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Section 06: ELECTRICAL

1. GENERAL DESCRIPTION

This vehicle uses a dual voltage system to
obtain two different voltages (12 and 24 volts)
for various electrical controls and accessories.
The main power source incorporates four
maintenance-free “Delco” model 1150 batteries
connected in parallel-series. All batteries are
kept uniformly charged by means of a 100 amp
battery equalizer (standard), giving a maximum
possible output supply of 100 amps on the 12
volt system. Both the 12 and 24 volt systems are
controlled through individual main battery relays.
One or two 24 volt self-rectified alternators are
belt driven from the engine, and can be reached
through the engine compartment door.

1.1 WIRING DIAGRAMS

A master wiring diagram of the electric circuits,
covering standard and optional accessories and
systems, is located in the technical publications
box. Usually, a separate wiring diagram page is
provided for each major function or system. In
some cases, more than one circuit may appear
on one wiring diagram page; when this occurs,
each circuit covered in this page is listed in the
wiring diagram index. Moreover, a circuit may
appear on several pages; in such case, the
number(s) at the extremity of the diagram title
will indicate the sheet reference number. Refer
to the "Wiring Diagram Index" to ensure that the
correct diagram is being used to trace the circuit
in question.

1.1.1  Wiring Diagram Keys

Various symbols are used on the wiring
diagrams to depict different types of electrical
components. It is essential to become familiar
with these symbols in order to understand  the
diagrams. The major symbols shown on the
diagrams are identified under "Wiring Diagram
keys" (page K of wiring diagrams).

1.1.2  Using Wiring Diagrams

Two methods are used to  "work" with electric
wiring diagrams.

Situation: You have identified the defective part
(breaker, diode, relay, etc.), and you wish to
locate its corresponding circuit.

Problem: Circuit breaker #56 is released (open
circuit) and you don't know which circuit is
affected.

a) Refer to wiring diagram index, and look for
"Circuit breaker code", pages F.

b) At item CB #56, in the first column, you will
find the page on which to find the
corresponding diagram, in the second
column the breaker ampere rating, and in
the third column, the Prévost number. The
other columns give you the location and the
function of the breaker.

c) Refer to page 4, keeping in mind the
function of the breaker, i.e. emergency exit
lights.

d) When you have located “emergency exit
lights”, follow the wiring until you come
across CB #56 and its circuit.

Situation: You have a problem with a specific
system and you want to find the corresponding
diagram.

Problem: The last three (3) speakers on the
R.H. side of vehicle are inoperative and you
must trace the electric circuit.

a) Refer to wiring diagram index and look  for
“Sound system”.

b) You will find on page 26 the components as
well as the electric wiring, thus providing you
with a complete understanding of this circuit.

1.1.3 Testing Circuits

A careful study of the wiring diagrams should be
made to determine the source and flow of
current through each circuit. When a circuit is
thoroughly understood, a point-to-point  check
can be made with the aid of the applicable
wiring diagrams. Any circuit can be tested for
continuity or short circuits with a multimeter or a
suitable voltmeter.

All electrical connections must always be kept
clean and adequately tight. Loose or corroded
connections can result in discharged batteries,
difficult starting, dim lights and improper
functioning of other electric circuits. Inspect all
wiring connections at regular intervals. Make
sure knurled nuts on all amphenol-type  plugs
are securely tightened. Knurled nuts on the
plastic amphenol-type connectors will click into a
detent  when properly tightened. Line
connectors, who have the side locking tabs,
must have the locks latched in place to ensure a
proper electrical connection.

1.2 WIRE SIZES AND COLORS

Each wire in the electrical system has a specific
size as designated on the wiring diagram. When
replacing a wire, the correct size must be used.
Never replace a wire with one of a smaller size.
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The vehicle electrical sy stem is provided with
different voltages. The insulation on each wire is
distinctly colored in order to determine  visually
the wiring voltage and to assistin making
connectors. The wires are color coded as
follows:

Red 24 volt system
Yellow 12 volt system
Black grounded wire
Blue 110 V ac system (live)
White 110 V ac system (neutral)
Green 110 V ac system (ground)
Orange speakers (+)
Brown speakers (-)
Grey spare wire

NOTE

Wires are identified at each 2-4 inch (5-10 cm)
intervals by a printed number.

Each wire on a diagram is patterned to  assist in
tracing and testing circuits. The wire number
identifies the voltage rating, the wire identification
number and the basic wire gauge as illustrated in
figure 1.

24-231A-16
\ |
VOLTAGE WIRE
READING GAUGE (AWG)

WIRE IDENTIFICATION
FIGURE 1: WIRE IDENTIFICATION

06048

1.3 SPARE WIRES

When the vehicle leaves the factory, and even in
the case of a fully-equipped vehicle, an
important number of unconnected spare wires
are routed between the junction boxes.
Consequently, for any connection of an additional
accessory, refer to page D "Spare wires" in master
wiring diagram to determine the number, the gauge
and location of these wires.

NOTE

Spare wires are identified by a wire
identification number and by the letters “SP”, to
designate “spare”.

1.4 CLEANING CONNECTORS

When the pins and sockets of connectors
become dirty, clean them with a good quality
solvent containing HFC 134A refrigerant as its
active ingredient. HFC 134A has two qualities
that recommend it. First, it does not conduct

electricity and therefore, will not cause shorting
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between connector pins and sockets. Second, it
evaporates quickly, eliminating the possibility of
condensation within the connectors.

Always shake out or gently blow out any excess
HFC 134A before assembling a connector to its
mating connector or hardware. HFC 134A
trapped in the connector can affect the
connector seal.

/A WARNING A

HFC 134A is toxic. HFC 134A Dbases
compounds should always be usedina
well-ventilated area, never in a confined
space. Use outdoor whenever possible.

1.5 CIRCUIT BREAKERS

Most electric circuits are protected by circuit
breakers of the “Manual Reset” type. The main
circuit breakers, as well as those protecting the
A/C system, are located in the engine
compartment, on R.H. side of the vehicle or in
the main power depending on type of vehicle.
The remaining breakers are located in the
evaporator compartment, inside the A/C junction
box.

CIRCUIT BREAKERS

CB1 | A/C Full Air 24 volts | 200 amps

CB2 | Hot Wire 12 volts | 40 amps

CB3 | Rear Junction Box |12 volts | 70 amps

CB4 | Front Junction Box | 12 volts | 90 amps

CB5 | Hot Wire 24 volts | 30 amps

CB6 | Rear Junction Box |24 volts | 90 amps

CB7 | Front Junction Box | 24 volts | 90 amps
Condenser Fan

CB8 Motor L. H. 24 volts | 40 amps

CB9 Evaporator Fan 24 volts | 120 amps
Motor

CB1 | Condenser Fan

1 Motor R H. 24 volts | 40 amps

The smaller circuit breakers are accessible in
the front service compartment and rear junction
box. This type of circuit breaker deenergizes the
circuit without disconnecting any wire.  Simply
press down the red tab on breaker to open the
circuit, repair defective circuit, and afterwards
depress black button in center of breaker to
close the circuit.

1.6 RELAYS

Relays are used to automatically  energize or
deenergize a circuit from a remote location. The
relay draws a very low current to energize its
coil. Once the coil is energized, it develops a

magnetic field that pulls a switch arm closed or
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open, to either energize or deenergize a given
component. As the control current required for
the coil is very low, the relay allows a remote
station to control a hi gh energy circuit without
running great lengths of costly high capacity
cable, and also eliminates the need for high
amperage switches and heavy connectors.
Many systems on this v ehicle are provided with
control relays, which are all, located in or on the
junction boxes, figure 2.

NOTE

Each relay is identified with “12V" or “24V”
printed on its casing in order to identify the coil
operating voltage.

A\ cauTtioN A\

The magnetic relays for the starting m otor,
evaporator and both condenser motors and
condenser speed controls should have the
5/16" stud nuts torqued to 50 + 5 Ibf-in (5,5 +
0,5 Nm).
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Configuration Key printed Key used on Example
on base on casing wiring diageam

Suppressor diode
Cubic relay Coil Coil
(Steel or Ll O T | rss
plastic casing) '?f 13 3_5| 8 I 8
Type: S.PD.T. [k o

i
Ba"—o//:r:
3n 87

NOTE: This relay is provided with an Internal suppressor diode; never reverse wiring terminals #85 and
86 at base as a direct short circuit will resutt,

The relay colis connected to the alternator “relay terminal” should never be provided with a suppressor
diode as the output current at this terminal is not rectified, thus rendering relay Inoperative.

Magnetic relay
(Round steel

casing)
Type: SPST

None

None

—_—
Bat. N.O.

Magnetic relay
(Round steel

casing)
Type: D.PD.T.

None

None

R #40

[

LEGEND

Bat.
N.O.
N.C.
S.PD.T.
SPST.
D.PD.T.

Battery

Normally Open

Normally Closed

Single Pole Double Throw
Single Pole Single Throw
Double Pole Double Throw

FIGURE 2: TYPES OF RELAYS
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2. XL2 COACHES ELECTRICAL COMPARTMENTS AND JUNCTION BOXES

[
[l

| -0 W, a

\

FRONT SERVICE

COMPARTMENT (A/C JUNCTION BOX)

EVAPORATOR COMPARTMENT

ENGINE COMPARTMENT
(REAR JUNCTION BOX)

B

CONDENSER
COMPARTMENT

MAIN POWER
COMPARTMENT

FIGURE 3: ELECTRICAL COMPARTMENT (XL2-45 COACH)

2.1 MAINTENANCE

A Cortec VCI-238 corrosion inhibitor has  been
sprayed in all electrical compartments to protect
components from corrosion. The life expectancy
of this product is five years, soitis
recommended to reapply it every five years. Itis
also recommended to spray iton new
components when added or replaced.

/A WARNING A

Use VIC-238 in a well ventilated area. Do not
smoke. Avoid prolonged contact w ith skin
and breathing of spray mist. Harmful or fatal
if swallowed. Do not induce vomiting. Call
physician immediately.

2.2 BOOSTER BLOCK

On XL2-45 coaches, booster block is located in
the main power compartment (Fig. 4).

06541

BOOSTER CIRCUIT

BLOCK7 BREAKERS 7

7

®

®
FoVRMVEG
OO 2SC08
A

4 ®
/ SAFETY SWITCH\

I 4
MASTER
RE LAY s R)RBEEA"NTOG“E“(FWHW
\ BATTERIES
® ®
)

FIGURE 4: MAIN POWER COMPARTMENT (XL2-45) 06316
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2.3 BATTERY SAFETY SWITCH
This switch disconnects both the 12 and 24
volts. This toggle switch is located in the  main

power compartment (XL2-45).

A\ cauTtion AN\

During repair or maintenance periods, set
battery safety switch to the "OFF" position
in ordertoav oid personalinjury . This
ensures that power is cut off even if master
key switch is set to the “ON”  position by
mistake. When master key switch is set to

the “OFF” position, electrical supply from
the batteries is automatically cut off.

NOTE
When battery safety switch or master key

switch is set to the "OFF" position, the electrical
supply from the batteries is cut off, with the
exception of the Fire Detection System, the
Engine & Transmission Electronic Controls, the
Auxiliary Heating System, the Battery
Equalizers and the Digital Clock.

2.4 BATTERIES

The batteries are located in the main power
compartment on the XL2-45 coach.

Electric Circuit Protection

Two types of cutoff mechanisms are installed to
protect the vehicle's electrical system; fuses and
manually-resettable circuit breakers. If an
electrical device is inoperative, check the
corresponding cutoff mechanism.

N\ cauTioN A\

Never replace a fuse with a higher rated one
because it will cause severe damage to the
electric system.

2.5 CIRCUIT BREAKERS

Most of the manually-resettable circuit breakers
are located in the: A/C junction box, rear junction
box, front service compartment, and in the main
power compartment. An identification decal is
affixed on the inside face of each door.

XL2-45 coaches are equipped with eight (8)
main breakers; they are installed in the main
power compartment and in the A/C junction box
in the evaporator compartment, they can be
identified as follows (Fig. 4, 5, 6 and 7):
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Condenser fan motor L.H. (CB8) 40 A - 24 volts;
120 A - 24 volts;
Condenser fan motor R.H. (CB11)40 A - 24 volts.

Evaporator fan motor (CB9)

1. A/C full air (CB1) 200 A - 24 volts;
2. Front junction box (CB7) 90 A - 24 volts;
3. Rearjunction box (CB6) 90 A - 24 volts;
4. Direct (CB4) 90 A - 12 volts;
5. Rear junction box (CB3) 70 A - 12 volts;
6.
7.
8.

FIGURE 5:LOCA TION OF A /C JUNCTION BOX IN
EVAPORATOR COMPARTMENT 222448

CIRCUIT
BREAKERS

VIEW A-A

FIGURE 6: A/C JUNCTION BOX

2.6 FRONT SERVICE COMPARTMENT

The front service compartment is located on
L.H. side of vehicle, under the driver's window. It
contains the following components (Fig. 7 and
8):
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relays;

breakers;
alternator module
diodes;

World Transmission ECU;

¢ © ¢ ¢ ¢ ¢©

Electronic control unit for ABS.

FIGURE 7: TOP SECTION OF FRONT SERVICE
COMPARTMENT 06319

C

ABS ECU

FIGURE 8: BOTTOM SECTION OF FRONT SERVICE
COMPARTMENT 06394

DDR connector

To enhance troubleshooting and to allow
interrogation of the ECU for valuable service
information, a DDR (diagnostic data reader) can
be used. To use it, plug the appropriate
connector (not furnished by the manufacturer) in
the terminal located in the rear junction box or
the connector located on L.H. console (refer to
fig. 9 and 11). You can also use your push-
button shifter to perform certain maintenance
operations (see Section 01, Engine, under
paragraph "4. DDEC V Diagnostic codes").

FIGURE 9: DDR CONNECTOR LOCA TION IN DRIVER'S
AREA 18558

26.1 L.H.  Sideof Front  Baggage
Compartment (Vehicle Equipped With Video
System)

This compartment may contain  the following
components:

@ protective screen (with video system);
@ video inverter (with video system);

@ Electronic system monitor.

Battery Equalizers

On XL2-45 coach the battery equalizers are
located in the main power compartment (Fig. 4).

2.7 ENGINE COMPARTMENT (REAR
JUNCTION BOX)

The rear junction box is located in the engine
compartment. Switches are located on R.H.
side of rear junction box (Fig.10):

@ engine compartment light switch;
@ starter selector switch;

@ Rear start (push button switch).
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ENGINE COMPARTMENT
LIGHT SWITCH

STARTER SELECTOR SWITCH

REAR START
PUSH BUTTON SWITCH

FIGURE 10: REAR JUNCTION BOX SWITCHES 01017

The rear junction box contains  the following
components (Fig. 11):

@ relays;

@ breakers;

@ diodes;

@ time delay relay;
@ DDR connector.

