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DESCRIPTION
The coach uses a 24 volt electrical system. A self-rectified the baggage coinpartmentand can be reached through the left
alternator is gear driven from the engine and can be reached front baggage door. See figure 7-2."
through the left side rear engine compartment doaor. The main circuit breaker (105 amp) is an automatic reset
Wiring diagrams for the electrical system areincluded atthe type. The condenser motor (105 amp) must be manually reset.

nngd of this section.

a1y

Figure 7-2. A/C Circuit Breaker in Left Front
Baggage Compartment,

1. Automatic Reset Circuit Breaker
(105 Amp.)

2. Manual Reset Condenser Motor Circuit Breaker
(105 Amp.)

3. Manual Reset Evaporator Motor Circuit Breaker
(80 Amp.)

Figure 7-1. Battery Disconnect.

BATTERY DISCONNECT

A main battery disconnect switch is provided to shut off all
electrical supply from the batteries. The switchis mounted ona
vertical panel above the batteries and can be reached by open-
1ng the battery compartment door. To disconnect the batteries.
pull knob down to OFF position. See figure 7-1.

TESTING CIRCUITS

A careful study of the wiring diagrams should be made to
determine the source and flow of current through each el€ctri-
cal 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 may be tested for continuity or shorts with
a surtable volt-chm meter

All electrical connections must be kept clean and tight.
Loose or corroded connections will cause discharged battery,
difficult starting, dim lights, and improper functioning of other
electrical equipment. Inspect all wiring connections at regular
intervals. Make sure knurled nuts on all amphenol plugs are
securely tightened.

-

Figure 7-3. 110V In-Station Lighting Circuit Breaker Box in

-IRCUIT BREAKERS . Left Front Service Compartment.

All electrical circuits are protected by circuit breakers. The

main circuit breaker and the two circuit breakers protecting the
air conditioning system blower motors are located at the front of

' , :
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The evaporator motor circuit breaker is 80 amp. The evaporator
motor circuit breaker is also a manual reset type. ’

Smalier circuit breakers of the self-resetting type are located
inan external junction panei at the left hand front beiow driver's
window andin apane! atthe lefthand rear engine compartment
wall. When one of these circuit breakers opens due to a shorted
circuit. it will automatically reset itself when the breaker element
cools. As long as the short exists, the breaker will continue to
open and close intermittently. In this case, turn the defective
circuit off until the cause can be located and corrected.

The circuit breaker box for optional in-station lighting is
mounted to the rear wall of the left hand front service
compartment. See figure 7-3.

RELAYS

Relays are used to automatically energize or de-energize a
circuit from a remote location. The relay draws a very low
current to energize its coil. Once the coil is energized. it devel-
ops a magnetic field which will pull a switch arm closed or open
to either energize or de-energize a given component. Because
the control current required for the coil is very low. the relay
allows a remote station (e.g- driver's switch panel) to control a
high energy circuit without running great lengths of costly high
capacity cable. With the use of a relay. the need for highamper-
age switches and heavy connectors is eliminated.

Figure 7-4. Alternator.

The MC-8 uses control relays for the Low and High Note
Horns, Headlamps, Discharge and Blower cut-ins, Engine
Stop, Stop Lights, Turn Lights, Reverse Solenoids, Starter
Solenoid, Condenser and Evaporator Motor, Temp. & Level
Sensors, Driver's Defroster, Step-Down Lamps at aisie,
Alternator Field, and Heat Controf Box.

NOTE: The relays should have the 5/16"
stud nuts tightened to 50 - 10 in. Ibs. (5.6 +
Nm) torque.

GEAR DRIVEN ALTERNATOR — OIL COOLED

The gear driven. o1l cooled alternator (figure 7-4)1s a brush-
less. self-rectifying unit. in which all currentcarrying members.
windings, diodes, and field coils are stationary. The only moving
component is the rotor. '

The oil-cooled alternator 1s a totally enclosed unit, goniga
and lubricated by engine oil. The ol inlet is on the diode aivi
cover. the oil drains back into the engine crankcase internaiiy
or through the drive end frame, drive adapter housing and 1:a
oil drain tube. The aiternator should never be operated wilh It
oIl supply line disconnected. A continuous flow of engine o
flows through the alternator to lubricate the bearings and ¢
the assembly.

Arelay or "R" terminal is tapped to energize a control retiy
the electrical system.

CAUTION: The alternator is designed for
use only on a negative ground system. If a
positive ground battery is connected to the
alternator, the aiternator and wiring har-
ness will be instantly destroyed. Always
ensure that the alternator and batteries are
negative ground. The alternator will not
reverse to accept inverse polarity. Also, do
not ground or short across any of the alter-
nator or regulator terminals.

There are three components in the aiternator which requie
electrical checks; the field winding, the six diodes. and s
stator winding. See figure 7-5.

CAUTION: Before checking the alternator,
turn otf the battery disconnect switch.

FIELD WINDING — The field winding may be checked for shoita
and opens with an ohmmeter. To check the field winding. corn
nectthe ohmmeter from the field terminal to ground. The normi:
resistance value is 3.0t0 3.3 chms at 80°F. (27°C.). Aresistinis
reading above normal indicates an open, and a reading leaa
than normal indicates a short.

An alternate method of checking is to place a battery il
specified voltage. and an ammeter in series with the field wini
ing. The current should register 7.2 to 8.3 amperes at 24 volla

A defective field can be replaced by removing the end frarme
on which the field terminal is located and then removing the
four field coil mounting screws. See the section entitied Disia
sembly for a detailed procedure.

riﬁ 2 .
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Figure 7-5. Alternator Wiring Diagram (Typical).
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» MECKING DIODES — €ach drode may be checked for shorts
a1 opens as follows

I Check to ensure the battery i1s disconnected.
.+ Remove the pipe plug fromunderneath theend housingto
1y the oll in the rectifier engine oil supply
. Remove the screws attacning the diode cover to the end
G aning

CAUTION: Do not operate the alternator
unless this unit is compietely assembied.

4 Detach the DC terminals and relay terminal and discon-
lact the diode leads.

fFach diode may be checked for shorts and opens with an
immeter as illustrated in figures 7-6, 7-7 and 7-8.

lo check the diodes mounted in the diode supports for
anoits, connect the onmmeter positive lead to each diode lead
anil the onmmeter negative lead to each supportas shownin A,
i and C (figure 7-6). To check the diodes mounted in the end
tiame for shorts. connect the ohmmeter positive lead to each
yinde lead and the ohmmeter negative lead to the end frame as
atiownin D. E and F Ohmmeter readings may vary considerably
~hen checking diodes for shorts. butif the reading 1s 300 onms
i less, the diode 1s likely defective and should be reptaced. If
hi diode reads 300 ohms or less. it will allow excessive reverse
urrent from the battery.

Figure 7-6. Checking Diodes for Opens Using Ohmmeter.

To check the diodes mounted in the diode supports for
opens. connectthe ohmmeter negative lead to each diode lead
and the ohmmeter positive lead to each support as snown in A,
B8 and C (figure 7-7). To check the diodes mounted in the end
frame for shorts. connect the onmmeter negative lead to each
diode lead and the ohmmeter positive lead to the end frame as
shown in D. E and F An infinite resistance reading indicates an
open diode.

Diodes can be replaced by following the procedure outlined
In the section entitled Disassembly

NOTE: When reinstalling diodes, tighten to
9-11 ft. Ibs. (12-15 Nm) torque. Restake
nextto the threads in an arbor press with an
" (3.2 mm) round punch. Press the punch
with gradual pressure; do not sirike as the
shock may damage the diodes.

STATOR WINDING CHECKS — The stator windings may be
checked for opens and shorts with an ohmmeter as follows
(refer to figure 7-8):

OPENS: Connett the ohmmeter leads to two pairs of diode
supports as shown in A and B (figure 7-8) The ohmmeter
should show a low resistance. If a high or infimte resistance is
measured in either one or both checks. the stator windings are
open.

GROUNDS, To check for grounds. connect the ohmmeter as
illustrated in C (figure 7-8), The ohmmeter should show a very
nigh or infinite resistance If zero or a very low resistance is
measured. the windings are grounded.

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 alterna-
tor checks are satisfactory, yet the unit fails to perform to speci-
fications, shorted stator windings are likely
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Figure 7-7. Checking Diodes for Shorts Using Ohmmeter.

DISASSEMBLY

The alternator may be disassembled by following the steps
below: refer to figure 7-9:

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

2. Separate the diode cover piate (3) from the diode end
frame by removing mounting screws (1).

3. Remove the washer, nut and iock washer attaching the
diode supports to the end frame, the three screws (5) connect-
ing the diode leads to the diode supports. and the three nuts (4)
which attach the stator studs to the diode supports.

4. Separate the diode support assemblies from the diode
end frame. and the three nuts (6) which 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 that the parts can be
reassembled in the same position.

6. Detach the diode end frame and field assembly from the
stator assembly by removing the attaching screws (13).

7. Separate the field assembly from the diode end frame by
removing the four attaching screws (11).

8. Separate the rotor assembly and drive end frame from the
stator assembly by removing the attaching screws (25).

Figure 7-8. Checking Stator Windings
for Opens and Grounds.

9. Remove the shaft nut and washer. and the pinion gear
Press the rotor shaft out of the drive end frame.

10. Remove the retainer plate (20) and pull the bearings from
the drive end frame.

NOTE: When tightening the outside nut on
the DC output terminal, torque the nut to
30-35 ft. Ibs. (41-47 Nm). The lower nut
shouid be held secure while tightening the
top nut.

REASSEMBLY

Reassembly Is the reverse of disassembiy. When installing
the single row bearing into the drive and frame, press againat
the outer race only to avoid loading the bearings. Attach the
bearing retainer plate, and press against the bearing inner race
to force the assembly over the shaft. To avoid pressure on the
bronze ring in the rotor, support the inside of the rotor againsl
the shaft. and place the shaft in an upnght position to facilitate
the assembly procedure. Press against the inner race to force
the double row bearing over the shaft. When attaching the field
to the diode end frame. make sure the mating surfaces are
perfectly clean and tighten the mounting screw securely.

NOTE: When reinstalling diodes, lighten to
9-11 fi. Ibs. (12-15 Nm) torque.
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1. Screw 14.
2. Lock Washer 15.
3. Cover 16.
4. Nut 17.
5. Screw 18.
6. Nut 19.
7. Washer 20.
8. Spacer 21.
9. Washer 22.
10. Spacer 23.
11. Screw 24.
12. Lock Washer 25.
13. Screw 26.

Lock Washer
Frame

Field Assembiy
Stator Assembly
Rotor Assembly
Screw A -
Piate
Bearing
Spacer
Bearing
Frame
Screw

Lock Washer
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Figure 7-9. Alternator Components.

OUTPUT CHECK

When removed from the engine, the alternator may be
checked on a test bench without circulating oil, providing the
output 1s limited to 100 amperes or less. The alternator may be
checked without circulating oil at outputs exceeding 100
amperes as long as the period of operationis limited to less than
15 seconds.

CAUTION: Operating the aiternator at out-
puts greater than 100 amperes tor periods
exceeding 15 seconds will cause the alter-
nator to overheat, resuiting in damage to
the winding and diodes.

REMOVING ALTERNATOR

1. Disconnect electrical wiring at the diode end frame.

2. Disconnect ol supply lines at the diode end frame. If
alternator has an oil drain tube, disconnect it at the engine.
Refer to figures 7-10 and 7-11

3. Remove the nuts and washers from the studs mounting
the alternator. Pull alternator straight off mounting studs. To
remove the alternator drive gear housing (if so equipped),
remove the five allen-head capscrews; if equipped with a
‘figure-8 adapter.” it 1s removed by removing the four upper
adapter mounting bolts.
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Figure 7-11. Alternator Without Adapter.

ALIGNMENT OF 21-TOOTH DRIVE PLATE
(NUT MOUNTED CAM GEAR)

1. Check the concentricity of drive plate by placing pin of
tool 20-157 (figure 7-12) into pilot hole in camsha#. If shoulder
of 20-157 will fit inside the teeth of the 21-tooth drive plate
proceed to Alignment of Adapter Plate (1).

2. Mount drive plate ioosely on camshaft gear (or loosen
capscrews if plate is already mounted). Place tool 20-157 into
center bore of camshaft to center the drive plate. See figure
7-12. Tighten capscrews to 40-45 Ib. ft. (54-61 Nm) torque.
Capscrews are accessed through notches in 20-157 alignment
tool. Remove alignment tool.

Figure 7-12. Alignment Tool 20-157
(Nut-Mounted Cam Gear).

ALIGNMENT OF 21-TOOTH DRIVE PLATE
(CAPSCREW MOUNT CAM GEAR)

1. Remove capscrew and washer that mount cam gear to
camshaft. install alignment washer (20-286), 5142501 coupling
gear and capscrew inside 21-tooth drive plate. Refer to figure
7-13. Shoulder on washer fits inside bore of cam gear. Snug up
capscrew tightly.

20~285

\ 5142501
N~V

: 20-[286
G

Figure 7-13. Alignment Tool
(Capscrew-Mounted Cam Gear).

ALIGNMENT OF ADAPTER PLATE (1)

NOTE: This procedure (1) is followed when
the 21-tooth drive plate is mounted with a
lock washer and nut. If a capscrew is used
to mount the drive plate, go to the next
procedure (2).

1. Mountthe gasket and adapter plate on the flywheel hous-
ing loosely, using the five allen head capscrews. Loosen the
screws if plate is already mounted.

Figure 7-14. Aligning Adapter Plate.

2. Place tool 20-157 into center bore of camshatft to center
adapter plate. See figure 7-14. Tighten the four %" allen head
capscrewsto 78-80 Ib. ft. (105-108 Nm) torque. Tighten the one
7/16" allen head capscrew to 5§5-60 Ib. ft. (75-81 Nm) torque
Remove tool 20-157.

ALIGNMENT OF ADAPTER PLATE (2)

NOTE: This procedure (2) is followed when
the cam gear is mounted with a capscrew
and washer.

1. Mount gasket and adapter plate on flywheel housing
loosely. using the five allen-head capscrews.

2 Remove capscrew and washer mounting cam gear to
camshaft. Install alignment washer 20-286. DDA coupling
5142501. and onginal capscrew. The shoulder on the washer
20-286 fits inside the bore of the cam gear. Coupling 5142501
fits between the washer 20-286 and the 21-tooth plate. Install
capscrew and snug up tightly.
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3 Insert alignment tool 20-285 inside coupling until the REMOVING ALTERNATOR
tapered shoulder touches the alternator adapter plate.

1 Nuh adapter plate tocated properly using tool 20-285
tignten the four "27 allen-head capscrews to 78-80 tb-ft
torque (105-108 Nmy Tighten the one 7 16 capscrew to
50-55 ib-ft torque (68-74 Nm1 Remove tooling group 20-
285 20-286. 5142501

5 Replace the original washer and capscrew tighten cap-

siew 10 180-190 Ib-it 1244-258 Nm)
INSTALLATION OF ADAPTER HOUSING
AND ALTERNATOR

1. Disconnect electrical wiring at the diode end frame.

2. Disconnect oil-supply lines at the diode end frame.

3. Remove the nuts and washers from the studs mount-
ing the alternator. Pull alternator straight off mounting studs.
Remove the “figure-8 adapter” by removing the four upper
adapter mounting bolts.

INSTALLING AND A'LIGNING
OF ALTERNATOR ADAPTER (FIGURE-8 ADAPTER)

NOTE: This procedure is followed when a
geared adapter housing is used to drive the
alternator. If the alternator is mounted to
the engine without the geared adapter
housing, reter to Instailation of Alternator
without Geared Adapter Housing.
1 Place the adapter housing and gasket over the adapter
studs and tighten nuts to 70-75 Ib. ft. (95-102 Nm) torque.

The alternator is attached to the engine by the use of an
adapter which has a figure "8" shape. The adapter is
installed and aligned prior to instailation of the alternator.

1. Position gasket and “figure-8 adapter” on flywheel
housing. See Fig. 7-14A.

NOTE: Gasket must have notch atinside
edge of large circle for proper internai

) oil drainage.
NOTE: Coat gasket with Permatex before

nstaliation. 2. Center the figure-8 adapter over cam gear using feeler

gauge or other means. Install and tighten the four upper

2 Mountthe alternator and gasket onto the adapter housing adapter bolts 0 45-50 Ib. ft. (54-61 Nm). torque. Adjust -he

fdsiand-uighten-io=70-70rby . [95=102iNm) torque, two set screws to contact flywheel housing.

