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Electrical System
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Introduction.  This machine incorporates a
12-volt DC electrical system.  Optional equipment 
selected by the customer will determine the elec-
trical equipment to be installed in addition to the
standard electrical system.
Major Components. The 12 volt electrical sys-
tem consists of a battery, battery charging  alter-
nator, voltage regulator, starter switch, starter, and
starter solenoid.  The remainder of the electrical
system consists of lights and / or gauges,
switches, circuit breakers, and accessory circuits.
The above items are included as standard equip-
ment in the electrical system.  Refer to Illustrations
6-4 through 6-13 for location of components and
wiring diagrams.
Battery.  The machine is equipped with an indus-
trial type, long life battery.  The battery is perish-
able and requires servicing on a regular basis.
Batteries that are properly cared for can be 
expected to give long trouble-free service.  Per-
form the following procedures to maintain the bat-
tery in a serviceable condition.

	�
�����

�  Under no circumstances allow any sparks or
open flames around battery.  No smoking.
Batteries produce a highly flammable gas
which could lead to battery explosion if
ignited.

�  Never check the battery by placing a metal
object across the battery posts.

�������� Overfilling cells of the battery
can cause poor performance or early failure.

1. Check the level of the electrolyte regularly.
Add distilled water if necessary to bring the
electrolyte level to 3/8 inch above the separa-
tor plates.  Do not overfill.

2. Keep the top of the battery, terminals, and
cable clamps clean.  When necessary, wash
them with a solution of baking soda and water,
and rinse with clean water.

�������� Do not allow the soda and
water solution to enter the battery cells.

3. Inspect the cables, clamps, and hold down
bracket regularly.  Replace any damaged
parts.  Clean and re-apply a light coating of

grease to the terminals and cable clamps
when necessary.

NOTE:  A number of devices and applications are
available on the commercial market to deter corro-
sion on battery terminal connections.

4. Check the electrical system if the battery 
becomes discharged repeatedly.

5. If the battery indicator illuminates, the alterna-
tor or alternator circuit is defective.

NOTE:  If the truck is to be inoperative or idle for
more than 30 days, remove the battery.  The bat-
tery should be stored in a cool, dry place.  The
electrolyte level should be checked regularly and
the battery kept fully charged.

Booster Battery Connection Procedure. Acci-
dentally reversing the battery connections must be
avoided.  If a booster battery is to be used, first
connect the positive (+) terminal of booster battery
to the positive (+) terminal of discharged battery
and then connect the negative (-) terminal of
booster battery to engine or body ground (-) (Re-
fer to the decal below).  Never cross polarity of the
battery terminals.  Disconnect cables in the exact
reverse order from above.

.

Alternator.  The standard alternator for the Per-
kins engine is an 85 Amp alternator while a 100
Amp alternator is the standard alternator for the
Cummins and GM engines.  It should be expected
to give long, trouble-free service; however, the
diodes and transistors in the alternator circuit are
very sensitive and can be easily destroyed.  The
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following precautions should be observed when
working on or around the alternator.

Avoid grounding the output wires or the field wires
between the alternator and the regulator.  Never
run an alternator on an open circuit.

Grounding an alternator’s output wires or termi-
nals, which are always hot regardless of whether
or not the engine is running or accidentally revers-
ing of the battery polarity, will destroy the diodes.
Grounding the field circuit will also result in the
destruction of the diodes.  Some voltage regula-
tors provide protection against some of these cir-
cumstances; however, it is recommended that 
extreme caution be used.

Never disconnect the battery while the alternator
is in operation.  Disconnecting the battery will 
result in damage to the diodes, caused by the 
momentary high voltage and current induced by
the instantaneous collapse of the magnetic field
surrounding the field windings.

�������� Accidentally reversing the
battery polarity will destroy the diodes of the
alternator circuit.

NOTE:  It is normal for alternator light to stay on
when engine is started.  Once engine is acceler-
ated, the light should go out.

Drive Belt. For the Perkins engine, replace both
drive belts when belts become worn or damaged.
After installation of new belts, check the tension of
the two drive belts after 20 hours of operation and
adjust the tighter belt if necessary.

For Cummins engines, visually inspect the drive
belt (see Illustration 6-1).  Check the belt for inter-
secting cracks.  Transverse cracks (across the belt
width) are acceptable.  Longitudinal cracks (direc-
tion of belt length) that intersect with transverse
cracks are not acceptable.  Replace the belt if belt
is frayed or has pieces of material missing.  After
installation of a new belt, check the tension of the
drive belt after 50 hours of operation and adjust if
necessary.

Drive Belt Tension.  Tension on the alternator
drive belt should be such that a firm push with the
thumb at a point midway between the two pulleys
will deflect the belt about 3/8 to 1/2 inch on the
Cummins engine (see Illustration 6-2) and 3/8 inch
on the Perkins engine’s drive belt (Illustration 6-3).

If the deflection measured is greater than what is
specified, the drive belt or belts must be replaced.

