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WIRING DIAGRAMS

All diagrams contained in this manual are based on the latest product information available at the time of publication
approval. The right is reserved to make changes at any time without notice.
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WIRING DIAGRAMS DESCRIPTION

The main wiring diagrams are laid out so that the
diagram corresponds in position to the actual wiring in
the vehicle. Therefore, the headlight circuitry is located
on the left side of diagram and then progressing to the
right is the engine, instrument panel, cab and taillight
circuitry.

DO I e e O O O L

After the main diagrams are systems diagrams.
These supplemental diagrams simplify the circuit trac-

ing for the technician.

Circuits can also be traced by following the circuit

numbers.


David Hatzenbuhler
Cross-Out
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Figure 1—Basic Circuits
CIRCUITS

An electrical circuit starts from a supply of electricity,
conducts the electricity back to the supply of electricity.
There should be a device to open and close the circuit,
and a protective device to open the circuit in case too
much current flows in the circuit.

Electrical circuits can be set up as series circuits or
parallel circuits. The circuits in trucks are usually parallel
circuits.

SERIES CIRCUITS (Figure 1)

In series circuits, each electrical device is connected
in the circuit so that the current can only go along one
path as it flows from the power supply, around the circuit
and back to the power supply.
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1. Generator
2. Battery "A—
3. Fuse -\ \
4. Switch 5
5. Load 6
6. Ground B-03870

Figure 2—Circuit Components

PARALLEL CIRCUITS (Figure 1)

In parallel circuits, the electrical devices are con-
nected by parallel wires that are joined at the start of the
circuit. The current divides: part of it flows into one de-
vice, part into another.

With circuits in parallel, each circuit can be switched
on and off by itself since each circuit receives electricity
directly from the power supply.

CIRCUIT COMPONENTS (Figure 2)

The usual circuit path starts at the power supply which
is the battery/generator system. Next in the circuit is the
circuit protection component which can be a fusible link,
a fuse, or a circuit breaker. Then the circuit goes to the
circuit controller which can be a switch or a relay. From

‘the circuit controller the circuit goes to the circuit load.

The circuit load can be one light or many lights in paral-
lel, an electric motor or a solenoid. After the electricity
has passed through the load it must return to the power
supply via the ground path. The ground path can be a
wire in the harness or it could be through the load hous-
ing into the body or frame, thus returning the electricity to
the power supply. The body and frame are connected by
flexible ground straps.

FUSIBLE LINK

A fusible link is a section of wire that is usually four
gage sizes smaller than the circuit it protects. A special
insulation is used that swells when heated by the wire.
Fusible links are usually found in the engine compart-
ment harnesses. The function of the fusible link is to melt
open when an overload occurs, thus preventing any
damage to the circuit.

FUSES

The most common protector in the vehicle circuitis a
fuse. A fuse consists of a fine wire or strip of metal, inside
a glass tube or plastic housing. The strip melts and inter-
rupts the flow of current in the circuit when there is an
overload caused by an unwanted short or ground. The
fuse is designed to melt before the wiring or electrical
components in a circuit can be damaged. Naturally, the
cause must be located and corrected before the fuse is
replaced or the new fuse will also blow.

Since different circuits handle different amounts of
current, fuses of various ratings are used. Fuses are
rated in amperes. Be sure to replace a blown fuse with a
fuse of the connecting rating. ‘

CIRCUIT BREAKERS

Circuit breakers are another form of circuit protector.
There are two types of circuit breakers; automatic reset
and remote reset

The automatic reset breaker opens when excess cur-
rent heats a bimetallic strip, causing the strip to bend
and open a set of contacts. Then the strip cools and
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closes the contacts. So the circuit breaker opens and
closes until the excess current condition is corrected or
the circuit is disconnected from the power supply.

The remote reset circuit breaker has a heating wire
wound around the bimetallic strip. When an excess cur-
rent happens, the strip heats, bends, and opens the con-
tacts. Then a small current flows through the heating
wire, keeping the strip hot and the contacts open. This
type of breaker will stay open until either the power sup-
ply is disconnected from the circuit or the breaker is re-
moved from the circuit. Then the breaker can cool and
reset.

CIRCUIT CONTROLLERS

Circuit controllers consist of switches or relays.
Switches are usually operated by a mechanical means
such as a hand or lever. Switches are usually at the be-
ginning of a circuit but can be used to control a ground
path. For example the light switch controlling the head-
lights is at the power end of the circuit while the door
switch controlling the domelight completes the ground
path.

Relays are remotely controlled switches. They are
used in high current circuits and in circuits controlled by
Sensors.

Relays are designed so that a small current circuit will
be able to control a large current circuit.