RELAYS

i Iﬁﬁhﬁhﬁhf?wrmmrr*hT:WI

a8
b\

5

Ty ==
oo CIRCUIT BREAKERS
DR CONNECTOR

FIGURE 11: REAR JUNCTION BOX 06318
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3. XL2 MOTORHOMES ELECTRICAL COMPARTMENTS AND JUNCTION BOXES

3 /)
] =l = [] L
FRONT SERVICE EVAPORATOR COMPARTMENT ENGINE COMPARTMENT
COMPARTMENT (AJC JUNCTION BOX) (REAR JUNCTION BOX)

-

I

=
[
éi
[
3

ENGINE COMPARTMENT CONDENSER
R.H. SIDE DOOR COMPARTMENT

FIGURE 12: ELECTRICAL COMPARTMENTS (XL2-40 BUS SHELLS)
06543

EIE =

o “ U

¥

|
FRONT SERVICE EVAPORATOR COMPARTMENT ENGINE COMPARTMENT
COMPARTMENT (A/C JUNCTION BOX) (REAR JUNCTION BOX)

51 S g e
ENGINE COMPARTMENT CONDENSER
R.H. SIDE DOOR COMPARTMENT
FIGURE 13: ELECTRICAL COMPARTMENTS (XL2-45E BUS SHELLS) 06545
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FRONT SERVICE EVAPORATOR COMPARTMENT ENGINE COMPARTMENT
COMPARTMENT (A/C JUNCTION BOX) (REAR JUNCTION BOX)

AL O 0 N p—
T
ENGINE COMPARTMENT CONDENSER
R.H. SIDE DOOR COMPARTMENT
FIGURE 14: ELECTRICAL COMPARTMENTS (XL2-45 BUS SHELLS) 06542

3.1 MAINTENANCE

A Cortec VCI-238 corrosion inhibitor has been
sprayed in all electrical compartments to protect
components from corrosion. The life expectancy
of this product is five years, soitis

recommended to reapply it every five years. Itis

[oN]
2!

© O

also recommended to spray iton new i ‘o o i
components when added or replaced. e @ { Lo
| @ |
/A WARNING A | | L

| \ /
Use VIC-238 in a well ventilated area. Do not | S I
smoke. Avoid prolonged contact w ith skin I I
and breathing of spray mist. Harmful or fatal i |
if swallowed. Do not induce vomiting. Call : © ® o @ ofhe, |
physician immediately. ! @ :
I ® [
. @ © @ o |Fw |
3.2 BOOSTER BLOCK | ® :
On all XL2 MTH, booster block is located on the i i
breaker panel in the engine compartment on the : g |
R.H. side and is accessible through engine R.H. : o L
side door (Fig. 15). ! !
I I
3.3 BATTERY SAFETY SWITCH l l
This switch disconnects both the 12 and 24 i i
volts. This toggle switch is located on the ! !
breaker panel in the engine compartment on the | |
R.H. side and is accessible through engine R.H. ' !
side door (Fig. 15). i |

FIGURE 15: BREAKER PANEL 06508
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N\ cauTtioN A\

During repair or maintenance periods, set
battery safety switch to the "OFF" position
in ordertoav oid personalinjury . This
ensures that power is cut off even if master
key switch is set to the “ON”  position by
mistake. When master key switch is set to

the “OFF” position, electrical supply from
the batteries is automatically cut off.

NOTE
When battery safety switch or master key

switch is set to the "OFF" position, the electrical
supply from the batteries is cut off, with the
exception of the Fire Detection System, the
Engine & Transmission Electronic Controls, the
Auxiliary Heating System, the Battery
Equalizers and the Digital Clock.

34 BATTERIES

The batteries are located in the engine
compartment R.H. side (Fig. 16). The battery
arrangement may differ between vehicle types
due to available space.

Al ey
A

¢
(i “\\‘" N=————— 4k
| O

< OX
'“!L

&
L]
—

FIGURE 16: ENGINE COMPARTMENT R.H. SIDE 18513

Electric Circuit Protection

Two types of cutoff mechanisms are installed to
protect the vehicle's electrical system; fuses and
manually-resettable circuit breakers. If an
electrical device is inoperative, check the
corresponding cutoff mechanism.

N\ cauTtioN A\

Never replace a fuse with a higher rated one
because it will cause severe damage to the
electric system.

3.5 CIRCUIT BREAKERS

Most of the manually-resettable circuit breakers
are located in the: A/C junction box, rear junction
box, front service compartment and in the
engine compartment R.H. side. An identification
decal is affixed on the inside face of each door.

MTH XL2-40, XL2-45E and XL2-45 may be
equipped with ten (10) main breakers; six (6) of
which are standard and four (4) are supplied
only on vehicles equipped with central A/C
system. CB2 to CB7 breakers are standard and
CB1, CBS8, CB9 and CB11 breakers are
optional.

On all vehicles, breakers CB1to CB7 are
installed on breaker panelin engine
compartment R.H. side (Fig. 15 & 16). They are
accessible through engine R.H. side door and
can be identified as follows:

1. AJC full air (CB1) 200 A - 24 volts;

2. Front junction box (CB7) 90 A - 24 volts;
3. Rearjunction box (CB6) 90 A - 24 volts;
4. Direct (CB4) 90 A - 12 volts;
5. Rear junction box (CB3) 70 A - 12 volts;
6. Battery CB2) 40 A - 12 volts;
7. Battery (CB5) 30 A - 24 volts;

On all vehicles equipped with central A/C,
breakers CB8, CB9 and CB11 are installed in
the AJC junction box in the evaporator
compartment (Fig. 17 and 18), and are identified
as follows:

1. Condenser fan motor L.H. (CB8) 40 A - 24 volts;
2. Evaporator fan motor (CB9) 120 A - 24 volts;
3. Condenser fan motor R.H. (CB11)40 A - 24 volts.

4 AJC JUNCTION BOX

1l

o

3

S

o/o

[eXeXo]
T

FIGURE 17: LOCATION OF A /C JUNCTION BOX IN
EVAPORATOR COMPARTMENT 22178F
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CIRCUIT
BREAKERS

VIEW A-A

FIGURE 18: A/IC JUNCTION BOX 06317

3.6 FRONT SERVICE COMPARTMENT

The front service compartment is located on
L.H. side of vehicle, under the driver's window. It
contains the following components (Fig. 19 and
20):
@ relays;

breakers;

alternator module

diodes;

World Transmission ECU;

Electronic control unit for ABS.

C 0 O O O

VRELAYS FUSES

FIGURE 19: TOP SECTION OF FRONT SERVICE

COMPARTMENT 06319

06-16

ABS ECU

FRONT SERVICE
06394

FIGURE 20: BOTTOM SECTION OF
COMPARTMENT

DDR connector

To enhance troubleshooting and to allow
interrogation of the ECU for valuable service
information, a DDR (diagnostic data reader) can
be used. To useit, plug the appropriate
connector (not furnished by the manufacturer) in
the terminal located in the rear junction box or
the connector located on L.H. console (refer to
fig. 21 and 23). You can also use your push-
button shifter to perform certain maintenance
operations (see Section 01, Engine, under
paragraph "4. DDEC V Diagnostic codes").

FIGURE 21: DDR CONNECTOR LOCA TION IN DRIVER'S
AREA 18558
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3.7 ENGINE COMPARTMENT (REAR
JUNCTION BOX)

The rear junction box is located in the engine
compartment. Switches are located on R.H.
side of rear junction box (Fig.22):

@ engine compartment light switch;

@ starter selector switch;

@ Rear start (push button switch).

ENGINE COMPARTMENT
LIGHT SWITCH

STARTER SELECTOR SWITCH

REAR START
PUSH BUTTON SWITCH

FIGURE 22: REAR JUNCTION BOX SWITCHES 01017

The rear junction box contains  the following
components (Fig. 23):

@ relays;

@ breakers;

@ diodes;

@ time delay relay;
@ DDR connector.

FIGURE 24: BATTERIES (TYPICAL) 06343

The vents require keeping the battery in an
upright position to prevent electrolyte leakage.
Tipping the battery beyond a 45 ° angle in any
direction can allow a small amount of electrolyte
to leak out of the vent holes.

/A WARNING A

DO NOT tip battery by more than 45 © when
carrying or installing the battery.

NOTE

- RELAYS
§ B
. -

N ¥ 741

PRJ~ vems:
1@ NNECTOR

Evidence of electrolyte leakage does not
necessarily mean the battery is defective.

FIGURE 23: REAR JUNCTION BOX 06318

4. BATTERIES

The vehicle is provided with four (4)
maintenance-free 12 volt heavy-duty batteries
connected in series-parallel (Fig. 24). The
top-mounted negative and positive terminals are
tightly sealed to prevent leaks. Water never
needs to be added to this type of battery. There
are no filler caps in the cover. The battery is
sealed, except for small v ent holes in the cover.
The vents must not be restricted as they allow
small amounts of gases produced in the battery
to escape. The special chemical = composition
inside the battery reduces gassing to a very
small amount at normal charging voltages.
Besides reducing gassing, the special chemistry
greatly reduces the possibility of overcharge
damage.

With special cables properly attached to
batteries, the metal surfaces that carry the
current are completely sealed from the
atmosphere. This prevent s terminal oxidation
and corrosion that may  cause starting and
charging problems. If new cables are required,
sealed terminal cable replacements should be
used to retain the reliability of the original
maintenance-free connections.

/A WARNING A

All lead-acid batteries generate hy drogen
gas, which is highly flammabile. If ignited by
a spark or flame, the gas may explode
violently, causing spraying of acid,
fragmentation of the battery , which may
result in severe personal injuries. Wear
safety glasses and do not smokew  hen
working near batteries. In case of contact
with acid, flush immediately with water.

The battery has four (4) major functions:

1. Providing a source of current for starting the
engine;
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2. Stabilizing the voltage in the electrical

system;

3. Supplying current for a limited time, when
electrical demands of the equipment exceed
the power output of the alternator;

4. Providing a limited source of power for
connected accessories, when the engine is
not running.

4.1 BATTERY REMOVAL AND

INSTALLATION

4.1.1  XL2-45 Coach

The batteries are located in the main power
compartment.

1. Remove the two screws at the bottom of the
plastic protective cover, and then unscrew the
two quarter turn nuts to remove the protective
cover (Fig. 4)

/A WARNING A

To prevent possible electric shocks or
sparking, the battery master switch should
be in the "Off" position  before
disconnecting cables from the batteries (see
paragraph "2.3 Battery master switch").

2. Remove the supports, and unscrew terminal
nuts of each defective battery.

3. Remove battery cables from the batteries.

4. Remove batteries.

5. Installation is the reverse of removal.

NOTE

When the battery cables have been removed
from the batteries, wrap the battery terminals
and cable ends with electric tape to prevent
accidental grounding. The ground cables
should always be disconnected first and
replaced last.

NOTE

In replacing batteries, only batteries of the
same specification should be used. Refer to
“Specifications” at the end of this section for
further details.

A\ cauTtioN AN\

Ensure that connections are not reversed
when reinstalling batteries, since damage to
electrical system components will result.

When reinstalling batteries, battery connections
must be tightened to 13-15 Ibf-ft (18-20) Nm)
and the nut on top of sliding tray to 45-55 Ibf-in
(5-6 Nm). A torque wrench is required to ensure
an accurate tightening torque.

/A WARNING A

To prevent possible electric shock or
sparking, the battery master switch must be
set to the “Off” position before tightening
an electrical connection.

NOTE

A protective silicone free, coating should be
applied on all terminals that have been
disconnected. We recommend the use of
Cortec VCI-238 (Prévost #682460) on all
electrical connections.

412 XL2-40, XL2-45E and XL2 45 Bus
Shells

The batteries are located in the engine
compartment R.H. side (Fig. 16).

1. Remove the tree (3) plastic protective cover
retaining  bolts. Remove the plastic
protective cover.

2. Remove the support retaining bolt.

/A WARNING A

To prevent possible electric shocks or
sparking, the 12 and 24 v olts battery master
switch should be in the "Off" position
before disconnecting cables from the
batteries (see paragraph "3.3 Battery Master
Switch”).

3. Remove the support (if necessary, remove
battery cables). To remove battery cables,
unscrew terminal nuts and remove cables.

4. Remove battery cables from defective

batteries.

NOTE

When the battery cables have been removed
from the batteries, wrap the battery terminals
and cable ends with electric tape to prevent
accidental grounding. The ground cables
should always be disconnected first and
replaced last.

5. Remove defective batteries.
6. Installation is the reverse of removal.

NOTE

In replacing batteries, only batteries of the
same specification should be used. Refer to
“Specifications” at the end of this section for
further details.
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Ensure that connections are not reversed
when reinstalling batteries, since damage to
electrical system components will result.

When reinstalling batteries, battery connections
must be tightened to 13-15 Ibf-ft (18-20) Nm)
and the nut on top of sliding tray to 45-55  Ibf-in
(5-6 Nm). A torque wrench is required to ensure
an accurate tightening torque.

/A WARNING A

To prevent possible electric shock or
sparking, the battery master switch must be
set to the “Off” position before tightening
an electrical connection.

NOTE

A protective silicone free, coating should be
applied on all terminals that have been
disconnected. We recommend the use of
Cortec VCI-238 (Prévost #682460) on all
electrical connections.

4.2 BATTERY RATING

Each of the 12 volt batteries used on the vehicle
has the following rating:

@ Reserve capacity: 195 minutes

@ Cold cranking (amps): 950 @ 0°F (-18°C)
@ Cold cranking (amps): 745 @ -20°F (-29°C)
@ Weight (filled): 59 Ib (26,7 kg)

The reserve capacity is defined as the number
of minutes a new, fully charged battery at 80°F
(26,6°C) can be discharged at 25 amperes and
maintain a minimum of 1.75 volts per cell (10.5
volts total for one 12 volts battery). This rating
can be used as a basis for determining how long
a vehicle might run after an alternator failure.
The cold cranking rating is defined as the
minimum discharge current a battery will deliver
in amperes for 30 seconds at 0 °F (-18°C) while
maintaining a minimum of 1.2 volts per cell (7.2
volts total for one 12 volts battery). This rating
can be used as a basis for comparing starting
performance.

4.3 BATTERY TESTING

The maintenance-free battery has a strong
ability to withstand the damaging effects of
overcharge. The test indicator in the cover is
used only to determine if the battery can be
tested in case of a cranking problem.

The test indicator in the battery cover is to be

used with accepted diagnostic procedures only.
It must not be used to determine if the battery is
good or bad, charged or discharged. The test
indicator is a built-in hydrometer in one cell that
provides visual information for  battery testing

(Fig. 25).
It is important when observing the test indicator,
that the battery be relatively level and has a

clean indicator top to see the correct indication.
Some lighting may be required in poorly lit
areas. Under normal operation, two indications
can be observed.

GREEN DOT DARK Clﬁé
85% OR —
ABOVE BELOW
STATE OF 65% STATE LOW LEVEL
CHARGE OF CHARGE ELECTROLYTE
FIGURE 25: TEST INDICATOR 06096

Green Dot Visible

Any green appearance is interpreted as a "green
dot", and the battery is ready for testing. On rare
occasions, following prolonged cranking, the
green dot may still be visible when the battery is
obviously discharged. Should this occur, charge
the battery as described under "Charging
Procedure” in "Battery Charging" later in this
section.

Dark - Green Dot Not Visible

If there is difficulty cranking the engine, the
battery should be tested as described  in this
section. On rare occasions, the test indicator
may turn light yellow. In this case, the integral
charging system should be checked. Normally,
the battery is capable of further service;
however, if difficult start has been reported,
replace the battery. DO NOT CHARGE, TEST,
OR JUMP-START.
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4.3.1  Visual Inspection

1. Check the outside of the battery for a broken
or cracked cover or case that could permit
loss of electrolyte. If obvious physical
damage is noted, replace the battery.