Illustration 6-1.  Drive Belt Inspection (Cummins)

3/8” - 1/2”

Illustration 6-2.  Drive Belt Tension (Cummins)

3/8”

Illustration 6-3.  Drive Belt Tension (Perkins)
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Illustration 6-4.  Dash Panel
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Component Troubleshooting

Alternator.  The alternator provides between 13.8
- 14.4 VDC at 85 Amps (Perkins engine) and 13.8
- 14.4 VDC at 100 Amps (Cummins and GM 
engines) of power for the electrical system and
trickle charges the battery when the engine is 
being operated.  When the alternator is started, it
will output 6 VDC (Cummins engine) to a relay 
energizing the relay and taking away the ground
from the Battery light (DS3, Illustration 6-12) on
the instrument panel.  When the alternator is
started on the Perkins engine, it will output 13.8 -
14.4 VDC to the cathode side of an inline diode 
between it and the Battery light (DS3) reverse-
biasing the diode, opening the path of current flow
to the Battery light.  When the alternator is started
on the GM 7.4L engine, it will output 13.8 - 14.4
VDC.  There will be a difference in potential of
approximately 2.4 VDC between the alternator
and the Battery light (DS3).  Current flow will be
minimum through the circuit and not significant
enough to illuminate the Battery light (DS3).

The most effective way to troubleshoot an alterna-
tor is with an ammeter on the output of the alter-
nator.  Another good check is with a voltmeter
across the battery.  With the engine operating at a
moderate speed, the voltmeter reading should
never exceed 15.5 VDC.  If reading exceeds 15.5
VDC, the alternator is defective and requires 
replacing.  Should the alternator output drop 
below 12 VDC, the alternator is defective and 
requires replacing.

Perform the following procedures below for abnor-
mal charging system operation.

1. Insure that the undercharged condition (below
12 VDC) has not been caused by accessories
having been left on for extended periods of
time.

2. Check the drive belt for proper tension (refer to
the Drive Belt Tension at the front of this 
section).

3. Ensure that battery is good and capable of
holding charge.

4. Inspect the wiring for defects.  Check all con-
nections for tightness and cleanliness, includ-
ing the slip connectors at the alternator and
connections at the battery.

5. With the ignition switch on and all wiring har-
ness leads connected, connect a voltmeter
from:

a. alternator “BAT” terminal to ground

b. alternator #1 terminal to ground

c. alternator #2 terminal to ground

An infinity reading indicates an open circuit
between the voltmeter connection and bat-
tery.  Repair if required.

6. With all accessories turned off, connect a volt-
meter across the battery.  Operate engine at
moderate speed.  If voltage is 15.5 VDC or
higher, replace the alternator.

Circuit Breakers. Circuit breakers are employed
in the electrical system and act similar to fuses,
protecting the electrical circuits and valuable com-
ponents from overloads which could damage
them.  Perform the following troubleshooting pro-
cedures to troubleshoot a circuit breaker.

1. Turn the ignition key to the “Ignition” position.

2. If the circuit breaker is tripped, reset the circuit
breaker.

3. If the circuit breaker immediately retrips, 
remove all wires from the output side (load
side) of the circuit breaker.

4. Reset the circuit breaker.  If the circuit breaker
retrips, the circuit breaker is bad and must be
replaced.

5. If the circuit breaker maintains a set state, one
of the output circuits is shorted.  Reconnect
the wires one by one to the output side (load
side) until the circuit breaker trips.  Trouble-
shoot the circuit of the wire, that tripped the
circuit breaker, for a short.

6. Isolate and remove the short from the circuit.

Relays (Illustration 6-6). A relay is nothing more
than an electrically controlled switch.  Relays are
always shown on electrical circuits in a de-ener-
gized state.  The internal switch, common at pin
30, toggles between pins 87A (when de-ener-
gized) and 87 (when energized).  Pins 86 and 85
of the relay will energize the coil of the relay.  Pin
85, in all cases, is always the ground side and pin
86, in all cases, is always the hot side.  Either sig-
nal can be sent to the relay to energize it.  Ensure
that pin 85 is properly grounded, when required,
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and / or that 12 VDC is present at pin 86 when it is
required.

When the relay is de-energized, the internal
switch connects pins 30 and 87A completing the
circuit of the two pins.  When the relay is ener-
gized, the coil shifts the switch, connecting pins
30 and 87 completing the circuit of the two pins.

The most effective way to troubleshoot the relay is
with an ohmmeter.  This can be accomplished by
removing the female spade connectors from pins
30, 87, and 87A.  In a de-energized state, ensure
that pins 30 and 87A have continuity between
them.  With an ohmmeter, check the resistance
between pins 30 and 87a.  The ohmmeter should
indicate a reading of 0 - 40 Ohms.  Energize the
relay and check the resistance between pins 30
and 87.  The ohmmeter should indicate a reading
of 0 - 40 Ohms.  If these two checks are good, the
relay is good.  If one of these checks fails and 12
VDC required at pin 86 was or was not present, or
ground signal at pin 85 was or was not present,
dependant on the desired state of relay (ener-
gized or de-energized), the relay is bad and must
be replaced.

Normally Closed
Contact (when relay
is de-energized)

Normally Open
Contact (when relay
is de-energized)

Common
Contact

Illustration 6-6.  Relay

Single-Pole, Single-Throw, Maintain Contact
Switches.  A switch is designed with the purpose
of controlling an electrical circuit by completing or
opening the circuit.  With an ohmmeter, check the
resistance between the contact points of the
switch.  With the switch closed (completing the
circuit), the ohmmeter reading should indicate 0 -
40 Ohms.  With the switch open (opening the cir-
cuit), the ohmmeter reading should be infinity.  If
the above checks are good, the switch is good.  If
any of the above checks fail, the switch is bad and
must be replaced.

