE

The domestic battery charge should
be maintained by frequent running of
either the coach engine, the APU, or
connecting to an external facility with
the service line. When the coach engine
is running, the domestic batteries are
charged by the automotive alternator
through the equalizer. With service line
or APU operation, the converter charges
the batteries. The charge rate control
of the automotive voltage regulator or
the voltage sensing circuit of the con-
verter prevent the batteries from being
overcharged.

(3) Domestic Panel Controls and Indicators
(fig. 39-9). The domestic panel contains a com-
bination of indicators and controls to monitor and
initiate performance checks of the coach's domestic
facilities. These include functions for the radio,
holding tanks, water storage, battery, vehicle
leveling, water system pump, waste destruct, APU
(110 V generator) and hour meter. The panel is
located at the front of the coach between the
driver and passenger seats, all controls are
within reach of driver and passenger. The panel
assembly is mounted on slide-rails permitting
it to be pulled out for servicing. Back-lighted
indicators are used for domestic functions that
require only a quick glance to check status.
Meters are used where critical check is required.
The domestic functions controlled or monitored at
the domestic panel are as follows:

(a) 8 Track Stereo Tape Player and AM/
FM Radio. The controls on the 12-volt transistor-
powered tape player/radio operate similar to
standard car radios. The radic systemincorporates
an antenna and four speakers. The two forward
speakers are mounted on the left-hand and right-
hand side walls, one near the driver and the other
near the passenger. The two rear speakers are
mounted in the upper rear left and right-hand
corners of the bedroom. Refer to Group 43 for
service information covering the tape player/radio.

(b) Tank Test. This panel area contains
four quantity indications: '"O0", '"1/4", "1/2" and
"FULL". Three two-position, momentary-on
switches labelled "WATER LEVEL", "HOLDING
TANK 1", and "HOLDING TANK 2" are located
below the indicators. By holding a switch in up
position, the indicator circuit for the tank selected
is energized and indicators display quantity level.
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arm provides for adjustment. To increase sensi-
tivity, the spring is moved toward the governor
shaft. To decrease sensitivity, the spring is moved
toward the linkage end of the governor arm. If
the setting is too sensitive, a hunting condition
(alternate increase and decrease in engine speed)
will result. If the setting is not sensitive enough,
the speed variation between no-load and full-load
conditions will be too great. Therefore, the correct
sensitivity will result in the most stable speed
regulation without causing a surge condition. With
a full rated electrical load applied to the APU
generator, the output voltage should stabilize at
nearly the same reading at full-load as for no-load
operation. The speed may remainabout the same or
increase when the load is applied, resulting in1 or
2 hertz higher than the no-load frequency (1 hertz
is equal to 60 rpm). If the rise in frequency is more
than 2 hertz, the internal spring tension in the
vacuum booster should be reduced. If there is a
drop in frequency, the internal booster spring ten=-
sion should be increased. To increase the tension,
pull out the spring bracket and move the pin to a
different hole. A drop of 1 hertzat 1/4 load is nor-
mal, giving an overall spread of 3 hertz maximum.
Refer to table 39-2 for APU speed relationship to
output voltages.

c. DC_Power Operations (Domestic). The
systems and components operated by 12 VDC
power from the domestic DC power supply system

Group 39
Model 2900R

are shown in figure 39-2, The electrical 12 VDC
power distribution schematic diagram, figure 39-8,
shows current routing from the domestic bat-

"teries and the 12 VDC power bus (located on the

converter). Circuit protective fuses, control
switches and operational components are also
shown.

(1) 110 Volt AC-to-12 Volt DC Converter
(fizg. 39-1). 110 VAC-to-12 VDC converter is
mounted under the passenger seat. The converter
components are housed in a metal case incorpo-
rating mount rails which bolt to the coach frame
and a hinged door for access to the fuses and
12 VDC bus. On coaches 00001 through 00250 and
00351 and up, access to the converter is from
front of passenger seat. On coaches 00251 through
00350 access is from rear of passenger seat.
The converter is 7-1/2 inches high, 6-1/4 inches
wide, 14 inches long and weighs about 41 pounds.
See figure 39-3. The converter receives 110 VAC

. from either the APU or the 110 VAC service

line and functions to provide automatically regu-
lated 12 VDC output power for maintaining the
domestic battery charge and to operate the 12 VDC
«domestic components (fig, 39-8). - The converter
current output is rated at 45 amperes continuous
(70 amperes maximum). The DC voltage output
is 14.3 VDC maximum with no load and 12.5
VDC minimum at full load.

" Table 39-2. APU Speed Relationship to AC Qutput

CONDITION RPM HERTZ VOLTAGES
Maximum 'no-load' speed 1920 64 Maximum no-load is 126 VAC
Minimum "full-load" speed 1710 57 Minimum full-load is 110 VAC

(with booster deactivated) -
Maximum speed drop from 90 3 Maximum drop from no-load to
no-load to full-load full-load is 16 VAC
Preferred speed regula- 1830 61 Preferred regulation is 122
tion, no-load to full- to to to 118 VAC
load 1770 59
Preferred speed spread 60 2 Preferred spread is 5 VAC

C1, 4/75
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Figure 39-8. 12 Volt DC Power Distribution Schematic
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