3. Install the oil feed lines and tighten the oil drain tube atthe 3. Place magnetic base (for dial indicator) on the hex-
ungine, ' head capscrew mounting cam gear to camshaft. Install dial

4 install the electrical connections at the diode end frame. indicator on base and set sty|us to contact inside edge of

.3 Run the engine and check aiternator output and for ol figure-8 adapter bore. Set dial indicator to zero. See Fig.
loaks. 7-14B.

ALTERNATOR WITH “FIGURE 8” ADAPTER PLATE

Later production coaches do not have the alternator
adapter; the alternator is a direct mount type. A “figure 8"
adapter plate is used with this later installation.

53 TOOTH
GEAR

(on Engine Cam Shaft)

RING

18 TOOTH GEAR
{ON ALTERNATOR)
ADAPTER

\@
VEE NOTCH PLATE

- GASKET

FIGURE 8

Figure 7-14A. Alternator Mounting Adapter.
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NOTE: A tool is available which quickly
mounts a dial indicator on the 53-tooth
alternator drive gear for alignment of
figure-8 adapter. This tool is available
from Kent-Moore Corporation Service
Tool Division or through a Detroit Die-
sel Allison distributor. The Kent-Moore
tool number is J29893. See Fig. 7-14C.,

CAUTION: Engine must always be
rotated in a clockwise direction when
viewed from engine front. Barring the
engine in the wrong direction will loosen
the crankshaft end bolt. Engine damage
will result when engine is started. An
assistantis necessary to bar engine over
while dial indicator is read.

4. Bar engine over. Dial indicator must rotate clockwise at
least 180° of one revolution. The figure-8 adapter is cen-
tered if dial indicator reads within +.002 TIR. If satisfactory,
proceed to step 6.

5. Ifrunoutis more than +.002 TIR. loosen the four upper
adapter boits. Back off the two set screws and readjustthem
until dial indicator reads within tolerance when engine is
barred over. Repeat the procedure until the required reading
is attained, or until it is determined that the figure-8 housing
is out-of-round or otherwise defective. Replace as
necessary.

6. Remove dial indicator and magnetic base. Tighten the
four upper mounting bolts to 40-45 b. ft. (54-61 Nm) torque.

Figure 7-14B8. Dlal indicator Installed.

INSTALLATION OF ALTERNATOR ON
FIGURE-8 ADAPTER

1. Position the alternator and gasket on the mounting
studs.

NOTE: Gasket must have a notch at
inside edge of large circle for proper
internal oil drainage. Coat gasket with a
thin coat of Permatex before installa-
tion. Use sparingly, especially in area of
notch at bottom.

2. Install nuts on studs and tighten to 70-75 1b. ft. (95-102
Nm) torque.

3. Install oil feed line and electrical connections at the
diode end frame.

4. Run the engine and check alternator output and for oil
leaks.

JOTIT.S
IAL INDICATOR
/_ J8001.7 AWIVEL CLAMP

43198931 | Iy

wousma =

Figure 7-14C. Dial Indicator and Mounting Tool.

SAFEGUARDING OF ALTERNATOR AND COACH
ELECTRICAL SYSTEMS

The following general procedures are important in
protecting the alternator, voltage regulator and other electrical
or electronic systems on the coach.

1. After installing a new or rebuilt alternator, make certain
that all wiring to the alternator and to the voltage regulator is
completely installed before attempting engine start-up.

2. Do notremove any wires or cables from the alternator or
from the voitage reguiator while the battery disconnect switch is
“ON".

3. Do not perform welding operations on the coach without
following the steps listed in the “WELDING CAUTION" in the
Introduction to this manual.

Aturther series of steps to be taken to protect the alternator
from damage wheninitially starting a newly installed engine are
listed below. When a new or rebuilt engine is first started, it may
stall due to lack of prime in the fuel system. When the engine
stalls, built-up compression may induce roll back in the engine
causing the alternator toreverse direction and thereby produce
a negative voltage spike. This negative spike could burn outa
transistor in the voltage regulator making it ineffective in
protecting the alternator.

Initial Engine Start-up Procedures

1. Make sure field relay is removed (refer to rear junction
box decals in the later pages of this section for the field relay
location).

. Turn all dash switches off.

. Turn battery disconnect switch “ON".
. Turn master switch “ON".

. Fuel prime and start engine.

. Run engine for five minutes.

. Stop engine.

. Turn master switch “OFF".

. Turn battery disconnect switch “OFF".
10. Install field relay in rear junction box.
11. Turn battery disconnect switch “ON".
12. Turn master switch “ON".

13. Restart engine using normal start-up procedures.

O owo~NDOU A WN

3ERVICING ALTERNATOR GEARED
DRIVE ADAPTER

The alternator drive adapter should be inspected every time
the alternator is removed, or when its condition is suspect:

1. Remove the alternator.

2. Remove the five nuts and washers that secure the adapter
housing to the adapter plate.

3. Pull housing straight off studs.

Once the housing is removed. rotate and check the end play
of the shaft to check condition of bearings. Inspect drive gear
lor worn or chipped teeth. if condition of bearings. shaft. or gear
Is questionable. replacement is necessary

Figure 7-15. Retaining Ring Removal.
DISASSEMBLY

1 Remove self-locking nut from drive gear shatft.

2. Remove bearing retaining ring from the adapter housing.
(Do not remove retaining ring from shaft.) (Figure 7-15).

3. Support the adapter housing on steel blocks on the bed of
i hydraulic press and press the drive shaft out of the drive gear
bore (figures 7-16 and 7-17).

4. Remove the Woodruff key from the drive shaft.

5. Install a bearing separator between the lower bearing and
Ihe drive spline and retaining ring (figure 7-18). L4

6. Support the bearing separator on steel blocks on the bed
of a hydraulic press. Press the drive shaft out of the bearing
races.

7. Thoroughly clean all parts before reassembly. See figure
7-19,

Figure 7-16. Adapter Housing Support.

Figure 7-17. Drive Gear Removal from Drive Gear Bore.

Figure 7-18. Drive Shaft Removal.

———%
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1213 19

2 151614
1 Gear Pmion 13 Lock Washer
2 Gasket 14 Stud
3 Housing 15 Nut
4 Alternalor Drive Shaft 16. Lock Washer
5 Aiternator Drive Gear 17 Capscrew
6. Alternator Onive Bearing 18 Lock Washer
7 Key 19 Stud
8 Retaining Ring 20 Spacer
9. Adapter Plate 21 Drive Gear Shaft Nut
10 Gasket 22 Bolt
11 Gasket 23 Drive Plate
12 Nut

5. Install the retaining ring into the groove of the housing.

6. Support the adapter housing on steel blocks to prevent it
from moving while instailing the gear onto the shaft.

7. Carefully install the gear onto the shaft ensuring that they
are perfectly aligned.

Figure 7-20. Bearing Installation.

Figure 7-19. Gear-Driven Alternator Drive Adapter
(Cross Section).

REASSEMBLY

1. Place the retaining ring on the shaft and set the shaft on
the bed of a hydraulic press.

2. Position one of the bearings on the shaft. Using a hollow
bearing mandrel, figure 7-20, press the bearing onto the shaft
until it bottoms. Instali the bearing spacer, figure 7-21, and
press the second bearing onto the shaft in the same manner.

NOTE: A length of steel pipe, 4.5" (114.3
mm) long with an inner diameter of 1.5"
{(38.1 mm) and a walil thickness of .25" (6.35
mm) will serve as a bearing mandrel.

3. Using a soft hammer, install the Woodruff key into the
shatt. Figure 7-22 shows the shaft complete with retaining ring.
bearings and Wocdruff key installed.

4. Install the shaft and bearing assembly into the alternator
drive adapter housing through the engine side of the housing
{figure 7-23).

Figure 7-22. Shaft Assembly.

Figure 7-23. Shaft Assembly Installed.

Figure 7-21. Spacer Placement.

ADJUSTING SCREW
|

Figure 7-24. Alarm Buzzer.

ALARM BUZZERS

The alarm system buzzers are mounted in a sealed,
axternal junction box below the driver's window. The buzzers
are for low air, hot engine, low water, and low oil pressure
sonditions.

NOTE: Activate each circuit and adjust
buzzer for desired sound. To increase
sound, turn adjusting screw clockwise; coun-
terclockwise to decrease. Refer to figure
7-24 for adjusting screw.

The manufacturer’s specified range 1s between 65 and 75
decibels The factory setting 1s 75 decibels

VOLTMETER

A voltmeter is installed in the lower center opening of the
instrument panel cluster to provide a voltage system reading.
Refer to wiring diagram at the end of this section.

200000
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Figure 7-24A. Voitmeter.
TURN SIGNAL & TAIL LAMPS

The stop. turn signal and tail lamps are mounted in castings
at the rear corners of the coach.
Theturn signal lamps are amber colored; the tail lamps are
yd. Both of these units are sealed and are serviced as units;
there 1s no bulb or lens. These units are held in the casting by
ineans of a heavy rubber gasket, and are simply snappedinor
nut of the gasket.

STOP LAMPS

The stop lamps eachconsist of a spring-loaded socket for
the bulb, and ared reflective lens housing. To service the bulb,
remove the 4 screws which mount the lens housing to the
casting, pull out the lens and remove the socket from the rear
of the lens. To remove the socket from the lens housing, push
the socketinward, and twist it until the tangs on the socket are
in line with the slots in the lens housing. The socket will now
pop out. The bulb is removed in a similar fashion from the
socket. Push the bulb downward into the socket, and twist ita
quarter turn. Release pressure against the bulb and it should
be free. See lamp specifications at end of this section for
correct replacement bulb.

The stop lamps are illuminated when the service brakes are
applied.

HEADLIGHTS

DESCRIPTION

The headlights are double filament “sealed beam” type
and operate on a 12V circuit.

Switch marked “‘Headlights” mounted in the driver's switch
panel to the left of the driver controls headlights. High or low
headlight beam is selected by means of a floor-mounted
dimmer switch. When high beams are on, a tell-tale light
marked "“Hi Beam" on the instrument panel will glow.

MAINTENANCE

Clean with water and a good glass cleaner whenever dirty
For maximum illumination headlamps must not be
blackened and proper voltage must be maintained. Low
battery, loose or dirty electrical contacts in wiring system and
poor ground all contribute to a decrease in voltage. Check
wiring and connections regularly and keep battery properly
charged. When headlamp burns out, a compiete new sealed

beam unit must be instalied.

REMOVAL

Remove bezel retaining screws and remove bezel.
Removing .three screws which hold sealed beam unit in
housing. Pull unit out of housing. Disconnect plug-in socket.
Install new sealed beam unit reversing above procedure.

HEADLIGHT ADJUSTMENT

Headlights must be aimed carefully and accurately to
assure safe vehicle operation at night. Adjustments can be
made quickly and accurately with a headlight tester. However,
if equipment is not available, make adjustments as described
below.

{A) Place vehicle on level floor so headlights are 25 feet
(7.6 m) from a smooth vertical surface perferably of light color.
A door or wall is suitable. Center line of vehicle should be
perpendicular to this vertical surface.




Date 1-1-89

Page "2

MC-9 MAINTENANCE MANUAL

(B) Draw a horizontal line on vertical surface at height of
light center. Locate point on this horizontal line at which
projected centerline of vehicle intersects. Measure distance
between lamp centers and divide this distance equaily on
either side of center mark. Then draw two vertical lines directly
ahead of each light center.

(C) Switch on high beam and cover one light adjusting
other.

(D) Remove light bezel retaining screws and aim light
beam with adjusting screws. Top screw provides horizontal
adjustment. -

(E) When aiming headlights, beam may appear distorted. A
new sealed beam unit must be installed to correct this
condition.

(F) After headlight is properly aligned, cover its beam and
proceed in same manner as above with opposite light.

VOLTAGE REGULATOR

The voitage regulator illustrated in figure 7-25 s an assem-
bly composed principally of capacitors, resistors and transis-
tors. These components are mounted on a printed circuit board
to form a static unit containing no moving parts. Reguiators of
this type have terminals marked NEG, FLD and POS.

The regulator limits the alternator voitage to a pre-set value
by controtling the alternator field current. This is the only func-
tion the regulator performs in the charging system.

The voltage at which the alternator operates is determined
by the regulator adjustment. Once adjusted. the alternator volt-
age remains constant, since the reguiator 1s unaffected by
length of service, changes in temperature, or changes in alter-
nator output and speed.

A typica!l wiring diagram of a negative ground system is
illustrated in figure 7-26. This diagram shows only the basic
charging system components, and does not show other com-
ponents such as controt relays.

TROUBLESHOOTING
Trouble in the charging system will usually be indicated by

undercharged or overcharged batteries. Either condition can
result from an improper voltage regulator setting.

NEGATIVE FIELD
TERMINAL TERMINAL

POSITIVE
TERMINAL

Figure 7-25. Voltage Regulator.

The ideal voltage setting is the one which will maintain the
batteries in a fully charged condition with a minimum depietion
of water. A record of water usage and battery specific gravity
checks over a service period of reasonable length will establish
the ideal voltage setting for the vehicle involved. Where
maintenance-free batteries are used, the absence of gassing
and the continuous appearance of the green dotin the built-in
hydrometer indicate the regulator voltage setting is satisfactory

REGULATOR
4 )
R1 R4
-
EE Wy —
D2
NEV
4gh
:-
> RS
R2 RaTCi

o

T e
NEG é? Y POS
'-?' ' " SWITCH

ALTERNATOR

Figure 7-26. Charging System Diagram.
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REGULATOR

SWITCH

27.2VOLTS
NOMINAL

Figure 7-27. Voltage Regulator Adjustment Setup.
VOLTAGE REGULATOR SETTING

To check the voltage setting, connect a voitmeter across the
POS and NEG terminals on the regulator and an ammeter at the

. LIC terminal on the alternator (figure 7-27). Operate the engine
‘at approximately 1,000 RPM (about 2.300 alternator RPM) with

accessories turned on to obtain 20-200 amperes alternator
Output and note the voltage setting. The voltage should be
sltady and reasonably close to 27 2 volts. nominal Destrea
vanations from the published setting can be obtained by remov-
ing the plug from the voltage regulator cover and turning the
adjusting screw nside the regulator (figure 7-28). This will
thange the voltage to meet the needs of vehicle as dictated by
operating conditions.

Figure 7-28. Adjusting Volitage Regulator.

If the voitage setting as checked above is steady and rea-
sonably close to the specified value and the battery is under-
charged. raise the setting by .3 volt and check for an improved
battery condition over a minimum service period of 48 hours. If
the voitage cannot be adjusted to the desired value. the alterna-
tor should be checked as follows:

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

2. Disconnect all leads from the alternator and from the
alternator field.

CAUTION: Do not allow leads to touch vehi-
cle ground.

3. Connect a voltmeter and ammeter in the circuit at the DG
terminal on the alternator.

4. Connect a jumper iead from the alternator DC terminal to
the field terminal. If two field terminals are used, ground the
other field terminal.

5. Connect a carbon pile load across the battery. Turn to off
position.

6. See figure 7-29 for wiring connections.

7, Reconnect battery ground cable.

8. Turn on all vehicle accessories.

9. Operate alternator and adjust carbon pile load as required
for output of 80 amps at 1.200 RPM or 225 amps at 2.500 RPM
(cold).

10. Check the alternator field winding as follows:

REGULATOR
ITCH

VOLTMETER

BATTERY

Figure 7-29. Alternator Output Test Setup.

Alternators with one field terminal — Disconnect the lead
from the field terminal and connect an chmmeter from the field
terminal to ground. For alternators with two field terminals,
disconnect all leads from the field terminals and connect an
ohmmeter across the terminals.

Aresistance reading above normal indrcates an open.anda
resistance reading less than normal indicates a short or
ground. The normal resistance can be calculated by dividing
the indicated voltage by the fieid current rating of 5.95v + 25v
The normat resistance value should be at or near midscalte 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 wind-
ing and compare readings with published specifications In
Deico-Remy Service Bulletin 1G-186. 1G-187 or 1G-188

To check for a ground. connect the ohmmeter from either
field terminal to ground. A reading equal to or less than the
normal resistance vatue indicates a ground.

The alternator 1s defective if it does not produce rated output
orif 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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If the voltage sefting as checked above is steady and rea-
sonably close to the specified value, lower the setting by .3 voit
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 fieid
is grounded internally in the alternator as shown in figure 7-26,
a shorted or grounded field or a defective regulator can cause
an overcharged battery. The field winding can be checked as
above. If the field winding is found not to be defective, the
generator is not defective, and the regutator should be checked
as covered in section entitled Regulator Checks.