Single-Pole, Double-Throw, Momentary Rocker
Switches.  This type of switch operates on the
principle that the circuit is closed only when the
switch is held in the closed state.  Once the switch
is released, the circuit will open.  This switch is
checked like an On-Off switch with the exception
that the switch must be held closed to complete
resistance checks.

Solenoids. A solenoid is an electrical compo-
nent.  When electricity is applied to the coil, the
solenoid will form an electromagnet.  The magnet-
ic field will pull or push an armature into the coil
(based on application).  The armature can be con-
nected to a switch in electrical circuits to turn the
switch on or off.  An armature can also be used to
open or close valves.

Solenoids employed as electrical switches can be
troubleshot with an ohmmeter.  Remove the two
wires from the two larger posts of the solenoid.
Energize the solenoid.  With an ohmmeter, check
the resistance between the two larger posts.  The
ohmmeter should indicate between 0 - 40 Ohms
nominally.

Solenoids employed as hydraulic switches are
used to open and close spools of valves.  The
simplest way to prove the solenoid coil good is to
energize the solenoid and then, with a metal 
object, touch the nut that secures the coil to the
cartridge.  The magnetic field generated when the
coil becomes an electromagnet will be significant
enough to pull the metal object to the nut (some
solenoids employ a metal nut encased in plastic
and will require removal in order to detect the
magnetic field).  This will prove the coil good; how-
ever, the armature may be stuck.  If the hydraulic
circuit is still defective at this point, remove the coil
and cartridge.  Now energize the coil, the arma-
ture inside the cartridge should shift.  If the arma-
ture inside the cartridge did not shift and the coil is
magnetized, replace the cartridge.
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Exercise care not to reverse polarity because
some solenoids employ internal diodes which can
be destroyed when the polarity is reversed.  The
solenoids employed on the transmission control
valve contain diodes.  The black wire of the coil
connects to the ground side of the circuit while the
red wire goes to the positive side of the circuit.

Diodes.  Diodes are one-way conductors that pro-
vide isolation.  Current flow through a diode is
from anode to cathode.  They are easily proven

good by using an ohmmeter.  When using the
ohmmeter, place the leads of the ohmmeter on
the opposite ends of the diode.  Observe the ohm-
meter reading.  Then reverse the ohmmeter leads
on the ends of the diode.  Observe the ohmmeter
reading.  The ohmmeter readings should indicate
a higher Ohm resistance in one direction opposed
to the other direction because the current gener-
ated by the ohmmeter is sufficient enough to for-
ward-bias the diode.

Component Problem Correction

1. Battery 1. Low voltage. 1.

a. Low electrolyte level.  Check
electrolyte level in battery, fill
with distilled water as required,
and recharge battery.

b. Alternator output is bad.  Refer
to the Alternator troubleshoot-
ing section below.

c. Loose, broken, or corroded
wires.  Repair or replace wires.

d. Ensure that low voltage condi-
tion has not been caused by
accessories having been left
on for extended periods of
time.

2. Alternator. 1. Low output voltage (voltage is 
below 12 VDC).

2. High output voltage (voltage 
exceeds 15.5 VDC).

1.

a. Ensure drive belts are tight.

b. Inspect the wiring for defects.
Check all connections for tight-
ness and cleanliness, includ-
ing the slip connectors at the
alternator and connections at
the battery.

c. Defective alternator.  Replace
alternator.

2. Defective alternator.  Replace 
alternator.
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Component Problem Correction

3. Master Disconnect
(if equipped)

1. When key switch is in the ON
position, contact points of switch
do not close.

2. When key switch is in the OFF
position, contact points of switch
do not open.

1. Remove wires from the switch,
turn the switch on.  With an ohm-
meter, check the resistance across
the contact points.  The ohmmeter
reading should indicate 0 - 40
Ohms.

2. Remove wires from the switch,
turn the switch off.  With an ohm-
meter, check the resistance across
contact points.  The ohmmeter
reading should indicate infinity.

4. Ignition Switch

continued

1. Ignition switch (S1, Illustration
6-12) does not close (accessory
position).

1. On the back of the ignition switch
(S1, Illustration 6-12), at the B ter-
minal, you should see 12 VDC
straight from the battery, provided
that the truck is not equipped with
a Master Disconnect switch.  If
equipped with a Master Discon-
nect switch, ensure that it is
turned on.  Turn the key to the 
ignition position, at the I terminal,
you should see 12 VDC, if not, 
remove the wires from the I termi-
nal and recheck voltage.  If 12
VDC is now present, you have a
short.  If 12 VDC is not present
and 12 VDC was present at the B
terminal, replace the ignition
switch (S1).  To isolate short, 
reconnect the wires to the I termi-
nal one at a time checking voltage
with each connection.  When the
voltage drops, the wire, that was
just connected, is shorted.  Isolate
and remove short.
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Component Problem Correction

4. Ignition Switch
(Continued)

2. Ignition switch (S1, Illustration
6-12) does not close (start 
position).

2. The truck is equipped with an anti-
restart ignition switch (S1).
Should the truck fail to start on the
first attempt, the key must be
turned fully off to reset the ignition
switch, allowing the B (Battery)
and S (Start) contacts to close.
This is a momentary position that
should only make contact when
the key is fully turned.  On the
back of the ignition switch (S1, 
Illustration 6-12), at the B terminal,
you should see 12 VDC straight
from the battery.  Turn the key to
the start position.  On the back of
the ignition switch (S1), at the S
terminal, you should see 12 VDC,
if not, remove the wire from the S
terminal.  Turn the ignition switch
(S1) to the start position and 
recheck for 12 VDC at the S termi-
nal.  If the 12 VDC is now present,
the wire, just removed, is shorted.
Isolate and remove the short.  If
12 VDC is not present and 12
VDC was present at the B termi-
nal, replace the ignition switch
(S1).