2. Check forloose terminal posts, cable
connections, damaged cables, and for
evidence of corrosion. Correct conditions as
required before proceeding with tests.

4.3.2 Removing Surface Charge

Disconnect cables from the battery and attach
alligator clamps to the contact lead pad on the
battery as shown in figure 27. Connect a 300
ampere load across the terminal for 15 seconds
to remove surface charge from the battery.

4.3.3 Load Test

This test is one means of checking the battery to
determine its ability to function as required in the
vehicle.

To make this test, use test equipment that will
withstand a heavy electrical load from the
battery, such as a carbon pile resistor or other
suitable means.

1. Connect a voltmeter, ammeter, and a
variable load resistance as illustrated in
figure 26.

Load (variable
resistance)

Voltmeter

Ammeter
FIGURE 26: LOAD TEST

06064
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Observe polarity ofthe meters and the
battery when making connections, and
select the correct meter range.

2. Apply a 290 amperes load to the battery for
15 seconds.

3. With an ammeter reading specified load,
read voltage. The voltage should be at least

9.6 volts. Disconnect the load. If the
voltmeter indicates 9.6 volts or more, the
battery is good. If the voltmeter reading is
less than 9.6 volts, replace the battery. This
voltage is to be used for  battery ambient
temperatures of 70°F (21°C) and above. For
temperatures below 70°F (21°C), refer to the
following "Voltage and Temperature Chart".

Voltage and Temperature Chart

Ambient Temperature | Minimum Voltage
70°F (21°C) and above | 9.6

60°F (16°C) 9.5

50°F (10°C) 9.4

40°F (4°C) 9.3

30°F (-1°C) 9.1

20°F (-7°C) 8.9

10°F (-12°C) 8.7

0°F (-18°C) 8.5

NOTE

The accuracy of this test procedure is

dependent upon close adherence to the proper
load, time and temperature specifications.

4.3.4 Testing Battery Cables

Check all cable ring terminals and connections
to determine if they are in good condition.
Excessive resistance, generally caused by poor
connections, produces an abnormal voltage
drop which may lower voltage at the starter to
such a low value that normal operation  of the
starter will not be obtained. An abnormal voltage
drop can be detected with a low-reading
voltmeter as follows:

/A WARNING A

To prevent the engine from starting, the
DDEC engine circuits, w hich are protected
by breakers (CB-19, CB-20 and CB-21)
located in the rear junction box, must be
deenergized during these tests; afterward,
depress black button to close circuit.
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1. Check voltage drop between grounded
(negative) battery terminal and vehicle
frame by placing one prod of the voltmeter
on the battery terminal and the other on a
good ground (unpainted surface) on the
vehicle. With the starter cranking the engine
at a temperature of 70°F (21°C), voltage
reading should be less than 0.3 volt. If the
voltage reading exceeds 0.3 volt, there is
excessive resistance in this circuit.
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2. Check voltage drop between the positive
battery terminal and the starter positive
terminal stud while the motor is operated. If
the reading is more than 2.5 volts, there is
excessive resistance in this circuit.

NOTE

If it is necessary to extend the voltmeter lead
for this test, use a #16 (AWG) or larger wire.

3. The electrical system on this v ehicle is
negative ground. Installing the batteries
with the positive terminals grounded or
incorrect use of the booster battery and
jumper cables w ill result in serious
damage to the alternator, batteries and
battery cables.

3. Check voltage drop between the starter
housing and a good ground on the vehicle.
The reading should be less than 0.2 volt.

/A WARNING A

Any procedure other than the following
could cause personal injury or damages to
the charging system resulting from battery
explosion or electrical burns.

Wear adequate eye protectionw hen
working on or near the batteries. Ensure
that metal tools or jumper cables do not
contact the positive battery terminal (or a
metal surface in contact w ith it) as a short
circuit will result. Do not attempt to jump
start a vehicle suspected of having a frozen
battery because the battery may rupture or
explode. Both the booster and discharged
batteries must be treated carefully when
using jumper cables. Follow exactly the
procedure outlined later in this section,
being careful not to cause sparks.

4.4 BATTERY CHARGING

/A WARNING A

During charging of the batteries, an
explosive gas mixture forms in each cell.
Part of this gas escapes through the vent
holes and may form an explosive
atmosphere around the battery itself if
ventilation is poor. This explosiv e gas may
remain in or around the battery for several
hours after it has been charged. Sparks or
flames can ignite this gas causing an
internal explosion, which may shatter the
battery.

1. Do not smoke near a battery which is
being charged orw hich has been
recently charged.

2. Do not break live circuits at battery
terminals because a spark usually
occurs at the point where a live circuit is
broken. Care must alw ays be taken
when connecting or disconnecting
booster leads or cable clamps on
chargers. Poor connections are a
common cause of electric arcs, w hich
cause explosions.

The batteries used on this vehicle can be
charged either on or off the vehicle; however,
when they are removed from the vehicle, it is
recommended that an adapter kit, which is
available from any "A/C DELCQO" dealer, be
used in charging sealed-terminal batteries. Use
the booster block to charge the batteries when
they are left on vehicle and make sure that the
main battery disconnect switch is set to the
“On” position.

The alligator clamps of the tester or charger
must be placed between the terminal nuts and
the lead pads of the terminal studs (Fig. 27) after
the vehicle cables are detached. The alligator
clamps should make firm contact with the lead
pads.

\
l ALLIGATOR CLAMPS
LEAD PAD

FIGURE 27: ALLIGATOR CLAMPS AND BATTERY 06065

NOTE

If this connection cannot be made because of
the alligator clamp design, the load value for
testing must be reduced from 290 to 260
amperes.

On rare occasions, such as those that occur
following prolonged cranking, the green dot in
the test indicator may still be  visible when the
battery is obviously discharged. = Should this
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occur, a boost charge of 20  amperes-hour is
recommended.  Under normal operating
conditions, do not charge battery if the green dot
is visible. The battery should never be charged if
the test indicator (hydrometer) is clear or light
yellow. If this occurs, replace the battery.

A charge rate between 3 and 50 amperes is
generally satisfactory for any maintenance-free
battery as long as spewing of electrolyte does
not occur or the battery does not feel
excessively hot (over 125°F (52°C)). If spewing
or violent gassing of electrolyte occurs or battery
temperature exceeds 125°F (52°C), the charging
rate must be reduced or temporarily stopped to
allow cooling and to avoid damaging the battery.
Battery temperature can be estimated by
touching or feeling the battery case. The battery
is sufficiently charged when the green dot in the
built-in hydrometer is visible. No further charging
is required. Shake or t ilt the battery at hourly
intervals during charging to mix the electrolyte
and see if the green dot appears.

/A WARNING A

Always turn off the charger before
connecting or disconnecting to a battery.

NOTE

The charge rate must be doubled when the
batteries are charged by the booster block,
because of the series-parallel circuit.

Battery charging consists of a charge current in
amperes for a period of time in  hours. Thus, a
25 ampere charging rate for 2 hours would be a
50 ampere-hour charge to the battery. Most
batteries, whose load test values are greater
than 200 amperes, will have the green dot
visible after at least a 75 ampere-hour charge. In
the event that the green dot does not appear,
replace the battery.

441 Battery Charging Guide

Fast Charging Rate
20 amps @ 3-% hours
30 amps @ 2-'2 hours
40 amps @ 2 hours
50 amps @ 1-'2 hours

Slow Charging Rate

5 amps @ 15 hours

10 amps @ 7-72 hours

The time required for a charge will vary
according to the following factors:

Size of Battery

For example, a completely discharged large
heavy-duty battery requires more than twice the
recharging time of a completely discharged
small passenger car battery.

Temperature

For example, a longer time  will be needed to
charge any battery at 0 °F (-18°C) than at 80 °F
(27°C). When a fast charger is connectedto  a
cold battery, the current accepted by the battery
will be very low at first, and then in time, the
battery will accept a higher rate as it warms.

State of Charge

For example, a completely discharged battery
requires more than twice as much charge than a
half-charged battery. Since the electrolyte is
nearly pure water and a poor conductor in a
completely discharged battery, the current
accepted is very low at first. Later, as the
charging current causes the electrolyte acid
content to increase, the charging current will
likewise increase.

Charger Capacity

For example, a charger which can supply only 5
amperes will require a much longer period of
charging than a charger that can supply 30
amperes or more.

4.4.2 Emergency Jump Starting With Auxiliary
(Booster) Battery.

/A WARNING A

Do not jump start vehicles equipped with
maintenance-free batteries if the test
indicator is light yellow.

Both booster and discharged batteries should be
treated carefully when using jumper cables. A
vehicle with a discharged battery may be started
by using energy from a booster battery or the
battery from another vehicle.

/A WARNING A

Jump startingmay be dangerous and
should be attempted only if the follow ing
conditions are met:

The booster battery or the battery in the
other vehicle must be of the same voltage
as the battery in the v ehicle being started,
and must be negative grounded.

If the booster battery is a sealed-type
battery without filler openings or caps, its
test indicator must be dark or a green dot
must be visible. Do not attempt jump
starting if the test indicator of the booster
battery or the discharged battery has a light
or bright center.
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/A WARNING A

Follow the procedure exactly as outlined
hereafter. Avoid making sparks.

/A WARNING A

1.

Wear eye protection and remove rings,
watches with metal bands and other metal
jewelry.

Apply parking brake and place the
transmission shift lever or push-button pads
in Neutral (N) position in both vehicles. Turn
off lights, heater and other electrical loads.
Observe the charge indicator. If the indicator
in the discharged battery is illuminated,
replace the battery. Do not attempt jump
starting when indicator is illuminated. If the
test indicator is dark and has a green dot in
the center, failure to start is not due to a
discharged battery and the cranking system
should be checked. If charge indicator is
dark but the green dot does not appear in
center, proceed as follows:

Connect one end of one red jumper cable to
the positive (+) terminal  of the booster
power source and the other end to the
positive (+) post of the booster power block,
located in the main power compartment or in
the engine compartment R.H. side (refer to
fig. 4 and 15).

Connect one end of the remaining negative
jumper cable (black) to the negative (-)
terminal of the booster power source, and
the other end of the black jumper cable to
the negative (-) post of the booster power

block.

Make sure the clips from one cable do  not
inadvertently touch t he clips onthe other
cable. Do not lean over the battery when
making connections. The ground connection
must provide good electrical conductivity
and current carrying capacity.

Start the engine in the vehicle that is
providing the jump start. Let the engine run
for a few minutes, then start the engine in
the vehicle that has the discharged
batteries.

When removing the jumper cables, perform
the above procedure exactly in reverse
order, and replace protective caps on
booster block terminals.

Any procedure other than the above could
result in personal injury , property damage
due to battery explosion, or damage to the
charging system of the booster vehicle or of
the boosted vehicle.

NOTE

Jumper cables must withstand 500 cranking
amperes. If cable length is 20 feet (6m) or less,
use 2/0 (AWG) gauge wires. If cable length is
between 20-30 feet (6-9m), use 3/0 (AWG)
wires.

4.5 CLEANING AND INSPECTION

The external condition of the battery and the
battery cables should be checked periodically.
The top of the battery should be kept clean and
the battery hold-down clamp bolts should be
kept properly tightened. For best results when
cleaning the battery, wash first with a diluted
solution of ammonia or soda to neutralize any
acid present then wash out with  clean water.
The battery hold-down bolts should be kept tight
enough to prevent the batteries from moving, but
they should not be tight ened to the point that
excessive strain is placed on the battery
hold-down cover (proper tightening torque: 45-
55 Ibf-in (5-6 Nm).

To insure good contact, the battery cable ring
terminals should be tight on the battery posts. If
the posts or cable ring terminals are corroded,
the cables should be disconnected and the
posts and clamps cleaned separately with a
soda solution and a wire brush. Install cable ring
terminals on battery posts and tighten to a
torque of 10-15 Ibf-ft (13-20 Nm). Replace
protective caps to prevent corrosion and sparks.

46 COMMON CAUSES OF BATTERY
FAILURE

When a battery fails, the cause of failure may be
related to something other than the battery. For
this reason, when a battery failure occurs, do
not be satisfied with merely recharging or
replacing the battery. Locate and correct the
cause of the failure to prevent recurrence. Some
common external causes of battery failure are
as follows:

1. A defectin charging system such  as high
resistance or a faulty alternator or regulator.

2. A malfunction within the 12 volts system
(equalizer).
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3. Overloads caused by a defective starter or
excessive use of accessories.

4. Dirt and electrolyte on top of the batteries
causing a constant drain.

5. Hardened battery plates, due to battery
being in a low state of charge over a long
period of time.

6. Shorted cells, loss of active material  from

plates.

7. Driving conditions or requirements under
which the vehicle is driven for short periods
of time.

8. A constant drain caused by a shorted circuit
such as an exposed wire or water infiltration
in junction boxes causing ground fault.

9. Extended operation of preheating system
with engine not running.

10. Failing to close disconnect switches during

the night.

4.7 TROUBLESHOOTING
If a battery is known to be good and then  has
not performed satisfactorily in service  for no

apparent reason, the following
reveal the cause of trouble:

1. Vehicle accessories and disconnect
switches inadvertently left on overnight.

factors may

2. Defects in the charging system, such as
high wiring resistance, faulty alternator,
regulator or battery equalizer.

3. A vehicle electrical load exceeding the
alternator (or battery equalizer)  capacity,
with the addition of electrical devices, such
as CB radio equipment, a cellular phone or
additional lighting systems.

4. Defects in the electrical system, such
shorted or pinched wires.

as

5. Extended driving ata
using many accessories.

slow speed while

6. Loose or poor battery cable-to-post
connections, previous improper charging of

a run-down battery, or loose hold-down
clamp bolts.
7. High-resistance connections or defects in

the cranking system.

5. ELECTRICAL SYSTEM MONITOR

This vehicle is equipped with an electronic
device that monitors and detects abnormal
alternator, voltage regulator, battery banks or
battery equalizers conditions. The monitor is
installed in the main power compartment (XL2-
45) (refer to fig. 4), or in the engine compartment
R.H. side (MTH). The “Battery balance” and
“Battery Hi/Lo” warning lamps connected to this
module are mounted in the dashboard (refer to
“Operator's Manual” for location). Ifa
malfunction should occur, the monitor sends a
signal to the driver through the warning light of
the malfunctioning component. If the  “Battery
Hi/Lo” warning light is illuminated, check the 24
volt voltmeter to determine if the battery voltage
is too high or too low.

NOTE

According to the battery charging condition, it is
normal that "Battery Hi/Lo" warning light
illuminates upon starting the engine and stays
illuminated for a few seconds. This is caused by
the normal voltage drop of the battery during
starting.

5.1 TELLTALE LIGHT DEFINITIONS
Battery Hi/Lo

Voltmeter drops below 24 V dc

Check alternator output.

Check voltage regulator.

Check battery connections.

Check battery cells.

Check battery equalizer connections.

© ¢ © ¢ O

Voltmeter exceeds 30 V dc

@ Check alternator output.
@ Check voltage regulator.
@ Check battery connections.