REGULATOR CHECKS

Refer to figure 7-25. Separate the cover from the base, and
then remove the panel assembly from the cover. Carefully note
the location of all washers and lock washers.

Before making electrical checks, visually inspect the com-
ponents and make sure all soldered connections are secure.
Various electrical checks with an ohmmeter can be made to
determine which components are defective.

A defective part may be replaced by removing the attaching
screws and unsoldering the connections. When resoldering,
limit solder time to a minimum as excessive heat may damage
the printed circuit and component parts. However, firmly sol
dered connections are essential for satisfactory operation. A
resin core 63% tin, 37% lead solder with 360°F. meiting pointis
recommended along with a soldering iron rated at 50 watts o1
less. Use extreme care to avoid overheating.

Before checking the circuit board, remove transistor TR
which must be checked separately. Connect the ohmmeter an
shown in figure 7-31 and then reverse the ohmmeter leads lo
obtain two readings on the same component. Use the middla
scale on scale-type meters: the 300 ohm value shouid be within,
or nearly within. the middie third of the scale. Refer to figure
7-31 for the following checks:

PANEL BOARD

RESISTOR RI
' RESISTOR R9
DIODE DI

RESISTOR R6

DIODE D2
(FLAT SDE

RESISTOR RS

DIODE D3

o O \L_
|

D1 D2
s ] =
R2
c2 EB
2 =

=
C oAl =
BC
TR2

@]

=
- Q) [m ? =
c1 2> = EC
D3 3 o TR2

I—

ONO) O

R2

ADJUSTING VOLTAGE

Alter repair, the regulator must be adjusted to the desired
voltage setting. Follow the procedure under previous section
sntitled Voltage Regulator Setting. Turn the adjusting screw full
tange and observe the voltmeter to ensure that the voltage is
bmng controlied, then adjustto the setting desired or the setting
listed in Delco Remy Bulletin 1R-188.

STARTING MOTOR

The starting motor has a shift lever and solenoid plunger that
is totally enclosed to protect it from exposure to dirt, icing
conditions and splash. The commutator end cap can be
removed to inspectthe brushes. Refer to figures 7-33, 7-34 and
7-35.

Lubrication is provided in the sintered bronze bushings by
an oil saturated wick. Oil can be added to each wick by remov-
ing an oil reservoir cup which is accessible on the outside of the
motor.

END CAP

SOLENOD

LEVER HOUSING

FIELD FRAME NOSE HOUSING

Figure 7-32. Ohmmeter Check of TR1.

Figure 7-33. Starting Motor.

Figure 7-30. Regulator Components.

The component parts are identified in figure 7-30, and are
keyed to figure 7-26. Resistor R9 may not be used on 24-volt
systems. Before making electrical checks, visually inspect the
components and make sure all soldered connections are
secure. Various electrical checks with a ohmmeter can be
made to determine which components are defective.

The ohmmeter mustbe accurate, and shouid be a scale type
meter with 1%2 or 3 voit cell. Most digital ohmmeters cannot be
used to check semiconductors; however, some digital ohmme-
ters are specially designed to test semiconductors and can be
used to test components in the regulator. Consult the onmmeter
manufacturer concerning the meter capabilities.

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 as more than
one component may be defective.

Figure 7-31. Checking Regulator Componets
With Ohmmeter.

Capacitors C1 and C2 — The ohmmeter should read high and
low on ez ch capacitor. If not. replace capacitor.

Diodes D1, D2 and D3 — Each diode shouid give one high and
one low reading. If not, reptace diode.

Resistor R2 — Turn voltage adjustment screw with ohmmeter
connected each way. Reading should change as slotted screw
is turned. If not, replace R2.

Transistor TR2 — Change the ohmmeter to use the low scale
Check EB; should read low and high. Check 8C; should read
low and high. Check EC; shouid both read high. If not, replace
TR2.

Transistor TR1 — See figure 7-32. Use the low scale. Each of
the three checks should read low and high. If not, replace TR}

SEAMLESS. ONE-PIECE SOLENQID CASE
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Figure 7-34. 40-MT Starting Motor Cross Section (to Dec. 1985); Also Typical SO-MT.
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CONNECTOR STRAP
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Figure 7-35. 42-MT Starting Motor Cross Section (after Dec. 1985).

The pinion is moved into mesh with the ring gear by the
action of the solenoid. The pinion remains engaged unni the
solenoid circuitis interrupted. In case of a butt engagemer:! the
motor will notbe energized to preventdamage to the pinion and
gear teeth.

Under normal operating conditions, no maintenance will be
required between engine overhaul periods. At time of engine
overhaul, motors should be disassembled, inspected, cleaned
and tested as described in succeeding paragraphs.

A basic circuitis shown in figure 7-36. When the start switch
is closed, the magnetic switch contacts close. and the solenoid

windings are connected to the battery. The resuiting plunger

and shift lever movement causes the pinion to engage the
engine flywheel ring gear and the solenoid main contacts to
close, and cranking takes place.

When the engine starts, pinion overrun protects the arma-
ture from excessive speed until the switch is opened, at which
time the return spring causes the pinion to disengage. To pre-
vent excessive overrun and damage to the drive and armature
windings, the switch must be opened immediately when the

START SWiTCH

MAGHETIC Sw

o (8 A
BATTERY A I
w2 2

CONNECT TO GROUND
(MAY BE DIRECT GROUND
AS SHOWN OR TMROUGH
ADLO RELAY. QIL PRESSURE
SWITCH PUEL PRESSURE
SWITCH Of OTHER
CONTROL UNIT]

STARTING mOTOR

Figure 7-36. Basic Starting Circuit.

engine starts. A cranking period for all types of motors should
never exceed 30 seconds without stopping to allow the motor
to cool.

Either of two types of starter protection may be present on
the MCI Series of coaches. Later production (1987) coaches
have the 3N124 Triple Protection Device as standard
equipment. The optional Thermal Time Delay Relay may have
been installed in lieu of the basic device. Earlier coaches may
also have either of these devices, which would have been
installed as optional or special equipment.

One of the functions of the Tripple Function Protective
Device is to prevent starter re-engagement after the engine Is
running. Further information on this device can be found later
in this section. .

The optional Thermal Time Delay Relay prevents starter
overheating by limiing the time the starter can be cranked
without pause. It differs trom the standard protection device in
that it does not sense overvoitage to protect electricat compo-
nents. nor does it prevent starter re-engagement when the
engine Is running.

The Thermal Time Delay Reiay provides a 20-second timed
start period followed by a 20-27-second resetdelay to allow the
starter to cool. Refer to the Thermai Time Delay wining diagram
later in this section

TROUBLESHOOTING THE CRANKING CIRCUIT

If the cranking system is not performing properly, make the
tollowing checks to heip determine which part of the circuitis at
fault. Insure that the battery is fully charged. The wrring,
switches and starting motor cannot be checked if the battery is
defective or discharged.

1. Inspect the wiring for damage. Inspect all connections to
the starting motor. solenoid. magnetic switch. ignition switch or

Date __1-1-89

Page __7-V7

MC-9 MAINTENANCE MANUAL

any other control switch, and battery, including all ground
connections.

2. Clean and tighten all connections as required.

3. Inspect all switches to determine their condition. From the
vehicle wiring diagram. determine which circuits should be
energized with the starting switches closed. Use a voltmeter to
detect any open circuits

4 If the battery. wiring and switches are in satisfactory con-
diion. and the engine is known to be functioning properly.
remove the motor and follow the test procedures outhned
below

S5 With the starting motor removed from the engine. the
armature should be checked for freedom of rotation by prying
‘he pinton with a screwdriver Tight bearings. a bent armature
shaft oraloose pole shoe screw will cause the armature to not
wrn freely

6 if the armature does not turn freely. the motor should be
disassembied immediately However. if the armature does
rotate freely. the motor shouid be given a no-load test before
disassembly

The no-load test may point to specific defects which can be
venfied with tests when disassembled. Also. the no-load test
can identify open or shorted fields. which are difficuit to check
when disassembled The no-load test also can be used to
indicate normal operation on a repaired motor before
instattation

NO LOAD TEST . : .

1 Connect a voitmeter from the motor terminal to the
ground return terminal, and use an RPM indicator to measure
armature speed. See figure 7-37.

2. Connect the motor and an ammeter in series with a fully
charged battery of the specified voltage, and a switch in the
open position from the solencid battery terminal to the
solenoid switch terminal.

3 Close the switch and compare the RPM. current. and
voltage reading with the specifications in the following table

AMMETER
VOLTMETER
BATTERY C:?
—
SWITCH
CARSON
PILE _SOLENOID
BAT
5
»
RPMm =
INDICATOR
CRANKING
® MOTOR

Figure 7-37. No-Load Test Setup.

NO LOAD STARTER TEST SPECIFICATIONS

. Test Min. Current | Max. Current Min. Max.
Starter Voltage ||Draw (Amps) | Draw (Amps) | RPM RPM
A0MT (7G-3 -1 20 ) 110 5500 2000
A2MT17G-1-39) 20 £0 TS 6500 7700
S0MT (“G-*-38) 20 95 120 5500 7500

It1s not necessary to obtain the exact voltage specified in the
chart. as an accurate interpretation can be made by recognizing
that if the voltage 1s slightly higher the RPM will be proportion-
ately higher. with the currentremaining essentially unchanged.
However if the exact voltage i1s desired a carbon pile con-
nected across the battery can be used to reduce the voltage to
the specified value

if more than one 12-volt battery I1s used connectthe carbon
pile to only one of the 12-voit batteries. Make disconnections
oniy with the switch open Interpret the test results as follows:

NOTE: Rated current draw and no-load
speed indicates normal condition of the
starting motor.

4 Low free speed and high current draw indicate.

a Too much friction — tight. dirty. worn bearings. bent
armature shaft or loose pole shoes allowing armature to drag

b. Shorted armature. This can be further checked on a
growler after disassembly.

c. Grounded armature or fields. Check further after dis-
assembly.

5. Failure to operate with high current draw indicates:

a. A direct ground in the terminal or fields.

b. “Frozen" bearings (this should have been determined
by turning the armature by hand).

6. Failure to operate with no current draw indicates:

a Openfield circuit This can be checked after disassem-
bly by inspecting terminal connections and tracing circuit with
a test lamp

b Open armature coils Inspect the commutator tor badly
burned bars after disassembly

c Broken brush springs. worn brushes high insulation
between the commutator bars or other causes which would
prevent good contact between the brushes and commutator

7 Low no-load speed and low current draw indicate high
internal resistance due to poor connections, defective leads.
dirty commutator and causes hsted in Number 6

8 High free speed and high current draw indicate shorted
field If shorted fields are suspected. replace the field coil
assembly and check for improved performance

LUBRICATION

1 All bearings. wicks and oil reservoirs should be saturated
with SAE No 20 ol

2 Place aughtcoatoflubricant Deico Remy No 1860954 on
the washer located on the shaft between the armature and shift
lever housing

NOTE: Sintered bronze bearings used in
these motors have a dull finish, as com-
pared 'to the early type machined. cast
bronze bearings which had a shiny finish.
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3. Before pressing the bearing into piace, dip itin SAE No. 20
oil. Also, tangent wicks should be soaked with SAE No. 20 oil.
Insert the wick into place first, and then press in the bearing.

CAUTION: Do not drill, ream or machine
sintered bearings in any way! These bear-
ings are supplied to size.

It 1s not necessary to cross-grill a sintered bearing when
used with a tangent wick. Because the bearing 1s so highly
porous. oil from the wick touching the outside bearing surface
will bleed through and lubricate the shaft.

Middie bearings are support bearings and preventarmature
deflection during cranking. As compared to end frame bear-
Ings, the clearance between middle bearing and shaft is large
and the clearance provides a loose fit when assembled.

DISASSEMBLY AND REPAIR

Normally the starting motor should be disassembied only as
necessary to make repair or replacement of the defective parts

1 Matchmark the relative position ot the solenoid. lever
housing. and nose housing so the motor can be reassembled in
the same manner )

2. Disconnect field coil from solenoid motor terminal and
ground return lead from solenoid if present.

3. Remove the attaching bolts and separate the
commutator end frame from the field frame.

4. Remove attaching screws to separate brush plate
assembly from field frame.

5. Separate the nose housing and field frame from lever
housing by removing attaching bolts.

6. Remove pinion stop.

7. Remove armature and clutch assembly from lever
housing.

8. Separate solenoid from lever housing by pulling apart.

The drive, armature and fields should not be cieaned in

any degresing tank, or with grease-dissolving solvents, since
these would dissolve the lubricants in the drive and damage
the insulation in the armature and field coils. All parts except
the drive should be cleaned with mineral spirits and a brush.
The drive can be wiped with a clean cloth.

If the commutator is dirty, it may be cleaned with No. 00
sandpaper.

CAUTION: Never use emery cloth to clean
the commutator.

9. inspect the brushes for wear. If they are worn excessively
when compared with a new brush. they should be replaced.
Make sure the brush holders are clean and the brushes are not
binding 1n the holders. The full brush surface should nde on the
commutator to give proper performance Check by hand to
insure that the brush springs are giving firm contact between
the brushes and commutator. If the springs are distorted or
discolored. they should be reptaced.

10 Ifthe armature commutator 1s worn, dirty, out of round. or
has high insulation. the armature should be putin a lathe so the
commutator canbe turned. As a final step in this procedure. the
commutator should be sanded lightly with No. 00 sandpaper

NOTE: The undercut operation must be
omitted on starting motors having Test
Specification 7104 and 7113 as listed in
Delco Remy Service Bulletin 1M-188. Do
not undercut commutators on motors hav-
ing this specification.

The armature should be checked for opens, short circuits
and grounds as follows:

11 Opens — Inspect the points where the conductors are
joined to the commutator bars for loose connections. Poor
connections cause arcing and burning of the commutator bars
as the cranking motor 1s used. If the bars are not too badly
burnecd. repair can often be effected by welding the leads in the
riser bars (using rosin flux). and turning the commutator in &
lathe to remove the burned matenal.

12 Short Circuits -- Short circuits in the armature are
located by use of a growler When the armature is revolved in
the growler with a steel strip such as a hacksaw blade held
above it. the blade will vibrate above the area of the armature:
core in which the short circuit 1s located. Shorts between bars
are sometimes produced by brush dust or copper between the
bars These shorts can be eliminated by cleaning out the siots

13. Grounds — Grounds in the armature can be detected by
the use of a 110-volttestlamp and test points. If the lamp lights
when one test pointis placed on the commutator with the other
point on the core or shaft, the armature is grounded. Grounds
occur as a result of insulation failure which is often brought
about by overheating of the starting motor produced by
excessively long cranking periods or by accumulation of
brush dust between the commutator bars and the steel
commutator ring. )

FIELD COIL CHECKS — The various types of circuits used
are shown in the wiring diagrams of Figure 7-38. The field
coils can be checked for grounds and opens by using a test
lamp.

COMMUTATOR

COMMUTATOR

SERIES COIL (4) SERIES COIL |4

COMMUTATOR
COMMUTATOR

SERIES COIL (4] SERIES COIL (&)

Figure 7-38. Typical Starting Motor Circuits.
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14 Grounds — If the motor has one or more coils normally
unnectedto ground. disconnectthe ground connections dur-
iy this check. Connect one lead of the 110-voit test lamp to the
et hame and the other fead to the field connector. If the lamp
Jnts, atleastone field coil ts grounded which must be repaired
i reptaced. This check cannot be made if the ground connec-
‘lon cannot be disconnected.
15 Opens — Connecttestlamp leads to ends of field colls. If
amyp does not light. the field coils are open.
FFietd colls can be removed from the field frame assembly by
ing a pole shoe screwdriver A pole snoe spreader may also
Lie used to prevent distortion of the field frame Careful installa-
ar ofthe field coiis s necessary to prevent shorting or ground-
ng ot the field cons as the pole shoes are tightened into place
‘WNhere the pole shoe has along lipon one side and a shorthp
1 tne other the long ip should be assembied in the direction of
wimature rotation so itbecomes the trailing inotleading) edge of
‘e pole shoe
SOLENOID CHECKS — A basic three-terminal solenoid
circuit is shown in A of Figure 7-39, and a four-terminal
solenoid circuit is shown in B. With all other leads
disconnected, the solencid windings can be checked by
making test connections as covered below.
'HREE-TERMINAL SOLENOID:

CAUTION: To avoid excessive heating. in
the following tests. leave the pull-in wind-
ing connected no more than 10 seconds at
a time. The current will decrease as the
heating increases.