5. Wires 1. Wire has lost continuity. 1. Isolate the wire from the circuit
(Ohm out the wire).  Ohms will
vary according to the length of the
wire.  Expect to see low Ohms if
wire is good.
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Electrical System Troubleshooting (Illustration
6-12)

Some of the components described in this section
are optional equipment.

Eng Oil light (DS1, Illustration 6-12). The engine
oil light will illuminate when engine oil pressure
switch (S17, Illustration 7A-2) has closed.  The
engine oil pressure switch (S17) will close 
between 7 - 10 psi on falling engine oil pressure.

Check Eng light (DS2, Illustration 6-12, if
equipped). Should this light illuminate, the engine
oil pressure switch (S26) has closed, placing a
ground on wire #37, causing the engine to shut
down.  By grounding wire #37, the timer relay
(K11, Illustration 7A-2) is reset after a 15 second
delay, opening the normally closed (NC) terminal
of the timer relay (K11) and removing the 12 VDC
from the fuel solenoid valve (L4, Illustration 7A-2),
stopping the fuel flow.

Battery light (DS3, Illustration 6-12). When the
battery light (DS3) illuminates, it lets the operator
know that there is a problem with the alternator.
Refer to the Component Troubleshooting of the
Alternator found earlier in this section.

Seat Belt light (DS4, Illustration 6-12).  The seat
belt light (DS4) will only illuminate when the 
key is in the ignition position and the seat belt is
unfastened.  With the seat belt fastened, the seat
belt switch (S18) will send a ground through wire
#38, energizing the seat belt relay (K2) and break-
ing the contact between pins #30 and #87A of
relay (K2), removing the ground from the seat belt
light (DS4).

Trans Temp light (DS5, Illustration 6-12). The
trans temp light (DS5) will illuminate when the
transmission oil temperature exceeds 245�F and
the transmission temperature switch (S16), which
is normally open, closes.  The simplest way to
check this switch is to shut down the engine and
allow the engine to cool.  Then, with an ohmmeter,
measure the resistance between the posts on the
transmission oil temperature switch (S16) and the
chassis ground.  The ohmmeter reading should
indicate infinity (open circuit).  If the ohmmeter
reading indicates a short, then the switch must be
replaced.  Care must be taken to insure that a
good chassis ground is obtained.

Shift Fail light (DS6, Illustration 6-12, if
equipped).  The shift fail light (DS6) is controlled
by the APC 50 (refer to Section 9C for a descrip-

tion of the APC 50) and will illuminate only when
the operator has attempted an improper shifting
procedure.  The only purpose of this light is to let
the operator know that he or she is outside of the 
operating parameters.

Low Air light (DS7, Illustration 6-12).  The low air
light (DS7) will illuminate when the air pressure
falls below 60 psi.  The low air pressure switch
(S14), a normally closed switch, will close when
the air pressure drops below 60 psi, sending
ground through wire #31 (Illustration 6-12) com-
pleting the circuit to the low air light (DS7).  In
addition to the low air light being illuminated, an
audible alarm will be heard from the low air / shut
down buzzer (LS5).  When the air pressure drops
to 40 psi, the parking brake valve will pop out, 
applying the parking brake, closing the parking
brake switch (S12).  As a result, this will energize
the brake saver relays (K8 and K9, Illustration
9C-2), taking away the grounds from the forward
and reverse solenoids of the control valve that is
located on the transmission.  This inhibits the 
operator from driving through the brakes.  The air
pressure gauge in the instrument panel will assist
in determining if the low air switch (S14) is defec-
tive, if a short exists on wire #31, or if a low air
pressure problem exists.  If the air pressure gauge
indicates above 60 psi, remove wire #31 from the
low air pressure switch (S14).  If the low air light
(DS7) does not go out, wire #31 is shorted out.

Brake Fault light (DS8, Illustration 6-12) (if
equipped).  The brake fault circuit is probably the
most difficult circuit to troubleshoot on the entire
machine.  There are three signals in parallel capa-
ble of illuminating the brake fault light (DS8).

It is imperative that the technician understand how
these switches work to isolate the source of the
failure.  The simplest way to troubleshoot is to 
remove the signal wire #32 from the switches
(S23, S24, and S27), one switch at a time.  Start
the engine and see if the brake fault light (DS8) is
illuminated.  By removing the signal wire #32 from
the switch (S23, S24, or S27), the switch will be
eliminated from the circuit.  Once the defective
circuit has been removed, the brake fault light
(DS8) will not illuminate.  Next, the technician
must determine if the switch is bad or if the circuit,
the switch (S23, S24, or S27) is monitoring, is at
fault.

