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Description

The 12 volt electrical system iswired NEGATIVE ground and current is delivered by two 12 volt
batteries and 24 volt alternator. Routine maintenance and any fault finding and correction should only be
carried out by a skilled automotive electrical engineer asit is highly probable that permanent damage
may be done by tampering with the equipment.

Precautions

The following precautions are by no means fully comprehensive and must be observed when working
on the electrical system and when driving:
1. Never connect a battery into the system without checking for current polarity and correct voltage.
2. Never disconnect any electrical lead without first stopping the alternator and turning all switches
to the OFF position.
Always identify alead to the correct terminal before it is removed to ensure correct reconnection.
Never flash connections to check for current flow.
Always isolate the battery cables when using a battery charger.
Always disconnect the battery before connecting test instruments (except voltmeter) or before re-
placing any unit or wiring.

o0k ®

Electric Arc Welding

In the event of avehicle requiring any form of electrical welding to be carried out the following pre-
cautions must be taken.
1. Turn off the vehicle battery master switch.
2. Disconnect the main positive and negative leads at the batteries.
3. Remove the B-VE lead from the alternator or the fast fuse if fitted.
4. Remove the NG28 cable from the alternator (this cable can provide a negative route from the rear
junction terminal block) which in turn is connected to the chassis if ECUS.

If the engine control unit is disconnected, the throttle potentiometer may need recalibrating.

General Recommendations - Maintenance and Repair

The following comments may be helpful in avoiding some of the most common problems experienced

over the life of the bus.

1. Shortsin Cables and Harnesses:
Cables that chafe of dangle will eventually wear through the insulation and result in a short. This
can also cause terminals to loosen at their terminal point. Many times a mounting clip is removed
to permit access to another component or to service that particular harness/cable. ALWAY S rein-
stall the mounting clips to their original position.

2. Corrosion in Sockets and Terminals:
This can be a serious problem on units operating on streets and highways using salt and sodium
chloride products.

The use of an anti-corrosive sealant, such as Graffo 116 to coat exposed connectors, switches, and
ground terminals, is very helpful in deterring corrosion in such areas.

. Circuit Resistance:

. Overloaded Circuits:

Thorough diagnosis is a must to eliminate repeat failures in the electrical system. Determining the

The use of adielectric grease to coat the base and sockets of bulbs will deter the formation of
corrosion in lamps exposed to road contaminants. It, also, reduces road shock in the bulb filaments.

Circuit resistance is usually caused by loose terminals at the point of termination, improper crimp-
ing of replacement terminals onto the wire, and unprofessional splicing of two wires together.
Practically al replacement terminals require a special tool to insure a complete, secure bond of the
terminal and the wire. If the proper crimping tool is not available, the terminal should be soldered
to the wire, using arosin flux solder. Always cover the end of the terminal with a one inch piece of
heat shrink tubing to prevent the entrance of water, salt, etc.

Twisting the wires together is acceptable only if the union is then soldered with rosin flux solder,
and covered with a heat shrink tubing extending one inch on each side of the union. Butt splices
are also common in such arepair. Again, cover the splice with heat shrink tubing.

Wiring left improperly sealed will corrode, and the corrosion can wick up the entire length of the
wire. Figure 1 is an example of the proper way to splice two wires together.

Additional electrical components should not be added to existing circuits. There is room for addi-
tional circuit breakers on the side electrical panel, if additional options are added in the field.

Proper Diagnosis:

cause of a particular failure not only solves the problem on the unit involved, but it may be helpful
in preventing failures on other similar units in the fleet.

In the event a particular circuit breaker continues to trip, even though no short is found, it would

be wise to check the circuit flow on that circuit and compare it to the rating of the circuit breaker.
The circuit breaker. The circuit breaker may be tripping below its rating, or the current draw may
be in excess of the breaking rating.

To check current draw on any given circuit, connect an ammeter in series between the circuit and a
battery terminal. Energize the circuit and read the amps registered on the ammeter.
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Figurel
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System Protection from Short Circuits

The electrical system has three means of protection from damage due to a short circuit in the total

System:

1. Each circuit is protected by a manual reset circuit breaker. In some instances a circuit breaker may
accommodate more than one circuit; however, in no case would the combined load be in excess of
the rating of the circuit breaker if all the circuits were energized at the same time. In the event such
acircuit breaker istripping al the time it will be necessary to check out each circuit using that
circuit breaker.

2. A 150 amp Master fuse for the 24 volt system and a 125 amp Master fuse for the 12 volt system
are located on the battery box. This will protect the electrical system from damage that may occur
from amajor short in any area not protected by a fuse or circuit breaker.

In the event the Master fuse should blow, the cause MUST be determined before placing the bus
back in service.

3. Inthe unlikely event a battery cable should short out against a chassis component, the 2 AWG

engine-to-chassis ground cable will fail. This cable is attached to the engine block on the right side
and is connected to the right frame rail.

Testing for Voltage Drop

This test checks for voltage being lost along awire, or through a connection or switch. See Figure 2.

1. Connect the positive lead of a multimeter to the end of the wire (or to the side of the connection or
switch) which is closest to the battery.

2. Connect the negative lead to the other end of the wire (or the other side of the connection or switch).

3. Operate the circuit.

4. The multimeter will show the difference in voltage between the

two points. A difference (or drop) of more than one volt indi-
FUSE cates a problem.

JUNCTION
BLOCK

Testing for Short to Ground
RED 1. Remove the blown fuse, leaving the battery connected.