HOLD-IN I a 53 i HOLD 1 E 3

|
|
WINDING wINDING
[ — PULL M ™ PULL-IN
- im0 ING
W
‘ INDING
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Gy = = 2§
T [ BAT

itant Staey

AWITEN IwITCN
' ron 10 mOTOR
Uclu.a?ugi wINOINGS [

L iuruv 1 i‘"“‘ L

Hold-in winding
grounded internally
— 3 terminals.

Soilenoid has ground
return terminais — 4
terminats.

Figure 7-39. Solenoid Circuits.

16 As snown in figure 7-40. make connections to the 'S”
terminal and a clean metal ground If needed. use the carbon
oile to decrease the battery voitage to the value specified in the

“foliowing table and compare the ammeter reading with the

noid-in winding specifications A high reading indicates a
defective winding (shorted or grounded hold-in or a grounded
puil-in}. and a low reading indicates excessive resistance

SOLENOQID TEST SPECIFICATIONS

Puil-1n Windows Hold-in Windows

Solencid Test Vollage | Current Draw | Test Voltage |Current Draw
7G-1-84" 5 85100 20 110150
7G-6-25"" 5 90 115 20 6 8 Max

* Used With 42MT Starter (7G-1-39)
=+ Used With 40MT Starter (7G-1-1) and 50MT (7G-1-28)

M-I TR ]

YOLTMETER

Fwiten

BATTERY

AMMETER

AammiTin

Figure 7-40. Checking Solenoid Hold-in Winding.

YOLTMETER

Fwitem
£ 1L-1]
LLIY |

CARIOM

[ = —

Barrqar

= =
—_ smatTle BATTERY

AMMETER

Figure 7-41. Testing Pull-In Winding On Solenoid.

17 Tocheck the pull-in winding connect from the solenoid
switch terminal to the solenoid motor terminal ifigure 7-41)
Compare with the puli-in winding specification A high reading
indicates a shorted pull-\n winding. and a low reading indicates
excessive resistance
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FOUR-TERMINAL SOLENOQID:

18. As shown in figure 7-42, make connections to the “S"
and ground return terminals. If needed, use the carbon pile to
decrease the battery voltage to the value specified and com-
pare the ammeter reading with the hold-in winding specifica-
tions. A high reading indicates a shorted winding, and a low
reading indicates excessive resistance. :

REASSEMBLY

1. Toreassemble the brush plate assembly with brushes-on
the field frame with armature in place, lift the brushes up so the
spring contacts the side of the brush.

2. Assemble to the field frame with the attaching screws

3. Lift up springs, and position brushes onto commutator
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VOLTMETER

CARBON PILE

SWITCH /

- Ont

BATTERY

AMMETER

Figure 7-42.

19. To check the pull-in winding connect from the solenoid
switch terminal to the solenoid motor terminal. Compare with
the pull-in winding specification. A high reading indicates a
shorted puli-in winding. and a low reading indicates excessive
resistance.

CAUTION: To avoid excessive heating,
leave the pull-in winding connected no
more than 10 seconds at a time. The current
will decrease as the heating increases.

20. To check for grounds. move battery lead from “M" terrm:-
nal (figure 7-41) to a clean metal ground on the solenoid case
(notshown). Ammeter should read zero. If not. hold-in or pult-in
winding 1s grounded.

NOTE: To reduce the voltage to the speci-
fied value, connect the carbon pile between
the battery and the "M’ terminal as shown.

21 The magnetic switch can be checked in the same
manner by connecting across its winding

BATTERY

MOMENTARY
“FLASH"
CONTACT

I'INION CLEARANCE (40 MT)

To check pinion or drive clearance foilow the steps listed -

tLetow

! Make connections as shown in figure 7-43

2. Momentarly flash a jumper lead from terminai G to termi-
nal MTR The dnve will now shift into cranking position and
remaimn so until the battery is disconnected

3 Pushthe pinion or drive back toward the commutator end
s eliminate slack movement

4 Measure the distance between drive and nousing (figure
[.a4,) )

6 Adjust ciearance by removing plug and turning shaft nut
ishown 1n figure 7-46) Although typical specifications are
hown. always refer to 1M-188 for specifications applying to
specific models

PINION CLEARANCE (42MT)

To check pinion or drive clearance follow tne steps listed
betow

1 Make connections as shown in figure 7-45

2 Momentanly flash a jumper iead from ground return ter-
minaito terminal MTR (figure 7-45) The drive will now shift into
cranking position and remain so untl the battery s dis
connected

3 Pushthe pinion ordrive back toward the commutator end
to eliminate slack movement

4. Measure the distance between drive and housing (figure
7-46).

5 Adjust clearance by removing plug and turning shaft nut
(igure 7-46). Although typical specifications are shown. aiways
refer to 1M-188 for specifications applying to specific mode!s

Figure 7-43. Connections for Checking Pinion
Clearance (40MT & S50MT).

PRESS ON CLUTCH
AS SHOWN TO
TAKE UP MOVEMENT

PINION

RETAINER

23/64" - 1432
354" - 031"
Smm - 79 mm

PINION CLEARANCE

FEELER wummmcpl |
GAUGE i

Figure 7-44. Checking Pinion Clearance (40MT & S0MT).

BATTERY

5 Q)

O MOMENTARY

i ) “FLASH’
= CONTACT
- 5 A

[

PLUG REMOVED

SHAFT NUT
{TURN TO ADJUST
PINION CLEARANCE!

[_l_ PRESS ON DRIVE TO

TAKE UP MOVEMENT |

PINION |
4 23/64" - 1:32"
! 9mm_-.79 mm

= PINION CLEARANCE

Figure 7-45. Connections for Checking Pinion
Clearance (42-MT).

Figure 7-46. Checking Pinion Clearance (42MT).

BATTERIES
DESCRIPTION

~ Two 12-Voltbatteries are connected in series, mountedina
compartment behind the fuel tank compartment door on the
righthand front side. Battery cells may be checked and filled at
this point.

IMPORTANT: Observe decal on inside of
battery compartment for proper connec-
tions.

The battery has four (4) major functions to perform on the
coach.

(1) It provides a source of current for starting the engine.

(2) It acts as a stabilizer to the voitage in the electrical
system.

(8) Itcan, for a limited time, furnish current when electrical
demands of the electrical equipment exceed the output of the
generator.

(4) It provides a limited source of power for connected
accessories, when the engine is not running.

In replacing batteries, only batteries of the same spe-
cification should be used. Refer to “"Specifications” at the end
of this section.

The electrical system is negative ground, with the negative
battery terminal connected to the coach frame.
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CAUTION: Make certain that connections
are not reversed, since damage to electri-
cal system components will resuit.

IMPORTANT: After battery cables have
been disconnected, wrap terminal with
electrical tape or equivalent to prevent
accidental grounding.

Electrolyte level in the battery should be checked at least

every 1,000 miles (1,600 km) or every week. If the electrolyte

‘Jevel is found to be low, water should be added to each cell
until the level rises to the bottom of the vent well.

NOTE: Do not overfill cells.

Level of electrolyte can be checked by the use of a
flashlight and mirror. Hold mirror over each cell opening and
direct flashlight beam so level can be seen.

Distilled water should be used to eliminate the possibility of
impurities being added to the electrolyte.

NOTE: Do not add any substance to the
electrolyte except water.

The freezing point of the electrolyte depends upon its
specific gravity. The following table gives freezing tem-
peratures of various specific gravities.

SPECIFIC GRAVITY °F FREEZING TEMP. °C

1.100 +18 -8
1.120 +14 -10
1.140 +8 -13
1.160 +2 -27
1.180 -6 -21
1.200 -17 -17
1.220 -31 -35
1.240 -51 -46

(1) Check voltage drop between grounded battery terminal
(negative) and vehicle frame. With the starting motor turning
over, the voltage reading should be |ess than 0.3 voits. If more,
there is excessive resistance in circuit.

(2) Check voltage drop between positive terminal of battery
and starting motor terminat stud while starting motor is
operating. If the reading is more than 1.0 volts, the resistance is
excessive.

(3) Check voltage drop between the starting motor housing
and the bus frame. If over 0.2 volts, the resistance is excessive.

CLEANING AND INSPECTION

The external condition of the battery and the battery cables
sould be checked periodically. The top of the battery should
be kept clean and the battery hold-down bolts shouid be kept
properly tightened. Neutralize all acid with soda and water
solution. Flush trays and battery compartment thoroughly with
water. Care must be taken to keep vent plugs tight so that the
neutralizing solution does not enter the cells. Repair damage
done by acid as required. Scrape all paint bubbles to bare
metal. After drying, repaint interior of the battery compartment
and the trays with No. 701 Red-Con-Treat Paint Be sure to

check all grommets and cable hangers for possible damageto
cables. The hold-down bolts should be kept tight enough to
prevent the battery from shaking in its hoider, but should not
be tightened excessively as to place strain on the battery case.

To ensure a proper contact, the battery cable clamps
shouid be tight on the battery posts. If the posts or cable
clamps are corroded, the cables should be disconnected and
the posts and clamps cleaned separately with soda solution
and a wire brush. A coating of petroleum jelly should then be
applied to the battery posts and the inside of cable clamps to
prevent oxidation. Corrosion at the posts can be avoided by
lightly coating the posts and the cable clamps with petroleum
jelly and by placing oil soaked feit washers on terminal posts
under clamps.

BATTERY TESTS

Place a load on batteries with starter for 30 seconds and
turn on headlights — low beam — 20 amp. draw — and |eave
on while using an expanded scale volt meter of .01 scale
divisions, check all celis for capacity. If all cells read 1.95 Volts
or more with less than .05 volts difference between highest
and lowest cell reading, battery is good and sufficiently
charged. ’

NOTE: When replacing a battery both
batteries must have an equal state of
charge. The regulator is controlled by the
counter voltage in the good battery,
therefore the weak battery will never come
up and eventually the good battery will
tail.

CHECK SPECIFIC GRAVITY

Use a temperature-correcting hydrometer to measure the
specific gravity of each cell.

If any cell has a specific gravity below 1.215 charge
batteries as described below.

NOTE: If the electrolyte level in any cell is
too low to produce areading, add water to
the battery and perform “Battery Charge”
described later.

BATTERY CHARGE

if battery is under 1.230 specific gravity, it mustbe charged.
If the specific gravity reading is less than .050 points between
lowest and highest cell, recharge for 24 hoursat 12to 15amps
and 15 volts. Battery is fully charged when reading is checked
for three (3) consecutive hourly checks, and no increase is
noted.

If the reading of any cell fails to reach 1.250 @ 80°F orifa
variation exists of more than 25 gravity points between cells
after charging, replace the battery.
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NOTE: Highly sulfated batteries may have
to be charged at 16 or 17 volts to start
charging current to flow through the
battery, then reduce rate to regular charge
of 15 volts. They may require up to 48
hours charging.

NOTE: Do not allow electrolyte temper-
ature to go above 125°F (52°C).

HIGH RATE DISCHARGE TEST

Never check a battery in a discharge state. Specific gravity
must be above 1.230 for the high rate discharge test. If battery
was slow-charged, it should stand 8 to 10 hours between
pertforming high rate discharge.

HOOK UP

The battery leads must be connected to the battery, red to
positive, black to negative. Turn the voltmeter selector to the
16 volt position. Connect the voltmeter leads to the battery
posts.

TEST PROCEDURE

Turn the load selector clockwise until the upper scale of the
D.C. amperes meter reads two times the ampere-hour rating of
\he battery. Hold this load on for 15 seconds. While the load is
on, read the battery terminal voltage on the 16 Volt scale of the
D.C. Volits meter. Turn all controls to off and disconnect the
tester.

NOTE: If the terminal voltage reads 10.6 or
more the battery is good.

(1) Check voltage drop between grounded battery terminal
(negative) and vehicle frame. With the starting motor turning
over, the voltage reading should be less than 0.3 volts. If more,
there is excessive resistance in circuit

(2) Check voitage drop between positive terminal of battery
and starting motor terminal stud while starting motor is
operating. if the reading is more than 1.0 volits, the resistance is
excessive. >

(3) Check voltage drop between the starting motor housing
and the bus frame. if over 0.2 voits, the resistance is excessive.

COMMON CAUSES OF BATTERY FAILURE

When a battery fails, the cause of failure may te outside the
battery. For this reason, locate and correct the cause of the
failure to preventrecurrence. Some common causes of battery
failure are as follows:

(1) Defectin generating system such as high resistance or
fauity generator or regulator.

(2) Defective starter or excessive use of accessories.

(3) Dirt and eiectrolyte on top of batteries.

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

(5) Shorted cells, loss of active material from plates.

(6) Driving conditions or requirements under which the
vehicle is used only for short drives.

CAUTION: When making the above checks,
make certain the engine does not start
accidentally.

EQUIPMENT REQUIRED TO PERFORM ELECTRICAL
SYSTEM CHECKS

(A) Saltbrine load stack unit which includes the following
items:

(1) Load stack eiectrode.

(2) 28-30 U.S. galion (106-113 liters) plastic can.

(3) One (1) cart with casters. Cartsize 30" high x 18" wide
x 24" long (762 mm x 457 mm x 609 mm).

(4y One (1) 0 to 500A external shunted amp. meter to read
generator output.

(5) One (1) 0-15A amp. meter to be wired in series with a
10A circuit breaker (reset type) and variable rheostat in field
coil circuit.

{6) One (1) 200 Watt and 150 ohm variable rheostat.

(7) One (1) 10A circuit breaker (reset type).

{8) One (1) 0 to 30V Voltmeter.

(9) One (1) 50 M.A. external shunt, for SO0A amp. meter.

(10) One (1) Modél 10W-12 heath oscilloscope to be
mounted on cant along side instrument board (at location
desired only).

(11} Two (2) pairs 6” (152 mm) vice-grip pliers to make fast
hookup to coach circuit. )

(12) Two (2) 8 ft. (2.4 m) pcs. — Welding Cable for leads to
load stack electrodes one end and vice grips on other end.

(B) Note: The following items are required in cart for
checking and servicing batteries and starter

(1) One (1) Columbia type AC-DC tong test amp. meter
0-800 amp. scale-pius 0-150 extra scale and carrying case.
The tong tester is used to check currentdraw on engine starter
as foliows: :

(a) Clamp tongs around battery cable to the starter.

(b) Spin engine over with starter with fuel rack in no fuel
position to prevent engine from cranking. Operate 5 seconds
and record reading. Should be winding 29.5 to 34.6 amps.
approx. Hold in windings 4.5 to 6.0 amps.

(C) One (1) exide CA-200 battery tester-analyzer or an
expanded scale voit meter of .01 scale divisions to perform the
battery light load test. The CA-200 analyzer is recommended
as it will test all type batteries by activating the meter with the
electrolyte solution. Same procedure is followed.

CAUTION: Battery may be damaged if
test probes contact plates.

(D) Wooden battery tool tray painted with creosote.

(E) One (1) battery hydrometer.

(F) Two (2) battery terminal and post cleaner.

(G) One (1) wire brush.

(H) One(1) box baking soda to clean battery and terminais.

(1) One (1) cup of chassis lube and a brush (small) to apply
grease to post and terminals to prevent or retard ¢orrosion.

(J) A supply of corrosion resisting felt washers to be
placed over battery posts prior to cable terminal installation.




Date 1-1-89

Page __7-2

MC-9 MAINTENANCE MANUAL

BOOSTER BATTERY STARTING

CAUTION: Any procedure other than the
tollowing could resuit in:

(1) Personal injury caused by electro-
lyte squirting out of the battery vents.

(2) Personal injury or property dam-
age due to battery explosion.

(3) Damage to the charging system
of the booster vehicle or of the immobi-
lized vehicle.

DO NOT attempt to jump start a vehicle having a frozen
battery because the battery may rupture or explode. Ifa frozen
battery is suspected, examine all fill vents on the battery. If ice
can be seen, or if the electrolyte fluid cannot be seen, do not
attempt to start the vehicle with jumper cables as long as the
battery remains frozen. Both the booster battery and the
discharged battery must be treated carefully when using
jumper cables. Follow EXACTLY the procedure outlined
below, being careful not to cause sparks.

CONNECTING BOOSTER BATTERY
AND JUMPER CABLES

(1) Setparking brake, turn off lights, heater and other loads.
Remove 12 Volt leads at battery.

(2) Remove vent caps from both the booster and the
discharged batteries. Lay a cloth over the open vent wells of
each battery. These two actions help reduce the possibility of
explosion which is always present when connecting a “live”
booster battery to a “dead” battery.