THD 180 - 360L (Rev. 10/99)
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Troubleshoot the switches (S23, S24, and S27) as
follows:

1. The pressure converter (Power Cluster) over-
stroke indicator switch (S27) is located on the
end cover between the shell assembly and the
tube cylinder of the pressure converter.  The
overstroke indicator switch is a normally open
switch.  A visual inspection of the switch will
confirm overstroke condition.  The brass col-
ored indicator rod will be protruding from the
end cover approximately 3/4” to 1”.  The indi-
cator rod must be physically reseated.  The
most common cause of the brake fault light
(DS8) illuminating is when an overstroke con-
dition has occurred.

2. The brake coolant temperature switch (S24, 
Illustration 6-12) is located in the brake man-
ifold valve.  The brake coolant temperature
switch is a normally open switch that will close
at 190�F.  The simplest way to check this
switch is to turn the truck off and allow the
truck to cool.  With an ohmmeter, measure the
resistance between the posts on the switch
and the chassis ground.  The ohmmeter read-
ing should indicate infinity (open circuit).  If the
ohmmeter reading indicates a short, then the
brake coolant temperature switch (S24) must
be replaced.  Care must be taken to insure
that a good chassis ground is obtained.

3. The brake coolant pressure switch (S23, 
Illustration 6-12) is located in the brake cooling
manifold.  The brake coolant pressure switch
is a normally closed switch that will open at 10
psi.  The purpose of this switch is to monitor
for a low pressure problem in the brake cool-
ing circuit.  When the pressure drops below 10
psi, the switch will then close completing the
electrical circuit to the brake fault light (DS8).
It must now be determined if the switch (S27)
is defective or if a low pressure problem exists
in the brake cooling circuit.  There is a pres-
sure test coupling (pressure check) located on
the brake cooling manifold at port A.  Plug a
pressure gauge into the test port and with the 
engine running, observe the gauge reading.
The maximum pressure observed should be
no more than 325 psi (the pressure will be 
between 0 and 325 psi).  Remember it takes
10 psi to open the switch.  If the pressure indi-
cated is above 10 psi, the brake coolant pres-
sure switch (S23) is defective and must be 
replaced.

If all three of the switches, described above, have
been proven to be good, there is a short on the
signal wire #32.  Isolate and remove the short.

Front Wiper Circuit (Illustration 6-12).  The front
wiper circuit is comprised of a circuit breaker
(CB3), wiper switch (S8), relay (K3), and wiper
motor (B1).  12 VDC power is supplied from circuit
breaker (CB3) to the B (Battery) post of the wiper
switch (S8).  There are 5 posts on the back of the
wiper switch (S8).  The P (Park) post of the wiper
switch is used for parking the wiper motor (B1).
When the wiper switch is turned off, 12 VDC will
be present at the P post.  When the wiper switch
is turned on, 12 VDC will be present at the L (Low)
and H (High) post of the wiper switch.  12 VDC will
be present at the W (Washer) post of the wiper
switch (S8) when the wiper switch is depressed.
Four wires are used on the wiper motor (B1).  The
black wire of the wiper motor is used for ground.
The blue wire of the wiper motor (B1) is not used
in the application of the wiper.  The yellow wire of
the wiper motor (B1) has a constant 12 VDC sup-
ply to it at all times while the key is at the accesso-
ry position.  The red wire of the wiper motor (B1) is
used for low speed.  In this application, 12 VDC
will be applied to the red wire when the wiper
switch (S8) is in the High or Low position.  The
green wire of the wiper motor (B1) is used to drive
the wiper motor to the Park position when the wip-
er switch (S8) is turned off.  There will be 12 VDC
present on the green wire until the wiper motor
(B1) is in the Park position.  With the wiper switch
in the Low or High position, 12 VDC will be 
applied to wire #27 and then to the wiper motor
(B1).  The parking of the wiper blade increases
driving visibility.  To park the wiper motor (S8 is in
the Off position), 12 VDC is applied at the P post
of the wiper switch (S8) and to the relay (K3), 
energizing the relay (K3).

Top and Rear Wiper Circuits (Illustration 6-12).
The top and rear wiper circuits are comprised of a
circuit breaker (CB2), wiper switches (S9 and
S10), and wiper motors (B8 and B9).  12 VDC
power is supplied from circuit breaker (CB2) to the
B (Battery) post of the wiper switches (S9 and
S10).  There are 5 posts on the back of the wiper
switches (S9 and S10).  The P (Park) post of the
wiper switches are used for parking the wiper 
motor (B8 and B9).  When the wiper switches are
turned off, 12 VDC will be present at the P post.
When the wiper switches are turned on, 12 VDC
will be present at the L (Low) post or H (High) post
of the wiper switches, contingent on the speed 
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selected.  12 VDC will be present at the W (Wash-
er) post of the wiper switches (S9 or S10) when
the wiper switch is depressed.  With the wiper
switch (S9 or S10) turned off, 12 VDC is applied at
the P terminal of the wiper motor (B8 or B9) to
drive the wiper motor to the Park position.  With
the wiper switch (S9 or S10) in the Low position,
12 VDC is applied to the L terminal of the wiper
motor (B8 or B9) for low speed.  With the wiper
switch (S9 or S10) in the high speed position, 12
VDC is applied to the H terminal of the wiper 
motor (B8 or B9) for high speed.  The wiper 
motors (B8 and B9) utilize chassis ground.