7] VOLTMETER SWITCH 2. Connect the short finder across the fuse terminals.

[
/ .

S 3. Close dl switches in series with the circuit you are trouble-

shooting.
BLU
4. Operate the short finder. The short finder will pulse current to
Sl

SOLENOID the short. This creates a pulsing magnetic field surrounding the
circuit wiring between the fuse junction block and the short.

Voltage DI’OS Test 5. Beginning at the fuse junction block, slowly move the short
finder meter along the circuit wiring. The meter will show cur-
Figure 2 rent pulses through sheet metal and body trim.

Aslong as the meter is between the fuse junction block and the
Finose frrft short, the needle will move with each current pulse. When you
- have moved the meter past the point of the short, the needle will
! stop moving. Examine the wiring in that area for the short to
= ground. See Figure 3.
ALons wae >
>
; Eﬁ_ Checking Current Draw

oo 1. Connected in series IN a circuit according to polarity.

| MAGNETIC
{ FELD

2. Measures current flow.

\ N s 3. Usedin aclosed circuit. See Figure 4.
_— Troubleshooting Tools
Electrical troubleshooting requires the use of common electrical
D‘ﬂ_ test equipment.

Test Light/Multimeter:

Finding Short with Short Finder

Use of atest light is not recommended. It is better to use a multi-
meter to check for voltage. After grounding one lead, touch the
other lead to various points along the circuit where voltage should be present. A multimeter is better
suited to check both 12 volt and 24 volt systems found on the SLF 200.

Figure 3

A multimeter can be used instead of atest light. While a test light shows whether or not voltage is pre-
sent, a voltmeter indicates how much voltage is present.

Never use atest light on circuits that contain solid state components, since damage to these components
may resullt.

Jumper Wire:

A jumper wire is made up of an in-line fuse holder connected to a set of test leads. It should have afive
ampere fuse. Use it for bypassing open circuits. Never use ajumper wire across any load (motors, etc.).
This direct battery short will blow the fuse. See Figure 5.

Ammeter
&
5
Amp
2 o Jumper Wire
Battery p
Figure 4 Figure5
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HOT AT ALL TIMES

FUSE
JUNCTION
BLOCK
ON
/// TN RED

SWITCH

/
/ -
\OFF

TEST ucnr\ ~
{OR
VOLTMETER)

BLU

~
T
@ SOLENOQID

Voltage Check

Figure 6
Test 1. Battery Test

Short Finder:

Short Finders are available to locate hidden shorts to
ground. The short finder creates a pulsing magnetic
field in the shorted circuit and shows you the location
of the short through body trim or sheet metal.

Troubleshooting Tests

Test for Voltage:

1. Connect one lead of a multimeter to a known good
ground. Be sure it is the multimeter’s negative lead
that you have connected to ground.

2. Connect the other lead of the multimeter to a
selected test point (connector or terminal).

3. If you are using a voltmeter, note the voltage
reading. It should be within one of measured battery
voltage. A loss of more than one volt indicates a
problem. See Figure 6.

Preliminary Checks
Check all connections within the charging system.

Inspect aternator drive belt for signs of splitting or
wear. Renew if required.

Using a high discharge tester, check that the battery is at least 70% charged. The fill battery test proce-

dureisoutlined in Section 1.
Test 2: Drive Belt Tension

See Engine Systems.

The aternator will not charge the battery if the drive belt is slipping. If the belt isworn or oily, it should

be replaced with a premium grade type. A check should be kept on the automatic belt tensioning system.

Test 3: Connections

Ensure that all loads are in position and that all connections are clean and tight.

Test 4. Checking Voltage Drop In Charging Circuit

Use a multimeter to check for high resistance in the charging circuit.
1. Connect a multimeter (V1) between the battery insulated terminal and the aternator main output

terminal. See Figure 7.

2. Switch on the vehicle lighting load headlamps on main beam). Start and run engine at approx.
3,000 rev/min. The multimeter reading should not exceed 0.5V.

3. Transfer the multimeter connections (V2) to the battery ground terminal and the alternator body,
or "-" terminal.

4. Start and run the engine as in 2. The multimeter reading should not exceed 0.25V.If the readings
are higher, then there is high resistance in the circuit which must be located and rectified.

Test 5: Checking Voltage Regulator Setting

Before checking regulator, it is essential that
a battery in awell charged condition fitted to
the vehicle.

1. Disconnect the battery ground cable. WARNING

i
IGNITION
ueHT SWITCH o)
SOLENOIO

STARTER

2. Connect an ammeter between the
starter solenoid terminal and the ater-
nator main output cable. Connect a
multimeter across the battery termi-
nals. See Figure 8. =

— &
3. Reconnect battery ground cable. Gzamm
9

4. Start and run the engine at approx. l—
2,000 rev/min until the ammeter read-
ing is less than 10 amperes.

Figure7
The multimeter reading should be within the

limits 27.1 - 28.1. If the reading is unstable
or outside the specified limits, the voltage

regulator is faulty and should be replaced. STARTER
[t

WARNING

Setting Electronic Speedometer LIGHT IGNITION

SWITCH
@ SOLENOID
1. Rotate the driveshaft to locate the bolt

with the highest point, possibly a 4
corner. =

2. Adjust the sensor to give a 1mm gap at
this point. ®

Thiswill ensure the other three bolts o
are within the 3mm working distance. ,L

Figure 8
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