Battery Balance

NOTE

Allow at least 15 minutes to balance batteries
after any corrective measure has been taken.
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1. Batteries out of balance (difference greater
than 1.5 volts between the two battery
banks).

@ Check battery equalizer connections.

@ Check equalizer cables for proper
gauge.
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@ Check battery connections.

2. Demand for 12 volt power exceeding rated
amperage output of battery equalizers
causing batteries to go out of balance.

@ Reduce 12 volt load or install additional
battery equalizer(s).

“Battery” Warning Light

This warning light is not controlled by the
electronic monitor, but by the "R" terminal of the
alternator using the normally-closed contact of
relay R-33. If a voltage drop should occur in the
charging system, the “Battery” telltale light will
immediately illuminate to warn the driver. The
“Battery Hi/Lo” telltale light will illuminate if
voltage drops below 24 V dc.

Refer to heading "Diagnosis of Charging System
Problems" later in this section, to determine
weather the alternator or the voltage regulator is
defective. Should the "Battery" telltale light
illuminate while the 24 volt voltmeter keeps on
giving a normal reading and the "Battery Hi/Lo"
telltale light does not illuminate, the relay R-33
or its wiring is probably defective.

NOTE

Use Polyrex EM grease (684922) when
repacking the bearings. Grease comes in 14.1
0z (400gr) cartridges.

N\ cauTioN A\

Relay R-33 should never be replaced with a
relay provided with a suppressor diode on
its coil as the output current (between 12
and 14 volts) at the alternator "R" terminal is
not rectified, thus rendering the relay
inoperative.

Refer to Bosh T1 Alternator Maintenance
Manual Annexed at the end of this section.

6.1 TWIN BOSCH ALTERNATORS
INSTALLATION

If the alternators needed to be removed, reinstall
as follows. Refer to figure 28 for installation and
to figure 29 for tightening specifications:

1. Install alternator mounting bracket (1, figure
28) to the gear case. Use the four flanged
phosphor alloy bolts on the pulley end of the
bracket and the flanged nuts at the
transmission end of the bracket;

2. Bolt the alternators to the bracket using the
three inch bolt at the top of the upper
alternator (2, fig 28) and flanged bolts at the
other mounting bosses (3 and 4, figure 28).
Tighten the bolts in the sliding sleeves (4,
figure 28) last as they will adjust to prevent
breaking the alternator mounting bosses
upon final tightening. Repeat for the second
alternator;

3. On the drive shafts of both alternators,
install key, pulley, spring washer and nut.
Tighten to 220 Lbf-ft (300 Nm);

NOTE

NOTE

When the "Battery" warning light illuminates,
the "A/C & Heating" system shuts off in order to
prevent battery discharge.

Final tightening of the pulleys can be performed
once the belt is installed. This will help keep the
pulley from turning when tightening.

6. BOSCH ALTERNATOR

One or two 24 volt 140 amp., self regulated, belt
driven, air-cooled BOSCH alternators may be
used in the 24 volt electrical system (instead of
the DELCO 24 volt 270 amp. alternator).

Change the brushes and voltage regulator as
per “Repair and Testing Instructions for T
Alternator 0120 69 552” every 100,000 miles
(160 000 fm) or once every two years,
whichever comes first.

Replace bearings as per “Repair and Testing
Instructions for T1 Alternator 0120 69 552" every
200,000 miles (320 000 fm) or once every four
years, whichever comes first.

4. Install the snubber bracket (5, fig. 28) using
three flanged bolts. Do not tighten the
adjustment bolts on the snubber until after
final tightening;

5. Install the compressor belt idler pulley (6,
fig. 28) as shown. A stud inserts into one of
the mounting holes of the pulley assembly.
Fasten this one using a nut and bolts for the
other two.

7. DELCO ALTERNATOR

The 24 volt charging system consists of a belt
driven, oil-cooled, brushless alternator, a 24 volt
voltage regulator, an alternator relay and a 12
volt system thatincludesa 12 volt, 100 amp
equalizer. The components used in this system
are described under the applicable headings
hereafter.
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FIGURE 28: TWIN BOSCH ALTERNATORS INSTALLATION

Altemator mounting bracket.
Tighten to 54 Ibs-ft (73 Nm).

Alternators held by
six M12 bolts. Tighten

O O to 75 Ibs-ft (102 Nm).

O ©

) Tighten alternator
© : pully nuts to
220 Ibs-ft (300 Nm).

o
OO % S

; (@&

Snubber mounting bracket.
© Tighten three M10 bolts to

) 45 Ibs-ft (61 Nm).
@ 7N 0
Snubber assembly held o]

by two M8 bolts.
Once adjusted, tighten

to 22 Ibs-ft (30 Nm).
O)_——
— h

FIGURE 29: ALTERNATORS AND ACCESSORIES MOUNTING TORQUES
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METERED COOLING OIL
VENT LINE STATOR-LOCK
STATOR

= STATIONARY FIELD
OIL INLET LINE WINDING ASSEMBLY

)

\ J @ rav g
— PR '\ | ) | . JE—
o N\
BEARINGS
\\ RECTIFIER ROTOR
GASKET \ OIL FLOW SLOTS (STATOR)
COVER PLATE OIL DRAIN
FIGURE 30: 50DN DELCO ALTERNATOR SECTIONAL VIEW 06493
_ Field
DC terminal (regulator)
o ? F1
Field
Stator
J_ ]— F2
Rectifiers
FIGURE 31: ALTERNATOR WIRING DIAGRAM (DELCO) 06067

06- 27



Section 6: ELECTRICAL

This oil-cooled alternator is self  rectifying. All
current carrying members, windings, built-in
diodes, and field coils are stationary. The only
moving component is the rotor. The alternator is
a totally-enclosed unit, cooled and lubricated by
engine oil. The oil inlet is on the diode end
cover. The oil drains back into the engine
crankcase through the drive end frame and drive
adapter housing.

This alternator should never be operated with
the oil supply line disconnected. A continuous
flow of engine oil through the alternator
lubricates the bearings and cools the assembly.
Four terminals are used on this alternator: the
DC output terminal, two field terminals, and a 12
volt relay terminal. The alternator output voltage
is regulated by a separate 24 volt regulator that
controls the alternator field current (Fig. 30 and

31).
N\ cauTioN A\

The electrical sy stem is NEGATIVE
GROUNDED. Connecting the batteries or a
battery charger with the positiv e terminal
grounded will endanger the alternator
diodes and vehicle wiring by a high current
flow. Burned wiring harnesses and burned
“open” diodes will result. Alw ays ensure
that the alternator and battery polarities are
matched prior to installation. THE
ALTENATOR WILL NOT REVERSE TO
ACCEPT INVERSE POLARITY. Also, do not
ground or short across any of the alternator
or regulator terminals.

N\ cauTioNn A\

Since there are no brushes, slip rings, or
rubbing seals, the alternator requires no

periodic maintenance other than the
following:
1. Check alternator-to-engine mounting

bolts for looseness and tighten to the
proper torque.

Check all electrical connections
tightness and corrosion. Clean and
tighten connections as necessary . Be
sure wiring insulation is in good
condition and that all wiring is securely
clipped to prev ent chafing of the
insulation.

With the engine running, listen for noise
and check the alternator for vibration. If
the alternator is noisy orv ibrates
excessively, it should be remov ed for
inspection and repair.

Ensure that battery terminals are clean
and tight

for

NOTE

The relay coils connected to the alternator
“relay terminal” SHOULD NEVER BE
PROVIDED WITH A SUPPRESSOR DIODE as
the output current at this terminal is not
rectified, thus rendering relay inoperative.

Carbon
Jumper pile
Bus bar
- 5 S
4 nanmm—" Banery
Ammeter
(P i
(®)
g
(o) (o)
®) Voltmeter
Atornat BAD PRACTICE. NEVER JUMP F1
ernator FIELD TERMINAL TO DC(+)
FIGURE 32: TERMINAL
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8. CHARGING SYSTEM
TROUBLESHOOTING

The troubleshooting of the charging system is
made easier by the use of a 12 and a 24 volt
voltmeter, “Battery”, “Battery balance” and
“Battery Hi/Lo” telltale lights mounted in the
dashboard (for location refer to the “Operator’s
Manual”). The definition of each warning light is
explained underthe “ELECTRICAL SYSTEM
MONITOR”

VOLTAGE

8.1 ALTERNATOR OR
REGULATOR

The components in the alternator that require
electrical checks are the field winding, the six
diodes, and the stator winding.

8.2.1 Diode Checks

Each diode may be checked for shorts and

opens as follows:

1. Ensure the battery master switch is set to
the “OFF” position.

2. Remove the pipe plug from underneath the
end housing to drain the oil in the rectifier
engine oil supply.

3. Remove the cap screws (7)and lock
washers that attach the diode end cover to
the end housing. Remove the end cover
from the end housing.

NOTE

Do not operate the alternator unless this unit is
completely reassembled.

8.2 ALTERNATOR DIAGNOSIS

4. Remove seal from the end housing, detach
and remove “DC” and relay terminals, stud,
insulating sleeves and O-rings.

5. Disconnect all diode flexible leads; i.e. three
from the output terminal stud and three from
the diode supports. See figure 33 for more
details.

Each diode may be checked for short or open
circuits with an ohmmeter.

NOTE

Ll

A\ cauTtioN A\

Before checking the alternator, set the
battery master switch to the OFF position.

The ohmmeter polarity may be determined by
connecting its leads to the voltmeter leads. The
voltmeter will read up-scale when the negative
leads are connected together and the positive
leads are connected together. The polarity of
the voltmeter leads may be determined by
connecting the leads to the identified terminals
on a battery.

It is not necessary to disassemble completely
the alternator to make elect rical checks. All
electrical checks are made at the diode end of
the assembly without having to remove the rotor,
drive end frame or bearing. If the electrical
components are not defective but bearing
replacement is necessary, this can be done at
the drive end without having to disassemble the
diode end of the unit.
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Three diodes
lead attaching screw

Diode

Stator stud

Diode support

Bus bar

Diode

Diode lead
attaching screw

NOTE

Use an ohmmeter with a single 1.5 volts cell.
Most accurate reading will be determined when
the 300 ohms value is calibrated to the center
one-third of the scale. DO NOT USE high
voltage, such as a 110 volts test lamp to check
diodes.

To check diodes mounted in the supports for
short fields, connect the positive ohmmeter lead
to each diode lead and the ohmmeter negative
lead to each support as shown in "A", "B", and
"C" of figure 34. To check diodes mounted in the
end frame for shorts, connect the ohmmeter
positive lead to each diode lead and the
ohmmeter negative lead to the end frame as
shown in parts "D", "E", "F". The ohmmeter
readings may vary considerably when checking
diodes for shorts, but if the reading is 300 ohms
or less, the diode is probably defective and
should be replaced. A diode that reads 300
ohms or less will allow excessive reverse
current from the battery. Replace defective
diodes as explained later in this section.

To check the diodes mounted in the diode
supports for open fields, connect the ohmmeter
negative lead to each diode lead and the
ohmmeter positive leadto each support as
shown in parts “A”, “B”, and “C” of figure 35. To
check the diodes mounted in end frame for
shorts, connect the ohmmeter negative lead to

FIGURE 33: VIEW OF RECTIFIER END FRAME WITH COVER REMOVED
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06069

each diode lead and the ohmmeter positive lead
to the end frame as shown in parts “D”, “E” and
“F”. An infinite resistance reading indicates an
open diode. Diodes can be replaced by following
the  procedure outlined under DIODE

REPLACEMENT”.

Ohmmeter

Ohmmeter

FIGURE 34: DIODE TESTING 06070
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Ohmmeter| | A c
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Ohmmeter || D E F
- + - + - +
FIGURE 35: DIODE TESTING 06071

When reinstalling diodes, torque to 9-11 Ibf-ft
(12-15 Nm). Re-stake next to the threads in an
arbor press witha 1/8 inch (3,2 mm) round
punch. Press the punch with gradual pressure.
Do not strike as the shock may damage the
diodes.

8.2.2 Field Winding Check

The field winding may be checked for shorts and
opens with an ohmmeter. To check the field
winding, connect the ohmmeter to field terminal
and to ground. A resistance reading above
normal indicates an open, and a reading less
than normal indicates a short field. The normal
resistance value is 3.0to 3.3 ohmsat80 °F
(27°C). An alternate method of checking is to
place a battery of specified voltage, and an
ammeter in series with the field  winding. The
current should register 7.2 to 8.3 amperes at 24
volts. Coil resistance is approximately 3.1 ohms.
Amperage readings, other than the above,
indicate an open, grounded, or shorted field. A
defective field coil can be replaced by removing
the end frame on which the field terminal is
located and then removing the four field coil
mounting screws. See FIELD REPLACEMENT”
for a detailed procedure.

8.2.3 Stator Winding Check

The stator winding may be checked  for open
and short fields with an ohmmeter as follows:

Open Fields

Connect the ohmmeter leads to two pairs of
diode supports as shown in parts "A", "B", and
"C" of figure 36. Correct polarity of the leads
must be observed. The ohmmeter should
indicate a low resistance. If an infinite or a high
resistance is measured in either one or both
checks, the stator windings are open.

Ground

To check the stator windings for ground,
connect an ohmmeter to the diode support and
diode end frame as shown in part "C" of figure
36. The ohmmeter should indicate a very high or
infinite resistance. If zero or a very low
resistance is measured, the windings are
grounded.

Shorts

The stator windings are difficult to check for
shorts without finely calibrated laboratory  test
equipment due to the very low resistance values
of the windings. However, if all other alternator
checks are satisfactory, yet the unit fails to
perform  to specifications, shorted stator
windings are probable.

A | Ohmmeter

FIGURE 36: STATOR WINDING TEST 06072

8.3 DIODE REPLACEMENT

The following replacement  procedures are
based on the assumption that the diode end
cover is still off and diode leads were
disconnected as explained earlier in this section.
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NOTE

When replacing a diode, make sure it is
designed for a negative ground system. The
diode can be identified by the symbol stamped
on the diode case. The arrow must point toward
the diode flexible lead.

To replace the three diodes that are mounted in
the supports attached to the stator lead studs, it
is necessary to remove the diode and support
assembly. The two outer diode and support
assemblies are identical and can be installed on
either side. The center unit has a different
support, with 2 inches (50,8 mm) between the
mounting hole centers.

NOTE

The outer supports are provided with 2 %"
(57,15 mm) center holes.

8.3.1 Diode Replacement (in Support)

1. Remove nut with lock washer attaching the
diode support to the stator lead stud.

2. Remove nut, lock washer, and flat washer
attaching support to the small  stud in the
end frame.

3. Remove the diode and support assembly.
Then remove insert from small hole in
support or from small stud in the end frame.

4. Remove nutand flat washer from diode
mounting stud, and then remove diode from
the support.

5. Place a new diode in the support and install
a flat washer and nut on the diode mounting
stud. Hold the diode with a wrench placed
over flats on the diode, while tightening nut
on the mounting stud to a torque of
160-180 Ibf-in (18-20 Nm).

6. Place diode and support assembly over the
stator lead stud and the  small mounting
stud. Place insert over small stud inside the
hole in the support. Install flat washer, lock
washer, and nut on the small stud, and
tighten to a torque of 22-25 Ibf-in (2-3 Nm).
Install nut with lock washer on  stator lead
stud and tighten firmly.