Washer Motors (B10 - B12, Illustration 6-12).
When the wiper switches (S9 and S10) are 
depressed, 12 VDC is sent to the corresponding
washer motor (B10, B11, or B12), energizing the
washer motor.

Defroster Fan Motors (B2 and B4, Illustration
6-12).  The front defroster (B2) and the rear 
defroster (B4) fan motors are controlled by 
defroster switch (S6).  Defroster switch (S6) is
powered by circuit breaker (CB7).  There is a
diode between circuit breaker (CB7) and defroster
switch (S6).  Its purpose is to prevent an induced
voltage generated by the defroster fan motors (B2
and B4), which could prolong engine shut down,
after the ignition switch (S1) is turned to the Off
position.  With the defroster switch (S6) in the Low
position, 12 VDC will be present on wire #40A for
the front defroster motor (B2) or on wire #40 for
the rear defroster motor (B4).  With the defroster
switch (S6) in the High position, 12 VDC will be
present on wire #41A for the front defroster motor
(B2) or wire #41 for the rear defroster motor (B4).
The rear defroster motor (B4) utilizes chassis
ground while the front defroster motor (B2) is con-
nected to the chassis ground by wire #G1.  The
rear defroster motor (B4) will circulate air through
a heater coil (which is heated by the engine cool-
ant) while the front defroster motor (B2) circulates
air in the cab.

Heater Fan Motor (B5, Illustration 6-12). The
heater fan motor (B5) is controlled by heater
switch (S5).  Heater switch (S5) is powered by cir-
cuit breaker (CB7).  There is a diode between cir-
cuit breaker (CB7) and heater switch (S5).  Its pur-
pose is to prevent an induced voltage generated
by the heater fan motor (B5), which could prolong
engine shut down, after the ignition switch (S1) is
turned to the Off position.  With the heater switch
(S5) in the Low position, 12 VDC will be present

on wire #43 to the heater fan motor (B5) for low
speed operation.  With the heater switch (S5) in
the High position, 12 VDC will be present on wire
#44 to the heater fan motor (B5) for high speed
operation.  The heater fan motor (B5) is con-
nected to the chassis ground by wire #G2.  The
heater fan motor (B5) will circulate air through a
heater coil (which is heated by the engine coolant)
and into the cab.

Air Conditioner (B7, Illustration 6-12). The air
conditioner (B7) is powered by circuit breaker
(CB15).  Two power wires (#203) are sent from
the circuit breaker (CB15) to the air conditioner
(B7).  This is required to deliver the sufficient 
amperage to the air conditioner.  All controls to the
air conditioner (B7) are internal to the air condi-
tioner unit (refer to Section 20A for additional 
information on the air conditioner unit).

Forward Alarm (LS4, Illustration 6-12).  The for-
ward alarm circuit is controlled by two switches,
the forward alarm key switch (S15) and the for-
ward alarm toggle switch (S11).  The forward
alarm mode key switch (S15) is an on and off
switch.  When the forward alarm mode key switch
(S15) is in the Automatic Position, the contacts of
the switch are closed.  When the forward alarm
mode key switch (S15) is off (Operator Controlled
Mode), the contacts of the switch are open.  With
the forward alarm mode key switch (S15) turned
to the Automatic Position, the forward alarm (LS4)
will always be energized, sounding an audible
alarm any time the shifter is placed in the forward
position.  With the forward alarm over-ride switch
(S15) turned to the Operator Controlled position,
the forward alarm toggle switch (S11) can activate
the forward alarm circuit when the shifter is in the
forward position.  This allows the operator to 
determine when or when not to use the forward
alarm circuit.  With the shifter in the forward posi-
tion, relay (K4) is energized.  Circuit breaker
(CB13) will supply 12 VDC to pin #30 of relay
(K4).  When relay (K4) energizes, the 12 VDC
present at pin #30 will pass out pin #87 through
wire #213, energizing the forward alarm (LS4).
Any time 12 VDC is present on wire #329 at relay
(K4), pin #86 the forward alarm (LS4) should be
energized.

	�
����� See the information in the
Operator’s Guide and Safety Check concerning
selecting the appropriate mode of operation.
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Reverse Alarm (LS3, Illustration 6-12).  The 
reverse alarm circuit is designed to emit an audi-
ble alarm when the shifter is in the reverse posi-
tion.  The reverse alarm circuit is controlled by the
shifter.  With the shifter in the reverse position,
relay (K5) is energized.  Circuit breaker (CB13) will
supply 12 VDC to pin #30 of relay (K5).  When
relay (K5) energizes, the 12 VDC present at pin
#30 will pass out pin #87 through wire #214, ener-

gizing the reverse alarm (LS3).  Any time 12 VDC
is present on wire #319 at relay (K5), pin #86, the
reverse alarm (LS3) should be energized.

	�
����� See the information in the
Operator’s Guide and Safety Check concerning
selecting the appropriate mode of operation.

Problem Cause Correction

1. Eng Oil light (DS1)
is illuminated.

1. Engine oil pressure is below 7 - 10
psi.

2. Defective engine oil pressure
switch (S17, Illustration 1-3).

3. There is a short on wire #36.

1. Refer to Problem 10. in the 
Perkins 1006-6T Engine Trou-
bleshooting chart or Problem 8.
in the Cummins B5.9-C160 
Engine Troubleshooting chart in
Section 1.