CIRCUIT LOADS

Circuit loads are the components that use most of the
energy in the circuit. The energy converts to motion,
light, or heat. Lights, motors, and engine heaters are the
most common loads in the circuits.

WIRING HARNESS AND WIRES

Every wire is a specific size with colored or striped in-
sulation that is indicated on the wiring diagrams. Insula-
tion colors help to trace circuits and to make proper
connections. Abbreviations and symbols used for indi-
cating wire insulation colors and patterns are as follows:

BLK........... :Black ORG ......... Orange
BRN........... Brown PPL........... Purple
CH............ Check TR............ Tracer
CR............ Cross YEL.......... XYellow
GRN .......... Green /[ ....... .. ... Parallel
NAT .......... Natural WHT........... White
| Light BLU............ Blue
SGL........... Singe STR........... Stripe
ORN ......... Orange PNK............ Pink
GRA............ Gray DK............. Dark

Some wires are grouped and taped together or en-
cased in a split plastic casing. This grouping of wires is
called a harness. For some purposes, it is more practical
to use a single wire protected by a braided tubing called
aloom.

Wiring harnesses are joined by using a muitiple plug
and receptacle connector block, or a terminal post chas-

sis junction block. In the instrument panel area plastic
insulated blade-type connectors and screw-type termi-
nals are used.

Each harness or wire must be held securely in place
by clips or other holding devices to prevent chafing of the
insulation.

WIRE SIZE

Wire size in a circuit is determined by the amount of
current, the length of the circuit and the voltage drop al-
lowed. Wire size is commonly specified using the Ameri-
can Wire Gage (AWG). This gage uses numbers that
become smaller as the wire gets larger. Metric gage wire
is being used more. The metric gage describes the wire
size directly in cross section area measured in square
millimeters.

WIRE SIZE CONVERSION TABLE

METRIC SIZE AWG SIZE

(mm):

0.22 24

05 20

0.8 18

1.0 16

20 14

30 12

50 10

80 8

13.0 6

19.0 4

320 2

40.0 1

50.0 0

62.0 00

CIRCUIT MALFUNCTIONS

There are three electrical conditions that can cause a
nonworking circuit; and “Open Circuit,” a “Short Cir-
cuit,” and a “Ground Circuit.”

OPEN CIRCUIT

An open circuit occurs whenever there is a break in the
circuit. The break can be corrosion at a connector, a wire
broken off in a device, or a wire that burned open from
too much current.

SHORT CIRCUIT

A short circuit happens when the current bypasses
part of the normal circuit. This bypassing is usually
caused by wires touching, salt water in or on a device
such as a switch or a connector or solder melting and
bridging conductors in a device.
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GROUNDED CIRCUIT

A grounded circuit is like a short circuit but the current
flows directly into a ground circuit that is not part of the
original circuit. This may be caused by a wire rubbing
against the frame or body. Sometimes a wire will break
and fall against metal thatis connected electrically to the
ground side of the power supply. A grounded circuit may
also be caused by deposits of oil, dirt and moisture
around connections or terminals, which provide a good
path to ground.

CIRCUIT DIAGNOSIS

A clear understanding of the circuit and a wiring dia-
gram are needed for effective diagnosis. Use a logical
sequence of testing to find the trouble. Use the diagnos-
tic tools. After the trouble is fixed, make sure the circuit
works correctly.

DIAGNOSTIC TOOLS

UNPOWERED TEST LIGHT

This tool consists of a 12 volt light with leads. The ends
of the leads usually have alligator clamps, but various
kinds of probes, terminal spades, and special connec-
tors are used also.

The unpowered test light is used on an open circuit.
One lead of the test light is grounded and the other lead
is moved around the circuit to find the open. Depending
on the physical layout of the circuit, sometimes it will be
easier to start at the power supply and other times it is
easier to start at the circuit load or ground circuit.

POWER TEST LIGHT

This light is a pencil shaped unit with a self contained
battery, a 1.5 volt light bulb, a sharp probe and a ground
lead fitted with an alligator clip.

This test light is used mainly for testing components
that are disconnected from the vehicle power supply.
The power test light is also useful for testing suspected
high resistance points in a circuit such as connectors
and ground circuits that are corroded or loose.

JUMPER

The jumper is usually a long wire with alligator clamps.
A version of the jumper has a fuse holder in it with a 10
Amp fuse. This will prevent damaging the circuit if the
jumper is connected in the wrong way.

The jumper is used to locate opens in a circuit. One
end of the jumper is attached to a power source and then
the other end is attached to the load in the circuit, i.e.;
light, motor. If the load works, try “jumping” to circuit
points that are progressively closer to the power supply.
When the circuit load stops working, the open has been
located.