8.3.2 Diode Replacement (in End Frame)

To remove diode, use a thin 1 inch open end
wrench on flats of the diode case to unscrew
diode from the end frame. Thread the new diode
into the end frame and tighten to a torque of
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160-180 Ibf-in (18-20 Nm). If no other parts are
to be replaced, refer to “DIODE END COVER
INSTALLATION in this section.

8.4 FIELD REMOVAL

1. Remove three diode and support
assemblies from the end frame to provide
access to the lower field to end frame bolts

).

2. Remove nut with lock washer and flat
washer from three stator lead studs.

3. Remove the six bolts and lock washers
attaching the diode end frame to the stator
frame.

4. Separate the end frame from the stator
frame, and remove the end frame and field
assembly from the rotor while pushing the
stator lead studs out of the end frame.

5. Remove nut, lock washer, flat washer, and
insulating washer which secure the field
lead terminal stud in the end frame. Push
the stud out of the end frame.

6. Remove field terminal stud insulating
bushing and seal from the end frame.
Remove insulating sleeve from the field
terminal stud.

7. Remove the four bolts and  lock washers
attaching the field to the end frame.

8. To separate the field from the end frame,
install four 3/8-24 x 3 inch bolts in place of
the 3/8-24 x 2 inch bolts removed in step 7.
Thread bolts in to even heights. Support the
end frame in an arbor press. Then, using a
suitable press plate to exert pressure on all
four bolt heads, press the field out of the
end frame.

8.5 FIELD INSTALLATION

1. Position the field assembly on the end
frame. Insert four 3/8-24 x 3 inch bolts
through the end frame and thread into the
field to keep holes aligned.

2. Support the end frame on an arbor press
bed so that the diodes will not be damaged,
and press the field into the end frame. Press
in until shoulder on field coil bottoms against
the end frame.

3. Remove the four guide bolts. Install four 3/8-
24 x 2 inch bolts, using new lock washers to
attach the field to the end frame. Tighten
bolts securely.
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4. Place insulating sleeve in inner side of the
field terminal stud hole in the end frame, and
insert the terminal stud through the sleeve.
Place two O-rings and insulating  bushing
over the terminal stud and push into hole in
the end frame. Install insulating washer, flat
washer, toothed lock washer, and nut on
terminal stud. Tighten firmly.

5. Install each stator lead stud in the end frame
as follows: Place insulating washer over the
stud and insert the stud through the end
frame. Place the insulating bushing over the
stud and position in end frame hole. Install
flat washer, lock washer, and nut on the
stud. Tighten firmly.

6. Install three diode and support assemblies
on the end frame as previously directed
under “DIODE REPLACEMENT”.

7. Install a new seal in notch around end of the
stator frame. Insert field into the rotor and
position the end frame against the stator
frame. Attach end frame to the stator frame
with six bolts and lock washers. Tighten
bolts firmly.

8. If no other parts require replacement, refer
to "DIODE END COVER INSTALLATION" in
this section to complete the assembly.

8.6 STATOR REPLACEMENT

If tests performed under “Stator Winding
Checks” earlier in this section indicated an open
circuit or short in the stator, the stator and frame
assembly must be replaced.

8.6.1 Removal

1. Remove diode end frame and field
assembly as previously directed in steps 1
through 4 under “Field Removal”.

2. Remove the six bolts and lock washers
attaching the stator frame to the drive end
frame.

3. Separate the stator frame from the drive end
frame and remove the stator frame from the
end frame and rotor.

8.6.2 Soldering Stator Terminal Leads
1. Using a wire brush, thoroughly clean the
wire and terminal.

2. Silver solder the stat or lead to the terminal
using a torch.

3. Thoroughly clean the silver  solder
connection with a wire brush.

4. Using a high grade energized rosin flux,
coat the silver soldered connection with a
80-20 tin-lead solder or pure tin solder to
prevent deterioration of the silver solder by
engine oil.

NOTE

The silver solder will provide the required
mechanical strength, which will not be affected
by temperature. The tin-lead solder will protect
the silver solder connection from deterioration
by engine oil.

8.6.3 Installation

1. Position new seal in notch around the drive
end of the stator frame.

2. Position the stator and frame assembly over
the rotor against the drive end frame. Attach
the stator frame to the drive end frame with
six bolts and lock washers. Tighten bolts
firmly.

3. Install diode end frame and field assembly
as directed in steps 5, 6 and 7 under
“installation”.

4. Install rectifier end cover as directed later.

8.7 DIODE END COVER INSTALLATION

1. Make sure all diodes are properly installed
and securely tightened. Leads from diodes
threaded into the end frame must be
securely attached to the diode supports. The
relay terminal lead must also be attached to
the left diode support.

2. Connect leads from the three diodes
mounted in supports to the output terminal
stud. Tighten the attachment screw firmly.
Place insulating bushing over relay terminal
stud.

Place a new seal in the diode end frame.

With the end cover in place against the end
frame, install the cap screws and lock
washers. Tighten the cap screws evenly and
firmly.

5. Make sure the drain plug is installed in
bottom of the end cover and securely
tightened.
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8.8 ALTERNATOR REMOVAL (DELCO)

1. Place "Starter Selector Switch" in engine
compartment to the "OFF" position.

2. Place the battery master switch to the “OFF”
position.
3. Remove alternator drive belt (see

“‘ALTERNATOR DRIVE BELT").

NOTE

When reinstalling drive belt, it is important to
set the belt tension correctly. (Refer to the
appropriate heading later in this section).

4. Scratch off protective sealer from electrical
connections (relay, field and positive

terminals). Refer to figure 37.

OIL SUPPLY HOSE

(DISCONNECT HERE)
== W
—_ [ >

p) VENT HOSE
(DISCONNECT HERE)

\

\o
POSITIVE CABLE
(TO BATTERY)

FIELD (F1) WIRE
RELAY WIREJ

FIGURE 37: ALTERNATOR (HOSES AND WIRES) 06341

NOTE

After reconnecting electrical wires, it is
important to cover terminals with protective
sealer (Prévost #680745).

5. Disconnect wire #25 from the relay terminal,
wire #107 from the field “F1” terminal and
disconnect battery cable from the positive
“+” terminal on the diode end  cover. Tag
wires removed to ease identification at time
of installation. Refer to figure 37.

6. Disconnect oil supply line and vent hose
from top of alternator (Fig.  37) and tape
lines to prevent entry of foreign matter.
Disconnect oil drain hose from bottom of
alternator (Fig. 38) and tape line to prevent
entry of foreign matter.

7. Remove the four bolts and  lock washers
fixing the alternator (refer to fig. 38).

RETAINING
BOLTS AND
WASHERS

DRAIN HOSE
(DISCONNECT-
FROM HERE)

FIGURE 38: A LTERNATOR RETAINING BOLTS AND

WASHERS 06350

/A WARNING A

Alternator weights approximately 154 Ibs
(70 kg). Another person is required to take
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the alternator out of the engine
compartment.
8.8.1  Disassembly of Alternator

After diode, field and stator winding checks, the
alternator can be disassembled to repair a faulty
component, such as field or stator, or to proceed
with bearing or rotor replacement. Perform the
following steps to disassemble the alternator:

1. Remove nuts and washers from "DC"
terminal on diode end frame.

Separate the diode cover plate from the
diode end frame by removing the mounting
screws.

3. Remove the washer, nut and lock washer
attaching the diode supports to the end
frame, the three screws  connecting the
diode leads to the diode supports, and the
three nuts which attach the stator studs to
the diode supports.

4. Separate the diode support assemblies from
the diode end frame, and the three nuts that
connect the studs to the diode end frame.

5. Mark the position of the drive end frame and

diode frame with respect to the stator
assembly so thatthe parts can be
reassembled in the same position.

6. Detach the diode end frame and field
assembly from the stator assembly by
removing the attachment screws.

7. Separate the field assembly from the diode
end frame by removing the four attachment
Screws.
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8. Separate the rotor assembly and drive end
frame from the stator assembly by removing
the attaching screws.

9. Remove the shaft nut and washer, and the
pulley. Press the rotor shaft out of the drive
end frame.

10. Remove the retainer plate and pull the
bearings from the drive end frame.

8.8.2 Alternator Cleaning and Inspection

Whenever the alternator is disassembled, it
should be cleaned and inspected.

Cleaning

If sludge has accumulated on the stator, a light
mineral oil should be used to clean it.

Inspection

When the alternator has been disassembled to
the extent that the stator is exposed, the stator
should be checked for the following:

a) Adequate varnish.

b) Proper spacing of conductors so that “near
shorts” do not exist.

c) Proper phase lead placement.

d) Strong conductor and cross-over welds

8.8.3 Bearing or Rotor Replacement

Whenever the rotor and drive end frame are
disassembled for any reason, the single-row ball
bearing must be replaced with a new one due to
the probability of damage during disassembly.

Removal and Disassembly

1. If the pulley was not removed from the rotor
shaft at time of alternator removal, remove
the nut and flat washer from the shaft and
pull the pulley off the shaft.

2. Remove the six bolts and lock washers
attaching the drive end frame to the stator
frame. Separate the drive end frame from
the stator frame. Remove the drive end
frame and support assembly.

3. Support the drive end frame in an arbor
press so that the rotor can be pressed down
out of the end frame. Using a suitable
adapter against the end of the rotor  shaft
that will pass through the inner race of the
double-row ball bearing, press the rotor
down out of the end frame and bearings.
Since the single-row bearing outer race is
held in the end frame by the retainer plate,

and the inner race is a press fit on to the
rotor shaft, the bearing will probably be
damaged when the shaft is pressed out and
need to be replaced with a new part.

Remove the six screws attaching the
bearing retainer plate to the drive end frame.
Remove the retainer plate, the single-row
bearing and the bearing spacer from the end
frame.

Support the drive end frame in an arbor
press with the double-row bearing down, so
that the bearing can be pressed down out of
the end frame. Using a suitable driver that
will exert a force on the bearing outer race,
press the bearing out of the end frame.

Remove the rubber bearing clamp from

groove in the end frame.

Assembly and Installation

1.
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Install a new single-row ball bearing into
inner side of the drive end frame. Install the
bearing retainer plate and attach  with six
screws. Stake screws in place after
tightening.

Position the rubber bearing clamp in the
groove in bearing bore of the drive end
frame. Lubricate the clampto  permit the
bearing to be pressed in without dislodging
or damaging the clamp.

Position the rotor in an arbor press with the
shaft end up. Install the drive end frame and
single-row bearing assembly over the rotor
shaft. Using a driver over the rotor s  haft,
which will exert a force on the bearing inner
race, press the bearing onto the shaft until it
bottoms against the rotor.

Install bearing spacer over the rotor shaft.
Position the double-row bearing over the
rotor shaft at end frame bore. Using an
adapter that will exert a force on  both the
inner and outer races of the bearing, press
the bearing onto the shaft and into the end
frame until the inner race bottoms against
the bearing spacer.

Place a new seal around the drive end of
the stator frame.

Insert the rotor between the stator and field,
and position the drive end frame against the
stator frame. Attach the end frame to the
stator frame with six bolts and lock washers.
Tighten the bolts to a torque of 5 to 5.4 Ibf-ft
(6-7 Nm).
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N\ cauTtioN AN\

When replacing the alternator on the
vehicle, ensure that an alternator w ith the
proper drive ratio is used. Installation of an
alternator with any other driv e ratio w ill
result in severe and costly damage to the

alternator and engine.

8.8.4  Alternator Reassembly
Reassembly is the reverse of disassembly.

NOTE

When tightening the outside nut on the “DC”
output terminal, torque the nut to 30- 35 Ibf-ft
(41-47 Nm). The lower nut should be supported
while doing so.

When reinstalling diodes, tighten to a torque of
9-11 Ibf-ft (12-15 Nm).

8.8.5 Output check

When removed from the engine, the alternator
may be checked without circulating oil on a test
bench, providing the output is limited to 100
amperes or less. The alternator may be bench
tested without circul ating oil at outputs
exceeding 100 amperes, as long as the period
of operation is limited to less than 15 seconds.

A\ cauTioN A\

Operating the alternator at outputs greater
than 100 amperes w ithout adequate oil

circulation for periods exceeding 15
seconds, will cause the alternator to
overheat, resulting in damage to the

winding and diodes.

If the alternator is to be operated at an output
greater than 100 amperes for longer than 15
seconds, circulating oil must be provided. SAE
30 engine oil must be applied to the connection
on the diode end cover at a pressure of 35 psi
and at a temperature of 60 °F to 220°F (16°C to
104°C). This will provide an oil flow of about one
gallon per minute.

To check the alternator on a test bench, make
electrical connections as shown in figure 32.
Make sure the negative battery terminal is
connected to the alternator frame.

8.9 ALTERNATOR DRIVE BELT

Removal
1. Insert a %" socket drive into the tensioning
arm opening (Fig. 39).

2. Twist the tensioning arm to slacken belt.
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3. Remove belt.

Installation
Installation of the alternator drive belt is
reverse of removal.

the

8.9.1  Adjustment

Correct belt tension is required to maximize belt
life. The tensioning arm maintains proper belt
tension, no adjustment is required.

Check for wear and proper tension every 6,250
miles (10 000 km) or twice a year, = whichever
comes first.

FIGURE 39: ALTER?\ITOR DRIVE BEL 06509

9. VOLTAGE REGULATOR (DELCO)

The 24 volt regulator used with Delco alternator
is located in the engine compartment R.H. side
(MTH).

The transistor regulator illustrated in figure 40 is
an assembly mainly consisting of diodes,
capacitors, resistors and transistors. These
components are mounted on a printed circuit
panel board to form a completely static unit
containing no moving parts. Regulators of this
type have only four terminals which are
identified "GND." (ground), "FLD" (field) "BAT"
(battery) and “IGN” (ignition).
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FIGURE 40: VOLTAGE REGULATOR 06408
The regulator components work together to limit
the alternator voltage to the preset value by

controlling the alternator field current. This is the
only function that the regulator performs in  the
charging system.

The voltage at which the alternator operates is
determined by the regulator adjustment. Once
adjusted, the alternator voltage remains
constant. The regulator is unaffected by length
of service, changes in temperature, or changes
in alternator output and speed.

A typical wiring diagram of a negative ground
system is illustrated in figure 41. This diagram
shows only the basic charging system
components. It does not show any components
such as the control relays. Referto  “Charging
system” wiring diagram, in “Wiring diagrams” for
the electric circuits and connections.

Voltage regulator maintenance

The voltage regulator is a service-free electronic
unit. When it fails, it should be replaced. The
following procedure must be used:

N\ cauTioN A\

Set the battery master switch to the “OFF”
position.

@ Open the engine compartment R.H. side
door in order to get access to the voltage
regulator;

@ Unscrew the electrical cable connectors;
Unscrew the voltage regulator unit;

@ Install a new voltage regulator by reversing
the procedure.

©

NOTE

For information about BOSCH alternator and
voltage regulator, refer to technical publication
"Repair and Testing Instructions for T1
Alternator 0120 689 552".