2. Replace engine oil pressure
switch (S17).

3. Isolate and repair short.

2. Check Eng light
(DS2) illuminated,
buzzer (LS5) 
energized, and 
engine shuts down.
(if equipped)

1. Engine oil pressure is below 10
psi.

2. Low coolant level.

3. Defective coolant loss valve (CLV,
Illustration 7A-2).

4. Engine coolant temperature 
exceeds 212�F.

5. The cutoff valve (COV) is shut off.

6. Defective engine oil pressure
switch (S26, Illustration 1-3).

7. There is a short on wire #37.

8. Defective heat unit (HU, Illustra-
tion 7A-2).

9. Leaks, loose connections, or bro-
ken hose of the oil pressure line.

1. Refer to Problem 10. in the 
Perkins 1006-6T Engine Trou-
bleshooting chart or Problem 8.
in the Cummins B5.9-C160 
Engine Troubleshooting chart in
Section 1.

2. Check coolant level and fill as 
required.

3. Replace coolant loss valve (CLV).

4. Refer to Problem 15. in the 
Perkins 1006-6T Engine Trou-
bleshooting chart or Problem 12.
in the Cummins B5.9-C160 
Engine Troubleshooting chart in
Section 1.

5. Ensure cutoff valve is open.

6. Replace engine oil pressure
switch (S26).

7. Isolate and repair short.

8. Replace heat unit (HU).

9. Tighten and replace as required.

THD 180 - 360L (Rev. 10/99)
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Problem Cause Correction

3. Check Eng light
(DS2) illuminated,
buzzer (LS5) did not
energize, and 
engine shuts down.
(if equipped)

1. Wire #37 between the Check Eng
light (DS2) and the buzzer (LS5) is
loose or broken.

2. The inline diode on wire #37 
between the Check Eng light
(DS2) and the buzzer (LS5) is
open.

1. Tighten connection or repair wire
#37.

2. Replace inline diode.

4. Battery light (DS3) is
illuminated.

1. Defective alternator.

2. There is a short on wire #34.

1. Replace alternator.

2. Isolate and repair wire.

5. Seat Belt light (DS4)
is illuminated.

1. Seat belt is unfastened. 1. Fasten seat belt.

6. Seat Belt light (DS4)
is illuminated with
the seat belt fas-
tened.

1. Seat belt relay (K2, Illustration
6-12) is defective.

2. Wire #35 from Seat Belt light
(DS4) to seat belt relay (K2) has a
short on it.

3. Wire #38 is open.

1. Refer to the Component Trouble-
shooting earlier in this section.

2. Isolate and repair short.

3. Isolate and repair.

7. Trans Temp light
(DS5) is illuminated.

1. Transmission oil temperature 
exceeds 245�F.

2. Defective transmission tempera-
ture switch (S16, Illustration 1-3).

3. There is a short on wire #33.

1. Refer to Problem 4. in the Trans-
mission Troubleshooting chart in
Section 9.

2. Replace transmission temperature
switch (S16).

3. Isolate and repair short.

8. Shift Fail light (DS6)
is illuminated.
(if equipped)

1. Shift request is outside of shifting
parameters.

1. Operate truck correctly (refer to
the Operator’s Guide for proper
shifting operations).

9. Low Air light (DS7)
is illuminated and
buzzer (LS5) is 
energized.

continued

1. Air pressure is below 60 psi.

2. Wire #31  is shorted between the
Low Air pressure switch (S14) and
Low Air light (DS7).

1. Locate and repair leak (check all
fittings, hoses, seals, air tank, ser-
vice brake valve, inching brake
valve, and brake actuators).

2. Isolate and repair short.  A good
indication of this problem will be
the air pressure gauge on the 
instrument panel shows good air
pressure.
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Problem Cause Correction

9. Low Air light (DS7)
is illuminated and
buzzer (LS5) is 
energized.
(Continued)

3. Defective Low Air pressure switch
(S14).

3. Allow truck to build air pressure,
shut down engine, and with an
ohmmeter read across each termi-
nal of the Low Air pressure switch
(S14) to chassis ground.  Ohmme-
ter readings on one terminal
should be 0 - 40 Ohms while the
other terminal’s ohmmeter reading
should be infinity.  If the air pres-
sure gauge, located on the instru-
ment panel, shows good air pres-
sure and the ohmmeter readings
are not as described above, 
replace Low Air pressure switch
(S14).

10. Brake Fault light
(DS8) is illuminated
(if equipped)

1. Overstroke indicator switch (S27)
is overstroked.

2. Brake coolant pressure switch
(S23) is defective.

3. Brake coolant pressure is below
10 psi.

a. Leak in brake cooling circuit.

b. Defective pressure relief valve
in the pilot pump (PP, Illustra-
tion 22-10).

4. Brake coolant temperature switch
(S24) is defective.

5. Brake coolant temperature 
exceeds 190�F.

1. Visually inspect the overstroke 
indicator switch (S27).  If an over-
stroked condition has occurred, a
brass colored indicator rod will be
protruding from the end cover of
the pressure converter approxi-
mately 3/4” to 1”.

2. Refer to the Electrical System
Troubleshooting of the Brake
Fault light found earlier in this
section.

3.

a. Find leak and repair.

b. Replace the pressure relief
valve of the pilot pump.