(3) Attach one end of one jumper cable to the positive
terminal of booster battery (identified by a red color “+" or “P"
on the battery case, post or clamp), and the other end of the
same cable to the positive terminal of the discharged battery.
DO NOT permit vehicles to touch each other as this couid
establish a ground connection and counteract the benefits of
this procedure.

(4) Attach one end of the remaining negative (—) cable to
the negative terminal (black color “—" or “N") of the booster
battery, and the other end to ground location on the vehicle
being started. DO NOT CONNECT DIRECTLY TO NEGATIVE
POST OF DEAD BATTERY — taking care that clamps from
one cable do notinadvertently touch the clamps on the other
cable. DO NOT lean over the battery when making this
connection.

NOTE: The ground is to be at least 12
inches from the battery filler caps, and
provide good electrical conductivity and
good current carrying capacity.

DISCONNECTING BOOSTER
BATTERY & JUMPER CABLES

(1) Taking care that clamps from one jumper cable do not
inadvertently touch clamps on the other jumper cable,
disconnect jumper lead from ground location on the vehicle
being started. DO NOT lean over the battery when
disconnecting this lead.

(2) Remove remaining end of negative (—) jumper cahls
from the booster battery.

(3) Remove one end of the remaining jumper cable from
positive terminal of the discharged battery, then remove the
other end of the same cable from positive terminal of the
booster battery.

(4) Remove cloths from open vent wells of each battery
Discard cloths as they may have corrosive acid on them. Install
vent caps on both the booster and the discharged battery.

OPTIONAL 12-VOLT POWER SOURCES

Either of two optional 12-volt power sources may be installs
on the coach.

12-VOLT POWER SOURCE - 10-AMP LIMIT

This installation is made with 10-gauge wire and has a
10-amp circuit breaker. Twelve-volt electrical items with a
combined currentdraw of less than 10 amps may be used with
this system.

NOTE: Since this 12-volt power source

. draws only from the rear 12-volt battery,
excessive use or heavyloading can resultin
premature battery failure. Periodic rotation
of the batteries will help to extend battery
lite.

A cut-off retay 1s provided with this installation and cuts oft
all power to 12-volt items when the battery disconnect switch
{(figure 7-1) 1s shut off.

An instaliation and wiring layout diagram is included in the
diagrams and schematics located in the later pages of thin
section

12-VOLT POWER SOURCE - 40-AMP LIMIT

Twelve-volt equipment with a combined current draw up to
40 amps can be used with this system. The main features of thia
system are a battery equalizer and a 40-amp circuit breaker
(figure 7-47). ’

This system 1s installed on all coaches which have eiectron-
ically controlled engines (DDEC) or electronically controlied
transmissions (ATEC).

A schematic of this system will be found in the !ater pages of
this section
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GHOUND
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Battery Equalizer

Circuit Breaker

Cable - - 12V Stud to Circuit Breaker

Cable - - 24V Stud to Main Disconnect

Cable - - 12V Stud to Positive Post On Rear Battery
Cable - Ground

s wn o

Figure 7-47. Instaliation of Battery Equalizer
and Circuit Breaker.

BATTERY CHARGE EQUALIZER
DESCRIPTION

The battery charge equalizer maintains the voltage balance
and charge acceptance rate of each battery to anywhere from
01 to 0.01V under a hight load and within 0.5V full lcad

With this system. it1s notnecessary to replace both batteness
f one of them becomes defective: the equalizer system will
maintain a balance between the old and new battery.

NOTE: When replacing only one of the bat-
teries, install the new battery in the
grounded position (at the rear of the bat-
tery compartment.

OPERATION

When the voltage of the grounded battery is higher than that
>t tne ungrounded oattery (battery “B8") the equanzeris in a

‘“ stangby mode When battery ‘A" decreases in voltage to just

berow that of battery B the equalizer turns on and transfers
just enougn power from B’ to "A’ to satsfy the ioad and 10
maintain an equal voltage and charge in both batteries

The tonowing three operational conditions will normaily be
encountered: the equalizer will functon as described

1. A 24VDC load is present; no 12V load is present. The
system will operate as anormal 24VDC system would, whether
the alternator is on or not and the equalizer is in a standby
mode. It will make minute adjustments to keep the batteries in
balance.

2. Both 24- and 12-volt loads are present, and the alternator
is off. Both batteries will discharge atthe same rate even though
there is an unegual load. (See opertion above.)

3. Both 12- and 24-voltloads are present and the alternator
is on. The alternator will provide 24VDC just as though there
were no equalizer or 12V load in the system. The equalizer
transfers the 24V to 12V for the load, plus maintains battery
balance.

SAFETY FEATURE

The +12-volt output of the equaiizer s currentlimited making
It short circuit proof and virtually indestructible in the uniukely
event of a faillure of the unit, battery “A " will sustain the load for 2
hmited length of tme and you would have about the same
condition as if you had a battery faiure

TESTING THE EQUALIZER

The following procedure provides a test to determine if the
equalizer 1s working properly The test equipment that will be
required 1s one sealed beam 12V headlamp and two jumper
wires

1 Disconnect the ground lead from the equalizer ground
stud

2 Connect one lead of the test seal beam headlamp to the
12V stud on the equalizer Connectthe otherleadon the sealed
beam headlamp to the ground stud on the equalizer

3 1If the equalizer 1s operating properly. the headlamp will
glow steadily

4 1f a malfunction exists in the equalizer. the hight will either
glow steadily and then go out. or will not illuminate at all

5 After test is complete. reconnect the battery ground lead
to the equalizer ground stud.

3N124 TRIPLE FUNCTION PROTECTIVE DEVICE

This device 1s present an many of the MCI Series of coaches
manutactured prior to 1987 it s standard equipment on these
coaches beginning in 1887

NOTE: This device is not present on
coaches which have the optional Thermal
Time Delay Relay.

All three functions are contained in a unit which is mounted
in the rear junction box. Refer to the 3N1214 Tripie Function
Protective Device wiring diagram at the end of this section.

A description of each of the three functions follows.

1. High Voltage Cutout Funtion — One section of the
Triple Function Protective Device uses a relay 10 interrupt
power to the alternator field solenoid in the event of a high-
voltage condition. The interrupt circuit is between the two blue
wires coming out of the unit. The contact capabilities are 3
amps DC. which is more than adequate to run the field relay.
The relay in the protective device is normally relaxed and the
contacts are normally closed. In the eventthe voltage to the unit
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exceeds 30 volts for a period of time in excess of 0.5 seconds,
the relay will energize, thus opening the contacts and interrupt
ing the alternator field relay. Ithas a self-holding feature so that
the interruption will continue until the driver shuts off the master
switch and turns it on again. If the high-valtage condition still
exists, the unit will trip again. The driver will be aware of the fact
because the alternator discharge light will be_turned on at the
drniver's instrument panel and in the engine compartment. The
0 5-second time delay will eliminate faise tripping because of
momentary transients caused by turn signals. air conditioners.
or nther circuit interruptions, Under normal circumstances this
relay will never be energized: therefore. it draws no power from
the coach supply system until an overtoad condition occurs. If
the alternator discharge hght should come on 1t would indicate
a malfunction in the electrical system which should be cor-
rected by maintenance personnel Thedriver should be advised.
however. to cycle the master switch in an attemptto cure the diffi-
culties in case the high-voltage condition was only momentary

The 0.5-second time delay provides protection fromtransients, .

but will stll save ight bulbs. electric motors and dashboard
instruments from failures due to a high-voltage condition

2 Low Qil Pressure Switch Interrupt Function — The func-
tion of this elementis to prevent the low oil pressure switch from
shutting down the engine before oil pressure can be estab-
lished immediately after engine start-up. The interrupt contacts
have 3-amp capabilities and are in the black wires coming out
of the unit. These wires should interrupt the low oii pressure
switch circuit and are connected in series with that switch.
Internally the relay that controls this interrupt 1s normaily unen-
ergized and the contacts are normailly closed. When the starter

1s energized. so also is the interruptrelay. thus opening the low
oil pressure switch line. The reiay remains energized (and thus

the contacts open) for the duration of the cranking cycle and for
10 seconds thereafter. The relay in this element i1s energized
only during the cranking cycle and for 10 seconds thereafter. at
whtch time it returns to the relaxed or unenergized state. The
only ime itdraws power. therefore. Is dunng the cranking cycle
and for 10 seconds thereafter Staring a new cranking cycle
(initiated prior to the time that the 10-second period from the
first cranking cycle has expired), the time delay will be rearmed
and a new 10-second cycie will begin atthe conclusion of the
cranking period.

3. Starter Protector Function — The function of this portion
of the device is to prevent the starter from being activated if the
engine is turning. This element uses the R-1 lead output of the
alternator to sense engine movement. If the engine 1s turning.
no matter how slowly. it will prevent the starter from being
engaged: however. it will still allow the overnde features of the
starter switch to function. It does not interrupt the overnide tor
high engine temperatures or low ol pressure. Neither will i1t
interruptthe starter cycle s soon as the engine begins to crank,
The instant the driver releases the starter switch after cranking,
the starter 1s prevented from being re-engaged untl the engine
comes to a complete hait. This 1s accompiished by a relay with
contact capabilities of 3 amps. Thts relay remains unenergized
untit such ttme as the master switch is turned on. Atthat time the
relay is energized. thus allowing the starter switch to supply
power to the starter solenoid relay. It remains energized and
thus the starter circuit completed until such time that the driver
energizes the starter switch and throughoutthe cranking cycle.
When the starter button is released and the engine is turning,
the relay de-energizes (thus interrupting the starter solenoid
circuit) and remains in this condition as long as the engine is

turning, no matter how fast or how slowly. Thus the starter
mechanism is prevented from being engaged until the engine
comes to a complete stop. Again, under normal operating con:
ditions, the circuit draws no power from the coach, except
momentarily between the time the master switch is energized
and the engine is started.

While the engmne s running should the starter switch be
engaged. it wiil serve to override the high temperature or low o1l
pressure contacts but will not allow the starter solenoid retay to
be activated )

The starter protector element of the 3N124 device 1s con
nected to a warning ight on the driver s instrument panel. This
light. whenilluminated. tells the driver that the starter solenoit
relay 1s armed Under normal operating conditions, the hght
comes on when the master switch i1s turned on and will remain

.on until engine start-up has been accomplished

Should the warning light remain lluminated after the engine
has started. or If it comes on during coach operation. the drives
1s warned of a fault in the system and that the starter solenoud
relay 1s armed. A broken R-1 lead or a faulty relay would cause
the hght to come on. Etther of these malfunctions would prevent
a signal being sent to the starter protection element that the
engine s turning over. Under certain operating conditions
such as attempting to crest a long grade without engine shut-
down. the driver might press the starter switch Before pressing
the starter switch the driver should be certain that the warning
lightis notilluminated. He must not use the override feature ol
the starter switch if the warning light is on. If he does so ana
the engine 1s-turning over. serious damage to the starter or
engine flywheel can resuit.

TESTING OF 3N124 TRIPLE FUNCTION
PROTECTIVE DEVICE

To test the Triple Function Protective Device after it is
installed in the coach. proceed as follows: )

1. With the battery disconnect switch in the “ON" position,
turn the master switch “ON’" atthe driver's instrument paneil. the
“Starter Alert” telitale light at the dash shouid be lit. This indi-
cates the starter is armed and ready.

2. To test the starter protection feature, start the engine and
DO NOT release starter switch {or keyed ignition switch). The
starter should “drop out” almostimmediately following engine
start-up and the telitale light should go out.

3. With the engine at idle, release the starter switch and
attempt to re-engage the starter. There should not be any
response.

4. Ground the left-hand "Hot Engine™ alarmstatand hold the
starter switch prior to engine shutdown. The engine should
continue to run without starter engagement as long as the
starter switch is held in the "ON" position (starter bypass
feature).

CAUTION: If the telltale light remains on
following engine start-up, release the starter
switch (or keyed ignition switch) imme-
diately and DO NOT perform step 3. (No
Starter Protection)

5 To test the Low OQil Pressure Switch interrupt feature
ground circuit #60 at the 3-ib. oil sender whde the engine 1s
running. The engine will shut down following approximately a
10-second delay.

1-1-89

Date

Page 127

MC-9 MAINTENANCE MANUAL

6 To test the Overvoltage Protection Feature. place a volt
ahmmeter between "A1" and ground at the regulator (50VDC
sale)

/ With the engine running at fast idle «no load) SLOWLY
move the adjustment screw at the regulator clockwise and
abnerve the voltage reading The alternator should “drop out
hetween 30 and 31 voits

CAUTION: If the alternator does not "drop
out” at 31 volts, DO NOT proceed any
further. (No Overvoltage Protection.) Re-
adjust the reguiator to 27.2VDC.

B It the alternator does “"drop out = turn the regulator
adiustment screw back (counterciockwisel approximately .
lutty and turn the master switch off at the gash

9 Startthe engine andadjustthe regulator back to 27 2VDC

10 Ifany one of the above test steps tails. repiace the defec-
fivee yrat

ENGINE HEATERS (OPTIONAL)

HLOCK AND OIL PAN HEATERS

An engine block heater is available as optional equipment. It
w115 volt. 1500 watt, single loop element type. fitted in the block
behind the crankcase dipstick

An oil pan immersion heater is also available as optional

quipment ttis a 115 volt. 200 watt single loop element type
Med in the side of the oIl pan

Both heaters are supplied with a 3/16” HPN cord and plug
act when ordered separately When ordered together or with
e optional lavatory tank immersion heater. a junction box 1s
aupphed This box 1s installed in an external access door at the
rear of the coach

These heaters are non-serviceable except for the cords and
i 1auity must be replaced

ALARMSTATS (WITH NON-DDEC ENGINES)

Two alarmstats are instalied. one atthe front of each cyhinder
head to warn the operator If the engine overheats

When the engine coolantrises to a specific temperature. the
alarmstat closes the electrical circuit. causing the HOT ENGINE
ti-tare hight on the instrument panel to illuminate and the
buzzer 10 sound in the driver’'s compartment. The activatio® of
Ine alarmstats will cause the engine to automatically shut down

Alarmstats are set to close at 210°F (99°C) An optional
mogel that closes at 220°F (104°C) 1s also available The
'emperature at which the alarmstat closes i1s stamped on the
hex

Artime ot general :nspection. ground the alarmstats by mak-
ing contact between the terminal post on top of the alarmstat
and the alarmstat body The warning buzzer shouid sound and
the teli-tate hght should lluminate. iIndicating that the wiring is
1 srder Remove any accumulation of dirt and grease from
ours.de of alarmstats

ELECTRIC HORNS

Tne coach s equipped with two 24-voltelectric horns They
ar= "ocated in the left hand front service compartment (figure
7-48)

Tne horns are operated by pressing a button at the center of
the steering whee! or by using the electric foot switch (When
optional air horns are used the footswitchisreplaced by an arr
hore valve ) The tone s created by a vibrating diaphragm which
causesar arr column to vibrate ’

No maintenance 1s normally required except a current
aai.:stment of the adjusting screws One horn produces a high
note and the other a low note

Figure 7-49. Electronic Speedometer installation.
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SINGLE SENSOR SPEEDOMETER
WITH LEFT FRONT WHEEL TAKEOFF

DESCRIPTION

A single sensor type speedometer with left front wheel
takeoff is installed as standard equipment. The speedometer
head is installed on the left side of the instrument panel. A
single sensor is mounted on the backing plate on the left front
wheel. Also four capscrews are mounted 180° apart on the
backing plate.

OPERATION

As the left front wheel turns, the heads of the cap screws
pass under the sensor. The sensor simply “counts” the
number of times a cap screw head passes by. As they pass, a
pulse is generated and sent up the cable to the speedometer
head.

The gap between the sensor and cap screws is set at the
factory and should not require adjustment. However, if the

speedometer does not register at low speeds or high speads
the following procedure should be followed to correct the
situation.

PROCEDURE FOR CORRECTING SENSOR GAP

(A) Make sure all four cap screw heads pass approximata
ly the same distance from sensor pickup.

(B) Start with a gap between sensor pickup and screw
heads of about %" (3mm).

(C) Watch the speedometer needle on the instrument
panel as it slows down. The needie will begin to shake as tha
speed decreases. When the indicated speed drops to seven to
five mph (12-9 km/h), the needle should suddeniy drop to
zero. If it continues to disptay a reading below 5 mph (9 km/h)
the gap is too narrow and souid be widened slightly. If this 4
not done, the needle may shake and become erratic at
highway speeds.

Conversely, ifthe needle drops to zero at 15 mph (23 km/h)
or more, the gap is too wide and sould be narrowed slightly.