Regulator

=0 —

Alternator

FIGURE 41: TYPICAL WIRING DIAGRAM OF A NEGATIVE
GROUND SYSTEM 06415

9.1 TROUBLESHOOTING PROCEDURES

Trouble in the electrical system will usually be
indicated by one of two conditions: an
undercharged or an overcharged battery. Either
condition can result from an improper voltage
regulator setting:

Checking Battery Voltage

The absence of gas production during the
continuous appearance of the green dot in the
battery’s built-in hydromet er indicates that the
voltage setting is satisfactory. Check the
following conditions:

Checking Voltage Regulator Setting

1. To check the voltage setting, connect a
voltmeter across the “POS” and “NEG”
terminals on the regulator, and an ammeter
to the “C” terminal on the alternator. Refer to
figure 42.

2. Operate the engine at approximately 1000
rpm  (about 2300 alternator rpm), with
accessories on, to obtain an alternator
output of 20-200 amperes.

3. Note the voltage setting. It should be steady
at 27.5 volts.

4. If not, the desired setting can be obtained by
removing the plug from the voltage regulator
cover and slightly turning the adjusting
screw inside the regulator. Turn the
adjusting screw clockwise to increase the
voltage setting or counterclockwise to
decrease it. See figure 43 for details.
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ALTERNATOR

VOLTMETER

BATTERY

TEST
AMMETER

FIGURE 42: REGULATOR VOLTAGE SETTING

06416

Adjusment Screw.

SETTING

06418

NOTE

If regulator voltage cannot be adjusted to the
specified setting, remove the regulator and
repair or replace it as necessary.

9.11

Undercharged Battery

If the voltage setting is steady and reasonably

close to the specified value and

the battery is

undercharged, raise the setting by 0.3 volt, then
check for an improved battery condition over a
minimum service period of 48 hours. If the
voltage cannot be adjusted to the desired value,
the alternator should be checked as follows:

1.

Stop alternator, turn off all accessories and
disconnect battery ground cable.

Disconnect all leads from the regulator and
from the alternator field. Do not allow leads
to touch ground.

Connect a voltmeter and an ammeter in the
circuit at the alternator "DC" terminal.
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(UNDERCHARGED BATTERY)

5.

© © N

10.

4., Connect ajumper lead from the alternator
"DC" terminal to the alternator field terminal.
FLD.
GND
SWITCH
CARBON
LEADS PILE
DISCONNECTED “
JUMPER
LEAD
ALTERNATOR BATTERY
VOLTMETER
FIGURE 44:REGULA TOR VOLTAGE TEST

06417

Connect a carbon pile resistor load across
the battery. Turn to the "Off" position.

See figure 44 for wiring connections.
Reconnect battery ground cable
Turn on all vehicle accessories.

Operate alternator and adjust carbon pile
resistor load as required to check for rated
output as given in Delco-Remy Service
Bulletin 1G-187 or 1G-188.

Check the alternator field winding as follows:
Disconnect the lead from the field terminal
and connect an ohmmeter from the field
terminal to ground. A resistance reading
above normal indicates an open field, and a
resistance reading less than normal
indicates a shorted or grounded field. The
normal resistance canbe  calculated by
dividing the voltage by the field current
published in Delco-Remy Service Bulletin
1G-186, 1G-187, or 1G-188. The normal
resistance value should be at or near
midscale on the ohmmeter for accuracy. An
alternate method of checking is to connect a
battery of specified voltage and an ammeter
in series with the field winding, and compare
readings with published specifications in
Delco-Remy  Service Bulletin 1G-186,
1G-187, or 1G-188. An alternator is
defective if it does not produce rated output
or if field windings are faulty. If the alternator
provides rated output, and field windings
check satisfactorily, the regulator should be
checked as covered under "Regulator
Checks".
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9.1.2 Overcharged Battery

If the voltage setting as checked above is steady
and reasonably close to the specified value,
lower the setting by 0.3 volt and check for an
improved battery condition over a minimum
service period of 48 hours. If the voltage cannot
be adjusted to the desired value, proceed as
follows: where the alternator field is  grounded
internally in the alternator as shown in figure 41
a shorted or grounded field or a defective
regulator can cause an overcharged battery.
The field winding can be checked as covered in
paragraph “Undercharged Battery”. If the field
winding is found to be correct, the alternator is
not defective, and the regulator should be
checked as covered under “Regulator Checks”.

9.2 REGULATOR CHECKS

Separate the cover from the base, and remove
the panel assembly from the cover. Carefully
note the location of all washers and lock
washers.

The component parts are keyed to figure 41.
Before making electrical checks, visually inspect
the components and make sure  all soldered
connections are secure. Various electrical
checks with an ohmmeter can be made to
determine which components are defective.

The ohmmeter must be accurate, and should be
a scale-type meter with a 1.5 or 3 volt cell. Most
digital ohmmeters cannot be used to check
semiconductors.  However, some digital
ohmmeters are specially designed to test
semiconductors and can be used to test
components in the regulator. Consult the
ohmmeter's manufacturer for specifications
concerning the capabilities of the ohmmeter.

It is important that all of the following checks be
made. If a defective part is found, replace it
before proceeding with the remaining checks.
Be sure to make all the checks since more than
one component may be defective.

A defective regulator can be repaired according
to the following methods:

A) By changing the printed circuit board in the
regulator. Unscrew the retaining screws on
the printed circuit and remove it.  Install a
new printed circuit board. This method is the
most commonly used.

B) By removing any retaining screws involved
and unsoldering the connections. When
resoldering, limit solder time to a minimum
as excessive heat may damage the printed
circuit board and component parts. However
good soldered connections are essential for
satisfactory operation. A resin core 63% tin

37% lead solder witha 360 °F (182°C)
melting point is recommended along with a
soldering iron rated at 50 watts or less. Use
extreme care to avoid overheating. Before
checking the printed circuit board, remove
transistor TR1, which must be checked
separately. Connect the ohmmeter as
shown in figure 45, and then reverse the
ohmmeter leads to obtain two readings on
the same component. Use the middle scale
on scale-type meters on which the 300 ohm
value should be within or nearly within, the
middle third of scale.

Capacitors C1 and C2 = The ohmmeter should
read high and low on each capacitor. If not,
replace capacitor.

Diodes D1, D2 and D3 = Each diode should
give one high and one low reading. If not,
replace diode.

Resistor R2 = Turn voltage adjustment screw
(identified in figure 43) with ohmmeter
connecting each way. Reading should change
as slotted screw is turned. If not, replace R2.

Transistor TR1 = See figure 45. Use the low
scale. Each of the three checks should read low
and high. If not, replace TR1.

FIGURE 45: CHECKING TRANSISTOR TR1 06081

Transistor TR2 = Change the ohmmeter to use
the low scale. EB should read low and high. BC
should read low and high. EC should both read
high. If not, replace TR2. See figure 46.
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EB

EC B8C

FIGURE 46: CHECKING TRANSISTOR TR2 06081

9.3 ADJUSTING VOLTAGE

After repair, the regulator must be adjusted to
the desired voltage setting. Follow the
procedure under “Checking Voltage Regulator
Setting”. Slowly turn the adjusting screw full
range and observe the voltmeter to ensure that
the voltage is being controlled, then, while still
turning, slowly adjust to the desired setting.

10. BATTERY EQUALIZER

VoltMaster Battery Equalizer Owner's  Manual
(100 amps) is annexed at the end of this
section.

Refer to “Electrical Compartments and Junction

Box” in this section, for location.

11. STARTER

Refer to Mitsubishi Electric Corporation
(MELCO) Service bulletin MEOO3-P annexed at
the end of this section for information and
maintenance instruction on MELCO 105P70

starter.
A\ cauTtion AA

Prior to the installation of the Mitsubishi
starter, the Fly wheel Ring Gear must be
examined for excessw ear or damage.
Service Bulletin A1-M1N-1729EN included at
the end of Section 06 show s acceptable
levels of w ear, and illustrates the proper
measuring procedure. Maximum w ear is
0.5mm. Ring Gears with more than 0.5mm
of wear or damage must be replaced before
installing the new starterto prev ent
engagement and/or disengagement
problems. Failure to do sow ill render the
Warranty null and void.

A\ cauTtioN A\

Do not engage starter for more than 15
seconds at a time. If engine does not start
within 15 seconds, release ignition key and
let starter cool for one minute before
attempting to restart.

12. ENGINE BLOCK HEATER

The vehicle may be equipped with an engine
immersion-type electric block heater to assist
cold weather starting. The heater male electric
plug is easily accessible through the engine
compartment R.H. side door (Fig. 47). To use it,
connect the female plug of an electrical
extension cord to the heater plug. The extension
cord must be plugged into a 110-120 V AC
power source only. The engine  block heater
should be used whenever the vehicle is parked
for an extended period of time in cold weather
and a suitable power source is available.

12.1 MAINTENANCE

This heater is non-serviceable except for the
cord, and if faulty, must be replaced as a unit.

ENGINE
BLOCK HEATER

FIGURE 47: ELECTRIC HEATER PLUG LOCATION 18354

13. EXTERIOR LIGHTING

The circuit for exterior lights, as well as their
control switches, relays and circuit breakers are
shown on the applicable wiring diagrams. Wiring
diagrams are located in the technical publication
box.
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13.1 HEADLIGHTS

Each headlight assembly consists of two
headlamp module 90 mm (32 inch) equipped
with a 12-volt halogen bulb and one 100 mm
(4 inch) 12-volt LED turn/signal  lamp. Outer
lamps have a double function (both low and high
beam). Inner lamps are used for high beam or
daytime running light. The inner or outer lamp
uses the same single filament halogen bulb part
number.

NOTE

If vehicle is equipped with optional Xenon
headlamps, refer to paragraph 13.1.6.

FIXING SCREW
VERTICAL
ALIGNMENT LOW BEAM

/&

= PARKING &
- DIRECTIONAL
, v SIGNAL LIGHT
HIGH BEAM HORIZONTAL
ALIGNMENT
FIGURE 48: HEADLIGHT ASSEMBLY 06546

13.1.1 Headlight Beam Toggle Switch

The multifunction lever located on the steering
column is used to select proper lighting. High
beams or low beams can be selected by pulling
the lever rearward. A high beam indicator on the
central dashboard panel is illuminated when the
high beam circuit is energized.

NOTE

Pulling the lever rearward while the lights are
off will flash the headlights.

13.1.2 Maintenance

Clean headlights with soap and water and a
good glass cleaner whenever dirty. For
maximum illumination, headlight connections
must be coated with a dielectric grease to
prevent oxidation and proper voltage must be
maintained. Low battery voltage, loose or dirty
contacts in wiring system and poor ground
contribute to a decrease in voltage. Check
wiring and connections regularly and keep
battery properly charged. When a headlight
burns out, a new bulb must be installed.
Headlights must be properly aimed to provide
maximum allowable road illumination. When
using mechanical aiming devices, follow
manufacturer’s instructions.

Headlight aim should be checked after installing
a new bulb. Aiming can be performed without
opening headlight assembly. Horizontal and
vertical aiming of each module is provided by
two adjusting screws that pivot the module in the
housing for proper alignment (fig. 48). There is
no adjustment for focus since the module is set
for proper focus during manufacturing assembly.

[~

| \
FIGURE 49: OPENING HEADLIGHT ASSEMBLY 06547

NOTE

Make sure headlight assembly is properly
positioned into its housing before securing
using fixing screw.

A\ cauTioN A\

Use a soft clothto clean the parking and
front turn signal lamp.

13.1.3 Headlight Adjustment

The following is a general procedure for
headlight  adjustment  using mechanical
equipment, suchasa “Hoopy 100" Aligner. If
your mechanical equipment is different, refer to
the manufacturer’s instruction manual.

REAR VIEW

FIGURE 50: HEADLIGHT ASSEMBLY REAR VIEW 06548

Setting aligner according to slope

1. Park vehicle on a level floor.
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2. Set the support rail (Prévost #29261) down
(Fig. 51). Using shims, adjust its level to
stabilize it.

\
f A\

\

FIGURE 51: SUPPORT RAIL INSTALLATION

3. Install jigs #29263 and #29262 onto the
support rail. Position the support rail so that
both stops are centered between the two
beams (Fig. 52). Mark the position for future
reference.

06501

FIGURE 52: INSTALLATION OF JIGS

NOTE

The stops will position the support rail between
16-24 inches of vehicle.

4. Remove the jigs.
Install “Hoopy 100" Aligner onto support rail
(Fig. 53).

6. Using an Allen key on the front wheel, level
Hoopy 100 aligner until spirit level bubble is
centered (Fig. 54 and 55).

7. Install a calibration fixture in the axis of front
axle wheel and one in the axis of rear axle
wheel (Fig. 56).

8. Adjust mirrors so that lines are perfectly
aligned.

9. Record reading.
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FIGURE 53: INSTALLATION OF HOOPY 100 ALIGNER
06496

FIGURE 54: ADJUSTING HOOPY 100 LEVEL 06498

FIGURE 55: SPIRIT LEVEL



Section 6: ELECTRICAL
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NOTE

If aligner indicates LOW BATT, battery must
be charged for 12 hours.

Low Beam Adjustment
1. Turn ON low beam lights.

2. Press ALIGN TO LAMP and move aligner in
front of first beam.

NOTE

FIGURE 56: INSTALLING CALIBRATION FIXTURES 06497

NOTE

The floor level reading must be added to the
aligner reading to ensure a precise alignment.

If beam is offset, a LOW CANDLES message
will appear. Using vertical and horizontal
alignment screws, adjust beam as needed (fig.

48).

10. Transfer positive (+) or negative (-) reading
of calibration fixtures to the front wheel of
Hoopy 100 aligner. Add this reading to
Hoopy 100 aligner level reading.

* eg—level: 0.2, mirrors: 0.1 =0.3
* eg—level: -0.2, mirrors: 0.1 = 0.1

NOTE

If vehicle remains stationary during the
headlight alignment procedure, it is not
necessary to check floor slope each time.

Headlight Alignment

/\ cauTioN A\

This mechanical equipment must be
calibrated by metrology before initial set-up
or after major overhaul. Calibration must be
performed annually.

1. Set the support rail (Prévost #29261) down
(Fig. 51). Using shims, adjust its level to
stabilize it. Use previous reference marks to
ensure proper positioning.

2. Make sure that headlight assembly  fixing
screw is properly fastened (Fig. 48).

NOTE

Make sure that the vehicle is at proper height
(suspension) and that air pressure is above 90

psi.

3. Install “Hoopy 100" Aligner onto support rail
(Fig. 53). Turn aligner ON.

/N cauTioN A\

Vehicle must be parked at the same
location each time. If location is changed
for any reason, floor slope alignment and
aligner leveling must be redone. Refer to
“Setting aligner according to slope”.

3. Adjust aligner height (move aligner
sideways if needed) so that XX appears in
the aligner sight. Lock aligner side handle.

Open Hoopy 100 aligner door.

5. Press AIM LAMP down; press a second
time so that LOW ADJUST appears in the
sight. Arrows indicate in which direction to
adjust the beam using the vertical and
horizontal adjustment screws. Perform this
adjustment until XX appears in the sight.

Aligner will reset after 5 minutes.

Repeat for other low beam light.

High Beam Adjustment
1. Turn ON high beam lights.

2. Press ALIGN TO LAMP and move aligner in
front of first beam.

3. Adjust aligner height (move aligner
sideways if needed) so that XX appears in
the aligner sight. Lock aligner side handle.