4. Refer to the Electrical System
Troubleshooting of the Brake
Fault light found earlier in this
section.

5. Refer to Problem 1. in the Wet
Disc Brakes Cooling System
Troubleshooting chart in Section
15C.
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Problem Cause Correction

11. Left turn lamp (DS9)
will not illuminate
when the turn signal
is activated for a left
turn
(if equipped)

1. The left turn lamp (internal to DS9)
is burned out.

2. Circuit breaker (CB8) is tripped
(this will affect DS11 as well).

3. Defective flasher (this will affect
DS11 as well).

4. Defective turn switch (left side).
The turn switch is mounted on the
steering column.

5. Wire #504 is loose or broken.

1. Replace left turn lamp.

2. Reset circuit breaker (CB8).

3. Replace flasher.

4. Replace turn switch.

5. Check all connections or repair
wire.

12. Park Brake light
(DS10) is illumi-
nated
(if equipped)

1. Parking brake is applied.

2. Park brake switch (S12) is defec-
tive.

3. Air pressure is below 40 psi.

1. Release parking brake.

2. Replace park brake switch (S12).

3. Refer to Problem 3. in the Brake
Control System Troubleshoot-
ing charts in Section 15.

13. Right turn lamp
(DS11) will not illu-
minate when the
turn signal is acti-
vated for a right turn
(if equipped)

1. The right turn lamp (internal to
DS11) is burned out.

2. Circuit breaker (CB8) is tripped
(this will affect DS9 as well).

3. Defective flasher (this will affect
DS9 as well).

4. Defective turn switch (right side).
The turn switch is mounted on the
steering column.

5. Wire #503 is loose or broken.

1. Replace left turn lamp.

2. Reset circuit breaker (CB8).

3. Replace flasher.

4. Replace turn switch.

5. Check all connections and repair
wire if necessary.
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Illustration 6-7.  Cab Layout Wiring Diagram

6-17
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ACCESSORY
BOX (CJB1)

FRONT LEFT
LIGHT

(IF EQUIPPED)

FRONT RIGHT
LIGHT

(IF EQUIPPED)

CAMERA
MONITOR

(IF EQUIPPED)

AIR CONDITIONING
UNIT (IF EQUIPPED)

CAB FAN
(IF EQUIPPED)

CAB DOME LIGHT
(IF EQUIPPED)

AIR RIDE SEAT
(IF EQUIPPED)

DEFROSTER
(IF EQUIPPED)

HEATER
(IF EQUIPPED)

TO EC1 CONNECTOR

CONTROL
STAND
WIRE

HARNESSPANEL
WIRE

HARNESS
REAR WIPER

(IF EQUIPPED)

REAR CAB
WIRE HARNESS

TO WET DISC
BRAKES PRES-
SURE SWITCH
(IF EQUIPPED)

06-2318 SHT. 04
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Illustration 6-8.  Truck Layout Wiring Diagram
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Illustration 6-9.  CJB1 Junction Box

6-19THD 180S - 360L (12/98)

CJB1 (TOP VIEW)
LID CLOSED

CJB1 (RIGHT SIDE VIEW)

TRANSMISSION
HARNESS

APC 50
HARNESS

AIR DRYER
(IF EQUIPPED)

REMOTE
SEARCH LIGHT

BRAKE
SAVER

BRAKE
SAVER

REAR
LIGHTS

FRONT

LIGHTS

REVERSE
ALARM

FORWRD
ALARM

RELAYS

RELAYS

AIR DRYER
(IF EQUIPPED)

DOME LIGHT / CAB
FAN CAMERA SYSTEM

CONTROL STAND

STROBE LIGHT
FORWARD / BACK

ALARM
REMOTE

SEARCH LIGHT

AIR CONDITIONERWORK LIGHTS

WORK LIGHTS

CIRCUIT
BREAKERS

06-2318 SHT. 03
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Illustration 6-10.  CJB1 Junction Box

6-20 THD 180S - 360L (12/98)

PANEL HARNESS
CONNECTOR

ACCESSORY
POWER SUPPLY
SOLENOID

AIR DRYER
(IF EQUIPPED)

CJB1 (TOP VIEW)
LID OPEN

CJB1 (BACK VIEW)

REMOTE
SEARCH LIGHT

CANOPY HARNESS
CONNECTOR

ELECTRIC SHIFT TERMINAL STRIP

WORK LIGHTS &
STROBE LIGHT

12 VOLT POWER

BACK ALARM

BACK ALARM

12 VOLT POWER
WORK LIGHTS &
STROBE LIGHT

HARNESS
CONNECTOR

CANOPY

06-2318 SHT. 03
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Illustration 6-11.  Electrical Diagram
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NOTES:  SWITCHES AND RELAYS ARE SHOWN
IN A NON-POWERED STATE.

SOME OPTIONAL EQUIPMENT IS 
SHOWN ON THIS WIRING CIRCUIT.

06-2318 SHT. 02
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Illustration 6-12.  ANSI Electrical Diagram
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6-27THD 180S - 360L (12/98)

NOTES:  SWITCHES AND RELAYS ARE SHOWN
IN A NON-POWERED STATE.

SOME OPTIONAL EQUIPMENT IS 
SHOWN ON THIS WIRING CIRCUIT.

06-2318 SHT. 06
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Illustration 6-13.  Electrical Ladder Diagram
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