When adjusting the gap, always recheck speedometer
reading to make sure the gap is increased or decreased
correctly. '

ELECTRONIC SPEEDOMETER TROUBLESHOOTING

SYMPTOMS . POSSIBLE CAUSE

A. No indication A. 1) Magnets Off.

on meter. 2) Magnets very weak.

3) Magnets not close enough.

4) Bad cable. (Can be verified
by plugging in another cable
and waving magnet past

pickup).

5) Bad head. (Can be verified by
plugging replacement head
into installation cable and
driving vehicle. Indication on
new head determines cable
O.K., but old head not.

B. Low reading on head. B.

1) Exactly half of
correct reading and
steady.

2) (a) Exactly half of 2) (a) One magnet too
far away from pickup.

correct reading at
high speeds but
jumpy at low speeds.

(b) Exactly half of cor-  (b) One magnet too weak.

rect reading at high
speeds but jumpy at

low speeds.
3) Low reading and un=  3) (a) Bad heed
steady at all speeds. s

(b) Intermittently open
cable. (Test by
trying new head
plugged into old

cable and held by
hand while vehicle

is moving).

1) One magnet off.

SOLUTION

A. 1) Install magnets.
2) Install new magnets.
3) Reposition magnets.
4) Replace cable.

5) Replace head.

B.

1) Replace magnet.

2) (a) Reposition magnet.

(b) Replace magnet.

3) (a) Replace head &

retum it to factory.
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ELECTRONIC SPEEDOMETER TROUBLESHOOTING (Cont’d)
ELECTRONIC SPEEDOMETER TROUBLESHOOTING (Cont'd) '
SYMPTOMS POSSIBLE CAUSE SOLUTION
SYMPTOMS POSSIBLE CAUSE SOLUTION
. . . 7) Difficult to define high 7) Unit needs filter because 7) Install filter. (AN
4) chw reading just 4) lmproperly. ccll.brcfed head 4) Install proper head or reading which changes  of electrical hash or serial numbers higher
slightly but speady or wrong size tire, recalibrate existing with amount of elect- noise. than M73xx or lower
and same percent= head. rical equipment running with white dot have
age low at all speeds. in coach. (Heater, filter inside).
radio, fan, etc.)
C. High Reading. C. C. 8) Jumpy needle. 8) (a) Needs filter 8) (a) Install filter.
1) High reading at all 1) Head improperly 1) Replace head with ) .
speeds but steady. calibrated or for properly calibrated (b) Intermittent short in (b) Replace cable.
Reads same percentage  different tire size. unit or recalibrate cable. Check by
high at all speeds. existing head. trying new cable.
2) Meter pinned at 2) (a) Bad head. Try new 2) (o) Replace head & 0. Needle reads above zero.D. D.
maximum reading. head in vehicle. return to factory. 1) With power off. 1) Incorrect zero adjust 1) Replace head or
(b) Shorted cable (if (b) Replace cable or setting. Mremove glass
new head does the clear short by and readjust.
same thing or clears disassembling con- 2) With power on. 2) Leaky transistor. 2) Replace head & return
but is erratic as you nector and pulling it fo factory.
move cable connector, on wires & carefully
this proves cable is reassembling. E. Combination of any of  E. E. Correct problems each
not g°°d) . the above. in order.
3) Reads two times too  3) Magnets too close. 3) Move pickup away from F. Needle sticks at one F. F.
high exactly. magnets. spot.
4) Reads two times too  4) Magnets too close. 4) Move pickup away from 1) Jumps both going up 1) Bad Head. , 1) Replace.
high at speeds (over magnets. and down the scale.
25-30) but accurcte
at Low speeds.,
5) Reads 1-1/2 times too 5) One magnet too close or 5) Correct spacing depend- ' . . .

high exactly. to powerful. ing upon reason for
magnet being too close.

é) Reads 1-1/2 times too  6) One magnet too close 6) Correct spacing or
high at high speeds but  or too powerful. . replace magnet.
accurately at low speeds.

L. |
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LIGHT BULB DATA

EXTERIOR LAMPS ; NUMBER
Headlamps - LOW BBAM . ...ttt ittt ittt te ettt e et et ia i e easacaaraaesan it et H5006
Headlamps - High BEaM . ..ottt ittt ittt oo H4001
Fog Lamps (Clear, Sealed Beam). ..ottt i it it et it 4880
Side Turn Signal Lamps (Front Side) . ..o ottt i i i it i e i e i 1638

L] Toy « Y = 1241 - 1683
Destination SigN LamMIPS & ot o vttt ittt ittt ittt a ettt iy 1691 IF
I -V oo T 1252
Rear LiCeNSE Plate LamiPs o vt i et et et et aat et iea s se e anaasaseaneaaenasenessossanss 624
Center IdentifiCation LamPS . vt vt ittt et et et et ettt i e e e 624

Roof Corner Clearance Lamps (Sid8) . ..o i vt i it ittt it it ittt et et naaent et naeaaasneses 624

o TR =T =L =21 - P 624
Intermediate Side Marker LamDS . v vttt it ittt ittt ittt e s e ien s e eatnanaesaesotenonentessas 624

Side Turn Signal Lamps (Rear Side) ...ttt tt it ittt et et ettt i it enear e atasar ey 1638
BaCKUD LaMMPS t vttt ittt et e ettt i e e e e e 1638
IO TR0 Lo F= T IR =T 2T o T TR 1638
INTERIOR LAMPS NUMBER
WiINAOW FIUOTESCENT LAMIDS ottt vttt ettt e et ettt et it ettt eaneraarsaaseannannes F40/WW
Overhead Aisle FIUOreSCeNt LamMIPS . v vttt et ittt it e et ta et it n e enaean s F30 T12/WW/RS
LY o T -V £ 265 Green
Generator Discharge - Remote Control Panel ... ... . i i i i iae e 456
Lavatory OCCUPIED Sign o vttt ittt ittt it te ittt ta s ient e totanaensaeaaenenasansonons 265
Trailing AXIE .. vveeennnneanns e e Mo F. . e O O 265

LW WALEE LBV . v vt vttt ittt i ettt i e iaa e tiaeeetsaneaiseanoeeesnenetnanneeaaaananonnns 265

LW FUBE LBV ottt i ettt et et ein e n ettt as i snes s e samansassaaasaaaassaeeeaantonens 456

[T =3 N =1 22 TP 265

Auto Transmission IHUMINalioN . ...ttt it i i ittt ittt et aneensaaneannneeanannnas 265
ENging COMPAMENT . .\ ottt it ittt it et is e et n e ea e eee e seananaeaonsasoasarnsaeasonens 456
Lavatory Main LamD . oo vt ittt e it ittt it ia e et e 1638
Lavatory NIGht LAMID .ttt e it ettt it ie e eia e ta s et oe e et rasssatnsataaenssinanns 1495
[T Vo [TaTe -1 V-3 I 1691 IF
1o 1T L= 41 = 1o 1« 1T PRI 1495
Driver'sbamp ..o enennn e T et v e nereanneaeaeeae e aEeenecea g oo @i ses 1203
Switch Panel HUumination LamPS . v v o ettt et e it et ettt ettt tataae i onsoniatsonanensassaneannas 265 Green
Instrument Panel Lamps (GreeN) . .. .ttt ittt ettt et ettt ettt etee s aseaasssneeeenosssnnsa 757

3 €= < T 7= 31 1 624
Baggage Compamtment LAmPS .ottt ittt reee e ae et et 308 IF
Engine Compantment LAMPS ..o vtveii it ine i iieteearaeaeaenntaasane et etioaeireaeaenn 456
RUNNING LAMPS (BIUE) v vttt ittt ie it aa ettt e ae e et ataaterataenearaennsnns A 1485
IN-Station 115V = BaGQAGE . « ¢ v vt v ettt te e s ta e ta e aoaneanansanesneenenenneaeaenasncsensanson 25T8
IN-Station 115V - DestinatioN . o .ottt it i et ittt et it itne e et taasaanaeaantae e 1577 DC/IF
In-Station 115V - Ceiling, FIUOreSCeNt .. .t ittt i et i ettt st ieat e eaaan e 1578
HEat On (GrEBM) ... v vttt ettt ieneitesetaanecaaraasacasacscnsnsnesns S e e e e e 265

F YT oo T Y= ] (1] 2112V JX =T ) S R R 456

o3 Y 1] I =Y ) TS 456

NOt N (AN . L it vttt ittt ta ettt it eaanssanasatansensoneasaransscaasasassnsnesnnsns 265
EMErgency Brake (Gr M) . ... v ittt iaeiae s iasaaneeasseonenenononnstoiasieiaasaainens 456
Lavatory EMErgenCy (FEA). <« . v v vttt ttne e ene s aaeasaeas e ecesatsasaansasasnasenestnenooannenns 265

LOW AT (T8A) 4ttt ettt e e et aeaeannssasaenosssasasetonenasaeeesneeneeaessasnenesnennsnnns 456

o o1 =g T 113 L= (=Y ) T T R R 456
Back-Up LBMPS (Gr8BN) « ottt vttt ittt it iee e caetamataeaseareseatatetatatantasasnanenetonns 456

HIGh BEAM (BIUE) « . oottt et ettt it e e iia s a et iae ettt in et s e 265
Hazard Warning Flasher (Qreen) .. ..ottt iie e et a it taiie it taeaen et inotnanentaenns 265

SHOP LAMPS (GrEBN) & vttt e et e e e e e e et te e iiiae e et aae e ame e 265

oY TR Va7 N o =Y« T R AR LR 265

Aisle Lamps (5881 (BIUE) ..ot in it i it ittt e e e e 1251

Speedometer LAMP (GFEEM) .« . v vv it et ettt ctt e taeaanaeaenansaanseasenonasnsassenoaiosenns 356

STUD

O ~NODHEO DB WD 2

-
O O

11
12
13
14
15

QWO NOOOAEWPDNND =

—_

00~ A WNNN =

AIR CONDITIONING JUNCTION BOX CONNECTIONS

CIRCUIT
NUMBER COLOR GAUGE DESCRIPTION
14 . White-Red 16 Diode to Stud 8 - Coach Heat Sensing Unit
16 Black 16 Sensing Element A and Potentiometer
31 Green-Black 14 Baggage Compartment tamps
44 Yellow 16 Left Hand Turn Lamps
45 . Yellow-Red 16 Right Hand Turn Lamps
23 White-Green 16 Spare
Black 10 12-Volt Power Source
56 & 56A Green 18 Hot Water Valve
55 Orange 16 ‘Sensing Element C
21 Blue-White 16 12-Volt Headlight Relay
66 Orange-White 16 Spare
14H (3 wires) White-Green 14 A/C Tell-Tale and Liquid Line Solenoid
70 White-Green 18 Spare
53 Black-Blue 16 Fuel Gauge (Optional) or Fuel Sensor (Optional)
47 Red-Yellow 14 Evaporator Motor Relay
14P Green-Yellow 16 Condenser Motor Relay Cail
REMOTE CONTROL BOX (HORIZONTAL BAR)
14P Green-Yellow 16 Hi-Lo Pressure Switch Feeder
_14L Yellow 16 A/C Clutch
14H White-Green 16 Liquid Line Solenoid
BL Black 16 Hi-Lo Pressure Switch
14L Yeilow 16 Spare
46 Orange-Red 16 Back-Up Lamp
44 Yellow 16 Left Hand Turn Lamp
486G Blue 16 Back-Up Lamp (Return)
24 Green-Yellow 16 Left Hand Stop Lamps
15 Red-Blue 16 Spare
BA Blue-Yellow 16 Engine Stop Valve
54 Yellow 16 Spare
REMOTE CONTROL BOX (VERTICAL BAR)
17 Red-Black 16 License Plate Lamps
15 Red-Blue 16 Tail Lamps
15 Red-Blue 16 Side Marker Lamps
24 Green-Yellow  °© 16 Right Hand Stop Lamps
31 Green-Black 16 Motor Compartment Service Lamps
45 Yellow-Red 16 Right Hand Turn Lamps
57 Yellow-Green-Green 16 Spare
83 Blue-Blue 16 Lavatory Blower
83A Red-Blue 16 Spare
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Stud

W N OO WND -

20
21
22
23
24

25
26

27
28
28
29
30
31
32
33
34
35
36
37
38
38
40
41
42
43

Circuit
Number

26
27
42
29
41
44F
44R
45F
45R
25
5
OR
38
3
3
3
15
15
21
21
43
69
47
24P
9P
24
28
36C
22
20
20R & 20L
31
39P
24P
3
3
35
33
21
63A
54
55
50
7R
14P
53
36A
78
30
32
18
486G
16
56
37

FRONT JUNCTION BOX CONNECTIONS

“Color Codes”

All Harnesses Except
Driver's Instrument Panel

Orange-Black
Brown
Blue
Red-Black
Black-Red
Yellow
Yellow
Yellow-Red
Yellow-Red
Gray
White-Red
Black
White-Green
Black
Black
Black
Red-Blue
Red
Blue-White

Green-White
Red-Blue
Red-Yellow
Green-Yellow
Black-Green
Green-Yellow
Brown-Yellow
White
Black-Yellow
Yeliow
White-Red (2 wires)
Green-Black
Red-White
Green-Yellow
Black

Black
White-Black
Red-Black
White-Blue
Maroon
Yellow
Orange
Green-Red
Black-White
Green-Yellow
Black-Blue
White
White-Green
Brown-White
Orange-Green
Black-White
Blue
Black
Green
White-Red

Gauge

16
16
18
14
16
16
16
16
16
14
18
18
18
10
14
10
14
12
16
16
16
16
14
16
18
16
16
18
16
12
14
14
16
18
16
16
16
12
16
14
14
16
16
14
16
16
16
18
16
16
16
16
16
16
16

Description

Oil Pressure Gauge

Temperature Gauge
Potentiometer Rotor

Front/Rear Start Switch

Horn Relay

Turn Lamp - Left Front

Turn Lamp - Left Rear and Side
Turn Lamp - Right Front

Turn Lamp - Right Rear and Side
Emergency Engine Stop

24V Discharge Tell-Tale Light
Starter Alert Tell-Tale Light

Low Air Tell-Tale Light

Load Side of Master Switch
Instrument Feeder

Bus Bar Circuit Breaker Feeder (Rear)
Marker Lamps

Marker Lamps Feeder (Load Side)
Aisle Lamps

Running Lamps

Gauge lllumination (Feeder)
Reverse Throttle Interlock
Evaporative Motor Relay Feeder
Stop Lamp Feeder

Feeder-Door Latch-Solenoid Vaive
Stop Lamps

Lavatory Alarm

Master Control Switch-Galley (Option)
Driver's Lamp

Indirect Lamp Feeder

Indirect Lamps

Baggage Compartment Lamps
Emergency Brake Tell-Tale & Fast Idle
Door Lock Feeder

Master Circuit - Emergency Brake Switch & Fast Idle
Master Circ. (Load Side) Emg. Brake Switch & Fast Idle Switch

High Beam Tell-Tale Light
Feeder-Headlight to Dimmer Switch

12V Cut-Off Relay (Headlights)

Auxiliary A/C {Option)

Heating-A/C Feeder

Sensing Element C

Fire Detector

Right Hand Reading Lights

A/C Maltunction Tell-Tale Light

Fuel Gauge (Option) or Fuel Level Sensor
Additional Lavatory OCCUPIED Light
Driver's Freon Valve

Alarmstat-Hot Engine Sensor and Buzzer
Jacobs Engine Brake (Option)

Low Air Tag Axle Solenoid Valve Feeder
Back-Up Lamp Ground Return

Sensing Element A & Potentiometer

" Hot Water Valve

Step Lamp & Chime Feeder

Stud

45
46
47

48
49
50

51
52
53
54
55

Circuit
Number

7L
40
40P
39
58
66
60
32
10
52
9
38
23
23
61
57
18A
B
C
D
WH
14H

BL
230
368
158
45B

FRONT JUNCTION BOX CONNECTIONS (Cont'd)

“Color Codes”
All Harnesses Except
Driver's Instrument Panel

Maroon
Gray
Gray

Red-White
Yellow-Black
Orange-White

Yellow
Orange-Green

Black-Red
Brown-Black
Black-Green

Blue
Black
White-Green
Orange-Red
Yellow-Green
Black-White
Green-White
White-Black
Brown-Black
White
White-Green
Green
Black

Grey-Red
White

Red-Blue

Yellow-Red

Gauge

14
16
16
16
16
16
18
16
18
16
18
16
10
14
16
16
18
18
18
18
18
16
18
18
14
18
16
16