Open Hoopy 100 aligner door.

5. Press AIM LAMP down; press a second
time so that HIGH ADJUST appears in the
sight. Arrows indicate in which direction to
adjust the beam using the vertical and
horizontal adjustment screws. Perform this
adjustment until XX appears in the sight.

6. Aligner will reset after 5 minutes.
7. Repeat for other high beam light.

8. Store equipment away in a safe place.

If proper mechanical equipment is not
available, perform adjustments as
described hereafter:
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1. Headlight aiming and inspection can be
accomplished by visual means. This is done
on a screen located at a distance of 25 feet
(7,6 m) of the headlights. It should be of
adequate size with a matte-white surface
well shaded from extraneous light and
properly adjusted to the floor area on which
the vehicle stands. Provisions should be
made for moving the screen or its vertical
centerline so that it can be aligned with the
vehicle axis. In addition to the vertical
centerline, the screen should be provided
with four laterally adjustable vertical tapes
and two vertically adjustable horizontal
tapes.

2. The four movable vertical tapes should be
located on the screen atthe left and right
limits called forin  the specification with
reference to centerlines ahead of each
headlight assembly.

3. The headlight centerlines shall be spaced
either side of the fixed centerline on the
screen by ' the lateral distance between
the light source centers of the pertinent
headlights. The horizontal tapes should be
located on the screen at the upper and
lower limits called for in the specification
with reference to the height of beam centers
and the plane on which the vehicle rests, not
the floor on which the screen rests (Fig. 57).

4. The nominal vertical aim position on lower
beam headlights shall be adjusted based on
the headlight mounting height,  from the
ground to the light source center of the
headlight, according to table1.

TABLE 1 - VERTICAL BEAM AIM GUIDELINES

Headlight Nominal Aim Inspection

(centerline) Vertical Limits for Vertical
Mounting Height Aim Aim
56 to 90 cm (22 to 0 Vertical 10 cm (4 inch) up to
36 inch) 10 cm ( 4 inch) down
90to120cm (36to | 5cm (2inch) |5 cm (2 inch) up to 15
48 inch) down cm (6 inch) down
120 to 140 cm (48 to | 6.4 cm (4 4 cm (1.5 inch) up to
54 inch) inch) down 16.5 cm (6.5 inch)

down

5. High beam headlights are aimed so that the
center of the high-intensity zone is located
at the horizontal and straight ahead
vertically (Fig. 58).
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6. Low beam headlights are aimed so that the
top edge (the cutoff) of the high-intensity
zone is at the vertical location as per Table
1 and the left edge of the high-intensity zone
is at the vertical centerline of the headlight
(Fig. 59).

SCREEN
3m (10ft)

DISTANCE BETWEEN
HEADLIGHTS

VERTICAL CENTERLINE
AHEAD OF LEFT AND
RIGHT HEADLIGHT

CENTERLINE OF
SCREEN

ADJUSTABLE
VERTICAL
TAPES

ADJUSTABLE
e~ VERTICAL
TAPES

HEIGHT OF

BEAM CENTERS ADJUSTABLE

HORIZONTAL
TAPES

DIAGRAM OF
LIGHT SCREEN

FIGURE 57: A LIGNMENT OF HEA DLIGHT AIMING
SCREEN 06502

VERTICAL CENTERLINE
= AHEAD OF RIGHT
HEADLIGHT

VERTICAL CENTERLINE
AHEAD OF LEFT
HEADLIGHT

|- YEHICLE

AXIS

HEIGHT OF
/"" BEAM CENTERS

AIM RIGHT BEAM
SAME AS LEFT

FIGURE 58: HIGH-INTENSITY ZONE (SHADED AREA) OF
A PROPERLY AIMED UPPER BEAM ON THE A IMING
SCREEN 7.6 M (25FT) IN FRONT OF VEHICLE 06503

VERTICAL CENTERLINE
pe@~ AHEAD OF RIGHT
HEADLIGHT

VERTICAL CENTERLINE
AHEAD OF LEFT

HEADLIGHT

FIGURE 59: HIGH-INTENSITY ZONE (SHADED AREA) OF
A PROPERLY AIMED LOWER BEAM ON THE AIMING
SCREEN 7.6 M (25FT) IN FRONT OF VEHICLE 06504

7. The inspection limits for  high-beam
headlights shall be with the center of the
high-intensity zone from 10 cm (4 in) up to
10 cm (4 in) down; and, from 10 cm (4  in)
left to 10 cm (4 in) right on a screen at 7.6 m
(25 ft) (Fig. 60).

VEHICLE
*AXIS

.. HEIGHT OF
BEAM CENTERS

Z

AIM RIGHT BEAM
SAME AS LEFT
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VERTICAL CENTERLINE VEHICLE VERTICAL CENTERLINE
AHEAD OF LEFT i "—AXIS js— AHEAD OF RIGHT
HEADLIGHT HEADLIGHT

| HEIGHT OF
/ BEAM CENTERS

_8
B
4,
ﬁ\ﬁl\é'lr'\lESTT(;FzgﬂgHT zw lgg INSPECT RIGHT BEAM
SAME AS LEFT

(HOT SPOT) MUST BE
WITHIN THIS AREA

ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)

NOTE

Do not disrupt headlight adjustment screws.

FIGURE 60: AIM INSPECTION LIMITS FOR UPPER-BEAM
HEADLIGHTS 06505

8. The inspection limits in the vertical direction
for low-beam headlights or the low beam of
a dual-beam headlight, shall be as
described in Table 1. In the horizontal
direction, the left edge of the high-intensity
zone shall be located from 10 cm (4 in) left
to 10 cm (4 in) right of the vertical centerline
of the beam. The viewing screen shall be
located 7.6 m (25 ft) in front of the  vehicle
(Fig. 61).

Module Replacement

1. Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

2. Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 48 and 49).

Remove connector from headlight bulb.

Unfasten three metal clips attaching
headlight unit to support.

Install new module and fasten metal clips.

Install wiring connector on back of new
sealed beam unit.

7. Tilt headlight assembly up into its housing
then secure using fixing screw.

VERTICAL CENTERLINE VEHICLEl  VERTICAL CENTERLINE
AHEAD OF LEFT — a1 [ AHEAD OF RIGHT
HEADLIGHT HEADLIGHT
TOP EDGE OF HIGH
HEIGHT OF
HEADLIGHT CENTERS I PN
(SEE TABLE 1)
LEFT EDGE OF HIGH t
INTENSITY ZONE —*™
MUST BE WITHIN H INSPECT RIGHT BEAM
THIS AREA - "™ SAME AS LEFT
ol to]

ALL DIMENSIONS ARE IN MILLIMETERS (INCHES)

NOTE

Make sure headlight assembly is properly
positioned into its housing before securing
using fixing screw.

8. Perform alignment procedure.

NOTE

The headlight aim must be checked and
adjusted even if it was properly adjusted

before the sealed beam unit was replaced.

FIGURE 61: A IM INSPECTION LIMITS FOR LOWER-
BEAM HEADLIGHTS 06506

13.1.4 Sealed-Beam Unit

Bulb Removal and Replacement

1. Pull the release handle located inside the
front service compartment totilt down the
entire bumper assembly.

2. Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 48 and 49).

3. Remove connector from headlight bulb.

Remove the bulb by pushing and rotating it
out of the socket.

5. Install the new bulb by reversing the
previous procedure.

A\ cauTion A\

During this step, avoid contacting the bulb
with the fingers not to alter the bulb life.

13.1.5 Front Turn Signal

The front turn signal is part of the front headlight
assembly. The turn signal is a sealed unit (LED)
located on each front corner and should be
replaced as an assembly. Turn signal is visible
from both front and side.

Removal and Replacement

1. Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

2. Remove the headlight screw fixing the
headlight assembly, then tilt headlight
assembly down (Fig. 48 and 49).

3. Partially unfasten back plate fixing screws,
then remove signal lamp.

Remove socket from signal lamp.

Install wiring connector on back of new
signal lamp then install signal lamp.
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6. Fasten back plate fixing screws then tilt
headlight assembly up into its housing then
secure using fixing screw.

NOTE

Make sure headlight assembly is properly
positioned into its housing before securing
using fixing screw.

13.1.6 Optional Xenon Headlamp

The outer lamps of each headlight assembly
may be equipped with the optional Xenon lamps.
These lamps improve visibility and provide
better lifespan.

XENON
HEADLAMP
__ (930389)

" XENON HEADLAMP ASSEMBLY
CAN BALLAST (930388)

FIGURE 62: XENON HEADLAMP LOCATION 06549

Bulb Removal and Replacement

1. Pull the release handle located inside the
front service compartment to tilt down the
entire bumper assembly.

the
headlight

2. Remove the headlight screw fixing
headlight assembly, then tilt
assembly down (Fig. 48 and 49).

Remove main cable connector (066011).

Remove connector from headlamp bulb by
turning counterclockwise.

5. Unscrew the three Phillips head screws, pull
the retainer and bulb out.

N\ cauTioN A\

To avoid breaking the bulb, make sure the
socket is in proper position against the
stop.
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6. Install the new bulb by reversing the
previous procedure.

A\ cauTion A\

During this step, avoid contacting the bulb
with the fingers not to alter the bulb life.

NOTE

Do not disrupt headlight adjustment screws.

N\ cauTtioN AA

Never connectav oltmeter or V.O.M. to
measure bulb voltage as instrument wiill be
destroyed.

Troubleshooting and Safety

When switching on the Xenon headlamp using
the rocker switch, alamp short -circuit test is
performed.

Current is detected in the lamp circuit before the
ignition time and ignition prevented. Connection
of the "hot" lamp to the body mass also prevents
ignition. In both cases, the system is cut off
within < 0.2 s and can only be restarted via the
rocker switch.

In general, the maximum ignition time is < 0.2 s,
which period is followed by c utoff. This would
happen if a lamp was defected.

Lamp missing: system is cut off after < 0.2 s.

If lamp components or cables are damaged by
force (accident) so that contact with hazardous
parts is possible, the currentin these lines is
earthed by the vehicle body and - as with a
defective household appliance - switched off
when 30 mA are reached within < 0.2 s. the
cutoff time is shortened by a more powerful
defect current.

To protect the ballast, a counter in the electronic
safety system ensures that a defective lamp can
only be switched off 7 times consecutively after
a successful ignition, after which the device is
cut off. This prevents flutter and flashing. This
counter is put out of action when the lamp cutoff
time repetition interval is longer than 1.3 s so
that temporary non-defect disturbances that

result in immediate invisible re-ignition do  not
cause lamp cutoff.
A warning notice on the lamp plug makes you

aware of the fact that the lamp is operated in this
system on a higher voltage (you should
therefore switch off the lamp before working on
this part).
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After taking out the lamp, the contact pins are in
a practically idle state (< 34 Volt) after < 0.5
seconds so that there is no immediate danger of
electric  shock even if the warning is
disregarded.

With this safety concept there is no danger to
check the ballast with a new bulb. There is a
very high probability that t he ballast is OK if the
ballast can ignite the bulb.

One simple test to check the ballast would be to
measure the Nominal current of 1.58 A after one
minute for the 24V ballast.

13.2 STOP, TAIL, DIRECTIONAL, BACK-UP,
AND HAZARD WARNING LIGHTS

A combination stoplight, taillight, directional
signal light and back-up light assembly is
mounted at the rear, on each side of the vehicle.
Furthermore, when braking, two center
stoplights (LED) and a cyclops light (LED)  will
illuminate simultaneously with the stoplights on
the sides for increased safety. The L.H. and
R.H. side center stop lights are also used as
directional signal and marker lights.

The stop, tail, directional signal and back-up
lights consist of individual LED lights mounted
on the engine rear door, and each light is
serviced individually as a complete  unit. The
back-up light uses a regular tungsten bulb.

The hazard warning flashing system uses the
front, side and rear directional lights
simultaneously. This system is energized by a
switch on the L.H. dashboard.

13.2.1 Lamp Removal and Replacement
1. Open engine compartment rear door.
2. Remove the lamp support retaining screws

(2), and then from the outside, remove the
lamp and its support.

3. From the outside, install the new lamp with
its support then fasten the retaining screws.

13.2.2 Center Stoplights and Cyclops Light
Removal and Replacement

These (LED) lights are sealed unit and should
be replaced as an assembly in accordance with
the following procedure:

1. Unscrew both “Phillips” light screws  then
remove the light assembly.

2. Install new light assembly and secure using
screws.

13.3 LICENSE PLATE LIGHT

Two LED units are mounted above the rear
license plate(s) of vehicle. In case of burn out,
the LED unit must be changed according to the
following procedure.

1. Pry outthe rubber seal with a small
screwdriver. Pull on the LED unit and
disconnect it.

2. Reconnect new LED unit, place rubber seal,
and press on it until it is seated in position.

13.4 CLEARANCE, IDENTIFICATION AND
MARKER LIGHTS

The vehicle is equipped with marker,
identification and clearance lights (LED). The
clearance lights are mounted at each corner of
the coach nearthetop and the identification
lights are in the upper center of rear and front
sections.

The rear clearance and identification lights are
red and the front ones are amber.

The amber marker lights are mounted along the
sides of vehicle.

13.4.1 Marker Light Removal and Replacement

The side marker light is a sealed unit (LED) and
should be replaced as an assembly in
accordance with the following procedure:

1. Unscrew both “Phillips” light screws, and
then remove the light assembly.

2. Position the new light assembly and install
the “Phillips” screws.

13.4.2 Clearance and| dentification Light
Removal and Replacement

The clearance and identification light are sealed
units (LED) and can be replaced in accordance
with the following procedure:

1. Unscrew both “Phillips” light screws, and
then remove the light assembly.

2. Position the new light assembly, and then
install the “Phillips” screws.
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CLEARANCE LIGHTS

CLEARANCE LIGHTS

1

I I —

HEADLIGHTS |

Boa | 2

DOCKING LIGHT/

CORNERING LIGHT

\é@iﬂu
7;DMEM
5

FOG LIGHTS
IDENTIFICATION LIGHTS

- ) =

CENTER STOP LIGHTS

CYCLOPS A

LICENCE PLATE+
LIGHTS o

MARKER LIGHTS

STOP LIGHT, TAIL LIGHT,
DIRECTIONAL SIGNAL LIGHT
& BACK-UP LIGHT ASSEMBLY

FIGURE 63: VARIOUS LIGHTS LOCATION

13.5 DOCKING AND CORNERING LIGHTS

MTH vehicles are provided with two halogen
sealed-beam units that serve as cornering lights.
They are mounted on the vehicle as follows: one
is mounted on the frontL.H. side service
compartment door, while the other is located on
the entrance door on the R.H. side. The main
function of these lights is to increase lateral
visibility when turning a corner. These lights are
energized simultaneously with the directional
lights. A dashboard-mounted rocker switch may
be actuated to cancel this system in special
situations.

Two additional halogen sealed-beam units may
be installed aft of the rear baggage
compartment. These lights are used as docking
lights and both will illuminate automatically when
reverse range is selected to facilitate back-up or
docking procedure. The cornering lights do not
operate automatically when the reverse range is
selected, but by means of a dashboard-mounted
rocker switch. When the docking position is
selected, the docking as well as the cornering
lights illuminate.