The jumper is also used to test components in the cir-
cuit such as connectors, switches, and suspected high
resistance points.

NOTICE: The folowing instruments: Ammeter,
Voltmeter, and Ohmmeter, each have a particu-
lar application for trouble shooting electrical
circuits.

When using an ammeter or voltmeter, and the
valve being tested is unknown always use the
highest scale first and work downward to a mid-
scale reading whenever possible. This will
avoid damage to the instrument.

Never use an ohmmeter in a power circuit, or
as a substitute for a voltmeter or ammeter as
damage to the instrument will result.
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AMMETER

Disconnect the circuit from the power source before
connecting the ammeter. The ammeter measures the
amount of electrical current, amperes, moving through a
conductor. The ammeter must be placed in series with
the circuit being tested. Be sure that the ammeter’s posi-
tive terminal is connected to the positive (battery) side of
the circuit and its negative terminal to the negative
(ground) side of the circuit (figure3).

OHMMETER

The ohmmeter is an instrument designed to indicate
resistance in ohms. It is used to test the condition of a
unit disconnected from the circuit (figure 3).

Ohmmeter Calibration ”

When the ohmmeter probes are connected together, a
circuit is completed causing the meter needle to deflect.
The needle should read ZERO ohms, if it does not, rotate
the CAL or ADJ knob to ZERO the needle.

When the probes are held apart, the needle moves to
the maximum (infinite) resistance side of the scale.

The meter is now ready for use. Refer to figure 3 for a
typical application of the ohmmeter.

VOLTMETER

The voltmeter (properly observed) will give the techni-
cian more information than the ammeter, ohmmeter and
test light combined. lts application for troubleshooting
here is to measure the electrical pressure (voltage) drop
in a resistance circuit.

To use a voltmeter for troubleshooting an electrical
problem, connect it in parallel with the existing circuit
(figure 3). If the voltmeter is connected in series with the
circuit being tested, the nature of the circuit would be
changed and the reading would have no particular value
or use. Connect the meter terminals according to polar-
ity as shown in figure 3.

The dash mounted voltmeter (in the vehicle) should
also be observed for monitoring proper operation of the
generator battery cranking motor, and cranking circuit.

1 Connected in series

ikl
(- IN a circuit according
. - to polarity.
0 o
2 Measures current flow.
3 Used in a closed
circuit.
¥+ -
AMMETER
12 VOLT
BATTERY
VOLTMETER 1 Connected in parallel
to a circuit or part of
a circuit according to
5 5 polarity.
| 2 Measures voltage drop.
+ -
VOLTMETER
12 VOLT
BATTERY
OHMMETER 1 Has its own supply
of power.
(S 2 USED ONLY WHEN
UNIT IS DISCONNECTED
o o from its original circuit.

3 Measures resistance
directly on meter.

4 Checks continuity for
indication of open circuit.

OHMMETER

Figure 3—Basic Meters and Connections

In this application, battery voltage drop can be moni-
tored while the engine is cranking; and after the engine
is running, generator output voltage can be monitored.
This can be a valuable first step prior to diagnosing other
electrical problems.
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CONNECTOR

TERMINAL

Figure 4—Removing Terminals from Connector

CIRCUIT MAINTENANCE AND
REPAIR

MAINTENANCE AND REPAIR

All elecrtrical connections must be kept clean and
tight. Loose or corroded connections may cause a dis-
charge battery, difficult starting, dim lights, and possible
damage to the generator and regulator. Wires must be
replaced ifinsulation becomes burned, cracked, or dete-
riorated.

To splice a wire or repair one that is frayed or broken,
always use rosin flux solder to bond the splice and insu-
lating tapen to cover all splices or bare wires.

When replacing wires, it is important that the correct
size wire be used as shown on applicable wiring dia-
grams or parts book. Each harness or wire must be held
securely in place to prevent chafing or damage to the in-

-sulation due to vibration.

Never replace a wire with one of a smaller size or

replace a fusible link with a wire of a larger size.

WIRING CONNECTOR
TERMINAL REPLACEMENT (Figures 4,5, 6,and 7)
Either blade-type or twin lock-type connectors are

Figure 6—Resetting Lock Tang

used in the wiring harness connectors or in single or mul-
tiple wiring connectors.

Mating ends of the blade-type and twin lock-type con-
nectors are secured by tang locks which must be dis-
engaged to separate the connector.

Some connectors are positive locking, self-rejecting
type which are located in various places throughout the
vehicle.

The self-stripping connector consists of a plastic insu-
lator with a hinge cover through which the wires are in-
serted. A U-type spring pressure connector is then
pressed through the wire insulation to complete the con-
nection.