Description

Left Hand Reading Lamps
Fast Idle - Load Side
Fast Idle - Line Side
Emergency Brake Tell-Tale Light & Air Switch
Jacobs Engine Brake (Option)
Heated Mirror Switch (Option)
3-Lb. Qil Sender
3-Lb. Qil Switch at Dash
Low Water Level Sensor
Fog Lamp Tell-Tale
Door Latch Skinner Valve
Rear Wheel Sanders (Option)
12V Power Source - 10 Amp
Spare
Jacobs Engine Brake (Option)
A/C Control Feeder
Tachograph (Option) or Electronic Speedometer
Low Air Tag Axle Tell-Tale Light
Tachograph or Tachometer
Cruise Control (Signal from Sensor) (Option)
Tachograph (Option)
Compressor Clutch and Liquid Line Solenoid
N-C Spare to Rear
Transmission Temperature Tell Tale
Aux. A/C
24-12VDC Power Converter (Emerg. Radio Power)
Marker Lights on Separate Toggle Switch
Flashing Warning Lights on 4 Roof Corners
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Stud

. .
O W WO ~N®D UGB WWRN 2

4
W N

Relay
14
15
16
17
18
18
19
20
21
22
23
24
25
25
26

27
28
29
30
31
32
33
34
35
36
36

37
38
39
Relay
40
40
40
41
42
43

Circuit
Number

68A
56A
54
15
17
24
46G
45
44
45B
57
70
27
58
29
29
60
6
18
28S
46
€9
62
31
32A
5849
30
40
25
3
3
4
OR

14
36A

3A
10
50
Rt -
26
63
57
14P

28P
28
158
36C
14P
14P
14P
23A
58
63A
60

REAR JUNCTION BOX CONNECTIONS

“Color Codes"

All Harnesses Except
Driver's Instrument Panel

Orange-Black
Green
Yellow

Red-Blue
° Red-Black
Green-Yellow
Blue
Yellow-Red
Yellow
Yellow-Red

Yellow-Green

White-Green
Brown

Yellow-Black

Red-Black
Red-Black
Yellow
Blue
Black-White
Black-White
Orange-Red
Red-Blue
Green-Black
Green-Black
Orange-Green
White-Red

Brown-White
Gray
Gray
Black
Black

Green-Red
Black

White-Red
White

Biack
Black-Red”
Green-Red
Black-Red

Orange-Black
Blue-Blue
Yellow-Green
Green-Yellow

Brown-Yellow
Brown-Yellow
Red-Blue
White
Green-Yellow
Green-Yellow
Green-Yellow
White-Green
Blue
Red-Blue
Yellow

Gauge

14
16
14
14
14
16
16
16
16
16
16
18
16
16
14
14
16
16
16
14
16
16
16
16
16
18
16
16
14
10
14
14
18

16
16

16
18
16
16
16
16
16
16

16
16
16
16
16
16
16
18
14
16

Description

Parcel Rack A/C Unit From A/C Box Circuit Breaker
Spare

Heating and Air Conditioning
Marker and License Plate Lamps
Tail Lamps

Stop Lamps

Back-Up Lamps

Right Hand Turn Lamps

Left Hand Turn Lamps

Flashing Warning Lights at 4 Roof Corners
Spare

N.C. Spare

Water Temperature Gauge

Jacobs Engine Brake (Option)
Starter Switch

Remote Starter Switch

Engine Stop Switch Relay No. 7
Engine Stop (Battery) No. 2

Low Air Tag Axle

Starter Solenoid Relay

Back-Up Lamp

Reverse Throttle Interlock

Lavatory Dome Lamp

Motor Compartment Service Lamps
Jacobs Engine Brake (Option)

24V Discharge Lamp

Alarmstat-Hot Engine Sensor

Fast Idle

Emergency Engine 8V-71

Load Side Master Circuit

Engine Stop Relay

Rear Stop and Start Switch Feeder
Tell-Tale Light for Triple Function Protective Device
(Option)

Spare

Additional Lavatory OCCUPIED Light
Spare

Low Water Level Sensor

Low Water Level Sensor

Fire Detectors (Option)

24V Discharge Relay Feeder and Blower Cut-In
Qil Pressure Gauge

Lavatory Blower

A/C-Feeder-Main Harness

Hi-Lo Pressure Switch Feeder Tell-Tale and Condenser

Relay Coil

Lavatory Buzzer

Lavatory Buzzer Feeder

Marker Lights on Separate Toggle Switch
Master Cut-Off Switch-Galley (Option)
Condenser Relay Coil

Low Pressure Tell-Tale

A/C Safety Switches

12V Option Rear

Rear Whee! Sanders (Option)
Auxiliary A/C (Option)

Common on Rectifier (Option)

8lud
45
A0

Al
&)
60

ol

o2
LY}
53
Hd
h5
56
57

Relay

REAR JUNCTION BOX CONNECTIONS (Cont'd)

“Color Codes”

Circuit All Hamesses Except
Number Driver's Instrument Panei
60 Yellow
- 60A Yellow
30A Brown-White
F1 Yellow
A1 Yellow-Black
61 Orange-Red
60 Yellow
) Blue-Yellow
6 Blue-Yellow
6A Blue-Yellow
10A Black-Red
3A Black
3A Black
18A Black-White
B Green-White
C White-Black
D Brown-White
WH White
14H White-Green
38 Green
BL Black
368 ' White

Gauge

18
18
16
12
12
16
18

16
16
16
16
16
16
16
18
18
18
18
16
18
18
18

Description

Engine Stop Relay

Spare

Spare

Alternator Field “F1"

24V Regulator

Jacobs Engine Brake (Option)

3 Ib. Low Qil Switch (Std.) N.C. Spare
Spare

Engine Stop Relay - Terminal S
Engine Stop Relay & Switch - Line Side
Engine Stop Valve - Load Side of Switch
Low Water Level Sensor

Low Water Level Sensor

Spare

Elec. Tachometer or Speedometer

Lo Air Trailing Axle Tell-Tale Light
Tachometer

Tachometer or Speedometer
Speedometer or Elec. Tachometer
A/C Tell-Tale & Liquid Line Solenoid
Low Air Tell-Tale Light

Speedometer Spare

24-12V Power Converter
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SPECIFICATIONS

ALTERNATOR
101 = Y TU N = Lot (BT Y Delco-Remy
o 1 T e e 2 S P PPN 7G-3-42
Model Number ................ T P A 11177702
Field Current at 80°F (27°C)

N 4101 72-8.0

Volts 24 volts Hot Output

AMNDEIES . . it o ook e 45 o5 8l v e v e v e e e e e i e e e e S WA s e el ST ae S0 - e . v e i 270 at 80°F (27°C) ambient

Volts ... ... ... e e e P 28 volts

Approximate RPM . . .. e S BEEEE. . . SRR« TR . B e A AN 3000
Ground ..., oo ST . O . W GRS G LS TR S BT L - R L L e . e TR e .Negative

REGULATOR (24-VOLT)

Manufacturer . A R N S TSR B e B I N S A S e g N e S e Delco-Remy
Part NO e - S AL L S BB R Py P AT £ s ca s v ri s g e T 7G-4-1
Model Number . S R T T BT AR SAEE L B S B T N 3 ..... 1118447
Type .. cooin.. : AR e TR e W 4 . .v..... Transistor
Voltage Adjustment : v P .. External Screw
BATTERIES (24-VOLT SYSTEM)
Ampere Hour Capacity at 20 Hour Rate.. ... ......... e T F - .. 225
Number of Plates Per Cell . ... ... ... ..... ... AT, a% 2 iR T AR Y o . . 3 2.8 maa: 29
Separators .... ... ....... Srany st ; . ¢ R Plastic
Reserve Capacity ... ... _— Saiies - - . —— . . . 393 mins
Cold Cranking At 0°F (-18°C) .. ... .......... . o G e SRR : ......975 amps
Weignt Dry ... ... - T D NG 3 ; ; S S WS 104 I1bs (47 kg)
Weight Wet. . ... ¢ e R R 46 Gl MR e AR : i - o . 146 Ibs (66 kg)
AcidtoFill ... .. L. e e e .. 16.2 Qts. (U.S1(15.4 liters)
Number of Battertes . ... .. ... . ... .o i : e s s SR . 5 ;S eEEaan w1
SAE Number ............. R T R AT R R R e : D R . . SIED SEREA G - - el e e N ¢ .......8D
Grounded Terminai . - CEG- e TS - R A - o i e B e . ... ....Negative
STARTER MOTOR
Manutacturer . .. e e e . . e, Delco-Remy
Model’ Part Number on - S ST e T i o Lo ..., 42MT/7G1-39
_________ e SrrE R R ST T ESHGETY e e S T . e . 40MT, 7G-1-0
S S R ; RN Bt R O I G e (IR e e . . 50MT.7G-1-38"
Rotation (Viewing Drive End) . ... i e e o B c.... CW
Pinion Clearance .. .. ... G AL KR ., L. S, .. 354 +.031" (9mm £ .79 mm)
No-Load Test
7G-1-39 (42MT)
Volts ... ..., O el o) SR e P A s : saeyl 20
Current Draw (AMPS) .. ..o e i e S GITEHEE . . DiSie WATED. R . . 60 Min.. 75 Max.
BPM vt i e . Sl TE S -0 o e A - e R - g 6500 Min.. 7700 Max
7G-1-1 140MT)
VOIS vt ur symomir + momimas = = < Mo o oodiBe 26 - e EAlainE S AR« T e A e e S B, N LG L . o e . 20
Current Draw (Amps) . . . ERRIE R . SRR ERE. GO WL SR ... 70 Min._ 110 Max
RPM .. ........ e e e SER e - S e e . 5500 Min., 9000 Max

SPECIFICATIONS (Cont'd)

7G-1-38 (50 MT)

Volits ; G R 5 e e &y rmry - 20 volts
Current Draw (Amps) : o : & % 95 min. 120 max
RPM : o . . . . : : 5500 min. 7500 max
* With 8V92 Engine
STARTER SOLENOID
Manufacturer Py . Deico-Rem;
Part Number . ; : : . . . 7G-1-84 (with 42 MT Starten

7G-6-25 1with 40 MT & 50 MT Starters,
Test Specifications

7G-1-84
Pull-In-Winding X 8.5-100 Amps at 5 vDC
Ho!d-In Winding ; P : . 110-150 Amps at 20 vDC
7G-6-25
Puil-In-Winding J . 90-115 Amps at 5 vDC
Hoid-in Winding . 68 Amps Max at 20 vDC

ALARMSTAT (NON-ADJUSTABLE TYPE)

Y E= YU = on LU L= Kysor
Y oo L= I AN T 511 o T 1002-05511-34
= 1 0 1 o T 8G-28-7
107] o) = Tod B ad o1 1 I @7 o LT - PR 210°F (99°C)
Model Number (Optional) & v v vttt it it e it ittt ettt ittt tasretonmeenenaseennaans 1002-05511-36
= o N T 8G-28-8
Contact Points Close At ............ R e 220°F (104°C)

Y= YT = o ¥ L = Nason
= 0 (o 7J-13-229
JLIC2 0.0 1T = 3
1O ] o1 SPD1
Maximum Operating Pressure ........ s s o o Ble s oo s nnsananlloscallesFafe s FEeeeeeaMareeMecsoes, M 500 psi
(0 <=1 = 4T o Contacts set to transfer at 100 psi (max.) increasing pressure

Contacts reset at 70 psi as pressure decreases
Setting TOleranCe. . . ittt ittt ittt teeentenaneennnans 100 psi (+0, =10 increasing), 70 psi (5 decreasing)

-




Date 1-1-89 Page 7-40

MC-9 MAINTENANCE MANUAL

Date . 1-1-89

MC-9 MAINTENANCE MANUAL

Page 7-41

WIRING DIAGRAM INDEX

TITLE PAGE
Air Conditioning Junction Box Decal . ... ... e e e 7-63
Alarm & Telltale Wirlng Diagram . .. ...ttt e it iee e 7-47
Charging & Starting Wiring Diagram . ... ..ot i i i i et e it i 7-49
Circuit Breaker Location - Rear Junction BoX . ...ttt 7-64
Cruise Control Wiring Diagram . . . ..o vttt it it et e e et e e e 7-58
Exterior Lighting Wiring Diagram . ... ...t i et e e e 7-44
Front Junction Box Decal . ...ttt i i e i e e e aa 7-61
Front Junction Box Relay Location Decal. . ... ... i i 7-62
Headlamp Wiring Diagram . ... ... i e e e e e 7-43
Heating & Air Conditioning Wiring Diagram . ... ... ..ttt i et e 7-46
Interior Lighting Diagram ... ... . e e e e 7-45
Instrument Wiring Diagram ... ..ot e e 7-53
Low Coolant Level Wiring Diagram . .. ... ottt et e et e e et 7-55
Mini Galley Wiring Diagram . ... .o e e 7-66
Motor Control Wiring Diagram . .......ciiiiiiiir ittt i el e e, 7-48
Pressurized Ether Start Wiring Diagram .. ...ttt e e e et e 7-60
Rear Junction Box Relay Location Decal ...ttt e, 7-65
Sigmanetics Tachometer Wiring Diagram . ... ... uiutiii ittt et e e 7-51
Starting Circuit with Thermal Time Delay Relay Wiring Diagram ............ccooviivenennnn.. 7-59
Stereo Speaker Diagram . ...ttt e e 7-54
Trailing Axle Unloading Wiring Diagram .. .. ..ottt i e eens 7-56
Transmission Wiring Diagram.......... T TR 7-57
Two Speed Governor Wiring Diagram ... ...ttt e e e 7-50
Voltmeter Installation & Wiring Diagram ... ... o i e e 7-52
Wiring Diagram Symbols . . ... o e e e 7-41
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WIRING DIAGRAM KEY

ILLUMINATING LAMP |-

INDICATING LAMP ST

BUZZER +r
2a

FLASHER

ELECTRIC MOTOR/LOAD Rcy .

METER/GAUGE

RESISTOR

VARIABLE RESISTOR

CERAMIC CAPACITOR

ELECTROLYTIC CAPACITOR

VARIABLE CAPACITOR/RHEOSTAT

eQEEH § O [

POTENTIOMETER
WIRES CROSSING
oG NC
WIRES CONNECTED
NQ© NC.
WIRES GROUPED s
-o"./°"
—
e - ND.
SHIELDED WIRES =0 =
alo NC

EXTERIOR PLUG RECEPTACLE .o

NC.

—oio—
-n?_En-

BATTERY

©OR
GROUND —

FUSE

CIRCUIT BREAKER
BUS BAR

ENGINE TERMINAL
BLOCK STUD

ENGINE CRADLE
HARNESS PLUG

FRONT JUNCTION BOX STUD
REAR JUNCTION BOX STUD

AIR CONDITIONING
JUNCTION BOX STUD

SENSING ELEMENTS PLUG

REMOTE CONTROL BOX,
HORIZONTAL BLOCK STUD

REMOTE CONTROL BOX,
VERTICAL BLOCK STUD

ROOF HARNESS BLOCK STUD

SPST - SINGLE POLE, SINGLE THROW
SWITCH/KEY SWITCH

SPDT - SINGLE POLE. DOUBLE THROW
SWITCH/KEY SWITCH

DPST - DOUBLE POLE,
SINGLE THROW SWITCH

MOMENTARY CONTACT
PUSH BUTTON SWITCH

PRESSURE/YACUUM

ENERGIZED SWITCH
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WIRING DIAGRAM KEY (CONT’'D)

—~~en—  FIELD WINDING DIODE/RECTIFIER

ANOOE CATHODE

RELAY b

ZENER DIODE

ANODE F CATHODE

FULL WAVé RECTIFIER
AC
oc : : oc
AC
TRANSISTOR
NPN (S-SILICON)

3{[ MAGNETIC CORE TRANSFORMER

B
BK BLACK @
E

BL BLUE : (G-GERMANIUM)

PNP
BR BROWN
B
GR  GREEN g
GY  GReY INTEGRATED CIRCUIT (IC)
MRB  MAROON [:>
OR  ORANGE

YL  yeuow METRIMATE CONNECTORS

&

(P1) GAUGES
WH  wuiTe (P2) LH TELL-TALES
(P3) RH TELL-TALES

435 BK BL 16 WIRE CODING: (P4) RH SWITCHES
(PS) LH SWITCHES

L (P6) PANEL TO LEFT OF DRIVER
GAUGE
—
TRACING COLOR METRIMATE CONNECTOR PtN
WIRE COLOR .