13.5.1 Lamp Removal and Replacement

Both docking and cornering sealed-beam units
can be changed in accordance with the following
procedure:

1. Remove the two “Phillips” screws attaching
the retaining ring.
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Disconnect the light unit connection.
Remove the lamp.
Position new lamp.

Connect and position the light unit.

o ok~ w0 D

Finally, install the retaining ring.

13.6 FOG LIGHTS

Optional halogen fog lights can be mounted on
this vehicle to give the driver better visibility in
foggy weather, or to improve the range of vision
just ahead of the coach.

13.6.1 Bulb Removal and Replacement

1. Pull on the release handle located in the front
service compartment, near the door lower
hinge. The bumper will lower gradually.

2. Unscrew the wing nut and pivot
upwards.

assembly

3. Unscrew the outer ring. Disconnect the light
unit connection and remove the bulb.

4. Install the new bulb, reconnect the light unit
and replace in its proper position.

A\ cauTtioN AN

During this step, avoid contacting the bulb
with your fingers. This could alter the bulb
life.
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5. Reinstall the outer ring, pivot the assembly
downwards.

6. Fasten the wing nut and securely close the
bumper.

14. INTERIOR LIGHTING EQUIPEMENT

14.1 CONTROL PANEL LIGHTING

The instrument gauges and switches mounted
on all control panels are  energized whenever
the exterior light switch is pushed to the first
position. A control dimmer located on the
dashboard is used to vary the brightness of the
panel gauges, switches and indicator lights.

The gauge lights, panel light s, switch lights and

indicator  lights have a different bulb
arrangement. Thus, the procedure to change a
defective bulb can vary according to the
application.

14.1.1 Switch Lighting

1. Slightly pull the switch with a defective LED
away from the control panel.

2. Disconnect the electric cable from the
switch.
3. To install a new switch, reverse the
procedure (Fig. 64).
NOTE

Switches are lighted by the use of LED. When
lighting on a switch fails, replace defective
switch as a unit.

FIGURE 64: SWITCH 06321

14.1.2 Telltale Light Replacement

Telltale module is non-serviceable and must be

replaced as a unit.

1. Unscrew and remove the top dashboard
panel.

2. Remove the telltale back wire electric

connectors.
Unscrew and remove the telltale module.

To replace the telltale module, reverse the
procedure.

14.1.3 Gauge Light Bulb Replacement

1. For any gauge light bulb replacement, the
dashboard panel must be removed in order
to have access to the rear of gauges.

2. Remove bulb socket from the gauge, turn
the defective bulb counterclockwise and pull
it out of the gauge.

3. Push a new bulb and socket ASM and turn
clockwise to lock in place.

4. Replace the rear dashboard housing.

14.2 STEPWELL LIGHTS (COACHES ONLY)

Two Stepwell lights are illuminated when the
door opening system is activated.

14.2.1 Bulb Removal and Replacement
Proceed as follows to replace a defective bulb:

1. Unscrew the two Phillips-head screws
retaining the lens to the wall, and remove it.

2. With the light lens removed, pull bulb from
the lamp while applying lateral pressure.

Install the new bulb into the lamp.

4. Position the light lens and install it.

14.3 LAVATORY NIGHT-LIGHT

The lavatory night-light is illuminated as soon as
the ignition switch is set to the “ON” position.

14.3.1 Bulb Removal and Replacement

1. Unscrew the two Phillips-head screws
retaining the lens to the wall, and remove it.

2. With the light lens removed, pull bulb from
the lamp while applying lateral pressure.

Install the new bulb into the lamp.

Position the light lens and install it

14.4 DRIVER'S AREA LIGHTS

Two halogen ceiling lights are installed over the

stepwell and the driver’s area. These lights are
frequently used for night-time operation  when
passengers board or leave coach.

14.4.1 Bulb Removal and Replacement

1. Unsnap the lamp with a flat head
screwdriver and remove it.

2. Pull the defective bulb out of the socket.

3. Install the new bulb by pushing it in position.
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4. Replace the lamp by snapping it  back in

place.
A\ cauTioN A\

Do not touch halogen bulbs with bare
hands as natural oils on skin will shorten
bulb life span.

14.5 PASSENGER SECTION LIGHTING

The passenger section of coach is lit by two
types of fluorescent tube lamps installed on the
parcel racks.

The aisle or indirect lights are located on front of
parcel racks, and provide soft, indirect cabin
lighting and parcel rack interior lighting. More
powerful lighting for general and in-station
applications is provided by fluorescent tubes
located under the parcel racks, close to the
windows. A dual power system is available for
this lighting either from the 24 volt vehicle power
supply or from a 110 volt outlet supply. In order
to save batteries during extended periods of in-
station lighting, no curr ent is drawn from the
batteries as soon as the 110 volt circuit is
connected.

Moreover, adjustable reading lamps are
installed under the parcel racks for passenger
accommodation.

14.5.1 Fluorescent Tube Replacement

Indirect Fluorescent Light

1. Open the parcel rack access door, if so
equipped, unscrew the two Phillips screws
(one each end). Let the hinged cover down.

2. Remove fluorescent tube from light socket.
Install a new fluorescent tube.

4. Lift the hinged cover and replace the  two
retaining screws (Fig. 58).

Parcel Rack Interior Lighting

1. Open the parcel rack access door, if so
equipped, unscrew the two Phillips screws
(one each end). Pull the hinged cover down.

2. Push on the bulb, turn and then, pull it from
the socket.

Install a new bulb.

Lift the hinged cover and replace the two
retaining screws.
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~LIGHT

(IN-STATION)

FIGURE 65: PARCEL RACK LIGHTING

14.5.2 Removal and Replacement of In-Station
Fluorescent Tubes

1. Start by pulling out the corner of the lens
then delicately peeling it out of its seat.

N\ cauTioN A\

The lens is fragile. Be v ery careful w hen
removing and handling.

2. Rotate and pull the fluorescent tube from its
sockets.

3. Install a new fluorescent tube, rotating the
tube to secure it in the sockets.

4. Replace the screenlens by first inserting
one side in the seat, then push the other
side in and snap it in place by running it in
from one corner to the next.

14.5.3 Removal and Replacement of Reading
Lamp Bulb

1. Engage the tool (#830164) over the lamp
and turn one quarter turn counterclockwise.
Then, remove the tool slowly.

2. Pull the bulb socket off the reading lamp
unit.

3. Push and turn bulb counterclockwise, then
pull it out of the socket.

06419

4. Install new bulb in the socket, then push and
turn clockwise to lock bulb in position.

5. Push the bulb socket in the reading lamp
unit.

6. Position the reading lamp with the tool
(#830164), turn one quarter turn clockwise.

14.6 ENGINE COMPARTMENT LIGHTING

A switch located on R.H. side  of rear junction
box can be used to actuate the two oval engine
compartment lights.

push/
pousser

N\

'
—
—
f—
= l

FIGURE 66: ENGINE COMPARTMENT LIGHT
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Each light is sealed and can be replaced as
follows:

1. Disconnect the light unit connection.

Remove the lamp.

2

3. Position new lamp.
4. Connect the light unit.
5

Make sure the retaining ring is installed
properly.

14.7 LAVATORY LIGHT

The halogen lavatory light is installed on ceiling.
A microswitch, mounted in the door exterior
frame, is activated by the door lock mechanism

upon locking to energize the circuit. This switch
is readily serviced by removing the two Phillips-
head screws securing the mounting plate to the

door exterior frame.

Bulb removal and replacement:

1. Unsnap the lamp with a flat head screwdriver
and remove it.

N

Pull the defective bulb out of the socket.

w

Install the new bulb by pushing it into
position.

B

Replace the lamp by snapping it back in
place.

N\ cauTioN A\

Do not touch halogen bulbs with bare
hands as natural oils on skin will shorten
bulb life span.

15. LIGHT BULB DATA

When replacing a light bulb,  special attention
must be paid to the voltage rating (refer to light

bulb data hereafter).

LIGHT BULB DATA

APPLICATION PREVOST TRADE OR WATTS OR VOLTS QTY
PART NO. SAE NUMBER CANDLE
POWER

EXTERIOR LIGHTING

Hi/Lo-beam 930291 9004 65/45 W 12 2
Lo-Beam Xenon (optional) 930388 D2S 35W 12 2
Docking & cornering 930319 9415 37.5W 12 4
Fog 930361 H3 55 W 12 2
License plate (sealed) 930266 TL 15206 - 12 2
Marker Light (red) 930340 Grote 47072-3 - 12 2
Marker Light (amber) 930341 Grote 47073 - 12 10
Identification (red) 930334 TL 25420R - 12 3
Clearance (red) 930334 TL 25420R --- 12 4
Identification (amber) 930337 TL 25450Y - 12 3
Clearance (amber) 930337 TL 25450Y --- 12 4
;r;’;‘kte‘:;redio”a' (hazard & | gg5435 3057 32/3W 12 2
Rear directional 560589 1156 32 W 12 4
Stop 560589 1156 32w 12 8
Back-up 560589 1156 32w 12 4
Center stop 930330 HELLA 96208 - 12 2
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LIGHT BULB DATA

APPLICATION PREVOST TRADE OR WATTS OR VOLTS QTY
PART NO. SAE NUMBER CANDLE
POWER

EXTERIOR LIGHTING

Cyclops 930330 HELLA 96208 --- 12 1
Tail 560123 67 4 W 12 4
Exterior compartment 562278 6429 10 W 24 12
(except engine)

Engine compartment 930383 SEALED 25W 12 2
LIGHT BULB DATA

APPLICATION PREVOST TRADE OR WATTS OR VOLTS QTY

PART NO. SAE CANDLE
NUMBER POWER

INTERIOR LIGHTING

Instrument cluster 562838 2721 MEX . 12 .
lights

Telltale panel assy. 562907 - 1
Step light (Coaches) 562278 6429 10w 24 2
Lavatory 830176 Q20MR16 20w 12 1
Parcel rack 560144 1820 16 W 12 AR
Driver’s area 830176 Q20MR16 20 W 12 2
"EMERGENCY EXIT" 560601 456 2W 24 AR
decal
“LAVATORY
OCCUPIED” 563108 168 3w 12 1
“WATCH YOUR STEP” 561166 1820 1.6 cp 24 2
Aisle 560141 1251 3w 24 AR
Reading 563260 303 6W 24 AR
Fluorescent (In-Station) 830153 F32T8/SP41 32W -—- AR
Destination sign 830120 F30T8CW4 30 W 1
fluorescent

Fluorescent (Indirect) 830152 F13T5/CW 183W -—- AR
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16. SPECIFICATIONS

Battery

= PP OURPUPUPPPN Volvo
1Y (oo [ PO PSP UPP PP 20359831
13/ L= PRSI Maintenance-free
LT 00T E= TR 3 o1 PR Top Stud
GIOUP SIZE .uteiiiee ettt ettt e e e e e e et ettt eeeeeeeeeeetabaeeeeeeeeeeeasabaaaeeeeeeeeaatreeaeeeaeaastsraneeaaaaeaanns 31
Y] PR 12
0T To I (TS] =T 0] 01T =T [PPSR 290
ReSErve Capacity (IMINUIES) ....cciiiiiiie i e e e e st ee e e e s tte e e e ente e e e ente e e e enteeeennreeeeennnes 195
Cold cranking (in amps)

A 0 - 0 TSR 950 (each battery)
Maximum dimensions (inches/mm)

-Length (iNClUdiNG flaNGE) ...cceieieiie e e e e e et e e e e neee e e e 13.0/330,2
A7/ To o I PSP PPOPPR 6.7/169,3
-Height (iNClUdiNg fOP POSTIS) ..uviiiieiiiiie ettt e e et e e st e e s e nte e e e e nte e e e ennees 9.3/237,0
-Approximate WeIght (IDS/KG) .....eeeeiiiiiie et e e e et e e s eanneeee s 59/26,7

* Battery tester cable clamps should be between terminal nuts and lead pads of terminals. If not possible, load
value should be 210 amperes.

Torque specifications

Battery cable 10 POST ... 10-15 Ft-lbs (13-20 Nm)
BatlErY COVET ...t e e e e e e e e e e e e e e e e e e e e aaaaaes 45-50 Ft-lbs (5-6 Nm)
Electrical system monitor

= OSSN Vanner
1V To e L= PSPPSR EM-70
] o UL PR SR 24V dc
SYSIEM NG <. e Greater than 30 V dc
R3] (=10 1 0SSP Less than 24 V dc
LI < 3L RO +0.75V dc
(Y10 TSy A AT 4T = SRS 562058
Alternator

= 1= T PR URP O Delco Remy
oo L I N1 ¢ =T PR 1117702
RS T=T 4T SO 50DN
LI/ <L T S U EP PSP 600
Field current at 80°F (27°C)

BN 0] o L= =SOSR 7.2-8.0
B o 1 SO 24
Hot output

SAIMIPETES ...ttt ettt ettt et be st et et e e et e s e e seereeneebeereebesre et e se et et e e eneene e 270 at 80°F (27°C) ambient
B o] 1 SRR 28
By Vo] o o) (10 =1 (=T o o PRSP 3000
LT 01U ] o RSP STSR negative
PréVOST NUMIDET ...ttt e e e e e e ettt e e e e e e e neneeeeeaeeeennnrnneeeaaaaaaan 561723
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Regulator

= PP PR PRRPPRRN Delco-Remy
oo [ B AN [0 4] o= PRSPPI
I3 1= T PPRFPPRP Transistor
Voltage adjuStMENt ... ... ..o e e e e External screw
PrEVOST NUMIDET ...ttt e e e e e e e et e e e e e e e b st et ee e e e e ennbaeeeeeaaaeaan 562775
Alternator

MK ...t h e bt e e eh b e bt e e nr e e e r e ne e BOSCH
MOAEI NUMDET ...ttt e e s ne e e e 0120689552
ST [T T TSSO T PP PP OUPR PRSPPI T1
Hot output

N0 0] LT =TSSR SPP 140 at 25°C (AMBIENT)
Yo T P U TP U PP PP PRSPPI 28
B AN o] o {0 ) (1 =1 (= 1 o] 1 o PPNt 6000
L] (0T 1o T PRSP negative
Prevost NUMDET ... e e e e e e e e s e e e enneas 562752
Battery equalizer

= SRR Vanner
1Yo T 1SRRI 60-100D
F Y ] =Y = PSP RPPPPRRP 100 amps
(AT 10 TSy A AT 4 o = SRS 563334
Starter

MK ...t Mitsubishi Electric Corporation (MELCO)
0o [ N1 o ¢ = oSS MO009T82479
LI/ <12 PSSP 105P70
V0] 2= o = PRSP 24
PrEVOST INUMDET ...ttt e ettt e e e e e e e e et e e e e e e e e s e nnteeeeeeeeeanntneeeeeaaeeaaan 510752
No-load test

B o | SRR 23.5
SMAX. CUITENT AFAW ...ttt e ettt e s eab e e e eanaeeesnneeee s 125 amperes
YT TR o o PR 3000 rpm
Starter solenoid

Y= 1 TSRS Mitsubishi Electric Corporation (MELCO)
oo [ I N[0 ¢ = USSR 1115557
PUITIN VORBUE ...t e st e e e bt e e e e nne e e e enres 16 volts max.
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