Terminal Removal

1. In removing the blade type terminal from the con-
nector, disengage the connector lock tangs and
separate. Insert a thin bladed instrument under the
mating end of the connector terminal and pry on
the terminal as shown in figure 4. Be careful not to
damage the connector. Pull the wire and terminal
from the connector.

1. Wire Terminal
2. Wiring Harness Connector
3. Terminal Remover Tool

B-00961

CONNECTOR

SELF-STRIPPING
"U" TYPE SPRING
PRESSURE
CONNECTOR

SLOT FOR SLIDE ENTRY
INSULATOR WITH
SNAP-.IN COVER

Figure 5—Replacing Twin Lock Connector Termi-
nal

Figure 7—Self-Stripping Connector Installation
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2. Toremove atwin lock-type terminal from connector,
disengage the lock tangs and separate connector.
Terminal Remover J-22727 or equivalent as shown
in figure 5, to disengage terminal locks from the
connector. Pull the wire and terminal from the cable
connector.

Terminal Installation (Blade Type)

1. If blade type terminals are reused, pry out the lock
tang on the terminal clip to assure a firm connec-
tion when the terminals are inserted (figure 6).

2. Push the terminal into the connector until the lock
tangs are seated.

3. Check tang retention by gently pulling on the con-
nector wire.

Weather-Pack Connectors

Special connectors known as Weather-Pack connec-
tors (figure 8) require a special tool J-28742 for servicing.
This special tool is required to remove the pin and sleeve
terminals. If removal is attempted with an ordinary pick,
there is a good chance that the terminal will be bent or
deformed. Unlike standard blade-type terminals, these
terminals cannot be straightened once they are bent.

Make sure that the connectors are properly seated
and all of the sealing rings in place when connecting the
leads. The hinge-type flap provides a backup, or second-
ary locking feature for the terminals. They are used to im-
prove the connector reliability by retaining the terminals
if the small terminal lock tangs are not positioned prop-
erly.

Molded-on-connectors require complete replacement
of 1e connection. This means splicing a new connector
ass :mbly into the harness. Environmental connections
canr:ot be replaced with standard connections. Instruc-
tions are provided with the Weather-Pack connector and
terminal packages.

With the low current and voltage levels found in sor. e
circuits, it is important that the best possible bond at all
wire splices be made by soldering the splices as shown
in (figure 9).

Use care when probing the connections or replacing
terminals in them, it is possible to short between oppo-
site terminals. If this happens to the wrong terminal pair,
itis possible that damage may be done to certain compo-
nents. Always use jumper wires between connectors for
circuit checking. Never probe through the Weather-Pack
seals.

When diagnosing for possible open circuits, it is often
difficult to locate them by sight because oxidation or ter-
minal misalignment are hidden by the connectors,
Merely wiggling a connector on a sensor or in the wiring
harness may correct the open circuit condition. This
should always be considered when an open circuit is in-
dicated while troubleshooting. Intermitten problems
may also be caused by oxidized or loose connections.

A. Lift primary lock. Pull apart connector sec-

tions.
B. Open secondary lock hinge on connector
sections.
C. Remove terminals using special tool
J-28742.
D. 1. Cut wire next to cable seal.
2. Slip new cable seal onwire (in direct-
tion shown).
3. Strip 5 mm (.2”) of insulation from
wire.

4. Crimp new terminals on wires.
Position cable seal as shown.
6. Crimp cable seal on wire.

o

B-03871

Figure 8—Weather-Pack Terminals
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TWISTED/SHIELDED CABLE

DRAIN WIRE

/ OUTER JACKET
MYLAR—

1. REMOVE OUTER JACKET.
2. UNWRAP ALUMINUM/MYLAR TAPE. DO NOT
REMOVE MYLAR.

TWISTED LEADS

SN

1. LOCATE DAMAGED WIRE.
2. REMOVE INSULATION AS REQUIRED.

C::@@@::D

3. UNTWIST CONDUCTORS. STRIP INSULATION AS
NECESSARY.

;SPL!CE & SOLDER

3. SPLICE TWO WIRES TOGETHER USING SPLICE
CLIPS AND ROSIN CORE SOLDER.

f DRAIN WIRE

4. SPLICE WIRES USING SPLICE CLIPS AND ROSIN CORE

SOLDER. WRAP EACH SPLICE TO INSULATE.
5. WRAP WITH MYLAR AND DRAIN (UNINSULATED) WIRE.

6. TAPE OVER WHOLE BUNDLE TO SECURE AS BEFORE

=TS S

4. COVER SPLICE WITH TAPE TO INSULATE
FROM OTHER WIRES.

5. RETWIST AS BEFORE AND TAPE WITH
ELECTRICAL TAPE AND HOLD IN PLACE.

B-03872

Figure 9—Wiring Repair






















