CHASSIS ELECTRICAL

The Alternator

On some vehicles there isn't an alternator, but a
generator. The difference is that an alternator sup-
plies alternating current which is then changed to
direct current for use on the vehicle, while a genera-
tor produces direct current. Alternators tend to be
more efficient and that is why they are used.

Alternators and generators are devices that con-
sist of coils of wires wound together making big
glectromagnets. One group of coils spins within
another set and the interaction of the magnetic
fields causes a current to flow. This current is then
drawn off the coils and fed into the vehicles electri-
cal system.

GROUND

Two types of grounds are used in automotive
electric circuits. Direct ground components are
grounded to the frame through their mounting
points. All other components.use some sort of

* ground wire which is attached to the frame or chas-
sis of the vehicle. The electrical current runs
through the chassis of the vehicle and returns to the
battery through the ground (-) cable; if you look,
you'll see that the battery ground cable connects
between the battery and the frame or chassis of the
vehicle.

=»lt should be noted that a good percentage of
electrical problems can be traced to bad
groundgs. .

PROTECTIVE DEVICES

- b See Figure 2

It is possible for large surges of current to pass
through the electrical system of your vehicle. If this
surge of current were to reach the load in the cir-
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Fig. 2 Most vehicles use one or more fuse
panels. This one is located on the driver’s
side kick panel

cuit, the surge could burn it out or severely damage
it. It can also overload the wiring, causing the har-
ness to get hot and melt the insulation. To prevent
this, fuses, circuit breakers and/or fusible links are
connected into the supply wires of the electrical
system. These items are nothing more than a built-
in weak spot in the system. When an abnormal
amount of current flows through the system, these
protective devices work as follows to protect the cir-
cuit:

o Fuse—when an excessive electrical current
passes through a fuse, the fuse “blows” (the con-
ductor melts) and opens the circutt, preventmg the
passage of current.

e Circuit Breaker—a mrcmt breaker is basically
a self-repairing fuse. It will open the circuit in the
same fashion as a fuse, but when the surge sub-
sides, the circuit breaker can be reset and does not
need replacement.

o Fusible Link—a fusible link (fuse link or
main link) is a short length of special, high tem-
perature insulated wire that acts as a fuse. When
an excessive electrical current passes through a
fusible link, the thin gauge wire inside the link
melts, creating an intentional open to protect the
circuit. To repair the circuit, the link must be
replaced. Some newer type fusible links are
housed in plug-in modules, which are simply
replaced like a fuse, while older type fusible links
must be cut and spliced if they melt. Since this
link is very early in the electrical path, it’s the first
place to look if nothing on the vehicle works, yet
the battery seems to be charged and is properly
connected.

Atways replace fuses, circuit breakers and
fusible links with identically rated compo-
nents. Under no circumstances should a
compenent of higher or lower amperage rat-
ing be substituted.

SWITCHES & RELAYS

b See Figures 3 and 4

Switches are used in electrical circuits to control
the passage of current. The most common use is to
open and close circuits between the battery and the
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Fig. 8 The underhood fuse and relay panel
usually contains fuses, refays, flashers
and fusible finks
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Fig. 4 Relays are composed of a coil and
a switch. These iwe components are
linked togethsr so that when one operates,
the other operates at the same time. The
large wires in the circuit are connected
from the batiery 1o one side of the relay
switch (B+) and from the opposite side of
the relay swiich fo the load (compenent).
Smaller wives are connected from the
relay coll to the control switch for the cir-
cieit and from the opposite side of the
relay coil to ground

various electric devices in the system. Switches are
rated according to the amount of amperage they can
handle. If a sufficient amperage rated switch is not
used in a circuit, the switch could overload and
cause damage.

Some electrical components which require a
large amount of current to operate use a special
switch called a relay. Since these circuits carry a
large amount of current, the thickness of the wire
in the circuit is also greater. If this large wire were
connected from the load to the control switch, the
switch would have to carry the high amperage
load and the fairing or dash would be twice as
large to accommodate the increased size of the
wiring harness. To prevent these problems, a relay
is used.

Relays are composed of a coil and a set of con-
tacts. When the coil has a current passed though it,
a magnetic field is formed and this field causes the
contacts to move together, eompleting the circuit.
Most.relays are normally open, preventing current
from passing through the circuit, but they can take
any electrical form depending on the job they are
intended to do. Relays can be considered “remote
control switches.” They allow a smaller currentfo
operate devices that require higher amperages.

~ When a small current operates the coil, a larger cur-

rent is allowed to pass by the contacts. Some com-
mon circuits which may use refays are the horn,
headlights, starter, electric fuel pump and other high
draw ciruits.

LOAD

Every electrical circuit must include a “load”
(something to use the slectricity coming from the

. source). Without this load, the battery would

attempt to deliver its entire power supply from one
pole to another. This is called a “short circuit.” All
this electricity would take a shart cut to greund and
cause a great amount of damage to other compo-
nents in the circuit by developing a tremendous
amount of heat. This condition could develop suffi-
cient heat to melt the insulation on all the surround-
ing wires and reduce a multiple wire cable fo a
fump of plastic and copper.