CIRCUIT NUMBER




FOG LAMS

‘"

FIGHTHAND

CTE T )

() s
/

PARKING BRAKE

SWITCH
LEFT INTERMEDIATE
—e &— SIDE MARKER LAMP
STOP LAME
SWITCH

RIGHT INTERMEDIATE
SIDE MARKER L AMP

viL mED

HAZARD WARANMNG

LELI 1)
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LEGEND

(7 FRONT JUNCTION BOX STUD
I REAR JUNCTION BOX STUD
AIR CONDITIONING JUNCTION 80X STUD
SENSING ELEMENT PLUG
[T} REMOTE CONTROL BOX HORIZONTAL BLOCK STUD
Q REMOTE CONTROL BOX VERTICAL BLOCK STUD
ENGINE TERMINAL BLOCK STUD

>

rBI..K - BLACK
BLU - BLUE
BRN - AROWN
GRN - GREEN
GRY - GRAY

MAR - MAROON

& ORG - ORANGE
| @ ENGINE CRADLE HARNESS PLUG RED - RED
{ ) ROOF HARNESS BLOCK STUD WHT - WHITE
l----ornon YEL -YELLOW
RIGHT TURN LANMP
: ' 3 F TAIL LAMP
“ - STOP LAMP

SIDE MARKER LAMP

CLEARANCE

i
FLASHER PILOT RN LA !
MLoT ]
b |
- - Bis WG s vELWED | 3
Sie = §=
> Tass wis ong E
TURM SIGHAL ::
[ , FLASHER = °H
o
N ] _g 2
' -
‘ §
I -
1 K l a3 LA MD -
| ™\ u
i Mase veLmED
! _.l e %oy woa o 2
= Bad woaTEL {) TURN [ 'Y - 3
FLASHER SWITCH PO 9 SiGHAL
Faa HGCA vEL Ob
DESTINATION EasF aCa TEL D
SIGM LAMPS
®asneGh vic/ o
Zaar wpoa TR et -] ‘—‘—l
k4 oA | M|
SIDE MARKER LAMP OIVEL . g
.4 & -
g@ LEFT TURN LAMP R _‘:} D o meon
- & Fidedy
~
. GA W
P ROAD UIGHTS RELAY
; Ry
= oroné 10a_| " “15P-RD/BL-14GA ] |
w! -
al ASSEMLY BATTERY | R
o~ 7G-12-193 N ¥15 154 1 | 5
! i IW B“:ﬁr E,ACR | 1 | 5
._ 71 CIMMER I o—d}—s .
T CA WY SwiTcH | ‘I | My
= ——{'—o BACK UP
2 | 1 | TELL TALE
4L I l
.— 1
a 5-5TUD BLOCK | — —eo &
b TB-B-16 3 \ |
» £ | FLASHER T
H 3 m34m & ] 1 ! | P .
g L i I : 36-WH.-18GA 6a
£ : s i ™ i BACK UP LAMPS
| E 2 . = I~ CleaRance 1 O e |
i ! ._ i 1 LAMP SWITCH ! e C 14.GAN.10GA . LEFT
#4P_BN.16GA FARBHAGA FMASTER SWITCH 1
. 1SA-AD-12GA) | b= T £ | :— Bl |
6 3 I ri= | (15-RD/RD-12GA ) i il |
" .s | I | 4 T ! TRANSMISSION
JUNCTION BOX i L ) se.Agazear | | - } SWITCH
e LEFY HAND HEADLAME: RECAY HEADLIGHT SWITCH T
= HEADLAMPS S | . D «
Lo z| =2 DRIVERS DASH L. i
~ - - L »
) 5l a3 £ 4 ¥ {14/ o |3
208 k =
-
3 ]
r | i :
i 3 X
3
1 -
-
= F |12 v HEADLAMS 1
= = | CUTOFF RELAY =
ke Lo 3 |ax JcT BOx Eibe TURM
— LAMP
331 TG TEL
Lol ]

FOG LAMP

G2

wnoCt BOE
13 —130

° BATTERY DISCONMECT

SWITCH

— 1t 2av

EXTERIOR LIGHTING

MC-9

DATE: JANUARY 1989
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CHME TAPE SWITCH INO'

|
STEPLAMP SWITCH
AT DOOR HANDLE @%7 _] :'_@_—""
9 1B6A BLNX/GAN . —@ .
V)
| snge B Sl
LN
g —® . @
B

s SERVICE LAMPS
Z SWITCH

: &
e

[- @ {1 uk @ ] —e
: . I -rll—@_"
l : !
i : l [r3eLx ! @ D ]
i " &4 10GA GAN \‘ MASTER SwW. J ._@___.!H, )
— —_— [0 o |

40D "
{i j—

PART OF FRONT BUSBAR
RUNNING LAMPS BAGGAGE @ S \
Y J—1 COMPARTMENT ! o

[ =t I
LAMPS /,__@_; I F |i§i ~J "2 16 0a GREEN-BLACK
INDIRECT LAMPS j l ! : g
= ;..__ﬂ.._lm )1 @ i 1l @ ] A
P
D1 LAMPS ~’:';ml\wsﬁ':; { e @y —D -||]—@..-_.

15
RHEOS TAT |

LAMP ) i
DASH LAMPS 8 [--*— ToTAL ~ 52 ol ‘ D e @ —0— N
ik o ‘ @ . M [ smten @ fi1e i— - P
’_@_—J. , ) E ¥ B B

T e

MOTOR COMPARTMENT
SERVICE LAMPS

,"_-@_

@I

:
%

|
|r|—@—-— 1 m . il} e § switew = o < b Rt = "[l
g——L E i ik :
y m . o} @ i @ @ “ }_ DOME OCCUPIED
_ I & din —a ‘ LAMPS SIGN LAMPS £
D ‘|||' o i 5 5
SWITCH | ,,l READING LAMPS e LAVATORY
LAMPS b 1 OPTION
"”_'@__ RHEOSTAT é o—-—-—@“——i“' "I'—@——— ® &
a - ¥ S . w
| @ w T 3
A 3 ;‘ x 8 = 1 'li’—\g——ﬁ Lgl —/a: “’F!? -
a— ] g 5 o= sl 3 A
3 H H = -—_@__“‘- 'ilf—®——— =
e — 3 g 8 5 . L
N— - - - =l 8 @ e —D b
- -5 .é .® *20 1454 wTE-RED ® ‘é’ AISLE LAMPS
alf @ QST 4G wMTECRED 1 g = UNDERSEAT
=
-
=

—a
sl——
-:ll-—@-—

—
L, A 15-RD/BL-14GA ¥ T I

fas/ ——@—| I
21 1664 mED-BLUE | ROAD LIGHTS RELAY ._@—,""

*435 16 Ga GREEN-wiTE

*43 16 GA GREEN- whTE

-|||-—®__ / A |==——-=
SWITCH LAMPS / e—ilf—e-! L
> 1 g
' LLL] I
< 8 (g = TR-BX/WH-14GA —@—'-
[ e o ] I |ll T =
qu_‘ %ﬂ =3 = & | & pro—fi—op 8, N @ )
o = E -] ' 64 B
-4 =1 1 ol | 3| T | | !
" o INDIRECT l al | I | 35-WH-18GA
STEPEAMP \ DRIVER'S LAMPS é x [ = T E === Tt J'“—."‘—-——‘l".
CHIME SWITCH 5 LAMP ‘E . SWITCH E: ; % ; ?I: i_f
gl SWITCH 33 & 1] &|  L—s Tocieamance
el wi® I 154 1154} 15, . LAMP SWITCH
f = = - o, o @
I 6a A 204 54 ns @/ @/ ol & | “6a
( LEGEND 2av FRONT BUSBAR ¥7L wiR 24V REAR BUSBAR
| 1=/ PROMT mmcTiGn A0 3TUD e mace 1
. WA SUNCTION BOL LTUD "nu muc
T et s o i Can patiw 24 VOLT SYSTEM
| 3 STMOYE CORTNON BORWEATICH BHOGH STUD |jwen wencON NEGATIVE GROUND
B cns e iosceintan | e Rt [ INTERIOR LIGHTING
tl BOOF mARREEL BLOCE LIUD -t’" -y "C'o
..... P ViL stiow |
[omm — e e DATE: JAN. 1988




PAGE 7-46

r\«-v-v-\ [/'}J 55 GRN 16
WINDSHIELD SUYEL/@Ly 18 O Ew%xET%TRRIC B —*L
DEFROSTER FAN . O LO /a7 2700, z <
DRIVERS ol | | oFF VALVE OACH HEAT | ©
mm—nn ———m DEFROSTERIO— ' .
l | : SWITCH O]
uil } DRIVERS g G @
. BLOWER o SENSING UNIT COACH
FRONT J RELAY -~ 5 0RG i HEAT
| RELAY
BUS BAR , OJORE Va2 HEATER%
A8A ‘ . e 5040, |f| o IMERCURY
O] (Ommme S . E e e SWITCH
3 RBOVE s2oF
@
s _L__ ©O1046 HJ HEATE = 28°C « =
6A - , & DRIVER'S A.C. e
L 6. ;
R sip o ?ARCIIVES?NS o SOLENOID VALVE N.O. 4 [ar og
4 Ggs e ' i[ 76 GRNWHT 18 DEFROSTER @ o ELL-TALE
DISCHARGE AIR DRYER o O s Sl e s S e e el g o IRING
"“’M _____ @.----;3“ DISCHARGE & DISCHARGE H e
o~ LAS/&T“?SJ | THEFMMOSTAT gL:oL\;rER cuT-y . TT. ‘
. 38 WHT/GRN 16 | E’
2 20R @ ©f
= . ] o
| } =z
e o [y —— LOW AIR
—————————————————————————— — ¥ PARTOF ALARM & SRLIEH
B i
R 105 A 54 YEL 14 A 54 YEL
A EVAPORATOR BLOWER : 44 YEL 14
o N PARCEL RACK ]
PASSENGER 68 RED 16 1 “57 YEL/GRN 16 =gl
‘?ﬁ” T8y AC.& SAC LiZey 3ot
H ] | & | *aT YEL/GAN 16 T
4 ! ! HEAT o [oFF AE’\J "
| i SWITCH | i 7 YEL /GRN 16 CLUTCH
| I HEAT .
i | | SENSOR SW. o, ¢
FREON VALVE N.O. _@ Q{gj CONDENSOR NS ol SISl e H
________ —_ =1 [o]
] ! MOTO A/C HOUR | P
L105A -~ H N ME TER ' 4
sl o 3 GA : a - 9' L -
80A i H 3 >
A 33
ol o 4 GA_BLK e 2 g g A/C WARNING Lo
SWITCH ON 3 a & EXPELLO VALVE ANOYEL 16 TT. SPLICE
DRIVER'S PANEL W e & HEATER .
5 - S0 T
s A 9 ¥ Ll
EVAPORA S ¥ CONDENSOR s Lo . -
s EVAPORATORE: FAN MOT b /GANIE
MOTOR & RELAY E 7BR/ ’% Blfﬁl’]'
47 RED/YEL 14 AR o ==
REL AY _L < !57??1 DA SPLICE
i 66 ORG/ WHT 14 ] b LO
N & | o SPLICE
I 3: - a n&LK 16
r-—@---"" _*@-1 : <L aurr OPEN AT
i R.H. i H [Jspuice 300 PSJ.(2070 KPo) OPEN BELOW
= ! | CLOSE AT 15 PS.L(1035 KPa)
MIRROR THERMOSTA,'TS } e 190 PSL (1311 KPe) c;:;:j ( zn‘;lo;/'fpo)
LEGEN D HEATER : uﬁ?ggg i ll::giellb ( 1 cmvnr.l;r,oi e '
,—7 FRONT JUNCTION BOX STUD B-BK H. ! SWITCH i SOLENOID| whr 16 CLUTCH (=
=/ REAR JUNCTION BOX STUD B-BR | ——Ewd-——-- S T e 4w - Jovr e HEATING &
A gm CONDITIONING JUNCTION BOX STUD R-RD | » WITH
<7 SENSING ELEMENT PLUG 0-OR + ‘[
REMOTE CONTROL BOX HORIZONTAL BLOCK STUD} |Y - YL AIR CONDITIONING
REMOTE CONTROL BOX VERTICAL BLOCK STUD g-gn *K I0A CIR.BRKR. IN A.C. JCT. BOX 05G COMPRESSOR
® ENGINE TERMINAL BLOCK STUD -BLU
© ENGINE CRADLE HA(\)RNEss PLUG \é -Eo MODEL: MC-9
ROOF HARNESS BLOCK STUD -GR
-—-- OPTION W- WH DATE: JAN., 1989




ALARM BUZZER
3 16Ga BLACK =/
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L__J

' RH SENSOR
lna‘a: HOT
— 1 B
MASTER SWITCH §'| ‘ I ENGINE (il.p?’zﬁosx
) #3 BLK 10GA. HOT WATER : SENSING  2i0°F
TELL-TA o
e IE: /-#3 N ) LE#ao = 30 381 | 730 woa (7] ¥30 s ¢ AamsTATS
: 10 GA. 14GA J > 38 nt I @ AL R
30a GREEN {14 f BUACK sg'_@ %ﬁ_ L) BROWN - WHITE #10
L.H SENSOR
LOW QIL 3LB. LOW OiL
TELL-TALE 2= = # PRESSURE SWITCH
= 0 ———1 32 166a /"‘:] 60 166A YELLOW | D_@ 60 186 YELLOW "
L = ;L‘:L"m’ mauss-msu&f ? 45 S —rL_ g
a4
W AIR
#g LL-TALE : ¥60 |
=® E- £ 3
Q, == 38 18GA WHITE- GREEN M3 7 38 [GR 38 NiSO}N ‘SWFTICH
FLASHER 8 T . e ]%‘
@ 8 —I B } {8 F B 18GA GREEN-WHITE[ 75— IB{EI;.G AXLE SWITCHES 6GA Vafﬂ R
TRAILING AXLE g [ - TO DISCHARGE
ey 48 STOP LAMP SWITCH NO  OPEN AT 8-10psi(55-69kPa) & AR e
EI=E- AL £ 3 uacx CLOSES AT 2-5psi OPTIONAL MOISTURE EJECTOR VALVE (SEALCO)
{19 (14-35kPa)
m “24p I 58 166a BLIE \_@ @ g
E Teoce @ sz uses 57y
@ HORN RELAY QPTION BROWN -BLACK _  |PARKING BRAKE SWITCH NC
@ rFo=mmT | "7 IOPENS AT 60ps, (414kPa)
el ."\#B 14GA | | ml ¥g A fisy
g 154 BLUE : l: "
& 1 : | i
& | I ! 4 RED—YELLO — #2a
I HORNS it STO@ /20'7 24 16GA_ RED-YELLOW a . n W] @ "
LAMP
I TELL=TALE STOP LAMPS
#>4
HORN BUTTON
#4! 1664 BLACK=- RED =1 #al r‘_‘:—| i
1.5 il
LAVATORY TELLTALE
L (1)) oPTioN
LAVATORY : ~ LAVATORY ALARM 2 @
BUZZER OPTION 4 +# SWITCH OPTION # g
. = 28 T 28 <5 e 28 38 |——28_160A BROWN- vELLOW M |®
— » 2! | 137 | g L e’ §
[« 4
@ *o z
— w
FIRE ALARM 4
TELL-TALE OPTION
g L
# # 4
. === 50 <57 50 166A GREEN—RED FIRE ALARM SWITCHES OPTION
. - 32
6A Lommd —
FIRE ALARM ~— 3
BUZZER OPTION
/7 FRONT JUNCTION BOX STUD BLK - BLACK
"] REAR JUNCTION BOX STUD BLU - BLUE 24 VOLT SYSTEM
AIR CONDITIONING JUNCTION BOX STUD BRN - BROWN
% SENSING ELEMENT PLUG GAM - GREEN NEGATIVE GROUND ALARM & TELL-TALE WIRING
g REMOTE CONTROL BOX HORIZONTAL BLOCK STUD|| GRY - GRAY Mo D!L: MC'9
REMOTE CONTROL BOX VERTICAL BLOCK STUD MAR - MARDON
@ ENGINE TERMINAL BLOCK STUD i ORG - ORANGE DATE: JAN. 1989
ENGINE CRADLE HARNESS PLUG RED - RED
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Date 1-1-89

MC-9 MAINTENANCE MANUAL
SERVICE BULLETINS

tervice Bulletins will be issued from time to time to acquaint'users with the !atest service procedures. The number, date
tins pertaining 10 this section should be noted below as soon as received. Bulletins should then be filed for

and uitle ot bulle
lulure reterence.

Number Date Subject




